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Traditional medicine is a global practice and depends on locally available natural resources and indigenous knowledge. Animals
and their products have been used in the preparation of traditional remedies in various cultures since time immemorial. This study
aimed to identify and document traditional medicinal sources from animals and associated indigenous knowledge in Assosa
Districts, Benshangul Gumuz region, western Ethiopia, from September 2019 to July 2020 to ensure sustainable utilization of
natural resources and biodiversity. A cross-sectional survey design was used to collect ethnozoological information with regard to
animals used for medicinal purposes, parts used, ingredients added, ailments treated, method of preparation, mode of ad-
ministration, dosage and duration of treatment, and the mechanisms of knowledge transfer. A total of 38 animal species were used
as medicine to treat over 35 different kinds of human diseases including anatomical, physiological, psychological, and spiritual
ailments and veterinary treatment. Over 15 animal species were found to score fidelity level (FL) more than 50%, of which the skin
of Crocuta crocuta used for the treatment of evil eye had the highest FL (n=35, 92.1%), followed by the blood of Sus scrofa
domestica for treatment of stomach illness (n =32, FL~84.2%), the milk of Equus asinus to treat cough and eye disease (n =28,
Fl~73.7%). The study area harbors diverse medicinal animals that represent key medical alternatives for local communities. The
documentation of this indigenous knowledge of animal-derived medicine and the practice helps in developing strategies for
conservations of biological diversities.

1. Introduction

Traditional medicine is the sum total of knowledge, skills,
and practices based on the theories, beliefs, and experiences,
indigenous to different cultures, which are used to prevent,
diagnose, improve, or treat physical and mental illnesses
[1, 2]. The traditional medical knowledge of indigenous
people across the globe has played an important role in
identifying living organisms which are important for
treating human health problems and livestock ailments [3].
Traditional medicine is a global practice and depends on
locally available natural resources and indigenous

knowledge [4]. It has remained the main alternative treat-
ment in developing countries due to the shortage of phar-
maceutical products and their unaffordable prices [5].
Traditional medicines have been found to be an invaluable
guide to the screening of important modern medicines and
herbal preparations [6, 7]. Traditional medicines are
sometimes the only source of therapeutics for nearly 80% of
the human population and 90% of livestock in Ethiopia [8].

Indigenous traditional medicines are practiced essen-
tially based on a private agreement between consenting
parties, and the knowledge of traditional practice in most
cases has descended through oral folklore [9]. Thus, the
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FIGURE 1: Map of the study area.

indigenous knowledge, belief, and practice are time-tested
practices that develop and change with time and space in the
process of human interaction with their environment and
result of long years of experience of generations, careful
observation, and trial and error experiments [10]. However,
this knowledge can be lost with the death of the knowl-
edgeable elderly persons as different ethnic groups transfer
the traditional medicinal knowledge orally from elderly
persons from generation to generation [11-13].

Ethnozoological studies can be a valuable asset to in-
crease our understanding of the cultural, economic, social,
and traditional roles played by animals [14]. Since time
immemorial, animals and their products have been used in
the preparation of traditional remedies in various cultures
[15]. Wild and domestic animals and their byproducts such
as hooves, skins, bones, feathers, and tusks are important
ingredients in the preparation of curative, protective, and
preventive medicine [16,17]. Thus, ethnozoology is the study
of the past and present relationships between animals and
human societies including primitive rural and tribal people
which records their unique knowledge about animals for the
search of new resources of drugs, food, and sociocultural
aspects of animals in human life [13,18]. Animal based
traditional medicines are considered to be of pertinence
since they have been methodically tested by pharmaceutical
companies as sources of drugs to the modern medical sci-
ence [19].

Although Ethiopia is rich in biodiversity resources and
traditional knowledge, the rich indigenous knowledge on
many of the traditional plant and animal remedies are under
threat as it has been mainly conveyed orally along gener-
ations without being properly and scientifically documented

[20,21]. Besides, reports about ethnozoology of Ethiopia are
still patchy despite the enormous researches being done on
ethnobotany [3]. Accordingly, it is indispensable to docu-
ment the traditional knowledge of human communities to
rescue the loss of the communities’ socioeconomic and
cultural characteristics [22]. Therefore, the study aimed to
identify and document traditional medicinal animal parts
and products, and associated indigenous knowledge used by
traditional healers in Assosa District, Benishangul-Gumuz
region, western Ethiopia. The findings of this study will be
used to ensure sustainable utilization of natural resources
and biodiversity.

2. Materials and Methods

2.1. Description of the Study Area. The study was conducted
at Assosa district which is found in Assosa zone of
Benishangul-Gumuz Regional State, Western Ethiopia. The
district is bordered by Kumuruk and Homosha in the north;
Mao-Komo special District in the south; Oda Buldigilu in
the east; and North Sudan in the west. The study area is
located at about 687 km west of the Ethiopian capital, Addis
Ababa. Geographically, the study area is located between
10°02'44" north latitude and 34°32'45" east longitude
(Figure 1). According to the 2007 National Census, the
District has an estimated total population of 104,147. The
altitude of the study area ranges from 1590 m to 2731 m asl.
The majority of residents of Assosa district depend on rain-
fed subsistence agriculture and some are traditional hunter
and gatherers. According to the National Meteorological
Agency, the rainfall distribution pattern of the area is
unimodal and occurs between April and October with an
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FIGURE 2: Group discussion with the respondents of the study at Gumba kebele, Assosa District.

average annual rainfall of 1316 mm. The mean annual
temperature ranges between 16.75°C and 27.9°C, with the
lowest and highest temperatures being recorded in De-
cember and February, respectively.

2.2. Methods. The researchers implemented cross-sectional
descriptive survey design as it is useful in establishing the
nature of existing situations and an appropriate technique to
collect data on a large number of variables. Key informants
from local traditional healers and spiritual intellectuals were
selected purposively from the district (38-28 male and 10
female). The selection of respondents was based on their
experience and recognition as knowledgeable members
concerning traditional zootherapeutics [23,24].

2.3. Data Collection. The ethnomedicinal data about the use
of animals and their products in traditional medicine were
collected using the participatory rural appraisal method
(where the informants also sometimes become investigators
themselves), semistructured questionnaires interview com-
plemented by informal conversations, informal meetings,
and open and group discussions [25-27]. Before com-
mencement of the survey, researchers familiarized them-
selves to the local people by explaining the nature and
objectives of the research and asked the respondents for
permission to respect intellectual property rights [28].
During the survey, the following ethnozoological informa-
tion was collected: the local name of the animal used for
medicinal purpose, parts used, ingredients added, ailments
treated, method of preparation, mode of administration,
dosage and duration of treatment, and the mechanisms of
knowledge transfer concerning each of the traditional
medicines [26,27,29].

The questionnaire survey was reinforced by conducting a
group discussion with 15 selected individuals of the com-
munity (Figure 2). The discussion aimed at seeking to un-
derstand the traditional medicinal system of the people,
animal conservation and management strategies, threats to
traditional medicinal animals, the mechanisms of knowledge
transfer to future generations, and the influences of mod-
ernization on the continuity of traditional medicinal
knowledge.

TaBLE 1: Sociodemographic profile of the respondents included in
the survey (n=38).

Demographic characteristics No. of respondents  Percentage
Sex
Male 28 73.7%
Female 10 26.3%
Age group
35-45 7 18.4%
46-55 15.8%
56-65 12 31.6%
>65 13 43.2%
Educational level
Illiterate 26 68.4%
Literate 12 31.6%
Marital status
Single 2 5.2%
Married 33 86.8%
Divorced 3 7.8%

2.4. Data Analysis. The collected data were summarized,
organized, and analyzed using descriptive statistical
methods such as percentage and frequency. The results were
presented using tools such as tables and graphs.

The fidelity level (FL) was calculated to determine the
most commonly used animal species in the treatment of a
particular disease category by the informants of the study
area. The FL was calculated by the following formula [30]:

100
FL(%) = Np x —, 1
(%) = Np x — (1)

where Np is the number of informants that claimed use of a
specific animal species to treat a particular disease and N is
the total number of informants who utilized the animals as
medicine to treat any given disease [25]. The fidelity level
ranges from 1 to 100% where high values indicate that a
particular animal species is used by a large number of people,
while a low value depicts the disagreement of respondents on
the usefulness of a species in treating disease [24].

3. Results

3.1. Sociodemographical Characteristics of the Respondents.
The local peoples of Assosa District, Western Ethiopia, use
different animals and animal byproducts in their own in-
digenous system for the curative purpose of different
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TaBLE 2: Mode of application of traditional medicine.

Mode of application No. of application Percentage Mode of delivery
Anointing 9 13.8 Topical/dermal
Drinking 9 13.8 Oral
Dropping 4 6.2 Topical/dermal
Eating 22 33.8 Oral
Fumigation 4 6.2 Nasal
Massaging 8 12.3 Topical/dermal
Siting on 1 1.5 Topical/dermal
Tying 8 12.3 Topical/dermal
65 100

ailments. The knowledge regarding traditional medicine in
the study area is usually confined to the local medicinal
practitioners popularly known as “traditional healers/
herbalist.” Out of the total 38 respondents, most were older
than 45 years (90.6%), married (86.8%) and males (73.7%)
(Table 1). A majority of the traditional healers were also
illiterate (68.4%). Regarding procurement of traditional
knowledge, 18 (47.3%) of respondents acquire their tradi-
tional medicinal knowledge from their family, 12 (31.57%)
from their own experience, 6 (15.78%) from book readings,
particularly religious books, and the rest of 4 (10.52%) from
the surrounding societies. The reasons that urged the people
to use animals as medicine were their consideration of
greater curative potential than modern medicine (21;
56.26%), lack of income to buy modern medicine (7; 18.42%)
and the lack of access for modern medicine (hospitalization)
(10; 26.31%).

3.2. Ethnozoological Analysis. The respondents used a total
of 38 animal species to treat over 35 different kinds of human
disease conditions including anatomical, physiological,
psychological, and spiritual ailments; and for veterinary
treatment of the animals used in zootherapeutic purposes; 32
used to treat human diseases; 4 for both human and livestock
diseases; and 2 to treat livestock ailments. The mode of
application and delivery of these animal-based traditional
medicines are described in Table 2. The animal group,
common name, local name, scientific name, parts/products
of the species used to treat the disease(s), additives/ingre-
dients, and mode of application (like drinking, eating, fu-
migation, tying) are summarized in Table 3. These animal
species belonged to both vertebrates (32 species) and in-
vertebrates (6 species) distributed among five taxonomic
groups where mammals occupied the highest number of
animals 25 (63.2%), followed by arthropods 5 (10.5%)
whereas annelids comprised the lowest range 1 (2.6%)
(Figure 3).

3.3. Mode of Application. The findings of this study depicted
that modes of application/administration of traditional
medicine varied depending on the part/product of animals
used and type of ailment conditions. The routes of ad-
ministration of these medications are eating, drinking,
chewing, massaging, tying, fumigation, anointing, dropping/

pouring, and sitting on (Table 2). For instance, both solid
and liquid remedies were administered orally if applicable
otherwise applied to the skin by tying, massaging, anointing,
pouring, and others allowed to enter the body by fumigating.
From the mentioned 38 animals and 63 animal parts/
products, 22 (33.8%) were taken orally by eating, 9 (13.8%)
by drinking and anointing, 8 (12.3%) by massaging and
tying, 4 (6.2%) by dropping and fumigation, and 1 (1.5%) by
sitting on the animal part/product. This showed that about
31 (47.6%) of the mentioned part/product of animals used in
traditional medicine were administered orally while the rest
30 (46.2%) were delivered topically (dermal). Out of the total
63 animal parts/products, most (n=>54, 85.7%) were ad-
ministered without the addition of additives/ingredients like
water, honey, ash, oil, injera, milk, and coffee though few
involved the use of water (n=3, 4.8%) and oil and honey.

3.4. Quantitative Analysis. 'This study revealed that 15 an-
imal species were found to score FL of more than 50%
(Table 3). The skin of Crocuta crocuta used for the treatment
of evil eye had the highest FL (n = 35, 92.1%), followed by the
blood of Sus scrofa domestica for treatment of stomach
illness (n =32, FL~84.2%) and the milk of Equus asinus to
treat cough and eye disease (n =28, FI~73.7%). The egg of
Gallus gallus used for the treatment of cow and donkey
disease conditions had FL~71% (n=27), followed by the
meat of Epomophorus labiatus for treatment of asthma,
hepatitis and mental problem (n = 25, FL~65.8%). The honey
of Bee (Apis mellifera) used to cure coughing and abdominal
pain had the fidelity level 57.9% (1 =22). On the other hand,
the leg and bile of Rattus rattus which is used to treat night
mare had the lowest fidelity level (n =5, FL~13.2%) (Table 3).

4. Discussion

The study revealed that aged groups of the society in Assosa
District were more informed and knowledgeable about the
uses of animals in traditional medicine than the younger
generation. Similar trends were confirmed from previous
studies indicating that aged people are more experienced in
zootherapeutical practices and they are carrying the
knowledge gained from their parents or elderly people of
their society [12,13,24,31]. The possible reasons of less in-
volvement of younger generation in traditional medicinal
practice could be attributed to the spread of modern
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FIGURE 3: Percentage of animal taxonomic groups being used in
zootherapeutic practices among the traditional healers of Assosa
District.

education, globalization, emigration to nearby towns, con-
sideration of the practice as a backward custom, and as-
similation of alien culture.

In this study, 38 animal species were used in traditional
medicine to treat over 35 different human and livestock
ailments in the Assosa District. This study reveals that in
many cases the same animals species were used for the
treatment of more than one ailment conditions and vice
versa. Previous studies showed that a number of animals and
animal-derived remedies are used by different ethnic
communities to treat a variety of ailments in different parts
of the world [3,12,13,24]. For instance, [24] collected and
identified 51 animal species’ parts and products that were
used to treat over 36 kinds of ailments in northern Ethiopia,
while [12] reported 44 species of animals used to treat 40
different diseases in Assam, India. Moreover, 16 species of
medicinal animals were collected and identified for treating
18 different human ailments in the Kafta-Humera district of
northern Ethiopia [3].

Most of the animals used for ethnozoological therapeutic
purposes belong to the classes of mammals, reptiles, birds,
arthropods, and annelids. Mammals are the most commonly
used animal group as compared to others, possibly they are
the most domesticated animal group by the local people of
the study area or are abundant in the area. This result in-
dicated that the choice of the remedies depends upon the
local accessibility and availability of fauna. Although insects
(arthropods) were reported as the most used and easily
available remedies and mammals as the second highest
zootherapeutic animals [12], arthropods are second im-
portant in this study. However, in some reports, mammals
are among the main group of animals used in folk medicine
[13, 24, 32, 33].

This study showed that animal-based traditional medi-
cine was administrated by eating, drinking, anointing, fu-
migation, massaging, tying, pouring on the body, and sitting
on animal parts. The commonest diseases in the study area
were treated by the oral mode of application. Other studies

demonstrated similar aspects of applications/administra-
tions [3,24]. The result of this study depicted that most of the
remedy preparation do not need any kind of additives while
some of them need various substances to be functional in
treating both human and livestock ailments. For example,
the spine of porcupine (Hystrix cristata) in powder form
mixed with honey and anointed to treat abscess.

Fidelity levels (FL) demonstrate the percentage of re-
spondents claiming the use of certain animals for the same
ailments [34]. The skin of hyena (Crocuta crocuta) used for
the treatment of evil eye accounted for the highest fidelity
level followed by blood of Pig (Sus scrota domestics) to treat
stomach problems as a whole. Milk of donkey (Equus
africanus) for cough and eye disease, the meat of porcupine
(Hystrix cristata) for stomach problem, the honey of bee
(Apis mellifera) to treat cough, the skin of rabbit (Lepus
fagani) to relive wound, and the meat of owl (Strix aluco) to
increase intelligence (wisdoms), are the well-known tradi-
tional remedies for achieving higher fidelity level. Other
studies conducted by [24] demonstrated that honey of bee
species (Apis mellifera) is known to relive wart, asthma,
diarrhea, throat pain, stomachache, cough, and tuberculosis
and accounted for the highest fidelity level.

Apart from the healing of anatomical and physiological
ailments, natural products (plants and animals) often have
magical-religious significance, demonstrating the different
views of health and diseases exist within various cultures
where animal parts are used to prepare clinical remedies and
make amulets used in magical/religious diagnoses [33]. In
this respect, peoples of Assosa District use amulets con-
taining the beak of an owl (Strix aluco), the head of a snake
(Naja naja), and fumigate skin of Crocuta crocuta to protect
the user from evil eye or from diseases. For instance, dif-
ferent tribal groups in different countries sacrifice animals
for different ritual and religious purposes according to their
mythological myths and beliefs associated with therapeutics
[13,22,24]. The take-home message of this study is that the
Assosa district is endowed with compressed indigenous
knowledge of traditional medicinal animal taxa for treating
varieties of human and livestock ailments.

5. Conclusion

Although this study is pioneer in documenting the tradi-
tional zootherapeutic practice and knowledge among the
indigenous peoples of Assosa District, the results reveal that
the area has diverse medicinal animals that are being used to
treat various human and livestock ailment conditions.
Zootherapeutic practice in the area represents a key medical
alternative for local communities. This could also helpful in
generating awareness with regard to the necessity for con-
servation, preservation, and sustainable use of biological
diversity before the resource is jeopardized forever. Cur-
rently, medicinal animal availability is at risk due to an-
thropogenic activities such as agricultural expansion,
hunting, and over utilization of the animal resource. And
also, a number of threats that erode indigenous knowledge
emanate from secrecy, oral-based knowledge transfer, re-
luctance of younger generations to gain knowledge,



unavailability of species, influence of modern education, and
assimilation of alien culture. Thus, this study provides a
platform for further scientific validation of the therapeutic
efficacy of various zootherapeutic traditional uses by in-
habitants. The documentation of indigenous traditional
knowledge of animal-derived medicine and the practice
helps in developing strategies for sustainable use and con-
servation of biological diversity. Because indigenous peoples
have extensive knowledge of local environments and their
skills and techniques provide valuable information to the
global community and useful models for biodiversity poli-
cies, as these people are most directly involved with con-
servation and sustainable use. Moreover, most of these
peoples are situated in areas where the vast majority of the
world’s genetic resources are found. Many of these people
have cultivated, domesticated, and used biological diversity
in a sustainable way for thousands of years where the
practices have been proven to enhance and promote bio-
diversity and help in maintaining healthy ecosystems.

Data Availability

All data generated or analyzed during this study are included
in this published article.

Ethical Approval

Permits for this research were issued by the Ethiopian
Wildlife Conservation Authority (EWCA), Assosa District
Rural Development and Agriculture Office.

Consent

Informed consent was obtained from all participants before
the commencement of the study. All respondents included
in the study population are aged 18 and above years old.
Accordingly, the researcher did not consent from guardian/
parents or other legal representatives.

Conflicts of Interest

The authors declare that there are no conflicts of interest
with respect to the research, authorship, and/or publication
of this article.

Acknowledgments

This study was funded by the Debre Berhan University. The
authors would like to thank Debre Berhan University for
funding the study. The authors would also like to thank the
local communities and officials of Assosa District, Benish-
angul-Gumuz, for facilitating the study during data
collection.

References

[1] L. S. Kandari, A. K. Thakur, E. Yilma, and T. Negi, “Eth-
nobotanical and indigenous knowledge of important plants in
east hararghe, eastern Ethiopia,” Journal of Mountain Science,
vol. 12, no. 6, pp. 1521-1533, 2015.

International Journal of Ecology

[2] WHO, World Health Organization Traditional: Medicine Fact
Sheet No. 34, WHO, Geneva, Switzerland, 2008.

[3] G. Yirga, M. Teferi, and Y. Gebreslassea, “Ethnozoological
study of traditional medicinal animals used by the people of
Kafta-Humera District, Northern Ethiopia,” International
Journal of Medicine and Medical Sciences, vol. 3, pp. 316-320,
2011.

[4] T. Awas and S. Demissew, “Ethnobotanical study of MPs in

Kafficho people, southwestern Ethiopia,” in Proceedings of the

16th International Conference of Ethiopian Studies Trondheim,

NTNU-Trykk Press, Norway, 2009.

D. Bekele, Z. Asfaw, B. Petros, and H. Tekie, “Ethnobotanical

study of plants used for protection against insect bite and for

the treatment of livestock health problems in rural areas of

Akaki District, Eastern Shewa, Ethiopia,” Topclass Journal of

Herbal Medicine, vol. 1, pp. 12-24, 2012.

[6] C. Anyinam, “Ecology and ethnomedicine: exploring links
between current environmental crisis and indigenous medical
practices,” Social Science ¢ Medicine, vol. 40, no. 3,
pp. 321-329, 1995.

[7] S. P. Kang, Question of Attitude: South Korea’s Traditional
Medicine Practitioners and Wildlife Conservation, TRAFFIC
East Asia, Hong Kong, China, 2003.

[8] T. Mesfin and T. Obsa, “Ethiopian traditional veterinary
practises and their possible contribution to animal production
and management,” Revue Scientifique et Technique de I'OIE,
vol. 13, no. 2, pp. 417-424, 1994.

[9] M. A. Eshete, E. Kelbessa, and G. Dalle, “Ethnobotanical study
of medicinal plants in guji agro-pastoralists, blue hora district
of borana zone, oromia region, Ethiopia,” Journal of Medic-
inal Plant Studies, vol. 4, pp. 170-184, 2016.

[10] G. Martin, Ethnobotany: A Method Manual Chapmann and
Hall, Earthscan publications, London, UK, 1995.

[11] S. Patel, N. Bhatt, and K. Patel, “Review-traditional zoo-
therapeutic uses of spiders,” Life Science Lifelets, vol. 12,
pp. 174-180, 2012.

[12] M. P. Borah and S. B. Prasad, “Ethnozoological study of
animals based medicine used by traditional healers and in-
digenous inhabitants in the adjoining areas of Gibbon
Wildlife Sanctuary, Assam, India,” Journal of Ethnobiology
and Ethnomedicine, vol. 13, no. 1, p. 39, 2017.

[13] M. P. Borah and S. B. Prasad, “Ethnozoological remedial uses
by the indigenous inhabitants in adjoining areas of Pobitora
wildlife sanctuary, Assam, India,” International Journal of
Pharmacy and Pharmaceutical Sciences, vol. 8, pp. 90-96,
2016.

[14] R. R. N. Alves, “Relationships between fauna and people and
the role of ethnozoology in animal conservation,” Ethno-
biology and Conservation, vol. 1, pp. 1-69, 2012.

[15] E. Lev, “Traditional healing with animals (zootherapy): me-
dieval to present-day Levantine practice,” Journal of Ethno-
pharmacology, vol. 85, no. 1, pp. 107-118, 2003.

[16] L. Angeletti, U. Agrimi, C. Curia, D. French, R. Mariani-
Costantini, and U. Agrimi, “Healing rituals and sacred ser-
pents,” Lancet, vol. 340, no. 8813, pp. 223-225, 1992.

[17] M. O. Adeola, “Importance of wild animals and their parts in
the culture, religious festivals, and traditional medicine, of
Nigeria,” Environmental Conservation, vol. 19, no. 2,
pp. 125-134, 1992.

[18] N. Bagde and S. Jain, “Traditional and ethnozoological
practices by tribes and rurals of Chhindwara district of
Madhya Pradesh, India,” World Journal of Pharmaceutical
and Medical Research, vol. 3, pp. 263-268, 2017.

[5



International Journal of Ecology

[19] E. M. Costa-Neto, “Animal-based medicines: biological
prospection and the sustainable use of zootherapeutic re-
sources,” Anais da Academia Brasileira de Ciencias, vol. 77,
no. 1, pp. 33-43, 2005.

[20] E. Lulekal, E. Kelbessa, T. Bekele, and H. Yineger, “An eth-
nobotanical study of medicinal plants in Mana Angetu Dis-
trict, southeastern Ethiopia,” Journal of Ethnobiology and
Ethnomedicine, vol. 4, no. 1, p. 10, 2008.

[21] Z. Birhanu, “Traditional use of medicinal plants by the ethnic
groups of Gondar Zuria District, North-Western Ethiopia,”
Journal of Natural Remedies, vol. 13, pp. 46-53, 2013.

[22] R. R. N. Alves and I. L. Rosa, “Why study the use of animal
products in traditional medicines?” Journal of Ethnobiology
and Ethnomedicine, vol. 1, p. 5, 2005.

[23] T. Haileselasie, “Traditional zootherapeutic studies in degu’a
tembien, northern Ethiopia,” Current Research Journal of
Biological Sciences, vol. 4, pp. 563-569, 2012.

[24] F. A. Kendie, S. A. Mekuriaw, and M. A. Dagnew, “Ethno-
zoological study of traditional medicinal appreciation of
animals and their products among the indigenous people of
Metema Woreda, North-Western Ethiopia,” Journal of Eth-
nobiology and Ethnomedicine, vol. 14, no. 1, p. 37, 2018.

[25] M. N. Alexiades, “Collecting ethnobotanical data,” in Selected
Guideline for Ethnobotanical Research a Field ManualBronex,
New York, NY, USA, 1996.

[26] H. P. Huntington, “Using traditional ecological knowledge in
science: methods and applications,” Ecological Applications,
vol. 10, no. 5, pp. 1270-1274, 2000.

[27] H. Kim and M. J. Song, “Analysis and recordings of orally
transmitted knowledge about medicinal plants in the southern
mountainous region of Korea,” Journal of Ethno-
pharmacology, vol. 134, no. 3, pp. 676-696, 2011.

[28] J. V. D. S. Teixeira, J. S. D. Santos, D. H. A. Guanaes,
W.D.D. Rocha, and A. Schiavetti, “Uses of wild vertebrates in
traditional medicine by farmers in the region surrounding the
Serra do Conduru State Park (Bahia, Brazil),” Biota Neo-
tropica, vol. 20, no. 1, Article ID €20190793, 2020.

[29] J. Morvin Yabesh, S. Prabhu, and S. Vijayakumar, “An eth-
nobotanical study of medicinal plants used by traditional
healers in Silent Valley of Kerala, India,” Journal of Ethno-
pharmacology, vol. 154, no. 3, pp. 774-789, 2014.

[30] J. Friedmen, Z. Yaniv, A. Dafni, and D. Palewitch, “A pre-
liminary classification of the healing potential of medicinal
plants, based on a rational analysis of an ethno-
pharmocological field survey among Bedouins in the Negev
desert,” Israel Journal of Ethnopharmacology, vol. 16,
pp. 275-287, 1986.

[31] A. K. Verma, S. B. Prasad, T. Rongpi, and J. Arjun, “Tradi-
tional healing with animals (zootherapy) by the major ethnic
group of Karbi Anglong district of Assam,” Indian Interna-
tional Journal of Pharm Pharmacutical Science, vol. 6, pp. 1-8,
2014.

[32] R.R.N. Alves and H. N. Alves, “The faunal drugstore: animal-
based remedies used in traditional medicines in Latin
America,” Journal of Ethnobiology and Ethnomedicine, vol. 7,
p. 9, 2011.

[33] R. R. da Nobrega Alves, W. L. da Silva Vieira, and
G. G. Santana, “Reptiles used in traditional folk medicine:
conservation implications,” Biodiversity ¢ Conservation,
vol. 17, no. 8, pp. 2037-2049, 2008.

[34] D. Jaroli, M. M. Mahawar, and N. Vyas, “An ethnozoological
study in the adjoining areas of Mount Abu wildlife sanctuary,
India,” Journal of Ethnobiology and Ethnomedicine, vol. 6,
no. 1, p. 6, 2010.



