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ABSTRACT 

Medicinal Plant Conservation: Creating Awareness Through the 
Calgary Zoo 

Brandi Pringle 
June 2003 

Prepared in partial fulfillment of the requirements for the degree Master of 
Environmental Design (Environmental Science), in the Faculty of Environmental Desi� 
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Supervisors: Dr. Richard Revel and Dr. Bonnie Shapiro 

There is a lack of public awareness surrounding the significant link between medicinal 
plant conservation and herbal medicines. Herbal medicines are used by approximately 
80% of the world's population in the treatment of human illness and disease and are 
therefore important to the maintenance of human health. However, many wild 
populations of medicinal plant species are being threatened by overexploitation and 
habitat destruction. This project deals with the importance of medicinal plant 
conservation, particularly given its relationship to herbal medicines and human health, 
and the need for creating a public awareness about related issues through environmental 
education programming at the Calgary Zoo. There is an underutilization of the plant 
collection within the Calgary Zoo's Botanical Garden with respect to medicinal plants. In 
addition, there is a lack of educational programming surrounding medicinal plant 
conservation and related issues such as that of herbal medicine and human health. The 
objective of this project is to develop a Medicinal Plant Education Resource that will 
serve as a foundation of information for supporting the development of effective 
medicinal plant conservation programming at the Calgary Zoo. A Medicinal Plant 
Education Resource was developed consisting of a Medicinal Plant Database and a 
Medicinal Plant Information Booklet. The Medicinal Plant Database provides 
information specific to medicinal plants identified within the Calgary Zoo's Botanical 
Garden collection. The Medicinal Plant Information Booklet provides supplementary 
information about medicinal plants, medicinal plant conservation, herbal medicines and 
the relationship to human health. 

Key Words: medicinal plant, medicinal plant conservatiqn, herbal medicine, human 
health, botanical garden, Calgary Zoo, environmental education, effective environmental 
education programming 
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CHAPTER ONE 
1.0 MASTER'S DEGREE PROJECT INTRODUCTION 

1.0 Background of the Master's Degree Project 

According to Wachtel (1991), Reid(1997), Bailey and Grupenhoff, (1997) there is 

a lack of public awareness surrounding the important link between medicinal plant 

conservation and herbal medicines. Herbal medicines are used in the treatment of human 

illness and disease and are therefore important to the maintenance of human health 

(Wachtel, 1991; Reid, 1997; Reid, 1995; Bailey and Grupenhoff, 1997). This Master's 

Degree Project (MDP) deals with medicinal plant conservation, its relationship to herbal 

medicines and human health, and the importance of creating public awareness about such 

issues through educational programming. 

The Calgary Zoo expressed an interest in the topic and became involved in the 

research project. The Zoo's participation is consistent with its mission with respect to 

conservation, education, recreation and scientific study (Zooplan, 2000). Additionally, 

the Zoo's interest stemmed from their recognition of a lack of information surrounding 

medicinal plants within their botanical collection (Eadie and John, 2001 pers. comm.) 

When examining the Calgary Zoo's Botanical Garden database, containing a list 

of all the plant species present in the Zoo's Botanical Gardens (Calgary Zoo Botanical 

Garden Database (CZBGD), 2001), there is no distinction made between non-medicinal 

plant species and medicinal plant species. Therefore, there is a clear underutilization of 

medicinal plants present within the Calgary Zoo and as a result, an obvious lack of 

interpretative and educational programming surrounding medicinal plant conservation 

and related issues such as that of herbal medicine and human health. The prospect of 

expanding educational programming opportunities with regards to their plant collection 
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has also motivated the Zoo to participate in this research project (Eadie and Johns, 2001 

pers. comm). 

1.1 Objective of the Master's Degree Project 

The aim of this MDP is to use the Calgary Zoo and their medicinal plant collection as 

the basis for developing a Medicinal Plant Educational Resource consisting of the 

following two components: 

1) A Medicinal Plant Database lists and provides information specific to all of 
the medicinal plants identified within the Calgary Zoo' s Botanic Garden 
collection. 

2) A Medicinal Plant Information Booklet containing information 
supplemental to the Database, about medicinal plants, herbal medicine, 
medicinal plant conservation and the relationship to human health. 

These Educational Resource Materials will serve as a foundation of information for 

supporting the development of effective medicinal plant conservation education 

programming at the Calgary Zoo. 

1.1.1 Medicinal Plant Database 

The Database will be a MicroSoft Access® database with information pertaining 

to individual medicinal plant species within the Calgary Zoo Botanical Garden collection. 

The database will include descriptive data on each medicinal plant species such as 

taxonomic classification, medicinal properties, distribution, endangered or threatened 

status and location in the Calgary Zoo. 

1.1.2 Medicinal Plant Information Booklet 

The Information Booklet will include information about medicinal plants and 

herbal medicine and outline major conservation issues such as over-exploitation and 
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habitat destruction. The relationship between these medicinal plant conservation issues 

and the concept of human health will be discussed. 

1.2 Components of the Master's Degree Project 

In orde.r to fulfil the objectives of this research project, Part II of this document 

outlines the background information necessary to the development of the Medicinal Plant 

Database, the Medicinal Plant Information Booklet and Application Recommendations. 

The information in Part Ir is as follows: 

• examine the educational context of the Calgary Zoo specifically the Calgary 
Zoo's Botanical Gardens 

• identify principles within the environmental education programming literature 
that are relevant to the educational perspective of the Calgary Zoo 

• identify the roles and activities of botanic gardens in conservation and more 
specifically environmental education 

• define medicinal plant for the purpose of developing each of the educational 
resource materials 

Part III includes specific methodologies and information pertinent to the development of 

the Medicinal Plant Database and the Medicinal Plant Information Booklet. Part III will 

include the following: 

Medicinal Plant Database 

• a medicinal plant inclusion criteria will be developed for identifying medicinal 
plants present in the Calgary Zoo Botanical Garden collection crucial to the 
development of the database 

• identify literature important to the development of a medicinal plant database for 
use in environmental education programming 

• present a summary of the Medicinal Plant Database (hardcopy in Appendix) 

Medicinal Plant Information Booklet 

• identify issues surrounding the use of medicinal plants, medicinal plant 
conservation and its relationship to herbal medicine and human health -
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• prioritize information to be included in the booklet based on environmental 
education programming principles, the context of the Calgary Zoo and its 
Botanical Gardens 

• present the Medicinal Plant Information Booklet 

Part IV is the conclusion of the MDP, which will include an explanation of the 

Recommendations for the Application of the Educational Resource Materials to 

Medicinal Plant Educational Programming. 

• present the Application Recommendations 

1.3 Master's Degree Project Methodology 

The research methods used to achieve the objectives of this MDP included: 

1) Literature Reviews - included the use of information from books, journals, 

government publications, publications from non-governmental organizations and 

electronic sources of information from websites and on-line databases. 

2) Informal Interviews - with Calgary Zoo education and horticulture staff. 

3) Medicinal Plant Database Development Phase I - A medicinal plant selection 

criteria was formulated for identifying medicinal plant species present within the 

Calgary Zoo's collection that were to be included in the medicinal plant database. 

The contents of the Medicinal Plant Database are based on environmental 

education and medicinal plant literature reviews, informal interviews, the contents 

of the Calgary Zoo Database and the educational context and goals of the Calgary 

Zoo and its Botanical Gardens. 

4) Medicinal Plant Information Booklet Development Phase I - the contents of the 

booklet are based on informal interviews, environmental education and medicinal 
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plant literature reviews, and the context of the Calgary Zoo and its Botanical 

Gardens. 

5) Review Phase - Calgary Zoo education and horticultural staff and the MDP 

supervisory committee reviewed a draft copy of the Medicinal Plant Information 

Booklet and the Medicinal Plant Database. This draft review provided valuable 

feedback on the relevancy of the contents of the Medicinal Plant Database and 

Information Booklet. 

6) Medicinal Plant Database and Information Booklet Development Phase II -

Comments and suggestions gathered in the review phase served as the basis for 

the final revisions that were made to the Medicinal Plant Database and the 

Medicinal Plant Information Booklet. 
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PART II 

Information Used in Developing the Educational 
Resource Materials 
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CHAPTER TWO 
THE EDUCATIONAL SITUATION OF THE CALGARY ZOO AND THE ZOO'S 

BOTANICAL GARDEN 
2.0 Chapter Purpose 

The purpose of this chapter is to review the Calgary Zoo's educational goals, 

facilities and approach to environmental education programming. This is necessary to 

provide an understanding of the context within which the Medicinal Plant Educational 

Resource Materials will be used. This will also provide some guidelines for the 

development of the Medicinal Plant Database and Information Booklet. 

2.1 The Calgary Zoo and the Botanical Garden 

Founded in 1919, the Calgary Zoo had its beginnings as a public park located in 

Calgary, Alberta, Canada. Initially this consisted of a small collection of animals of both 

Figure 1: Centre of the City of Calgary with the Calgary Zoo on St. Georges Island 
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native and non-native species. The Calgary Zoo's Botanical Gardens emerged out of a 

public garden that was created over 50 years ago (Zooplan, 2000). The botanical gardens 

are officially known as the Dorothy Harvie Gardens and the Conservatory. Today the 

Calgary Zoo houses a collection of animals, a collection of plants known as the Botanical 

Garden, and a collection of re-created prehistoric life forms in what is known as the 

Prehistoric Park (Zooplan, 2000). 

2.2 Visitors to the Zoo ·· 

It is estimated that around the world some 600 million people visit zoos each year 

(Wheater & Karsten, 1993). The Calgary Zoo, over the past 10 years has had an average 

of over 750,000 visitors per year (Zooplan, 2000). According to a visitor profile study 

conducted by Street Smart Strategic Planning (1999) during the peak season months of 

July and August in 1998, approximately 50% of the visitors were from outside the City of 

Calgary (Street Smart, 1999). Of the non-resident visitors, 18% are from overseas and 

82% are from other Canadian locations (Street Smart, 1999). Of those visitors from 

Canada, 32% are from other Albertan locations, 18% from British Columbia and 32% 

from other Canadian locations (Street Smart, 1999). Visitors are all different ages and 

from all different demographic backgrounds (Zooplan, 2000; Strange, 2002, pers comm.). 

2.3 Calgary Zoo's Mission and Vision 

The mission statement of the Calgary Zoo is as follows: 

"The mission of the Calgary Zoological Society, in partnership with the City of 
Calgary and its citizens, is to develop, operate and promote an integrated 
zoological, botanical, prehistoric park and conservation center for the combined 
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purposes of conservation, education, recreation and scientific study" (Zooplan, 
2000; Calgary Zoological Society's Five year Business Plan 2000-2004). 

This mission statement stems from the Calgary Zoological Society's vision, which is as 

follows: 

"Our Zoo will be recognized globally as a leader in conservation education and 
the preservation of biodiversity in North America, and as the leading natural 
history facility in Western Canada - an oasis of restful recreation full of fun and 
diverse learning experiences." (Calgary Zoological Society's Five-Year Business 
Plan 2000-2004). 

2.3.1 A New Vision for the Calgary Zoo's Botanical Garden 

During an informal interview with the Calgary Zoo's Horticulturalist Olivia Johns 

(2003, pers. comm.) a vision for the Tropical (Palm) Garden and Butterfly Garden in the 

Conservatory was discussed. With the relatively recent introduction of the new CEO, 

Alec Graham to the Calgary Zoo, there has been an interest in revising the Botanical 

Gardens. These ideas, although still in the preliminary stages, are viewed to potentially 

play a role in Zoo developments over the next few years. There are two visions 

discussed: 

1) to transform the Palm Garden into an ethnobotanical display that will focus on 
the importance and usefulness of plants to people with medicinal plants 
playing a particularly important role in this display. 

2) to become involved the American Zoo and Aquarium Association's initiative 
for butterfly research and conservation called the Butterfly Conservation 
Initiative (BCIF). This would involve the Butterfly Garden, which would 
serve as a center for butterfly research and conservation. 

The prospect of an ethnobotanical display is particularly relevant to this research project. 

In addition, an interest in developing a medicinal plant garden at the Calgary Zoo was 

mentioned by the Zoo's Horticulture Program Coordinator Jeff Dejong (2002, pers. 

comm.). However, there have been no decisions made or concrete plans devis~d with 

respect to any of these ideas at this time. 
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2.4 The Calgary Zoo Education Department 

2.4.1 The Goal of the Department 

According to Kevin Strange (2003, pers. comm.), the Manager of the Education 

Department, the fundamental goal of the education department "is to create 

environmentally literate citizens." Through an informal interview with Strange (2002, 

pers. comm.), he explained that "influencing people is of the utmost importance in 

educating people at the zoo ... we want to change visitors attitudes and beliefs about 

nature." The education department's goal defines the educational objective associated 

with all areas of the Calgary Zoo including the Zoo's Botanical Garden (Johns, 2003, 

pers. comm.). 

The department's goal of environmental literacy is congruent with the overall aim 

of environmental education (Athman & Monroe, 2001). Environmental literacy involves 

"instilling in learners knowledge about the environment, positive attitudes towards the 

environment, competency in citizen action skills and a sense of empowerment" (Athman 

& Monroe, 2001, page 3 7). Effective environmental education programming is crucial to 

the attainment of environmental literacy in learners (Athman & Monroe, 2001). 

2.4.2 Calgary Zoo's Educational Facilities 

The Calgary Zoo contains a wide range of facilities that can be used for the 

purposes of education. The on-site living resource of animals and plants provides a 

unique educational opportunity. The plant collection in particular, provides a useful 

educational resource given the purpose of this project. In addition, the Calgary Zoo has 
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various classrooms, an auditorium, and outdoor areas with seating designed for animal 

viewing and educational presentations. 

2.4.3 Calgary Zoo's Botanical Garden Facilities 

The Dorothy Harvie Garden is an outdoor facility containing a collection of plants 

native to southern Alberta as well as non-native plant species (Zooplan, 2000). This 

collection provides zoo visitors with an understanding of the types of plant species that 

are capable of surviving Calgary' s climate (Zooplan, 2000). Included in this outdoor 

collection is the Trial Garden. As explained by Dejong (2002, pers.comm.), the Dorothy 

Harvie Garden is an "outdoor classroom" that offers unique educational opportunities 

that can only be found with a "living resource" such as that of the Calgary Zoo's 

Botanical Gardens. 

The indoor collection housed in the Conservatory, contains various tropical and 

temperate species in the Rainforest Garden and the Palm Garden. In addition, arid land 

plants are grown and displayed in the Arid Garden. Seasonal flower displays and a 

Butterfly Garden are also present in the indoor conservatory (Zooplan, 2000). 

There are 3224 plant taxa in total within the indoor and outdoor collections that 

make up the Calgary Zoo ' s Botanical Gardens (CZBGD, 2001). The garden collection at 

the zoo is constantly being revised with the introduction of developments and habitat 

areas on the zoo grounds (Zooplan, 2000). 
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Figure 2: View of Conservatory from Dorothy Harvie Garden Figure 3: Path in the Dorothy Harvie Garden 

Figure 4: Dorothy Harvie Garden Figure 5: Rainforest Garden in the Conservatory 
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Figure 6: Section of Conservatory that houses the Palm Garden Figure 7: Arid Garden 

Figure 8: Palm Garden Figure 9: View of Conservatory from Dorothy Harvie Garden 
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N Calgary Zoo Dorothy Harvie Garden 

+ To Destination Africa 

I. 
2. 
3. 
-4. 
5 . 
6. 
7. 
8. 
9. 
10. 
II . 
12. 
13 . 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

Honeysuckle Arbour 
Iris Collection 
Birch Collection 
Ornamental Grass Collection/Pines 
Trial Beds 
Gazebo 
Outdoor Garden Patio/Tufa Garden 
Water Conservation Garden 
Viburnum Collection 
Hardy Rose Collection 22. 
Lily Collection 23. 
Daylily CoUection 24. 
Delphinium Collection 25. 
Virginia Creeper Arbour 26. 
Arboretum 27. 
Perennial Trial Garden 28. 
Astilbe Collection 29. 
Heuchera Collection 30. 
Lilac Collection 31. 
Peony Collection 32. 
Perennial Border 33. 

Phlox Collection 
Alpine Garden 
Water Garden 
Spring Perennial Border/Conifers 
Clematis Collection 
Blue Spruce Collection 
Kiwi Arbour 
Apple and Crabapple Collection 
Ninebark Collection 
Conservatory 
Palm Garden 
Rainforest Garden 

34. Arid Garden 
35. Butterfly Garden 
36. Dwarf Conifer Collection 
37. Spirea Collection 
38. Hops Arbour 
39. Woodland Garden 
40. Shade Garden 

Plants may also be found in many other locations 
throughout the garden. 

Figure 10: Map of the Calgary Zoo's Dorothy Harvie Garden and Conservatory 



Figure 11: The Butterfly Garden 

2.4.4 The Education Department's Approach to Environmental Education 

According to Strange (2002 pers. comm.), the department works within the 

affective domain in regards to their environmental education programming. This 

approach concentrates on feelings, attitudes and values as opposed to a cognitive focus 

on knowledge and mental skills (Newhouse, 1990; Iozzi, 1989). The educational 

programs are designed with an aim of affecting individuals on an emotional level, 

stimulating them to expand their knowledge, which may lead to changes in their attitudes 

and beliefs (Strange, 2002, pers. comm.). 

Researchers within the field of environmental education tend to concentrate on 

working within the affective domain (Iozzi, 1989). This is viewed as key to the 

development and changing of attitudes and values that relate to the environment, as the 

underlying perception by many environmental educators is that attitudes and values 

determine behaviors (Iozzi, 1989; Newhouse, 1990). Changing human behavior in a 

way that is less destructive to the environment is an underlying aim of environmental 

education (Newhouse, 1990). 
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In addition, the Calgary Zoo' s Education Department attempts to take advantage 

of the unique affective resources available in a zoo setting (Strange, 2002, pers. comm.). 

All of the sights, sounds and smells that are associated with the plants and animals 

trigger emotional responses that the Calgary Zoo integrates into their educational 

programs (Strange, 2002, pers. comm.). 

2.4.5 Major Factors Influencing the Types of Educational Programming 

a) Visitor Exposure Time 

As explained by Strange (2002, pers. comm.) there is a spectrum of exposure time 

with respect to zoo visitor involvement in educational programs. Some interactions with 

a visitor may last only 2 minutes while speaking informally with a knowledgeable docent 

volunteer. Conversely some interactions can last 3 weeks in the form of a safari trip to 

Africa, which is offered through a co-ordination between the Calgary Zoo Education 

Department and a local travel agency (Strange, 2002, pers. comm.). Visitor exposure 

time is directly linked to the effectiveness of the education program (Strange, 2002, pers. 

comm.). 

b) Visitor Age 

The Calgary Zoo' s Education Department develops many different typ"c!s of 

educational programs that are targeted at specific groups and ages of people in both 

formal and informal educational settings. Strange (2002, pers. comm.) explains that the 

Education Department tries to accommodate a spectrum of ages from preschoolers to 

seniors, with no age discrimination. 
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2.5 Calgary Zoo Educational Programming 

2.5.1 Horticultural Education at the Calgary Zoo 

Educational programming that involves plants and the botanic gardens 

concentrates on gardening, plant identification, horticulture, biodiversity, conservation 

and the interdependencies between animals and plants within ecosystems 

(www.calgaryzoo.ca; Strange, 2002, pers. comm.; Dejong, 2002, pers. comm.). 

However, according to Johns (2002, pers. comm.) and Dejong (2002, pers. comm.) in the 

Zoo's Botanical Gardens there is a focus on horticulture research. For example, the Trial 

Garden found in the Dorothy Harvie Garden is used to test the ability of selected non-

native perennials to thrive in the Chinook Zone (Dejong, 2002, pers. comm.). According 

Figure 12: The Perennial Trial Garden 

to Dejong (2002, pers. comm.) the purpose ofthis Trail Garden is to educate local 

gardeners about the suitability of growing certain plant species in Calgary. Related to 

this are the two horticulture education programs that are offered, the Master Gardener 

Program and the Horticulture Design Program (www.calgaryzoo.ca; Dejong, 2002 

pers.comm. ). 
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The Horticulture Design Program covers manual drafting, planning and 4esign of 

landscapes. With the completion of all the requirements associated with this particular 

program, a participant is awarded a Certificate of Horticultural Design 

(www.calgaryzoo.ca). The Master Gardener Program provides participants with 

information about gardening in the Chinook Zone (www.calgaryzoo.ca). 

2.5.2 Additional Environmental Education Programs at the Calgary Zoo 

The Calgary Zoo's Education Department is responsible for the development of 

other environmental education programs that involve a variety of topics such as animals, 

plants and biodiversity with conservation serving as an underlying concept in the 

programs. The department applies its resources to both informal and formal curriculum 

educational settings (Strange, 2002, pers. comm.; www.calgaryzoo.ca). Some programs 

offer fieldtrips for school classes, which may involve a tour through the Botanical Garden 

(www.calgaryzoo.ca). The garden and plants are integrated into many of the programs 

offered, which are designed to accommodate the needs of specific groups of people. The 

types of education programs at the Calgary Zoo are as follows (www.calgaryzoo.ca). 

• Adult programs - involve various different types of speakers 
from Ghanan chiefs to conservation biologists that lecture on 
different conservation projects and issues around the world. 
These adult-oriented programs usually occur during an evening 
and generally last for a couple of hours. The proceeds from 
these particular programs often go to a particular conservation-
oriented fund associated with the lecture. 

• Family programs - involve tours through particular areas of 
the zoo, such as the rainforest or African savannah in which the 
entire family is introduced to different aspects of nature and the 
importance of conservation. For example, one tour in 
particular is held in the conservatory. 

• Special Interest Group programs - are aimed at Guides, 
Brownies, Sparks, Scouts, Cubs and Beavers groups. These 
programs focus on particular species or other environmental 
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and conservation topics that relate to goals associated with the 
various clubs. 

• Sleep Over programs - involve children from the ages of 5 
and up. In this program the participants are given a tour 
through a particular area of the zoo. On the tour they are 
exposed to environmental concepts such as endangered species 
and the interconnectedness of wildlife. The people involved 
then sleepover at the zoo and wake up to pancakes and animal 
visitors. 

• Speakers Bureau program - is a program designed to 
accommodate anyone in need of a speaker for any occasion. 
These speakers give entertaining and interesting talks on 
various topics related to particular species habits and/or other 
environmental and conservation oriented topics. 

Curriculum-oriented Programming 
• 

• 

• 

Schoolyard Naturalizations- is a program where students 
participate in a process of developing areas of structural and 
botanical diversity within the grounds of their own school. Is 
aimed at producing both botanically diverse schoolyards and 
more environmentally aware and active children. 
School programs - are designed to provide fieldtrip 
opportunities for school classes. These programs generally are 
from one to one and a half hours in length and provide 
information about species and ecosystems that often relate 
directly to the current curriculum content. This provides an 
interesting way for school children to learn about nature and 
the importance of conservation efforts. 
Chevron Zoo School programs -these zoo school programs 
give~teachers the opportunity to move their classrooms to the 
Calgary Zoo for one full week. At the zoo students explore the 
nature and diversity of life on the planet. They also learn about 
the important role that they can play as stewards of the 
environment. Topics may include endangered species and 
habitats, local and global conservation issues, natural 
ecosystems of Alberta and Canada, wetlands, forests, and the 
positive and negative impacts of humans on the environment 
The students in this program observe and study animals and 
plants at the zoo in some depth. They are able to join some of 
the zoo staff and learn about their jobs at the Calgary Zoo. 
Students are also able to touch some of the animals and 
examine animal biofacts as well. 
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2.6 Implications of this Review to the Development of the Medicinal Plant 
Educational Resource Materials 

In developing the Educational Resource Materials the contextual elements of the 

Calgary Zoo were incorporated into the content and design of both the Medicinal Plant 

Database and the Information Booklet. In considering the Calgary Zoo context, the 

Educational Resource Materials were customized to fit the needs, goals, and setting of the 

Zoo. This will aid in the effective application of the resource materials to the 

development of future environmental education programs at the Zoo. 

Based on a review of the educational context of the Calgary Zoo the following 

served as the basis for guidelines used in the development of the Medicinal Plant 

Educational Resource Materials: 

• there are a wide range of visitors that are exposed for different amounts of time to 
educational programs at the Calgary Zoo 

• education, recreation, conservation and scientific study serve as major 
components in the Calgary Zoo's mission statement 

• the goal of the education department is to create environmentally literate citizens 
• plants provide a "living resource" that can serve as an outdoor classroom with 

unique educational opportunities 
• working within the affective domain is at the core of the Calgary Zoo's approach 

to environmental education programming 
• gardening and horticulture are a primary focus in research and education 

programs that integrate the plant resources of the Zoo's botanical gardens 
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CHAPTER THREE 
KEY PRINCIPLES WITHIN ENVIRONMENTAL EDUCATION 

PROGRAMMING LITERATURE 
3.0 Chapter Purpose 

The purpose of this chapter is to examine environmental education and effective 

environmental education programming. Definitions will be provided, as well as a review 

of the elements that are considered to be critical to the effectiveness of an environmental 

education program. These principles will provide guidelines for the development of the 

education resource materi_µ.ls. 

3.1 Environmental Education and Sustainable Development 

3.1.1 Environmental Education Defined 

Environmental education, as noted by the World Commission of the Environment 

and Development (WCED) (1987), plays a key role in creating an awareness and 

understanding of environmental issues. It also provides people with the ability to identify 

appropriate ways in which to solve environmental problems and work towards the 

process of sustainable development (Hopkins & McKeown, 2002), which according to 

the WCED (1987, page 8) is "development that meets the needs of the present without 

compromising the future." According to Dunlop (1992) of the Organization for 

Economic Co-operation and Development (OECD), "the goal of environmental education 

is ultimately to alter attitudes and values and thereby influence behavior and action." 

There are various definitions of environmental education proposed in the 

literature (Dunlop, 1992; Gigliotti, 1989; Altmann and Monroe, 2001 ). However, for the 

purposes of this study it is necessary to provide some workable definition. According to 

Monroe,(1999), Athman and Monroe (2001) the United Nations Educational, Scientific 
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and Cultural Organization (UNESCO) conference held in 1977 in Tbilisi, USSR was an 

important moment for defining environmental education. The definition developed at 

this time will serve as the basis for further discussion. At this conference environmental 

education was defined in the Tbilisi Declaration as: 

"The activities that help develop a world population that is aware of and 
concerned about the total environment and its associated problems and which has 
the knowledge, attitudes, motivations, commitments and skills to work 
individually and collectively toward solving current problems and preventing new 
ones" (Taken from Monroe, 1999 page 10; Athman & Monroe, 2001, page 38). 

Specific objectives of environmental education were clarified at the Tbilisi, USSR 

conference as well (Athman & Monroe, 2001 ). In the UNESCO conference the goals of 

environmental education were recognized as the following: 

1) Awareness - to acquire an awareness and sensitivity to the total environment 
and its allied problems 

2) Knowledge - to gain a variety of experiences in and acquire a basic 
understanding of, the environment and its associated problems 

3) Attitudes - to acquire a set of values and feelings of concern for the 
environment and motivation for actively participating in environmental 
improvement and protection 

4) Skills - to acquire the skills for identifying and solving environmental 
problems 

5) Participation - to encourage citizens to be actively involved at all levels in 
working towards the resolution of environment problems 

(Taken from Athman & Monroe, 2001) 

Environmental education involves a wide spectrum of activities that work towards 

sustainable development. Within this Tbilisi Declaration the important role of 

environmental education in improving communities was also recognized (Athman & 

Monroe, 2001). There has been a recent re-examination of the concept of"sustainable 

development" and environmental education's role, with the importance of community 

being increasingly emphasized (Fien & Tilbury, 2002). 
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3.1.2 Environmental Education and Redefining Sustainable Development 

With the appearance of both the 1991 The World Conservation Union (IUCN), 

The United Nations Environmental Program (UNEP) and World Wildlife Foundation 

(WWF) strategic plan for sustainability called "Caring for Earth" and the following 1992 

Earth Summit in Rio de Janeiro and its associated Agenda 21, it became clear that the 

earlier concept of sustainable development held by the WCED in 1987 needed to be re-

examined (Fien & Tilbury, 2002). The commonly held view of sustainable development 

posed by the WCED, waS'being interpreted inways that catered to the interests of various 

organizations attempting to apply the concept (Fien & Tilbury, 2002). This created 

conflicts between groups that were interpreting sustainable development differently, such 

as corporations and environmental groups and as a result the term and its implications 

were clarified in the early 1990's. 

The new ideas surrounding sustainable development involved a more holistic 

approach to the concept. This new ethic was introduced in the ''Caring for Earth" 

strategy for a sustainable future, which provided a clarification as to what sustainable 

development should entail (Fien & Tilbury, 2002). These principles are presented in Fien 

and Tilbury (2002), and are as follows: 

People and Nature: Ecological _Sustainability 
1) "Interdependence - People are a part of nature and depend utterly on 

her. We should respect nature at all times, for nature is life. To 
respect nature means to approach nature with humility, care and 
compassion; to be frugal and efficient in resource use; to be guided by 
the be~t available knowledge, both traditional and scientific; and to 
help shape and support public policies that promote sustainability." 

2) "Biodiversity - Every life form warrants respect and preservation 
independently of its worth to people. We should preserve the 
complexity of ecosystems to ensure the survival of all species, and the 
safeguarding of their habitats." 
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3) "Living lightly on the earth - We should take responsibility for our 
impact on nature. We should maintain ecological processes, the variety 
of life, renewable resources, and the ecosystems that support them. ·we 
should use natural resources and the environment carefully and 
sustainably, and cooperate to restore degraded ecosystems." 

4) "Interspecies equity- We should treat all creatures decently, and 
protect them from cruelty and avoidable suffering." 

People and People: Social Justice 
1) "Basic human needs - The needs of all individuals and societies 

should be met within the constraints imposed by the biosphere; and all 
should have equal opportunity for improving their lot." 

2) "Intergenerational equity- Each generation should leave to the future 
a world that is at least as diverse and productive as the one it inherited. 
To this··end, non-renewable resources should be used sparingly, 
renewable resources should be used sustainably, and waste should be 
minimized. The benefits of development should not be consumed now 
while leaving the costs to the future." 

3) "Human rights-All persons should have the fundamental freedoms of 
conscience and religion, expression, peaceful assembly, and 
association.'~ 

4) "Participation -All persons and communities should be empowered 
to exercise responsibility for their own lives and for life on earth. 
Thus everyone must have full access to education, political 
enfranchisement and sustaining livelihoods, and be able to participate 
effectively in the decisions that most affect them." 

(Taken from Fien & Tilbury, 2002, page 5; Fien, 1996, page 3 and 4) 

Once again the importance of social jU;stice in the process of sustainable 

development was reiterated at the 1992 Earth Summit held in Rio de Janeiro (Fien & 

Tilbury, 2002). The inseparable nature of the environment, peace and development was 

recognized and emphasized, solidifying the importance of social considerations in 

working towards sustainable development (Fien & Tilbury, 2002; Hopkins and 

McKeown, 2002). 

This most recent explanation of ingredients required for developing and 

maintaining a process of sustainable development has important ramifications for 

environmental education, particularly with respect to the concept of social justice (Fien & 
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Tilbury, 2002; Hopkins & McKeown, 2002; WCED, 1987). As suggested by Hopkins 

and McKeown (2002), ideas surrounding social justice need to be incorporated into the 

creation of environmental education programming if environmental education as a whole 

is to maintain its role with respect to contributing to the process of sustainable 

development. 

3.2 Developing and Changing Attitudes and Behaviors 

Given the previous explanation of the role of environmental education as a means 

of working towards sustainable development, it then becomes important to understand 

how education for sustainable development occurs. How do the eight principles 

proposed in the strategy "Caring for the Earth", that are integral to the process of 

sustainable development, become integrated into environmental education programming 

and eventually the communities and the everyday lives of individuals? Essentially, how 

does environmental education contribute to changes in human behavior? 

3.2.1 Factors that Influence Human Behavior 

As outlined by Newhouse (1990), in order to understand how to develop 

environmentally responsible individuals, an identification and examination of some of the 

factors that contribute to human behavior must be conducted. Newhouse (1990) explains 

that a person's sense of responsibility or obligation with respect to the environment is 

thought to contribute to whether or not that individual will act in an environmentally 

responsible manner. In addition, if an individual lacks sufficient information about an 

environmental problem and how to respond, they will be less likely to behave in an 

environmentally responsible manner (Newhouse, 1990). However, it is important to 
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clarify that simply providing people with knowledge about environmental problems is not 

effective in creating environmental behaviors (Iozzi, 1989; Newhouse, 1990; Athman and 

Monroe, 2001 ). The concept of "locus of control" is thought to have some influence on 

determining the nature of an individual's environmental behavior as well (Newhouse, 

1990; Athman & Monroe, 2001). This concept involves an individual's perception about 

themselves and their ability to induce change through their own actions. For example, it 

is suggested that if a person believes that their actions will create change, they will be 

more likely to act in an environmentally responsible manner (Newhouse, 1990; Athman 

& Monroe, 2001 ). 

Finally, there is a general understanding within environmental education that 

attitude plays a particularly important role with respect to determining behavior 

(Newhouse, 1990; Iozzi, 1989; Athman & Monroe, 2001; Gigliotti, 1990). However, the 

perception of a link between attitude and behavior as explained by Newhouse (1990) is a 

controversial one. This relates to the affective domain and the emphasis upon this 

domain in environmental education programming within the Calgary Zoo (Iozzi, 1989; 

Strange, 2002, Pers.Comm.). As pointed out by Iozzi, in his twenty-year review of 

literature pertaining to the affective domain, he explains that many environmental 

education researchers believe that this domain is the key to the effectiveness of 

environmental education programs in creating "positive environmental attitudes and 

values" (Iozzi, 1989, page 4 ). 

3.2.2 Controversy in Changing Attitudes 

Environmental educators are interested in developing and changing the attitudes 

and values of individuals in ways that will lead them on a path to becoming more 
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environmentally responsible citizens (Iozzi, 1989). , Over the past two decades 

environmental educators have been working towards changing attitudes ( Gigliotti, 1990). 

However, according to Gigliotti (1990) the question is, has environmental education had 

an impact on changing attitudes towards the environment? Gigliotti ( 1990) feels that past 

environmental education efforts have been unsuccessful. 

Gigliotti (1990) suggests that only with an emphasis on the impacts of the 

individual, which he proposes are the roots of many environmental problems, will 

significant change in attitodes and values concerning the environment occur. In his 

criticism of the results of the past decades of environmental education, he suggests that: 

"Environmental education has produced ecologically concerned 
citizens who, armed with ecological myths, are willing to fight 
against environmental misdeeds of others, but lack the knowledge 
and conviction of their own role in the environmental problems. It is 
likely that most people would be unwilling to make great personal 
sacrifices for the sake of the environment; that is, the necessary 
changes in values have not really occurred." (Gigliotti, 1990, page 9) 

This is an interesting and controversial perception of the environmental education 

situation. He proposes that there should be more emphasis in environmental education on 

changing the "underlying belief-value structure that people are separate from the 

environment" (Gigliotti, 1990, page 10). He states that although we have a population 

that is aware of environmental problems, they lack critical knowledge that explains the 

connection between the individual lifestyle choices and the present environmental 

situation (Gigliotti, 1990). 

Gigliotti' s suggestions could be viewed to have particularly important 

implications for environmental education directed towards individuals in industrialized 

nations. Further research into Gigliotti' s allegations with respect to environmental 
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education is definitely necessary. However, until that occurs, perhaps the role and 

impacts of individual lifestyle choices on the environment should be integrated into 

environmental education·programs in industrialized nations, where individual choices can 

potentially have large environmental impacts. 

3.3 Principles Key to Effective Environmental Education Programming 

With the knowledge that environmental education is a relatively young field that 

deals with such abstract concepts, as feelings, attitudes and values, there are still 

significant gaps in information surrounding the best possible way to educate people in a 

manner that will achieve both environmentally responsible and active citizens (Iozzi, 

1989; Gigliotti, 1990). However, through an overview of environmental education 

literature focusing on effective environmental educational programming, some concepts 

and ideas keep emerging. These are listed below with the most frequently addressed 

principles being discussed first. They are as follows: 

Experiences with Nature 
1) It is suggested that interactive and contact-oriented experiences with 

nature can potentially enhance the effectiveness of an environmental 
education program (Athman and Monroe, 2001; Niesenbaum & Gorka, 
2001; Iozzi, 1989; Jackson & Sutherland, 2000; Monroe, 1999; 
Newhouse, 1990; Dettmann-Easler & Pease, 1999). 

Local Context 
2) . Integrating the local context into the design and. content of an 

educational program is believed to be an important contributing factor 
to the overall effectiveness of an educational program. The 
environmental content of a particular program is passed on to the 
audience more effectively if the audience can relate to the nature of the 
information being disseminated (Athman and Monroe, 2001; Jackson & 
Sutherland, 2000; Blakeley, 2001; Monroe, 1999; Ham & Kelsey, 1998; 
Gigliotti, 1990). 

Critical Thinking and Decision-Making Skills 
3) Another principle that appears frequently in the literature suggests that 

providing opportunities for people to make their own decisions about 
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the environment can be an effective means of educating people about 
environmental issues. Through processes of analyzing information and 
critically thinking about environmental issues, a person is able to form 
their own perception and understanding of the issues. As a result they 
can play an integral role in developing their own environmental 
attitudes. This is particularly important with respect to the more 
controversial environmental issues and problems. Inducing a process of 
critical thinking and decision-making is suggested to be an effective 
means of educating people about the environment and creating 
environmental citizens (Blakeley, 2001; Athman & Monroe, 2001; 
Monroe, 1999; Ham & Kelsey, 1998; Dunlop, 1992; Newhouse, 1990). 

Accuracy and Reliability of Information 
4) The nature of information that is provided in educational programs 

influences the effectiveness of the program. For instance, critical 
thinking mentioned previously presupposes the availability of reliable 
information that allows for such critical thoughts to place. Within an 
educational program information about the environmental issue in 
question should be provided, along with action strategies that can be 
carried out to help mitigate the present problem. Additionally, the 
accuracy and reliability of the information provided is important, 
particularly with respect to controversial environmental issues 
(Newhouse, 1990; Gigliotti, 1990; Blakeley, 2001; Athman & Monroe, 
2001; Ham & Kelsey, 1998; Dunlop, 1992). 

Stakeholder/Community Involvement and Empowerment 
5) The individuals in a particular community are often the targets of 

environmental education programs. Involving the community in 
decisions related to conservation and management measures in the local 
area, can lead to the creation of environmental citizens (Monroe, 1999; 
Blakeley, 2001; Athman & Monroe, 2001; Ham & Kelsey, 1998; 
Niesenbaum & Gorka, 2001; Jackson & Sutherland, 2000). In addition, 
involving stakeholders during all stages of program development 
through to its evaluation may increase the overall effectiveness of the 
program (Blakeley, 2001; Athman & Monroe, 2001; Ham & Kelsey, 
1998; Monroe, 1999). 

Relevance to Mission of Institution 
6) The relevance of a program to an institution's mission is considered to 

aid in the effectiveness of that institutions educational programming. 
This is suggested to be important, as the mission of an institution can 
help to provide direction in designing educational programs and can 
create a justification for funding (Altmann & Monroe, 2001; 
Niesenbaum & Gorka, 2001; Monroe, 1999; Jackson & Sutherland, 
2000). 

Quality of Educational Resources and Practices 
7) The quality of educational resources and techniques is considered to be 

important as well (Jackson & Sutherland, 2000; Athman & Monroe, 
2001; Dunlop, 1992; Monroe, 1999). These resources include qualified 
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and adequately trained teachers that are capable of teaching the 
principles associated with a particular environmental education topic in 
an effective manner. In addition, reliable sources of information are 
also important along with the appropriate use of teaching tools (ie. 
technology, media, etc ... ). 

Evaluation and Monitoring 
8) The monitoring and evaluation of an environmental education program 

can lead to important discoveries that may facilitate changes in an 
educational program that could lead to an increase in the effectiveness 
ofthe program (Athman & Monroe, 2001; Blakeley, 2001; Jackson & 
Sutherland, 2000; Monroe, 1999). 

Interdisciplinary 
9) It is considered important to present the scientific, social, economic, 

political and cultural aspects of an environmental issue, particularly in 
cases where the issue is controversial. An integration of perspectives 
from various disciplines is thought to potentially enhance the overall 
understanding and implications of environmental issues and concepts. 
This can contribute to the effectiveness of a program (Monroe, 1999; 
Ham & Kelsey, 1998; Athman & Monroe, 2001). 

Holistic Approach 
10) A holistic approach to the environment is considered to be important to 

the effectiveness of environmental education programs. A program 
may focus on local environmental issues, however the significance of 
these issues on a global scale should be included as well (Blakeley, 
2001; Dunlop, 1992; Jackson & Sutherland, 2000). 

Flexibility in Program Design 
11) In the design of an educational program flexibility should be considered 

a priority, as this can lead to an increase in the overall effectiveness of 
an environmental program. This is because a flexible design allows for 
the program to be adapted to changes in surrounding circumstances 
(Monroe, 1999; Jackson & Sutherland, 2000; Gigliotti, 1989). 

3.4 Implications of this Review to the Development of the Medicinal Plant 
Educational Resource Materials 

It is necessary for the Educational Resource Materials to address in their content 

and design the important environmental education principles outlined in this chapter. 

The ability for these resource materials to serve as a strong foundation for quality 

educational programming will depend upon the incorporation of these principles in the 

overall design and content of the educational resource materials. 

31 



Based on this review of environmental education and principles considered 

important to effective environmental education programming, the following served as the 

basis for guidelines used in the development of the Medicinal Plant Educational Resource 

Materials: 

• social justice and ecological sustainability are equally important in environmental 
education's role in working towards the process of sustainable development 

• Gigliotti's criticism, which is particularly relevant to developed nations, surrounds the 
changing of attitudes in environmental education. It is suggested, that there is a lack of 
connection being made between individual lifestyle choices and the present 
environmental situation. 

• the following components are considered to be important in the development of 
effective environmental education programs: local context, the provision of 
experiences with nature, accurate and reliable information that allows for critical 
thinking and the creation of decision-making skills, interdisciplinary and holistic 
approach, relevance to the mission of the institution, community involvement and 
empowerment, quality educational resources and practices and a flexible program 
design 
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CHAPTER FOUR 
THE ROLE OF BOTANIC GARDENS IN CONSERVATION AND 

ENVIRONMENT AL EDUCATION 
4.0 Chapter Purpose 

The purpose of this chapter is to provide an overview of the role botanic gardens play 

in conservation particularly in respect to environmental education. Environmental 

education activities proposed by Botanic Garden Conservation International (BGCI) will 

be discussed. This review will provide some guidelines for the development of the 

educational resource materials. 

4.1 Botanic Garden Defined 

Botanic gardens are diverse in their activities, locations and purposes. Botanic 

Garden Conservation International (BGCI), previously known as the Botanic Gardens 

Conservation Secretariat (BGCS), was established by the IUCN in 1987 to organize and 

monitor all of the plant conservation activities occurring in botanic gardens around the 

world (Frankel, Brown & Burdon, 1995; Hurka, 1994; Hamann, 1991; Heywood, 1991). 

The definition of "botanic garden" adopted by this organization is as follows: 

"Botanic Gardens are institutions holding documented 
collections of living plants for the purposes of scientific 
research, conservation, display and education" (taken from 
Jackson and Sutherland, 2000, page 12 who adopted it from 
Wyse Jackson, 1999) 

4.2 Plant Conservation in Botanic Gardens 

The role of botanic gardens in plant conservation efforts was first acknowledged 

during the mid 1970's by the International Union for the Conservation of Nature and 

Natural Resources (IUCN), presently known as the World Conservation Union (Frankel, 
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Brown & Burdon, 1995). Through further labours of the IUCN, the WWF and the UNEP 

(over the later part of the 20th Century) the role of botanic gardens in plant conservation 

has become more clearly defined (Frankel, Brown & Burdon, 1995; Hurka, 1994; 

Hamann, 1991). 

There are conservation activities that are common to many botanic gardens. An 

_ overview of some of these are presented by Jackson and Sutherland (2000) of the 

Botanical Garden Conservation International (BGCI), Heywood ( 1991) in his article 

"Botanic Gardens and Cohservation" and Frankel, Brown and Burdon (1995) in their 

book "The Conservation of Plant Diversity" who explain that botanic gardens: 

• serve as refuge and rescue centres for plant species through the cultivation of 
samples of taxa that are endangered or threatened in their natural habitats 
(Heywood, 1991; Jackson & Sutherland, 2000; Frankel, Brown & Burdon, 1995) 

• serve as storage facilities for collections of genetic diversity associated with 
particular plant species for the purposes of propagation and/or reintroduction 
conservation projects (Heywood, 1991; Jackson & Sutherland, 2000; Frankel, 
Brown & Burdon, 1995) 

• serve as venues for research that can provide important information that can 
compliment and aid in-situ conservation efforts (Heywood, 1991; Jackson & 
Sutherland, 2000; Frankel, Brown & Burdon, 1995) 

• serve as public education centers that provide live displays and information 
surrounding plant conservation efforts (Heywood, 1991; Jackson & Sutherland, 
2000; Frankel, Brown & Burdon, 1995) 

4.2.1 Botanic Garden Conservation International and Conservation Educatwn 

In 1987, the IUCN Botanic Garden Conservation Secretariat (BGCS) was created 

for the purposes of organizing and monitoring all of the plant conservation activities 

occurring in botanic gardens around the world (Frankel, Brown & Burdon, 1995; Hurka, 

1994; Hamann, 1991). This Secretariat is presently known as Botanic Garden 

Conservation International (BGCI). Presently BGCI recognizes that environmental 

education serves as an important component of plant conservation activities in botanic 
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gardens around the world (Jackson & Sutherland, 2000). Today with some 1600 botanic 

gardens worldwide and an estimated 150 million visitors to botanic gardens around the 

globe every year, it becomes apparent that there is an opportunity to educate the public 

about the conservation of plants and more specifically medicinal plants (Heywood, 1992; 

Smith, 1992). 

4.3 BGCI Proposed Agenda for Botanic Gardens 

In the year 2000, Botanic Garden Conservation International (BGCI) released the 

"International Agenda for Botanic Gardens in Conservation" (Jackson & Sutherland, 

2000). This document provides "a global framework for the development of botanic 

garden policies and programs" (Jackson & Sutherland, 2000, page 6). In the document 

the role of botanic gardens with respect to biodiversity conservation is explained along 

with an outline of public education and awareness activities aimed at botanic gardens 

(Jackson & Sutherland, 2000). The global mission outlined in the Agenda explains that 

botanic gardens should "undertake a broad but closely coordinated co-operative strategy 

in conservation, research and education" (Jackson & Sutherland, 2000 page 10). 

According to the international agenda in terms of education and public awareness, 

botanic gardens should: 

• "undertake public awareness programmes within the botanic gardens, and in 
the community, to raise public awareness of the value of plant diversity and 
the human impacts that threaten its maintenance." 

• "develop partnerships and alliances with government organizations and 
community groups to promote awareness and understanding of the value of 
biodiversity." 

• "assist in the development of public policies and priorities for environmental 
protection and biodiversity conservation." 
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• "work in partnership to incorporate the importance of plants and _ 
environmental conservation into formal curricula and informal education 
programmes." 

(Taken from Jackson & Sutherland, 2000 page 10 and 11) 

In addition, the specific education activities proposed in this BGCI document suggest 

that botanic gardens should: 

I) 

II) 

III) 

IV) 

V) 

VI) 

"Develop themselves as centers for environmental 
education and sustainability by having well planned 
environmental education programs with appropriate 
resources allocated." 
"Employ appropriately qualified professional education 
staff and establish education sections of departments within 
their organizational framework." 
"Develop an environmental education strategy stating what 
they want to achieve, how they aim to achieve it, identify 
the attitudes, behavior and changes to be encouraged, and 
identify and prioritize the target groups, conservation 
messages, sustainability and development issues to be 
addressed and facilities and resources needed." 
"Ensure that their program is flexible, taking into 
consideration different cultural and community values." 
"Develop and promote botanic gardens as centers for 
environmental education to schools and: 

- work with national and regional education authorities 
to promote the inclusion of conservation, 
sustainability and development goals in school 
curricula 

- collaborate and support teachers to bring their classes 
to the garden 
develop child-friendly policies and train staff in these 
policies 
conduct regular audits to ensure that the gardens are 
"child-friendly" e.g. access points, eating areas, 
storage areas, activity/play areas 
in collaboration with regional education authorities 
develop and deliver curriculum based on programs in 
environmental education within the botanic garden." 

"Establish strong marketing and communication skills 
within the botanic garden to support effective 
communication with the community about their mission, 
and seek to influence a broad target audience, including 
decision makers, politicians, teachers, technicians, 
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practitioner, students, children, professionals, consumers 
and communities." 

VII) "Develop and implement a range of activities, using a 
variety of techniques, that target a broad audience and 
convey messages that not only reaches those who visit the 
garden but the whole community including non-traditional 
botanic garden users." 

VIII) "Identify themes for their programs and activities that are 
relevant to their local and regional environment and 
conservation issues." 

IX) "Use their programs to raise awareness of their role in 
providing a sanctuary/refuge in urban areas and support 
local communities to "green" their neighborhoods." 

X) "Offer a variety of informal education opportunities that 
complement the garden's mission and target a broad 
audience with diverse interests using holistic and 
experientially based techniques that aim to achieve 
practical outcomes." 

XI) "Evaluate the techniques used in the visitor, interpretive 
and educational services to ensure that they are effective in 
achieving their objective." 
(Taken from Jackson and Sutherland, 2000, page 35) 

4.4 Networking and Environmental Education in Botanic Gardens 

Networking and collaboration between botanic gardens and other organizations 

on international, national and community levels can provide valuable information, 

resources and opportunities, which can be applied to the development of environmental 

education programs (Keller, 1992; Hotine, 1997, Smith, 1996; Smith, 1992). For 

instance, at the Cambridge University Botanic Garden collaborative education programs 

were developed between the garden and local museums and galleries, which incorporated 

various resources offered by each of these different venues (Hotine, 1997). While, at the 

Royal Tasmanian Botanical Gardens in Australia, the Roadside Rescue Outreach 

Program involves the co-operation of the Department of Roads. In this program plants 

that are threatened by road construction are collected and grown in the botanic garden 
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and then replanted alongside the finished road (Smith, 1996). Networking and the 

fostering of relationships with other organizations can act as an important resource in the 

development of unique environmental education programs. 

4.5 Examples of Medicinal Plant Related Educational Programs in Botanic Gardens 

Of the approximately 1600 botanic gardens in the world only some 34% have 

education programs in place (Willison, 1992). This percentage includes all those 

programs designated for university students with only 6% of the world's gardens having 

public education programs (Willison, 1992). In examining some of the educational 

programming associated with botanic gardens around the world, there were three 

educational programs that are particularly relevant to educational programming 

surrounding medicinal plants. These programs and the associated approaches and 

techniques are discussed below: 

4.5.1 Example #1: Morris Arboretum of the University of Pennsylvania (Singer, 1996) 

There was an exhibition at this center entitled " Healing Plants: Medicine Across 

Time and Cultures." With this exhibition there was also a Healing Plants Tour for 

children, a Medicine Trunk curriculum, and a group of Healing Plants programs for 

adults. The worldwide use of medicinal plants was examined from a historical and cross-

cultural perspective (Singer, 1996). 

• Displays Targeted at Adult Visitors 

The outdoor exhibition aimed at adult visitors had three major themes: 

1) the diversity of medicinal plant practices in a historical and cultural context 
2) the significant role of botanic gardens in plant medicine throughout history, in 
addition to their importance within western scientific traditions 
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3) the ethical considerations that relate to the· conservation, preservation and 
stewardship of the world's resources 

Areas of the outdoor exhibition focused on variety of topics and cultures. For example, 

there were three areas designated for the traditional use of medicinal plants by Asians, 

African-Americans, Native Americans and colonial settlers. In co-ordination with the 

outdoor displays, indoor art exhibits featured works such as photography by a famous 

ethnobotanist, Dr. R.E. Schultes (Singer, 1996). Displays, exhibitions, labels and 

information boards are commonly used for interpretive and educational purposes in 

botanical gardens around the world (Henriquez, 1992; Edwards and Kelpie, 1996; 

Flanagan, 2001; Singer, 1996; Bromley, 1992). 

• Medicine Trunk Curriculum-oriented Program 

The Medicine Trunk program focused on teaching children from grades 2 to 5, the 

historical, cross-cultural and present-day uses of medicinal plants. The Medicine Trunk is 

described as containing materials that can be used in different hands-on interactive 

lessons. These lessons involve for example the contents of common medicines such as 

cough drops with questions directed at where the contents of the cough drops come from. 

The hands-on component included such activities as children making posters about 

economically important medicinal plants such coffee and cocoa (Singer, 1996). 

• Children 's Healing Plants Tour 

Upon the completion of one of the Medicine Trunk lessons the children were then 

able to visit the Arboretum for the Healing Plants Tour. They learned more about the use 

of medicinal plants in different cultures around the world through interactions with a 

guide and through various other activities such as role playing, where children.pretended 

they were healers and herbalists from other cultures (Singer, 1996). Tours are used in 
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other botanic gardens and are considered particularly important as an educational tool as 

they urge individuals to investigate their surroundings. Promoting investigative activities 

is important, as investigative processes are important in the development of informed 

opinions about the environment (Henriquez, 1992). 

Developing the "Healing Plants: Medicine Across Time and Culture" 

Singer, the Healing Plants Project Manager (1996) explains that all departments 

and their staff were involved· in the development of the Healing Plants Program with the 

"educational goals dictating (the) garden design"(Singer, 1996, page 2). This 

interdepartmental approach created a deeper understanding and greater appreciation in all 

arboretum staff of the environmental educator's role in developing exhibitions and 

displays (Singer, 1996). 

4.5.2 Example #2: Royal Botanic Garden Edinburgh (Edwards and Kelpie, 1996) 

The Royal Botanic Garden has educational programs involving ethnobotanical 

concepts. These programs include the use of artefacts, the "Living in a Rainforest" 

program, the display "Pringle Chinese Hillside" and storytelling (Edwards and Kelpie, 

1996). 

• Artefacts 

Artefacts are items made by indigenous peoples from materials such as wood, 

stone and clay and exhibit the everyday use of plants. These artefacts with their 

distinctive smells, textures and colours are handled by school students and provide a 

means for children to understand the importance of forest products to indigenous peoples 

(Edwards and Kelpie, 1996). Artefacts are described as being an important educational 
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tool in the Birmingham Botanical Gardens and glasshouses as well (Graham & Bird, 

1996). 

• "Living in the Rainforest" Program 

The Royal Botanic Garden had an education program called "Living in a 

Rainforest", where school children would spend time in a Borneo-style house that was set 

up in the Education Centre. In this house the students prepared for excursions into the 

tropical areas of the garden, where they examined different useful plants. Throughout the 

entire day, students w~re surrounded with artefacts and images related to present-day 

indigenous rainforest peoples. They also participated in other activities such as music, 

batik and shadow puppetry that allowed them to further understand indigenous rainforest 

peoples. The current threats to these rainforest societies and their forest habitats were 

explored in these activities as well. "Living in a Rainforest" focused on stimulating the 

imagination of the student partaking in the program (Edwards and Kelpie, · 1996). 

77 Pringle Chinese Hillside Display and Programming 

The Pringle Chinese Hillside was a collection of Chinese plants that was 

displayed in a landscaped type setting. This display is particularly interesting as in the 

planning of educational programs and events members of the local Chinese Community 

were always involved. Different aspects of Chinese culture were represented in the 

programs and events, from food and dance to festivals and language. The essential role 

of plants in Chinese food, herbal medicines and religious ceremonies were emphasized in 

any of the ethnobotanical programming (Edwards and Kelpie, 1996). 
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• Plant Stories and Interpretation 

Stories are considered by the Royal Botanic Garden to be particularly appropriate 

in the interpretation of ethnobotanical topics as indigenous peoples rely on stories to pass 

on information from generation to generation. Storytelling used as an interpretive 

technique in ethnobotanical education programs reinforces the importance of stories in 

indigenous societies. The stories may involve a historical account of the discovery of a 

new medicine, or they may be presented in the form of a traditional myth that explains 

how the plants medicinal properties were revealed. A specific plant and its usefulness to 

humans is the central theme in any one of these stories (Edwards and Kelpie, 1996). 

Storytelling is described as being an important educational tool in the Birmingham 

Botanical Gardens and glasshouses as well (Graham & Bird, 1996). 

4.5.3 Example #3: University of Alberta Devonian Botanic Garden (Flanagan, 2001) 

The University of Alberta's Devonian Garden has a Native Peoples Garden, 

which is a two-acre plot of land that includes approximately 200 native medicinal plant 

species. These plants are traditionally important to local aboriginal communities, 

particularly the Cree. The Native Peoples Garden was developed throughout the 1980's 

and is still maintained today (Flanagan, 2001; Nielson, 2003, pers. comm.). 

• Developing The Native Peoples Garden 

Many different people were involved in the development of this Albertan 

ethnobotanical garden. Patrick Seymour, the director of the Devonian Garden from 1976 

until 1991, was the first to propose the idea for the garden. The late Dr. Anne Anderson, 

was Metis and an instructor of Cree language who contributed to the development of the 

project through providing information about plant uses and Cree syllabics for plant names 
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on labels. Anderson came to understand the many plant uses through a Native elder 

friend of hers, Luke Chalifoux, who was of Cree descent (Flanagan, 2001; Nielson, 2003, 

pers. comm). He was concerned with the loss of traditional knowledge and therefore 

decided to share his plant collection and knowledge about medicinal plants with Dr. 

Anderson for use in the Native Peoples Garden (Flanagan, 2001). In addition, the Enoch 

Nation just north of the Native Peoples Garden site was involved in preparing the site for 

planting. Garden staff members were involved in the development of the garden as well 

(Flanagan, 2001). 

The placement of plants and the overall garden design was intended to create a 

natural effect, with the garden growing and evolving over time in a way that is reflective 

of natural settings (Flanagan, 2001 ). In co-ordination with the idea of developing the 

Native Peoples Garden, Dr. Anne Anderson compiled the information gather from her 

friend Luke Chalifoux and in a partnership with the Devonian Garden published a 

booklet in 1980 based on Chalifoux' s knowledge and understanding of medicinal plants 

(Flanagan, 2001). Another important activity that occurred in response to the Native 

Peoples Garden was associated with the work of students. In 1984 a program involving 

ethnobotanical and horticultural topics spurred three students to write an extensive 

manual describing how Albertan First Nations people used native plant species for many 

different purposes including medicinal (Flanagan, 2001 ). 

Presently, there is a resurgence of interest in the Native Peoples Garden with the 

University of Alberta poss_ibly introducing an ethnobotanical studies program. The 

Devonian Garden would become an even more important venue for plant identification, 

display and the exchange of ethnobotanical knowledge (Flanagan, 2001 ). The· co-
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operation between institutions and individuals has been crucial to the development of the 

Native Peoples Garden and will be crucial to its maintenance into the future as well. 

4.6 Implications of this Review to the Development of the Medicinal Plant 
Educational Resource Materials 

In developing the Educational Resource Materials it is necessary to address the 

roles of Botanic Gardens with respect to conservation and education. The educational 

activities for botanic gardens proposed by the BGCI are also important to consider. This 

review provides an understanding of the Botanic Garden context within which the 

Education Resource Materials will be applied to environmental education programming. 

The following served as the basis for guidelines used in the development of the Medicinal 

Plant Resource Materials: 

• Botanic Garden's Environmental Programs should: 
- be well planned 
- target broad audiences and the local community 

be flexible with respect to changes in community and cultural values 
identify and prioritize conservation messages, sustainability and 
development issues 
have appropriate resources allocated 
identify themes and activities that are relevant to the local and regional 
environment and their associated conservation issues 
emphasize the role of Botanic Gardens in the community as providing a 
refuge for plants 
offer a variety of informal and formal curriculum-oriented education 
opportunities that compliment the Botanic Garden's mission 
use holistic and experientially based techniques 
aim to achieve practical outcomes 

• Botanic Gardens are institutions that harbour collections of living plants for the 
purposes of research, conservation, education and display, and recreation 

• Networking on international, national and community levels can provide valuable 
information and resources that can be applied to the development of 
environmental education programs. 
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CHAPTER FIVE 
MEDICINAL PLANTS AND MEDICINAL PLANT CONSERVATION AS 

TOPICS IN ENVIRONMENTAL EDUCATION 
5.0 Chapter Purpose 

The purpose of this chapter is to define the terms medicinal plant, herbal medicine 

and human health for the purposes of developing and discussing the Medicinal Plant 

Database and the Information Booklet. In addition, the controversial nature of the safety 

and efficacy of medicinal plants, herbal medicines and the extent of wild harvesting and 

trade of medicinal plants is discussed. These will serve as guidelines for the development 

of the educational resource materials. 

5.1 Medicinal Plant, Herbal Medicine and Human Health Defined 

5.1.1 Medicinal Plant 

According to the World Bank, a medicinal plant is: 

"a plant that is commonly used in treating and preventing 
specific ailments and diseases, and that is generally considered to 
play a beneficial role in health care" 

(Taken from Srivastava, Lambert & Vietmeyer, 1996, page 1) 

Other definitions have been proposed that are slightly more specific, for example 

according to an article within the book "Conservation of Medicinal Plants," a medicinal 

plant: 

"includes all higher plants that have been alleged to have 
medicinal properties, i.e. effects that relate to health, or which 
have been proven to be useful as drugs by W estem standards, or 
which contain constituents that are used as drugs" 

(Taken from Farnsworth and Soejarto, 1991, page 26) 

Medicinal plant use in many countries is not limited to only those species that exhibit 

scientifically demonstrated bioactive chemical constituents, therefore in discussing · 

medicinal plant conservation the broader World Bank definition is more appropriate. 
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5.1.2 Herbal Medicine 

The defintion for herbal medicines that will serve as the basis for discussion is 

that of the World Health Organization, which states that a herbal medicine: 

"include herbs, herbal materials, herbal preparations and 
finished herbal products, that contain as active ingredients parts 
of plants, or other plant materials, or combinations" (taken 
from WHO, 2002, page 1 ). 

a) "A herb includes crude plant material such as leaves, 
flowers, fruit, seed, stems, wood, bark, roots, rhizomes or 
other parts, which may be entire, fragmented or powdered" 

b) "A herbal material includes, in addition to herbs, fresh 
juices, gums, fixed oils, essential oils, resins and dry 
powders of herbs" 

c) "Herbal preparations are the basis for finished herbal 
products and may include comminuted or powdered herbal 
materials, extracts, tinctures and fatty oils of herbal 
materials" 

d) "Finished herbal products consist of herbal 
preparations made from one or more herbs. If more than 
one herb is used, the term mixture herbal product can also 
be used. Finished herbal products may contain excipients in 
addition to the active ingredients" 

(Taken from WHO, 2002, page 1) 

5.1.3 Human Health 

The important link between medicinal plants, herbal medicines and human health 

is critical to the discussion of medicinal plant conservation, as medicinal plants provide a 

means to maintain the health of many humans across the globe. However, human health 

is not only influenced by medicinal plants and their availability, it is also influenced by 

many other environmental conditions, such as water and air quality. Therefore, human 

health and its relationship to medicinal plants must be clarified for the purpose of 

discussions in this MDP. Human health in this project refers to: 
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The physical and mental well-being of humans that is 
provided through the use of medicinal plants in the form of 
herbal medicines and conventional pharmaceutical drugs. 

(Adapted from Neufeldt & Sparks, 1990) 

5.2 Controversial Nature of Medicinal Plants and Medicinal Plant Consenration 
Issues 

5.2.1 Safety and Efficacy of Medicinal Plants and Herbal Medicines 

As with many of the topics and issues that environmental education deals with, 

medicinal plants and herbal medicines are not without their controversial aspects. There 

is some scepticism about the safety and effectiveness of herbal remedies (Jonas & Levin, 

1999; Crellin, Andersen & Connor, 1997). In particular, much of the scepticism lies 

within the conventional medical community in industrialized nations, where the 

dependence on raw plant materials for the maintenance of health has diminished with the 

introduction of pharmaceutical drug substitutes. The lack of scientific research 

surrounding the safety and efficacy of many medicinal plant species serves as the basis 

for some of the reservations people may have regarding herbal medicines ( Jonas & Levin, 

1999; Crellin, Andersen & Connor, 1997; WHO, 1999). 

However, despite the controversy surrounding herbal medicines, the dependence on 

medicinal plants around the world indicates that they are a critical component in . 

international healthcare. Over 80% of the world's population depends on traditional 

medicines as a primary form of healthcare (Lambert, Srivastava & Vietmeyer, 1997). Of 

these traditional medicines, 85% of them involve the use of medicinal plant products 

(Lambert, Srivastava & Vietmeyer, 1997; Sheldon, Balick & Laird, 1997). The majority 

of the people using medicinal plants as a primary form of healthcare are from developing 
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countries (WHO, 2002). There is a growing trend in the use of medicinal plants in 

industrialized nations as well, with countries such as Germany leading the way in 

medicinal plant research and regulation (Lambert, Srivastava & Vietmeyer, 1997; 

Blumenthal, et al., 1998). 

5.2.2 Lack of Accurate Information on Wild Medicinal Plant Harvesting and Trade 

There is also controversy surrounding the exact amounts of medicinal plants 

being harvested from the wild and traded (Lambert, Srivastava & Vietmeyer, 1997). For 

instance, in many developing nations, local village residents and healers harvest 

medicinal plant material from nearby forests for use in treating illness and disease on a 

local level (Lambert, Srivastava & Vietmeyer, 1997; Srivastava, Lambert & Vietmeyer, 

1996). This type of harvesting activity is not recorded or monitored, making it difficult 

to assess the total impacts of the herbal industry on wild medicinal plant populations 

(Lambert, Srivastava & Vietmeyer, 1997). There is often a lack of accurate data on the 

regional, national and international trade of medicinal plants as well, making it difficult 

to assess the actual amount of wild medicinal plants being traded (Lambert, Srivastava & 

Vietmeyer, 1997). Unfortunately, this lack of information can lead to a lack of 

conservation action, as reliable knowledge of overexploitation is often not readily 

available (Srivastava, Lambert & Vietmeyer, 1996). 

5.3 Implication of this review to the Development of the Medicinal Plant 
Educational Resource Materials 

In developing the Educational Resource Materials the controversial nature of 

medicinal plants and medicinal plant conservation needs to be addressed. 
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Based on a review of medicinal plants and medicinal plant conservation ?S topics 

in environmental education, the following served as the basis for guidelines used in the 

development of the Medicinal Plant Educational Resource Materials: 

• in order to discuss medicinal plants realistically within the context of medicinal 
plant conservation, the term medicinal plant needs to be defined broadly 

• medicinal plants and medicinal plant conservation are controversial due to a lack 
of information 

49 



PART III 

Medicinal Plant Database and Information Booklet 
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CHAPTER SIX 
DEVELOPMENT OF GUIDELINES FOR EDUCATIONAL RESOURCE . 

MATERIALS 
6.0 Chapter Purpose 

The purpose of this chapter is to define guidelines for the development of the 

Educational Resource Materials. The discussion will focus on how the guidelines were 

developed from reviews of literature discussed in previous chapters. In addition, the 

developed guidelines will be discussed in terms of their application to the development of 

each of the Educational R~source Materials. 

6.1 Guidelines for Developing the Educational Resource Materials 

The Educational Resource Materials were designed to provide a broad base of 

information that will serve as a strong foundation for supporting the development of 

effective medicinal plant education programs at the Calgary Zoo. In applying the 

Educational Resource Materials to the development of education programs, they must be 

capable of contributing to the goal of the Calgary Zoo's Education Department, which 

aims to create environmentally literate citizens. In order to ensure that these Educational 

Resource Materials are capable of fulfilling this responsibility, it became necessary to 

develop the materials in a manner that addressed the key principles associated with 

effective environmental programming. However, these principles needed to be addressed 

within the context of the Calgary Zoo and its Botanical Garden and with a consideration 

of the nature of medicinal plant conservation as an environmental education topic. 

Through an incorporation of these principles and concepts into the design and content of 

the Educational Resource Materials, their very nature promotes effective environmental 

education programming at the Calgary Zoo. This is critical as within the field of 
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environmental education, effective programming is considered to play a particularly 

important role in creating environmentally literate citizens (Athman & Monroe, 2001 ). 

A review of the effective environmental education principles was conducted in 

the previous four chapters. Within this previous review, key principles and concepts 

were considered important to the development of effective environmental education 

programs and therefore were important to address in developing the Educational 

Resource Materials. Essentially, the key principles extracted from this review process 

served as the basis for constructing guidelines that were referred to in developing the 

·Educational Resource Materials. The Medicinal Plant Database and the Information 

Booklet each address some of the review guidelines in their design and content. 

However, together the Medicinal Plant Database, the Information Booklet and the final 

Application Recommendations address the entire set of guidelines derived from the 

previous literature review process. The guidelines are outlined below along with an 

indication of how a particular guideline was applied to the development of the each of the 

Educational Resource Materials. All guidelines addressed in the Application 

Recommendations are mentioned as well. 

6.1.1 Guidelines Developedfrom a Review of the Context of the Calgary Zoo 

Based on a review of the educational context of the Calgary Zoo the following 

guidelines were considered in the development of the Medicinal Plant Educational 

Resource Materials: 

Guidelines Applications Explanation o(Application 

• The educational resource Database, - the booklet and database provide a broad 
materials should be able to Booklet and spectrum of information that can 
be applied to the Recommendations potentially be applied in a variety of 
development of educational programs and interpretive 

52 



environmental education displays 
programs that will address a - the recommendations will also address 
wide range of visitors that this (see chapter 9) 
are exposed for different 
amounts of time to 
educational programs at the 
Calgary Zoo. 

• The educational resource Database and - the booklet and database serving as a 
materials should address the Booklet educational resource for environmental 
major components of the programming on the topic of medicinal 
Calgary Zoo's mission plant conservation, address the education 
statement, which includes and conservation aspects of the mission 
education, recreation, - the medicinal plants identified in the 
conservation and scientific database create the potential for scientific 
study. study, particularly with respect to 

" horticultural and gardening, which also 
relate to recreation 

• The educational resource Database and - being that the purpose of these resource 
materials should address the Booklet materials purpose is to serve as a 
overall goal of the education foundation for environmental education 
department which is to programming they ultimately provide the 
create environmentally potential to aid in the creation of 
literate citizens environmentally literate citizens 

• The educational resource Database - through the identification of medicinal 
materials should incorporate plants that are present within the Calgary 
plants found in the Calgary Zoo's Botanical Garden collection, the 
Zoo's Botanical Gardens as database provides the opportunity to access 
they are a "living resource" the "living medicinal plant resources" for 
that can serve as an outdoor educational purposes 
classroom with unique 
educational opportunities 

• The educational resource Database, - the contents of the database and booklet 
materials should address the Booklet and provide the opportunity to develop 
fact that the affective domain Recommendations interpretive displays and to provide contact 
is at the center of the with living medicinal plants 
Calgary Zoo's approach to - the information in the booklet deals with 
environmental education the importance of medicinal plants with · 
programming respect to human health (human health and 

experiential learning can trigger emotional 
responses) 
- the recommendations will also address 
this (see chapter 9) 

• The educational resource Database - medicinal plant gardening and 
materials should address the horticultural opportunities are provided 
fact that gardening and through the identification of medicinal 
horticulture are a primary plants found within the Calgary Zoo 
focus in terms of both Botanical Garden collection 
research and education at the 
Zoo's Botanic Garden. 
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6.1.2 Guidelines Developed from a Review of Environmental Education and Effective 
Environmental Education Programming Literature 

Based on a review of environmental education and principles considered crucial 

to effective environmental education programming, the following guidelines were used in 

the development of the Medicinal Plant Educational Resource Materials: 

Guidelines Applications Explanation of Application 

• The educational resource Booklet - the booklet provides information 
materials should address both relevant to both social justice and 
social justice and ecological ecological sustainability issues 
sustainability as each are surrounding medicinal plants (ie. 
equally important in ethnobotanical considerations, 
environmental education's bioprospecting, in-situ and ex-situ 
role in working towards a conservation, traditional knowledge, 
process of sustainable etc ... ) 
development 

• The educational resource Booklet - within the booklet the section on 
materials should address individual conservation efforts provides 
Gigliotti's criticism, which is the potential for addressing this criticism 
particularly relevant to in environmental education programming 
developed nations and the 
changing of attitudes in 
environmental education. It is 
suggested, that there is a lack 
of connection being made 
between individual lifestyle 
choices and the present 
environmental situation. 

• The educational resource Database and - the booklet provides . information related 
materials should address the Booklet to the Albertan and Canadian context in 
following components that are respect to medicinal plant interests 
considered to be important in - the database takes advantage of the 
the development of effective Calgary Zoo context in identifying the 
environmental education many medicinal plant species present in 
programs: the Zoo, some of which are native to parts 

- the local context of Alberta (ie. Iris missouriensis) 
- the provision of Database and - within the database the identification of 

experiences with Recommendations medicinal plants in the Calgary Zoo 
nature Botanical Garden collection provides the 

potential for experiential learning 
opportunities involving living medicinal 
plant species in a garden setting 

- - the recommendations will address this 
(see chapter 9) 
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- the use of accurate Database and - the contents of the database are based on 
and reliable Booklet the use of credible literature sources 
information allows for - the contents of the booklet include 
critical thinking and information from credible scientific 
the creation of journal sources, government websites, 
decision-making skills and texts, with key statements in the 

booklet backed up by multiple sources 
- interdisciplinary and Booklet - the contents of the booklet include 

holistic approach information from historical, political, 
scientific, conservation and 
environmental perspectives 
- the booklet also contains information 
surrounding the medicinal plant 
conservation situation from both a global 
and local perspective 

- relevance to the Database and - refer to mission statement section ( cell) 
mission of the Booklet in previous discussion of Chapter 2 
institution guidelines 

- community Recommendations - the recommendations will address this · 
involvement and ( see chapter 9) 
empowerment 

- quality educational Database and - within the database and booklet credible 
resources and Booklet sources of literature were emphasized in 
practices the development of both of these 

materials, along with an focus on 
addressing key principles important to 
effective environmental education 
programming, thereby ensuring that these 
resource materials are quality sources of 
information 

- flexible program Database and - the broad nature of the information that 
design Booklet is presented in both the booklet and the 

database will provide the opportunity for 
many different types of environmental 
education programs to be developed 

6.1.3 Guidelines Developed from a Review of the Context and Role of Botanic Gardens 
in Environmental Education 

Based on a review of the BGCI' s proposed educational role and associated 

education activities for Botanic Gardens, the following guidelines were used in the 

development of the Medicinal Plant Educational Resource Materials: 
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Guidelines Applications Explanation o[Application 

• The educational resource Recommendations - the recommendations will address this 
materials should address the (see chapter 9) 
BGCI' s suggestions that 
Botanic Garden's 
Environmental Programs 
should: 

- be well planned 
- target broad Recommendations - the recommendations will address this 

audiences and the ( see chapter 9), however the Calgary Zoo 
local community does target all ages and various different 

types of community groups (Strange, 2002, 
pers. comm./www.calgaryzoo.ca) and their 

v 

outreach programs target the community as 
well (Lund, 2002, pers. comm.). 

- be flexible with Database and - refer to flexibility section ( cell) in 
respect to changes in Booklet previous discussion of Chapter 3 
community and guidelines 
cultural values 

- identify and Booklet - the booklet identifies and prioritizes 
prioritize conservation messages related to medicinal 
conservation plant conservation and its importance with 
messages, respect to human health 
sustainability and - the booklet addresses some sustainability 
development issues and development issues as well 

- have appropriate Database, - with the development of the database 
resources allocated Booklet and there was the identification of medicinal 

Recommendations plants in the Calgary Zoo Botanical 
Gardens. This provides the opportunity for 
access to "living medicinal plant 
resources" which could be considered 
particularly appropriate to programming 
surrounding medicinal plant conservation 
- the booklet also acts as a literature review 
of medicinal plants, and medicinal plant 
conservation related topics 
- the recommendations will address this 
(see chapter 9) 

- identify themes and Booklet - the booklet contains some medicinal 
activities that are plant information that is relevant to 
relevant to the local conservation in local Albertan and regional 
and regional Canadian environments 
environment and 
their associated 
conservation issues 

- emphasize the role of Booklet and - the booklet provides information on the 
Botanic Gardens in Database roles of botanic gardens in environmental 
community as education and conservation, recreation and 
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providing a refuge research 
for plants - the database with its identification of 

medicinal plants provides examples of 
plants that are preserved in a botanic 
,garden collection 

- offer a variety of Database and - the broad nature of the information in 
informal education Booklet both the booklet and the database provide 
opportunities that many different opportunities for informal 
compliment the education that will compliment the mission 
Botanic Garden's of the Calgary Zoo 
mission 

- use holistic and Database and - refer to holistic section ( cell) in previous 
experientially based Booklet discussion of Chapter 3 guidelines 
techniques 

- aim to achieve Recommendations - the recommendations will address this 
-practical outcomes (see chapter 9) 

• The educational resource Database and - refer to mission statement section ( cell) 
materials should address the Booklet in previous discussion of Chapter 2 
fact that Botanic Garden's guidelines 
are institutions that harbour 
collections of living plants 
for the purposes of research, 
conservation, education, 
display, and recreation 

• The educational resource Booklet and - the booklet addresses the importance of 
materials should address the Recommendations networking with a discussion of the 
concept of networking on Botanic Garden Conservation International 
international, national and network 
community levels as this has - the recommendations will address this 
the potential to provide (see chapter 9) 
valuable information and 
resources that can be applied 
to the creation of 
environmental education 
programs. 

6.1.4 Guidelines Developed from a Review of the Nature of Medicinal Plant 
Conservation as an Educational Topic 

Based on a review of medicinal plants and medicinal plant conservation as topics 

in environmental education the following guidelines were considered in the development 

of the Medicinal Plant Educational Resource Materials: 
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Guidelines . Applications Explanation o(Application 

• The educational resource Booklet - within the booklet definitions and 
materials should address the explanations are provided for all major terms, 
defining and explanation of such as medicinal plant, herbal medicine, ex-
medicinal plants, herbal situ conservation, in-situ conservation, etc ... 
medicines and their 
conservation 

• The educational resource Booklet the booklet and the database address the 
materials should address the controversial nature of medicinal plants and 
controversial nature of their conservation through the provision of 
medicinal plants and medicinal credible information taken from reliable 
plant conservation sources and from different perspectives 
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CHAPTER SEVEN 
THE MEDICINAL PLANT DATABASE AND ITS DEVELOPMENT 

7.0 Chapter Purpose 

The purpose of this chapter is to explain the importance of the Medicinal Plant 

Database as an Educational Resource. In addition, the methods used in developing the 

Medicinal Plant Database will be discussed in some detail. 

7.1 The Importance of the Medicinal Plant Database as an Educational Resource 

The Medicinal Plant Database is particularly important as an educational resource 

as the database identifies medicinal plants that the Calgary Zoo's Botanical Garden 

houses. Through an identification and explanation of these medicinal plant resources the 

Calgary Zoo gains access to an educational resource that they already possess, but are 

presently unacquainted. These identified plant species, their smells, colors and overall 

presence provide affective education resources that have the potential to provide new 

interpretive and educational opportunities for the Zoo, particularly within the scope of 

medicinal plant conservation. In addition, by identifying these plant resources to the Zoo, 

horticultural and gardening opportunities emerge as well. 

7.2 Overview of the Development of the Medicinal Plant Database 

There were four stages in the development of the database: 

1) Literature Search and Medicinal Plant Identification - The .species of 
plants within the Calgary Zoo ' s Botanical Garden that have medicinal 
properties were determined. This required the development of criteria 
for which medicinal plant species could be identified and subsequently 
included in the database. The inclusion criteria revolved around the 
listing of plant species found in credible sources of herbal medicine 
literature. 
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2) Design Database - The type of database software that was most 
appropriate for creating the Medicinal Plant Database was determined. 
The types of field information relevant to medicinal plant conservation 
and human health were chosen. Finally, the database field information 
was organized. 

3) Research and Record Field Information - All of the field information 
necessary for each of the medicinal plant species included in the 
database was gathered. 

4) Calgary Zoo and MDP Supervisory Committee Review-A copy of the 
Medicinal Plant Database was provided to the MDP supervisory 
committee and members of the Calgary Zoo education and horticultural 
staff for review and comments. 

These four stages will be discussed separately in the following discussion. However, first 

a brief discussion of the Calgary Zoo Botanical Garden Database is necessary it served as 

the foundation for the creation of the Medicinal Plant Database. 

7 .3 Calgary Zoo Botanical Garden Database 

This Calgary Zoo database was created in 1993 by Alex Downey of Curatorial 

Systems of Vancouver British Columbia (Johns, 2002, pers. comm.). This database 

system is called dbase 4. Up until the year 2000, the Zoo's Horticulturist Olivia Johns 

updated the database regularly. However, Johns (2002, pers. comm.) explained that with 

the computer scares associated with the year 2000, this dbase 4 system was being phased 

out. 

As of September 19th
, 2002 the Calgary Zoo has installed a new plant records 

system called BG-Base TM that is used more widely both internationally and nationally 

than the previous dbase 4 system (Johns, 2002, pers. comm.; Synge & Heywood, 1991 ). 

In 1998, BG-Base™ had been installed into almost 100 institutions in some 16 different 

countries around the world (BG-Base™ News, 1998). The Zoo is currently in.the process 

of learning all of the functions associated with this new BG Base™ system. 
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Upon request, the Calgary Zoo provided a printout of a comprehensive list of all 

the plant species found within the Calgary Zoo Botanical Garden dbase 4 database in July 

of 2001, because the new BG Base™ database system was not implemented at this time. 

The Medicinal Plant Database in this project is based on the contents of this dbase 4 

database. According to Johns (2003, pers. comm.) the information in the Medicinal Plant 

Database will be entered into this new Calgary Zoo BG-Base TM database. 

The Calgary Zoo dbase 4 database contains a comprehensive list of all the plants 
" 

(797 genera including a total of 3224 taxa) that exist within the Zoo's Botanical Garden 

collection (Eadie and Johns, 2001, pers. comm.). This includes all plants in the Dorothy 

Harvie Garden, the Conservatory, in addition to all those plants found along the Zoo's 

pathways (Eadie, 2001, pers. comm.; Johns, 2001, pers. comm.). 

This Calgary Zoo plant database includes the following types of information: 

scientific name (genus and species), family, common name, nativity, habit (deciduous 

tree, epiphyte, succulent, herbaceous perennial, etc ... ), zoo location (ie. 8600(7) meaning 

there are 7 individual plants in bed 8600), and accessional information (ie. 99-2898 

meaning in 1999 a plant was added to the collection and it was the 2898th plant added to 

the collection) (Calgary Zoo and Botanical Garden Database, 2001 ). The plant species 

list provided in the printout from the zoo dbase 4 database served as the basis for further 

investigation into medicinal plants present in the Calgary Zoo's Botanical Garden 

collection. 
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7.4 Stage One: Literature Search and Medicinal Plant Identification 

7.4.1 Criteria for Choosing Literature Sources 

A set of criteria was developed for determining which plant species were to be 

considered medicinal and subsequently included in the Medicinal Plant Database. All 

other species not falling within the designated inclusion criteria were excluded and 

declared as non-medicinal species for the purpose of this research project. The inclusion 

criteria was based upon the appearance of the Calgary Zoo plant species in reliable 

sources of herbal medicine literature that were from both an international and North 

American context. 

The importance of creating a strictly defined set of parameters for the database 

became apparent in a preliminary search through literature on medicinal plants. Firstly, 

the vast amount of information surrounding herbal remedies was found to be variable 

with respect to reliability (McCutcheon, 2000). Secondly, there are few substantiated 

claims about the medicinal properties of many plants as there is a serious lack of 

scientific information surrounding the safety and efficacy of many medicinal plants 

(WHO, 1999). This lack of reliable information about the medicinal nature of many 

plants makes medicinal plants and their use controversial. Thirdly, the accuracy and 

reliability of information is considered important in effective environmental education 

programming (Newhouse, 1990; Gigliotti, 1990; Blakeley, 2001; Athman & Monroe, 

2001; Ham & Kelsey, 1998; Dunlop, 1992). Therefore, in order to try and avoid the 

controversial nature of medicinal plants and to maintain a high level of reliability with 

respect to the information presented in the Database, it was necessary that only credible 

literature sources were used in defining the medicinal plant inclusion criteria. ·credible 
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literature in this study meant sources, which supported their assumptions about the 

medicinal qualities of a particular species of plant on reliable methodologies, particularly 

those based in science. 

This led to the production of two essential requirements that needed to be met by 

all medicinal plant reference materials before they could be considered for use in creating 

the medicinal plant database: 

• First and foremost, each of the herbal reference materials had to support their 
claim of medicinal properties associated with any single plant species on both 
scientific study anti/or expert critical review of the plant species in question 

• Secondly, the scientific credibility and general reliability of any herbal reference 
material used had to be supported by outside sources 

Another consideration was made with respect to sources of medicinal plant 

information. This involved the geographical focus of credible literature with respect to 

medicinal plant species and the educational implications of this research project. Within 

contemporary environmental education literature the social context of the people being 

exposed to an educational program must be considered and integrated into the overall 

design of a program in order to enhance its overall effectiveness (Environment Canada, 

1998; Blakeley, 2002; Athman and Monro~, 2002; Monroe, 1999). Despite the North 

America context of the Calgary Zoo, the Zoo's Botanical Garden houses a wide range of 

plant species from an international context, making the geographical context of the 

reference materials used important. Therefore, there were two additional requirements 

that were included in choosing credible and appropriate medicinal plant reference 

sources. They were as follows: 

• Firstly, there had to be some representation of plants from an international 
perspective, as the plants presented in the Calgary Zoo Botanical Garden are 
international in nature. 
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• Secondly, a North American reference resource had to be represented in the 
medicinal plant reference material used, given the N .A. context of the Calgary 
Zoo and its educational programming. 

7.4.2 Chosen Medicinal Plant Literature Sources 

In keeping the above credibility and geographic requirements in mind, the 

following medicinal plant reference materials were chosen to identify medicinal plant 

species within the Calgary Zoo's plant collection: 

1) The Commission E Monographs (Germany) 

• Blumenthal, M., Goldberg, A. and Brinckman, J. (2000). Herbal 
· Medicine: Expanded Commission E Monographs. Austin: 

American Botanical Council. 

• Blumenthal, M., Busse, W., Goldberg, A., Gruenwald, J., Hall, T., 
Riggins, C. and Rister, R. ( 1998). The Complete German Commission E 
Monographs: Therapeutic Guide to Herbal Medicines. Austin: American 
Botanical Council. 

2) The World Health Organizations (WHO) Monographs (International) 

• World Health Organization ( 1999). World Health Organization 
Monographs on Selected Medicinal Plants. Vol. 1. Geneva: WHO. 

• WHO Monographs (Volume 2) taken from Herbal Medicine: Expanded 
Commission E Monographs (see citation above) 

3) The Physicians Desk Reference for Herbal Medicines (North America) 

• Fleming, T., et al. (2000). The Physicians Desk Reference for Herbal 
Medicines. Montvale: Medical Economics Company, Inc. 

4) The European Scientific Cooperative on Phytotherapy (ESCOP) (Europe) 

• ESCOP Monographs taken from Herbal Medicine: Expanded Commission E 
Monographs (see citation above) 

7.4.3 Inclusion Criteria/or Medicinal Plant Identification 

These sources of medicinal plant information served as the criteria to identify 

medicinal plants from non-medicinal plants in the Calgary Zoo's Botanical Garden 
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collection, thereby enabling the creation of a list of species that were to be included in the 

Medicinal Plant Database. 

a) Species 

In order for a plant species in the Calgary Zoo's Botanic Garden to be included in 

the Medicinal Plant Database the species had to be identified as having medicinal 

properties in one of the four chosen medicinal plant reference sources. After a thorough 

comparison between the species listed in the Calgary Zoo's Botanical Garden Database 

and the species listed in tne medicinal plant reference materials, it was determined that 

132 species can be classified as medicinal plants and therefore included in the Medicinal 

Plant Database. The medicinal plant species identified within the Calgary Zoo's 

Botanical Garden can be viewed in the hardcopy of the Medicinal Plant Database 

provided in the Appendix. 

b) Genera 

In the Medicinal Plant Database, if there was a particular species identified in any 

of the reference sources that belonged to a genus that was found within the Zoo gardens 

then it was included in the database even if that particular species does not exist in the 

Calgary Zoo's plant collection. These related medicinal plant species were put in the 

database field title "other related medicinal plant species" under the corresponding genus 

that is found within the Calgary Zoo Plant collection. 

These related species were included, as they provide a means for the Calgary Zoo 

to expand upon its present medicinal plant collection while maintaining its present 

collection and choice of genera. In addition, it will provide a means for the Calgary Zoo 

to augment the research provided in this MOP in a way that is relevant to the genera 
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already found within the zoo' s collection. Such inclusion of related species will also 

increase the education potential and the significance of medicinal plant education to a 

broader spectrum of species found within the zoo' s collection. 

In total the database contains 241 different genera. 112 of these genera are 

associated with 132 medicinal plant species that exist within the Calgary Zoo' s plant 

collection. The remaining 129 genera belong to the same genera as other medicinal plant 

species not found within the Calgary Zoo's Botanical Garden. The genera included in the 

database can be viewed in the hardcopy of the Medicinal Plant Database provided in the 

Appendix. 

7.4.4 Level of Testing and Effectiveness Associated with the Identified Medicinal 
Plants 

It is important to understand that all of the medicinal plant reference materials 

vary as to the degree of credibility associated with them. In addition, within these 

sources there is often a variable amount of scientific studies surrounding the medicinal 

properties and effectiveness of any one species. This variability was taken into 

consideration when presenting a medicinal plant species in the database. 

The level of scientific testing and demonstrated effectiveness associated with the 

claimed medicinal nature of a specific plant species was expressed in a field called the 

Level of Scientific Testing and Demonstrated Effectiveness. There were three separate 

levels created to represent the different measures of scientific testing and demonstrated 

effectiveness found in the chosen reference materials. 

In total of the 132 species in the Medicinal Plant Database there are 52 medicinal 

plant species identified as having a Level 1- Designation (highest level of credibility, 

scientific testing and demonstrated effectiveness), 16 were given a Level-2 Designation, 
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and 64 were given a Level 3 - Designation (lowest level of credibility, scientific testing 

and demonstrated effectiveness). These species and their associated levels of designation 

with respect to scientific credibility can be viewed in the hardcopy of the Medicinal Plant 

Database provided in the Appendix. The Levels of Scientific Testing and Demonstrated 

Effectiveness will be discussed in more detail throughout the discussion of each of the 

individual medicinal plant reference materials. 

7.4.5 Overview of Chosen Medicinal Plant Reference Materials 

The chosen sources of medicinal plant reference material are described in some 

detail below. There is some background information surrounding each of the reference 

materials and information from outside sources is provided for each reference resource. 

This overview of chosen reference materials provides insight into the credibility of these 

materials, which relates directly to the accuracy and authority of the information provided 

in the Medicinal Plant Database. In addition, this overview provides important 

background information pertinent to the overall content of the database. 

a) The German Commission E Monographs 

In Europe, scientific evaluation of herbal medicines by qualified practitioners has 

been occurring for decades (Rotblatt and Ziment, 2002). The Germans in particular have 

been leading the way with respect to scientific and clinical studies on western herbs for 

some time now. For instance, from 1980-1988 in Germany alone over 300 clinical trials 

were carried out with herbal medicines (Rotblatt and Ziment, 2002). Germany has 

provided the western world with 

"many if not most of the scientific and clinical studies on W estem herbs 
(and the) acceptance of herbal products (in Germany) occurs with the 
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favourable findings of the Commission E of the German 1:_legulatory 
Authority, the Federal Institute for Drugs and Medicinal Devices" 

(Rotblatt and Ziment, 2002 page 11) 

In 1978, the Federal Institute for Drugs and Medical Devices (comparable to the 

U.S. (FDA) Food and Drug Administration) established the Commission E, an expert 

committee on herbal medicines (Blumenthal, et al., 1998; Forget, 2000). This committee 

consists of 24 members nominated by associations of health professionals. These 

members include physicians, pharmacists, pharmacologists, toxicologists, bio-

statisticians, non-medical "practitioners and representatives of the pharmaceutical 

industry, which are all appointed to the committee for three-year terms. Approximately 

half of the members have practical expertise with respect to herbal medicine and half 

have theoretical expertise surrounding phytomedicines (Blumenthal, et al., 2000). This 

Committee was created to evaluate and review the safety and efficacy of herbal 

medicines. The committee examines information from various different sources such as 

historical information, clinical studies, pharmacological, toxicological, experimental and 

chemical studies, field studies, manufacturer records and patient case records along with 

medical association expertise (Blumenthal, et al., 1998). Through this process of 

evaluation and critical review based on criteria that is scientifically oriented, the 

committee comes to a conclusion about the nature of the safety and efficacy associated 

with a particular plant (Blumenthal, et al., 1998). 

The Commission E essentially designates whether a particular plant should be 

"approved" (positive monograph) for use or ·"unapproved" (negative monograph) for use 

(Blumenthal, et al., 1998). In order to make such a decision the Commission follows 

two separate doctrines for dealing with efficacy and safety. In terms of efficacy, the 
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Commission is guided by the notion of "reasonable certainty". For example, if the 

historical uses of a particular plant are reasonably supported by scientific data then this 

will favor a positive evaluation of the plant. In terms of safety the Commission is guided 

by the notion of "absolute proof'. For example, plants that are thought to even pose 

minor risks without exhibiting acceptable benefits are not even considered for approval. 

In order for a plant to be approved for use, there has to be "reasonable certainty" as to the 

efficacy and "absolute proof' of the safety of the plant (Blumenthal, et al., 1998). 

According to Blumenthal 0 ( 1998, page 34) "If there is "no plausible evidence of efficacy" 

available or (if) "safety concerns outweigh the potential benefits" of a plant then the plant 

is not approved for use and thereby given a negative monograph until more is information 

becomes available. If further scientific studies reveal that the benefits associated with use 

of the plant ultimately outweigh the safety concerns then the negative monograph 

associated with a plant can be changed to a positive one with the plant then becoming 

approved for use. 

Overall the Commission E monographs are highly recommended as reliable 

sources of safety and efficacy information surrounding medicinal plants. The 

monographs were identified by some outside sources as being one of the most important 

resources for expert consensus on medicinal plants (Fleming, et al., 2000; Forget, et al., 

2000). For instance, based on an examination of two drug information reference books 

used by medical professionals in the U.S. and Canada, the Physicians Desk Reference 

(PDR) for Herbal Medicines (Fleming, et al., 2000) and the Herbal Companion to the 

American Hospital Formulary Service Drug Information (AHFS DI)( Forget, et al. , 

2000), both state the significance of the Commission E Monographs. According to the 
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ARPS DI the Commission E Monographs represents the best possible source of. 

information surrounding medicinal plants for health-care professionals (Forget, et al., 

2000). In addition, both the PDR and AHFS DI suggested that the Commission E 

monographs represent the highest standard with respect to medicinal plant review and 

evaluation (Forget, et al., 2000; Fleming, et al., 2000). These monographs are said to 

provide a benchmark for the safety and efficacy of herbal medicines and the work 

conducted by the Commission E according the editors of the Herbal Companion to the 

AHFS DI "provides the closest available analog to FDA approved labeling" (Forget, et 

al., 2000 page v). 

The relatively long herbal medicine tradition in Germany in co-ordination with 

their scientific and critical approach to studying medicinal plants and the overall support 

from outside sources, makes the German Commission E a particularly reliable and 

extremely important source of information surrounding medicinal plants. The 

authoritative nature of the Commission E was recognized in the database. Any medicinal 

plant "approved" for use by the Commission E was given a Level 1 Designation (highest) 

with respect to the level of scientific testing and demonstrated effectiveness. Any 

medicinal plant "not approved" by the Commission E was given a Level 2 Designation 

(middle) with respect to the level of scientific testing and demonstrated effectiveness. 

This Level 2 Designation is due primarily to the high level of credibility associated with 

the Commission E overall and the understanding that "unapproved" plants (negative 

monographs) are plants with "no plausible evidence of efficacy" available at this time or 

where "safety concerns outweigh the potential benefits" of a plant (Blumenthal, et al. , 

1998). This suggests that either there is simply a lack of information at this point in time 
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or that there is a relatively high level of scientific testing associated with the plant and a 

recognized level of demonstrated effectiveness, however the plant has been deemed 

unsafe until further investigation. The distinction between these two is not made in the 

Commission E Monographs and therefore all such "unapproved" plants were given a 

Level 2 Designation in the Medicinal Plant database (Blumenthal, et al., 1998). 

b) The World Health Organization Monographs 

The World Health Organization (WHO) and the monographs created by this 

organization were considered important. These monographs were considered as a highly 

credible source of information according to the Commission E (Blumenthal, et al., 2000). 

In addition, these monographs provided a more international perspective on medicinal 

plants. In 1978, the WHO began to study medicinal plants for effectiveness. Of the 

20,000 identified initially, only about 200 were studied further. The purpose of this 

identification and study process was to gain an understanding of what plant species 

should be a priority with respect to preservation (Principe, 1991 ). In 1986, at the fourth 

International Conference of Drug Regulatory Authorities (ICDRA) held in Tokyo, the 

WHO was asked to continue its examination of medicinal plants and create a list of the 

most widely used ones and design a set of international specifications for these plants 

(WHO, 1999). Therefore, in time for the 6th ICDRA held in Ottawa in 1991, the WHO 

created guidelines for the assessment of herbal medicines. The WHO recognized the 

need for providing safe and effective herbal medicines to its member states, as these 

associated member states wanted to use safe and effective herbal medicines in their 

national health-care systems. WHO began working on creating volumes of selected 
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medicinal plant monographs. One volume has been completed with a second in progress 

(WHO, 1999). 

In 1994 an advisory group chose the herbal medicines to be included in the 

monographs. The criteria used by the WHO ( 1999) in choosing herbal medicines were as 

follows: 

1) The plants had to be important and widely used in all of the WHO regions 
2) Each plant had to have a sufficient amount of scientific information that could 

be used to support the safety and effective use of the herb 

Distinctions are made between the sources of information used to create the monographs. 

These sources described by Blumenthal et al. (2002) are associated with three levels of 

medicinal use: 

1) those supported by clinical data 
2) those described in pharmacopeias and traditional systems of medicine 
3) those described in folk medicine 

Overall, the monographs contain information derived from a review of scientific 

literature dated between 1975-1995. 

The draft copies of the monograph were created by the WHO Collaborating 

Center for Traditional Medicine at the University of Illinois in Chicago. This draft was 

given to approximately 100 experts in over 40 countries, all of whom commented on the 

draft version. The experts included members of WHO's Expert Advisory Panels, whose 

backgrounds included Traditional Medicine, International Pharmacopoeia and 

Pharmaceutical Preparations, Drug Evaluation and National Drug Policies. Additionally, 

individuals from drug regulatory authorities of some 16 countries participated (WHO, 

1999). 
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In Germany, the WHO held a Consultation on Selected Medicinal Plants in 1996. 

Sixteen experts and representatives from drug authorities discussed the nature of the 31 

draft monographs. A total of 28 monographs were finally approved and revised at the 8th 

ICDRA (WHO, 1999). The first volume, which included these 28 monographs was 

referred to for the purposes of creating the Medicinal Plant Database. 

There is a large amount of overlap between medicinal plants identified and 

approved in the Commission E Monographs and the WHO Monographs as identified by 

the Commision E (Blumenthal, et al., 2000). Such an overlap, as suggested by the 

Commission E, is important as it substantiates the credibility of both organizations and 

their associated monographs (Blumenthal, et al., 2000). 

The WHO Monographs were identified as equal to the Commission E 

Monographs with respect Level of Scientific Testing and Demonstrated Effectiveness. A 

Level 1 Designation was given to a species if it exhibited medicinal uses supported by 

clinical data according to information obtained in Volume 1 of WHO Monographs 

(1999). A Level 2 Designation was given to a species if it exhibited medicinal uses 

supported by information related to pharmacopoeias and/or traditional systems of 

medicine. These two scenarios were the only two that appeared within the Medicinal 

Plant Database. In the event that a plant was given a Level 2 Designation according to 

information in the WHO Monographs and a Level 1 Designation according to the 

Commission E Monographs, the Commission E information. was considered more 

important than the WHO Monographs due to its overwhelmingly recognized reputation. 

This only occurred in the case of one medicinal plant species in the database, which was 

that of Aloe barbadensis. 
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With respect to Volume 2 of the WHO Monographs, it was unavailable at the 

time of creating the Medicinal Plant Database. However, a list of species to be found in 

this second volume was presented in Blumenthal, et al. (2000) and was recognized in the 

database. However, any level of designation with respect to scientific testing and 

demonstrated effectiveness was deemed as not appropriate due to the secondary nature of 

the literature associated with this Volume 2 WHO Monograph list. 

c) The European Scientific Cooperative on Phytotherapy Monographs 

The European Scientific Cooperative on Phytotherapy (ESCOP) was formed in 

1989. Originally it consisted of 15 national phytotherapy associations mostly from 

Western Europe, however the membership has since grown (Complimentary Health 

Studies, 1996; Blumenthal, et al., 1998). In general the organization's goals surround the 

advancement of phytomedicines with respect to scientific status and the harmonization of 

their regulatory status within the European Union (Complimentary Health Studies, 1996; 

Blumenthal, et al., 2000). 

Within the organization there is a collaboration of scientists, medical 

practitioners, and pharmacists, which have expertise in various d\ff erent aspects of herbal 

medicine. ESCOP has published 50 monographs on medicinal plants. However, these 

monographs focus primarily on plants used in Western Europe (Complimentary Health 

Studies, 1996). It is interesting that there is a large amount of overlap between the 

ESCOP monographs and the Commission E Monographs as is the case with the WHO 

monographs. This overlap between independent entities, as suggested by the 

Commission E, helps in validating the work associated with all of these organizatio1?5 

(Blumenthal, et al., 2000). 
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It is important to.explain the role of the ESCOP Monographs in terms of the 

Medicinal Plant Database. Only the names of the medicinal plant species listed in the 50 

ESCOP Monographs were available. This list was provided in the Commission E 

reference material that was used (Blumenthal, et al., 2000). The list was referred to in 

order to support information obtained from the other sources used in creating the 

database. This was the extent of the recognition given to the ESCOP Monographs and of 

any investigation into them due to the unavailability of this document during the study. 

The importance of the ESCOP Monographs was therefore recognized, however any level 

of designation with respect to scientific testing and demonstrated effectiveness was 

deemed as not appropriate due to the secondary nature of the ESCOP Monograph 

literature available. 

d) The Physicians Desk Reference for Herbal Medicines 

The 2000 Physicians Desk Reference (PDR) for Herbal Remedies was considered 

important because it serves as a popular source of medicinal plant inf onnation that is 

designed for use by North American physicians. Other volumes of the Physicians Desk 

Reference include information on pharmaceutical drugs. Through a web search of book 

reviews associated with many different drug reference sources, the PDR for Herbal 

Medicines designed for physicians is used by physicians throughout North America and 

appeared to have an average rating associated with it (www.wkonline.com; 

www.herbalgram.org). In addition to the important N.A. perspective associated with the 

PDR, the creators of this book recognized the importance of the Commission E 

Monographs and included those approved species identified by the Commission E in their 

list of medicinal plants as well (Fleming, et al., 2000). 
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The book expands upon the Commission E monographs to include plants that 

were considered by traditional medical practitioners to have medicinal properties. Some 

of these added plant species unfortunately lacked scientific studies and clinical trials. 

However, each individual species went through a review process whereby many experts 

-were consulted with respect to determining if a species should be included in the book 

(Fleming, et al., 2000). Such a critical review may be similar to that used in forming the 

Commission E Monographs, however the approach does not have the same highly 

regarded reputation or high level of credibility associated with it. This addition of extra 

plants makes this source somewhat questionable. However, it is representative of the 

Canadian and American situation in some respects, as both Canada and the U.S. are 

behind Europe and Germany particularly with respect to medicinal plant approval 

processes (Blumenthal, et al., 1998). 

The PDR's reputation is rooted in its ability to provide information about 

pharmaceutical drugs, not specifically herbal medicines. Therefore, due to the PDR's 

ability to provide a North American perspective, but lack of reputation surrounding 

herbal medicines, any plant species identified only within the PDR for Herbal Medicines, 

was given a Level 3 Designation with respect to scientific testing and demonstrated 

effectiveness. This is the lowest rating given to any medicinal plant species found within 

the Medicinal Plant Database. 

7.5 Stage Two: Designing the Medicinal Plant Database 

Various aspects are important in dictating the appropriate design and content of 

the Medicinal Plant Database. These are the following: 
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1) the purpose of the database is to create an educational resource of information 
from which educational programs can be built surrounding medicinal plants 

2) access to the standard database software, particularly when taldng into 
consideration both financial and technical considerations (Synge & Heywood, 
1991) 

3) literature surrounding the creation, structure and design of database (Synge & 
Heywood, 1991; Evans, 1996) 

4) availability of medicinal plant information from the Calgary Zoo and other 
sources 

The software program Microsoft Access was chosen because the program is affordable 

and relatively easy to use. 

7.5.1 Choosing Data Fields 

Certain categories of information were also considered essential and were noted 

by Synge and Heywood (1991). For instance, taxonomic information is considered the 

most basic information to be included. As well, habitat distribution information was 

considered important particularly in a database emphasizing conservation (Synge and 

Heywood, 1991). 

The information to be included in the database was grouped according to five 

broad categories (see below). These broad areas of knowledge were translated into . 

smaller related categories, which then served as coinciding fields of information in the 

Medicinal Plant Database. 

I) Plant identification which was translated into the following categories.: 
a) Family • according to botanical nomenclature identified in the 

original Calgary Zoo Botanical Garden Plant Database 
b) Genus • according to botanical nomenclature identified in the 

original Calgary Zoo Botanical Garden Plant Database 
c) Species • according to the botanical nomenclature identified in 

the original Calgary Zoo Botanical Garden Plant Database 
d) Other Names • (common names) according to the selected 

reference materials used to create the database 
e) Habit • according to the habit identified in the original Calgary . 

Zoo Botanical Garden Database · 
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2) Medicinal properties of a plant which were translated into the following 
categories: 

f) Medicinal Part of the Plant • according to those parts described · 
within the selected reference materials used to create the database 

g) Pharmacologic Effects and Uses • according to those effects and 
uses described within the selected references used to create the 
database 

h) Level of Scientific Testing and Demonstrated Effectiveness • 
according to the level of scientific credibility associated with the 
selected reference material used and the nature of the information 
pertaining to the medicinal plant species in question 

3) Distribution and production aspects associated with a particular species which 
were translated into the following categories: 

i) Habitat/Distribution • according to information gathered in the 
selected reference materials 

j) Modes of Production • according to information gathered in the 
selected reference materials 

Note: Information in these two fields of information were sometimes unavailable in the selected 
reference materials used, and therefore of all the fields of information in the database these two do 
not always contain information for every single medicinal plant species included in the database 

4) Conservation related information which was translated into the following 
categories: 

k) Convention on International Trade of Endangered Species 
(CITES) Designation • based on whether or not the plant is 
listed under CITES 

I) World Conservation Union (IUCN) Red List of Threatened Plants 
• based on whether or not the plant is listed in IUCN's Red List 

Note: in total only 4 species in the database were listed under CITES and only 15 species were on 
the IUCN Red List of Threatened Plants 

5) Additional information that was considered relevant, which was translated 
into the following categories: 

m) Other Related Medicinal Plant Species • includes medicinal plant 
species that are part of the same genera as non-medicinal plant 
species found in the Calgary Zoo Botanical Gardens 

n) Location in the Calgary Zoo • based on bed location numbers in the 
Calgary Zoo's Botanical Garden Database 

In total there are 14 different categories of information included under each medicinal 

plant species within the medicinal plant database. 
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7.5.2 Organizing the Database According to Genera 

With the contents of the database determined, it became necessary to arrange the 

individual species in relation to one another. Through an examination of literature, an 

alphabetical listing of the medicinal plant species was chosen for its simplicity and ease 

with respect to quick referencing (Evans, 1996; Synge and Heywood, 1991). The plants 

within the database were listed alphabetically according to their respective genera. In 

terms of categorical (field) organization within a species, the plant identification 

information came first as literature suggested that this is standard (with the family being 

first, then genus, then species and then common name) (Synge and Heywood, 1992). The 

rest of the fields were organized in a logical order, according to the broad areas of 

information that served as the starting point for determining appropriate fields of data. 

7 .6 Stage Three: Research and Record Field Information in the Database 

7.6.1 Selective Literature Search Based on Chosen Medicinal Plant Literature 

Once a plant was identified as being medicinal and therefore included in the 

Medicinal Plant Database, field categories were researched using the selected medicinal 

plant reference materials that served as the basis for the inclusion criteria. This selective . 

literature search was conducted for each individual medicinal plant species that was to be 

included in the medicinal plant database. 

The reason for focusing upon only those few key resources was due to the high 

level of credibility associated with information taken from these reference materials. 

Information taken from any other source, particularly surrounding pharmacologic effects 

and uses, would undermine the purpose behind applying a relatively strict inclusion 
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criterion involving only scientifically credible sources. Therefore, this selective literature 

search enables the medicinal plant database to maintain as high a level of scientific 

credibility as possible, given the nature of the resources used in defining the medicinal 

plant inclusion criteria. 

The literature search was conducted using resource material found in both the 

Univeristy of Calgary McK.immie and Health Sciences Libraries. Within the database 

itself symbols were used to represent citations and this was done for spatial 

considerations involved in creating the Medicinal Plant Database. 

7.7 Stage Four: Calgary Zoo and MDP Supervisory Committee Review 

A copy of the Medicinal Plant Database was submitted to Kevin Strange, 

Manager of the Calgary Zoo Education Department, Olivia Johns, Calgary Zoo 

Horticulturalist and my project supervisory committee, consisting of Dr. Rich Revel, a 

professor in the Faculty of Environmental design and Dr. Bonnie Shapiro, a professor in 

Environmental Education. These individuals reviewed the content and design of the 

database and provided suggestions for improving the database. Changes were made to 

the database based on these individual comments. 

7 .8 Limitations Associated with the Medicinal Plant Database 

There are two related limitations associated with this database. They are rooted in 

the nature of the initial database inclusion criteria. The limitations are as follows: 

• Being that scientific credibility served as the priority and basis for the database 
species inclusion criteria, there is a relatively high level of scientific credibility 
associated with the database. However, there is possibly a misrepresentation 
within the database surrounding other less studied, but culturally significant 
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medicinal plants around the world, particularly those native to the tropical 
regions. This is due to the reality that many plant species from tropical areas have 
simply not been scientifically examined. 

• A related limitation surrounds the contents of the Medicinal Plant Database, as 
they could suggest a lack of interest in medicinal plant species in areas such as the 
tropics. This suggestion posed by the nature of the database is unfortunately far 
from the reality, as there is an overwhelming interest and dependence on 
medicinal plants in many tropical regions of the world. 
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CHAPTER EIGHT 
THE MEDICINAL PLANT INFORMATION BOOKLET AND ITS 

DEVELOPMENT 
8.0 Chapter Purpose 

The purpose of this chapter is to explain the importance of the Medicinal Plant 

Information Booklet as an Educational Resource. In addition, the methods used to 

develop the Medicinal Plant Information Booklet will be discussed. 

8.1 The Importance of the Medicinal Plant Information Booklet as an Educational 
Resource 

The Medicinal Plant Information Booklet is important as a supplemental source of 

information alongside the Medicinal Plant Database. The Information Booklet acts as a 

source of background information surrounding medicinal plants, medicinal plant 

conservation. It also includes information pertaining to the Canadian context of 

medicinal plants and their use, along with information relevant to Southern Albertan 

medicinal plant use within local native aboriginal communities. The booklet will provide 

the education staff at the Calgary Zoo with a foundation of knowledge that can serve as a 

basis for the development of medicinal plant education programs. In the event that the 

Calgary Zoo decides to introduce medicinal plant conservation programs the booklet can 

also serve as a means for those involved in the programming such as docent volunteers, 

guides or other Zoo staff to gain a deeper understanding of medicinal plant conservation. 

8.2 Overview of the Development of the Medicinal Plant Information Booklet 

There were three stages in the development of the Information Booklet: 

1) Information Prioritization and Literature Search - Information to be 
included in the Medicinal Plant Information Booklet was determined 
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through a prioritization of information based on the review guidelines 
discussed in Chapters 2 through to Chapter 5. 

2) Design and Organization of the Booklet Contents - Priorities were 
determined that served as the basis for the design and organization of the 
Medicinal Plant Information Booklet 

3) Calgary Zoo and MDP Supervisory Committee Review - Provided a 
copy of the Medicinal Plant Information Booklet to Calgary Zoo 
education and horticultural staff and to the MDP supervisory committee 
for review and comments. 

These three tasks will be discussed separately in the following discussion. 

8.3 Stage One: Information Prioritization and Literature Search 

8.3.1 Information Prioritization 

The prioritizing of information to be included in the Medicinal Plant Information 

Booklet was based on a combination of: 

• the findings of the medicinal plant, herbal medicine and medicinal 
plant conservation literature review 

• the need to address the guidelines derived from the reviews 
summarized in Chapter 6 

8.3.2 Literature Search 

A literature search was conducted surrounding information pertaining to 

medicinal plants, herbal medicines and medicinal plant conservation that addressed the 

review guidelines (summarized in Chapter Six). The information gathered to create the 

booklet came from books, textbooks, journal and magazine articles found within both the 

University of Calgary McKimmie and Health Sciences Libraries. Some information was 

gathered from Internet sources in the form of on-line articles and information provided 

from both government and non-governmental organizations. 
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8.4 Stage Two: Design and Organization of the Booklet Contents 

The booklet was designed for use by the Calgary Zoo Education Department, 

which includes interpretive and outreach staff and docent volunteers. According to Trish 

Lund (2002, Pers. Comm.), the Outreach Coordinator, most of the information 

disseminated to zoo visitors is through verbal communication with zoo staff members and 

docent volunteers. It is likely then that the information in the booklet will serve as 

reference material that will be subjected to the interpretation of the zoo educators before 

being disseminated to the visiting public. Major priorities identified for the design of the 

booklet that allow for ease of use are as follows: 

1) The language used in the booklet needs to allow for the information to be 
easily understood thus minimizing problems of misinterpretation. 

2) All key terminology needs to be defined. 
3) Additionally, if further clarification is needed with respect to information 

provided in the booklet, it should be easy for zoo staff to access the original 
source of that particular information. Citations should be provided in the 
booklet's text along with a bibliography section providing the complete 
citation information. 

4) Finding information should be relatively easy with a list of contents being 
provided in the beginning. 

5) The contents of the booklet should be separated into easily identifiable 
sections of related information and these sections should be organized in such 
a way as to give the booklet a sense of logical order and flow. 

8.5 Stage Three: Calgary Zoo and MDP Supervisory Committee Review 

A copy of the Medicinal Plant Information Booklet was submitted to Kevin 

Strange, Manager of the Calgary Zoo Education Department, Olivia Johns, Calgary Zoo 

Horticulturalist and my project supervisory committee, consisting of Dr. Rich Revel, a 

professor in the Faculty of Environmental Design and Dr. Bonnie Shapiro, a professor in 

Environmental Education. These individuals reviewed the content and design of the 
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booklet and provided suggestions for its improvement. Changes were made to the 

database based on these individual comments. 

8.6 Limitations Associated With the Content and Design of the Information Booklet 

There is an inherent limitation associated with the subjective choices made in 

creating the inf onnation booklet. 

• The booklet is a generalized overview of medicinal plants and medicinal plant 
conservation information that is relevant to the development of effective 
environmental education programs at the Calgary Zoo. The researcher acted as a 
subjective filter of information and was responsible for deciding what information 
was pertinent and relevant. Therefore, the contents and structure of this booklet 
are an interpretation of the researchers understanding of the literature. 

Note: The Information Booklet being presented next leads to a discontinuity in page 
numbers as the intention is for the removal of the Booklet from the MDP document. The 
MDP and its associated page numbers continue with the Application Recommendations 
in Chapter 9. 
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INTRODUCING THE MEDICINAL PLANT INFORMATION 
BOOKLET 

This booklet includes a vast array of information related to medicinal plants and their 
conservation. The information in this booklet is supplementary to the information 
found in the Medicinal Plant Database. This Database includes information specific to 
medicinal plant species found in the Calgary Zoo's Botanic Garden, while the Booklet 
includes general information about medicinal plants and their conservation such as 

• the history of medicinal plant use, 
• the use of medicinal plants today in alternative and conventional 

medicines, 
• medicinal plants as a component of biodiversity and how the loss of 

such biodiversity relates to human health, 
• major threats to medicinal plants such as that overexploitation and 

habitat destruction, and loss of traditional knowledge 
• medicinal plant conservation in-situ and ex-situ, with a specific focus on 

botanic gardens as a means for preserving such species 
• the regulation of medicinal plant products in Canada 
• medicinal plants and their use within the context of Canada and more 

specifically Alberta and local native aboriginal communities 
• the field of Zoopharmacognosy given the Zoo context of the garden 
• individual conservation efforts 
• organizations working to preserve medicinal plants in North America 
• lists of books, and other resources available to the Calgary Zoo for 

furthering medicinal plant related educational endeavours 

The Medicinal Plant Information Booklet and the Medicinal Plant Database were 
developed for use by Calgary Zoo education and horticultural staff and volunteers who 
wish -to work towards developing medicinal plant education and interpretive programs. 
The Information Booklet's intended use is to serve as a: 
1) Supplementary Source of Generalized Information - that will compliment the 

more specific information in the Medicinal Plant Database. 
2) Foundation for Education and Interpretation Research and Programming - as 

the information in the booklet in coordination with the information in the Database 
has the potential to serve as a foundation of knowledge from which to develop 
medicinal plant educational and interpretive programs at the Calgary Zoo. In 
addition, the information in the Booklet can be used to increase the Zoo's staff and 
docent volunteers understanding of medicinal plant conservation. Knowledgeable 
staff and volunteers are an important asset in the development and implementation of 
a medicinal plant conservation program at the Calgary Zoo. 

3) Source of Inspiration and Ideas for Educational Programming - as in 
coordination with the Medicinal Plant Database, the information presented in the 
Booklet is intended to encourage and promote the development of ideas for 
educational programs that will involve a focus on medicinal plants and their 
conservation. 
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Note: any medicinal plant species in the Booklet with the symbol"*" behind his a 
species that appears in the Medicinal Plant Database 

I - MEDICINAL PLANTS 

Defined 
A few definitions for the term medicinal plant are as follows: 

Farnsworth and Soejarto, who in 1991 were a part of a collaborative research program in 
pharmaceutical sciences in the U.S.A. stated that a medicinal plant 

"includes all higher plants that have been alleged to have 
medicinal proRerties, i.e. effects that relate to health, or 
which have been proven to be useful as drugs by W estem 
standards, or which contain constituents that are used as 
drugs" (Taken from Farnsworth and Soejarto, 1991, page 26). 

According to the World Bank, medicinal plants: 

"commonly used in treating and preventing specific 
ailments and diseases, and that are generally considered 
to play a beneficial role in health care" 
(Taken from Srivastava, Lambert & Vietmeyer, 1996, 
page 1). 

Plants and their Medicinal Compounds 
Plants are an important source of many different chemical compounds, some of 

which act as the critical active ingredients in medicines that can be used to treat many 
different human diseases (Willard, 1993; Evans, 1996). Many plants, particularly seed 
bearing varieties, contain complex secondary compounds ( ex. alkaloids, tannins and 
glycosides) also referred to as secondary metabolites (Evans, 1996; Bold, et al., 1987). 
These secondary metabolites are thought to play an important role in plant defense 
mechanisms (Bird, 1991; Principe, 1991 ). They are sometimes responsible for 
characteristic colours or odours that are thought to aid plants in fighting off insect attacks 
and disease and/or to help them to attract pollinators (Evans, 1996; Bird, 1991 ). They are 
the chemical constituents of the plant that are usually identified as having medicinal uses 
for humans and other animals (Willard, 1993; Evans, 1996; Bird, 1991). 

Present Situation 
According to the World Health Organization (WHO) (1999), of the plant species 

that are used for medicinal purposes around the world, few have been screened or 
evaluated for medicinal ingredients. Of those, even less have been studied for safety and 
efficacy (WHO, 1999). In most countries the regulations and controls surrounding the 
medicinal plant market, are minimal and generally insufficient (WHO, 1999) .. The lack 
of scientific information and the lack of appropriate regulations and controls on medicinal 
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plants, serve as the two key issues currently addressed in many developed and developing 
countries (WHO, 1999). There is a global need for reliable information to become 
available to health-care professionals and consumers (WHO, 1999). 

II - MEDICINAL PLANT USE IN THE PAST 

The Ancient World 
It is thought that Neanderthals were using medicinal plants some 60,000 years 

ago. At an important Neanderthal gravesite in Iraq, pollen grains from eight different 
flowering plant species were found and of those, seven exhibited medicinal properties 
that are used by people in the region today (Griggs, 1981 ). Throughout time people such 
as shamans (medicine men and women) were gaining an understanding of the medicinal 
benefits that plants can pr~>Vide through processes of trial and error (Harris, 1972; Lehner 
and Lehner, 1973; Small and Catling, 1999). The work of archaeologists has provided 
much evidence supporting the use of medicinal plants by many ancient civiliz.ations from 
Mesopotamia and Egypt to India and China (Wicke, 1995; Le Strange, 1977; Hamarneh, 
1973; Manniche, 1993; Molony, 1998; Lipp, 1996; Warrier and Gunawant, 1997). 

Mesopotamia 
An examination of past Mesopotamian cultures such as the Assyrians, Sumerians 

and Babylonians have given us some insight into ancient Near Eastern medical practices. 
These people are thought to have believed that supernatural forces were the cause of 
disease (Sumner, 2000). There is unfortunately little that remains of Mesopotamian 
civilizations besides a few monuments and clay tablets however a significant amount of 
information has been acquired (Kremers and Urdang, 1946; Hamameh, 1973). In 
Mesopotamia medical activities that involved the use of many substances including 
plants were present as early as 3,000 B.C. Two Sumerian tablets from 2100 B.C. are 
some of the oldest medical documents known to history (Le Strange, 1977; Hamarneh, 
1973). These ancient clay tablets along with other more recent ones, exhibit lists of drugs, 
many of which are botanical in origin. These lists provide information surrounding the 
part of the plant used and its associated pharmacological action. Methods and techniques 
for preserving the drugs, disease and organ descriptions with diagnosis and prognosis 
along with descriptions associated with mixing and preparing treatments are inscribed on 
the tablets (Hamameh, 1973; Kremers and Urdang, 1946). Treatments involved many 
medicinal plants that have been passed on through the millennia to the present-day 
(Hamameh, 1973). 

Egypt 
The Egyptians being geographically close to Mesopotamia exhibit similar 

characteristics in their medical practices that reflect the influence these two civilizations 
had upon one another. Writings of past historians provide much knowledge related to 
Egyptian medicine. For example, the Egyptian Menthos, the Greek Herodotus and the 
Roman Pliny are just a few of the important ancient informants (Hamarneh, 19.73; 
Kremers and Urdang, 1946; Manniche, 1993). Unlike Mesopotamia, there is wealth of 
information surrounding Egyptian life due to the overwhelming abundance of preserved 
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items, from mummies to pyramids. Inscriptions on monuments, buildings, and papyri 
(historical documents written in hieroglyphs on papyrus) play a particularly important 
role. They often contain information pertaining to Egyptian medicine and therefore 
contribute to our understanding of the history of herb use in this famous past civilization 
(Hamarneh, 1973). 

There are several papyri that have been found which focus on Egyptian medical 
practices. The Papyri Antiquarium dates to 3000 B.C. and contains information about 
herbal treatments and certain conditions (Low Dog, 1999). It is suggested that of the 
papyri, the Papyrus Ebers, written in about 1500 B.C. is the most important. It contains 
the largest number of prescriptions and drugs, some of which are botanical in nature 
(Hamarneh, 1973; Kremers and Urdang, 1946; Mann, 2000). It is a compilation of around 
811 prescriptions and 700 drugs from vegetable, mineral or animal sources, all of which 
seem to have been compiled from various sources that are hundreds of years older than 
the document itself (Hamarneh, 1973). In the Papyrus Ebers there are descriptions of 
treatments, medical recipes, recommendations for drugs, instructions and techniques 
surrounding the mixing of drugs ( compounding), phannacological actions and religious 
and magical approaches to healing. Also described are diseases, ways of diagnosing a 
person's illness, along with the drug type, dose recommended and proper administration 
(Kremers and Urdang, 1946). 

The depth of knowledge found in the writings of the Papyrus Ebers reflects the 
high degree of technical skill that is characteristic of Egyptian medical practices. This 
Egyptian medical empiricism played an influential role in Greek and Roman civilizations 
(Kremers and Urdang, 1946; Hamarneh, 1973). 

China 
It is suggested that Chinese herbal medicine began with holy men isolated in the 

mountains. These men began experimenting with wild plants in search of a substance 
that would create eternal life. Through this search these monks discovered the healing 
and preventative powers of plants. Their knowledge was eventually passed on to locals 
including village medicine men. Through the transfer of such herbal knowledge between 
neighbouring groups, this medicinal information eventually spread throughout China 
(Molony, 1998). 

Archaeologists have uncovered bones and shells from as far back as 1500 B.C., 
which exhibit etchings that refer to herbs and disease. Written documents associated with 
Chinese herbal medicine began to appear around 200 B.C. The emperors Sheng Nung 
and Huang Ti are two figures that are most often associated with Chinese herbal medicine 
(Molony, 1998; Le Strange, 1977; Balick and Cox, 1996). 

Sheng Nung, whose reign began around 2800 B.C., is considered China's patron 
saint of herbology and the Chinese consider him the father of agriculture. He is also 
viewed as the person who created the yin-yang principle that is still today deeply 
imbedded in Chinese culture (Molony, 1998; Wicke, 1995; Griggs, 1981 ). In China he is 
known as the first person to examine the healing powers of plants and then systematically 
record these powers. It is said that the results of his experiments and work surrounding 
herbs are the basis for the book called the Herbal Classic of the Divine Plowman, also 
known as Sheng Nung' s Herbal or Pen Tsao (Molony, 1998; Low Dog, 1999): It is 
interesting that this book written by an anonymous Chinese historian had its first 
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appearance approximately 100 B.C. It is likely that information surrounding Sheng 
Nun.g's work with herbs was passed down from generation to generation by word of 
mouth for more than 20 some centuries (Molony, 1998). Within this work over 250 
plants are described by their taste, functions and health related properties. As well, over 
150 diseases are mentioned that are treatable by herbal remedies. Methods and 
techniques of creating herbal formulas are described and most of these techniques are still 
the basis of Chinese herbal medicine today (Molony, 1998). 

The second important emperor named Huang Ti, who is also known as the Yellow 
Emperor began his reign in 2687 B.C (Molony, 1998; Wicke, 1995). This is an 
individual that is said to be responsible for the invention of vehicles with wheels, ships, 
money and even musical notation. He is also credited with creating the first formal royal 
court that included not only cabinet members but physicians as well and is thought to 
have changed the way in which herbal medicine was viewed (Molony, 1998). His work 
which involved the help of his court physician Qi Bo, is found in the book called The 
Yell ow Emperor's Classic of Internal Medicine. Even today practitioners of Chinese 
medicine consult this book (Molony, 1998; Wicke, 1995). Its contents include lists of 
herbs that are specific to treating certain illnesses and these illnesses diagnosed using a 
systematic framework designed by Huang Ti and Qi Bo. The book also speaks of the 
importance of diet along with herbs and acupuncture. This document was not actually 
written until 2000 years had passed, just as in the case of Sheng Nung's Herbal (Molony, 
1998). 

Other additions to these two important emperor's work occurred in the Shang and 
Zhou Dynasties, which covered a period of about a thousand years between about 1600 
B.C. and 500 B.C. During this time period, Emperor Shen Tong Wong invented herbal 
decoction techniques. While in the Zhou dynasty, a court physician by the name of Zhou 
Li introduced and wrote about the five tastes of herbs: sour, sweet, bitter, salty and bland 
(Molony, 1998; Lipp, 1996). Taste is a characteristic that helps in determining which 
herbs are best applied to a particular illness. Today Chinese herbs are still classified 
according to these five tastes (Molony, 1998; Wicke, 1995; Lipp, 1996). 

India 
The Indian Ayurvedic medicine exhibits some similarities with traditional 

Chinese medicine, which may be attributed to the geographical proximity of these two 
countries. Both of these ancient medical traditions have a holistic approach to health 
(Wicke, 1995; Lipp, 1996). Ayurvedic medicine is a traditional Indian medical practice 
that has its origins in Hindu mythology and the Vedas. The Vedas are four divine Hindu 
books of knowledge that were produced by the creator of the universe, Brahma (Warrier 
and Gunawant, 1997; Lipp, 1996). The Rig Veda is the oldest text and contains over 
1000 hymns. The Yajur Veda and Sama Veda, which date back to 3000 B.C., serve as 
the basis for Indian religion and philosophy. The fourth Veda, the Atharva Veda, which 
dates to 1200 B.C, is the primary source of Ayurvedic medicine (Warrier and Gunawant, 
1997). 

Later in the period between 600 BC and 1000 A.D. the Brihattraye classical texts 
were written through the efforts of three authors, Charaka, Sushruta, and V aghbhatta 
(Warrier and Gunawant, 1997; Le Strange, 1977; Mann, 2000). These texts added to the 
knowledge of the original Atharva Veda. Many years later, through the work of others, 
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an enormous pharmacopoeia was created. This Ayurvedic medical tradition in India 
continued to grow, leading to an incorporation and development of science. It is 
interesting to note that scientific study in the 20th Century has revealed the strengths of 
some of the Ayurvedic medicines (W arrier and Gunawant, 1997). 

Greeks and Romans 
Current western medical practices in many ways are rooted in past Greek 

civilizations (Hamarneh, 1973). The Greeks were influenced by the Egyptians' approach 
to medicine (Hamameh, 1973). Hippocrates wrote the Hippocratic Corpus, which 
included over 200 botanicals and was created sometime between the 5th and 3rd Century 
B.C. It remained relevant to medical practices of following civilizations for the some 
2000 years (Mann, 2000; Hamarneh, 1973). The Romans, upon their victory over the 
Greeks, were the first to adopt Greek knowledge and understanding of plants and their 
important role in medicine (Wicke, 1995). Romans such as Dioscorides (who was 
responsible for writing Materia Medica around 75 A.D.) and later Galen (138-201 A.D.), 
were greatly influenced by work credited to Hippocrates (Hamarneh, 1973). Overall this 
was an important and influential time period. The Graeco-Roman approach to medicine 
and in particular herbal medicine, serves as the basis for much of present U.S., Canadian 
and European herbal medicine practices (Rotblatt and Ziment, 2002). However, there 
was a period of time in the past where much of this influential knowledge was nearly lost. 

Europe and the Arabic Culture 
This period of loss occurred during the Dark Ages. It began with the barbarian 

invasions of the 4th and 5th Century and the consequential fall of the Roman Empire. The 
deterioration of European medicine continued for almost 1000 years until the 
Renaissance Period began around 1300 A.D. (Wicke, 1995). After the fall of Rome, the 
Christian Church began to gain power and control in Europe. With this growth in 
Christianity, there was a shift from previous Graeco-Roman medical pursuits and 
research, towards a form of institutionalized shamanism where prayer, saints, exorcisms 
and miracles played a larger role than simples ( the primary components from which more 
complex compound treatments are created), compounds, environment and diet (Wicke, 
1995; Anderson, 1977). Early European Christian fanatics affiliated with the Church, 
were responsible for destroying one of the largest collections of old medical documents 
and writings that were in the library known as the Alexandrian Serapeion (Kremers and 
Urdang, 1946). The destruction of documents associated with what was considered 
pagan art and science, reflects an early Christian mentality. Herbalists during this time, 
many of which were women, kept herbal medicine alive in their attempts to treat the sick. 
However, these women were often labelled witches (herbista being the old term) and 
burned at the stake for dealing directly with science and earthly life (Wicke, 1995; Jonas 
and Levin, 1999). 

Despite the radical shift during this time period, an individual by the name of 
Marcus Aurelius Cassiodorus (490-585 A.D.), was able to create ways to rescue this past 
knowledge (Kremers and Urdang, 1946). Cassiodorus was chancellor for the Ostrogothic 
King Theodoric, who contributed to the invasion of the Roman Empire. The chancellor, 
educated in Byzantium, viewed past Graeco-Roman knowledge as valuable despite its 
low level of appreciation at the time. With this belief he created a rule, which dictated 

6 



that monks (who also acted as physicians during this Christian period) were to consult 
past works by Dioscorides, Hippocrates and Galen. This important push to keep old 
manuscripts alive makes Cassiodorus responsible for the appearance of monastic 
medicine during the Middle Ages. The existence of monastic medicine led to the 
maintenance of an independent and comparatively small medical world during these dark 
times (Kremers and U rdang, 1946). 

Within the ih and 8th Centuries, the Arabs conquered much of the ancient 
civilized world (Kremers and Urdang, 1946). The lack of opportunity for scientific 
research and medical pursuits in Europe was not reflective of the situation in Persia and 
Byzantium, which were two of the first areas conquered by the Arabs (Hamarneh, 1973 ). 
There, the people were not only translating and learning from the ancient medical 
documents of the Greeks and Romans, but they were also adding new information to this 
old knowledfe base. Despite being surrounded by religious conflict, Byzantine scholars 
during the 5t Century and up into the 8th Century A.D., translated and compiled past 
medical knowledge (Hamarneh, 1973; Kremers and Urdang, 1946). Due to the tolerance 
associated with the Arabic people, the cultural achievements of the cultures they 
conquered were preserved. Within the 6th and th Centuries the Arabs utilized such 
knowledge to aid in the growth of their own cultural achievements. This was done 
through the acquisition and continuation of medical knowledge of those they conquered. 
Translations included much of the important medical knowledge originally introduced by 
Greeks such as Hippocrates and Romans such as Dioscorides and Galen (Hamarneh, 
· 1973; Kremers and Urdang, 1946). 

Arabic culture went through Golden Aage (750-850 A.D.) during the Dark Age of 
European history. This was fortunate in terms of medicine, as the continuation of the 
Graeco-Roman medical tradition in Arabic cultures helped preserve medical knowledge 
that otherwise might have been lost (Hamameh, 1973; Wicke, 1995). The Arabs also 
added to the development of this translated knowledge from an earlier time. Islamic 
scholars and physicians took this past Greco-Roman knowledge and combined it with the 
medical knowledge of not only their own Islamic traditions, but also the knowledge they 
acquired from their Hindu neighbours to the East (Wicke, 1995; Kremers and Urdang, 
1946; Hamameh, 1973). The Arabs took pharmacy one-step further than their medical 
predecessors as they began to regulate the sale of drugs in apothecary shops (Hamarneh, 
1973; Kremers and Urdang, 1946; Wicke, 1995). The importance of medicinal plant 
therapies was reflected in the hospital designs of this period. There were botanical 
gardens attached to hospitals, where herbs were cultivated for use as medicines (Kremers 
and Urdang, 1946). 

There were numerous groups who played key roles in understanding the 
importance of medicinal plants and medicine during this period. There were Persians and 
Nestorians in the East, as well as Jews and Spaniards to the West that contributed 
translations and knowledge during the Islamic rule. For instance, a Persian by the name 
of Avicenna (980 and 1035 A.D.) was responsible for writing the Canon Medicinae, a 
text full of medicinal plants and their uses, which was referred to up until the 17th 

Century. It is also interesting to note that in the Orient the Canon is still used today 
(Kremers and Urdang, 1946; Mann, 2000). 
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The Middle Ages and China 
Within the period surrounding the European Middle Ages, the Chinese similar to 

the Arabs experienced a time of prosperity. The Han and Jian Dynasties, which covered 
the period between 206 B.C. and 560 A.D., was the point in time when herbal medicine 
became a strong and all encompassing discipline (Molony, 1998). This was due to the 
work of Khang Chong Jin during the 2nd Century A.D ., who is known as the Chinese 
Hippocrates. He was responsible for the categorizing of illnesses according to their Yin 
and Yang symptoms. This served as a foundation for the administering of the appropriate 
herb for a particular illness. Another important individual who lived during the Jian 
Dynasty was Tou Yu Gin who lived from 452-536 A.D. He was a Taoist and Buddhist 
scholar who revised Sheng Nung's Herbal. His revised edition describes some 700 
medicinal plants. He includes a discussion of their nature, their source, and methods of 
collecting the individual plants (Molony, 1998). 

The Tang Dynasty was truly the Golden Age of China. In 659 A.D. a book called 
Tang's Newly Revised Materia Medica was created with the contributions of over twenty 
scholars. This book included descriptions of some 850 medicinal plants. Included in the 
book was a discussion of a plant's origins, collection methods, therapeutic use, along 
with the taste and effects of an individual herb. This book was translated into several 
languages (Molony, 1998). It is interesting to note that by 1977 a total of 5767 herbal 
medicines were described by the Chinese. (Lao, 1999) 

The Herbals of the Middle Ages into the 1 fh Century 
From the 1100' s into the Renaissance Period, Europe was opening up to the 

notion of herbal medicine once again. There was a revival of interest in plants and their 
healing properties (Sumner, 2000). This resurgence of interest in plants led to the 
appearance of the herbals, which were produced throughout Europe during this period in 
history. An herbal is a book that deals with medicinal substances, most of which are 
usually plants. However, herbals often include other medicinal materials, such as those 
of mineral or animal origins (Anderson, 1977; Arber, 193 8). Herbals may include 
information with regards to individual plants that can be quite specific. For example, 
often herbals will describe the collection, identification, and extractions associated with 
individual medicinal plants. In addition, individual herb applications were often 
discussed as well. The actual term, herbal, did not appear until the 16th Century A.D. 
However, documents that have been written prior to this time are often referred to as 
herbals (Anderson, 1977). An examination of some of the most significant herbals and 
their creators will be discussed for the period of time starting in the 1 lO0's into the 
Renaissance and then up until the end of the 17th Century. 

An interesting book named Physica is important to mention as it was the first . 
book written by a woman, discussing plants and trees and their related medicinal 
properties. The woman responsible, Hildegarde Von Bingen (born in 1099), is important 
as her natural history work was the first of its kind in Germany and it played an 
influential role in terms of German botany later on. In this work she describes how 
medicine was practiced in the Church. She includes recipes for folk remedies and their 
applications to particular diseases as well (Anderson, 1977). 

Mathaeus Platearius, a physician and teacher at the school of Solerno, created a 
book called Circa Instans. It was important as it dealt with problems surrounding simples · 

8 



(Anderson, 1977). There was confusion surrounding the ancient names of many of these 
simples, along with their proper application and measures of effectiveness. Additionally, 
simples and other drugs from Asia were entering the European markets and this created 
questions and misunderstandings surrounding purity and quality. Platearius deals with 
these issues in his book with approximately 229 plants mentioned (Anderson, 1977). 
This book played an influential role until the 15th Century, with the sudden introduction 
of the printing press and the consequent appearance of more comprehensive printed 
herbals (Anderson, 1977). 

Works that set the path for modem botany were that of two Germans. Otto 
Brunfels' published in 15 30 the Herbarum Vivae Eicones and the De Historia Stirpium 
was written by Leonhart Fuchs and published in 1542 (Anderson, 1977; Arber, 1938). 
Both of these works stressed the importance of knowledgeable administration of drugs 
realizing the dangers of carelessness (Anderson, 1977). 

The Englishman William Turner is responsible for the New Herball, which was 
published in three parts, with the first part being produced in 15 51, the second in 1562 
and the third 1568. His work focused on plants native to England and their medicinal 
properties. It also marks the beginning of English botany (Anderson, 1977; Arber, 1938; 
Mann, 2000). 

There were numerous individuals that created herbals that focused on exotic 
plants from places far from Europe. During the 16th and I ?1h Centuries a growing interest 
in the exotic plant remedies of other countries became apparent. By the beginning of the 
18th Century, it is said that the apothecary shops of Europe were filled with more exotics 
from the Far East and the Americas, than native European plant species. The estimated 
figure is around 70% exotics (Griggs, 1981). For instance, the Herbario Nuovo, written 
by Castore Durante was first published in 1585 A.D. This work looks at the plants of the 
East and West Indies, as well as those medicinal plants of Europe. He gives the name of 
the plants in various different languages as well (Greek, Spanish, Latin, German, and 
Arabic) (Anderson, 1977; Arber, 1938). Other individuals that wrote of plants foreign to 
Europe include both Garcia da Orta, who wrote Coloquios (first printed 1563) and 
Nicolas Monardes, who wrote Dos Libros. These two men were living during these 
explorative years of the 16th Century (Anderson, 1977; Arber, 1938; Mann, 2000). 

Giambattista Porta, through his work and book Phytognomonica, developed the 
theory of the Doctrine of Signatures, which reflects an interesting mixture of science, 
superstition and religious beliefs of the day (Anderson, 1977; Arber, 1938). This theory 
deals with the understanding that a plant's physical characteristics can act as an indicator 
revealing a plant's intended use. For instance, any plant that contains a part that exhibits 
features that look like overlapping scales, means that the plant may be useful in treating 
illnesses and diseases with symptoms of scaly skin (Anderson, 1977; Harris, 1972; 
Rotblatt and Ziment, 2002). This type of thinking led to many of the common names of 
plant still used today, which imply the uses and possible benefits of the plants (ie. 
lungwort, eyebright) (Rotblatt and Ziment, 2002). This 16th Century conglomeration of 
logic, religion and magic is characteristic of the times and is portrayed in many of the 
works produced during that period such as that of Porta and Paracelsus (Anderson, 1977; 
Rotblatt and Ziment, 2002). 

In England, a book whose popularity has continued into the 20th Century, is The 
Herball published in 1597 (Anderson, 1977; Balick and Cox, 1996). This book is often 
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affiliated with John Gerard, however others helped and contributed to this work. In fact 
it is thought that much of the Herball was copied from the work of an earlier scholar 
named Dodoens (Anderson, 1977; Arber, 1938; Balick and Cox, 1996; Mann, 2000 

Another Englishman by the name of John Parkinson, wrote the Theatrum 
Botanicum, which was published in 1640. This work is considered the last of the great 
herbals (Anderson, 1977; Arber, 1938; Mann, 2000). It is a large book with 1755 pages 
and over 2700 pictures created from woodcuts. Woodcuts were the earliest method of 
illustrating books. In this book over 3800 plants are described. Parkinson incorporated 
information from past herbals and writings on materia medica, while adding his own 
knowledge as well (Anderson, 1977). 

The herbal, which is an amalgamation of medicine and botany, is a creation that 
reflects the overlapping of fields of knowledge at that time. The centuries that follow 
begin to move away from such overlap as individual specialized fields begin to appear. 
The beginning of such a separation is reflected in the 17th Century physician' s distaste for 
home-grown remedies also known as specificks, which were a product of the untrained 
country folk. Part of the reason for such disapproval was associated with the fact that 
these remedies were applied without any theoretical application of medical principles. 
This bothered the highly trained physicians of the time (Griggs, 1981). 

North America in the llfhand lVh Centuries 
In North America during the 18th Century there was a dichotomy of sorts with 

respect to healing therapies (Griggs, 1981). The North American Natives were an 
excellent source of information that some chose to access, while others refused. The 
apothecary shop was widespread in the New World. Initially, these shops only dealt with 
the sale of European drugs. This resulted in the drugs being extremely expensive and of 
poor quality due to the time lag associated with European imports to the New World. 
There were those who chose to use the apothecaries and the physicians associated with 
them and there were those people in the country that did not have the luxury of access to 
either of these. Many of the country folk depended on themselves and the plants in their 
environment as well as the knowledge of their Native neighbours to treat their illnesses 
(Griggs, 1981 ). 

During the late 18th and early 19th Centuries the dichotomy became even more 
obvious with the appearance of Samuel Thomson' s work (1769-1843). He was an 
advocate and practitioner of herbal medicine. His methods focused on botanical remedies 
and their importance in heating and purging the body of disease (Griggs, 1981 ). In 
contrast, the mainstream medical practices of the time, which were affiliated with the 
influential teachings of such physicians as Dr. Benjamin Rush, who focused on the act of 
bloodletting (and the use of a substance called calomel. Patients were bled consecutively, 
often in the hopes of dispelling the creators of disease. The other popular technique that 
was often used in conjunction with bloodletting was the administering of calomel, which 
is also known as mercurous chloride, a poison (Griggs, 1981). The ingesting of calomel 
was thought to purge the body of disease through its effect in clearing the intestines and 
stimulating the liver. However, people who took calomel repeatedly ended up with 
ulcerated gums, loosened teeth and destroyed jawbones due to the eventual impacts of 
mercurous chloride (www.ohio.com/beaconjoumal/). It is interesting that these practices 
serve as some of the early techniques used in conventional western medicine.· 
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The Thomsonian botanical methods became popular particularly as people moved 
further west into the frontiers of North America. The geographical distance between 
frontier families and many of the physicians of the day caused people to consider and use 
herbs. Other important practitioners and advocates of herbal therapies in the early 19th 

Century were Dr. Albert Isaiah Coffin and Dr. John Skeleton. Coffin had an impact in 
renewing interest in herbal remedies in England as well as North America (Griggs, 1981 ). 
During the mid 19th Century, other American doctors such as King, Beach and Scudder 
also developed Eclectic Medicine, which was based on the extraction of chemicals from 
native plant species that had a history of medicinal use by Native Americans. With the 
help of a pharmacist named John Uri Lloyd these botanical products were sold to the 
public. The importance of herbal medicine was emphasised by such individuals just 
before the onset of the 20th Century. However, at this time the drug industry was 
beginning to introduce more synthetic medications that were exhibiting an effectiveness 
that was beyond that of herbal medicines (Rottblatt and Ziment, 2002). 

The 2flh Century 
In the early part of the 20th Century within conventional medicine a search began 

for magic bullets (conventional synthetic drugs) and vaccines (Griggs, 1981; Mann, 
2000). Discoveries associated with conventional medicine began to overshadow the 
importance of herbal medicine and other alternative techniques. Conventional medicine 
was on its way to becoming the dominant form of healthcare practiced in North America. 
Initially, there was little research success for the first few decades, but by 1928 penicillin 
came into the spotlight. As well, the discovery in 1935 of the effects of a dye compound 
known as Prontosil Red, also proved to be effective in fighting pneumonia, meningitis, 
and other bacterial infections. With the resulting growth of the phannaceutical industry, 
interest in plant substances dissipated (Griggs, 1981 ). This was mostly due to the fact 
that the pharmaceutical companies could not place a patent on a plant product. Without 
sole rights to the creation and sale of a drug product, pharmaceutical companies with 
their high overhead costs could not make a profit selling plant based drugs. Therefore, by 
the early 1960' s, the creation and discovery of synthetic wonder drugs became the focus. 
The medical research scientists put the plant kingdom and all that it offered on the shelf 
for much of the 20th Century (Griggs, 1981). From the beginning of the 20th Century 
herbal medicine was on its way to becoming outdated, with allopathic ( conventional) 
medicine becoming the dominant form of health care used in the U.S. and Canada 
(Rotblatt and Ziment, 2002) 

Despite the excitement surrounding modem medicine, herbal medicine was still 
used during the early part of the 20th Century. In Europe for instance, two British 
women, Mary Grieve and Hilda Leyel advocated the use of herbs through their own 
active growing and selling of herbs (Griggs, 1981; Le Strange, 1977). Women during 
this time were important figures in keeping herbal remedies alive. Such advocates of 
herbal medicine began getting their message across as time went on (Griggs, 1981). 

It is also interesting that around the same time that the pharmaceutical companies 
began to focus solely on molecular synthesis of synthetic drugs, the public began to 
question the effectiveness of such synthetic chemicals. The adverse drug reactions and 
the tragic cases of drug mishaps, such those associated with Thalidomide, led in.any 
people to contemplate alternatives. This shift in thinking was reflected through the 
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increasing interest in the early 1960' s of people wanting to visit practitioners of 
alternative therapies, such as herbalists, homeopaths, osteopaths, acupuncturists, 
chiropractors and naturopaths (Griggs, 1981). By the 1970's the interest in herbal 
medicine and herbal products was growing significantly larger. In 1977 the world 
consumption of medicinal plant products was increasing every year (Griggs, 1981 ). 

Presently over 80% of the world's population depends on traditional medicines as 
a primary form of healthcare (Lambert, Srivastava & Vietmeyer, 1997). Of these 
traditional medicines, 85% of them involve the use of medicinal plant products (Lambert, 
Srivastava & Vietmeyer, 1997; Sheldon, Balick & Laird, 1997). In western culture, 
Europe's interest in herbs is relatively high. Presently, doctors in Germany are taught in 
medical school about the usefulness of medicinal plants and many prescribe herbs to their 
patients (Blumenthal et al., 2000). Recently, interest in herbal medicine and herb 
products in North America has been increasing (Willard, 1993). Conventional medicine 
is still popular and important, however, the relevance and benefits of alternative therapies 
is being recognized and accepted by the public. People are beginning to understand the 
importance of preventative health care of which herbal medicines play an important role. 
As a result herbal medicines are reappearing on the medical scene as a candidate for the 
prevention and treatment of disease (McCaleb, 1997). Additionally, in the recent past 
there has been a change in where the pharmaceutical companies search for new drugs. 
The creation of drugs based on naturally occurring substances such as herbs is much 
more popular now than it was a few decades ago (Mann, 2000). In the years to come, it 
will not be surprising if the increasing trend in the use of medicinal plants continues 
(Willard, 1993). It is important to note however, that the implications of such a growing 
interest in medicinal plants may have consequences with respect to wild medicinal plant 
populations. 

III - TRADITIONAL AND ALTERNATIVE MEDICINES 

Defined 
Traditional Medicine - "is a comprehensive term used to refer to traditional medicine 
systems such as Traditional Chinese Medicine, Indian Ayurveda and Arabic Unani 
Medicine and to various forms of indigenous medicine. Traditional medicine therapies 
include medication therapies that involve the use of herbal medicines, animal parts and/or 
mineral and non-medication therapies that are carried out primarily without the use of 
medication, as in the case of acupuncture, manual therapies and spiritual therapies" 
(WHO, 2002, page 1 ). 

Alternative or Complimentary or Non-Conventional Medicine - all refer to a 
"traditional medicine that has not been incorporated into the national health care system 
in countries where the dominant health care system is based on allopathic or conventional 
medicine" (WHO, page 1 ). 

Herbal Medicines - "include herbs, herbal materials, herbal preparations and .finished 
herbal products, that contain as active ingredients parts of plants, or other plant materials, 
or combinations" (WHO, 2002, page 1). 

12 



a) An "herb includes crude plant material such as leaves, flowers, fruit, 
seed, stems, wood, bark, roots, rhizomes or other parts, which may be 
entire, fragmented or powdered." 

b) · An "herbal material includes, in addition to herbs, "fresh juices, gums, 
fixed oils, essential oils, resins and dry powders of herbs." 

c) "Herbal preparations are the basis for finished herbal products and may 
include comminuted or powdered herbal materials, extracts, tinctures 
and fatty oils of herbal materials." 

d) "Finished herbal products consist of herbal preparations made from one 
or more herbs. If more than one herb is used, the term mixture herbal 
product can also be used. Finished herbal products many contain 
excipients in addition to the active ingredients." 

(WHO, 2002, page 1) 

Phytomedicines (plant medicines) - "are medicinal prod11:cts containing as active 
ingredients only plants, parts of plants or plant materials, or combinations thereof, 
whether in the crude or processed state" (Complimentary Health Studies, 1996, page 4). 

Overview of Traditional Medicine 
Over 80% of the world's people depend on traditional medicines as their primary 

form of healthcare and the majority are from developing countries (Lambert, Srivastava 
& Vietmeyer, 1997; WHO, 2002; Srivastava, Lambert & Vietmeyer, 1996). This 
dependency on traditional medicine practices is linked to the affordable and accessible 
nature of such traditional techniques over conventional alternatives such as 
pharmaceutical drugs (WHO, 2002; Small and Catling, 1999). This can be better 
understood through an examination of some situ~tions described by the World Health 
Organization. For example, in Africa up to 80% of the people depend on traditional 
medicine for treating health conditions (WHO, 2002). In Uganda there is one traditional 
medicine practitioner for every 200-400 people in the country and in contrast there is one 
conventional doctor for approximately every 20,000 people (WHO, 2002). Even if 
conventional medicines (pharmaceutical drugs) were available to a large majority of 
people in Africa, most cannot afford them. The price of some prescription drugs is often 
more than an individual would pay for health costs in an entire year (WHO, 2002). This 
lack of accessibility, alongside the enormously expensive nature of conventional drug 
treatments, when considering that some of these people may be the poorest people in the 
world, makes conventional western medicine an impractical option (WHO, 2002; Small 
and Catling, 1999). 

The popularity of traditional medicine in developing countries and the associated 
use of herbal medicines is clearly evident throughout the world. For instance, in China 
there are uses for more than 5000 different herbal medicines in Traditional Chinese 
Medicine (Reid, 1995; Lao, 1999~ Farnsworth and Soejarto, 1991). Additionally, in 
China approximately 40% of the urban health care needs, along with 90% of the rural 
needs are met by traditional medicine (WHO, 2002; Srivastava, Lambert & Vietmey.er, 
1996). In 1987 it was estimated that the sale of crude medicinal plant materiars in China 
was approximately $1.4 billion (Srivastava, Lambert & Vietmeyer, 1996). In South Asia, 
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it is thought that approximately 800 million people depend upon herbal medicines 
(Lambert, Srivastava & Vietmeyer, 1997). In India, there are some 2500 medicinal plant 
species with about 560 being of particular importance in the different traditional medical 
systems such as Ayurvedic, Unani and Siddhamedicines (Lambert, Srivastava & 
Vietmeyer, 1997; Principe, 1991). Interestingly, in total there are over 8000 herbal 
remedies described in various Ayurveda texts (Lambert, Srivastava & Vietmeyer, 1997; 
Principe, 1991 ). According to an interesting estimate mentioned in an article written by 
Principe (1991), there are approximately 6000 plants that fulfill about 75% of the medical 
needs in the developing world, and 95% of the medical needs in Africa. These plants are 
used in traditional, folk and herbal medicine around the world (Principe, 1991 ). 

Overview of Alternative Medicine 
Throughout the past and into the present, alternative medicine has been 

controversial particularly within the conventional medical community (Jonas and Levin, 
1999). The diversity in vrews surrounding alternative medicine is rooted in the fact that 
most alternative medicine practices are different with regards to overall approach than 
conventional medicine practices. Essentially, different medical systems approach disease 
and healing in different ways. These differences in theoretical understandings 
unfortunately create tension between practitioners in these distinct medical systems 
(Jonas and Levin, 1999). However, despite such conflicts between these two disciplines, 
the alternative therapies have maintained and are continuing to grow in popularity 
(Crellin, Andersen and Connor, 1997; McCaleb, 1997; Jonas and Levin, 1999). 

Over the past 10-15 years in Canada there has been a continual growth in the use 
and interest in alternative medicine, also as known as complimentary medicine (Crellin, 
Andersen and Connor, 1997; Willard, 1993; WHO, 2002). In the United States a similar 
trend is present (Jonas and Levin, 1999; McCaleb, 1997). However, according to the 
WHO (2002) the public interest in alternative medicine is higher in Canada than in the 
United States. The term alternative medicine encompasses many different practices, 
which are said by some to be "approaches to prevention and treatment of disease that are 
not accepted by the regular or conventional medical profession" (Crellin, Andersen and 
Connor, 1997, page 3 ). Some examples of alternative medicine practices are 
aromatherapy, acupuncture, herbalism, homeopathy, naturopathy, chiropractic and 
therapeutic massage (Crellin, Andersen and Connor, 1997; Jonas and Levin, 1999). 
Additionally, according to the WHO definition of alternative medicine, Ayurvedic, 
Traditional Chinese Medicine (TCM) and other indigenous medicines are important 
alternative medicines (WHO, 2002). Recently, in some provinces, such as Ontario, 
chiropractic and massage therapy are accepted as part of regular healthcare (Crellin, 
Andersen and Connor, 1997). This exhibits the somewhat temporal nature of what 
constitutes alternative medicine. With time and societal changes, what was once referred 
to as alternative with respect to medicine may gradually become accepted as mainstream 
(Crellin, Andersen and Connor, 1997; Whorton, 1999). 

The growing popularity of alternative medicine in Canada and the United States 
evolved for any number of the following reasons: 

1) concern and dissatisfaction with the affordability and effectiveness of the 
conventional medical system 

a) limitations and inadequacies associated with the treatment of 
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chronic and terminal conditions (Crellin, Andersen and Connor, 
1997) ' 

b) the existence of conditions where pharmaceutical treatment is 
ineffective or unavailable (Small and Catling, 1999) 

c) the existence of drug resistant pathogens (Small and Catling, 
1999) 

d) the feeling of alienation from the sometimes impersonal and 
intimidating nature of conventional medical treatments (Whorton, 
1999; Crellin, Andersen and Connor, 1997) 

e) the rising costs of conventional medicine and associated treatments 
for both individuals and governments when for instance herbal 
treatments are less expensive (Whorton, 1999; Small and Catling, 
1999; Crellin, Andersen and Connor, 1997) 

f) the awareness of side effects with the use of pharmaceutical drugs 
(Whorton, 1999) 

2) 20th Century increase in chronic degenerative diseases (Whorton, 1999) 
3) the desire of people to have more personal control in health and the treatment 

of illness, particularly when it comes to ethnic wishes and minor health 
conditions (Crellin, Andersen and Connor, 1997) 

4) the search for individuals to meet their own personal values surrounding 
health and well being (Crellin, Andersen and Connors, 1997) 

5) the belief that it is important to maintain open to new ideas (Crellin, Andersen 
and Connor, 1997) 

6) the influential nature of recommendations given by health food store 
personnel, friends, relatives and others (Crellin, Andersen and Connor, 1997) 

7) the fact that some people maintain belief systems that favour the use of 
alternative medicine over conventional medicine (Crellin, Andersen and 
Connor, 1997) 

8) the availability of information surrounding the amount of time that alternative 
practitioners give to their patients in promoting their health (Crellin, Andersen 
and Connor, 1997) 

9) the continuing availability of information pertaining to the scientifically 
credible nature of clinical and laboratory studies supporting the effectiveness 
and safety of medicinal plants (Small and Catling, 1999) 

10) increased contact with other cultures and approaches to healthcare and as a 
result a growth of respect surrounding alternative medicine practices and their 
usefulness (Small and Catling, 1999) 

11) the commercial economic value associated with the cultivation and trade of 
medicinal plants species (Small and Catling, 1999) 

12) the concerns associated with patient rights particularly with respect to the 
right for choices concerning health care (Whorton, 1999) 

Medicinal plants play an important role in many alternative medicine practices, as 
many practitioners from herbalists and homeopaths to chiropractors and naturopaths use 
medicinal plants in their treatments. In addition, many other individuals ' self-care 
practices involve the use of herbal products in the home. (Crellin, Andersen arid Connor, 
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1997) With the growing interest in alternative therapies there has been an increase in the 
sale and use of herbal medicines (McCaleb, 1997; Blumenthal, et al., 1998). 

Overview of Integrative Medicine 
Integrative medicine, involves the amalgamation of both conventional and 

alternative/complimentary medical techniques and methodologies (Blumenthal, 1998; 
Lambert, Srivastava & Vietmeyer, 1997). For instance, Germany where such an 
integration of techniques is particularly developed, the use of medicinal plant species in 
treating disease is relatively common (Lambert, Srivastava & Vietmeyer, 1997). 
Integrative medicine in Germany has developed to the point where medicinal plant 
products have been approved and regulated for use (Blumenthal, et al., 1998). 
Approximately 80% of the physicians prescribe medicinal plants approved by the 
German Federal Institute for Drugs and Medical Devices (Lambert, Srivastava & 
Vietmeyer, 1997). This governmental organization is essentially a regulating authority 
that examines medicinal plant products in addition to other items, such as pharmaceutical 
drugs ~d medical equipment. This regulatory body refers to the Commission E 
Monographs of which there are some 4 72 published, which deal with some 405 species 
(Blumenthal, et al., 1998; Fleming, et al., 2000). These Monographs act as a benchmark 
for the safe and effective use of phytomedicines, otherwise known as medicinal plants or 
herbal medicines (Blumenthal, et al., 1998; Fleming, et al., 2000; Forget, et al., 2000). 
The German's approach to both integrating and regulating both alternative and 
conventional medical practices can serve as an important model for other countries 
attempting to create an integrative medical system (Blumenthal, et al., 1998). 

IV~ MEDICINAL PLANTS AND THE PHARMACEUTICAL 
INDUSTRY 

Conventional Medicine and the Pharmaceutical Industry 
Conventional medicine also known as allopathic medicine does not function 

outside the influences of the plant kingdom. Many pharmaceutical drugs contain 
chemical compounds taken from plants (Moran, 1997; Grifo, et al., 1997). For example 
in the United States from the period of 1959-1973, approximately 25% of the commercial 
drugs produced and used for conventional western medicines by pharmaceutical 
companies include one or more active chemical compounds that have been derived from 
plant species (Farnsworth, 1985). A more recent review of Farnsworth's original analysis 
conducted by Duke in 1993, was mentioned in the study conducted by Grifo and his 
colleagues and was found to support Farnsworth's previous finding of 25% (Grifo, et al., 
1997). 

In the United States, there have been several similar studies, which examine 150 
of the top prescription drugs for their dependence upon natural products. The results of 
these studies are interestingly enough quite comparable, despite the use of different data 
sets from different time periods. One study conducted by Grifo, et al., (1997), -that · 
covered a short period ohime within the year 1993, found that 57% of the top 
pharmaceutical drugs prescribed were derived or patterned after one or more compounds 

16 



taken from biodiversity (ie. plants, animals, fungus, bacteria, marine, etc ... ) (Grifo, et al., 
1997). Of this 57%, 18% of the drugs contained plant products (13.2% semi-synthetic 
and 4.8% unaltered plant material) (Grifo, et al., 1997). Another study mentioned by · 
Grifo, et al., (1997), was conducted in 1996 and followed the same steps as the previous 
study conducted by Grifo and his colleagues in 1993. It examined all new chemical 
entities (521 in total) approved by the FDA or similar associations around the world 
between the years 1983-1994. The results found that a total of 11 % of the drugs 
consisted of natural unaltered products, while 34% of them were semi-synthetic and the 
remainder of the drugs had been fully synthesized (Grifo, et al., 1997). 

The present dependence on medicinal plant materials by conventional medicine 
and the related pharmaceutical industry is still unavoidable. This is largely due to the 
pharmaceutical industries' inability to synthesize chemical compounds as complex as 
secondary metabolites (the plant-based compounds which are so often associated with 
pharmacological activity in humans) (Principe, 1991; Rotblatt and Ziment, 2002 ). Within 
the pharmaceutical industry the technology exists to synthesize the simpler primary 
metabolites, through processes involving genetically engineered microorganisms. 
However, secondary metabolites involve processes that are still not fully understood by 
scientists in the industry. These processes involve the use of many different enzymes in 
which the functions are unknown in many cases. In addition, there are synergistic effects 
associated with all of these enzymes that are particularly difficult to understand (Principe, 
1991 ). This present limitation in addition to the obvious financial constraints imposed by 
pharmaceutical companies on their research and development departments, makes the 
feasibility of synthesizing such secondary compounds somewhat impractical for the 
moment (Principe, 1991; Sheldon, Balick & Laird, 1997). 

Even where the synthesis of such complex chemical compounds is possible, the 
expense makes their production unfeasible in many cases. Therefore, it can still be more 
cost effective to extract these complex plant constituents from the plants themselves 
(Sheldon, Balick & Laird, 1997). For the present time and probably into the immediate 
future, the pharmaceutical industry will still have to rely on medicinal plants to the extent 
that they presently do (Principe, 1991; Sheldon, Balick & Laird, 1997). 

In the near future the pharmaceutical industry will still need plants for three main 
purposes: 

1) for raw material that can be used unaltered as medicine (Principe, 1991; 
Sheldon, Balick & Laird, 1997). 

2) for starting material that acts as the building blocks of more complex chemical 
compounds in semi-synthetic processes (Principe, 1991; Sheldon, Balick & 
Laird, 1997). 

3) for serving as new models of pharmacologically active compounds that can be 
used as guides for designing new synthetic drugs (Principe, 1991 ; Sheldon, 
Balick & Laird, 1997). 

This is unfortunate, as an ability to synthesize pharmaceutically important plant 
compounds would reduce the industry's present reliance on wild medicinal plant 
resources. However, the reality of this dependence on medicinal plants makes the 
potential for overexploitation of such resources a continuing concern. 

Trends within the drug industry can impact the amount of demand there will be 
for a particular medicinal plant product (Bird, 1991; Wallace, 1991; Principe; 1991). 
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Recently, within the pharmaceutical industry there has been somewhat of a renewed 
interest in plants (Bird, 1991; Wallace, 1991). Pharmaceutical companies such as Merck 
and Shaman Pharmaceuticals, which have adopted extensive plant-screening programs 
into their search for new drugs, provide perfect examples of companies leading this trend 
(Roberts, 1992; Sheldon, Balick & Laird, 1997; Moran, 1997). Part of the reasoning 
behind this renewed interest deals with an improvement in plant screening technology 
and the realization that synthesizing drugs has both technological and economic 
limitations (Sheldon, Balick & Laird, 1997; Reid, 1995). 

V -LOSS OF BIODIVERSITY AND HUMAN HEALTH 

Biodiversity Defined 
Biodiversity is essentially the number and variety of ecosystems, communities, 

populations, species, and genes that comprise life on earth (Abramovitz, 1991; Moran, 
1997; Hunter, 1997; Guidotti, 1999; Meffe and Carroll, 1994; Environment Canada, 
1995). It is a concept involving an important temporal component, which allows the 
ingredients or patterns of biodiversity to shift and change over time through processes of 
evolution (Meffe and Carroll, 1994). 

Threats to Biodiversity and its Relationship to Human Health 
It has been proposed by many that biodiversity is being threatened on a global 

scale with an ever increasing number of species becoming extinct (Brundtland, 1987; 
Grifo and Rosenthal, 1997; Meffe and Carroll, 1994; Chivian, 1997; Principe, 1991). It is 
thought that present extinction rates are the highest they have been since the mass 
extinction of the dinosaurs 65 million years ago (Meffe and Carroll, 1994; Ambrovitz, 
1991). Despite some efforts to protect biodiversity, problems such as an increasing 
human population, unsustainable consumption of natural resources, and some economic 
policies that do not incorporate the value of biodiversity into their framework serve as the 
basis for threats to biodiversity (Grifo and Rosenthal, 1997; Engelman, 1997; Chivian, 
1997). These problems have created environmental concerns such as those of 
contamination, overexploitation, habitat destruction and stratospheric ozone depletion 
(Grifo and Rosenthal, 1997; Chivian, 1997; Meffe and Carroll, 1994). It is thought that 
such environmental concerns are leading to the growing global problem of a loss of 
biodiversity (Chivian, 1997; Meffe and Carroll, 1994; Engelman, 1997; Tuxill, 1999). 

Biodiversity and Human Health 
With a continual loss of biodiversity it is suggested that there will be serious 

consequences for the future state of human health (Tuxill, 1999; Grifo and Rosenthal, 
1997; Chivian, 1997; Reid, 1995; Sheldon, Balick & Laird, 1997). For instance, it has 
been proposed that with the extinction of many different plant and animal species there 
emerges the potential for an increase in the appearance and spread of infectious diseases 
through the disruption of different ecosystems equilibria (Chivian, 1997; Reid; 1995). In 
addition, ·such loss of biodiversity may impact the possibility for the future discovery of 
important medical models, and life saving drugs (Chivian, 1997; Tuxill, 1999; Reid, 
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1995). This potential for loss of medicines is particularly relevant with respect to 
medicinal plant species . . Overexploitation and habitat destruction serve as the two main 
threats to wild medicinal plant populations (Chivian, 1997; Tux.ill, 1999; Reid, 1995). 

VI - OVEREXPLOITATION OF MEDICINAL PLANTS 

Overexploitation 
Overexploitation of medicinal plants in the wild can occur particularly during 

periods of high demand for medicinal plant products in combination with inappropriate 
harvesting levels and practices (Tuxill, 1999; Lambert, Srivastava & Vietmeyer, 1997; 
Reid, 1995). Western medicine and the associated pharmaceutical industry, 
alternative/complimentary medicine, traditional medicine, all contribute to the current 
demand for medicinal plants (Lambert, Srivastava & Vietmeyer, 1997; Blumenthal, et al., 
1998; McCaleb, 1997; Srivastava, Lambert & Vietmeyer, 1996) 

Lack of Information Equals Lack of Conservation Action 
According to research conducted by the World Bank, it is difficult to obtain 

accurate information on the global trade of medicinal plants, making the growth in 
demand for medicinal plants difficult to determine (Lambert, Srivastava & Vietmeyer, 
1997). For instance, most of the information surrounding the trade of medicinal plants 
comes from records associated with government regulated trade. However, one of the 
largest portions of the medicinal plant market is associated with local traditional 
healthcare practices where the harvesting and trade of medicinal plants is not monitored 
or recorded. These often involve the informal use of medicinal plants by caregivers in 
the home, the exchange of plants between neighbouring families, the collection and sale 
of plant species in small rural markets and the collection and use of medicinal plants by 
local traditional healers (Lambert, Srivastava & Vietmeyer, 1997). This makes 
determining the impacts on populations of wild medicinal plants difficult. In some cases 
this leads to a lack of conservation action with respect to medicinal plants (Srivastava, 
Lambert & Vietmeyer, 1996). 

Traditional Medicine Demands 
The high demand for medicinal plant products for use in traditional medicines 

particularly in developing nations, can lead to over harvesting and the use of 
unsustainable harvesting techniques (Lambert, Srivastava & Vietmeyer, 1997). In 
addition, the lack of reliable information surrounding traditional healthcare practices 
makes it difficult to comprehend the actual extent of overexploitation of medicinal plants 
(Lambert, Srivastava & Vietmeyer, 1997). For example, Coscinium fenestratum, 
otherwise known as tree tumeric is an important ingredient in over 60 Ayurvedic (Indian) 
remedies. It is used to treat such illness as dyspepsia ( discomfort in upper abdomen or 
chest, indigestion, heartburn), fevers, and wounds. Unfortunately, due to the plant's 
exceedingly slow process of regeneration it has become incredibly rare in the wild 
resulting from unsustainable harvesting practices and is presently declared as. vulnerable 
(Lambert, Srivastava & Vietmeyer, 1997). Another example involves China, where some 

19 



700 000 tons of plant material is harvested each year, with approximately 80% of it 
coming from wild sources (Srivastava, Lambert & Vietmeyer, 1996). 

Such circumstances along with increasing demands for plant products due to 
constantly growing human populations in many of the developing nations, adds to the 
problem associated with the overexploitation of medicinal plant resources for use in 
traditional medical systems (Engleman, 1997). 

Alternative Medicine Demands 
With the growing interest in alternative therapies, there has been an increase in 

the demand, sale and use of herbal medicines (McCaleb, 1997; Blumenthal, et al., 1998). 
This growing trend in alternative medicine and related herbal therapies in industrialized 
nations such as that of Canada and the U.S., could contribute to harvesting pressures on 
some medicinal plant resources. According to Willard ( 1993) and McCaleb ( 1997) the 
popularity of alternative medicine will probably continue to grow, possibly presenting 
even greater demands for ·:medicinal plant products in the future. 

Conventional Medicine and the Pharmaceutical Industry Demand 
There is an unavoidable dependence on medicinal plant materials in many 

pharmaceutical drugs on the market today (Sheldon, Balick & Laird, 1997). An 
improvement in plant screening technology along with a growing realization about the 
technological and economic limitations of synthesizing drugs in the pharmaceutical 
industry has resulted in a renewed interest in plant screening programs (search for 
medicinally active constituents in plant species) (Small & Catling, 1999; Sheldon, Balick 
& Laird, 1997; Lambert, Srivastava & Vietmeyer, 1997). With this identification and 
production of new drugs that involve constituents from medicinal plant species, the 
demand upon such species may increase (Lambert, Srivastava & Vietmeyer, 1997; 
Sheldon, Balick & Laird, 1997). This can be potentially overwhelming for those species 
that only exist in the wild, if other sourcing alternatives are not put in place such as that 
of cultivation (Small & Catling, 1999). For example, Rauvolfia serpentina, is the plant 
from which reserpine (an alkaloid used to treat hypertension) was originally isolated in 
1952. This plant was subjected to unsustainable harvesting practices and nearly 
disappeared completely from forested areas in India (Lambert, Srivastava & Vietmeyer, 
1997; Sheldon, Balick & Laird, 1997). This over-exploitation was due to the release of 
scientific information surrounding the medical significance of the plant and its 
pharmacologically active compound reserpine. In response, India issued a ban on the 
export of the plant, which may have kept the plant from becoming extinct (Lambert, 
Srivastava & Vietmeyer, 1997). Today, reserpine is synthesized and after some effort 
there is the potential for cultivating high alkaloid producing varieties (Lambert, 
Srivastava & Vietmeyer, 1997; Sheldon, Balick & Laird, 1997). 

Cultivation, and synthesis are two important methods for reducing the demand 
placed upon wild medicinal plant populations (Principe, 1991; Sheldon, Balick & Laird, 
1997). Unfortunately, for some medicinal plant species cultivation is not a feasible 
alternative because the plant is not conducive to the conditions associated with 
domestication or because the cultivation of the plant is simply economically impractical 
(Sheldon, Balick & Laird, 1997). . 
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Integrative Medicine Demands 
The popularity of herbal products in such countries which have integrative 

medicine can potentially increase pressures on wild medicinal plant _populations in areas 
all over the world (McCaleb, 1997; Lambert, Srivastava & Vietmeyer, 1997) For 
instance, Germany alone imports at least 40 threatened or endangered species listed in the 
Convention on International Trade in Endangered Species (CITES) for use in herbal 
treatments (Lambert, Srivastava & Vietmeyer, 1997). Fortunately, of Germany's 
imported medicinal plant species many are cultivated varieties (Fleming, et al., 2000). 
Such cultivation becomes particularly favourable where there is a relatively stable market 
for the products, as is the case with the German herbal market (Lambert, Srivastava & 
Vietmeyer, 1997). 

VII - HABITAT DESTRUCTION AND MEDICINAL PLANTS 

Habitat Destruction 
Habitat destruction poses a threat to medicinal plant populations for two reasons 

(Frankel, Brown & Burdon, 1995). Firstly, with the destruction and clearing of forest 
habitat, wild medicinal plant populations can be impacted directly (Chivian, 1997; Tuxill, 
1999). Secondly, with the loss of habitat there is the potential for a loss traditional 
knowledge associated with indigenous peoples (Plotkin, 1991; Cox, 1997; Schultes, 
1991 ). Traditional knowledge in the past has often been important in the discovery of 
medicinal plant species. Such a loss of knowledge now and into the future could be 
potentially detrimental to the discovery of medicinal plant species (Plotkin, 1991; Cox, 
1997; Schultes, 1991). 

Loss of Traditional Knowledge 
With deforestation there is the potential for destroying indigenous peoples' 

traditional homelands. These homelands are necessary for providing a subsistence 
lifestyle to some indigenous peoples (Plotkin, 1991; Cox, 1997; Schultes, 1991 ). 
Unfortunately, this loss of homeland not only forces people to move, but often to change 
their lifestyles completely. This end to traditional modes of living is accompanied by a 
loss of traditional knowledge. This along with the continual effects of westernization on 
the developing world could ultimately induce the disappearance of thousands of years of 
traditional knowledge (Tuxill, 1999; Cox, 1997). 

Much of this traditional knowledge concerns the useful characteristics of forest 
products such as those of medicinal plants. This knowledge has been and will continue to 
be critical in the discovery of new (to industrialized countries) and potentially valuable 
medicinal plants for diseases and ailments from the common cold to cancer (Elisabetsky 
& Nunes, 1990; Cox, 1997; Plotkin, 1991). Of the chemical compounds derived from 
plants and used in the commercial drugs, 74% are used for the same or relatively similar 
purpose as they are in traditional medical systems (ie. Cinchona from which quinine 
comes from is used as an anti-malarial) (Elisabetsky & Nunes, 1990). 

In addition, through random or mass screening programs for plants the chances of 
finding a promising chemical compound are low (approx. 1 in 10,000) (Sheldon, Balick 
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& Laird, 1997). Whereas, through the use of an ethnopharmacological approach which 
involves screening only those plants that are already used for medicinal purposes by any 
one culture, the odds of finding a plant with promising chemical compounds is increased 
substantially (Plotkin, 1991; Cox, 1997). This makes traditional knowledge systems 
incredibly invaluable with respect to biochemical prospecting (Schultes, 1991 ; Plotkin, 
1991). 

Bioprospecting 
Bioprospecting is the "search for bioactive compounds in natural sources such as 

plants, fungi, insects, microbes and marine organisms" (Hunter, 1997, page 136). 
Bioprospectors, can be individual villagers, scientists or entire teams of researchers from 
phannaceutical companies. Scientists and pharmaceutical companies may search for 
such chemicals using processes of mass screening, or through ethnobotanical approaches 
in which the search is focused only on those species deemed medicinal according to 
indigenous peoples. 

Bioprospecting unfortunately can lead to what is known as biopiracy. Biopiracy 
involves the "exploitation of citizens of the country in which the prospecting is conducted 
as well as of the source country itself' (Hunter, 1997, page 138). Sometimes biopiracy 
involves the exploitation of indigenous peoples knowledge of medicinal plants 
( ethnopharmacological knowledge), where such knowledge is used to locate, develop and 
sell drugs derived from a particular species, without compensating the indigenous peoples 
for their role in the discovery of the drug (Hunter, 1997). Countries particularly in the 
southern hemisphere, where high levels of biodiversity can be found, can also be the 
victims of biopiracy when unauthorized resource extraction occurs. Upon the discovery 
of a marketable compound the source country may not be compensated (Hunter, 1997). 

Fortunately, there are some pharmaceutical companies that are leading the way in 
addressing important issues associated with bioprospecting and the problem ofbiopiracy. 
Both, Merck and Shaman Pharmaceuticals work towards creating a reciprocal 
relationship between themselves, the environment and the indigenous people who 
provide the information on which these companies depend. Each has developed 
programs that help to create healthier environments for both the plants and the people in 
developing nations. (Hunter, 1997) For example, in 1991 Merck Pharmaceuticals Co. 
paid Costa Rica's National Institute of Biodiversity (INBIO) $1 million over two years to 
search for bioactive chemical compounds in the country's tropical forests. Should the 
search for a new drug succeed, Merck agreed to pay INBIO a share of the profits. This 
type of agreement provides incentive for a country to conserve its biodiversity. In 
addition, with the extraction and use of natural resources there is a return investment in 
the conservation of biodiversity for future use (Hunter, 1997; Roberts, 1992). 

Herbal Medicines Associated with the Indigenous Peoples of North America 
The First Nations people of Canada have a long history of medicinal plant use. 

Within their rich oral traditions, mostly remembered by tribal elders, lies important 
knowledge of Canadian native medicinal plant species (Maries, 1996; Oliver, 1996). 
This traditional knowledge is an important resource for further investigations into plant 
derived drug therapies. Some of the plant species used traditionally for their medicinal 
properties are as follows: · 
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• American Ginseng (Panax quinquefolius)- used as a tonic to increase overall 
energy 

• Echinacea (Echinacea angustifolia and Echinacea purpurea*) - used as a 
immunostimulant to treat upper respiratory infections 

• Goldenseal (Hydrastis canadensis)- acts as a anti-microbial 
• Saw Palmetto (Piper methysicum) - used to treat benign prostatic hyperplasia 
• Cascara Sagrada (Rhamnus purshiana) - used as a laxative 
• Eastern May-apple (Podophyllum peltatum)-used as an anti-cancer agent 
• Bloodroot (Sanguinaria canadensis)- used as an anti-biotic 
• Green Hellebore (Veratrum viride)- used as an anti-hypertensive 
• Feverfew (Tanacetum parthenium)-used to treat migraines 
• Sweet Flag (Acorus calamus*)- used as an antispasmodic for gastrointestinal 

problems and coughs 
• Cow Parsnip (Heracleum lanatum)- used to treat skin diseases 
• Wild Licorice (Glycyrrhiza lepiota)- used to sooth sore throats 
• Bearberry or Kinnikinnick (Arctostaphylos uva -ursi*)- used as a diuretic 

(Taken from King et al. 1999, page 3 and Oliver, 1996, page 37, Marles, 1996, page 45) 

VIII-MEDICINAL PLANT CONSERVATION 

Ecosystem Conservation and Biodiversity 
The conservation of a species is important, however protecting an entire 

ecosystem or natural community is more favourable, due to a high level of diversity 
associated with an entire ecosystem or community. Ecosystem approaches to 
conservation are important for preserving biodiversity (Frankel, Brown & Burdon, 1995). 

"While it is at the species level that human needs, interests and 
expectations are directly identified and safeguarded, diversity itself, 
the essence of life, can only be preserved in the natural communities 
that we and our descendants safeguard and, we hope, cherish" 
(Frankel, Brown & Burdon, 1995, page 9). 

The higher level of biodiversity associated with an entire ecosystem is important in 
providing a "genetic reserve" (Frankel, Brown & Burdon, 1995, page 8) of organisms, 
that provide a means for a natural community to adapt over time to changes in both the 
surrounding and global environments. This ability for an ecosystem to sustain itself over 
the long-term and those organisms dependent on it (including humans), makes the 
conservation of natural communities of particular importance. Ideally, conserving natural 
communities is the best option available for the conservation of biodiversity over the 
conservation of individual species. However, this is not only difficult to achieve, due to 
the complex nature of ecosystems, but societal pressures surrounding the extr<1;ction and 
use of resources from such ecosystem settings adds to the challenge (Meffe ~d Carroll, 
1994 ). At this point in time it appears that individual parts of an ecosystem are often 
viewed as being worth more separately than when they are together, intact and 
interacting. 



Conservation of Use/ ul Species Such as Medicinal Plants 
The health related uses of medicinal plants, gives them both commercial and 

social value. Such value can make these useful plant species a priority with respect to 
conservation (Frankel, Brown & Burdon, 1995; Sheldon, Balick & Laird, 1997). The 
usefulness of a species creates harvesting pressures on natural populations due to 
increases in demand, however it also creates a major reason for the conservation of not 
only these species but their native habitats as well (Frankel, Brown & Burdon, 1995; 
McNeely and Thorsen, 1991 ). 

The demand associated with such useful species creates a situation in which they 
are either harvested from their native habitats or brought into cultivation. Cultivation 
could lead to the plant eventually becoming domesticated, altering the original genetic 
variation within that species. In addition, harvesting a species from the wild can create 
the potential for over-exploitation (Frankel, Brown & Burdon, 1995). Therefore, in either 
of these situations there is still a need to conserve the native habitats associated with 
these species for a couple of reasons. Firstly, these natural habitats provide a continual 
wild source of medicinal plants, particularly to local peoples in developing countries. 
Secondly, even in the case where a particular species is cultivated and thereby protected, 
it is still important to conserve wild populations, as natural populations provide genetic 
resources that may help to maintain and possibly even improve the productivity 
associated with cultivating a medicinal plant (Frankel, Brown & Burdon, 1995). 

Species Conservation 
Conservation measures can focus on protecting any level of biological diversity 

from the ecosystem or community, through to the population, species, or gene (Meffe and 
Carroll, 1994). Since medicinal plant species are the focus of this discussion, there is a 
particular interest in the conservation of species. Species focused conservation efforts are 
usually described as being either in-situ or ex-situ (Frankel, Brown & Burdon, 1995). 

In-Situ Conservation 
In-situ species conservation deals with conserving a species in its natural 

community or ecosystem setting. From the perspective of genetics, the primary goal of 
in-situ conservation is to minimize the loss of genetic diversity within the populations 
being focused upon (Frankel, Brown & Burdon, 1995). It can be difficult to conserve a 
single species, in a natural ecosystem or community that itself is being threatened. 
Therefore, it is often necessary to incorporate community conservation efforts alongside 
in-situ species conservation efforts for the later to be considered meaningful (Frankel, 
Brown & Burdon, 1995). Therefore, conservation efforts often focus on conserving 
threatened, endangered or rare species in areas such as strictly protected national parks or 
multiple use nature reserves (Frankel, Brown & Burdon, 1995; Meffe and Carroll, 1994). 

With any in-situ conservation effort, decisions and considerations need to be 
made surrounding the nature of the target species, the size and location of the target 
populations, the kinds of complimentary ex-situ efforts to be employed, the types of 
involvement by local peoples, and finally the nature of management strategies and 
techniques that may be applied (Frankel, Brown & Burdon, 1995; Meffe and Carroll, 
1994). For example, the usefulness of medicinal plants often makes them a conservation 
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priority but it also can render their conservation difficult, due to a consistent demand for 
medicinal plants. Interestingly, the harvesting of the medicinal plants can often be 
relatively undisruptive. However, high demands for a particular plant may lead to over-
harvesting and unsustainable collection techniques, despite conservation efforts ( de 
Klemm, 1991; McNeely and Thorsell, 1991). 

In conserving medicinal plant species in their natural habitats there is an · 
understanding of the importance of involving the local people (Sheldon, Balick & Laird, 
1997; Frankel, Brown & Burdon, 1995; McNeely and Thorsen, 1991). For instance, in 
areas where few intact forest ecosystems remain, such as in Thailand, nature reserves and 
parks often are targets for local peoples in search of products such as medicinal plants, 
which are provided by such preserved pockets of diversity. Such extraction of medicinal 
plants from these protected areas is often considered poaching and is associated with 
penalties. In this situation the local people gain little or no benefits from protected areas 
(McNeely and Thorsen, 1991). 

McNeely and Thorsell (1991) in observing this situation in Thailand proposed 
that in order to enhance the role of conservation measures in protected areas, particularly 
regarding valued plant species such as medicinal plants, it is necessary to involve· the 
locals in the conservation efforts and allow them to benefit from these protected areas in 
a sustainable manner. Through local involvement people gain an understanding of the 
importance of these protected areas in providing benefits to them if used in a sustainable 
way. This understanding can lead to the local support for protected areas rather than 
destruction of these important reserves and parks (McNeely and Thorsen, 1991). 

Ex-Situ Conservation 
In comparison ex-situ species conservation efforts, often considered secondary to 

in-situ efforts, involve the protection of a species outside the confines of their natural 
community or ecosystem setting (Frankel, Brown & Burdon, 1995). The complimentary 
conservation efforts of ex-situ measures involve a high level of management by humans 
and are generally associated with venues such as zoos, botanical gardens and seed banks 
(Frankel, Brown & Burdon, 1995; Meffe and Carroll, 1994). Ex-situ conservation and 
specifically the role of botanical gardens will be discussed in detail in the next section. 

IX-BOTANIC GARDENS 

History of Botanic Gardens 
Traditionally the primary role of botanic gardens primary role was to collect and 

cultivate a wide variety of plant species for study and use in the field of plant taxonomy 
(Frankel, Brown & Burdon, 1995). Throughout time however botanic gardens have 
adopted new roles surrounding conservation, education and recreation. 

The European botanic gardens of the 14th Century placed importance on useful 
and economically significant plant species, such as those with medical uses. Within the 
Renaissance Period the idea of the scientific garden evolved (McCracken, 1997). Botanic 
gardens in the 1 ih Century began to take part in the introduction and exchange of plants 
between countries in Europe, Asia, Africa and the Americas. Most of these plants were 
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species used for the food or for the production of fibres (Frankel, Brown & Burdon, 
1995). Modem botanic gardens have their origins in the Enlightenment period of the 18th 

century. During this time period (also known as the Age of Reason) there was an 
appreciation for both aesthetics and scientific pursuits and this was reflected in the nature 
of the gardens that began to appear (McCracken, 1997). With the influence of 
colonization, and the ideas associated with this time period, botanic gardens began to 
appear all over the colonized world (McCracken, 1997). With these beautiful colonial 
gardens grew a public interest in gardening, including a new association between 
gardens, gardening and recreational activities (McCracken, 1997). By the late 20th 

Century, conservation was evolving as another role associated with botanic gardens 
(Frankel, Brown & Burdon, 1995). 

Development of Botanical Garden's Role in Ex-Situ Conservation 
In the mid 1970's, the International Union for the Conservation of Nature and 

Natural Resources (illCN) presently known as the World Conservation Union, created 
the Threatened Plants Committee (Frankel, Brown & Burdon, 1995). This committee 
was responsible for the gathering of information on threatened species and ways in which 
to preserve such species. In 1975 a conference at the Royal Botanic Gardens in Kew was 
held, which brought to the attention of botanic gardens around the world the importance 
and need for preserving endangered species (Frankel, Brown & Burdon, 1995; Heywood, 
1991). This was a defining moment for botanic gardens, which were on their way to 
becoming not only the collectors, caretakers and systematists of the plant kingdom, but 
also the protectors of endangered and threatened plant species (Frankel, Brown & 
Burdon, 1995). 

Then in 1980, the IUCN, the United Nations Environment Program (UNEP) and 
the World Wildlife Fund (WWF) released the World Conservation Strategy. This 
document and its associated concepts and objectives, serve as the basis for subsequent 
strategies aimed towards conservation, including plant conservation (Hamann, 1991; 
Hurka, 1994; Heywood, 1991 ). This influential document outlined three main objectives 
for the conservation of living resources: 

1) to maintain essential ecological processes and life-support systems 
2) to preserve genetic diversity 
3) to ensure the sustainable use of species and ecosystems (Hurka, 1994; 

Hamann, 1991). 
In 1984 the IUCN and the WWF introduced the Plant Conservation Programme. 

It was created in order to address the importance of plant diversity and its conservation. 
As one of the programme objectives, a strong emphasis was placed on the importance of 
botanic gardens with respect to their role in ex-situ conservation efforts (Hurka, 1994; 
Hamann, 1991 ). The aim was to co-ordinate all conservation efforts made by botanic 
gardens around the world, through the creation of a botanic garden conservation network. 
Also, another important priority identified for botanic gardens, relates to the promotion of 
education, awareness, training and networking with respect to plant conservation (Hurka, 
1994; Hamann, 1991). It is important to mention that the programme also recognized the 
importance of plants of economic value, with a particular emphasis placed upon 
medicinal plants that are used in primary health care practices by peoples of developing 
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countries (Hamann, 1991 ). Up until 1984, medicinal plants had not been a focus with 
. respect to conservation (Hamann, 1991). 

Then in 1985 the first International Botanic Gardens Conservation Congress was 
held in the Canary Islands. This involved an examination of the role of botanic gardens 
with the context of a world conservation strategy (Heywood, 1991; Hurka, 1994; Frankel, 
Brown & Burdon, 1995). Later in 1987, the IUCN Botanic Gardens Conservation 
Secretariat was created, which is now referred to as the Botanic Gardens Conservation 
Interp.ational (BGCI) (Heywood, 1991; Hamann, 1991; Hurka, 1994; Heywood, 1992). 
The purpose of this newly formed secretariat was to organize and monitor all of the plant 
conservation activities that were occurring in botanic gardens around the world (Frankel, 
Brown & Burdon, 1995; Hurka, 1994; Hamann, 1991). In 1989, a Second International 
Botanic Gardens Conservation Congress took place. The Botanic Garden Conservation 
Strategy with its concentration on a global conservation effort was introduced. Within 
this strategy an emphasis was placed upon public education (Smith, 1992). In addition, 
plants of economic significance were emphasized and given priority over endangered, 
threatened and rare species in botanic garden conservation settings (Hurka, 1994 ). This 
resulted in medicinal plants being of particular importance along with other economically 
important plant varieties, such as wild crop relatives, and primitive land races of crops 
(Hurka, 1994). This relatively recent emphasis on useful plant species emerged through a 
growing public concern for biodiversity, particularly the genetic resources surrounding 
useful species (Frankel, Brown & Burdon, 1995). This international approach associated 
with the IU CN and the BGCI has been maintained into the present context. 

In contrast to this international perspective national approaches to conservation 
are present and do differ. For example, in the United States, within the Centre for Plant 
Conservation in the Missouri Botanical Garden, there was and still is a priority placed 
upon endangered native plants. However, both international and national approaches 
recognize the importance of genetic diversity and its preservation within and between 
species (Frankel, Brown & Burdon, 1995; Hurka, 1994). 

Botanic Gardens and Conservation Education 
Another role associated with botanic gardens surrounds the need for education 

(Frankel, Brown & Burdon, 1995). In European botanic gardens in the past, many 
provided horticultural information to all types of farmers. Lectures were given at many 
of these gardens as well, particularly during the 19th Century (McCracken, 1997). 
However, in the gardens of many colonized countries such education was not as common 
as it was in Europe (McCracken, 1997). In the 19th Century some European gardens even 
offered courses. These courses usually focused on horticultural information (McCracken, 
1997). Fortunately, the educational role of botanical gardens has continued into the 
present. Today horticultural information.is still an important part of educational 
programs, however there is a focus on educating the public about the importance of 
conserving plant species as well (Frankel, Brown & Burdon, 1995; Jackson & 
Sutherland, 2000). Botanic gardens can contribute significantly to plant conservation 
efforts through their role in educating the public about important conservation issues 
(Hurka, 1994; Smith, 1992). 
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Selecting Species for Conservation in Botanic Gardens 
There are many different considerations that come into play with respect to 

determining which species should be selected for conservation in botanic gardens 
(Frankel, Brown & Burdon, 1995). For instance, whether a botanic garden is part of an 
international co-operative network of gardens around the world or an independent entity, 
will somewhat determine the plant species they will choose to house. Other aspects such 
as local interest and feasibility of housing and propagating a particular species can 
influence the selection process as well (Frankel, Brown & Burdon, 1995). In addition, 
keystone species, historically or culturally significant plants, or species that are 
significant in an ecological or educational sense may be given more emphasis than other 
plants (Frankel, Brown & Burdon, 1995). Plants considered useful and economically 
valuable may be given priprity with respect to conservation (Hamann, 1991; Hurka, 
1994; Frankel, Brown & Burdon, 1995). Finally, the state of the species in the wild often 
dictates a conservation priority as well, with endangered and threatened plant species 
being a main concern (Frankel, Brown & Burdon, 1995; Hamann, 1991; Hurka, 1994). 

Botanic Garden Conservation Activities 
Given either the national or international perspectives on conservation there are 

many activities that are common to most botanic gardens. They provide refuge for plant 
species whether they are endangered, threatened, useful or related to useful species 
(Heywood, 1991; Jackson & Sutherland, 2000; Frankel, Brown & Burdon, 1995). 
Botanic gardens, particularly those that contain seed banks, house collections of genetic 
diversity from a variety of plant species. Often genetic, ecological and physiological 
studies are conducted on species found in the collection. Such studies and other 
propagation related activities provide plants and important information that can be used 
to aid conservation efforts in-situ (Frankel, Brown & Burdon, 1995; Heywood, 1991; 
Jackson & Sutherland, 2000). Also, as in the case of the Calgary Zoo's Botanic Gardens, 
often species are studied for horticultural purposes (Dejong, pers. comm., 2002; Frankel, 
Brown & Burdon, 1995). This horticultural focus can provide important conservation 
opportunities as well. This provides a relatively inexpensive yet effective way to 
conserve a species by introducing the plant into the horticultural trade (Raven, 1976). 

Botanic gardens can be particularly important in providing plant material for the 
re-introduction or replenishment of endangered and rare species in the wild, as they 
collect and then cultivate the re-introduction candidates (Heywood, 1991 ). This reflects 
the interdependencies between ex-situ and in-situ conservation efforts and the importance 
of competency on both sides for the overall conservation effort to be successful (Frankel, 
Brown & Burdon, 1995). 

Importance of Genetic Diversity 
Ex-situ species conservation efforts often focus on the preservation of genetic 

diversity (Hurka, 1994; Frankel, Brown & Burdon, 1995). There are several reasons why 
genetic diversity is crucial to any ex-situ species conservation effort. Firstly, such 
diversity within a species increases the chances of a species surviving in an ex-situ 
environment such as a botanical garden (Frankel, Brown & Burdon, 1995). Secondly, 
genetic diversity within a species will affect the successfulness of plant re-introduction 
projects, particularly in cases where it is expected that human harvesting of those 



reintroduced plants will eventually occur (Frankel, Brown & Burdon, 1995). This is 
particularly important to consider with respect to medicinal plant species. Such diversity 
can play an important role in both the maintenance and successfulness of cultivating a 
particular plant as well. Thirdly, genetically diverse plants provide material for genetic 
research, education and exhibition purposes (Frankel, Brown & Burdon, 1995). 

There are some important considerations that must be dealt with when dealing 
with the concept of genetic diversity and the complimentary nature of ex-situ 
conservation efforts. For instance, it is important that the genetic diversity is 
representative of the diversity associated with a particular species in-situ (Frankel, Brown 
& Burdon, 1995). Particularly within the context of botanic gardens the amount of 
within-species diversity is dependent upon the number of species being preserved by the 
garden. This can directly relate to the availability of space and resources in an ex-situ 
environment such as that of a botanic garden or seed bank (Frankel, Brown & Burdon, 
1995). Therefore, it is important particularly in the case of endangered species, to 
understand the number of sites and the number of samples per site that will be needed to 
constitute a useful amount of within-species genetic diversity. This means that the 
amount of diversity must not hinder the success of a conservation measure that involves 
and depends on the use of the genetic diversity, such as that of re-introduction (Frankel, 
Brown & Burdon, 1995). 

International Co-operation Between Botanic Gardens 
There are currently some 1600 botanic gardens around the world (Jackson & 

Sutherland, 2000; Heywood, 1992). In the mid 1990' s there were approximately 400 that 
were part of international botanic garden network (Frankel, Brown & Burdon, 1995). 
These 400 institutions contributed to a database on ex-situ conservation. The Botanic 
Gardens Conservation Secretariat (BGCS) now the BGCI, developed and maintains this 
PC-based database along with the involvement of the World Conservation Monitoring 
Center (WCMC) (Synge and Heywood, 1991; Frankel, Brown & Burdon, 1995). There 
are some 60,000 rare and threatened plants within the database (Frankel, Brown & 
Burdon, 1995). Through the use of an International Transfer Format (a standardized 
approach to data content and form) that was made available to botanic gardens 
everywhere, it became possible to pool information resources from garden collections 
around the world (Synge and Heywood, 1991 ). This central information system designed 
for botanic gardens highlights endangered plant species (Frankel, Brown & Burdon, 
1995; Synge and Heywood, 1991). 

The centralized database system was first recognized as being of particular 
importance to the plight of endangered plants in 1975 at the Conference on Conservation 
of Threatened Plants. Following this conference the IUCN Threatened Plants Committee 
took on the project and began identifying threatened plant species around the globe and 
determining whether these species could be found within a botanic garden somewhere in 
the world (Frankel, Brown & Burdon, 1995). In the mid 1980's botanic gardens in many 
countries were beginning to plan for and integrate computerized plant record systems. 
This move towards computerization along with the development of a central database by 
the BGCS, led to the networking and co-operative potential that exists today between 
botanic gardens around the world. This is an important step with regards to conservation 
as it allows for the transfer of knowledge between distant institutions (Synge and 
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Heywood, 1991; Frankel, Brown & Burdon, 1995). The growth of international 
connections allows for an increased amount of efficiency with respect to the use of 
botanic garden conservation resources across climatic zones (Frankel, Brown & Burdon, 
1995). 

X - REGULATING MEDICINAL PLANT PRODUCTS IN CANADA 

Present Situation in Canada 
In Canada there is a continuing debate surrounding the regulation of natural health 

products. The debate deals with issues of freedom of choice and access for customers 
versus the governments need to protect the public's health from potentially harmful 
products through regulato!Y action (Gillis, 1999). At present Health Canada is working 
to develop a regulatory and policy framework that will allow consumers to choose and 
purchase natural health products that are safe, high in quality and that exhibit health 
claims that are supported by evidence (Health Canada, 1999; Gillis, 1999). 

Federal Food and Drug Act 
Presently, under the Federal Food and Drug Act herbal products must be 

classified as either a food or a drug. Essentially, any medicinal plant product that makes 
health claims must be regulated as a drug. Drug regulation requires that every product be 
given a Drug Identification Number (DIN). However, in order for a product to qualify 
for a DIN certain qualifications must first be met. For example in the case of herbs, a 
herbal manufacturer would have to follow what is known as Good Manufacturing 
Practices (GMPs). In addition, there must be at least two references supporting the 
intended traditional use of each individual medicinal plant ingredient. Finally, all 
labelling guidelines must also be followed. These include an identification of both 
medicinal and non-medicinal components along with their quantities, directions for using 
the product, claims and indications and finally dosage range. According to the health 
Canada Advisory Panel on Natural Products, applying this drug regulatory process to 
herbal preparations is unnecessarily restrictive (Health Canada, 1999; Gillis, 1999). 

According to Gillis (1999) some believe that if a natural health product is able to 
meet both safety and quality regulations, then it is unnecessary to also subject the product 
to rigorous clinical trials. The reasons to support this are as follows: 

1) The products found in nature are unable to be patented and therefore costs 
associated with the lengthy and extremely expensive clinical trial process 
cannot be recovered (Gillis, 1999) 

2) The nature of pharmaceutical testing requires that a single chemical be 
isolated and measured for effects. This approach would not only be difficult 
as it would mean that the active constituents of a medicinal plant would have 
to be isolated and tested, which is not only expensive but time consuming. In 
addition, this approach does not take into consideration the synergistic 
interactions and effects thought to be associated with herbal products (Gillis, 
1999) 
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3) The length of time and cost of such a process could potentially make .any 
natural health subjected to this rigorous examination more expensive and 
therefore less competitive on the market (Gillis, 1999) 

For all of these reasons the option of regulating natural health products as drugs is simply 
unpracticai. Presently, the only feasible option is to regulate natural health products as 
foods. This is how most herbal products are classified on the market today. 

However, with this food classification, health claims or appropriate dosage 
recommendations on labels are not allowed. In addition, there are no requirements for 
food products to be reviewed and approved for use and manufacturing quality standards 
are voluntary for all food products. This food regulatory framework is insufficient for the 
regulation of herbal products. As with this form of classification, there are no assurances 
about the safety or quality of the natural health product that a consumer is purchasing. It 
becomes obvious that there is a problem, as neither set of regulations associated with 
either drugs or foods is appropriate for natural health products. NHPs seem to fall 
somewhere in between these two classification options presented in the Food and Drug 
Act. 

With the recent resurgence of interest in alternative medicine and natural health 
products such as herbs, the government has come to the important realization that the 
present regulatory framework is inappropriate for NHPs. Fortunately Health Canada is 
presently working to redesign the existing regulatory system to better incorporate NHPs 
(Health Canada, 1999; Gillis, 1999). 

Advisory Panel on Natural Health Products 
In 1998 the Canadian government accepted all 5 3 recommendations related to 

Natural Health Products (NHP) proposed by Health Canada's Advisory Panel on Natural 
Health Products in the 1998 report titled "Natural Health Products: A New Vision" 
(Health Canada, 1998; Health Canada, 1999). Briefly, these recommendations dealt 
with: 

1) the restructuring of the Food and Drug Act to more appropriately 
incorporate NHPs 

2) the use of various experts in developing a NHP licensing process that 
would be not only effective but transparent and cost-efficient 

3) the establishment of the requirement of licenses for all sectors of the 
NHP production process which will relate to the compliance of Good 
Manufacturing Standards 

4) a priority with regards to high quality labelling 
-5) the importance of placing emphasis on quality, safety and efficacy 

requirements, which will have to involve recognized clinical, traditional 
or culture-based evidence 

6) the nature of potential risk associated with a product being the 
determining factor to the extent in which regulatory review will be 
required. 

7) The abolishment of Schedule A of the Food and Drug Act which stated 
that products, treatments, preventatives and cures could not be 
advertising any claims with respect to certain medical conditions. This 
Schedule A was in place to prevent fraud and to encourage people with 
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serious illnesses to seek appropriate medical attention. However, this 
Schedule made it impossible for ~erbal treatments to mention certain 
health claims that were associated with the traditional and or 
scientifically recognized use of that particular herbal preparation 

(taken from Health Canada, 1999; Health Canada, 1998; Gillis, 1999) 

It is interesting to note, that the government also accepted the recommendation 
proposed by the Advisory Committee surrounding the protection of herbs and plants in 
Canada and developing countries. The Committee recognized medicinal plant 
conservation as an important issue due to the recent growth of medicinal plant demands 
in developed countries and the large dependence of the developing world on such 
medicinal plant resources. They also mentioned the importance of medicinal plants to 
Canadian Aboriginal peoples along with the harvesting of local medicinal plant products 
in a fashion that is respectful of local Aboriginal groups traditions and practices (Health 
Canada, 1998). " 

Natural Health Product Directorate 
Along with this acceptance of all recommendations the Government of Canada 

introduced the Office of Natural Health Products (ONHP) in 1999, which is now known 
as the Natural Health Product Directorate (Health Canada, 1999; Mccutcheon, 2002). , 
This office is made up of a small group of experts who consult with stakeholders and 
outside natural health experts, which are part of the Expert Advisory Committee (EAC) 
(Health Canada, 1999). With a contribution of $7 million from the Government of 
Canada to be spent over a period of 3 years, along with the help of the EAC in guiding 
the ONHP' s decisions, the office is designing new and more appropriate regulations for 
NHPs. Part of the process includes defining exactly what is to be considered a Natural 
Health Product (Health Canada, 1999). The responsibility of the office is to provide 
Canadians with choices and access to NHP' s that are: 

1) Safe, 
2) of the highest quality 
3) and that exhibit consistent labelling that will correctly describe the contents, 

uses and health claims associated with the product 
Health Canada is able to accomplish these above three NHP criteria through ensuring the 
following: · 

4) that the Natural Health Product Directorate is responsible for the issuing of 
product licenses 

5) that the Natural Health Product Directorate is responsible for developing 
suitable manufacturing standards and requirements for both importers and 
manufacturers ofNHPs (Health Canada, 1999). 

In addition, inspectors for Health Canada are trained to investigate NHP's. Also, 
due to the overall lack of understanding surrounding natural health products in general, 
the Government of Canada in 1998 had allotted $3 million over three years for research 
in NHPs (Health Canada, 1999). 

Presently, the Natural Health Product Directorate is continuing to research and 
explore issues related to the NHP standards and quality control (McCutcheon, ·2002). 
Therefore, NHPs such as medicinal plants are still classified according to the.Food and 
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Drug Act, making the safety, quality and the efficacy uncertain for those herbal products 
regulated as foods (Health Canada, 1999; Gillis, 1999; McCutcheon, 2002). 

It is important to mention that this discussion on regulations has only focused on 
Natural Health Products. There are many other issues surrounding alternative medicine 
practitioners (the individuals responsible for recommending many of the NHPs on the 
market). Questions arise concerning assurances regarding the qualifications associated 
with alternative medicine practitioners and the quality of care administered by them 
(Crellin, Andersen and Connor, 1997; McCutcheon, 2002). 

XI -MEDICINAL PLANTS IN THE CONTEXT OF CANADA AND 
ALBERTA 

Canadian Interest in Alternative Health Care 
In 1996, the ''Tzu Chi Institute for Complimentary and Alternative Medicine" 

opened in Vancouver, B.C with the support of the Vancouver Hospital. This was 
considered an important step for the validation of medicinal plant therapies in Canada 
(Oliver, 1996). In 1999, 70% of Canadians reported using one or more Natural Health 
Products in the past 6 months, with less than 24% of Canadians consulting alternative 
health care practitioners (McCutcheon, 2002). According to Health Canada, use of 
Natural Health Products tends to be more popular with women than men and with people 
who are educated, have higher incomes, and live in western Canada (McCutcheon, 2002). 
The number of people using alternative/complimentary healthcare is on the increase 
(McCutcheon, 2002). 

In 1997 the proportion of the population that spent $30 on natural health products 
in the past month went from 12% to 19% in 1999. In 1996/97, Canadians spent an 
estimated $3.8 billion on complimentary/ alternative health care in Canada (McCutcheon, 
2002). 

Threats to Popular Native Medicinal Plants in Canada 
Some of the native Canadian medicinal plants such as American Ginseng (Panax 

quinquefolius), Goldenseal (Hydrastis canadensis), Mayapple (Podophyllum peltatum), 
and the Pacific Yew (Taxus brevifolia) are slow growing plants. This slow growth 
increases the potential for these species in the wild to be over harvested (Small & Catling, 
1999). This has been the case for both American Ginseng and Goldenseal with presently 
both being listed as threatened and consequently protected under CITES (Small & 
Catling, 1999; Oliver, 1996). In the past there was a large business in the wildcrafting of 
American Ginseng leading to a near extinction of this species throughout much of its 
original range (Oliver, 1996). Wildcrafting is the harvesting of items such as plant 
materials from the wild. Another example is that of the Pacific Yew, where populations 
have been decreasing with the discovery and consequential demand for the anti-cancer 
compound taxol (Small & Catling, 1999). Fortunately, other methods of production 
have been devised that minimize the impacts on both of these species and their associated 
wild populations. For example, Ginseng is the dominant medicinal plant crop in Canada 
with approximately $100 million worth produced annually (Small & Catling, 1999). In 
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addition, it is now possible to produce taxol in cell cultures in a laboratory, reducing the 
pressure on wild Pacific Yew populations (www.genetics.forestry.ubc.ca). 

Canada's Interest in the Medicinal Plant Industry 
With a growth in the medicinal plant industry, the National Research Council of 

Canada published "Canadian Medicinal Crops" in 1999, outlining information on 
Canadian indigenous medicinal plant species that have current or potential commercial 
value (Small & Catling, 1999). Within this document detailed information is given about 
individual native Canadian medicinal plants along with general information about 
medicinal plants, herbal medicines, medicinal plant research and Canadian regulations. 
The business of growing medicinal plants, along with information about the herbal 
market is also outlined. It is interesting that three of the top selling medicinal plants in 
the United States, Echinacea, Goldenseal and Ginseng, are native to Canada (Small & 
_Catling, 1999). Other Canadian native medicinal plant species that are listed in the 
publication are as follows: 

Achillea millefolium * (yarrow) 
Acorus calamus * ( sweet flag) 
Arctostaphylos uva-ursi* (bearberry) 
Arnica sp. ( arnica species) 
Caulophyllum * sp. (blue cohosh species) 
Cimicifuga racemosa* (black cohosh) 
Echinacea * sp. ( coneflower species) 
Epilobium angustifolium * (fireweed) 
Hamamelis virginiana* (witch hazel) 
Hierochloe odor at a ( sweet grass) 
Humulus lupulus * (hop) 
Hydrastis canadensis (goldenseal) 
Laminariales sp. (kelp species) 
Oenothera biennis * ( evening primrose) 
Oplopanax horridus (devil's club) 
Panax quinquefolius (ginseng) 
Podophyllum peltatum (May-apple) 
Polygala senega (Seneca snakeroot) 
Rhamnus purshianas (cascara) 
Rhodiola rosea (roseroot) 
Sanguinaria sp. Canadensis (bloodroot) 
Taraxacum* sp. (dandelion) 
Taxus brevifolia (Pacific Yew) 
Vaccinium macrocarpon ( cranberry) 

(Taken from Small & Catling, 1999, page V) 
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Some Other Canadian sources of information for medicinal plants: 
Canadian Society for Herbal Research 
Ginseng Growers Association of Canada 
The Canadian Herb Society 

Canadian publications that deal with medicinal plants: 
Canadian Journal of Herbalism 
The Gilded Herb, Canada's Herbal Magazine 

Alberta, Crop Diversification and Medicinal Plants 
There is some focus on crop diversification within Alberta Agriculture, Food and 

Rural Development. Research is being conducted on "special crops" (ie. aromatic and 
medicinal plant species) at the Crop Diversification Center South in Brooks, Alberta 
(Small & Catling, 1999). "In 1999, in Alberta there were approximately 1000 ha of 
spearmint in cultivation. In addition, peppermint was grown for it's essential oil content. 

In 1996, at Olds College there was the Prairie Medicinal and Aromatic Plants 
Conference, which was organized by Alberta Agriculture, Food and Rural Development. 
Many different topics were discussed at this conference. Some of the plants discussed 
that are suitable for cultivation in the prairies are Echinacea, Astragalus, Mints, Valerian, 
Ginseng, Borage, Chamomile and Feverfew (Willard, 1996; Gaudiel, 1996). Goldenseal 
and Uva Ursi are also potentially suitable cultivation candidates for Alberta (Willard, 
1996). 

XII -NATIVE AMERICANS AND MEDICINAL PLANT USE 

Native American Medicine 
Native Americans have been practicing their medicine for at least some 12,000 

years since the Clovis Culture, yet archaeological evidence suggests up to 30,000 years 
ago (Cohen, 1999). Native American medicine involves an understanding of behaviours 
that cause disease along with knowledge of spiritual principles being key to maintaining 
and restoring a healthy balance in a person's life (Cohen, 1999). It is important to 
mention that the term Native Medicine includes a vast array of treatment and diagnosis 
methods used by many different Native peoples throughout North America (Cohen, 1999; 
Willard, 1992; Maries, et al., 2000). 

There are however some concepts that are important throughout all Native 
American cultures, in particular the idea of wholeness. This concept deals with the 
understanding that all things are connected and interrelated (Cohen, 1999). According to 
a spiritual leaders meeting at the University of Lethbridge in 1982, "this connectedness 
derives from the reality that everything is part of a single whole which is greater than the 
sum of its parts. Hence any given phenomenon can only be understood in terms of the 
wholeness out of which it comes" (Cohen, 1999, page 238). Therefore, "health can only 
be understood in terms of the wholeness out of which it comes" (Cohen, 199~, page 238). 
The ultimate wholeness is known by such names as the divine spirit, god, the great spirit, 
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the maker of all things above and in living beings as the life force or the divine breath. 
Both health and disease have physical and spiritual components, which create 
fluctuations in an individual life force (Cohen, 1999). Therefore, in order for a person to 
heal they need to become balanced in both the ·physical and the spiritual, meaning that 
spirituality plays an equally important role in healing an individual as does·the 
physicality (Cohen, 1999; Hutchens, 1973; Maries, et al., 2000). "Health means restoring 
the body, mind and the spirit to balance and wholeness" (Cohen, 1999, page 238). This 
includes the balance of energy in the body, the balance of behaviours and relations with 
ones family, community and nature. 

There are many different healing methods such as prayer and chant, music, 
smudge, laying on of hands, counselling, ceremony and the use of herbs (Cohen, 1999). 
Herbs are often used in conjunction with other methods, depending on the type and 
severity of an individual's illness (Hutchens, 1973; Willard, 1992). Traditionally, Native 
Americans understood the uses of the commonly used medicinal plants, although the 
medicine men ac_quired extensive knowledge about medicinal plants through years of 
practice and training (Hutchens, 1973; Cohen, 1999). 

Traditionally, Native American medicine and healing knowledge is closely 
protected in oral traditions (Cohen, 1999; Willard, 1992; Maries, et al., 2000). The 
indiscriminate sharing of such knowledge is avoided as it is thought that it will weaken 
the spiritual power of the medicine and therefore become less effective as a healing 
measure (Cohen, 1999; Flanagan, 2001 ). The sharing of Native American healing 
knowledge, particularly in cases where anthropologists and other social scientists are 
involved, has been viewed as contributing to the exploitation of Native American culture 
and therefore was traditionally avoided. However, over time there has been an increasing 
amount of information about Native American Medicine compiled and recorded (Cohen, 
1999; Flanagan, 2001; Moerman, 1998). -

Today many Native American healers recognize that such knowledge may be lost 
if it is not recorded. Therefore, in order to preserve their traditions many Native 
American healers will discuss their sacred medicine practices with those interested in 
learning about such traditions (Cohen, 1999; Flanagan, 2001; Hellson & Gadd, 1974). In 
addition, there are an increasing number of Native American physicians and nurses that 
are working to collaborate and instigate cross-cultural understandings and collaborations 
within present day health care practices (Cohen, 1999). This could be particularly 
important as aboriginal healing traditions along with their associated ecology-based 
values could contribute to the development of positive -attitudes towards the environment 
(Cohen, 1999). -

Top Ten Plants with the Greatest Number of Medicinal Uses by Native Americans · 
(from Canada, Greenland and the United States including Hawaii): 

A chill ea millefolium * 
Acorus calamus * 
Artemisia tridentata 
Lomatium dissectum 
Prunus virginiana 
Artemisia ludoviciana 

355 medicinal uses 
219 medicinal uses 
166 medicinal uses 
13 9 medicinal uses 
132 medicinal uses 
128 medicinal uses 
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Oplopanax horridus 
Juniperus communis * 
Mentha canadensis 
Urtica dioica 

Albertan Blackfoot 

128 medicinal uses 
11 7 medicinal uses 
115 medicinal uses 
114 medicinal uses 

(Taken from Moerman, 1998, page 12) 

The traditional home of the Blackfoot were the northern plains along the eastern 
base of the Rocky Mountains in Southern Alberta down into Montana There are three 
Blackfoot tribes 1) the Sik-si-kah' (Blackfoot), 2) the Kai'nah (Many Chiefs now referred 
to as Bloods) and 3) the Pi-ku'ni (Scabby Robes now referred to as Peigans). Together 
the three tribes are known as the Sow-ki'tapi or Prairie People (Johnston, 1982). The 
Blackfoot as nomadic hunters depended upon bison. Despite the fact that the Blackfoot 
were a non-agricultural plains people they did include in their diets a substantial amount 
of vegetable foods and they did cultivate ceremonial tobacco (Johnston, 1982; Flanag~ 
2001). 

Some of the vegetation consumed by the Blackfoot was in the form of medicines. 
Infusions of roots and leaves served as medicines to treat sickness. The parts of plants 
that were most commonly used were the roots, leaves, bark and twigs. The seeds and 
flowers were less popular as medicines (Johnston, 1982). Decoctions of fresh or dried 
plants were used, with generally only one plant species used per preparation, although on 
occasion two or more species of plant were mixed together (Johnston, 1982). Aromatic 
plants such as Sweet Grass, Juniper, Alpine Fir, and Sage were used in smudges and 
sweat lodges to heal, purify and cleanse individuals (Hellson & Gadd, 197 4 ). The 
Blackfoot had knowledge of some 185 plant species belonging to 145 different genera 
from 57 families (Johnston, 1982). According to Johnston (1982), Blackfoot medicine 
can be described by three categories: purely pharmaceutical or medicinal, medicinal with 
supernatural or magical qualities and finally some were purely supernatural. 

The Blackfoot medicinal use of plants was due in part to contact with other Native 
American tribes. The Blackfoot and the Cree in particular traded goods and medicinal 
knowledge with one another (Johnston, 1982; Flanagan, 2001 ). Many of the Cree uses 
for plants are the same as those of the Blackfoot, however the ceremonies and rituals 
surrounding their use are different (Flanagan, 2001 ). A particularly interesting- Blackfoot 
medicine that is commonly called Cree medicine is also referred _to as Love Medicine or 
ixtamakomimmotsiopi which translates to "by means of which we love each other" 
(Johnston, 1982, page 3). It is a mixture of 120-130 plant species that are powdered and 
mixed together and then ingested (Johnston, 1982). 

Medicinal Plants in the Medicinal Plant Database that were Traditionally Used by the 
Cree and Blackfoot Peoples of Alberta (Taken from Moerman, 1998): 

Achillea millefolium ' 
Blackfoot Uses: Analgesic- infusion of plant taken or rubbed on the body to 

soothe the pain associated with gastroenteritis. Antirheumatic - poultice of chewed -
flowers applied to swollen parts and infusions of the plant were applied to swellings. 
Dermatological Aid - infusion was applied to sores. Diuretic - an infusion of the plant 
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was ingested to allow the sickness to pass out through the urine. Gynecological Aid 
infusion of the leaves taken when labor pains start to make the delivery easier. In 
addition, an infusion of the plant was taken to aid in the expulsion of the afterbirth. Liver 
Aid - infusion of the plant taken or rubbed on the body to treat liver problems. Panacea -
an infusion of the plant was rubbed on a part of the body that was being affected by an 
illness. Throat Aid - an infusion was taken to treat sore throats. Veterinary Aid - an 
infusion was used as an eyewash to treat eye problems in horses. 

Acorus calamus 
Blackfoot Uses: Analgesic - rootstock ground and added to tobacco was smoked 

to relieve headaches. Gastrointestinal Aid - poultice of crushed rootstocks and hot water 
were applied to treat cramps. Pulmonary Aid - same poultice as above was applied to 
sore chests. Throat Aid -same poultice as above was applied to sore throats as well. 
Toothache Remedy...., same poultice as above was applied to an aching tooth. , 

Cree Uses: Gastrointestinal Aid - rootstock was ground with water and taken for 
an upset stomach. Throat Aid - rootstock was peeled, chewed and the liquid swallowed 
to treat sore throats. Hallucinogen - the root was chewed to create hallucinogenic effects 
(northern Alberta Cree). Stimulant-the root was chewed for stimulant effects (northern 
Albertan Cree). Unspecified - root was chewed for medicinal effects (northern Albertan 
Cree). 

Allium sp. 
Blackfoot Uses: Analgesic- plant smudge smoke inhaled for headaches. 

Antiemetic - infusion of bulbs was taken to help retain food in cases of vomiting. 
Antirheumatic- infusions of bulbs (sometimes taken with Monarda) was applied to 
swellings. Cold Remedy - bulb smudge was used to disinfect a patient with a cold. 
Cough Medicine - infusion of bulbs was taken for persistent coughs. Dermatological Aid 
- infusion of bulbs ( sometimes taken with Monarda) was applied to sores. Ear Medicine 
- infusion of bulbs was used for ear infections. Eye Medicine - infusion of bulbs was 
used as a eyewash. Miscellaneous Disease Remedy - infusion of bulbs used to treat a 
condition that involved a swollen penis and severe constipation. Pediatric Aid - infusion 
of bulb taken by a nursing mother who wished to transfer the medicinal properties of the 
plant to her child through her milk. Respiratory Aid - dried bulb snuff was used to treat 
sinus congestion and the smoke from the smudging of the plant was used to treat sinus 
troubles as well. Veterinary Aid - smudge of plant was used to treat horses with sinus 
congestion as well. In addition, an infusion of the bulb along with Monarda was used to 
treat saddle sores. 

Arctostaphylos uva-ursi 
Blackfoot Uses: Dermatological Aid - infusion of plant, mixed with grease and a 

boiled hoof and then applied as a salve to peeling and itching scalp, rashes and skin sores. 
Oral Aid - infusion of the plant was used a mouthwash to treat cankers and sore gums. 
Pediatric Aid - infusion of the plant was used to wash baby's heads. 
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Artemisia sp. 
Blackfoot Uses: .Veterinary Aid- flowers of the plant were used in horse 

medicine bundles. 

Astragalus canadensis 
Blackfoot Uses: Antihemorrhagic - the roots were chewed or an infusion of the 

roots were taken in cases of spitting up blood. Dermatological Aid - a poultice of the 
chewed roots were applied to cuts. Pediatric and Pulmonary Aid - the roots of the plant 
were boiled and the steam was used to bathe a child's aching chest. 

Epilobium angustifolium 
Blackfoot Uses: Dermatological Aid-the powdered inner cortex was rubbed on 

the hands and face in order to protect individuals from the cold during the winter. 
Laxative and Pediatric Aid - an infusion of the roots and the inner cortex was given as an 
enema to babies to treat constipation. 

Equisetum arvense 
Blackfoot Uses: Dermatological Aid - a poultice of pieces of the stem of the 

plant is applied to rashes under the arm and in the groin. Diuretic infusion of the roots 
is used as a strong diuretic. Orthopedic Aid - powdered stems were put into moccasins 
to avoid getting foot cramps when traveling for long distances. Veterinary Aid - infusion 
of the roots was given to horses as a diuretic or rubbed on the groins of horses. Powdered 
stems and water were also given to horses to perk them up. 

Juniperus communis 
Blackfoot Uses: Pulmonary Aid- a decoction of the berries was used for to treat 

lung diseases. Venereal Aid - a decoction of the berries was used to treat venereal 
diseases as well. • 

Juniperus sp. 
Blackfoot Uses: Antirheumatic - an infusion of the roots and poplar leaves was 

applied to stiff backs and for backaches. Dermatological Aid - infusion of the plant was 
used to soothe the face after the plucking of whiskers. Orthopedic Aid - infusion was 
used to wash feet. Tonic- infusion of the plant was used as a general tonic. 

Monarda sp. 
Blackfoot Uses: Veterinary Aid - infusion of plant species and Allium is used to 

treat saddle sores. 

Picea sp. 
Cree Uses: Throat Aid- cones chewed to treat sore throats. Venereal Aid- gum 

used as a salve for syphilitic sores. 
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Populus tremuloides 
Blackfoot Uses: Gastrointestinal Aid- infusion of bark used to treat heartburn. 

Gynecological Aid - infusion of bark scrapings taken by women just about to give birth. 
Panacea - infusion of bark used to treat general discomfort. 

Populus sp. 
Blackfoot Uses: Antirheumatic-an infusion of the leaves and juniper roots were 

applied to . stiff backs and to treat backaches. Liver Aid - infusion of the bark was taken 
to treat liver problems. 

Prunella vulgaris -.1 

-Blackfoot Uses: Dermatological Aid - infusion of the plant is used to wash a boil 
' that has recently burst. In addition, an infusion is applied to neck sores. Eye Medicine -
infusion of the plant is used as an eye wash to keep the eyes on days when it is cold and 
windy. Veterinary Aid- infusion of the plant is used to treat saddle and back sores on 
horses and used as an eyewash for horses as well. 

Pulsatilla sp. 
Blackfoot Uses: Antirheumatic - a poultice ofleaves was applied for 

rheumatism. 

Ribes sp. 
Blackfoot Uses: Laxative -the berries are eaten providing mild laxative effects. 

Salix sp. 
Blackfoot Uses: Antidiarrheal- an infusion of the plant was used to counteract 

the laxative effects of a chokecherry infusion. Antihemorrhagic - infusion of fresh 
crushed roots was used to treat internal haemorrhaging. Dermatological Aid - dried 
crushed roots soaked in water and grease was used as a tonic for dandruff and for 
straightening hair. In addition, an infusion of the plant was mixed together with kidney 
fat and then applied to sores on the head. Eye Medicine - infusion used to treat 
bloodshot or irritated eyes. Gastrointestinal Aid - an infusion of fresh crushed roots was 
used to treat problems in the waist region. Throat Aid - an infusion was swallowed to 
treat constricting of the throat. Veterinary Aid - roots were chewed and then spat into a 
horses .eye which was bloodshot or cloudy in appearance. 

Cree Uses: Venereal Aid- decoction of bark used as a wash for syphilitic sores. 

Solidago sp. 
Blackfoot Uses: Nose Medicine- an infusion of the plant or simply chewing the 

plant was used to treat nasal congestion. Throat Aid - the root was chewed to treat sore 
throats and throat constriction. Panacea - an infusion of the plant was used by the diviner 
with his supernatural powers for treating illness. 
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XIII - SOME ALBERTAN ABORIGINAL AND HERBAL MEDICINE 
RESOURCE CONTACTS 

Calgary 
The Wild Rose College of Natural Healing (founded by Terry Willard) 
302 1220 Kensington Rd N.W. 
(403) 270- 0936 
www.wildrosecollege.com 

- This college was established in 197 5 and provides courses both in the classroom and 
some through correspondence leading to diplomas in herbology and holistic health 
therapy. The various course instructors and founder Dr. Terry Willard possess 
knowledge of many different alternative healthcare practices including herbal medicine. 

Calgary 
Integrative Medicine Institute 
170, 1402- 8th Ave N.W. 
(403) 233 - 0917 
www.i-medi.org 
This is a non-profit organization that works to integrate conventional and alternative 
medicine as well as the physical, energetic, mental, emotional and spiritual components 
of healing. There are many alternative and conventional health-care practitioners 
involved in this organization that can act as important integrative medicine resources. 

Calgary 
Faculty of Social Sciences 
Indigenous Studies 
(403) 220- 5881 
Contact Dr. Rick Ponting in the Dept. of Sociology 
(403) 220- 5267 
The University of Calgary presently has an Indigenous Studies minor, which focuses on 
aboriginal topic and research. An Indigenous Studies Degree Program is in the process 
of being approved and implemented at the moment. This will create an important 
aboriginal resource upon its establishment. For more information about this program and 
its content contact Dr. Rick Ponting in the Department of Sociology. 

Edmonton 
Devonian Botanic Garden 
University of Alberta 
( 403) 987 - 3054 
Within this garden, approximately 200 native plants are exhibited in what is referred to as 
The Native Peoples Garden. The plants in this garden represent species that are 
traditionally important to local Aboriginals with a particular focus on the Cree (Nielson, 
2003 pers. comm.; Flanagan, 2001). Patrick Seymour who was the garden director from 
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1976 -1991 initiated the garden. Individuals that contributed to the development of the 
garden are the late Dr. Anne Anderson, who was a Cree language instructor in Edmonton, 
Gordon Nielson, a garden staff member, and Luke Chalifoux, an elder Cree healer who 
was concerned with the loss of traditional knowledge surrounding usages for native plant 
species (Flanagan, 2001; Nielson, 2003 pers. comm.). In addition the Enoch nation north 
of the garden aided in preparing the garden site during the initial stages of its 
development (Flanagan, 2001 ). 

Edmonton 
Aboriginal Studies Program 
School of Native Studies 
University of Alberta 
(780) 492 - 2991 
At the University of Alberta aboriginal studies programs are offered including and 
ethnobotanical program. This School of Native Studies provides an important resource 
for future research efforts in the of Native American Medicine and medicinal plants 
specifically within an Albertan context. 

XIV -ZOOPHARMACOGNOSY 

In 1978, tropical biologist Daniel Janzen proposed that the secondary compounds 
in some of the plants eaten by animals could act to protect these animals from parasites 
and microbial disease (Sumner, 2000). He argued that if animals are able to learn to 
avoid certain toxic species of plants, perhaps they are able to learn to eat others that 
provide relief from certain discomforts and ailments, such as stomachaches. Over a 
decade later, the term Zoopharmacognosy, coined by Eloy Rodriguez and Richard 
Wrangham in 1992 was defined as the study of medicinal plant use by animals (Webb, 
1997; Sumner, 2000). 

Through studying the types of plants consumed by an animal, the associated 
feeding behaviour, and the state of an animal's health, it becomes possible to determine 
whether a plant is being eaten for medicinal purposes (Sumner, 2000). An average of 43 
species of plants are eaten by a single species of primate and of this it is suggested that 
only 1-3 of the species may be used for their medicinal properties (Webb, 1997). In 
comparison with an average indigenous rainforest tribe, approximately 5 8 plant species 
are used as a source of food, with about 300 species utilized for their medicinal properties 
(Webb, 1997). 

Primates were the original focus of zoopharmacognosy studies conducted by 
Wrangham (Sumner, 2000). Some interesting examples of medicinal plant use by 
primates include, the swallowing of whole intact Commelina leaves by Eastern Lowland 
Gorillas and Common Chimpanzees. In Ecuador, indigenous peoples use Commelina 
species to treat headaches (Sumner, 2000). It is suggested that these primates may be 
ingesting Commelina for similar reasons. Some other plants that are used by focal 
African people that are also used by the Common Chimpanzee are Rubia cordifolia, used 
by locals to treat stomachaches, and Aneilema aequinoctiale used by locals to treat fevers 
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and earaches (Sumner, 2000). Also, species of Veronia, used by Chimpanzees contain 
many secondary compounds with antibiotic and anti-tumor activities that are also known 
to inhibit the reproduction of parasitic worms, particularly the worms that are responsible 
for schistosomiasis (Sumner, 2000). This new field of study provides opportunities for 
the discovery of new bioactive plant compounds that can be used to treat human illness. 

XV -INDIVIDUAL CONSERVATION EFFORTS 

The Role of the Individual in Conservation 
Individuals visiting the Calgary Zoo and learning about the importance of 

medicinal plants and their conservation, may wonder what they can do to aid in 
conserving these invaluable plant species. Through an Internet search, sites associated _ 
with organizations such as the United Plant Savers (www.plantsavers.org) focus on plant 
conservation and in particular medicinal plant conservation. There are often suggestions 
for local conservation efforts. Some are presented below: 

1) Being a Responsible Consumer 

Being a responsible consumer is an extremely important step that any 
individual can take regarding the buying of medicinal plant products. 
Understanding what you are purchasing and how it potentially impacts a species or a 
particular environment is crucial. A person should try to make decisions to purchase a 
product based on such an understanding. The possibility exists for consumers to 
influence industry and their associated methods of production. If people begin to focus 
their buying power only on those products that are produced by environmentally 
responsible companies, this could impact the conduct of companies in the entire industry. 
The individual consumer has the power to help support the conservation of medicinal 
plants. To become a more informed and environmentally aware consumer a person can 
do any of the following: 

a) Read the labels on the herbal products that you are buying. Labels can 
often tell you a lot of information. The label could tell you not only 
information about the medicinal plant product but also possibly where th~ 
plant came from or how it was harvested and whether or not the species is 
abundant or considered threatened. Ask questions when reading a label. Was 
the plant harvested from the wild (wild-crafted) or did the plant come from 
cultivated sources? 

b) If the label provides insufficient information, then you should try and 
learn more about the medicinal plant product and the company or 
companies that are selling the product. You can do this through a search on 
the Internet or possibly through asking staff at the store where you are 
thinking of purchasing the plant product. Try to find out more about the . 
companies policies on conservation and how they approach traditional 
knowledge and indigenous peoples. Again ask questions. Is the company 
committed to the sustainable harvesting practices? Does the company work 
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with and support local indigenous peoples who may have provided the initial 
plant knowledge surrounding the therapeutic use of the plant? Is the plant a 
species that is considered endangered or threatened or rare? Is the plant listed 
under the Convention for International Trade in Endangered Species? 

2) Individual Education and Action 

Another important step an individual can do to help aid in the conservation 
of medicinal plants is to educate themselves about medicinal plants and the related 
conservation issues. Individuals could focus on the medicinal plants that they use 
frequently or that they are particularly interested in or perhaps local medicinal plant 
species. Through Internet searches and accessing books and articles at the local library, 
visiting local zoos and conservation centers, a person can gain a better understanding of 
these particular plant species with respect to habits, habitats, growth requirements and 
related conservation issues. From this information, an individual could begin to take 
action regarding the conservation of medicinal plants. For instance, an individual may 
decide to grow their own medicinal plants at home in a personal medicinal plant garden. 
Joining a national plant conservation group is another option. Individuals could work 
with local organizations to help conserve local habitat where threatened native medicinal 
plant species are known to exist. There may also be opportunities for individuals to help 
monitor wild medicinal plant populations. This sort of information could be found 
through contacting local universities or colleges or provincial environmental offices. 

XVI - ORGANIZIATIONS WORKING TO PRESERVE MEDICINAL 
PLANTS IN NORTH AMERICA 

A list of organizations that work to preserve wild medicinal plants in North America 
(Taken from Robbins, 1998): 

American Botanical Council 
British Columbia Native Plant Society 
Canadian Wildlife Service, Endangered Species Division 
Canadian Nature Federation 
Canadian Wildflower Society 
Committee on the Status of Endangered Wildlife in Canada 
Environment Canada, Environmental Conservation Branch 
Herb Research Foundation 
Missouri Botanical Gardens 
Native Plant Societies 
New York Botanical Gardens 
Sierra Club 
Society for Conservation Biology 
Society for Ecological Restoration 
Society for Economic Botany 

44 



Society of Ethnobotany . 
The Land Conservancy (British Columbia) 
Nature Conservancy 
TRAFFIC North America (part of the World Wildlife Fund- U.S.) 
United Plant Savers 
Other botanical gardens and arboreta 
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CHAPTER NINE 
CONCLUSIONS AND APPLICATION RECOMMENDATIONS 

9 .0 Chapter Purpose 

The purpose of this chapter is to discuss limitations associated with this Master's 

Degree Project and recommendations for applying the Medicinal Plant Database and the 

Information Booklet to future medicinal plant education programming at the Calgary 

Zoo. In addition, recommendations for further research surrounding this topic will be 

discussed. 

9.1 Project Limitations 

The major limitation associated with this MDP surrounds the nature of the project 

providing a foundation of information from which medicinal plant education 

programming can be based. This research provides the Calgary Zoo with an important 

Medicinal Plant Educational Resource in the form of a Medicinal Plant Database and 

Information Booklet, however this project does not provide the Calgary Zoo with a 

Medicinal Plant Education Program or with specific details of how to design and develop 

a Medicinal Plant Education Program. Therefore, this project is essentially a starting 

point for the Calgary Zoo with respect to Medicinal Plant Educational Programming. 

9.2 Recommendations for the Application of the Medicinal Plant Database and 
Information Booklet to the Development of Medicinal Plant Education Programs 

The Medicinal Plant Database and the Information Booklet were designed to provide 

a strong foundation of information that can be used by both the Calgary Zoo education 

and horticulture staff as the basis for developing medicinal plant education programs. 
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The recommendations for applying both the Medicinal Plant Database and the 

Information Booklet will be presented within the context of the following: 

• The Calgary Zoo and it's Botanical Garden 
• The key principles in effective environmental education programming 
• The nature of medicinal plants, medicinal plant conservation, herbal medicines as 

potentially controversial topics of discussion 

The recommendations are presented in phases with each phase building upon the 

educational developments of previous ones. 

9.3 Phase I: Label All of the Medicinal Plant Species 

First, using the list of species and corresponding bed location information 

provided in the Medicinal Plant Database, all of the plant species identified as medicinal 

should be located and distinguished from other plant species in the Calgary Zoo's 

Botanical Garden. Minimally, these medicinal plants should be labelled as medicinal in 

their present bed locations in the garden. Labels should include the botanical name, a 

common name, nativity and a brief summary of the medicinal uses associated with a 

particular plant. If a plant is considered endangered or listed under CITES, this 

information could be provided on the label as well. 

In addition, as suggested by Johns (2003, pers. comm.) the information in the 

Medicinal Plant Database should be transferred over to the Calgary Zoo's new BG-Base 

database program. The BG-Base program is the recently installed database system that 

the Calgary Zoo staff will access on a regular basis. 

9.3.1 Some Important Phase I Benefits 

Labelling the Medicinal Plants within their present bed locations in the_ Calgary 
Zoo would: 
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• provide some interpretation of medicinal plants within the Calgary Zoo's 
Botanical Gardens 

• provide a basis for further developments surrounding medicinal plant 
educational programming 

Transferring the Information in the Medicinal Plant Database over to the Calgary 
Zoo's new BG-Base system would: 

• make the information compiled in the Medicinal Plant Database more 
convenient and accessible as the BG-Base will be the Calgary Zoo's most 
frequented database, particularly for plant related information 

9.4 Phase II: Develop a~, Informative Pamphlet, a Related Self-Guided Medicinal 
Plant Tour and a Guided Medicinal Plant Tour 

In co-ordination with the labelling suggested above, pamphlets should be 

developed that would include: 

1) more information specific to particular medicinal plants labelled within the 

Zoo's garden collection (ie. additional medicinal uses, claimed effects, 

aboriginal uses, threats to species, etc ... taken from the Medicinal Plant 

Database and Information Booklet) 

2) a map and information pertaining to a self-guided walking tour that would 

compliment the self-guided animal touring that presently occurs at the Zoo. 

The information in the pamphlet should pertain to the different medicinal 

plants displayed throughout the designated tour route within the Calgary Zoo 

Medicinal plants could either remain in their present bed locations or they 

could be moved in ways that would facilitate walking tours. 

Visitors could have an option of taking either a self-guided walking tour or a guided 

medicinal plant tour. Perhaps it would be more appropriate if such guided tours were 

only offered during the peak summer months on particular days at particular times. 
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Trained docent volunteers or local community members with expertise in an aspect of 

medicinal plant use or production could be involved in providing the guided tours. 

Through accessing and involving a variety of people from the community such as 

herbalists and alternative healthcare practitioners, the tours could maintain a level of 

diversity that may even keep local regular zoo visitors interested in the tours. On the 

tour the guides could interpret information surrounding the medicinal plants encountered, 

perhaps adding personal stories about their experiences with medicinal plants. 

The information in the Medicinal Plant Information Booklet and Database could 

be used by Calgary Zoo education staff to develop an educational program that would 

focus on training docent volunteers and any others responsible for providing the tours. In 

addition, staff responsible for providing the Chevron Zoo School programming could be 

incorporated into such a training program. This would serve as an initial step to 

integrating medicinal plant tours into some of the Chevron Zoo School programs and 

other school curriculum oriented field trips, which deal with related topics such as 

conservation, plants or human health. 

The information provided in boththe Medicinal Plant Database and the 

Information Booklet could serve as the foundation of knowledge from which Zoo 

education and horticultural staff could base such educational tours. For instance,the 

various topics in the booklet could serve as ideas for various different types of medicinal 

plant tours. Perhaps one tour could deal with the history of medicinal plant use, while 

another could focus on conservation related concerns surrounding such topics as habitat 

destruction, overexploitation, herbal medicines and human health, Native American 

medicinal plant use, bioprospecting and loss of traditional knowledge. 
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9.4.1 Some Important Phase II Benefits 

Developing an informative pamphlet that involves a self-guided tour through the 
Calgary Zoo's botanical collection would: 

• take advantage of the "living medicinal plant resources" found throughout 
the ~oo' s Botanical Garden collection, which are presently underutilized 

• provides experiential learning opportunities involving living medicinal 
plants 

A guided medicinal plant tour through the Calgary Zoo's Botanical Garden 
would: 

• provide mqre in depth educational and interpretive opportunities that 
involve interactions and discussions with knowledgeable guides providing 
the tour 

• provide opportunities for members in the community with some expertise 
surrounding medicinal plants to become involved in the Calgary Zoo's 
educational programming and conservation efforts 

• provides a venue for accessing affective resources within the surrounding 
community such as knowledgeable community members that are willing 
to provide their services along with interesting stories surrounding 
medicinal plants (ie. curative qualities and effects of medicinal plants, 
harvesting plants from the wild, etc ... ) 

9.5 Phase III: Develop a Medicinal Plant Garden and Ethnobotanical Exhibit with a 
Focus on Local Native American Uses for Medicinal Plants 

An ethnobotanical exhibit should be developed, such as that envisioned by the 

Calgary Zoo's new CEO Alec Graham (Johns, 2003, pers. comm.). Such an exhibit 

would provide many educational and interpretive opportunities. The broad content found 

in both the Medicinal Plant Database and Information Booklet could easily serve as the 

basis from which to develop both interpretive and educational programs involved in a 

larger exhibition. For instance, topics in the booklet such as that of habitat destruction, 

loss of traditional knowledge, bioprospecting and local aboriginal uses for plants 

(Blackfoot in particular) found in the Calgary Zoo could serve as a foundation of 
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information from which .ethnobotanical focused education programs could be developed. 

The Medicinal Plant Database could be used to identify and locate the medicinal plants to 

be included in the exhibit and if feasible, relocated to become part of the display. Much 

of the information on the labels could be information taken directly from the Medicinal 

Plant Database and from the section on local aboriginal traditional medicinal plant uses 

provided in the Information Booklet. 

In particular, an ethnobotanical exhibit focusing on Blackfoot uses for medicinal 

plants would complemenf the Native Peoples Garden at the University of Alberta, which 

focuses primarily on the northern Albertan traditional aboriginal cultures (mainly the 

Cree) and their medicinal uses for some 200 species of plants. In developing a Blackfoot 

focused garden the Calgary Zoo would be contributing to the preservation of traditional 

aboriginal knowledge on a local level, while expanding upon the University of Alberta' s 

Aboriginal Medicinal Plant resource, the Native Peoples Garden. This would add to the 

development of a larger Albertan Aboriginal Medicinal Plant Resource. 

The Calgary Zoo should consider developing such an exhibit. However, such a 

garden may be most appropriate and effective as a seasonal display as many of the 

medicinal plants that would be in such an exhibit would be adapted to the Albertan 

climate and therefore would be easily displayed outdoors. This is important to mention 

as the CEO Alec Graham envisioned the ethnobotanical garden being developed within 

the present Palm Garden in the Conservatory (Johns, 2003 , pers. comm.). Perhaps, two 

separate ethnobotanical exhibits would be most appropriate. One could be a seasonal 

exhibit, which focuses upon Blackfoot traditional medicinal plant use, while the other 
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could be maintained year round in the Conservatory and could focus on other traditional 

medicinal plant uses from cultures all around the world. 

In addition to previous suggestions, a medicinal plant garden in a section of the 

outdoor Dorothy Harvie Garden would provide several different educational 

opportunities. An outdoor garden filled with medicinal plants capable of growing in the 

Chinook zone could be directed at the local gardening community interested in growing 

medicinal plants in the Calgary region. Medicinal plant gardening programs could be 

developed and offered seasonally, with demonstrations and gardening techniques 

conducted in the outdoor herb garden. This sort of program would complement the other 

gardening programs presently in place at the Calgary Zoo such as that of the Trail 

Garden. The Medicinal Plant Database could serve as an important reference resource 

from which medicinal plant species could be identified within the Calgary Zoo that could 

be included in a Dorothy Harvie herb garden. 

Within all stages of developing the educational and interpretive programs whether 

related to ethnobotanical exhibits or medicinal plant gardens, the local community should 

be encouraged to become involved. Individual community members with particular 

expertise in medicinal plants, herbal medicines, their uses, production and harvesting 

should be approached for involvement in developing medicinal plant and related . 

environmental education programs. Local herbalists, alternative health care practitioners, 

related organizations and First Nations people are some of the accessible medicinal plant 

resources that exist with the local community. The Medicinal Plant Information Booklet 

provides a list of organizations in the community that could be contacted. 
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First Nations people in particular have the potential to act as important . 

educational resources in medicinal plant programming, specifically those programs 

involving ethnobotanical topics and storytelling. Storytelling, which is a traditional 

mefil?-S for First Nations people to educate one another, is also an educational technique 

that functions within the affective domain triggering emotional responses in people. 

Involving qualified community members in the development and implementation of 

educational programs at the Calgary Zoo's Botanical Gardens will not only enhance the 

quality of the education program, but also involve and empower members of the local 

community. 

9.5.1 Some Important Phase III Benefits 

An ethnobotanical exhibit particularly that involving Blackfoot medicinal plant 
use, would: 

• Provide opportunities for longer visitor exposure time with respect 
to interpretation, as more information can be made available in a 
exhibition · 

• Contribute to the local Blackfoot community through accessing 
individuals from this community in developing and implementing 
the exhibit and related educational programs and through 
contributing to the preservation of traditional knowledge 

• Help to prevent the loss of traditional knowledge that is occurring 
in Native American communities around the world 

A medicinal plant garden would: 
• Provide members of the local gardening community with information 

about growing medicinal plants in their gardens 
• Provide a venue for medicinal plant garden experiential learning 

opportunities that can be integrated into environmental education 
programs 
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9.6 Additional Suggestions Surrounding Medicinal Plant Conservation Programs 

Presented below are some final suggestions for the Calgary Zoo that relate to the 

development of medicinal plant education programming and the development of related 

exhibitions. 

9.6.1 Consider Liability Issues Associated with Medicinal Plant Education 
Programming 

It is important that the Calgary Zoo consider issues surrounding liability in 

providing inf ormatioil surrounding medicinal plants. The Zoo should be aware that in the 

event that they do develop and make medicinal plant education programs available to the 

public it is important to understand that some individuals may misinterpret the goal of the 

Calgary Zoo in providing information related to Medicinal Plants. It must be made clear 

in any medicinal plant related educational programming that the Calgary Zoo does not 

recommend the use of medicinal plants without consulting a herbalist or qualified 

alternative health care practitioner. The Calgary Zoo should also stress in medicinal plant 

programs that many medicinal plants are toxic and that many are similar to 

pharmaceutical drugs in that in the case of an overdose many serious consequences can 

result, including death. The health benefits of medicinal plants as with all pharmaceutical 

drugs are very much dose specific. 

9.6.1.1 Some Important Benefits 

Considering liability issues associated with Medicinal Plant Education 
Programming would: 

• Decrease the possibility of the Calgary Zoo ever being laid with a liability 
lawsuit associated with medicinal plant use and one or more of their 
visitors 
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9.6.2 Horticulture and Education Staff Working Together to Develop Medicinal Plant 
Conservation Education Programs 

In developing Medicinal Plant education programs the Calgary Zoo's education 

and horticulture staff should work together. Given the botanical content of the Medicinal 

Plant Database and the plant-focused topics within the Booklet, the Zoo ' s education 

programmers will benefit from the knowledge that the horticulturalists can provide in 

terms of understanding details about the plants discussed within the Database. For 

instance, a horticultural perspective may provide interesting and useful insights into the 

feasibility of some medicinal plant educational programming, particularly with respect to 

relocation and placement of medicinal plant species. 

9.6.2.1 Some Important Benefits 

Education and horticulture staff working together to develop medicinal plant 
education programs would: 

• allow the Zoo to take a more interdisciplinary approach to medicinal plant 
education programming at the Calgary Zoo 

• possibly provide new and interesting insights surrounding how medicinal 
plant education programs should be developed and implemented given the 
two different perspectives associated with the education and horticultural 
staff 

9-. 6.3 Incorporate the Cognitive and Affective Domains in Medicinal Plant Educational 
Programming Through the Use of Such Techniques as Storytelling 

The Calgary Zoo focuses on the affective domain within their educational 

programming, however they should concentrate somewhat on the cognitive domain, 

particularly given the large amount of information provided in the Medicinal Plant 

Database and the Information Booklet. The Zoo should try to provide visitors with more 

information while still incorporating affective educational techniques. This w~uld allow 

the Calgary Zoo to maintain their present position surrounding the affective domain and 
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to integrate more of the cognitive into their educational programming. For instance, 

storytelling is an ideal educational technique that will permit the Zoo ' s education staff to 

work within both the cognitive and affective domain. 

Storytelling is one technique that has been used successfully by other Botanic 

Gardens around the world (Edwards & Kelpie, 1996; Graham & Bird, 1996). A story's 

ability to trigger emotional responses in those listening would make this educational 

technique particularly appealing to the Calgary Zoo. However, in addition, within a story 

there is the potential to incorporate relatively large amounts of pertinent information that 

would normally be too much to include on interpretive signage such as plant labels. 

Therefore, storytelling is one educational technique that should be explored by the 

Calgary Zoo as it may offer both affective and cognitive benefits. 

9.6.3.1 Some Important Benefits 

Incorporating the cognitive and affective domains in educational programming 
through the use of such techniques as storytelling would: 

• allow the Calgary Zoo to incorporate more information from the 
Medicinal Plant Educational Resource Materials into their educational 
programming 

• allow the Calgary Zoo to take advantage of the benefits offered by both a 
focus on the affective as well as the cognitive domains in any medicinal 
plant education programming that is developed 

9.6.4 Network with Other Botanic Gardens and Organizations in Developing Medicin·al 
Plant Conservation Exhibitions and Educational Programs 

In developing any educational program, networking with other botanic gardens 

and organizations on international, national and local levels can provide invaluable 

educational information and resources. The Calgary Zoo' s Botanical Garden should form 

a relationship with the University of Calgary and particularly the University of Alberta 
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due to its involvement and experience in developing and maintaining the Native Peoples 

Garden. From both of these institutions the Calgary Zoo may be able to gain further 

insights into educational programming and exhibition development. · However, most 

importantly the Calgary Zoo would likely gain access to eager students willing to provide 

their skills completing school related projects that may link with the Zoo's interests in 

developing labelling, a medicinal plant garden, a medicinal plant tour or an 

ethnobotanical exhibit. 

In addition, the Ca1gary Zoo should join the Botanic Garden Conservation 

International (BGCI), which has a history of fostering the exchange of conservation and 

educational information between botanic gardens around the world. Drawing on 

information provided by this organization, the Calgary Zoo would be able to access 

information related to medicinal plant and ethnobotanical exhibitions and related 

educational programs from other botanic gardens. Such an exchange would prove to be 

particularly useful in the planning of medicinal plant education programs at the Zoo. In 

addition, through an examination ·of other botanic gardens experiences with medicinal 

plant education programs, the Zoo will be able to gain an understanding of the achievable 

outcomes of such programming. 

9.6.4.1 Some Important Benefits 

Networking with other botanic gardens and organizations on international, 
national and local levels and joining the BGCI would: 

• Provide the Calgary Zoo with information that would help Zoo staff make 
informed decisions throughout the planning, development and 
implementation of medicinal plant programs 

• Provide the Zoo with many different types of resources, from literature to 
professional and their insights to knowledgeable community members and 
helpful students that will contribute and essentially aid in the d~velopment 
and success of medicinal plant education programs 
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9.6.5 Books That the Calgary Zoo Should Purchase as General Reference Material 

The Calgary Zoo should purchase several books and documents as general 

reference materials that relate to medicinal plant topics such as conservation, human 

health, herbal medicines and aboriginal medicinal plant use. The list of literature is as 

follows: 

Books: 

Akerele, 0., Heywood, V.~ & Synge, H. (Eds.) (1991). Conservation of Medicinal 
Plants. (pp. 213-228). Cambridge: University Press. 

Balick, M. & Cox, P. (1996). Plants, People and Culture: The Science ofEthnobotany. 
New York: Scientific American Library. 

l3lumenthal, M., Busse, W., Goldberg, A., Gruenwald, J., Hall, T., Riggins, C. & Rister, 
R. (1998). The Complete German Commission E Monographs: Therapeutic 
Guide to Herbal Medicines. Austin: American Botanical Council. 

Blumenthal, M., Goldberg, A. & Brinckman, J. (2000). Herbal Medicine: Expanded 
Commission E Monographs. Austin: American Botanical Council. 

Grifo, F. & Rosenthal, J. (Eds.) (1997). Biodiversity and Human Health. Washington, 
D.C.: Island Press. 

Moerman, D. (1998). Native American Ethnobotany. Portland: Timber Press. 

Sheldon, J., Balick, M. & Laird, S. (1997). Medicinal Plants: Can Utilization and 
Conservation Co-exist? Bronx: The New York Botanical Garden. 

Botanic Garden Conservation International Document: 

Jackson, W. & Sutherland, L. (2000). International Agenda for Botanic Gardens in 
Conservation. U .K.: Botanic Gardens Conservation International. 

World Bank Documents: 

Lambert, J., Srivastava, J. & Vietmeyer, N. (1997). Medicinal Plants: Rescuing a Global 
Heritage. Washington, D.C.: The World Bank. 
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Srivastava, J., Lambert, J. & Vietmeyer, N. (1996). Medicinal Plants: An Expanding 
Role in Development. Washington, D.C.: The World Bank. 

World Health Organization Documents: 

World Health Organization (1999). World Health Organization Monographs on Selected 
Medicinal Plants. Vol. 1. Geneva: WHO. 

World Health Organization. (2002). WHO Traditional Medicine Strategy 2002-2005 
(Electronic version). Geneva: World Health Organization. 

9. 7 Recommendations for Further Research 

In the event that the Calgary Zoo accesses this MDP for Medicinal Plant 

Education Programming they should expand upon the research topics provided in the 

Medicinal Plant Information Booklet. A particularly important area that was not 

examined within the booklet, but which has important implications for medicinal plant 

conservation surrounds the cultivation of medicinal plants. Important topics include the 

cultivation of genetically modified varieties of medicinal plant species and the use of 

organic farming techniques versus those of conventional practices that involve the use of 

pesticides and herbicides. 

The nature of this project in providing a foundation of information for educational 

programming suggests subsequent research should focus on designing and developing 

medicinal plant education programs at the Calgary Zoo. The results from this MDP can 

be used as a basis for such research. Individual attention should be given to designing 

programs that cater to the diversity of people that visit the Calgary Zoo's Botanical 

Garden. 
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Finally, the Calgary Zoo should research other medicinal plant species to be 

included in the Zoo's medicinal plant collection. These species should fall within the 

criteria for identifying medicinal plant species if they are not already listed in the 

Medicinal Plant Database field "Other Related Medicinal Plant Species". In particular, 

there are medicinal plant species that are particularly relevant to both medicinal plant 

conservation issues and the Calgary Zoo's Canadian context that would be important to < 

include in their collection if the Zoo does decide to become involved in medicinal plant 

conservation programming. For, instance, American Ginseng (Panax quinquefolium) is a 

medicinal plant many people have some familiarity with. It is native to parts of eastern 

Canada and has a history of been overexploited in the wild. Goldenseal (Hydras tis 

canadensis) is another species that is popular as an ingredient in herbal cold remedies. It 

is also native to parts of Canada and has been subjected to periods of overexploitation in 

the wild. These two species given their popularity on the market, their Canadian nativity, 

and their history of over harvesting in the wild makes them ideal subjects for discussion 

in medicinal plant programs at the Calgary Zoo. The Zoo should research and expand its 

collection to incorporate species such as these into their collection. 
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APPENDIX 

HARDCOPY OF THE MEDICINAL PLANT DATABASE 



SYMBOLS AND FIELDS USED IN THE MEDICINAL PLANT 
DATABASE 

LEGEND FOR CITATION SYMBOLS USED IN DATABASE 

* Physicians Desk Reference for Herbal Medicines 
Fleming, T., et al. (2000). The Physicians Desk Reference for Herbal Medicines. 

Montvale: Medical Economics Company, Inc. 

" Herbal Medicine: Expanded Commission E Monographs 
Blumenthal, M., Goldberg, A. and Brinckman, J. (2000). Herbal Medicine: 

Expanded Commission E Monographs. Austin: American Botanical Council. 

~ The Complete German Commission E Monographs: Therapeutic Guide to Herbal · 
Medicines 

Blumenthal, M., Busse, W., Goldberg, A., Gruenwald, J., Hall, T., Riggins, C. 
and Rister, R. (1998). The Complete German Commission E Monographs: Therapeutic 
Guide to Herbal Medicines. Austin: American Botanical Council. 

@ WHO Monographs 
World Health Organization (1999). World Health Organization Monographs on 

Selected Medicinal Plants. Vol. 1. Geneva: WHO. 

+ The Calgary Zoo and Botanical Garden Plant Database - inf onnation taken from the 
Calgary Zoo and Botanical Garden Database Printout that was provided 
July of 2001 · 

< CITES - Listings based on CITES database provided on their website: 
www.cites.org/eng/resources/species/html 

= IUCN Red List of Threatened Species -Listings based on IUCN database provided in 
co-ordination with the World Conservation Monitoring Center on the website: 

www.unep-wcmc.org 

' ESCOP Monographs taken from Herbal Medicine: Expanded Commission E 
Monographs ( see citation above) - those species of plants in the database marked with ' 

are listed in the ESCOP .monographs and are merely noted in the database due to 
an inability to access the actual ESCOP monographs publication 

" WHO Monographs (Volume 2) taken from Herbal Medicine: Expanded Commission E 
Monographs (see citation above)- those species of plants in the database marked with" 

are listed in volume 2 of the WHO monographs that was scheduled for release in 
2000, however with an inability to access the second release of the WHO 
monographs these species were merely noted as being part of the second volume 



DATABASE FIELD DESCRIPTIONS 

1) Family-based on those families present in the Calgary Zoo's Plant Database 
- families found in the database are associated with both 

identified medicinal plant species found within the Calgary 
Zoo's Botanic Gardens and genera present in the zoo's 
gardens but which are related (by genera) to medicinal 
plant species not found within the Calgary Zoo' s Botanical 
Garden plant collection 

2) Genus- based on those genera present in the Calgary Zoo's Plant Database 
- genera found in the database are associated with both 

identified medicinal plant species found within the Calgary 
Zoo's Botanic Gardens and species that are only related 
through genera to . other medicinal plant species not found 
within the Calgary Zoo' s Botanical Garden plant collection 

3) Species - all species that appear in the medicinal plant database were identified 
through the defined criteria as being medicinal plants present within the 
Calgary Zoo's Botanic Garden and therefore include specific information 
about them in the following fields 

4) · Other Names-includes common names associated with a medicinal plant species 
found within the Calgary Zoo's Botanical Gardens 

5) Medicinal Plant Part - is the part of the plant has been identified as having 
medicinal properties (ie. Bark, root, leaf, whole plant, aerial part of plant, 
etc ... ) 

6) Habit - this information was taken directly from the Calgary Zoo' s Plant 
Database and it refers to the nature of the plant in terms .of whether it is a 
tree, shrub, succulent, etc ... 

7) Level of Scientific Testing and Demonstrated Effectiveness - there are three 
levels that represent the amount of scientific testing associated with a 
particular species along with the level of effectiveness demonstrated. As 
mentioned earlier these Levels of Designation relate directly to the 
credibility of the reference material sources. There were three levels used 
in creating the database. 

a) Level 1 represents those species that are approved for use by 
the German Commission E in their associated monographs and 
those species that are identified in the WHO Monographs and 
exhibit medicinal uses that are supported by clinical data 
b) Level 2 represents those species that have been reviewed by the 
Commission E but are considered unapproved for use at this point 
in time and those species that appear in the WHO monographs 



which exhibit medicinal uses that are supported by information 
found in pharmacopoeias and/or traditional systems of medicine 
c) Level 3 represents those species that were only identified as· 
medicinal according to their appearance in the Physicians Desk 
Reference of Herbal Medicines 

8) Pharmacologic Effects/Uses - the effects associated with use of the plant (ie. 
antiseptic, diuretic, etc ... ) and the conditions for which use of the plant is 
suggested as treatment (ie. dyspepsia, headaches, _arthritis, etc ... ) 

9) Distribution/Habitat - information surrounding nativity and areas _around the 
world where the plant can be found 

10) Mode-of Production - additional information surrounding harvesting and 
production of the medicinal plant · 

11) CITES Designation - medicinal plant species listed under the Convention on 
Trade in Endangered Species (CITES) of wild fauna and flora. CITES 
came into effect in 1975, and presently some 150 countries are part of the 
convention. The purpose of CITES is to control and monitor trade in 
animals and plants that are considered to be threatened or on their way to 
becoming threatened due to their commercial exploitation. There are 
three Appendices included in the convention. Species that fall under a 
particular Appendix are dealt with differently (www.cites.org ). 

1) "Appendix I - includes species threatened with extinction as a 
result of international trade. Trade in wild plants listed in this 
Appendix is, in effect, prohibited. However, trade in artificially 
propagated plants is allowed, subject to permits" 
(www.cites.org). 

2) " Appendix II - includes species not now threatened with 
extinction, but may become so in the future unless trade is 
regulated. Both wild and artificially propagated plants may be 
traded subject to permits" (W\vw.cites.org). 

3) "Appendix III-this appendix supports domestic legislatio~ 
where countries ask other Parties to monitor trade in plants and 
animals not included in Appendix I or II" (www.cites.org). 

CITES and the European Union 
CITES within the European Union has undergone some changes as of 
June 1st 1997, which basically builds on the Appendices in the original 
CITES framework. Within the European Union CITES is 
put into practice using a set of stricter European Union Regulations 
which are reflected in the addition of Annexes. These European Union 
regulatory add-ons have for instance treated some of the species in 
Appendix II, as if they are listed under Appendix I. Also, some 
species not originally listed under CITES are included within these 



new regulations as well. The new Annexes and what they mean are 
explained as follows: 

a) "Annex A - includes all species listed in Appendix I of CITES plus 
certain other species included because they look the same, need a 
similar level of protection, or to secure the effective protection of rare 
taxa within the same genus" (www.unep-wcmc.org) 

b) "Annex B - includes all the remaining species listed in Appendix II of 
CITES, plus certain other species included on a "look-a-like" basis, or 
because the level of trade may not be compatible with the survival of 
the species or local populations or because they pose an ecological 
threat to indigenous species" (www.unep-wcmc.org) 

c) "Annex C - includes all remaining species listed in Appendix III of 
CITES" (www.unep-wcmc.org) 

d) "Annex D - includes those non-CITES species not listed in Annexes A 
and C which are imported into the community in such numbers as to 
warrant monitoring" (www.unep-wcmc.org) 

12) IUCN Red List of Threatened Species - medicinal plant species identified as 
belonging to the IUCN Red List of Threatened species. (www.unep-
wcmc.org ). Categories associated with the IUCN Red List of Threatened 
Plants are as follows: 
f) "Extinct- Taxa that are no longer known to exist in the wild after 

repeated searches of the type localities and other known or likely 
places." (Walter and Gillett, 1998) 

g) "Extinct/Endangered- Taxa possibly considered to be extinct in the 
wild." (Walter and Gillett, 1998) 

h) "Endangered- Taxa in danger of extincti_on and whose survival is 
unlikely if the causal factors continue operating. Included are taxa · 
whose numbers have been reduced to a critical level or whose habitats 
have been so drastically reduced that they are deemed to be in 
immediate danger of extinction." (Walter and Gillett, 1998) 

i) "Vulnerable - Taxa believed to likely to move into the Endangered 
category in the near future if the causal factors continue opera~ing. 
Included are taxa of which most or all populations are decreasing 
because of over-exploitation, extensive destruction of habitat or other 
environmental disturbance; taxa with populations that have been 
seriously depleted and whose ultimate security is not yet assured; and 
taxa with populations that are still abundant but are under threat from 
serious factors through out their range." (Walter and Gillett, 1998) 

j) "Rare - Taxa with small world populations that are not at present 
Endangered or Vulnerable but are at risk. These taxa are usually 
localized within restricted geographic areas or habitats or are thinly 
scattered over a more extensive range." (Walter and Gillett, 1998) 

k) "Indeterminate-Taxa known to be Extinct, Endangered, Vulnerable 
or Rare but where there is not enough information to say which of the 
four categories is appropriate." (Walter and Gillett, 1998) · 



Note: the above categories were taken from: 

Walter, K. & Gillet, H. (eds.) (1998). 1997 IUCN Red List of Threatened Plants 
(Electronic version). Compiled by the World Conservation Monitoring Center. 
IUCN - The World Conservation Union, Gland, Switzerland and Cambridge, UK. 
Ixiv, 862pp. 

13) Location in Calgary Zoo - this information was taken directly from the Calgary 
Zoo's Plant Database, where each individual number represents a single 
bed where the plant can be found growing in the Calgary Zoo's Botanical 
Garden 

14) Related Medicinat Plant Species- lists medicinal plant species not found within 
the Calgary Zoo's Botanical Garden plant_collection but that are of the 
same genera as non-medicinal ( according the criteria used to create the 
database) plant species that are found within the Calgary Zoo's Botanical 
Garden plant collection 



Family: Pinaceae 
Genus: Abies 
R~lated M_edicinal Plant Species: Abies alba, Abies sachalinensis, Abies sibirica 

Family: Fabaceae 
Genus: Acacia 
Related Medicinal Plant Species: Acacia arabica, Acacia catechu , Acacia senega 

Family: Euphorbiaceae 
Genus: Acalypha 
Related Medicinal Plant Species: Acalypha indica 

Family: Aceraceae 
Genus: Acer 
Related Medicir1al Plant Species: Acer rubrum 



Family: Asteraceae 
Genus: Achillea 
Species: millefolium 
Other Names: Band Man's Plaything, Bloodwort, Carpenter's Weed, Devil's Nettle, 
Devil's Plaything, Old Man's Pepper, Sanguinary, Soldier's Wound-wort, 
Staunchweed, Thousand Weed, Yarroway, Thousand Seal, Common Yarrow, Yarrow 
Flowers, Milfoil, Millefolium, Achillea*~" 
Medicinal Part of the Plant: flower clusters and other above ground plant parts*~" 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Phannacologic Effects and Uses: 
Commission E Approved Applications: internally, used for loss of appetite, liver and 
gallbladder complaints and dyseptic ailments such as mild spastic discomforts of the 
the gastrointestinal tract*"~ 
Additional Claimed Applications: External -- used in a bath for painful cramp-like 
conditions of psychosomatic origin in the lower part of the female pelvis and as a 
palliative treatment for liver disorders. It is also used for the healing of wounds.*-
Practitioners of folk medicine use the plant to treat bleeding hemorrhoids, menstrual 
complaints. It is also used in other cholagogic preperations and biliary tract 
treatments, as an adjuvant in preparations for other treatments such as those of 
laxatives, cough treatments, gynecological agents, cardiac preparations and varicose 
vein treatments. Homeopathic practitioners use the plant to treat varicose veins. 
arterial bleeding and convulsions.* Within Ayurvedic medicine the plant is used for the 
treatment of fevers and wounds." 
Commission E Recognized Effects: choleretic effect, anti-spasmodic, anti-bacterial, 
astringent and anti-edema and anti-inflammatory effect, overall similar effects to that 
of Chamomile flowers as some of Achillea millefolium components are identical.*~ 
Distribution/Habitat: This plant is native to the termperate regions of Europe, Asia 
and North America."+ However, this particular species is primarily found in eastern, 
southeastern and central Europe, from the southern edge of the Alps in Switzerland to 
the Balkans." 
Mode of Production: The plant is both cultivated and taken from the wild depending 
on the area. For instance, in Germany some Yarrow is cultivated whereas for 
Ayurvedic medicinal practices in India the plant is collected from the wild in the 
Himalayan mountains from Kashmir to Kumaon. The medicinal ptant consists of fresh 
or dried above ground parts of the plant that are harvested primarily during the 
flowering season.*" -
CITES Designation: None 
IUCN Red List of Threatened Species: Achillea millefolium var. megacephala -
Endangered in Alberta, Canada-Mackenzie and Saskatchewan= 
Location in Calgary Zoo: Beds 7900, 8600, 8550, 290 and 650 
Related Medicinal Plant Species: Achillea ptarmica 



. Family: Ranunculaceae 
Genus: Acontium 
Species: napellus 
Other Names: Aconite, Wolfsbane, Blue Rocket, Friar's Cap, Mousebane1* 
Monkshood,*~ Garden Monkshood+ 
Medicinal Part of the Plant: the tuber and roots and the the above ground parts of 
the plant*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Phannacologic Effects and Uses: 
Claimed Applications: used to treat facial paralysis, pain, conditions associated with 
the joints, arthritis, gout, rheumatic conditions, inflammation, pleurisy, pericarditis 
sicca, fever and skin and mucosa! problems, myalgia, muscular and articular 
rheumatism, serous skin inflammations, migraines, and used to reduce pain that is 
associated with neuralgia, specifically trigeminus and intercostal neuralgia. It is also 
used to disinfect wounds. In Chinese medicine, the plant is used for analgesia, and is 
used as an anti-inflammatory and a cardiac tonic. Within Homeopathy the plant is · 
used to treat acute inflammatory conditions, cardiac palpitations, states of anxiety and 
·the pain associated with peripheral nerve disease.*~ 
· Claimed Effects: anti-febrile, anesthetic effects, initially acts as a stimulant then 
causes paralysis of the motor and sensitive nerve ends and the central nervous 
system. In small doses it has initially a positive inotropic effect, followed by 
tachycardia, cardiac arrhythmia and finally cardiac arrest.* 
Distribution/Habitat: The plant can be found in the mountainous regions of Europe 
such as the Alps and the Carpathians.+ It is found as far north as England, as far west 
as Portugal, as far south as the Pyrenees and finally as far east as the Carpathians.* 
Mode of Production: The plant's tubers are collected in the autumn after the 
flowering season has ended. The aerial parts are collected at the beginning of the 
flowering season.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Related Medicinal Plant Species: Beds 350 and 360 and 470 



. Family: Araceae 
Genus: Acorus 
Species: calamus 
Other Names: Sweet Flag, Sweet Sedge, Grass Myrtle, Myrtle Flag, Sweet Grass, 
Sweet Myrtle, Sweet Rush, Sweet Root, Sweet Cane, Gladdon, Myrtle Sedge, · 
cinnamon Sedge, Calamus* 
Medicinal Part of the Plant: the rhizome after all other material has been removed* 
Habit: aquatic+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used internally for dyspeptic disorders, gastritis and ulcers. 
Externally, used for rheumatism, gum disease and tonsillitis. Within Indian medicine 
the plant is used to treat dyspeptic complaints, worms, pain and toothaches. Within 
Chinese medicine the plant is used to stimulate peptic juices in order to help treat 
disorders of the gastrointestinal tract. Externally, in Chinese medicine practices it is 
used for fungal infections.* 
Claimed Effects: stomatic, spasmolytic, carminative, sedative, hyperemic effects* 
Distribution/Habitat: The plant is found all over the world, however, it is thought to 
have originated in both North America and India.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
L<>ea~ion ~n Cal_gary ~oo: Bed 430 

Family: Polypodiaceae 
Genus: Adiantum 
Related Medicinal Plant Species: Adiantum capillus-veneris 

Family: Apiaceae 
Genus: Aegopodium 
Species: podagraria 
Other Names: Goutwort, Ground Elder, Gout Herb, Herb Gerard, Jack-Jump-About, 
Goatweed, Ashweed, Achweed, English Masterwort, Pigweed, Eltroot, Bishop's Elder, 
Weyl Ash, White Ash, Bishopsweed, Bishopswort, Goutweed* 
Medicinal Part of the Plant: the aerial part of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used internally for gout and rheumatic diseases and used 
externally for hemorrhoids, gout and rheumatic diseases, kidney, bladder and 
intestinal disorders* 
Distribution/Habitat: The plant is native to all parts of Europe except Spain. It can 
also be found growing in parts of western Asia.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8100 



Family: Hippocastanaceae 
Genus: Aesculus 
Species: hippocastanum " ' 
Other Names: Horse Chestnut, Spanish Chestnut, Buckeye; Common Horse 
Chestnut, Conqueror Tree-*" 
Medicinal Part of the Plant: the leaves, dried bark, the flowers and the dry extract 
obtained from the seeds~*" 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effective~ess: Level 1 Designation -
- dry extract from the seeds of the plant appear in the Commission E Monographs and 
are approved for use.-" Level 2 Designation - the leaves appear in the Commission E · 
Monographs but are not approved for use.-" 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the seed extract is used to treat discomforts 
associated with pathological conditions such as venous insufficiency or CVI of the 
veins in the legs. The discomforts may be pains or a feeling of heaviness or swelling 
in the legs or cramping in the calves or pruritus. The seeds are used to treat varicose 
veins, edema of the lower limbs and hemorrhoids.~"* 
Additional Claimed Applications: the seeds - used to treat symptoms of soft tissue 
swelling associated with post-traumatic and post-operative stress. The seeds are also 
used to treat painful injuries, sprains, bruising, pain syndrome of the spine, edema, 
rheumatic disease and varicose veins.* In homeopathy the seeds are used to treat 
hemorrhoids, pain in the lumbar and lower back and venous back pressure.* The 
leaves - are used to treat eczema, discomfort due to varicose veins such as pain, a 
feeling of heaviness in the legs and swelling. The leaves are also used as a form of 
supportive treatment for varicose ulcers, phlebitis, thrombophlebitis, hemorrhoids, 
spastic _pains during and before menstruation and swellings in soft tissue caused by 
bone fractures or sprains. It is also used to treat discomforts associated with 
concussions:~* In folk medicine, the leaves are used to treat coughs, arthritis and 
rheumatism as well.* 
Commission E Recognized Effects: the seeds - anti-exudative and vascular-tightening 
effects~" 
Additional Claimed Effects: the leaves - anti-exudative effect* the seeds - anti-edemic 
effect* 
Distribution/Habitat: The plant can be found growing through out the northern 
hemisphere, however, it is native to the central Balkan peninsula."+ The plant is 
cultivated primarily in northern Europe including the British Isles and Denmark. It can 
also be found growing in Scandinavia and Russia.* 
· CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7233 

Family: Zingiberaceae 
Genus: Aframomum 
Related Medicinal Plant Species: Aframomum melegueta 

Family: Rosaceae 
Genus: Agrimonia 
Related Medicinal Plant Species: Agrimonia eupatoria, Agrimonia procera 

Family: Poaceae 
Genus: Agropyron 
Related Medicinal Plant Species: Agropyron repens 



Family: Caryophyllaceae . 
Genus: Agrostemma 
Species: githago 
Other Names: Corn Cockle, Cockle* 
Medicinal Part of the Plant: the seed* 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat gastritis, coughs, skin impurities, edema, and 

· intestinal worms. Homeopathic uses include using the plant to treat gatritis as well.* 
Claimed Effects: antimycotic effect* 
Distribution/Habitat: The plant can be found in Europe and Asia.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Ca_l9ary _~oo: Bed _2_ 

Family: Lamiaceae 
Genus: Ajuga 
Species: reptans 
Other Names: Bugle, Bugula, Middle Comfrey, Middle Confound, Sicklewort, 
Carpenter's Herb,* Bugleweed+ 
Medicinal Part of the Plant: the aerial parts of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: internally used as an astringent for mouth and larynx 
inflammations, also for gallbladder and stomach conditions. Externally, used for the 
treatment of wounds.* 
Distribution/Habitat: The plant can be found in Europe, Britain, and parts of Asia and 
northern Africa.* 
Mode of Production: The aerial parts are picked in the wild when the plant is in 
bloom and then dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8100 and 680 
Related Medicinal Plant Species: Ajuga chamaepitys 



Family: Malvaceae 
Genus: Alcea 
Species: rosea 

('-

Other Names: Althea Rose, Malva Flowers, Rose Mallow, Hollycock, * Hollycock 
Flower-
Medicinal Part of the Plant: the flowers of the plants bearing dark purple flowers*-
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
·USe.*~ 
Pharmacologic Effects and Uses: 
Claimed Applications: used internally and externally for treating coughs and disease of 
the lungs. The plant is also used as a mucilage for prophylaxis and for diseases and 
discomforts associated with the respiratory, gastrointestinal and urinary tracts. It is 
also used to relieve thirst and fever. The plant is also used externally to treat skin 
inflammations and ulcers, aod it is used in cases of oral or pharyngeal inflammations 
as well.*-
Distribution/Habitat: the plant was originally native to southwest and central Asia. 
Today, however the plant can be found in the wild in Central Europe as well. It is also 
cultivated throughout many parts of Europe and temperate Asia. Bulgaria, Hungary, 
Belgium, Romania, Albania, and the former Yugoslavia act as the primary suppliers of 
this particular plant.* 
Mode of Production: The flowers are harvested from plants with over 2-3 years of 
growth and that are just about to bloom.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location _ir:t Calgary Zoo: Bed 160 

· Family: Rosaceae 
Genus: Alchemilla 
Related Medicinal Plant Species: Alchemilla vulgaris, Alchemilla alpina 

Family: Alismataceae 
Genus: Alisma 
Species: plantago-aquatica 
Other Names: Mad-Dog Weed, Water Plantain, Ze-Xie, Alisma*+ 
Medicinal Part of the Plant: the fresh rhizome* 
Habit: aquatic+ · 
tevel of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for the treatment of disease of the bladder and urinary 
tract. Within Chinese medicine the plant is used to lower blood sugar, blood pressure 
· and cholesterol levels and is used as a diuretic* 
Distribution/Habitat: The plant can be found growing throughout termperate Europe, 
northern Asia and North America.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 390 



Family: Amaryllidaceae 
Genus: Allium 
Species: schoenoprasum 
Other Names: Cive Garlic, Civet, Chive, Chives*+ 
Medicinal Part of the Plant: the aerial parts of the plant including the flowers* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to expel worms and intestinal parasites* 
Claimed Effects: anthelmintic effect* 
Distribution/Habitat: The plant can be found growing wild in the temperate regions of 
Europe and North America and Asia.+ It is also cultivated in both Europe and North 
America as well as in Turkistan and from Siberia to Japan.* 
CITES Designation: None ., 
IUCN Red -List of Threatened Species: 1) Allium schoenoprasum var. idzuense -

ulnerable in Japan 2) Allium schoenoprasum var. shibutuense and var. 
vezomonticola - Rare in Japan= 
Location in Calgary Zoo: Beds 380,400, 7900, 9700 and 9701 
R~l~ted Me~icir1al ~lant Species: Al!ium cepa, Allium_sativum, AUium ursinum 

Family: Betulaceae 
Genus: Alnus 
Related Medicinal Plant Species: Alnus glutinosa 

- ............ 



Family: Liliaceae 
Genus: Aloe 
Species: barbadensis 
Other Names: Aloe,*~ Medicinal Aloe+ 
Medicinal Part of the Plant: the dried latex or juice of the leaves*-
Habit: succulent+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~@ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the plant is used to treat constipation.*-@ 
Additional Claimed Applications: in folk medicine the plant is used to influence 
digestion. In Chinese medicine the plant is used to treat fungal diseases. In Indian 
medicine the plant is used to treat stomach tumors, constipation, skin diseases, colic, 
amenorrhea, worm infestation, and infections.*@ 
Commission E Recognized Effects: laxative effect~ 
Additional Claimed Effects: antibacterial, antiviral, antineoplastic, analgesic, anti-
inflammatory, prevents UVB-induced immune suppression, anti-thromboxane effects* 
Distribution/Habitat: Sudan and the Arabian Peninsula are the regions of the world 
thought to have originally been home to Aloe species. Presently, the Aloe species are 
cultivated and found in the wild in northern Africa, the Near East, Asia, and the 
southern Mediterranean. The plant is also cultivated in the United States, Mexico and 
the Dutch Antilles and the coastal parts of Venezuela.* 
Mode of Production: The latex from the leaves is collected in the months of August 
through to October. The latex or juice is then dried using any one of many different 
drying methods.* 
CITES Designation: Listed under CITES in Appendix II - this appendix includes 
species not now threatened with extinction, but that may become so in the future 
unless trade is regulated< 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9811 
Related Medicinal Plant Species: Aloe capensis, Aloe ferox, Aloe vera 

Family: Zingiberaceae 
Genus: Alpinia _ 
Related Medi_c:inal Plant ~pecies: Alpinia officinarum 

Family: Apocynaceae 
Genus: Alstonia 
Related Medicinal Plant Species: Alstonia constricta 

Family: Amaranthaceae 
Genus: Amaranthus 
Related Medicinal Plant Species: Amaranthus hypochondrracus 

Family: Apiaceae 
Genus: Ammi 
Related Medicinal Plant Species: Ammi visnaga, Ammi daucoides 

Family: Asteraceae 
Genus: Anacyclus 
Related Medicinal Plant Species: Anacyclus pyrethrum 



Family: Bromeliaceae 
Genus: Ananas 
Related Medicinal Plant Species: Ananas comosus 

Family: Ranunculaceae 
Genus: Anemone 
Related Medicinal Plant Species: Anemone nemorosa 

Family: Apiaceae 
Genus: Anethum 
Species: graveolens 
Other Names: Dilly, Dill,* Dill Weed, Dill Seed~ 
Medicinal Part of the Plant: the seeds of the plant and the leaves and the upper 
stem* 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -
Pharrnacologic Effects and Uses: 
Commission E Approved Applications: the Dill seeds is used to treat dyspeptic 
· complaints~ 
Additional Claimed Applications: the leaves and stem are used to treat sJeep 
disorders, spasms and to preventand treat problems associated with the 
gastrointestinal tract, kidney and urinary tract.*~ Within Indian medicine the Dill seeds 
are used to treat halitosis, worm infestation, complaints of the respiratory tract and 
syphilis.* 
Commission E Recognized Effects: the seeds - antispasmotic, bacteriostatic effects*~ 
Distribution/Habitat: The plant is native to the Mediterranean, and southern Russia. 
Presently, however it is cultivated in Europe, and both North and South America.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 2 



Family: Apiaceae 
Genus: Angelica 
Species: archangelica 
Other Names: Angelica Root, - European Angelica,/\ Garden Angelica, Angel's 
Wort*+ 
Medicinal Part of the Plant: the above ground parts of the plant including seeds, in 
addition to the roots and attached rhizomes-"* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation - · 
- the roots (rhizomes attached) of the plant appear in the Commission E Monographs 
and are approved for use.~" Level 2 Designation - the seeds and aerial parts appear 
in the Commission E Monographs but are not approved for use .. ~" 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the dried root and rhizome are used to treat 
loss of appetite, mild spasms of the gastrointestinal tract and other peptic discomforts 
such as a feeling of fullness. and flatulence.~"* 
Additional Claimed Applications: In Indian medicine the plant roots and attached 
rhizomes are used to treat anorexia and flatulent dyspepsia./\ ln folk medicine, the 
roots and rhizomes are used as a mild rubefacient to treat coughs, bronchitis, 
menstrual complaints, loss of appetite, dyseptic complaints and mild cramps 
associated with the gastrointestinal tract. The roots are also used to treat dyseptic 
complaints associated with the liver and biliary duct as well.* The above ground parts 
of the plant along with the seeds are used as a diuretic and as a diaphoretic. -• The 
seeds are used interna1·1y to treat conditions associated with the kidneys, urinary tract, 
intestinal tract and respiratory tract. It is also used to treat rheumatic and neuralgic 
complaints. The seeds have been used to treat malaria and have been used as a 
diaphoretic. Externally, the seeds are used to treat body lice.* 
Commission E Recognized Effects: roots and attached rhizomes - antispasmodic, 
cholagogue and sitmulates the secretion of gastric juices~" 
Additional Claimed Effects: root and attached rhizomes - carminative, diaphoretic, 
diuretic, antibacterial, antifungal, calcium-antagonist like effects/\ 
Distribution/Habitat: The plant is indigenous to northern and eastern Europe and 
parts of Asia."*+ It can be found growing in Iceland, Scotland, Holland and Lapland. In 
Iceland it is a protected species.* It is cultivated in parts of Germany, the Netherlands, 
the United Kingdom, Poland, and somewhat in Italy, Belgium, and the Czech 
Republic." Other Angelica species can be found in North America, Europe, and 
China.* 
Mode of Production: The seeds are usually harvested starting in July. After a period 
of drying, the seeds are seperated from the fruit.* The roots are harvested at a time 
period when the active chemical constituents associated with the root are thought to 
be highest. For example, in Britain this is during the Autumn."' 
CITES Designation: None 
JUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 660 
Related Medicinal Plant Species: Angelica polymorpha 

Family: Asteraceae 
Genus: Antennaria 
Related Medicinal Plant Species: Antennaria dioica 

Family: Asteraceae 
Genus: Anthemis 
Related Medicinal Plant Species: Anthemis nobilis 



. Family: Ranunculaceae 
Genus: Aquilegia 
Species: vulgaris 
Other Names: Culverwort, Capon's Feather, Culver Key, Columbine.* Garden 
Columbine+ 
Medicinal Part of the Plant: the aerial parts of the plant including the seeds* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used internally to treat scurvy, jaundice, and states of agitation. 
Homeopathic uses include using the plant to treat menopausal· vomiting and 
dysmenorrhea in young women. It is also used to treat nervous shaking and globus 
hystericus or the sensation of a lump in the throat.* 
Claimed Effects: tranquilizing effect* 
Distribution/Habitat: The plant is native to central and southern Europe.*+ It can also 
be found in eastern parts of the United States and Asia.* 
Mode of Production: The aerail part of the plant is harvested while the plant is in 
flower.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location ~n Calg_ary ~oo_: Beds ~13, 941_. 951,_966, 400,430, 44:0, 510,640, 1 

Family: Araliaceae 
Genus: Aralia 
Related Medicinal Plant Species: . Aralia _ racemosa 



Family: Ericaceae 
Genus: Arctostaphylos 
Species: uva-ursi " ' 
Other Names: Uva-Ursi Leaf,"'* Arberry, bearberry, Bear's Grape, Kinnikinnick, 
Mealberry. Mountain Box, Mountain Cranberry, Sandberry, Sagackhomi, Redberry 
Leaves, Rockberry, Red-Berry, Common Bearberry, Arbutus Uva-Ursi, RedBerried 
Trailing Arbutus, Upland Cranberry* 
Medicinal Part of the Plant: the leaves*"' 
Habit: evergreen vegetative ground cover+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Phannacologic Effects and Uses: 
Commission E Approved Applications: used to treat inflammatory disorders of the 
efferent urinary tract"' 
Additional Claimed Applications: used to treat mild infections of the urinary tract." In 
folk medicine, the plant is used to treat all forms of urogenital and biliary disease.* In 
. homeopathy it is used to treat inflammations of the efferent urinary tract.* 
Commission E Recognized Effects: antibacterial effect"' 
Additional Claimed Effects: antiseptic, astringent, and anti-infective effects"' 
Distribution/Habitat: The plant is native to the temperate areas of the northern 
hemisphere.+"' The plant can be found growing wild in North America, Europe, parts 
of Asia, Iceland, Greenland, and Ireland as well. In North America its range extends 
from the Arctic Circle down to New Jersey, Wisconsin and Northern California. 11 The 
plant material of commerce comes completely from the wild. These wild plants are 
harvested primarily from areas in Spain, Italy, the Balkans, and the former USSR."' In 
Germany, the plant is protected and permits are needed to export and import the 
species." 
Mode of Production: The leaves of the plant are gathered in the wild. The best time 
for harvesting the leaves in terms of levels of active chemical constituents is during 
the months of December and January. In addition , it is best if the leaves are dried 
quickly.* 
CITES Designation: Not listed under CITES Appendices, however according to the 
European Union it is listed under Annex D - meaning that monitoring importations of 
this particular species is recommended./ 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 7122, 8600, 8690, 7900, 8660, 8550, 8700, ~_625 

Family: Aristolochiaceae 
Genus: Aristolochia 
Related Medicinal Plant Species: Aristolochia clematitis 

Family-: Asteraceae 
Genus: Amica 
Related Medicinal Plant Species: Amica montana, Amica chamissonis 



Family: Asteraceae 
Genus: Artemisia 
Species: absinthium ' 
Other Names: Green Ginger, Absinthe,* Wormwood,*~ Common Wormwood+ 
Medicinal Part of the Plant: the dried or fresh aerial shoots and leaves of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat loss of appetite, dyspeptic 
complaints, liver and gallbladder complaints such as biliary dyskinesia. -• 
Additional Claimed Applications: in folk medicine the plant is used internally to treat 
gastric insufficiency, intestinal atonia, gastritis, stomach ache, liver disorders, bloating, 
anemia, irregular menstruation, intermittent fevers, loss of appetite, and worm 
infestation. Externally, the plant is used to treat wounds that are not healing well, 
ulcers, skin blotches and in~ect bites.* 
Commission E Recognized ·Effects: none mentioned in monograph~ 
Additional Claimed Effects: cholagogic, digestive, appetite stimulating, antmicrobial 
and wound healing effects* 
Distribution/Habitat: The plant can be found growing throughout Europe, northern 
Africa, parts of Asia and North and South America.* 
Mode of Production: The aerial shoots and leaves are harvested during the flowering 
• season from both cultivated and wild plant populations.• .... 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 480 
Related Medicinal Plant Species: Artemisia cina, Artemisia dracunculus, Artemisia 
vutga~is 

Family: Poaceae 
Genus: Arundinaria 
Related Medicinal Plant Species: Arundinaria japonica 



. Family: Aristolochiaceae 
Genus: Asarum 
Species: europaeum 
Other Names: Asarum, Asarabacca, Coltsfoot, False Coltsfoot, Fole's Foot. 
Hazelwort, Public House Plant, Snakeroot, Wild Ginger, Wild Nard,* European Ginger 
Root+ 
Medicinal Part of the Plant: the roots and leaves (roots are of particular importance)* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Phannacologic Effects and Uses: 
Claimed Applications: used to treat inflammatory conditions of the lower respiratory 
system such as those related to acute and chronic bronchitis, bronchial spasms and 
bronchial asthma. In folk medicine practices the plant is used to treat these same 
types of problems. The plant in the past has been used as an emetic. As well, it is 
used as an antitussive ( cough remedy) and a sneezing powder for chronic rhinitis. In 
addition the plant is used to treat inflammation of the eye, pneumonia, angina pectoris, 
migraines, liver disease, jaundice, dehydration, and for inducing an abortion, and as a 
emmenagogue (menstrual stimulant). As an ingredient of some snuffs it is also used 
to expel mucus from the respiratory tracts. Homeopathic uses include using the plant 
to treat diarrhea, exhaustion and irritation of mucous membranes.* Claimed Effects: 
expectorant, antibacterial, bronchial spasmolytic, superficial relaxant, local anesthetic, 
emetic, and tension-reducing effects* 
Distribution/Habitat: The plant is native to the northern parts of southern Europe, 
central and east-central Europe as far as Crimea and eastward into western Siberia.+* 
The plant is cultivated in the United States.* 
Mode of Production: The plant's root is primarly collected from the wild in August 
and then air dried. However, in the United States the plant is cultivated.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
·Location in Calgary Zoo: Bed 380 

Family: Asclepiadaceae 
Genus: Asclepias 
Related Medicinal Plant Species: Asclepias incarnata, Asclepias tuberosa 



. Family: Lifiaceae 
Genus: Asparagus 
Species: officinalis 
Other Names: Asparagus, Sparrow Grass~"* 
Medicinal P~rt of the Plant: the entire plant, the aerial above ground parts and the 
rhizomes attached to the roots (rhizomes being of particular importance)~*" 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the rhizomes on the roots - appear in the Commission E Monographs and are 
approved for use.~ Level 2 Designation - the above ground parts of the plant appear 
in the Commission E Monographs but are not approved for use. 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: rhizomes on the roots - used in irrigation 
therapy to treat inflammatory diseases of the urinary tract and used in the prevention 
of kidney stones. They are also used to treat rheumatism and neuritis as well.-" 
Additional Claimed Applications: the rhizome attached to the roots - In folk medicine, 
the roots were used to treat dropsy, rheumatic conditions, liver disease, bronchial 
asthma and gout.* In Chinese medicine, the root was used to treat coughs, coughing 
with blood, dry mouth and throat and constipation.* In homeopathy, the roots were 
used to treat kidney stones and cardiac insufficiency.* The above ground parts of the 
plant - used as a diuretic.~* 
Commission E Recognized Effects: rhizome and roots - diuretic effect~" Additional 
Additional Claimed Effects: the aerial parts of the plant - diuretic effect~* 
Distribution/Habitat: The plant can be found growing in central and southern Europe, 
the Middle East, Western Siberia and northern Africa.* +However, it is cultivated 
throughout the world as a food crop.*" It was introduced to North America. I\ 

Mode of Production: The roots and underground shoots are dug up and air dried in 
the autumn.* 
Cl.TES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location irt ~algary Zoo: Bed 7900 

Family: Fabaceae 
Genus: Astragalus 
Species: agrestis 
Other Names: Astragalus, * Purple Milk-Vetch+ 
Medicinal Part of the Plant: the roots* 
Habit: herbaceous perennial+ 
·Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the .plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Phannacologic Effects and Uses: 
Claimed Applications: used to treat respiratory infections, immune depression, cancer, 
heart failure, viral infections, liver disease, kidney disease, and is used as a diuretic. ln 
Chinese medicine the plant is used to treat liver fibrosis, acute viral myocarditis, heart 
failure, small cell lung cancer and amenorrhea.* 
Claimed Effects: antiviral, antioxidant, fibrinolytic, hepatoprotective, immuno 
modulating effects and various cardiovascular, gastrointestinal and memory 
improvement effects* 
Distribution/Habitat: This plant is native to the United States.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8610 
Related Medicinal Plant Species: Astragalus australis 



. Family: Fabaceae 
Genus: Astragalus 
Species: alopecuroides 
Other Names: Astragalus, * Milk Vetch+ 
Medicinal Part of the Plant: the roots* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharrnacologic Effects and Uses: 
Claimed Applications: used to treat respiratory infections, immune depression, cancer, 
heart failure, viral infections, liver disease, kidney disease, and is used as a diuretic. In 
Chinese medicine the plant is used to treat liver fibrosis, acute viral myocarditis, heart 
failure, small cell tung cancer and amenorrhea.* 
Claimed Effects: antiviral, antioxidant, fibrinolytic, hepatoprotective, immune 
modulating effects and variQus cardiovascular, gastrointestinal and memory 
improvement effects* 
Distribution/Habitat: This plant is native to Siberia and central Europe.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9701 
Related Med~ci_nctl f>lcmt Species: Astragalus australis 

Family: Fabaceae 
Genus: Astragalus 
Species: canadensis 
Other Names: Astragalus, * Canadian Milk-Vetch+ 
Medicinal Part of the Plant: the roots* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation• 
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharrnacologic Effects and Uses: 
Claimed Applications: used to treat respiratory infections, immune depression, cancer, 
heart failure, viral infections, liver disease, kidney disease, and is used as a diuretic. In 
Chinese medicine the plant is used to treat liver fibrosis, acute viral myocarditis, heart 
failure, small cell lung cancer and amenorrhea.* 
Claimed Effects: antiviral, antioxidant, fibrinolytic, hepatoprotective, immuno 
modulating effects and various cardiovascular, gastrointestinal and memory 
improvement effects* 
Distribution/Habitat: This plant is native to the United States.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8610 
Related Medicinal Plant Species: Astragalus australis 



Family: Fabaceae 
Genus: Astragalus 
Species: crassicarpus 
Other Names: Astragalus, * Ground Plum+ 
Medicinal Part of the Plant: the roots* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat respiratory infections, immune depression, cancer, 
heart failure, viral infections, liver disease, kidney disease, and is used as a diuretic. In 
Chinese medicine the plant is used to treat liver fibrosis, acute viral myocarditis, heart 
failure, small cell lung cancer and amenorrhea.* 
Claimed Effects: antiviral, antioxidant, fibrinolytic, hepatoprotective, immuno 
modulating effects and variQus cardiovascular, gastrointestinal and memory 
improvement effects* 
Distribution/Habitat: This plant is native to North America.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 1 
Related Me~icinal Pl~n~ Species: Astragalus aostralis 

Family: Fabaceae 
Genus: Astragalus 
Species: pectinatus 
Other Names: Astragalus, * Narrow-Leaved Milk Vetch+ 
Medicinal Part of the Plant: the root* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
· Claimed Applications: used to treat respiratory infections, immune depression, cancer, 
heart failure, viral infections, liver disease, kidney disease, and is used as a diuretic. In 
Chinese medicine the plant is used to treat liver fibrosis, acute viral myocarditis, heart 
failure, small cell lung cancer and amenorrhea.* 
Claimed Effects: antiviral, antioxidant, fibrinolytic, hepatoprotective, immuno 
modulating effects and various cardiovascular, gastrointestinal and memory 
improvement effects* 
Distribution/Habitat: This plant is native to North America.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7900 
Related Medicinal Plant Species: Astragalus australis 

Family: Fabaceae 
Genus: Baptisia 
Related _ Medicinal Plant Species: Baptisia tinctoria 



Family: Asteraceae 
Genus:Bellis 
Species: perennis 
Other Names: Bruisewort, Wild Daisy,* English Daisy+ 
Medicinal Part of the Plant: the whole flowering plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used as an expectorant and for treating inflammation, diarrhea, 
gastrointestinal catarrh, wounds, skin diseases, coughs, bronchitis and disorders of 
the kidneys and liver* Within homeopathy the plant is used for the treatment of 
bruises, bleeding and muscular pain, particularly after injuries. It is also used in cases 
of skin disease and rheumatism* 
Claimed Effects: astringent, .. anti-inflammatory and acts to reduces mucous 
production* 
Distribution/Habitat: The plant is native to the regions of south, west and central 
Europe and west Asia.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Cal9ary_Zoo: Bed 9866 

Family: Saxifragaceae 
Genus: Bergenia 
Species: crassifolia 
Other Names: Leather Bergenia, Siberian Tea, Elephant Ears,* Bergenia+ 
Medicinal Part of the Plant: the whole plant however the rhizomes are of particular 
importance* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk' Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for the treatment of fevers, tuberculosis, pneumonia, 
diarrhea, intestinal disease, rheumatism, skin leishmaniosis and as a hemostypic* 
Claimed Effects: astringent, bacteriostatic, local meostyptic, antiphologistic effects 
and may shorten the time it takes for blood to coagulate* 
Distribution/Habitat: The plant is native to regions in Siberia and Mongolia.* 
Mode of Production: The plant is collected from the wild and the rhizomes removed 
and then air dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8100 



. Family: Betulaceae 
. Genus: Betula 
Species: pendula ' 
Other Names: Birch,*~ European White Birch+ 
Medicinal Part of the Plant: the leaves~, bark and buds* 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ Level 
3 Designation -· the birch tar does not appear in the Commission E Monographs.* 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the leaves - used in irrigation therapy for the 
treatment of bacterial and inflammatory diseases of the urinary tract and kidney 
stones. It is also used to treat rheumatism as well.~* 
Additional Claimed Applications: the leaves - used in folk medicines as a blood purifier 
and for the treatment of gout and rheumatism. Externally, the leaves are used to treat 
hair loss and dandruff as w~,11. * The tar - used externally to treat parasitic fnfestations 
of the skin, rheumatism and gout, eczema, and other chronic skin conditions.* 
Commission E Recognized Effects: for the leaves - diuretic effect*~ Addition~! 
Additional Claimed Effects: Birch Leaves - saluretic, antipyretic effects. Birch Tar -
antiparasitic effect* 
Distribution/Habitat: This tree is native to the northern Mediterranean up into Siberia 
and across in to the more temperate regions of Asia.*+ 
Mode of Production: The birch leaves are collected from the wild during the spring. 
Birch tar is an oil that is extracted using a process of distillation. The oil is dark brown 
in color.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 430, 7162, 7130, 8100, 440,680, 9700, 7150, 7100, 
7181, 3, 180, 210 and 911 
Related Medicinal Plant Species: Betula pubescens 



Family: Brassicaceae 
Genus: Brassica 
Species: oleracea 
Other Names; Cabbage, Colewort* 
Medicinal Part of the Plant: the fresh cabbage head and the juice derived from the 
fresh leaves• 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharrnacologic Effects and Uses: 
Claimed Applications: in folk medicine the plant is used to treat Roemheld syndrome, 
gastritis, gastric and duodenal ulcers, gastralgia and subacidity.* Homeopathic uses 
include treating hypothyroidism.* In Indian medicine the plant is used to treat disorders 
of the thyroid, gastrointestinal tract, itching and cough, as well as for asthma, gout and 
hemorrhoids* 
Claimed Effects: protects the stomaches mucous membrane from gastric hydrochloric 
acid and therefore has a gastroprotective effect* 
Distribution/Habitat: The native habitat of wild cabbage is the Mediteranean region 
of the world. Presently, this plant grows in the wild as far north as southern England 
and Helgeland. Cultivated varieties are found an over the world in temperate, damp 
type climates.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 799 and 1 

· Related Medicinal Plant Species: Brassica .napus, Brassica nigra, Brassica rapa 

Family: Buxaceae 
Genus: Buxus 
Related Medicinal Plant Species: Buxus sempervirens 



· Family: Asteraceae 
Genus: Calendula 
Species: officinalis "' 
Other Names: Calendula, Marigold, Poet's Marigold, Pot Marigold, Holligold, 
· Gold bloom, Golds Mary Bud, Mary Gowles, Holigold, Marybud~"* 
Medicinal Part of the Plant: the flowers and other above ground parts of the plant~" 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the flowers of the plant appear in the Commission E Monographs and are approved 
for use.-"' Level 2 Designation - the above ground parts besides the flowers appear in 
the Commission E Monographs but are not approved for use.-"' 
Pharrnacologic Effects and Uses: 
Commission E Approved Applications: the flower - used internally and topically for the 
treatment of inflammation of the oral and pharyngeal mucosa. Used externally to treat 
ulcus cruris and wounds that are not healing properly.-"' 
Additional Claimed Applications: the flower - in folk medicine it is used externally to 
treat varicosis, vascular disease wounds, inflammatory skin disease, anal eczema, 
proctitis, conjunctivitis. It is used internally for inflammatory conditions of internal 
organs, gastrointestinal ulcers, constipation, worm infestation and dysmenorrhea. It is 
used as a diuretic and diaphoretic. * In homeopathy the flowers are used to treat 
frostbite, burns to the skin and wounds that will not heal properly.* The above ground 
parts of the plant - are used to stimulate circulation. They are also used to treat gastric 
hemorrhages, ulcers, spasms and swelling glands. It is also used as a lancing and 
purging agent in addition to treating jaundice, anemia and spleen disorders. The 
above ground parts of the plant are also used topically to treat putrid or cancerous 
abcesses, wounds, bleeding and eczema.~* The above ground parts of the plant are 
also used to treat strep throat, coughs, cramps and irregular menstruation.• 
Commission E Recognized Effects: the flowers - anti-inflammatory and granulatory 
effects when applied topically and promotes wound healing~ 
Additional Claimed Effects: the flower - antimicrobial effects.* The other above ground 
parts of the plant - astringent and granulation-promoting effect* 
Distribution/Habitat: The plant is indigenous to the Mediterranean."' 
Mode of Production: The above ground parts of the plant are harvested along with 
the flowers when the plant -is in flower.*"' 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 11 O and 2 

Family: Cyperaceae 
Genus: Carex 
Related Medicinal Plant Species: Carex arenaria 



Family: Caricaceae 
Genus: Carica 
Species: papaya 
Other Names: Melon Tree, Papaw, Mamaeire, * Papaya*~+ 
Medicinal Part of the Plant: the leaves and the raw papain (latex)*~ 
Habit: evergreen tr~+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ The Papaya Leaf and latex in particular are focused upon by the Commission 
E.~ 
Phannacologic Effects and Use~: 
Claimed Applications: the leaves - used for prophylaxis of diseases and complaints of 
the gastrointestinal tract. It is also used to treat intestinal parasites.*~ In Indian 
medicine the leaves are used to treat worm infestations as well, and damages to the 
urinary tract, and stones associated with the urinary tract. In addition, the leaves are 
used to treat hemorrhoids, coughs and bronchitis.* raw papain (latex) - used to treat 
gastrointestinal digestion complaints, ulcers and inflammations of the gastro-duodenal 
area and insufficiencies associated with the pancreatic excretions.* Claimed Effects: 
Raw Papain (latex) - proteolytic, antimicrobial, anthelmintic, anti-ulcerative and 
edema-reducing effects and possibly analgesic and anti-inflammatory effects too.* 
Distribution/Habitat: The plant is native to tropical America but is cultivated 
throughout most tropical regions in the world today.*+ 
Mode of Production: The leaves are harvested before the fruit appears. The latex is 
dried and sometimes decontaminated mechanically or by methods of filtration.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Garica papaya var. bady - Rare in Cote 
d'Ivoire= 
Lo~tion in Calgary Zoo: Bed 9839 

Family: Fabaceae 
Genus: Cassia 
Related Medicinal Plant Species: Cassia angustifolia, Cassia fistula, Cassia senna, 
Cassia acutifolia 



Family: Berberidaceae 
Genus: Caulophyllum 
Species: thalictroides 
Other Names: Blue Cohosh, Papoose Root, Squawroot, Blueberry Root, Beechdrops, 
Blue Ginseng, Yellow Ginseng* 
Medicinal Part of the Plant: the rhizome and roots* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat amenorrhoea, dysmenorrhoea, the threat of a 

· miscarriage, contraction-like spasms, rheumatic symptoms and problems resulting 
from uterus atonia. In Indian medicine the plant use to treat gynecological disorders.* 
In England and America (since the beginning of 20th century) the plant has been used 
to treat worm infestations, dehydration, menstrual probtems, cramps, and to stimulate 
contractions and yet act as an antispasmodic during labour.* Homeopathic 
practitioners use the plant to treat menstrual and labour problems, as well as using it 
to treat rheumatism in the fingers and toes particularly.* 
Claimed Effects: oxytoxic, estrogenic, spasmolytic, nicotine effects* 
Distribution/Habitat: The plant is found in damp woods in the eastern parts of North 
America.*+ 
Mode of Production: The plant is collected in the wild.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location !n Calgary Zoo: Bed 720 . 

Family: Celastraceae 
Genus: Celastrus 
Species: scandens 
Other Names: American Bittersweet,*+ Waxwork, False Bittersweet* 
Medicinal Part of the Plant: the root and the bark of the plant* 
Habit: woody vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
· in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat rheumatism, menstrual problems and liver 
disorders. However, the plant is rarely used today.* 
Claimed Effects: diuretic, diaphoretic effects* 
Distribution/Habitat: The plant is native to North America, from Quebec to North 
Carolina.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 210 



Family: Asteraceae 
Genus: Centaurea 
Species: cyanus 
Other Names: Cornflower,*~ Centaaurea, Bachelor's Buttons, Bluebonnetm 
Bluebottle, Blue Centaury, Cyani, Bluebow, Hurtsickle, Blue Cap, Cyani-flowers* 
Medicinal Part of the Plant: the flowers~* 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.-
Pharmacologic Effects and Uses: 
· Claimed Applications: used internally to treat fever, menstrual problems, vaginal 
candidiasis, constipation, and leucorrhea. The plant is also used as a taxative, tonic, 
diuretic, and as an expectorant. It is used to to stimulate the fuction of both the 
gallbladder and liver as welL Externally, it is used to treat conjunctivitis and 
inflammations of the eye and eczema of the scalp.*~ 
Claimed Effects: antibacterial effects* 
Distribution/Habitat: The plant is native to the Middle East but is cultivated all around 
the world.* 
Mode of Production: The plant is harvested during and between the months of June 
and August which is the plants flowering season.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
_L~_C?ation _i_'.' Calgary_Zoo: Beds 1 and_ 799 

Family: Scrophulariaceae 
Genus: Chelone 
Related ~edicinal Plant Species: Chelone glabra 

Family: Asteraceae 
Genus: Chrysanthemum 
Related Medicinal Plant Species: Chrysanthemum cinerariifolium, Chrysanthemum 
leucanthemum, Chrysanthemum vulgare 



. Family: Ranunculaceae 
Genus: Cimicifuga 
Species: racemosa" 
Other Names: Black Cohosh Root,~ Black Snakeroot,+A Rattleroot,"' Rattleweed, 
Squaw Root, Bugbane, Bugwort, Richweed, Cimicifuga* 
Medicinal Part of the Plant: the rhizome with roots attached~" 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
· Commission E Approved Applications: used to treat premenstrual discomfort, 
dysmenorrhea or menopausal (climacteric) neurovegetative ailments~" 
Additional Claimed Applications: In folk medicine the plant is used to treat 
rheumatism, sore throats and bronchitis. It is also used as a sedative to treat choreic 
states (involuntary rapid movements), fevers, lumbago and even snakebites.* Within 
Chinese medicine the plant is used for all of the same conditions listed under the folk 
medicine uses and it is also used to treat measles in the pre-exanthem stage.* 
· Commission E Recognized Effects: estrogen-like action, tuteinizing hormone 
suppression and binds to estrogen receptors-" 
Distribution/Habitat: The plant is native to the eastern parts of North America, from 
Maine to Ontario, and from Wisconsin down to Georgia and Missouri."'*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Locati_on . in ~algary_ ~oc,_: Bed 130 

Family: Rutaceae 
Genus: Citrus 
Species: limon 
.Other Names: Lemon, Limon* 
Medicinal Part of the Plant: the juice, peel and oil extracted from the peel of the fruit* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
. Claimed Applications: used to treat fevers, acute rheumatism, as an antidote to 
intoxicants specifically opium. It is also used as a source of vitiamin C in cases of 
scurvy and colds. It has also been used to treat sunburns and as a substitute for 
quinine in the prevention of malaria, as well as an aid in reducing body temperature in 
the case of Typhus. In Indian medicine, the plant is used to treat shaking and 
heartburn.* 
Claimed Effects: anti-inflammatory, diuretic and as a source of vitamin C, and it is also 
thought to impact vascular permeability* 
Distribution/Habitat: The plant is native to northern India, but is culvitvated in the 
Mediterranean and in other subtropical regions of the world.* 
Mode of Production: The essestial oil is extracted from the peel of the fruit.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9804 



Family: Rutaceae 
Genus: Citrus 
Species: sinensis 
Other Names: Orange,*~ Sweet Orange, China Orange* 
Medicinal Part of the Plant: the outer peel of the ripe fruits and the oil extracted from 
the peel*~ 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat loss of appetite and dyseptic 
complaints*~ 
Commission E Recognized Effects: none mentioned-
Additional Claimed Effects: promotes gastric secretion* 
Distribution/Habitat: The plant is native to Asia but is cultivated in other subtropical 
areas of the world such as tbe Mediterranean.* 
Mode of Production: The outer peel is seperated from the white pulp layer of the 
fruit.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9804 
R~la!ed_ Medicinal Plant ~pecies: Citrus c:1urantium, ~itrus_ ~urantifolia 

Family: Ranunculaceae 
: Genus: Clematis 
Related _Medicinal Plant Species: Clem~tis re~~! Clematis vitalba 

Family: Arecaceae 
Genus: Cocos 
Species: nucifera 
Other Names: Coconut Palm* 
Medicinal Part of the Plant: the fruit* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used in Africa for healing wounds and skin infections. 
Internationally, it is used to treat colds and inflammation of the throat with the added 
use of salt in Central America. It is also used to treat tooth decay in southeast Asia. In 
Indian medicine the coconut palm oil is used to treat dysuria, doughs, bronchitis, as 
well as to stop hair from turning grey.* 
Claimed Effects: dietetic, immunomodulating effect* 
Distribution/Habitat: The Pacific regions are believed to be the plants native home, 
however, there is some debate surrounding that notion* 
Mode of Production: The coconut oil is the fat that is extracted from the dried solid 
part of the fruit's endosperm. This is done through a process of cold pressing.* 
CITES Designation: None -
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9837 



Family: Rubiaceae 
· Genus: Coffea 
Species: liberica 
Other Names: Coffee Charcoal, Coffee,~ Liberian Coffee+ 
Medicinal Part of the Plant: the outer seed parts of the green dried fruit~ 
Habit: evergreen shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use ..... 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat acute diarrhea and mild 
inflammation of the oral and pharyngeal mucosa~ 
Commission E Recognized Effects: absorbent, astringent effects~ 
Distribution/Habitat: The plant is native to tropical west Africa.+ 
Mode of Production: Coffee charcoal is the outer seed parts of the green dried fruit 
that are milled, roasted to the blackening and then carbonized.~ 
CITES Designation: None ., 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9839 
Related Medicinal Plant Species: Coffea _ arabica, Coffea canephora 

Family: Liliaceae 
Genus: Convallaria 

. Species: majalis 
Other Names: Lily-of-the-Valley,~*+ May Lily, May Bells, Convallaria, Our Lady's 
Tears, Conyall-Lily, Lily Constancy, Jacob's ladder, Ladder-to-Heaven, Muguet* 
Medicinal Part of the Plant: the above ground parts of the plant*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat arrhythmia, mild cardiac 
insuffiniency and heart insufficiency due to old age, chronic cor pulmonale and 
nervous heart complaints.*~ 
.Additional Claimed Applications: in folk medicine the plant is used to treat weak labor 
contractions, epilepsy, dropsy, strokes and ensuing paralysis, conjunctivitis and 
leprosy.* 
Commission E Recognized Effects: positive inotropic on the myocardium, economizes 
heart performance, lowers an elevated left ventricular diastolic pressure in addition to 
a pathalogically elevated venous pressure. It also acts as a tonic for veins, and has 
natriuretic and kaliuretic effects associated with it.~ 
Distribution/Habitat: The plant is native to Europe but has been introduced to both 
northern Asia and the United States of America.*+ 
Mode of Production: The aerial parts are collected during the flowering season and 
then dried using a maximum temperature of 60 degrees celsius. * 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8100 and 680 

Family: Cornaceae 
Genus: Cornus 
Related Medicinal Plant Species: Cornus florida, Cornus officinalis 



Family: Fumariaceae 
Genus: Corydalis 
Related Medicinal Plant Species: Corydalis cava 

Family: Zingiberaceae 
Genus: Costus 
Related Medicinal Plant Species: Cos_tus speciosa 

Family: Rosaceae 
Genus: Crataegus 
Related Medicinal Plant Species: Crataegus laevigata, Crataegus monogyna 

Family: lridaceae 
Genus: Crocus 
Related Medicinal Plant Species: Crocus sativu~ 

Family: Primulaceae 
Genus: Cyclamen 
Related M_edicinal Plant Species: CyclarTlen europaeum 

Family: Cyperaceae 
Genus: Cyperus 
Relate~ M~di~inal P_lan~_Speci~s: Cyperus articulatus 

Family: Fabaceae 
Genus: Cytisus 
Rela_ted -~ed_ici_nal Plant Species: Cytisus laburnum, Cytisus scoparius 

Family: Solanaceae 
Genus: Datura 
R~lat~d _ M~dicinal P,lant Specie~: Datura stramonium 

Family: Ranunculaceae 
Genus: Delphinium 
Related Medicinal Plant_ Species: Delphinium consolidca, Delphinium straphi~agria 

Family: Fumariaceae 
Genus: Dicentra 
Related Medicinal Plant Species: Dicentra cucullaria 



. Family: Rutaceae 
Genus: Dictamnus 
Species: albus 
Other Names: Fraxinella, Dittany, Gas Plant, Diptam, Burning Bush, Burning Bush 
Root* 
Medicinal Part of the Plant: the leaves, root and root rind of the the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: infusions of the root used to treat stomach disorders, cramps, 
worm infestations and to promote mentruation and it may have a contraceptive effect. 
Chinese Medicine uses include using the plant to treat jaundice, inflammation of the 
skin, rheumatic ailments, fever, hemorhage of the womb, thread fungus, for nervous 
crying children, and as a sedative, and tonic, also it is used in external treatments of 
eczema, impetigo and scabies. Practitioners of Indian Medicine used the plant for the 
treatment of amenorrhea and to help regulate labor during childbirth* 
Distribution/Habitat: This plant is cultivated in the northern United States but is 
native to central and southern Europe and parts of Asia.* 
CITES Designation: None 
IUCN Red List of Threatened Specit[ts: Not listed 
L_ocatlon inCa~gary Zoo: Bed 966, 941,._ 961 and 2 

Family: Scrophulariaceae 
Genus: Digitalis 
Species: purpurea 
Other Names: Foxglove, Dead Man's Bells, Dog's Finger, Fairy Fingers, Fairy Gloves, 
Finger Flower, Folk's Glove, Lion's Mouth, Ladies' Glove, Witches' Gloves, Gloves of 
Our Lady, Fairy Caps, Fairy Thimbles, Virgin's Glove, Digitalis,* Common Foxglove+ 
Medicinal Part of the Plant: the leaves of a 1 or 2yr old plant collected at the 
beginning of the flowering season, and the ripe dried seeds* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used internally in folk medicine to treat ulcers in the lower 
abdomen, boils, headaches, abscesses and paralysis. Externally, the plant is used to 
treat poorly healing wounds and to cure ulcers. The plant is used to treat cardiac 
insufficiencies, in particular high blood pressure. Homeopathic uses include the using 
the plant to treat cardiac insufficiencies and migraines.* 
Claimed Effects: positive inotropic, negatively chronotropic and improve the 
contraction power of the cardiac muscle* -
Distribution/Habitat: The plant is native to Europe, however it has been introduced to 
the east and the American continent.* 
Mode of Production: The leaves are harvested during early Autumn in co-ordination 
with the first vegetation period. The leaves are then carefully dried as the drying 
period and temperature directly impact the amount of active chemical ingredients.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 680 
Related Medicinal Plant Species: Digitalis lanata 



Family: Dioscoreaceae 
Genus: Dioscorea 
Related Medicinal Plant Species: Dioscorea villosa 

Family: Moraceae 
Genus: Dorstenia 
Related ~edicinal Plant Species: Dorstenia contrayerva 

Family: Droseraceae 
Genus: Drosera 
Related Medicinal Plant Species: Drosera ramentacea, Drosera rotundifolia, 
Drosera intermedia 

Family: Rosaceae 
Genus: Dryas 
Species: octopetala 
Other Names: Mountain Avens, Silverweed Herb,* White Mountain Avens+ 
Medicinal Part of the Plant: the whole dried plant* 
Habit: evergreen vegetative ground cover+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: in folk medicine this plant is used to treat stomach pain and 
diarrhea* 
Claimed effects: astringent effect* 
, Distribution/Habitat: The plant grows in the arctic, subarctic and high mountainous 
regions.* 
Mode of Production: The plant is collected in the wild and then cut dried and 
powdered.* 
'CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
•Location in Calgary Z_oo: Bed 1321 

Family: Polypodiaceae 
Genus: Dryopteris 
Related PJledicinal Plant Species: Dryopteris filix-mas 



Family: Asteraceae 
Genus: Echinacea 
Species: purpurea ' 
Other Names: Purple Coneflower, Echinacea, Coneflower, Purple Echinacea-"* 
Medicinal Part of the Plant: the above ground parts of the plant and the roots-"*@ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the aerial parts of the plant appear in the Commission E Monographs and are 
approved for use.-@ Level 2 Designation - the roots of the plant do appear in· the 
Commission E Monographs but are not approved for use.* 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: The above ground parts or herb - used 
internally to treat colds and chronic infections of the respiratory tract and lower urinary 
tract-@ Externally, the herb is used to treat wounds that are healing badly and 
chronic ulcerations.-"@ 

· Additional Claimed Applications: the herb - used externally to treat inflammations 
associated with the skin.@ The root - used to treat colds and the flu." It is also used to 
treat acute and chronic respiratory tract infections, low immune resistance and 
· leukopenia. * It is also used as a form of support therapy for chemotherapy.* 
Commission E Recognized Effects: The herb - immunostimulant and increases the 
production of white blood cells and spleen cells, and the body temperature increases 
with use as well-" An increase in phagocytosis by macrophages and granulocytes 
occurs as well.-"* 
Additional Claimed Effects: The herb and the root - anti-inflammatory, antibacterial 
and collagen protectant effects* Also, activation of macrophage cytotoxicity actions 
which work against tumor cells and microorganisms as well.* 
Distribution/Habitat: The plant can be found growing in the eastern and central U.S. 
and Canada.*@ It is cultivated in Europe and both north and eastern Africa.@* 
Mode of Production: The above ground parts of the plant are harvested while the 
plant is in flower. While the roots are harvested during the autumn.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 400, 130, 270 and 440 
Related Medicinal Plant Species: Echinacea pallida, Echinacea angustifolia 

Family: Ephedraceae 
Genus: Ephedra 
Related Medicinal Plant Species: Ephedra sinica, Ephedra shennungiana 



. Family: Onagraceae 
Genus: Epilobium 
Species: angustifolium 
Other Names: Blood Vine, Blooming Sally, Rose Bay Willow Herb, Willow. Herb,* 
Fireweed+ · 
Medicinal Part of the Plant: the aerial parts of the plant and the roots* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
. Claimed Applications: used internally for micturition problems associated with prostatic 
hyperplasia (Stages I and II), gastrointestinal disorders, lesions in the mucous 
membranes of the mouth. Native Americans use the plant to treat rectal bleeding. 
Chinese use it to treat mentrual problems. Externally the extract is used to treat 
wounds.* 
Claimed Effects: antiphlogistic, antiexudative, anti-microbial, tumour-inhibiting effect* 
Distribution/Habitat: The plant can be found throughout Europe, Aisa, Africa, North 
America, Australia, Tasmania and New Zealand.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8600, 8700 



Family: Equisetaceae 
Genus: Equisetum 
Species: arvense 
Other Names: Horsetail, A_ Bottlebrush, Common Horsetail, Field Horsetail, Shave 
Grass, Shavetail Grass," Corn Horsetail, Dutch Rushes, Horse Willow, Horsetail 
Rush, Paddock-Pipes, Pewterwort, Scouring Rush, Shave Grass, Toadpipe* 
Medicinal Part of the Plant: the green sterile stems of the plant~"* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used internally to treat post-traumatic and 
static edema. Also, used in irrigation therapy for bacterial and inflammatory diseases 
of the lower urinary tract and renal gravel. Externally, the plant is used to treat wounds 
that are not healing well."'~ 
Additional Claimed Applications: the plant is used to promote digestive and renal 
elimination, and is used internally to treat inflammations and mild infections associated 
with the genito-urinary tract." In folk medicines, the plant is used to treat tuberculosis 
and catarrh of the kidney and bladder. It is also used as a homeostatic to treat heavy 
menstruation, nasal, pulmonary, and gastric hemorrhages. It is used to remedy brittle 
fingernails, hair loss, rheumatic diseases, gout, poorly healing wounds and ulcers, 
swelling, fractures and frostbite.* 
Commission E Recognized Effects: mild diuretic effect"~ 
Additional Claimed Effects: spasmolytic, astringent, hemostypic, vulnerary, and mild 
leukocytosis effectsA* I 

Distribution/Habitat: The plant can be found growing throughout the northern 
temperate regions in Asia, Europe and North America."*+ The plant material found in 
the market place are generally from Albania, Hungary, Poland, United Kingdom. and 
both former USSR and former Yugoslavia." 
Mode of Production: The stems are harvested during the summer months and the 
plant is collected in the wild and air dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
_Related Medicinal Plant Species: Bed 7900 

Family: Asteraceae 
Genus: Erigeron 
Related Medicinal Plant Species: Erigeron canadensis 

Family: Apiaceae 
Genus: Eryngium 
Related Medicinal Plant Species: Eryngium campestre 

Family: Brassicaceae 
Genus: Erysimum 
. Related Medicinal Plant Species: Erysimum diffusum 

Family: Liliaceae 
Genus: Erythronium 
Related Medicinal Plant Species: Erythronium americanum 



Family: Papaveraceae 
Genus: Eschscholtzia 
Species: californica 
Other Names: California Poppy* 
Medicinal Part of the Plant: the aerial parts which are collected during the flowering 
season* 
Habit: annl,Jal+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
. in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for the treatment of insomnia, aches, nervous agitation, 
enuresis noctuma in children, reactive agitative and masked depressions, 
melancholia, neurasthenia, neuropathy, organic neuroses, vegetative-dystonic 
disorders, mood swings, weather sensitivites, vasomotor dysfunctions, vegetative-
endocrine syndrome, constitutional weakness of the nervous system and vasomotor 
cephalgia and diseases of the bladder and liver. Also, the tea is used as a sedative. 
Within homeopathy it is used to treat insomnia* 
Claimed Effects: sleep-inducing, sedative, anxiolytic, spasmolytic effects* 
Distribution/Habitat: The plant can be found growing in California, however it is 
cultivated in central Europe and southern France.* 
Mode of Production: This plant is collected from the wild and harvested from areas 
where it is cultivated as well.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Loc:ation in Ca_~gary Zoo: B~ 2 

Family: Myrtaceae 
. Genus: Eugenia 
Species: uniflora 
Other Names: Surinam Cherry+ 
Medicinal Part of the Plant: the bark of the plant's main stem, the fruit and the also 
the leaves* 
Habit: evergreen shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
· in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: in folk medicine practices the bark is used as an astringent for 
the treament of gout, fever, diarrhea, hypertension, gastrointestinal problems, eye 
infections and edema. While the leaves (as a tea or a component of a distilled oil)are 
used for treating chronic infammation of mucous membranes in the respiratory organs 
such as rhinitis. The fruit is used as a diuretic* 
Claimed Effects: dietetic, antimicrobial, astringent and antimycotic effects* 
Distribution/Habitat: The plant can be found in the tropical America, particularty 
Brazil, Uruguay and Paraguay.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9834 and 9837 
Related Medicinal Plant Sp~ci~s: Eugenia chequen, Eugenia caryophyllata 

Family: Celastraceae 
Genus: Euonymus 
R~lated Medicinal Plant Species: Euonymus atropurpurea 



Family: Asteraceae 
. Genus: Eupatorium 
Related M_edicinal Plant Species: Eupatorium cannabinum, Eupatorium perfoliatum 

Family: Euphorbiaceae 
Genus: Euphorbia 
Related . Medicinal _ Plant Species: Euphorbia cyparissias, Euphorbia resinifera 

Family: Moraceae 
Genus: Ficus 
Species: carica 
Other Names: Common Fig,+ Fig*~ 
Medicinal Part of the Plant: the fruit*~ and the tree sap latex* 
. Habit: deciduous tree+ 
Level of Scientific Testing.,and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Phannacologic Effects and Uses: 
Claimed Applications: used as a laxative,*~ and in Chinese medicine the plant is used 

:to treat dysentery and enteritis* 
Distribution/Habitat: The plant is native to the Mediterranean region of the world.+ ft 
can be found growing in Syria, Iran and Asia Minor. However, the plant can now be 
found cultivated or growing in the wild in many subtropical regions.* 
CITES Designation: None 
. IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 9831 



Family: Rosaceae 
Genus: Filipendula 
Species: ulmaria 
Other Names: Meadowsweet,-"' Bridewort, Queen of the Meadow, Dolloff, 
, Meadsweet, Meadow Queen, Meadow-Wort, Queen of the meadow, Lady of the 
Meadow, Spireaea ulmaria"* 
Medicinal Part of the Plant: the flowers and the above ground parts of the plant-"* 
. Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
. - the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used as a supportive therapy for the treatment 
of colds~" 
Additional Claimed Applications: used to treat atonic and acid dyspepsia, gastritis, 
peptic ulceration, rheumatic and arthritic discomforts. It is also used to treat influenza 
and fevers." It is used as a diuretic. In fo1k medicine, the plant is used as a diuretic 
and for the treatment of rheumatism associated with the joints and muscles. In folk 
medicine it is also used to treat gout, bladder and kidney disease, headaches, 
stomach hyperacidity, prophylaxis, stomach ulcers and children with diarrhea.* In 
homeopathy, the plant is used to treat rheumatism and inflammation of mucous 
membranes.* 
Commission E Recognized Effects: none mentioned~" 
Additional Claimed Effects: antimicrobial, antipyretic, diuretic, stoma.chic, anti- . 
inflammatory, antiphlogistic and astringent effects_,... 
Distribution/Habitat: The plant is native to Asia and Europe. *A+ It was introduced to 
North America through cultivation practices and is now found wild from Newfoundland 
and eastern Quebec to Nova Scotia, New Englandf New Jersey, New York and West 
Virginia. It even goes as far west in North America as the state of Ohio." The plant 
material of commerce tends to come mostly from Poland, Bulgaria, the United 
Kingdom, and the former Yugoslavia." 
Mode of Production: The plant is harvested during the flowering season. It is air-
dried in a dark place.~"* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 430 and 1000 



. Family: Apiaceae 
Genus: Foeniculum 
Species: vulgare ' 
Other Names: Fennel Oil, ~A Bitter Fennel Oil," Large Fennel, Sweet Fennel, Wild 
Fennel, Fenkel, Bitter Fennel,* 
Medicinal Part of the Plant: the essential (volatile) oil extracted from the dried ripe 
fruits of the plant including the seeds and the fruit and seeds in an of themselves~"* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the fennel oil, fruit and seeds - used to treat 
mild dyspepsias such as mild spastic gastrointestinal afflictions, fullness, and 
· flatulence. It is also used to treat catarrh of the upper respiratory tract. Fennel syrup or 
Fennel honey is used to treat upper respiratory catarrh in children"~ 
Additional Claimed Applications: used to treat cramp-like pains in the gastrointestinal 
tract, particularly in infants and children. It is used to dissolve mucus in the respiratory 
tract. Also, it is used to treat bloating." 
· Commission E Recognized Effects: the fennel oil and the fruit and seeds - stimulates 
gastrointestinal motility. They also act as an antispasmodic (in higher concentrations) 
: and an antimicrobial. They also exhibit a secretolytic action on the respiratory tract.-" 
Additional Claimed Effects: carminative and stimulant effects." 
Distribution/Habitat: The plant is native to the Mediterranean region of the world. 
However, the plant is cultivated in various different regions. The plant material of 
commerce i~ primarily from Romania, Bulgaria, Egypt, Hungary, and China. However, 
it is also grown in India, France, Germany, Italy, Turkey and Greece." 
Mode of Production: The essential fennel oil is obtained from the dried ripe fruits 
through a process of steam distillation.* 
CITES ·Designation: None 
IUCN Red List of Threatened Species: Not listed 
Loc«-.tlon in_ Calgary Zoo: Bed 2 

Family: Rosaceae 
Genus: Fragaria 
Related Me~ici_nal Plant Species: Fragaria vesca, Fragaria viridis 

Family: Oleaceae 
Genus: Fraxinus 
Related Medicinal Plant Species: Fraxinus excelsior, Fraxinus ornus 



Family: Amaryllidaceae 
, Genus: Gala nth us 
Species: nivalis 
Other Names: Snowdrop,* Common Snowdrop+ 
Medicinal Part of the Plant: the bulb* 
Habit: bulb+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: . 
Claimed Applications: used for myasthenia, myopathy, symptoms resulting from 
polyneuropathy, neuritis, myelitis and injuries to the spine, as well as postoperative 
· intestinal, gastric and bladder atonia. The plant has also been used as an anesthetic, 
and to treat thrombosis and thrombo-embolism, Glaucoma, and Alzheimer's disease.* 
Claimed Effects: anesthetic, virostatic, tumour inhibiting, positive inotropic and 
negatively chronotropic and a respiratory analeptic effect* 
Distribution/Habitat: The plant is native to Switzerland, Austria and other southern 
parts of Europe. The plant can now be found in other areas as well, such as Bulgaria.* 
Mode of Production: The fresh bulb is harvested in the flowering season.* 
CITES Designation: Not listed under CITES Appendices, however according to the 
European Union it is listed under Annex D - meaning that monitoring of importations of 
this particular species is recommended./ 
IUCN Red List of Threatened Species: 1) Galanthus nivalis ssp. citicicus -
· indeterminate in Turkey= 2) Galanthus nivalis ssp. graecus and ssp. nivalis var. 
maximus - Indeterminate in the Ukraine= 
Location in Calgary Zoo: Beds 320 and 550 



Family: Rubiaceae 
Genus: Galium 
Species: odoratum 
Other Names: Sweet Woodruff,~* Master of the Wood, Woodwrad, Woodruff"" 
Medicinal Part of the Plant: the aerial parts of the plant*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Pharmacologic Effects and Uses: 
Claimed Applications: used for prophylaxis and therapy of diseases and discomforts of 
the respiratory tract, gastrointestinal tract, kidney and urinary tract, liver and 
gallbladder, hemorrhoids, circulatory problems, venous complaints, weak veins, and 
for the dilation of blood vessels. Also the plant is used as an anti-inflammatory, a 
sedative to remedy sleep di·sorders, for abdominal complaints, spasms, for the 
treatment of skin diseases, wounds, and as a remedy for improving both the nervous 
system and heart function. It is also used to treat, nervous menstrual disorders, 
henorrhoids, nervous agitation, skin diseases and to purify blood.~* 
Claimed Effects: antiphlogistic, antiedematic, spasmolytic and lymphokinetic effect ( all 
mild as the levels of active constituents are low)* 
Distribution/Habitat: The plant can be found growing in northern and central Europe, 
Siberia and northern Africa.*+ 
Mode of Production: The aerial parts of the plant are collected during or just before 
the plant begins to flower.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 914, 680 
Related Medicinal P_lant Species: Gali um aparine, Gali um verum 

Family: Fabaceae 
Genus: Genista 
Related Medicinal Plant Species: Genista tinctoria 



Family: Gentianaceae 
Genus: Gentiana 
Species: lutea' 
Other. Names: Gentiana, Wild Gentian, Gentian Root, Yellow Gentian,~" Bitter Root, 
Bitterwort, Pale Gentian* 
Medicinal Part of the Plant: the roots and attached rhizomes~"* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -

. - the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat digestive disorders, such as a 
loss of appetite, a sense of fullness and flatulence~" 
Additional Claimed Applications: used to treat anorexia, atonic dypepsia, dyspepsia, 
gastrointestinal atony, used to increase the flow of gastric juices." In folk medicine, the 
plant is used to stimulate bile secretion, and treat loss of appetite, fullness and 
flatulence.* In homeopathy the plant is also used to treat digestive disorders.* 
Commission E Recognized Effects: reflex excitation of the taste receptors, creating an 
increased secretion of saliva and an increased secretion of digestive juices. Bronchial 
secretions are induced as well. _11. 

Additional Claimed Effects: cholagogic and fungistatic effects* 
Distribution/Habitat: The plant is indigenous to the mountainous regions of central 
and southern Europe and western Asia."* The elevations where the plant exists is 
usually between 1500-2500 meters." The plant is under protection in Germany, 
Yugoslavia and many other countries due to its depletion in the wild. For example, 
permits are required to import or export any wild material in Germany." The plant is 
cultivated however in Germany, France, the former Yugoslavia and Romania. 
However, much of the material of commerce is taken from wild populations in the 
mountians of France, Spain and the Balkans." 
Mode of Production: The roots of this plant require a period between 7-10 years 
before they are are harvestable. The roots are harvested in the Spring onward into 
October. The roots must be dried quickly or they will ferment and as a result become 
useless on the medicinal herb market.* 
CITES Designation: Listed under CITES in Appendix II - this appendix includes 
species not now threatened with extinction, but that may become so in the future 
unless trade is regulated< 
IUCN Red List of Threatened Species: Not listed 
~ocation in_ Calga_ry ~oo: Bed 270 

Family: Geraniaceae 
Genus: Geranium 
Related Medicinal Plant Species: Geranium maculatum, Geranium robertianum 



. Family: Rosaceae 
Genus: Geum 
Species: rivale 
Other Names: Cure All, Water Flower, Indian Chocolate, Chocolate Root, · Throat 
Root, Water Chisch, Water Avens, * Purple Avens+ 
Medicinal Part of the Plant: the entire flowering plant including the roots* 

- Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: the herb - used to treat digestive complaints, diarrhea, febrile 
conditions, muscle and nerve pain. It is also used to treat hemorrhoids when added to 
a bath.* The root - used internally in folk medicine to treat digestive conditions, loss of 
appetite, and diarrhea.* It is used externally to treat gum and mucous membrane 
inflammations of the mouth when gargled.* ltis also used to treat hemorrhoids and 
skin conditions in the form of a bath additive.* In homeopathy the plant is used to treat 
inflammations associated with the urinary tract and the bladder.* 
Claimed Effects: astringent effect* 
Distribution/Habitat: The plant is native to Europe.+ It can however be found growing 
in Europe as well as the temperate areas of North America and Asia.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
· Location in Calgary Zoo: Beds 8600, 8610 and 8670 
Related Medicinal Plant Species: Geum urbanum 



. Family: Gingkoaceae 
Genus: Gingko 
Species: biloba 
Other Names: Maidenhair-Tree, Ginkgo* 
Medicinal Part of the Plant: the leaf~*h@ 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -h@ 
Phannacologic Effects and Uses: 
Commission E Approved Applications: used to treat certain symptoms associated with 
some dementia! syndromes. The types of symptoms treated are memory deficits, 
concentration disturbances, depressive emotional conditions, tinnitus, dizziness and 
headaches. The types of dementia syndromes usually associated with such 
symptoms are primary degenerative dementia and vascular dementia. The plant is 
also used to treat vertigo and tinnitus. Also it is used to treat pain associated with 
walking distances in patients with peripheral arterial occlusive disease. h~@ Additional 
Claimed Applications: used to treat arterial circulatory conditions and cerebral 
circulatory deficiencies.and conditions.-h Also used as a psychopharmaceutical and 
neurotropic agent.~ The plant is also used to treat Raynaud's disease and Crocq's 
disease which are both associated with circulatory problems. h@ Also the plant is used 
to treat swelling of veins that is painful. h In Chinese medicine the plant is used to treat 
asthma, tinnitus, hypertonia, and angina pectoris as well.* In homeopathic medicine 
the plant is used to treat tonsillitis and cephalgia. * The plant is used to induce labour 
and to treat bronchitis, chronic rhinitis, chilblains, arthritis, and oedema as well.@ 
Commission E Recognized Effects: tissue and vase-protective, inhibits platelet 
aggregation, and has antithrombotic, anti-edematous and anti-ischemic effects.A~* 
Also, improves hypoxic tolerances in cerebral tissue and increases the performance of 
the memory and a person's ability to learn. ~h The plant also aids in blood flow, 
particularly in terms of microcirculation, improves the rheological properties of the 
blood, inactivates oxygen radicals which are toxic and has a neuroprotective 
effects.~" The plant also enhances the release of neurotransmitters such as that of 
catecholamines. h_ 

Distribution/Habitat: The plant is native to China, Japan and Korea. However, it can 
also be found growing in Europe, Australia, south-east Asia and the U.S as an 
ornamental shade tree.*@ The plant is also cultivated in France and the U.S.@ 
Mode of Production: The leaves are harvested from cultivated and wild varieties of . 
the species. The leaves are dried and pressed.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8100 and 1030 



Family: Caryophyllaceae 
Genus: Gypsophila 
Species: paniculata 
Other Names: White soapwort Root,~ Baby's Breath+ 
Medicinal Part of the Plant: the underground parts of the plant~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
. -the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
· Phannacologic Effects and Uses: 
Claimed Applications: used to treat catarrhs of the upper respiratory tract~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Gypsophila paniculata var. araratica - Rare 
in Turkey= 
Location _in Cal8ary _~oo: Bed~. 2~0,_ 440_ and 290 

Family: Hamamelidaceae 
Genus: Hamamelis 
Species: virginiana " ' 
Other Names: Witch Hazel, Hamamelis, ~A hazel Nut, Snapping Hazel, Spotted Alder, 
Striped Alder, Tobacco Wood, Winterbloom* 
Medicinal Part of the Plant: the leaves and bark taken from the trunk, branches and 
twigs~A* 
Hab~deciduoustree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Phannacologic Effects and Uses: 
Commission E Approved Applications: used to treat skin injuries, inflammation of 
localized areas of skin and mucous membranes, hemorrhoids and varicose veins. ~A 

Additional Claimed Applications: used internally to treat acute diarrhea, inflammation 
of the gums and mucous membranes of the mouth. Externally, used to treat bruises, 
· sprains, neurodermatitis and eye irritation. It is also used to aid in general oral , 
hygiene.A In folk medicine, the plant is used to treat non-specific diarrheic conditions 
such as inflammation of the mucous membranes of the colon and large intestines. It is 
also used in cases of hematemesis, hemoptysis and menstrual discomforts. The plant 
is used externally ·to treat minor injuries and inflammations of the skin and mucous 
membranes. It is also used to treat hemorrhoids and varicose veins.* In homeopathy 
the plant is used to treat hemorrhoids, varicose veins, skin inflammation and bleeding 
of the mucous membranes.* 
Commission E Recognized Effects: astringent, anti-inflammatory, locally hemostatic 
effects-A 
Additional Claimed Effects: vasoconstrictive and antiseptic effectsA 
Distribution/Habitat: The plant is native to eastern parts of North America from New 
Brunswick and Quebec to south to Florida, Louisiana and Texas. *+A The plant is 
·cultivated in Europe, Canada and the U.S.A* 
Mode of Production: The leaves are collected during the autumn and dried quickly. 
The plant flowers in the fall. A* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 110 and 710 



Family: Araliaceae 
Genus: Hedera 
Species: helix 
Other Names: Ivy Leaf,"- English Ivy, Woodbine," Woodbind, True Ivy, Gum Ivy* 
Medicinal Part of the Plant: the leaves~/\* 
Habit: woody vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.-
Phannacologic Effects and Uses: 
. Commission E Approved Applications: used to treat catarrhs of the respiratory 
passages and symptomatically used to treat chronic inflammatory bronchial 
conditions, such as whooping cough, spastic bronchitis, and chronic catarrh 
associated with the bronchial region of the respiratory tract.-" 
Additional Claimed Applications: used externally as an emollient, and itch reliever, and 
. is used to treat disorders associated with the skin. It has also been used to treat 
arthritis, rheumatism, and scrofula as well." In folk medicine, the plant is used 
internally for liver, spleen and gallbladder disorders, gout, rheumatism and scofulosis. * 
Externally, the plant is used to treat burn wounds, calluses, cellulitis, inflammations, 
neuralgia, parasitic disorders, ulcers, rheumatic complaints and phlebitis.* In 
homeopathy, the plant is used to treat rachitic states.* 
Commission E Recognized Effects: expectorant, antispasmodic effects and irritative to 
skin and mucosa as well~* 
Additional Claimed Effects: antiparasitic, cytotoxic, antibacterial, analgesic, sedative, 
antimycotic and secretolytic effects/\* 
Distribution/Habitat: The plant is indigenous to the temperate regions of Europe, 
. north and central Asia. It has been introduced to North America. It is cultivated in the 
U.S.*/\ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Loca_tion in Calgary Zoo: Beds 9831, 9832, 9837, 983~, 7410, 9841 

Family: Cistaceae 
Genus: Helianthemum 
Related Medicinal Plant Species: Helianthemum canadense 

Family: Asteraceae 
Genus: Helianthus 
Rel~te~ Medicinal Plant Species: Helianthus ann~_us 

Family: Asteraceae 
Genus: Helichrysum 
Related Medicinal Plant Species: Helichysum arenarium 



. Family: Ranunculaceae 
Genus: Hepatica 
Species: nobilis 
Other Names: Liverwort,~ Herb Trinity, Kidneywort, Liverleaf, Liver-weed, Hound-
Leaved Hepatica, Trefoil, American Liverleaf* · 
Medicinal Part of the Plant: the above ground parts of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Phannacologic Effects and Uses: 
Claimed Applications: used for treating liver diseases and complaints of all types suc.h 
as jaundice, gallstones and gravel, enlargement and congestion of the liver, icterus 
and portal vein problems. The plant is also used (as an auxiliary agent) in the cases of 
hepatitis and liver cirrhosis. It is also applied in cases of gastric and digestive 
· complaints, for the stimulation of appetite, as a general tonic, to enhance the 
sensation of fullness, for the regulation of bowel function, for the stimulation of 
pancreatic function, regulation of blood lipid levels, for varicose veins, stimulation of 
circulation, and the cardiocirculatory system and to increase the blood supply in the 
myocardium. It is also used for its sedative and bood purification properties and to 
· stimulate the metabolism and to relieve menopausal symptoms.*~ 
Distribution/Habitat: The plant is native to Eurasia.+ It can be found growing in 
Korea, Japan and temperate North America and all of Europe except for the Atlantic 
· areas, Denmark and northwest Germany.* 
Mode of Production: The aerial parts are harvested when the plant is in bloom .. * 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
·Loc~t~on in Calgary Zoo: Bed 926 

Family: Apiaceae 
Genus: Heracleum 
Species: sphondylium 
Other Names: Masterwort, Hogweed* 
· Medicinal Part of the Plant: the entire flowering plant including the roots and fruit* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: In folk medicine the plant is used to treat muscle cramps, 
stomach problems, digestion problems, diarrhea, gastrointestinal catarrh and diarrhea, 
which occurs after a cold. It is also used to treat psoriasis* 
Claimed Effects: has mild expectorant effect and a phototoxic effect as well* 
Distribution/Habitat: The plant can be found in most parts of Europe and throughout 
northern and western Asia.* The subspecies montanum can be found from Alaska to 
California.+ 
Mode of Production: The plant is collected between the months of June and August 
and dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Heracleum sphondylium ssp. artvinense -
Rare in Turkey= 
Location in Calgary Zoo: Bed 8100 



Family: Malvaceae 
Genus: Hibiscus 
R~late~ Med_icinal Plant Species: t-f ibiscus _sabdariffa_ 

. Family: Elaeagnaceae 
Genus: Hippophae 
Species: rharnnoides 
Other Names: Sallow Thorn, Sea Buckthorn, * Common Sea Buckthom+ 
Medicinal Part of the Plant: the ripe berries* 
Habit: deciduous shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
. - the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat an infection prophylaxis. Externally, it is used as a 
treatment for radiation damage, such as x-ray damage and sunburn, and as a fatty oil 
, for the treatment of wounds. It is also used as a vitamin C supplement* 
Claimed Effects: ulcer-protective, tumor-protective, anti-oxidative, anticoagulative and 

, wound healing effects* 
Distribution/Habitat: The plant is native to Europe and some northern regions in Asia 
such as northern China.*+ 
Mode of Production: The fatty oil is extracted from both the fruit itself and the seeds. 
The fruit is harvested from August until the first snow. Processing begins immediately 
after the fruit is picked.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8100, 270, 7210, 3850, 1000, 7650, 7651, 3850, 
7550,3830,7500and7650 



. Family: Cannabaceae 
Genus: Humulus 
Species: lupulus' 
Other Names: Hops,*~" European Hops, Common Hops" 
Medicinal Part of the Plant: the strobiles, the glandular hairs separated from the 
infructescence, the whole dried female fruit and the fresh cones collected before the 
seeds ripen as the less seeds the better*" 
Habit: herbaceous vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat mood disturbances such as 
· anxiety, sleep disturbances and restlessness"-
Additiona/ Claimed Applications: used to treat excitability, sleep disorders, tenseness 
and lack of appetite." In folk medicine the plant is used internally to treat nerve pain, 
priapism, inflammation of the intestinal mucous membrane, and tension headaches.* 
Externally, the plant is used to treat ulcus cruris, skin abrasions and ulcers.* In 
homeopathy it is used to treat nervousness and insomnia.* 
Commission E Recognized Effects: calming and sleep promoting effects"-
Additional Claimed Effects: antibacterial, antimycotic, stimulates the secretion of 
· gastric juices, spasmolytic and possible estrogenic effects*" 
Distribution/Habitat: The plant is indigenous to Europe, North America and parts of 
Asia."*+ It grows between about 35 and 55 degrees latitude. The plant is cultivated 
throughout the temperate zones all around the world. The plant material bought and 
sold on the market comes primarily from the U.S., Germany, Great Britain, China and 
the Czech Republic." The female plants are the primary subjects of cultivation.*" 
Mode of Production: The plant's cones, which are essentially the whole female 
inflorescence are harvested and dried at temperatures of about 30-60 degrees.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Related Medi~inal ~lant Species: Beds 590, 720 and 665 

Family: Saxifragaceae 
Genus: Hydrangea 
Species: arborescens 
Other Names: Seven Barks, Hydrangea* 
Medicinal Part of the Plant: the dried rhizome and the roots* 
Habit: herbaceous perennial (ssp.discolor is a deciduous shrub)+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used in to treat problems asociated with the urinary tract, in 
particular bladder and kidney stones* 
Claimed Effects: diuretic effect* 
Distribution/Habitat: The plant is native to the eastern part of the United States as 
far south as Florida.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 560, 665, 550 and 1000 



. Family: Brassicaceae 
Genus: lberis 
R:elated Medicinal Plant .Species: lberis amara 

Family: Aquifoliaceae 
Genus: llex 
Related Meclicinal Plant Species: llex aquifolium, llex paraguarien_sis 

Family: Balsaminaceae 
Genus: Impatiens 
Relate~ Medic:inal Plant Species: Impatiens biflora 

Family: Asteraceae 
Genus: lnula 
Rel_ated "'1~clici!1al Pl~nt Sp~ci_es: l_n.ula britanni~a, lnu_la hel~nium 

Family: Convolvulaceae 
Genus: lpomoea 
Related Medicinal Plant Species: lpomoea hederacea, lpomoea orizabensis, 
lpomoea _pur9~_ __. 

Family: lridaceae 
Genus: Iris 
; Species: missouriensis 
Other Names: Lily, Poison Flag, Snake Lily, Water Flag, Wild Iris, Yelle Flag, Yellow 
Iris, Dragon Flower, Myrtle Flower, Fliggers, Flaggon, Sheggs, Segg, Daggers, 
.Jacob's Sword Gladyne* 
Medicinal Part of the Plant: the rhizome along with the root* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat disorders of the respiratory system. Homeopathic 
uses include using the plant to treat disorders of the respiratory tract, thyroid gland, 
digestion complaints and headaches* 
Claimed Effects: mild expectorant, ulcer-protective, spasmolytic, and sertotonin-
antagonistic effects* 
Distribution/Habitat: This plant is native to southern Europe* It is found however in 
parts of Alberta.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 1 
Related Medicinal Plant Species: Iris florentina, Iris germanica,_ Iris pallida 



. Family: lridaceae 
Genus: Iris 
Species: pseudacorus 
Other Names: Yellow Water Iris+ 
. Medicinal Part of the Plant: the rhizome along with the root itself" 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for disorders of the respiratory system. Homeopathic uses 
include using the plant to treat disorders of the respiratory tract, thyroid gland, 
digestion complaints and headaches* 
Claimed Effects: mild expectorant, ulcer-protective, spasmolytic, and sertotonin-
antagonistic effects* 
Distribution/Habitat: This plant is native to western Europe and North Africa.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 390 and 8100 
Related Medicinal Plant~peci~s: Iris flore~ti~a. _lri_s_~t3rmanica, Iris pallida _ _ 

Family: lridaceae 
Genus: Iris 
Species: setosa 
Other Names: Siberian Iris+ 
Medicinal Part of the Plant: the rhizome along with the root itself" 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for disorders of the respiratory system. Homeopathic uses 
include using the plant to treat disorders of the respiratory tract, thyroid gland, 
digestion complaints and headaches* 
Claimed Effects: mild expectorant, ulcer-protective, spasmolytic, and sertotonin- · 
antagonistic effects* 
Distribution/Habitat: This can be found growing in the north eastern parts of North 
America such as Labrador.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 907 
Related Medicinal Plant Species: Iris florentina, Iris germanica, Iris pallida 



Family: lridaceae 
Genus: Iris 
Species: laevigata 
Other Names: Iris*+ 
Medicinal Part of the Plant: the rhizome along with the root itself* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the· Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
. Pharmacologic Effects and Uses: 
Claimed Applications: used for disorders of the respiratory system. Homeopathic uses 
include using the plant to treat disorders of the respiratory tract, thyroid gland, 
digestion complaints and headaches* 
Claimed Effects: mild expectorant, ulcer-protective, spasmolytic, and sertotonin-
antagonistic effects* 
Distribution/Habitat: This plant is native to Japan and China.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 390 
Related ~edicinal Plant Specie~: Iris florentina, Iris ~ermc1nic:;a, lri_s pallida 

Family: lridaceae 
. Genus: Iris 
Species: versicolor 
Other Names: Lily, Poison Flag, Snake Lily, Water Flag, Wild tris, Yelle Flag, Yellow 
Iris, Dragon Flower, Myrtle Flower, Fliggers, Flaggon, Sheggs, Segg, Daggers, 
Jacob's Sword Gladyne* 

. Medicinal Part of the Plant: the rhizome along with the root itself* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation 
- the plant does not appear in any of the Commission E Monographs but does 
appear in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for disorders of the respiratory system. Homeopathic 
uses include using the plant to treat disorders of the respiratory tract, thyroid gland, 
digestion complaints and headaches* 
. Claimed Effects: mild expectorant, ulcer-protective, spasmolytic, and sertotonin-
antagon1stic effects* 
Distribution/Habitat: This plant can be found growing in eastern Canada down into , 
Minnesota.+ ' 
·CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 

. Location in Calgary Zoo: Bed 975 and 390 
Related Medicinal Plant Species: Iris florentina, Iris germanica, Iris pallida 

- .. - . - - ~- ·- - ~. 

Family: Oleaceae 
Genus: Jasminum 
Related Medicinal Plant Species: Jasminum officinale 

Family: Juglandaceae 
Genus: Juglans 
Related Medicinal Plant Species: Juglans regia, Juglans cinerea 



Family: Cupressaceae 
Genus: Juniperus 
Species: communis ' 
Other Names: Juniper Berry~*\ Ginepro, Enebro, * Ground Juniper+ 
Medicinal Part of the Plant: the ripe berry~* 
Habit: evergreen shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat dyspepsia.*~" 
Additional Claimed Applications: used to treat loss of appetite*, bladder and kidney 
conditions." It is used externally to treat rheumatic symptoms. In folk medicine it is 
used internally to treat irregular menstruation, menstrual cramps, inflammatory 
diseases of the lower urinary tract, gout, arteriosclerosis, and irritations associated 
with bronchitis and diabetes. If chewed it can be used to treat halitosis as well. 
Homeopathic uses include using the berries to treat dyspeptic complaints and 
discharge disturbances of the urinary tract.* 
Commission E Recognized Effects: diuretic effect~" 
Additional Claimed Effects: digestive, antiseptic, carminative, stomachic, 
antirheumatic, antidiabetic, hypotensive, antiexudative, spasmogenic, expectorant and 
· bronchospasmolytic effects*" 
Distribution/Habitat: The plant is found throughout Europe, northern Africa, north 
Asia and North America.*+ 
·Mode of Production: The ripe berries are harvested during a short period from the 
end of August to the middle of September. They are then dried at room temperature.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Juniperus communis var. megistocarpa -
Endangered in New Brunswick, Nova Scotia and St. John= 
Locati()n in Calgary Zoo: Be~s 710, 8100, 8550, 8660, 380, 440 and 921 

Family: Acanthaceae 
Genus: Justicia 
Related_ ~~~icin_al Plan~ Species: Justicia adhat9da 

Family: Ericaceae 
,Genus: Kalmia 
Related Medici_nal Plant Species: Kalmia lat_ifolia 

Family: Lamiaceae 
Genus: Lamium 
Related Medicinal Plant Species: Lamium album 



. Family: Pinaceae 
Genus: Larix 
Species: decidua 
Other Names: Larch Turpentine-, European Larch, Common Larch, Larch,* 
European Weeping Larch+ 
Medicinal Part of the Plant: the balsam, or outer bark separated from its outermost 
layer* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -
Pharrnacologic Effects and Uses: 
Commission E Approved Applications: used to treat rheumatic and neuralgic 
discomforts and catarrhal diseases of the respiratory tract and furuncles. -* 
Commission E Recognized Effects: hyperemic and antiseptic effects~* 
Distribution/Habitat: The plant is native to central Europe, however is is presently 
cultivated in North America. Jt was first introduced to England.* 
Mode of Production: The balsam is collected from the trees through drilling into the 
trunk. Up to 20% of the balsam consists of essential oil.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Larix decidua ssp. polonica - Rare in Poland, 
Romania and the Ukraine= 
Location in Calgary Zoo: Bed 560 



. Family: Lamiaceae 
Genus: Lavandula 
Species: angustifolia 
Other Names: Lavender Flower,~" English Lavender, Garden Lavender, True 
Lavender, French Lavender, Lavender*" 
Medicinal Part of the Plant: the dried flower~"* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used internally to treat mood disturbances such 
as restlessness, insomnia, functional abdominal complaints such as nervous stomach 
irritations, Roehmheld syndrome, meteorism, and nervous intestinal discomforts in 
general. It is also used to treat functional circulatory disorders through the use of a 
therapy known as balneotherapy. ~" 
Additional Claimed Applications: used to treat a lack of appetite, and neurotonic 
disorders." In folk medicine the plant is used internally to treat migraines, cramps and 
bronchial asthma. Externally, the plant is used to treat rheumatic problems. Also, used 
as a sedative and to treat tension, exhaustion, and wounds that are healing poorly.* 
Commission E Recognized Effects: sedative and antiflatulent effects~" 
Additional Claimed Effects: choleretic, cholagogic, antimicrobial, neurodepressive 
effects* 
Distribution/Habitat: The plant is indigenous to the low mountainous regions of the 
Mediterranean basin. However, the plant is cultivated in many different countries.'*" 
France is however, the primary source of plant material of commerce." It is however 
grown in the U.S., Australia, the United Kingdom, the Netherlands, the former 
Yugoslavia, Spain, Italy, and Bulgaria in addition to France." 
Mode of Production: The plant's flowers are collected just before the flower unfolds. 
The flowers are then dried.'* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
~~cation in Calgary Zoo: Beds 906 and 270 

Family: Ericaceae 
Genus: Ledum 
Related Medicinal Plant Species: Ledum latifolium, Ledum palustre 



Family: Asteraceae 
Genus: Liatris 
Species: spicata 
Other Names: Button Snakeroot, Gay-Feather, Backache Root, Colic Root, Devil's 
Bite, Marsh Blazing Star* · 
Medicinal Part of the Plant: the roots of the plant, in particular the attached 
rhizomes* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does. not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Phannacologic Effects and Uses: 
· Claimed Applications: used for disorders associated with the kidney, dysmenorrhea, 
as a diuretic and also used for the treatment of gonorrhea* 
Distribution/Habitat: This plant is native to the Eastern portion of the United States. 
However, it is cultivated in parts of Europe.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Lo~ati_o11 i11 Cal9ary Zoo: ~eds_ 320_ ~nd 40_Q 

Family: Liliaceae 
Genus: Lilium 
· Species: martagon 
Other Names: Purple Turk's Cap Lily, Turk's Cap, Martagon*+ 
Medicinal Part of the Plant: the leaves, stem and the flower of the mature plant* 
Habit: bulb+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
· Claimed Applications: used as a diuretic and for the treatment of dysmenorrhea, as 
well it is used externally for ulcers. Homeopathic uses for the plant include using it as 
a diuretic and for the treatment of ulcers and dysmenorrhea* 
Distribution/Habitat: The plant native to Europe and west Asia.+ It can be found 
growing in Japan and China. It is cultivated in central and southern Europe* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 966, 130, 120 and 140 
, Related -~~clicinal Plant Species: Lilium candidum 

Family: Scrophulariaceae 
Genus: Linaria 
Related Medicinal Pl.ant Species: Linaria vulgaris 

Family: Linaceae 
Genus: Linum 
Rel!'ted Med.icinal Plant Species: Unum catharticum, Unum usitatissimum 

Family: Boraginaceae 
Genus: Lithospermum 
Related Medicinal Plant Species: Lithospermum erytrorhizon 



. Family: Lobeliaceae 
Genus: Lobelia 
R~lated Medicinal ~lant Spe~ies: Lobelia inflat~ 

Family: Poaceae 
Genus: Lolium 
Rela~ed M~~ic;inal P_lant Sp~cies: ~olium temulentum 

Family: Caprifoliaceae 
Genus: Lonicera 
R~lat~d Medici_nal ~l_ant Species: Lon\~era caprifolium 

Family: Fabaceae 
Genus: Lupinus 
Related Medicinal Plant Spe_~ies; Lupinus luteus 

Family: Primulaceae 
Genus: Lysimachia 
Species: nummularia 
Other Names: Creeping Jenny, Creeping Joan, Herb Twopence, Meadow 
Runagates, Running Jenny, Serpentaria, String of Sovereigns, Twopenny Grass, 
Wandering Jenny, Wandering Tailor, Moneywort*+ 
Medicinal Part of the Plant: the entire flowering plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
, in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used externally as a vulnerary and for the treatment of acute 
and chronic eczema. Internally it is used to treat diarrhea and excessive salivation and 
as an expectorant for coughs* 
Claimed Effects: antibacterial, astringent and expectorant effects* 
Distribution/Habitat: The plant is native to Europe and has been introduced into 
America, Japan, Korea and Japan.*+ 
Mode of Production: The whole plant is collected and dried in the shade.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 907, 934, 956 and 8100 
~elated Me_dicinal_ f>I~'!~ ~pecies: L_y~imachia vulg~ris 

Family: Rosaceae 
Genus: Malus 
Related Medicinal Plant Species: Malus domestica 

Family: Malvaceae 
Genus: Malva 
Relate~ Medicinal Plant Species: Malva sylvestris 

Family: Marantaceae 
Genus: Maranta 
Related Medicinal Plant Species: Maranta arundinacea 



Family: Fabaceae 
Genus: Melilotus 
Species: officinalis ' 
Other Names: Sweet Clover, Melilot, King's Clover, Yello Sweet Clover, Hay Flowers, 
Sweet Lucerne, Wild Laburnum, Hart's Tree,* White Sweet Clover+ 
Medicinal Part of the Plant: the leaves and flowering branches of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Phannacologic Effects and Uses: ' 
Commission E Approved Applications: the plant is used internally to treat pain and 
heaviness in the legs, night cramps, itching and swelling all associated with chronic 
venous insufficiency.~ The plant is also used as a form of supportive treatment for 
thrombophlebitis, post-thrombotic conditions, hemorrhoids, and congestions 
associated with the lymphatic system.~ Externally, the plant is used to treat 
contusions and superficial blood effusions.~ 
Additional Claimed Applications: folk medicine uses for the plant include using the 
plant as a diuretic.* The plant is used to treat chronic venous insufficiency which are 
associated with pain, heaviness in the legs, night leg cramps, itching and swelling. 
The plant is also used to treat postthromnotic syndromes, and lymphatic congestion. 
Externally, it-is used to treat contusions, sprains, and superficial effusions of the 
blood.* 
Commission E Recognized Effects: antiphologistic, anti-exudative, anti-edematous 
effects, and improves lymphatic kinetics, and increases venous reflux~* 
Distribution/Habitat: The plant can be found throughout Europe, Australia, North 
America and in temperate areas of Asia.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7900 
Related~ Medicinal Plant Species: Melilotus altissimus 



Family: Lamiaceae 
Genus: Mentha 
Species: arvensis 
Other Names: Mint Oil, Corn mint Oil, Field Mint Oil, Marsh Mint Oil,_,,. Wild Mint+ 
Medicinal Part of the Plant: the volatile ( essential) oil of the plant~,,. 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use._,,. 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the oil - is used internally to treat flatulence, 
functional gastrointestinal and gallbladder disorders, catarrhs associated with the 
upper respiratory tract. Externally, the oil is used to treat myalgia and neuralgic 
ailments._,,. 
Additional Claimed Applications: In Traditional Chinese Medicine the plant and its oil is 
used to treat colds, headaches, diarrhea, sore throats, nausea and indigestion.-"'* In 
Indian medicine the plant is .used to treat joint pains, dyseptic complaints, diarrhea, 
vomiting, coughs, asthma, headaches, toothaches.* 
Commisssion E Recognized Effects: the oil -carminative, cholagogue, antibacterial, 
secrolytic and cooling effects~,,.* 
Distribution/Habitat: The plant is cultivated in sub-tropical climates around the 
world.,,. The plant is found in Europe as far north as the 65th latitude. It is also found in 
· parts of Asia, such as China, Siberia, Japan and Korea. More than likely it was 
introduced to North America .• ,,. 
Mode of Production: The volatile oil is obtained from the fresh flowering herb through 
a process of steam distillation.~/\ Mint oil is used to produce menthol which is isolated 
and purified from the volatile essential oil.~"* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 7900, 9701, 8600 and 8700 
Related Medicinal Plant Species: Mentha aquatica, Mentha longifolia, Mentha 
pulegium, Mentha spicata I 

. I 



. Family: Lamiaceae 
Genus: Mentha 
Species: x piperita " ' 
Other Names: Peppermint Leaf, Peppermint Oil,~/\ Brandy Mint, Lamb Mint* 
Medicinal Part of the Plant: the leaves and the essential (volatile) oil*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the leaves of the plant - are used to treat 
spastic complaints associated with the gastrointestinal tract, the gallbladder and the 
bile ducts. The oil - is used internally to treat spastic discomfort associated with the 
: upper gastrointestinal tract and the bile ducts. It is also used to treat irritable colon, 
inflammations of the oral mucosa and catarrhs associated with any part of the 
respiratory tract.~/\ Externally, the oil is used to treat myalgia and neuralgia as well-A 
Additional Claimed Applications: the leaves - in both Western and Eastern cultures are 
used to treat nausea, sore throats, diarrhea, colds, headaches and indigestion.A In folk 
medicine the leaves of the plant are used to treat nausea, vomiting, morning sickness, 
respiratory infections, colds and dysmenorrhea.* In homeopathic remedies the leaves 
of the plant are used to treat colds.* 
Commission E Recognized Effects: the leaves - choleretic, carminative and direct 
antispasmodic action on the smooth muscles of the digestive tract.~ the oil -
antispasmodic, carminative, cholagogue, antibacterial, secretolytic and cooling 
effects.A 
Distribution/Habitat: The plant can be found throughout Europe, Canada and the 
United States. It is a naturally occuring hybrid of Mentha aquatica and Mentha spicata. 
This hybrid is usually cultivated.~/\ 
Mode of Production: The leaves are harvested several times per year. The leaves . 
will contain the highest level of volatile oil just before the flowering season. The oil is 
isolated through an aqueous steam distillation process.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 1 
Related Medicinal Plant Species: Mentha aquatica, Mentha longifolia, Mentha 
pulegium, Mentha spicata 



Family: Lamiaceae 
Genus: Monarda 
Species: didyma 
Other Names: Scarlet Monarda, bee Balm, Blue Balm, High Balm, Low Balm, 
Mountain Balm, Mountain Mint, Bergamont, Oswego Tea* 
Medicinal Part of the Plant: the aerial parts of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Level of Scientific Testing and Demonstrated Effectiveness: 
Claimed Applications: used to treat flatulence a·nd other digestive disorders and also 
mentrual complaints including premenstrual syndrome, as well it is sometimes used 
as an antipyreticum, or as an aromatic or carminative* 
Claimed Effects: antispasmodic, digestive, carminative diuretic effects and can also be 
used to regulate mensturation* 
Distribution/Habitat: The plant is native to swampy regions in the United States from 
Georgia to Michigan and it is also found in wet areas northward into Ontario.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 160, 150, 290 and 560 
~elated ~e~~<:inal Plant Species: _Monarda pun'?tat~ _ 

Family: Moraceae 
Genus: Morus 
~~lated M£:~i~inal _Pl~nt Species: Mor~s nigra 

Family: Musaceae 
Genus: Musa 
Species: paradisiaca 
Other Names: Banana, Banana Tree, Plantain* 
Medicinal Part of the Plant: the fruit* 
Habit: perennial tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat dyspepsia, gastrointestinal complaints, diabetes, 
scurvy, diarrhea, hypertension and gout. The tree's roots are used as a snake bite 
antidote, an anthelmintic, and used to alleviate bronchocele. * 
· Claimed Effects: antiulcerogenic, cholesterol-reducing effects and also used to 
prepare narcotic drinks in East Africa.* 
Distribution/Habitat: The plant grows in tropical areas.* 
. CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds ~833 , 9832, 9835 and 9839 

Family: Boraginaceae 
Genus: Myosotis 
Related Medicinal Plant Species: Myosotis arvensis 



. Family: Amaryllidaceae 
Genus: Narcissus 
Related Medicinal Plant Species: Narcissus_ pseudonarcissuss 

Family: Brassicac~ae 
Genus: Nasturtium 
Related Medicinal Plant Species: Nasturtium officinale 

Family: Lamiaceae 
Genus: Nepeta 
Relate~ Medicinal Plant Species: Nepeta cataria 

Family: Apocynaceae 
Genus: Nerium 
· Species: oleander • 
Other Names: Oleander Leaf,~ Oleander, Rose Laurel* 
Medicinal Part of the Plant: the leaves*~ 
Habit: evergreen shrub+ 
'Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
.-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Pharmacologic Effects and Uses: 
Claimed Applications: in folk medicine it is used to treat disorders and diseases of the 
. heart and skin.~* It was once used internally for myocardial insufficiencies, 
decompensated hypertonia and cardiac insufficiency, but is no longer. In Indian 
medicine the plant is used to treat scabies, disease of the eye and hemerrhoids. * 
Claimed Effects: positively inotropic and negatively chronotropic, *~ as there are 
cardenolide glycosides that are very similar to digitoxin in terms of action but weaker 
due to their lower rate of absorption.* 
Distribution/Habitat: The plant can be found growing in the Mediterranean region, as 
well as in parts of Asia. It is cultivated in Europe.* 
Mode of Production: The leaves are collected just before the plant begins flowering 
and then the leaves are dried in the shade.* 
CITES Designation: None 
IUCN Red ·List of Threatened Species: Not listed 
L.o~~tion in _C~lgary Zoo: Bed 9832, 9830, 9838 and 9800 

Family: Solanaceae 
· Genus: Nicotiana 
Related Medicinal Plant Species: Nicotiana tabacum 



Family: Lamiaceae 
Genus: Ocimum 
Species: basilicum 
Other Names: Basil,*~ St. Josephwort* 
Medicinal Part of the Plant: the aerial parts and the oil extracted from these above 
ground parts* 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.-
Pharmacologic Effects and Uses: 
Claimed Applications: the above ground parts of the plant - used to treat feelings of 
fullness and flatulence, and used to stimulate not only the appetite but digestion as 
well. It is also used as a diuretic.*~ In Chinese medicine the plant is used to to treat 
renal funtional disorders, gum uclers, and is used as a hemostyptic before and after 
· birth. In Indian medicine the .. plant is used to treat earaches, rheumatoid arthritis, 
:anorexia, itching and diseases of the skin, amenorrhea and dysmenorrhea, malaria 
and other febrile illnesses.* The oil - is used to traditionally to treat wounds, rheumatic 
arthritis, colds, chills, contusions, depression and joint pain.* 
Claimed Effects: the above ground parts - antimicrobial effects* 
Distribution/Habitat: The plant is thought to have originated in the regions now home 
to the countries of Afghanistan, India and Pakistan. However, today the plant is 
cultivated all over the world.* 
Mode of Production: The oil of the plant is extracted from the dried above ground 
parts of the plant using a process of steam distillation.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 2 
. Related Medicinal Plant Species: Ocimum sanctum 



. Family: Onagraceae 
Genus: Oenothera 
Species: biennis " 
Other Names: Fever Plant, King's Cureall, Night Willow-herb, Scabish, Sun Drop, 
Evening Primrose,* Yellow Evening Primrose+ · 
Medicinal Part of the Plant: the above ground parts of the plant and the fatty oil 
extracted from the ripe seeds* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in ·the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat neurodermatitis, premenstrual syndrome, 
hyperactivity in children, high levels of cholesterol, menopausal hot flashes, and 
mastalgia. It is also use as a dietary aid.* 
Claimed Effects: anti-inflammatory, cell membrane stabilizer* 
Distribution/Habitat: The plant is indigenous to North America but can now be found 
throughout Europe and parts of Asia.*+ 
Mode of Production: The plants are gathered at the beginning of the flowering 
season. The oil is extracted using a cold extraction process which involves the use of 
hexane in glass ot steel lined tanks. After the extraction process the extract is washed 
and the solvent is removed.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Loca~ion in_Ca~Qary Zoo: Beds 8699 and 7900 

Family: Asteraceae 
Genus: Onopordum 
· Species: acanthium 
Other Names: Woolly Thistle, Scotch Thistle* 
Medicinal Part of the Plant: the aerial part of the plant and the root* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used as a cardiac stimulant* 
Claimed Effect: cardiotonic effect* 
Distribution/Habitat: The plant can be found all over Europe except for in the far 
northern regions. It can also be found growing in North America as a result of being 
introduced.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 490, 500 and 921 



. Family: Lamiaceae 
Genus: Origanum 
Species: vulgare 
Other Names: Mountain Mint, Origano, Wild Majoram, Winter Majoram, Wintersweet, * 
Oregano*~ 
Medicinal Part of the Plant: the above ground parts and the oil extracted from the 
leaves*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat respiratory disorders, such as coughing and 
inflammation of the bronchial mucous membranes. It is also used as an expectorant 
and to treat gastrointestinal complaints and bloating. In addition it is used to stimulate 
digestion, gallbladder excretion and one's appetite. It is also used for as an 
antispasmodic agent. In folk medicine the plant is used for treating coughs dyspepsia, 
painful menstruation, rheumatoid arthritis, scrofulosis, urinary tract disorders and 
abdominal diseases. It is also is used for its sedative, diuretic and diaphoretic 
qualities.*~ Within the practice of Chinese medicine the plant is used to treat colds, 
fever, vomiting, dysentery, jaundice and children suffering from malnutrition . 
. Homeopathic uses include using the plant to increase sexual excitability.* 
Claimed Effects: antimicrobial effects* · 
Distribution/Habitat: The plant can be found throughout central Asia, Europe, and 
northern Africa.*+ 
Mode of Production: The above ground parts are cut 5cm above the ground during 
the flowering season. They are then carefully dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 966 
Related '!1e~ti~inal Plant Species: Origanum majorana 

Family: Oxalidaceae 
Genus: Oxalis 
~elated Medicinal Plant Species:_ Oxalis acetosella 

Family: Paeoniaceae 
Genus: Paeonia 
Related Medicinal Plant Species: Paeonia mascula, Paeonia officinalis, Paeonia 
lactiflora 

Family: Papaveraceae · 
Genus: Papaver 
Related Medicinal Plant Species: Papaver rhoeas, Papaver somniferum 



Family: Vitaceae 
Genus: Parthenocissus 
Species: quinquefolia 
Other Names: American Ivy, American Woodbine, Creeper, False Grapes, Five 
Leaves, Ivy, Virginia Creeper, Wild Woodbine, Wild Woodvine, Woody Climber* 
Medicinal Part of the Plant: the bark, branch tips, leaves, berries and the resin* 
Habit: woody vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharrnacologic Effects and Uses: 
Claimed Applications: used to treat digestive disorders* 
Claimed Effects: diaphoretic, astringent and tonic effects* 
Distribution/Habitat: The plant is presently cultivated throughout the world, however 
its origins are within North America.*+ 
CITES Designation: None ., 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 110, 160, 210, 310, 9700, 3950, 3900, 8100, 1000, 
7400,8500, 7255, 7113,7275,7226and7235 

-----·- - . -·-- --

Family: Passifloraceae 
Genus: Passiflora 
Species: incarnata ' 
Other Names: Passion Flower,~ Maypop Passion Flower, Passiflora, Passion Vine, A 

Wild Passion Flower+ 
Medicinal Part of the Plant: the above ground parts of the plant~ 
Habit: woody vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat nervous restlessness~"* 
Additional Claimed Applications: used internally to treat depressive states, such as 
hysteria, nervous agitation, insomnia, nervous gastrointestinal complaints,* anxiety, 
nervous stress, nervous tachycardia and neuralgia." It is used externally to treat 
hemorrhoids and in a bath to remedy nervous agitation.* In Homeopathy the plant is 
used to treat insomnia, convulsions, and agitation.* 
Commission E Recognized Effects: motility-inhibiting effect~ 
Additional Claimed Effects: sedative, anxiolytic, and antispasmodic," hypotensive and 
stimulates respiration* 
Distribution/Habitat: The plant is native to the area from the southeast of the U.S. 
(the tropical and semi-tropical areas) to Argentina and Brazil.* It is grown as a garden 
plant in Europe and cultivated in sub-tropical regions such as Guatemala, India and 
even Florida."* 
Mode of Production: The fresh or dried aerial parts of the plant are cut 10-15cm 
above the ground. Generally, fruit the size of apples has formed on the plant before 
they are cut. The plant is harvested twice a year normally.* The plants are taken from 
the wild and cultivated for use in the herbal market." 
CITES Designation: None 
IUCN-Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 1 



. Family: Lauraceae 
Genus: Persea 
Species: americana 
Other Names:. Avocado*+ 
Medicinal Part of the Plant: the leaves, the whole fruit including the seed and the oil 
extracted from the leaves* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: ussed as a main ingredient in natural cosmetics to improve 
rough ichtyotic skin.* 
Claimed Effects: emollient effects* 
Distribution/Habitat: The plant originated in Central and South America and is 
cultivated all over the world in .tropical and subtropical areas.*+ 
Mode of Production: Avocado oil comes from the fruit of the cultivated plant.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Lo_cation in Calgary Zoo: ~_ed 9831 _ . __ ..... 

Family: Asteraceae 
• Genus: Petasites 
Related Medicinal Plant Spec~e.s: F'etasites hy_bridus 

· Family: Arecaceae 
Genus: Phoenix 
Species: dactylifera 
Other Names: Date Palm*+ 
Medicinal Part of the Plant: the fruit of the plant* 
· Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for the treatment of bronchitis, clouding of the cornea, 
headaches, inflamed wounds, kidney disease and gastric problems* · 
Distribution/Habitat: The plant is native to west Asia and North Africa.+ It can be 
found growing from India through to the Middle East down into Northern Africa.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in C~l9ary ~oo: B~d 983~ 

Family: Poaceae 
Genus: Phragmites 
Related Medicinal Plant Species: Phragmites communis 



. Family: Pinaceae 
Genus: Picea 
Species: abies 
Other Names: Fir Tree,*~ Norway Spruce+* 
Medicinal Part of the Plant: the fresh spruce shoots and the oil that is extracted from 
the needles, branches and branch tips* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. - Note: 
only Picea abies was approved for use in the Commission E Monographs.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For Spruce/Fir Needle Oil - used internally and 
externally to treat common cold, cough, bronchitis, fevers and colds, inflammation of 
the mouth and pharynx, and externally to treat neuralgias, and rheumatism.*~ For 
Spruce/Fir Shoots - used internally to treat the common cold, cough, bronchitis, 
· fevers, colds, inflammations .. of the mouth and pharynx, muscular and nerve pains.~* 
Additional Claimed Applications: Spruce/Fir Shoots - used internally in folk medicine 
for the treatment of tuberculosis and externally in baths to treat individuals with 
neurological conditions. In addition the oil and the shoots are used to treat an 
individuals tendencies towards infections as well* 
Commission E Recognized Effects: Spruce/Fir Needle Oil - secrolytic, hyperemic and 
mild antiseptic effects. Spruce/Fir Shoots - same as for the essential oil~* 
Additional Claimed Effects: Spruce/Fir Needle Oil - antibacterial effects* 
Distribution/Habitat: This tree is native to the northern and central parts of Europe.*+ 
Mode of Production: The essential oil is obtained from the needles and branch tips 
through a process ofaqueous steam distillation which takes place for 5 - 6 hours. The 
shoots are collected in the spring and range from 10 -1 Scm long.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calg·ary Zoo: Bed 440, 7100, 7122, 7130, 7120, 320, 661, 560, 720, 
3900, 180, 400, 510, 430, 380 and 400 
Related Medicinal Plant Species: Picea excelsa, Picea aetheroleum 



Family: Pinaceae 
Genus: Picea 
Species: mariana 
Other Names: Fir Tree,*~ Black Spruce+ 
Medicinal Part of the Plant: the fresh spruce shoots and the oil that is extracted from 
the needles, branches and branch tips* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: the needle oil - used to treat common colds, coughs, bronchitis, 
fevers, inflammations and cattarrhal conditions of the mouth and pharynx and 
respiratory tract, neuralgias, rheumatism, and tendencies towards infrections.* The 
shoots - are used to treat common colds, coughs, bronchitis, fevers, inflammation and 
catarrhal conditions of the mouth, pharynx and respiratory tract, muscular and nerve 
pain and tendencies to infection as well. In folk medicine the shoots are used 
internally to treat tuberculosis and externally in baths to treat neurological illnesses.* 
Distribution/Habitat: This tree is native to northern parts of North America.+ 
Mode of Production: The essential oil is obtained from the needles and branch tips 
through a process of aqueous steam distillation, which takes place for 5 - 6 hours. The 
shoots are collected in the spring and range from 10 -15cm long.* 
. CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8700 
Related Medicinal Plant Species: Picea excelsa, Picea aetheroleum · 



Family: Pinaceae 
Genus: Pinus 
Species: mugo 
Other Names: Mugo Pine+ 
Medicinal Part of the Plant: the essential oil extacted from the needles, boughs, 
branch tips, flowering branches and young shoots* 
Habit: evergreen shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the pine needle oil of the plant appears in the Commission E Monographs and is 
approved for use.~ Level 3 Designation - the shoots/sprouts of the plant do not 
appear in the Commission E Monographs but do appear in the PDR. * 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For Pine Needle Oil - used internally to treat 
catarrhal diseases associated with both the upper and lower respiratory tract. 
Externally, the oil is used to treat rheumatic and neuralgic conditions.~* 
Additional Claimed Applications: For Pine Shoots/Sprouts - used internally to treat 
. catarrhal conditions associated with both the upper and the lower respiratory tracts. 
Externally, it is used to treat muscular pain and neuralgia.~* In folk medicine the 
shoots are used internally for coughs, and acute bronchial conditions. They are also 
used topically to treat hoarseness and nasal congestion as well. Homeopathic used 
include treating weak ligaments specifically of the upper ankle joint, inflammation 
associated with the respiratory tract, chronic rheumatism, eczema and urticaria.* For 
Pine Needle Oil - within folk medicine the oil is used internally to treat catarrh of the 
bladder, gallstones and phosphorous poisoning. Externally, it is used to treat scabies, 
. burns, frostbite and injuries associated with the skin.* 
Commission E Recognized Effects: Pine Needle Oil - secretolytic, hyperemic and mild 
· antiseptic effects. -
Additional Claimed Effects: For Pine Shoots/Sprouts - secrolytic, mild antiseptic 
effects along with its ability to stimulate peripheral circulation. 
Distribution/Habitat: This tree is native to Europe.+ 
Mode of Production: Pine shoots/sprouts are collected at the start of spring at 
:lengths of between 3 - 5cm. They are used fresh or dried.*~ The essential oil is 
· associated with Pin us is taken from fresh needles, tips of branches and fresh 
branches with needles, as well as the tips of the trees themselves. The oil is extracted 
using a process of steam distillation.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8100, 290,400,430, 440, 470, 480, 510, 520, 660, 
720,8550,9700, 7255, 3950, 3900, 3820, 7234, 7400, 7450, 7256, 7253, 7231, 7242, 
7241, 1000, 7142, 7104, 7102, 7101, 7103, 7150, 7201, 7243, 7240, 720,908,920, 
921, 934, 956, 961, 966, 975, 661, 550, 560, 7122 and 660 
· Related Medicinal Plant Species: Pin us australis, Pin us palustris, Pin us pina~ter 



Family: Pinaceae 
Genus: Pinus 
Species: nigra 
Other Names: Austrian Pine+ 
Medicinal Part of the Plant: the essential oil extacted from the needles, boughs, 
branch tips, flowering branches and young shoots* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the pine needle oil of the plant appears in the Commission E Monographs and is 
approved for use.~ Level 3 Designation - the shoots/sprouts of the plant do not 
appear in the Commission E Monographs but do appear in the PDR. * 
Pharrnacologic Effects and Uses: 
Commission E Approved Applications: For Pine Needle Oil - used internally to treat 
catarrhal diseases associated with both the upper and lower respiratory tract. 
Externally, the oil is used to treat rheumatic and neuralgic conditions.~* 
Additional Claimed Applications: For Pine Shoots/Sprouts - used internally to treat 
catarrhal conditions associated with both the upper and the lower respiratory tracts. 
Externally, it is used to treat muscular pain and neuralgia.~* In folk medicine the 
shoots are used internally for coughs, and acute bronchial conditions. They are also 
used topically to treat hoarseness and nasal congestion as well. Homeopathic used 
include treating weak ligaments specifically of the upper ankle joint, inflammation 
associated with the respiratory tract, chronic rheumatism, eczema and urticaria.* For 
Pine Needle Oil - within folk medicine the oil is. used internally to treat catarrh of the 
bladder, gallstones and phosphorous poisoning. Externally, it is used to treat scabies, 
burns, frostbite and injuries associated with the skin.* 
Commission E Recognized Effects: Pine Needle Oil - secretolytic, hyperemic and mild 
antiseptic effects.~ 
Additional Claimed Effects: For Pine Shoots/Sprouts - secrolytic, mild antiseptic 
effects along with its ability to stimulate peripheral circulation. 
Distribution/Habitat: This tree is native to Europe and Asia Minor.+ 
Mode of Production: Pine shoots/sprouts are collected at the start of spring at 
lengths of between 3 - 5cm. They are used fresh or dried.*~ The essential oil is 
associated with Pinus is taken from fresh needles, tips of branches and fresh 
branches with needles, as well as the tips of the trees themselves. The oil is extracted 
using a process of steam distillation.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: 1) Pinus nigra ssp. banatica - Indeterminate 
in Slovakia and the Czech Republic= 2) Pinus nigra ssp. dalmatica - Rare in 
Yugoslavia= 
Location in Calgary Zoo: Beds 380, 1020 and 711 O 

. Related Medicinal Plant Species: Pinus australis, Pinus palustris, Pinus pinaster 



Family: Pinaceae 
Genus: Pinus 
Species: sylvestris 
Other Names: Scots Pine+ 
Medicinal Part of the Plant: the essential oil extacted from the needles, boughs, 
branch tips, flowering branches and young shoots* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For Pine Shoots/Sprouts - used internally to 
treat catarrhal conditions associated with both the upper and the lower respiratory 
tracts. Externally, it is used to treat muscular pain and neuralgia.~* For Pine Needle 
Oil - used internally to treat catarrhal diseases associated with both the upper and 
lower respiratory tract. Externally, the oil is used to treat mild muscular pain and 
· rheumatic and neuralgic co11ditions. ~*A 
Additional Claimed Applications: For Pine Shoots/Sprouts - in folk medicine used 
internally for coughs, and acute bronchial conditions. It is also used topically to treat 
hoarseness and nasal congestion as well. Homeopathic used include treating weak 
ligaments specifically of the upper ankle joint, inflammation associated with the 
respiratory tract, chronic rheumatism, eczema and urticaria.* 
'Commission E Recognized Effects: For Pine Shoots/Sprouts - secrolytic, mild 
antiseptic effects along with its ability to stimulate peripheral circulation.~ Pine Needle 
Oil - secretolytic, hyperemic and mild antiseptic effects. -A 
Distribution/Habitat: This tree is native to Europe.+ 
Mode of Production: Pine shoots/sprouts are collected at the start of spring at 
lengths of between 3 - 5cm. They are used fresh or dried.*~ The essential oil is taken 
from fresh needles, tips of branches and fresh branches with needles, as well as the 
tips of the trees themselves. The oil is extracted using a process of steam 
distillation.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: 1) Pin us sylvestris var. cretacea -
Indeterminate in the· Ukraine= 2) Pinus sylvestris var. mongolica - Vulnerable in 
Heilongjiang, Nei Monggol and Mongolia= 3) Pinus sylvestris ssp. nevadensis -
Vulnerable in Spain= 4) Pinus sylvestris var. sylvestriformis - ??????? In Jilin= 
.Location in Calgary Zoo: Beds 8100, 956,961,400, 9700, 1020, 7241, 7130, 661, 
:7255, 7300, 7450, 3,470, 660 and 7110 
Related Medicinal Plant Species: Pinus australis, Pin_us palustris, Pinus pinaster 



. Family: Piperaceae 
Genus: Piper 
Species: nigrum 
Other Names: Piper, Pepper Bark, Black Pepper,* Black Pepper Vine+ 
Medicinal Part of the Plant: the berries separated from the pericarp and collected 
before ripening* 
Habit: herbaceous vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat stomach disorders and digestion problems, 
neuralgia and scabies. In Chinese medicine the plant is used for treating vomiting, 
diarrhea and gastric problems. Indian medicinal uses for the plant include treating 
arthritis, asthma, fever, coughs, catarrh, dysentery, dyspepsia, flatulence, 
· hemorrhoids, hiccoughs, urethral discharge and skin damage. Homeopathic uses 
include treating the irritation of the mucous membranes and galactorrhea. * 
Claimed Effects: increases the excretion of saliva and gastric mucous and has a 
antimicrobial and insecticidal effect as well.* 
Distribution/Habitat: The plant is native to southern India and Ceylon.+* It is also 
. cultivated in parts of tropical Asia and the Caribbean.* 
Mode of Production: The fruit is harvested before ripening. The fruit is then sun-dried 
or roasted.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 1 
Related Medicinal Plant Species: Piper methysticum, Piper bettle, Piper cubeba, 
Piper el<:mgaturTI 

Family: Plantaginaceae 
Genus: Plantago 
Related Medicinal Plant Species: Plantago afra, Plantago lanceolata, Plantago 
ovata, Plantago arenaria, Plantago indica, Plantago isphagula, Plantago psyllium, 
Plantago major 



. Family: Campanulaceae 
Genus: Platycodon 
Species: grandiflorum 
Other Names: Chinese Bell-Flower, Japanese Bell-Flower, Balloon-Flower, Kikyo, 
Chieh Keng@* 
Medicinal Part of the Plant: the roots*@ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does not appear in the Commission E Monographs but does appear in the 
WHO Monographs but its use is not supported by clinical data.@* 
Pharmacologic Effects and Uses: 
Claimed Applications: In Chinese medicine the plant is used as an expectorant to treat 
bronchitis and other conditions of the respiratory tract such as that of tonsillitis, chest 
congestion, asthma and sore throats.*@ The plant is also used to treat viral infections 
and high blood pressure.@ 
Claimed Effects: inhibits gastric excretion, ulcer healing, mild antibacterial, antitussive, 
anti-inflammatory and sedative effects on the the respiratory organs as well.*@ 
Distribution/Habitat: The plant can be found growing in parts of Asia such as China, 
Japan, Korea and Siberia.*@ 
Mode of Production: The plant is collected from the wild and then dried in the air.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Locati~n_ in .Calga_ry Z~o: Beds _~40 ar:i~ 3 

. Family: Polemoniaceae 
Genus: Polemonium 
Species: caeruleum 
Other Names: Charity, English Greek Valerian, Jacob's Ladder*+ 
Medicinal Part of the Plant: the aerial part of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for febrile and inflammatory conditions* 
· Claimed Effects: has astringent, diaphoretic, and hemolytic effects* 
Distribution/Habitat: The plant is native to central and northern Europe.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Polemonium caeruleum var. nipponicum -
' Rare in Japan= 
Location in Calgary Zoo: Beds 941, 550 and 934 



Family: Polemoniaceae 
Genus: Polemonium 
Species: reptans 
Other Names: American Greek Valerian, Blue Bells, False Jacob's Ladder, 
Sweatroot, Abscess Root* 
Medicinal Part of the Plant: the dried root and the rhizomes are of particular 
importance* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation - · 
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for febrile and inflammatory disorders* 
Claimed Effects: has astringent, diaphoretic and expectorant effects* 
Distribution/Habitat: The plant is found in the United States.* 
CITES Designation: None .. 
IUCN Red List of Threatened Species: Not listed 
Locati~n in ~algaryZoo: ~ed 680 

Family: Liliaceae 
Genus: Polygonatum 
Species: multiflorum 
Other Names: Solomon's Seal, Dropberry, Lady's Seals, Sealroot, Sealwort, St. 
Mary's Seal* 
Medicinal Part of the Plant: the dried rhizome and the roots* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: · 
Claimed Applications: internally used in the treatment of respiratory and lung 

· disorders. Externally used for the treatment of bruises, furuncles, ulcers or biols of the 
fingers, hemorrhoids, redness of the skin and for edema and hematoma* 
Claimed Effects: anti-inflammatory effect and soothes upset stomaches* 
Distribution/Habitat: The plant is native to Europe, the Near East, eastern Asia, the 
Himalayas and Siberia.*+ It can be found growing in North America as well.* 
Mode of Production: The root stocks are dug up during the plants dormant seasons 
of autumn and spring. The earth and roots are·removed and the rhizomes are cut into 
pieces.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8100 

Family: Polygonaceae 
Genus: Polygonum 
. Related Medicinal Plant Species: Polygonum aviculare 



Family: Salicaceae 
Genus: Populus 
Species: alba 
Other Names: Poplar, Aspen,*~ White Poplar+ 
Medicinal Part of the Plant: the bark, leaves and leaf buds*-" 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the leaf buds of the plant appear in the Commission E Monographs and are 
approved for use.~ Level 2 Designation -- the leaves and bark of the plant appear in 
.the Commission E Monographs but are not approved for use.-
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For leaf buds - used to treat superficial skin 
wounds, frostbite, sunburn and hemorrhoids.*~ 
Additional Claimed Applications: For leaf buds - used to treat other skin conditions, 
such as bruises, achne and sores. It is also used to treat laryngitis when preperations 
of the bud are gargled./\ ForJeaf and bark - used to treat rheumatic conditions by 
aiding to reduce pain and inflammation. The leaves and the bark are also used to treat 
urination complaints associated with prostate hypertrophy.*~ 
Commission E Recognized Effects: For leaf buds - antibacterial effects and stimulates 
the healing of wounds~*" 
· Additional' Claimed Effects: For leaf buds - antiphlogistic, expectorant, antiseptic, anti-
inflammatory, analgesic effects/\* For leaves and bark - antiphlogistic, analgesic, 
antibacterial and spasmolytic effects.* 
'Distribution/Habitat: This particular species is found in both Europe and Asia.+ 
Mode of Production: The bark and leaves can be used fresh or dried. The leaf buds 
must be unopened and are dried before use.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 7400 and 7231 



Family: Salicaceae 
Genus: Populus 
Species: balsamifera 
Other Names: Poplar, Aspen,*~ Balsam Poplar+ 
Medicinal Part of the Plant: the bark, leaves and leaf buds*~" 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the leaf buds of the plant appear in the Commission E Monographs and are 
approved for use.~ Level 2 Designation -- the leaves and bark of the plant appear in 
the Commission E Monographs but are not approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For leaf buds - used to treat superficial skin 
wounds, frostbite, sunburn and hemorrhoids.*~ 
Additional Claimed Applications: For leaf buds - used to treat other skin conditions, 
such as bruises, achne and sores. It is also used to treat laryngitis when preperations 
of the bud are gargled." For.Jeaf and bark - used to treat rheumatic conditions by 
aiding to reduce pain and inflammation. The leaves and the bark are also used to treat 
urination complaints associated with prostate hypertrophy.*~ 
Commission E Recognized Effects: For leaf buds - antibacterial effects and stimulates 
the healing of wounds~*" 
Additional Claimed Effects: For leaf buds - antiphlogistic, expectorant, antiseptic, anti-
inflammatory, analgesic effects/\* For leaves and bark - antiphlogistic, analgesic, 
antibacterial and spasmolytic effects.* 
Distribution/Habitat: This particular species is found in and between the Alaska and 
the Great Lakes.+ 
Mode of Production: The bark and leaves can be used fresh or dried. The leaf buds 
must be unopened and are dried before use.*~ 
CITES Designation: None 
· IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7900, 7651, 7104, 7100, 7101, 7103, 7130, 7120, 
7330, 3, 9700 and 7330 



. Family: Salicaceae 
Genus: Populus 
Species: deltoides 
Other Names: Poplar, Aspen,*~ Cottonwood+ 
Medicinal Part of the Plant: the bark, leaves and leaf buds*~" 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the leaf buds of the plant appear in the Commission E Monographs and are 
approved for use.~ Level 2 Designation - the leaves and bark of the plant appear in 
the Commission E Monographs but are not approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For leaf buds - used to treat superficial skin 
wounds, frostbite, sunburn and hemorrhoids.*~ 
Additional Claimed Applications: For leaf buds - used to treat other skin conditions, 
such as bruises, achne and sores. It is also used to treat laryngitis when preperations 
of the bud are gargled." For Jeaf and bark - used to treat rheumatic conditions by 
aiding to reduce pain and inflammation. The leaves and the bark are also used to treat · 
urination complaints associated with prostate hypertrophy.*~ 
Commission E Recognized Effects: For leaf buds - antibacterial effects and stimulates 
the healing of wounds~*" 
Additional Claimed Effects: For leaf buds - antiphlogistic, expectorant, antiseptic, anti-
inflammatory, analgesic effects"* For leaves and bark - antiphlogistic, analgesic, 
antibacterial and spasmolytic effects.* 
Distribution/Habitat: This particular species is found in North America.+ 
Mode of Production: The bark and leaves can be used fresh or dried. The leaf buds 
must be unopened and are dried before use.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8100, 630, 3820, 1030 and 7400 



Family: Salicaceae 
Genus: Populus 
Species: tremula 
Other Names: Poplar, Aspen*~ 
Medicinal Part of the Plant: the bark, leaves and leaf buds*~/\ 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
• - the leaf buds of the plant appear in the Commission E Monographs and are 
approved for use.~ Level 2 Designation - the leaves and bark of the plant appear in 
the Commission E Monographs but are not approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For leaf buds - used to treat superficial skin 
wounds, frostbite, sunburn and hemorrhoids.*~ 
Additional Claimed Applications: For leaf buds - used to treat other skin conditions, 
such as bruises, achne and sores. It is also used to treat laryngitis when preperations 
of the bud are gargled./\ For Jeaf and bark - used to treat rheumatic conditions by 
aiding to reduce pain and inflammation. The leaves and the bark are also used to treat 
urination complaints associated with prostate hypertrophy.*~ 
· Commission E Recognized Effects: For leaf buds - antibacterial effects and stimulates 
the healing of wounds~*" 
Additional Claimed Effects: For leaf buds - antiphlogistic, expectorant, antiseptic, anti-
inflammatory, analgesic effects/\* For leaves and bark - antiphlogistic, analgesic, 
antibacterial and spasmolytic effects.* 
Mode of Production: The bark and leaves can be used fresh or dried. The leaf buds 
must be unopened and are dried before use.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 470,480, 3950, 3900, 1000, 9700, 7221, 7226 and 
1030 



. Family: Salicaceae 
Genus: Populus 
Species: tremuloides 
Other Names: Poplar, Aspen,*~ Trembling Aspen+ 
Medicinal Part of the Plant: the bark, leaves and leaf buds*~" 
Hab~deciduoustree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the leaf buds of the plant appear in the Commission E Monographs and are 
approved for use. - Level 2 Designation -- the leaves and bark of the plant appear in 
the Commission E Monographs but are not approved for use. -
Phannacologic Effects and Uses: 
Commission E Approved Applications: For leaf buds - used to treat superficial skin 
wounds, frostbite, sunburn and hemorrhoids.*~ 
'Additional Claimed Applications: For leaf buds - used to treat other skin conditions, 
such as bruises, achne and sores. It is also used to treat laryngitis when preperations 
of the bud are gargled." ForJeaf and bark - used to treat rheumatic conditions by 
aiding to reduce pain and inflammation. The leaves and the bark are also used to treat 
urination complaints associated with prostate hypertrophy.*~ 
Commission E Recognized Effects: For leaf buds - antibacterial effects and stimulates · 
the healing of wounds~*" 
Additional Claimed Effects: For leaf buds - antiphlogistic, expectorant, antiseptic, anti-
inflammatory, analgesic effects"* For leaves and bark - antiphlogistic, analgesic, 
antibacterial and spasmolytic effects.* 
Distribution/Habitat: This particular species is native to North America.+ 
Mode of Production: The bark and leaves can be used fresh or dried. The leaf buds 
must be unopened and are dried before use.*~ 
·CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Related Medicinal Plant Species: Beds 8600, 9700, 8690, 8550, 8700 and 7235 



. Family: Salicaceae 
Genus: Populus 
Species: trichocarpa 
Other Names: Poplar, Aspen,*~ Black Cottonwood+ 
Medicinal Part of the Plant: the bark, leaves and leaf buds*~" 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
· - the leaf buds of the plant appear in the Commission E Monographs and are 
approved for use.~ Level 2 Designation - the leaves and bark of the plant appear in 
the Commission E Monographs but are not approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: For leaf buds - used to treat superficial skin 
wounds, frostbite, sunburn and hemorrhoids.*~ 
Additional Claimed Applications: For leaf buds - used to treat other skin conditions, 
such as bruises, achne and sores. It is also used to treat laryngitis when preperations 
of the bud are gargled. A For Jeaf and bark - used to treat rheumatic conditions by 
aiding to reduce pain and inflammation. The leaves and the bark are also used to treat 
· urination complaints associated with prostate hypertrophy.*~ 
· Commission E Recognized Effects: For leaf buds - antibacterial effects and stimulates 
the healing of wounds~*/\ 
.Additional Claimed Effects: For leaf buds - antiphlogistic, expectorant, antiseptic, anti-
.inflammatory, analgesic effects/\* For leaves and bark - antiphlogistic, analgesic, 
antibacterial and spasmolytic effects.* 
Distribution/Habitat: This particular species can be found in Alaska and from the 
Yukon south to California.+ 
Mode of Production: The bark and leaves can be used fresh or dried. The leaf buds 
must be unopened and are dried before use.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 3 



Family: Rosaceae 
Genus: Potentilla 
Species: anserina 
Other Names: Potentilla,*- Cinquefoil , Crampweed, Goosegrass, Goose Tansy, Moor 
Grass, Silver Cinquefoil, Goosewort, Prince's Feathers, Trailing Tansy, Wild · 
Agrimony,* Silverweed+ 
Medicinal Part of the Plant: the leaves and flowers*-
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use. -
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used internally to treat milder, acute diarrhea, 
mild inflammation of the mouth and pharynx, premenstrual syndrome and symptoms 
of dysmenorrhea.*~ 
Additional Claimed Applications: used externally for wounds* 
Commission E Recognized Effects: astringent effects~ 
Additional Claimed Effects: spasmolytic effect* 
Distribution/Habitat: The plant can be found throughout the colder, temperate 
regions of the northern hemisphere.* 
Mode of Production: The leaves and flowers are collected just before or during the 
flowering of the plant.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 7900 and 8675 
Related Medicinal Plant Species: Potentilla tormentilla, Potentilla erecta, Potentilla 
reptans _ 

.Family: Primulaceae 
Genus: Primula 
Species: elatior 
Other Names: Primrose Flower, Primose Root,~ Oxlip+ 
Medicinal Part of the Plant: the whole flowers, and the rhizome with roots~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications:·used to treat catarrhs of the respiratory tract~ 
Commission E Recognized Effects: secretolytic, expectorant effects~ 
Distribution/Habitat: The plant is native to the region from Europe to Iran.+ 
Mode of Production: The flowers, roots and rhizomes are dried.~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Primula elatior ssp. tatrensis - Indeterminate 
in Slovakia= _ 
Location in Calgary Zoo: Bed 920 
Related Medicinal Plant Species: Primula veris 



Family: Lamiaceae 
Genus: Prunella 
Species: vulgaris 
Other Names: Woundwort, Prunella, Hook-Heal, Slough-Heal, Brunella, Heart of the 
Earth, Blue Curls, Heal-All, Brownwort, Carpenter's Weed, Sicklewort* · 
Medicinal Part of the Plant: the whole flowering plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used for inflammatory diseases and ulcers in the mouth and 
throat, gastrointestinal catarrh , diarrhea, hemorrhage and gynecological problems* 
Distribution/Habitat: The plant is thought to be native to Europe and Asia. However, 
it can be found growing in nearly all temperate regions around the globe.* 
CITES Designation: None u 

IUCN Red List of Threatened Species: Not listed 
Lf?cation in Calgary ~oo: _Beds 9700, 9!01 and 8600 -· 

. Family: Rosaceae 
Genus: Prunus 
Related Medicinal Plant Species: Prunus spinosa, Prunus dulcis, Prunus 
laurocerasus, Prunus serotina, Prunus africana 

--·-- - - - - ·-

Family: Boraginaceae 
Genus: Pulmonaria 
Relate~ Medicinal P~ant Species: Pulmonaria officinalis 

Family: Ranunculaceae 
Genus: Pulsatilla 
Species: vulgaris 
Other Names: Pasque Flower, Pulsatilla~ 
Medicinal Part of the Plant: the dried above ground parts of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
- the plant does appear in the Commission E Monographs but is not approved for 
use.~ . 
· Pharmacologic Effects and Uses: 
Claimed Applications: used for disorders and diseases associated with the genital 
organs, infammatory and infectious diseases of the skin and mucosa, diseases and 
functional disorders of the gastroinestinal tract and the urinary tract and for such 
things as neuralgia and migraines too~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Pulsatilla vulgaris ssp. gotlandica - Rare in 
Sweden= 
Location in Calgary Zoo: Bed 130 
Related Medicinal Plant Species: Pulsatilla pratensis 



Family: Punicaceae 
Genus: Punica 
Species: granatum 
Other Names: Delima, Grenadier, Pomegrante* 
Medicinal Part of the Plant: the root, the bark, the fruits, the peel of the fruits and the 
flowers* 
Habit: deciduous shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: internally used in folk medicine to treat worm infestations, and 
due to its astringent properties it is also used to treat diarrhea, dysentery, and sore 
throats. Externally, used to treat hemorrhoids, and as a gargle to treat sore throats.* 
Claimed Effects: anthelmintic, reflex stimulant, anstringent effects and it is also an 
amoeboid.* " 
Distribution/Habitat: The plant is thought to have originated in Asia. Presently, the 
plant is found in a wide varieties of places such as in the Mediterranean region as far 
south as South Tyrol, the Near East, South Africa, South Asia, China, Australia, parts 
of the United States, and South America.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
~ocati~~ in Calgary Zoo: B~~s ~839_and _ 9800 

.Family: Pyrolaceae 
· Genus: Pyrola 
Re~ate~ Medicinal Plant Species: Pyrola rotundifolia 

Family: Rosaceae 
Genus: Pyrus 
Rel~t_ed ~edicinal Plant Speci~s: Pyrus commur'!is 

. Family: Fagaceae 
Genus: Quercus 
Species: alba 
Other Names: Oak,A White Oak+ 
Medicinal Part of the Plant: the dried bark of the young saplings and branches* 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used internally to treat nonspecific acute 
diarrhea, mild inflammations of the oral cavity and pharyngeal area of the body, as 
well as the genital and anal regions. Externally, the plant is used to treat inflammatory 
skin diseases. It has also been used to treat respiratory complaints and dermatitis." 
· Commission E Recognized Effects: expectorant and astringent effectA 
Distribution/Habitat: The tree is native to the eastern parts of the United States.+ 
Mode of Production: The bark is collected in the spring." 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7110 
Related Medicinal Plant Species: Quercus infectoria, Quercus robur, Quercus 
petraea 



Family: Ranunculaceae 
Genus: Ranunculus 
Related Medicinal Plant Species: Ranunculus acris, Ranunculus bulbosus, 
Ranunculus ficaria, Ranunculus sceleratus 

Family: Rhamnaceae 
Genus: Rhamnus 
Species: catharticus 
Other Names: Buckthorn, Hartsthorn, Common Buckthorn, Purging Buckthorn, 
Waythorn, Highwaythorn, Ramsthorn, * Buckthorn Berry~ 
Medicinal Part of the Plant: the whole ripe fruit*~ 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used internally to treat constipation*~, provides 
bowel movement relief particularly in the cases of anal fissures, hemorrhoids or after 
: recto-anal surgery. It is also used in cases of diagnostic intervention of the 
gastrointestinal tract or simply to soften stools.* 
Additional Claimed Applications: in folk medicine the plant is used as a diuretic. In 
· homeopathic practices the plant is used to treat poor digestion.* 
Commission E Recognized Effects: laxative effect*~ 
Distribution/Habitat: The plant can be found throughout Europe, North Africa and 
Western Asia.*+ 
Mode of Production: This berries are harvested from the wild in Autumn and then 
dried.* 
CITES Designation: None 
: IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 3820 
Related Medicinal Plant Species: Rhamnus frangula, Rhamnus.purshiana 

Family: Polygonaceae 
Genus: Rheum 
Related Nleclicinal _ f>lant Species: Rheum palma_tum, Rheum officinale 

• Family: Ericaceae 
Genus: Rhododendron 
Related Medicinal Plant Species: Rhododendron ferrugineum, Rhododendron 
·ponti~um 



. Family: Anacardiaceae 
Genus: Rhus 
Species: aromatica 
Other Names: Polecat-Bush,Smooth, Sumach, Sweet Fragrant Sumach, Sumac, 
Sweet Sumach* 
Medicinal Part of the Plant: the root bark* 
Habit: deciduous shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat irritable bladder, urinary incontinence, enuresis 
• noctuma and uterine bleeding. Homeopathic uses involve the use of the plant to treat 
weak bladder conditions* 
Claimed Effects: antimicrobial and antiviral effects* 
Distribution/Habitat: The pJant is native to Atlantic North America.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 480 

· Rel~ted_ Me_di<?inal _ f>lant .species: __ ~~us toxicod_em~ron _ 

Family: Saxifragaceae 
Genus: Ribes 
·species: nigrum' 
Other Names: Black Currant, Quinsy Berries, Squinancy Berries* 
Medicinal Part of the Plant: the leaves, the fresh ripe fruit, along with the tops and 
stems of the plant as well* 
Habit: deciduous shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: For leaves - internally used to increase micurition. In folk 
medicine the leaves are used internally for arthritis, gout, rheumatism, diarrhea, colic, 
jaundice, liver conditions, painful micturition, urinary stones, convulsive coughs and 
whooping cough. Externally the leaves are used for the treatment of wounds and 
insect bites. The fruits - used in folk medicine to relieve the symptoms of colds, 
hoarseness and coughs., diarrhea and stomach aches. The fruits are also used for 
treating strep throat, and other inflammations of the oral cavity. The berries are also 
, used to treat complaints surrounding the bladder, venous insufficiency, hemorrhoids, 
bruising and petechiae. Also, the berries serve as a good source of vitamin C.* 
Claimed Effects: the fruit -hypotensive, spasmolytic, antimicrobial effects.* The leaves 
- saliduretic, hypotensive, anti-exudative and prostaglandin-release inhibiting effect* 
Distribution/Habitat: The plant is native to forests from Europe to the Himalayas and 
the plant is also found in Canada, and Australia.*+ This plant is also cultivated in many 
regions around the globe.* 
. Mode of Production: The leaves of the plant are collected during or shortly after the 
flowering season. These leaves are then dried carefully. The leaves are collected from 
both wild and cultivated varieties around the world.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8100 
Related Medicinal Plant Species: Ribes rubrum 



Family: Euphorbiaceae 
Genus: Ricinus 
Species: communis 
Other Names: Castor Bean, Mexico Seed, Castor Oil Bush or Plant, Palma Christi* 
Medicinal Part of the Plant: ripe seeds and the oil that is extracted from the seeds 
and the fat that is extracted from the oil* 
Habit: annual+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: In folk medicine the oil (castor) is used internally to treat acute 
constipation, intestinal inflammation and worms. The oil is also used as a form of birth 
control.* Externally it is used to treat inflammatory skin disorders, furuncles, 
carbuncles, abscesses, inflammation of the middle ear and headaches.* In Chinese 
medicine the castor oil is used to treat sore throats, facial paralysis, dry stool, furuncle, 
ulcers and skin inflammations.* In Indian medicine the oil is used for dyseptic 
complaints and joint pains.* Within Homeopathy the oil is used to treat diarrhea as 
well.* 
Claimed Effects: the oil ( castor) - anti-absorptive, secretogogic and antimicrobial 
effects* 
Distribution!Habitat: The plant is cultivated in the tropics and sub-tropics particularly 
in areas where maize is also grown* 
Mode of Production: The fruit of this plant is harvested before the fruit is ripened as 
the fruit bursts upon ripening. The seeds from the fruit serve as the source of the fatty 
oil that is known as castor oil.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in_ Ca_lga_ry Zoo: Bed 470 

Family: Rosaceae 
Genus: Rosa 
~elated Medicinal Plant Species: Rosa centifolia, Rosa gallica, Rosa canina 



Family: Rosaceae 
Genus: Rubus 
· Species: idaeus 
Other Names: Raspberry,*~ Red Raspberry,* Wild Red Raspberry+ 
Medicinal Part of the Plant: the leaves*~ 
Habit: deciduous shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Pharmacologic Effects and Uses: 
Claimed Applications: the leaf is used for treating disorders associated with the 
gastrointestinal tract, the respiratory and cardiovascular systems, and the mouth and 
throat. It is also used to treat influenza, fever, menstrual problems, diabetes, skin 
rashes, and skin inflammations. It is used to as a diuretic, adiaphoretic, and choleretic 
and is used to aid in the purification of both the blood and the skin. ln folk medicines 
raspberry leaves were also used to help initiate childbirth.*~ 
Claimed Effects: astringent, diuretic, diaphoretic, choleretic effects*~ 
Distribution/Habitat: The plant is cultivated throughout temperate climates around 
the world, however it is native to both Europe and Aisa.* 
· CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8600 
R~lated M~dicinal · Plant Sp~~i~s: Ru~u~_ fruticosus 

. Family: Arecaceae 

.Genus: Sabal 
Related Medicin~I Plant Species: Sabal serrulata 

Family: Salicaceae 
Genus: Salix 
Species: alba ' 
Other Names: Willow Bark, White Willow,~*+ 
Medicinal Part of the Plant: the bark of the plant*~/\ 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat rheumatic conditions, headaches, 
fevers and pain associated with inflammation.*~/\ 
Additional Claimed Applications: used to treat toothaches in F ranees and other types 
of pain associated with articular ailments, tendinitis and sprains." 
Commission E Recognized Effects: antipyretic, antiphlogistic and analgesic effects~/\* 
Additional Claimed Effects: anti-inflammatory, astringent effects*/\ 
Distribution/Habitat: This particular species can be found througout Europe, north 
Africa and Asia.+* 
CITES Designation: The bark is taken from younger branches of 2 - 3 years of age. 
The harvesting of the bark occurs during the early part of spring.*~ 
IUCN Red List of Threatened Species: None 
Location in Calgary Zoo: Not listed 
Location in Calgary Zoo: Bed 7100, 7243, 8100, 7650 and 7651 
Related Medicinal Plant Species: Salix fragilis 



Family: Salicaceae 
Genus: Salix 
Species: purpurea ' 
Other Names: Willow Bark*~ 
Medicinal Part of the Plant: the bark of the plant*~" 
Habit: deciduous shrub+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat rheumatic conditions, headaches, 
fevers and pain associated with inflammation.*~" 
Additional Claimed Applications: used to treat toothaches in Frances and other types 
of pain associated with articular ailments, tendinitis and sprains." 
Commission E Recognized Effects: antipyretic, antiphlogistic and analgesic effects-A* 
Additional Claimed Effects: anti-inflammatory, astringent effects*/\ 
Mode of Production: The bark is taken from younger branches of 2 - 3 years of age. 
The harvestin·g of the bark occurs during the early part of spring.*~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 280 
Related ~~dicinal Plant Specie!.: Salix fragilis 

Family: Lamiaceae 
Genus: Salvia 
Rela~ed ~edicinal Plant Species: Salvi~ officinalis, Salvia miltiorrhiza_, Salvia triloba 

Family: Caprifoliaceae 
Genus: Sambucus 
Related Me~icinal P_l~nt Species: Sambucus ebulus. S_ambucus nigra 

Family: Rosaceae 
Genus: Sanguisorba 
R~lated Medicinal ~lant Species: Sanguisorba offi~inali~ 

Family: Caryophyllaceae 
Genus: Saponaria 
Related Medicinal P_lant Species: ~~ponaria officinali_s 

Family: Asteraceae 
Genus: Saussurea 
Related Medicinal Plant Species: Sau_ssurea costus 

Family: Dipsacaceae 
Genus: Scabiosa 
Related Medicinal Plant Species: Scabiosa succisa 

Family: Lamiaceae 
Genus: Scutellaria 
Related Medicinal Plant Species: Scutellaria lateriflora 



Family: Crassulaceae 
Genus: Sedum 
Species: acre 
Other Names: Common Stonecrop, Wallpepper, Golden Moss, Wall Ginger, Bird 
Bread, Prick Madam, Gold Chain , Creeping tom, Mousetail, Jach-of-th-Buttery,* 
Golden Carpet+ 
Medicinal Part of the Plant: the aerial parts* 
Habit: succulent+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used internally to treat coughs, high blood pressure, edema and 
febrile conditions. Externally the plant is used to treat ulcers that came about due to a 
burn, wounds, hemorrhoids, warts, eczema, and oral ulcers. Homeopathic uses for the 
plant include using it to treat hemorrhoidal pain and anal fissures* 
Distribution/Habitat: The plant can be found all over Europe, western Siberia, Asia 
and North Africa.*+ 
Mode of Production: During the flowering season when the plant is in bloom the 
flowering parts are picked and then dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Loc~tion in C~lgary _Zoo: Beds 9~16 and 975 

Family: Cactaceae 
Genus: Selenicereus 
Related Medic_inal Plant Species: Selenicereus grandiflorus 



. Family: Crassulaceae 
Genus: Sempervivum 
Species: tectorum 
Other Names: Jupiter's Eye, Jupiter's Beard, Thor's Beard, Bullock's Eye, Sengreen, 
Ayron, Ayegreen, Aaron's Rod, Hens and Chickens, Liveforever, Thunder Plant,* · 
Common Hens-and-Chickens+ 
Medicinal Part of the Plant: the leaves and their juice* 
Habit: succulent+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Phannacologic Effects and Uses: 
Claimed Applications: used internally for the relief of severe diarrhea. In folk medicine 
the leaves are used internally to treat dysentery, dysmenorrhea, amenorrhea, hearing 
impairments, fevers, worm infestation, uterine neuralgia, tonsillitis, headaches and 
toothaches. The leaves are also used to treat burns, wounds, ulcers, and swelling 
caused by insect bites. Also the leaves are used to treat open wounds, sore nipples, 
corns, inflammation of the throat, hemorrhoids, eczema, stomatitis, oral fungal 
infections, inflammation of mucous membranes and itchy and burning skin.* 
Claimed Effects: anti-oxidative, liver-protective, astringent, diuretic and antiseptic 
effects* 
Distribution/Habitat: The plant is native to central and southern Europe.*+ The plant 
can also be found growing wild in northern Europe and northern Africa and western 
Asia.* 
Mode of Production: The leaves are picked before the plant flowers.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 906,907,908,911,912,913,915,917,919,934, 
941and 440 

Family: Asteraceae 
Genus: Senecio 
Related Medicinal Plant Species: Senecio aureus, Senecio bicolor, Senecio 
jacoba~a. Senecio nemorensis, Senecio vulgaris 

Family: Asteraceae 
Genus: Silphium 
Species: perfoliatum 
Other Names: Ragged Cup, Indian Gum, Praire Dock, Pilot Plant, Polar Plant, 
Rosinweed, Turpentine Weed,* ,Cup Plant*+ 
Medicinal Part of the Plant: the root of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Phannacologic Effects and Uses: 
Claimed Applications: used for digestive disorders* 
Claimed Effects: diaphoretic effect* 
CITES Designation: None 
IUCN Red List of Threatened Species: Silphium perfoliatum var. connatum - Rare in 
Kentucky, Maryland, Virginia and West Virginia.= 
Location in Calgary Zoo: Bed 110 
Related Medicinal Plant Species: Silphium laciniatum 



Family: Brassicaceae 
Genus: Sisymbrium 
Related Medicinal Plant Species: Sisymbrium offici~ale 

Family: Solanaceae 
Genus: Solanum 
Species: dulcamara 
Other Names: Bittersweet, Dulcamara, Felonwort, Felonwood, Scarlet berry, Violet 
Bloom, Blue Nightshade, Fever Twig, Nightshade Woody Staff Vine, Bittersweet 
Nightshade,* Woody Nightshade,~ Deadly Nightshade+ 
Medicinal Part of the Plant: the dried 2-3yr old stems of the plant* 
Habit: herbaceous vine+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commision E Approved Applications: used as a supportive therapy for chronic • 
eczema, and it is used to treat furuncles, acne and warts.~ 
Additional Claimed Applications: in folk medicine the plant is used internally to treat 
nose bleeds, rheumatic conditions, asthma, bronchitis and it is also used to stimulate 
the immune system. Externally, the plant is used to treat herpes, eczema, abscesses 
· and contusions. Homeopathic practitioners use the plant to treat inflammations of the 
respiratory and gastrointestinal tracts in addition to inflammations of the skin and 
joints. Also febrile infections are treated as well.* 
Commssion E Recognized Effects: antimicrobial, astringent, anticholinergic, 
antiphlogistic effects as well it is known to irritate mucous membranes.~ 
Additional Claimed Effects: stimulates phagocytosis, hemolytic, cytotoxic, antiviral, 
local anesthetic, and expectorant effects in addition to its cortisone-like and 
cardiotonic effects* 
Distribution/Habitat: The plant is native to Europe and parts of Asia.+ It can be found 
growing in Europe, northern Africa, eastern and western Asia and North America.* 
Mode of Production: The stems are harvested in the spring prior to the plant leafing 
or late autumn when the leaves have been dropped.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 210 
Related Medicinal Plant Species: Solanum nigrum 



Family: Asteraceae 
Genus: Solidago 
Species: virgaurea ' 
Other Names: Goldenrod, European Goldenrod,*~ Aaron's Rod, Woundwort* 
Medicinal Part of the Plant: the above ground or aerial parts, the fresh 
inflorescences and the flowering twigs-
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.-
, Pharrnacologic Effects and Uses: 
, Commission E Approved Applications: used to treat infections and inflammatory 
diseases of the lower urinary tract, kidney and bladder stones and it is used as a 
prophylaxis for such urinary calculi and kidney gravel.*~ 
Additional Claimed Applications: in folk medicine the plant is used internally to treat 
rheumatism, gout, diabetes, hemorrhoids, prostatic hypertrophy, nervous bronchial 
asthma, internal bleeding, enlargement of the liver, and acute exacerbation of 
pulmonary tuberculosis. Externally, it is used to treat inflammations of the mouth and 
throat in addition to festering wounds. In Homeopathy the plant is used to treat renal 
insufficiency and liver disorders.* 
Commission E Recognized Effects: diuretic, mild antispasmodic and antiphlogistic~ 
Additional Claimed Effects: antimicrobial* 
Distribution/Habitat: The plant is native to Asia, Europe and North America.* 
Mode of Production: The aerial parts of the plants are gathered during the flowering 
season. They are then carefully dried.-
CITES Designation: None 
IUCN Red List of Threatened Species: Solidago virgaurea ssp. rupicola - Vulnerable 
in France= 
Location in Calgary Zoo: Beds 480 and 510 
Related _Med_icinal Plant Sp~~~es: Solidago serotina, Solidago ca~adensis 

Family: Asteraceae 
Genus: Solidago 
Species: gigantea 
Other Names: Goldenrod, - Late Goldenrod+ 
Medicinal Part of the Plant: the above ground parts of the plant~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat infections and inflammatory 
diseases of the lower urinary tract, kidney and bladder stones and it is used as a 
prophylaxis for urinary calculi and kidney gravel.*~ 
Commission E Recognized Effects: diuretic, mild antispasmodic and antiphlogistic~ 
Distribution/Habitat: The plant is native to North America.+ 
Mode of Production: The aerial parts of the plants are gathered during the flowering 
season. They are then carefully dried.~ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7900 
Related Medicinal Plant Species: Solidago serotina, Solidago canadensis 



. Family: Rosaceae 
Genus: Serbus 
Species: aucuparia 
Other Names: Mountain Ash Berry,*~ Quick-Beam, Rowan Tree Witchen, European 
Mountain Ash, Serb Apple* 
Medicinal Part of the Plant: the fruit*~ 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
-the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Pharmacologic Effects and Uses: 
Claimed Applications: used in folk medicine to treat kidney diseases, diabetes, 
arthritis, conditions associated with the metabolism of uric acid and the dissolution of 
uric acid deposits, catarrh, menstruation disturbances, internal inflammations, vitamin 
C deficiency, blood alkalization, increased metabolism and for the purification of the 
blood.*~ . 
Claimed Effects: weak laxative effects* 
Distribution/Habitat: The plant is native to most of Europe, to western Siberia and 
Asia Minor.+ 
Mode of Production: The fruit is harvested from August to October.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
· Location in Calgary Zoo: Beds 3950, 7900, 3, 1020 and 330 
~elate_~_ IVl_~dicinal f>lant SpeciE?s: Sorbus do_mestica, Serbus _torminalis 

Family: Rosaceae 
Genus: Spiraea 
Related Medic:inal Plant Species: _Spiraea ulmaria 

Family: Lamiaceae 
Genus: Stachys 
. Related M~dic:inal f>lant Species: Stachrs palustris __ 

Family: Apocynaceae 
Genus: Strophanthus 
Related Medicinal Plant Species: Strophanthus gratus, Strophanthus hispidus, 
~-!roph~nthus_komb~ _. . _ 

Fami1y: Asteraceae 
Genus: Tanacetum 
Related Medicinal Plant Species: Tanacetum parthenium, Tanacetum vulgare_ 



Family: Asteraceae 
Genus: Taraxacum 
Species: officinale' 
Other Names: Dandelion,~" Blowball, Cankerwort, Lion's Tooth, Priest's Crown, 
Swine Snout, Wild Endive,*" Common Dandelion*"+ 
Medicinal Part of the Plant: the above ground parts of the the plant and the roots as 
well~"* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the aerial parts of the plant - used to treat loss 
of appetite and dyspepsia such as flatulence and a feeling of fullness.~" The root 
included with the rest of the flowering plant - used to treat disturbances associated 
with the flow of bile. Also, used to stimulate diuresis, loss of appetite, and 
·dyspepsia.~"* 
Additional Claimed Applications: the aerial parts of the plant - used to increase urinary 
output where necessary as in cases of renal gravel. The above ground parts are also 
· used to treat atonic dyspepsia in co-ordination with constipation. Also the aerial parts 
are used to treat cholecystitis and dyspepsia." The entire plant including the root -
· used to treat hepto-biliary disorders, rheumatic conditions, digestive complaints in 
general."* The plant is also used to treat hemorrhoids, congestion in the portal 
system, gout, eczema and other skin disorders. It is used to treat kidney stone 
formation as well. In Traditional Chinese Medicine the plant is used to treat acute 
mastitis, urinary disorders, and agalactia. * In Indian medicine the plant is used to treat 
chronic ulcers, tuberculosis, flatulence, colic, kidney disease, gout, jaundice and 
· biliary stones.* 
Commission E Approved Effects: the aerial parts of the plant- no approved effects 
mentioned.-" the flowering plants roots and aerial parts together - choleretic, diuretic 
and appetite stimulating effects.-" 
Additional Claimed Effects: the aerial parts of the plant in addition to the roots - mild 
· 1axative, hepatic and mild purgative effects." As well, a secretolytic and cholagogic 
effect on the upper intestinal tract.* 
Distribution/Habitat: This plant is indigenous to temperate regions throughout the 
northern hemisphere."* The plants of commerce are both wild and cultivated varieties 
primarily from Bulgaria, Hungary, Poland, Romania, United Kingdom, and former 
Yugoslavia. However, temperate regions in the Tibetan Himalayas supply much of 
India with the plant." 
Mode of Production: The plant and the roots are gathered while the plant is in flower. 
The plant is then air dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7900 

Family: Taxaceae 
Genus: Taxus 
Related Medicinal Plant Species: Taxus baccata 



Family: Cupressaceae 
Genus: Thuja 
Species: occidentalis 
Other Names: Arborvitae, Thuja, Hackmatack, Swamp Cedar, tree of Life.,* White 
Cedar*+ 
Medicinal Part of the Plant: the oil that is extracted from the leaves, the branch tips 
and young branches* 
Habit: evergreen tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat respiratory tract infections, rheumatism, trigeminal 
neuralgia, strep throat, gout, pruritus, blepharitis, conjunctivitis, otitis media, pertussis, 
tracheitis, kidney and bladder complaints, enuresis, psoriasis, amenorrhea and 
· cardiac insufficiencies. Also jn co-ordination with antibiotics the plant is used to treat 
.bacterial skin infections and herpes simplex. Externally, as an ointment the plant is 
used to treat arthritis, muscle rheumatism, joint pain and infected wounds and bums.* 
· Claimed Effects: antiviral effects* 
Distribution/Habitat: The plant is indigenous to North America, but can be found in 
Europe in the form of an ornamental plant.* It has been partially introduced into the 
wild in Europe as well.* 
Mode of Production: The collection of the young branch tips and young shoots takes 
·place in the spring. These are then dried in the the shade.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 1030, 400,440,661, 7400, 720,270,520,560,320, 
550, 680, 710, 1000 and 430 
Related Medicinal Plant Species: Thuja orientalis 



Family: Lamiaceae 
Genus: Thymus 
Species: serpyllum 
Other Names: Wild Thyme,*~ Mother of Thyme, Serpyllum, Shepherd's Thyme,* 
Golden Thyme+ · 
Medicinal Part of the Plant: the flowering above ground parts of the plant*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the plant appears in the Commission E Monographs and is approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: used to treat coughs, bronchitis and catarrhs of 
the upper respiratory tract.*~ 
Additional Claimed Applications: used internally for kidney and bladder disorders, 
dysmenorrhea, colic-like pain, whooping cough and as a stomachic, carminative and 
expectorant. Externally, the plant is used to treat rheumatic disorders and sprains. It is 
also used in baths to treat respiratory tract conditions. In Chinese medicine the plant is . 
used to treat vomiting, diarrhea, flatulence, coughs, toothache, itching, and general 
pain syndrome.* · · 
Commission E Recognized Effects: antimicrobial~ 
Additional Claimed Effects: antihormonal and thyroid hormone-like effects* 
Distribution/Habitat: The plant can be found throughout all temperate regions of 
Eurasia.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 9866 and 210 
Related .Med_i~in.al Plant Species: Thymus vulgaris, Thymus zr.gis . 

Family: Saxifragaceae 
Genus: Tiarella 
Species: cordifolia 
Other Names: Foam Flower, Mitrewort*+ 
Medicinal Part of the Plant: the aerial part of the plant* 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat disorders of the urinary and digestive tracts* 
Distribution/Habitat: The plant is native to North America in areas from Virginia up 
into Canada.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calg~ry Zoo: Bed 680 



Family: Tiliaceae 
Genus:Tilia 
Species: cordata 
Other Names: Lime, Linn Flowers, Linden*~ 
Medicinal Part of the Plant: the flowers, wood, leaves, and the charcoal obtained 
from the wood*~" 
Habit: deciduous tree+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 1 Designation -
- the flowers of the plant appear in the Commission E Monographs and are approved 
for use.~" Level 2 Designation -- the leaves, charcoal and wood of the plant appear in 
the Commission E Monographs but are not approved for use.~ 
Pharmacologic Effects and Uses: 
Commission E Approved Applications: the flowers - used to treat colds and related 
coughs*" 
Additional Claimed Applications: the flowers - used as a diaphoretic to treat feverish 
colds and infectious diseases where a treatment for sweating is needed. It is used to 
treat catarrh of the respiratory tract and is used as a diuretic, as stomachic, an 
antispasmodic and a sedative.* The wood - used to treat diseases and conditions 
associated with the liver and gallbladder systems and is used for treating cellulitis. * 
The leafves- used as a diaphoretic. * The charcoal - used internally to treat intestinal 
ailments and externally it is used treat leg ulcers.* 
Commission E Recognized Effects: The flower - suggests possible diaphoretic 
effects" 
:Additional Claimed Effects: The flower - antispasmodic, antitussive, expectorant, 
diuretic, sedative, analgesic, hypotensive, emollient and mild astringent, and in excess 
has cardiotoxic effects.~"* The leaves - diaphoretic effect.~* The wood - diuretic, 
hypotensive, choleretic effects.* 
Distribution/Habitat: The plant can be found througout the world in northern 
temperate regions.* The plant is native to Europe.+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 8100 
Related Medicinal Plant Spec~es: Tilia argentea, Tm~ plc3typhyllos, Tilia tormentosa 

Family: Fabaceae 
Genus: Trifolium 
Species: pratense 
Other Names: Red Clover, Purple Clover, Trefoil, Wild Clover*+ 
· Medicinal Part of the Plant: the flower heads* 
Habit: herbaceous perennial+ 
· Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
1 

- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
· Pharmacologic Effects and Uses: 
Claimed Applications: internally used to treat coughs and respiratory conditions 
particularly whooping cough. Externally used for treating chronic skin conditions such 
as eczema and psoriasis.* 
Claimed Effects: antispasmodic and expectorant effects and promotes healing 
process in the skin.* 
Distribution/Habitat: The plant is native to Europe, central Asia, and northern Africa 
and has been introduced to many other parts of the world.*+ 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Bed 7900 



Family: Ranunculaceae 
Genus: Trollius 
Rela~ed Medicinal Plant Species: Trollius europaeus 

Family: Ulmaceae 
Genus: Ulmus 
Rel~ted _M_edicinal Plan~ _Species: Ulmu~ minor, Ulm us rubra __ 

. Family: Ericaceae 
Genus: Vaccinium 
Species: vitis-idaea 
Other Names: Cowberry, Red Bilberry, Whortleberry, Alpine Cranberry,*Lingonberry+ 
Medicinal Part of the Plant: the leaves and the ripe fruit* 
·Habit: evergreen vegetative ground cover+ 
, Level of Scientific Testing, and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Pharmacologic Effects and Uses: 
Claimed Applications: used to treat urinary tract irritation, gout, rheumatism, calculus 
{stone complaints).* 
Claimed Effects: antiviral, urine disinfectant effects* 
Distribution/Habitat: The plant can be found throughout the Northern Hemisphere.* 
Mode of Production: The collection of the leaves is conducted on wild populations in 
Scandinavia and England primarily. The leaves are then air dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 8700 and 380 
Related Me~ici_nal Plant_ Species: V~cci~iurr1 n,yrtillus! Vacciniu~ uligi_nc:>sum 

Family: Valerianaceae 
Genus: Valeriana 
Relate~ Medicinal Plant Species: Valeriana officinalis __ 

Family: Scrophulariaceae 
Genus: Verbascum 
Related_ Medic_inal_f:>lan_~ _Species: Verbascum densifl_orum, _Verbas~um t~apsus 

Family: Verbenaceae 
Genus: Verbena 
Re~ate~ Medicinal Plant Sp~cies: 'Verbena (?fficinalis 

Family: Scrophulariaceae 
Genus: Veronica 
Related Medicinal Plant Species: Veronica officinalis, Veronica beccabunga 

Family: Caprifoliaceae 
Genus: Viburnum 
Related Medicinal Plant Species: Viburnum prunifolium 



Family: Fabaceae 
Genus: Vicia 
_Rel_ated Medic~nal Plant Species: Vicia faba 

Family: Violaceae 
Genus: Viola 
Species: ordorata 
Other Names: Heart's Ease Herb,~ Garden Violet, Sweet Violet* 
Medicinal Part of the Plant: the roots and rhizome and the above ground parts 
including the flowers*~ 
Habit: herbaceous perennial+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 2 Designation -
· -the plant does appear in the Commission E Monographs but is not approved for 
use.~ 
Pharmacologic Effects and Uses: 
Claimed Applications: The rhizome - used to treat conditions associated with the 
respiratory organs, such as dry catarrh. It is also used to treat rheumatism associated 
with minor joints, as well as fevers, skin diseases, nervous strain, headaches, 
insomnia and inflammation of the oral mucosa.*~ The flower - used as an expectorant 
in the form of a tea to treat bronchial catarrh, and as an antitussive for the treatment of 
chronic bronchitis. The flower is also used to treat migraines, asthma, and whooping 
cough. Homeopathic uses for the flowers include using them to treat inflammations of 
the respiratory tract and rheumatism associated with the wrist.* The above ground 
aerial parts - used internally to treat coughs, hoarseness, pneumonia, throat 
inflammations, bronchitis accompanied by fixed mucous, insomnia, hysteria, nervous 
strain. It is also used to induce sweating. Externally the aerial parts are also used to 
treat skin diseases.*~ 
. Claimed Effects: rhizome and above ground parts - expectorant and emetine-like 
· effect*~ the flower - antimicrobial and broncho-secretolytic effects* 
Distribution/Habitat: The plant can be found in throughout most of Europe and the 
Middle East into central Asia. The plant can also be found in North America.* 
Mode of Production: The roots are dug up, then pounded and finally washed. They 
are then dried.* 
CITES Designation: None 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 915, 920 and 921 
Relat~d Medicinal Plan~ S_pEt~ies: Vie>la tricolor 

Family: Vitaceae 
Genus: Vitis 
Related Medicinal Plant Species: Vitis vinifera 



Family: Agavaceae 
Genus: Yucca 
Species: filamentosa 
Other Names: Adam's Needle*+ 
Medicinal Part of the Plant: the leaves and the roots of the plant* 
Habit: succulent+ 
Level of Scientific Testing and Demonstrated Effectiveness: Level 3 Designation -
- the plant does not appear in any of the Commission E Monographs but does appear 
in the Physician Desk Reference for the Herbal Medicines* 
Phannacologic Effects and Uses: 
Claimed Applications: used to treat liver and gallbadder disorders* 
Distribution/Habitat: The plant is native to the southern parts of the United States, 
but can be found as a cultivated ornamental in Europe.* 
Mode of Production: The leaves and roots are collected when the plant is not 
flowering.* 
CITES Designation: None .. 
IUCN Red List of Threatened Species: Not listed 
Location in Calgary Zoo: Beds 961,966, 8100 and 270 




