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Abstract. Mandal SK, Rahaman CH. 2022. Perception and application of zootherapy for the management of cattle diseases occurred in
the northern laterite region of West Bengal, India. Asian J Ethnobiol 5: 12-19. The present study aims to invent the glory of traditional
knowledge about zootherapy for livestock diseases in the northern laterite region of West Bengal, India. Semi-structured and open
interviews were taken for data collection. Data were analyzed with statistical indices like use mention factor (UM) and use value index
(UV). A total of 21 zoological specimens have been recorded. Mammals are the most common species (8) used in this region for
livestock health care. In 57% of cases, endo & exoskeletal structures like bone, feather, horn, scale, shell, beak, teeth, etc., are used as
ethnoveterinary medicine. Four species have been identified as the most frequently used species in the region Coracias
benghalensis (Linnaeus, 1758) (UM=16; UV=0.12), Herpestes javanicus palustris (Ghose, 1965) (UM=12; UV=0.09), Varanus
bengalensis (Daudin, 1802) (UM=11; UV=0.08) and Lamellidens marginalis (Lamarck, 1819) (UM=11; UV=0.08). Among the recorded
species, more than 50% are enlisted in the IUCN Red List. The present study provides baseline information regarding the depth of
ethnozoological knowledge and its current status in the studied area. It will further help frame conservation strategies for the medicinally

important and threatened animal species.
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INTRODUCTION

The uses of animals as alternative therapeutic agents are
ancient practices and have been considered an important
constituent of traditional medicine (Alves and Souto 2015).
In searching for alternative therapeutic resources, studies
on ethnozoology contribute a lot worldwide. It also helps in
decision-making  regarding the exploitation and
management of the local fauna. Numbers of wild and
domesticated animals, their different body parts, and
byproducts have been used as effective ingredients in
another system of traditional medicine and Ethnomedicine
(Still 2003; Mahawar and Jaroli 2008; Khan 2012).
Indigenous tribes reside in different parts of the world with
enormous knowledge about edible and medicinal animals
(Alves et al. 2007; Lohani 2011; Martinez 2013; Belay
2015; Hussain and Tynsong 2020). For the treatment of
veterinary diseases, the use of zootherapy has been chiefly
recorded from Brazil (South America) and a few from
Nigeria (Africa), Spain, and Italy (Europe) (Antoine-
Moussiaux et al. 2007; Barboza et al. 2007; Confessor et al.
2009; Souto et al. 2011a; Souto et al. 2012; Piluzza et al.
2015; Gonzalez et al. 2016).

Ethnozoological studies in India were first initiated in
1982 with the formation of AICRPE (All India Coordinated
Research Project on Ethnobiology). Later on, many
ethnobiologist showed interest in documenting the
zootherapeutic knowledge of different ethnic groups in
India (Jaroli et al. 2010; Chakravorty et al. 2011;
Chellappandian et al. 2014; Chaudhury et al. 2016;
Pongener et al. 2019).

Most of the ethnoveterinary survey in India focuses on
the documentation of medicinal plants, and zootherapy
remains neglected except in a few where animal-derived
ethnomedicines are also documented along with the plant
remedies (Galav et al. 2013; Mandal and Rahaman 2014).

As per our knowledge, from India, no such publication
has been made exclusively on zootherapy for livestock
diseases. In this context, the present study has been
designed to invent the glory of traditional knowledge about
zootherapy for livestock diseases practiced in India.

MATERIALS AND METHODS

Data collection

Regular field surveys were conducted from 2014-2018
in 21 blocks of the Birbhum and Burdwan districts which
mainly constitute the northern laterite region of West
Bengal, one of the culturally enriched states in eastern
India (Figure 1).

A total of 132 informants were interviewed for data
collection after visiting the remote and tribal-dominated
villages. Before collecting the data, Prior Informed Consent
(PIC) was taken verbally from each informant as the PIC
safeguards the knowledge providers' Intellectual Property
Rights (IPR). Then, interviews of the informants were
performed with the help of semi-structured and open-ended
guestionnaires (Martin  1995; Thomas et al. 2007).
Information on the animals' local and/or tribal names, their
parts used, mode of remedy preparation, administration,
etc., was recorded in detail.
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Figure 1. The study area covers 21 blocks of the northern laterite zone (West Bengal, India)

Identification of the zoological specimen

Collected zoological specimens were identified with the
help of standard literature and specialists through examination
of voucher specimens and photographs of the animal
species or their parts taken during interviews (Tikader
1983; Ali 1996; Prater 1996). Whenever necessary, these
procedures were supplemented by checking vernacular
names provided by the healers against the scientific names.

Data analysis
Qualitative analysis

Recorded information on the local/ tribal name of the
animals, updated scientific name and family, their parts
used, mode of preparation of the remedies, and
administration were tabulated scientifically.

Quantitative analysis

Two suitable statistical indices were employed to
quantify the recorded zootherapeutic knowledge regarding
their value, reliability, and importance to the ethnic
communities in the study area.

Use value (UV). This index is a popular quantitative
tool that helps measure a species' usefulness. The formula
is -UV= XZU/n, where U is the number of use-reports cited
by each informant for a given species and n refers to the
total number of informants. Use values are high when there
are many useful reports for a species, implying that the
animal is important. Conversely, the value approaches zero
when there are few reports of uses of a particular species
(Phillips et al. 1994).

The use mentions factor (UM). The UM is defined as
the number of mentions for one species given by all
informants for a specific health condition (Andrade-Cetto
and Heinrich 2011).

RESULTS AND DISCUSSION

In the present investigation, 21 zoological specimens
have been recorded as ethnoveterinary medicine in West
Bengal, India's northern part of the laterite zone. That is the
first report from West Bengal in India exclusively on
zootherapy employed for livestock disease management.
All the recorded species are listed alphabetically, providing
their scientific name, common English name, local/tribal
name, parts used, disease treated, and status in the
International Union for Conservation of Nature (IUCN)
Red List (Table 1).

In 21 cases, local people of the study area use recorded
species singly or in combination with medicinal herbs as
therapeutic agents (Table 2). So, using animal species
along with medicinal plants is a good example of combined
therapy for livestock diseases (Bullitta et al. 2018). Such
knowledge in the studied area highlights the richness of
knowledge diversity regarding using local flora and fauna,
which may substitute one ingredient with another when
certain medicinal resources are unavailable.

Most of the 21 recorded animal species belong to the
vertebrate group (17 species). Only four species are of the
invertebrate group (Figure 2). Mammals are the most
common species (8) used in this region for livestock health
care. In some other ethnozoological explorations in India, it
has been found that mammals are the most commonly used
species (Kakati et al. 2006; Mahawar and Jaroli 2008).

In most cases, it has been found that remedies are
applied topically (9 times) in the form of poultice, massage
oil, etc. In 5 cases, an oral application has been recorded.
Moreover, quite a large number of animals (7 cases) are
attached to magico-religious beliefs.
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Generally, to prepare animal-based medicine, animal
use as a whole, its parts, metabolic byproducts, and
sometimes ingredients like building materials of nests, the
soil of burrowing animals' holes, etc., are very common
(Costa-Neto 2005). Here it has been found that in 57% of

cases, endo- & exoskeletal structures like bone, feather,
horn, scale, shell, beak, teeth, etc., are used as
ethnoveterinary medicine followed by body fat (19%),
fecal matter (5%), honey (5%), naval chord (5%) and
whole-body (5%) (Figures 3 and 4).

Table 1. Ethnomedicinally import animal species recorded from the laterite region of West Bengal, India (n=21)

Common English name, Scientific name of the recorded p Disease/illness UM & IUCN
- - arts used
(local name) animal species treated (UV) status
Indian hive bee (Mou-machhi, Dumur) Apis cerana indica (Fabricius, 1798) Honey Foot and mouth 4(0.03) -
disease (FMD)
Spotted deer (Harin, Jil) Axis axis (Erxleben, 1777) Horn/ Antlers Headache 5(.04) LC
Cow (Garu, Dangra) Bos Taurus indicus (Linnaeus, 1758) Fecal matter ~ Body sore due to poisoning 2 (0.02) -
Crab (Behula Kankra, Dhiri Katkom) Cancer pagurus (Linnaeus, 1758) Front appendage Sore between hooves 3 (0.02) -
Dog (Kukur, Sita) Canis familiaris (Linnaeus, 1758) Skull Retention of milk due 4 (0.03) LC
to evil effect
Goat (Chhagol, Merom) Capra hircus (Linnaeus, 1758) Fecal matter  Rheumatic pain 3(0.02) -
Clown knife fish (Chital haku) Chitala chitala (Hamilton, 1822) Scale Loosened teeth 2(0.02) NT
Blue jay (Nilkantha) Coracias benghalensis (Linnaeus, 1758) Feather Diarrhoea 16 (0.12) LC
Short-nosed fruit bat (Chamchiki, Cynopterus sphinx (Vahl, 1797) Skull & wing IlIness due to evil 7(0.05) LC
Bhaulo) bone effect
Russell's viper (Chandrabora, Bing)  Daboia russelii (Shaw and Nodder, 1797) Body fat Stiffness of shoulder 9 (0.07) -
Indian green frog (Jar-Baang, Badhe) Euphlyctis hexadactylus (Lesson, 1834) Body fat Stiffness of vein 9(0.07) LC
Vulture (Shakun, Gidi) Gyps bengalensis (Gmelin, 1788) Bone Fever 6(0.05) CR
White-breasted kingfisher (Machh-  Halcyon smyrnensis (Linnaeus, 1758)  Skull & beak Breathing trouble 5(.04) LC
ranga, Kikir)
Bengal mongoose (Beji, Chemench)  Herpestes javanicus palustris Naval chord  Spleen enlargement 12 (0.09) LC
(Ghose, 1965)
Freshwater mussel (Jhinuk) Lamellidens marginalis (Lamarck, 1819) Shell Fresh wound 11 (0.08) LC
Turtle (Kachhop, Kachhim, Hara) Lissemys punctata punctata (Bonnaterre, Shell To combat evil spirit 4 (0.03) -
1789)
Bear (Bhaluk, Bana) Melursus ursinus (Shaw, 1791) Teeth Fever 4(0.03) VU
Indian earth-worm (Kencho, Lendet) Metaphire posthuma (Vaillant, 1868)  Whole body  Fever 5(0.04) -
Long-whiskered catfish (Aar machh) Sperata aor (Hamilton, 1822) Parietal bone Body ache 2(0.02) LC
Pig (Shukar, Shukri) Sus scrofa domesticus (Erxleben, 1777) Body fat Stiffness of shoulder 9 (0.07) -
Bengal monitor (Gosap, Sonagoda)  Varanus bengalensis (Daudin, 1802) Body fat Rheumatic pain 11(0.08) LC

Note: UM & (UV): Use Mention & (Use Value), LC: Least Concern, NT: Near Threatened, VU: Vulnerable, CR: Critically Endangered
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Figure 4. The zoological specimen used in/as ethnoveterinary medicine: A. Hunted Blue jay (Coracias bengalensis), B. Skull & beak of
Kingfisher (Halcyon smyrnensis), C. Bone of vulture (Gyps bengalensis), D. Skull & wing bone of Fruit bat (Cynopterus sphinx), E.
Antler of Spotted deer (Axis axis), F. Indian green frog (Euphlyctis hexadactylus), G. Nail of Fruit bat, H. Parietal bone of Long-
whiskered catfish (Sperata aor), I. Naval chord of Bengal mongoose (Herpestes javanicus palustris), J. Teeth of Bear (Melursus
ursinus), K. Front appendage of Crab (Cancer pagurus), L. Body fat of Bengal monitor (Varanus bengalensis), M. Body fat of Pig (Sus
scrofa domesticus), N. Body fat of Russell's viper (Daboia russelii), O. Honey
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Moreover, using the body fat of 4 animals like
Euphlyctis hexadactylus (Lesson, 1834), Daboia russelii
(Shaw and Nodder, 1797), Sus scrofa domesticus (Erxleben,
1777) and Varanus bengalensis (Daudin, 1802) were
recorded from the study area. Those methods are
administered to treat skeleton-muscular disorders such as
stiffness of the shoulder, lameness of hind leg, rheumatoid
arthritis, and body ache. Here, the fat of the same
therapeutic value is derived from four animals, indicating
its alternative sources. Thus, therapeutic practices
associated with it would not be hampered when any of
those four animals are unavailable. Using animal fat for
various therapeutic purposes is a very common practice in
ethnic communities worldwide (Souto et al. 2011b). The
therapeutic use of animal fat for skeleton-muscular
disorders has been scientifically proven through several
studies for its anti-inflammatory potentiality (Yoganathan
et al. 2003; Falodun et al. 2008; Ferreira et al. 2010;
Buthelezi et al. 2012; Ferreira et al. 2014). In a recent
study, Green-anaconda fat (Eunectes murinus Linnaeus,
1758) showed significant anti-inflammatory efficacy
(Abréo et al. 2021). So, folk use of body fat of four animal
species recorded here for the skeleton-muscular problems
is very much justified as most of the disorders related to the
skeleton-muscular system of veterinary animals are the
pathophysiological manifestations of different
inflammatory conditions. Animal fats sourced from the
four species need further research for their chemical and
biological activity studies.

Foot and mouth disease (FMD) is a contagious viral
disease that seriously affects livestock health throughout
the country. Here for the treatment of FMD, at least ten
years old honey is given along with a medicinal
herb Andrographis paniculata (Burm.fil.) Nees. The earlier
investigations show that both components have antiviral
potential (Pongtuluran and Rofaani 2015; Shahzad and
Cohrs 2012). In addition, the traditional use of honey in
medicine provides extra benefits as it acts as 'Yogavahi' or
helps absorb active molecules in the body system (Singh et
al. 2016).

Multiple uses of antlers of deer have already proved
their effectiveness. Here in this study, the use of deer
antlers in the severe headache of bullock supports the
earlier report of using it in case of the dizzy head
(Kawtikwar et al. 2010).

There is a long tradition of using the fecal matter of
domesticated animals to treat arthritis, which supports the
use of cow and black goat fecal matter in treating
rheumatoid arthritis or paralyzed leg in the studied area
(Hatfield 2004).

Here scale ash of Chital fish is used to treat loosened
teeth. The pharmacological relevance of using the fish
scale in tissue formation has already been understood after
observing the efficacy of gelatin extracted from the fish
scale, which enhanced cell adhesion, cell growth, and
wound healing (Huang et al. 2018).

For treating cattle fever use of earthworms is a fact now
a day. The earthworm is popular in treating fever
throughout the world (Cooper et al. 2012; Grdisa 2013).
That is because earthworms' antipyretic and anti-

inflammatory activity has been scientifically established
(Balamurugan et al. 2009). Furthermore, powdered mollusk
shells' wound-healing properties have recently been
examined (Andrade et al. 2015). So the use of shell ash for
treating the wound is very much acceptable.

Some new findings

Uses of two animal species like E. hexadactylus and
Sperata aor (Hamilton, 1822) in ethnoveterinary medicine are
exclusively new reports from India as they were not recorded
in the earlier literature published so far (Gupta et al. 2003;
Kakati et al. 2006; Mahawar and Jaroli 2008; Galav et al.
2013; Pushpangadan et al. 2014).

Colorful feathers of Coracias bengalensis (Linnaeus,
1758) were reported earlier for its ornamental uses (Altaf et al.
2017) and body fat as medicine (Pushpangadan et al. 2014).
Still, there is no report on its medicinal efficacy against the
loose motion of cattle. So this is a new report regarding the use
of feathers of C. bengalensis in loose motion, which should be
pharmacologically validated in the future.

Feathers of kingfisher have been globally used for
ornamental purposes (Altaf et al. 2017), but there is no report
on its beak and skull bone for breathing trouble of large
ruminants.

Magico-religious belief

Indigenous people of the study area strongly believe in
the magical power of certain animal species employed for
healing certain diseases of their domesticated animals,
which are supposed to be caused by the bad effects of some
evil spirits. Different parts of the animals are first made
sacred by holy chanting and then activate their magical
healing power through certain religious rituals. Traditional
people, in many cases, believe in the existence of
supernatural power and evil spirit. Attachment of 7 out of
21 species (Table 3) with magico-religious cures reflects
their strong belief in the magical healing power of the
animal parts as found in many other traditional societies
worldwide (Moazami 2005; Alves et al. 2012).

Quantitative ethnozoology

To estimate the relative importance of the recorded
animal species, the data related to zootherapy are analyzed
with the help of statistical indices like use mention factor
(UM) and use value index (UV) and provided their value in
Table 1.

The value of UM varies from 2 to 16, and UV values
range from 0.02 to 0.12. The highest UM value assigned to
C. bengalensis (UM=16), followed by Herpestes javanicus
palustris (Ghose, 1965) (UM=12), Lamellidens marginalis
(Lamarck, 1819) (UM=11) and V. bengalensis (UM=11)
which indicate their wide acceptance regarding disease
curing ability. Animals mentioned maximum numbers of
times (UM) obtained greater UV values, reflecting their
linear correlation. For example, the informants have
mentioned the feathers of C. bengalensisa maximum
number of times (UM- 16) for the treatment of cattle
diarrhea and thus produce the highest UV score of 0.12
among all the documented taxa. Similarly, for treating body
aches, the parietal bone of S. aor has been mentioned only



two times (UM=2), and a very minimum UV value has
been calculated for that species (UV=0.02). So, all four
ethnoveterinary medicinally important animals with higher
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UV and UM values can be considered promising sources of
bioprospection, and an attempt should be prioritized for
their conservation.

Table 2. Zootherapeutic remedies used for various ill-health conditions of cattle in the northern laterite region of West Bengal, India

Disease/ illness treated

Mode of remedy preparation and its applications

Foot and mouth disease

(FMD)
Severe headache of a
bullock

Rheumatoid arthritis
[Paralyzed leg

Rheumatic pain

Loosened teeth

Diarrhoea

Stiffness of shoulder

Lameness in the hind

leg
Breathing trouble

Spleen enlargement

Fresh wound
Fever

Dried aerial part of Andrographis paniculata is made into a paste with honey (produced by Apis cerana
indica) and given orally once a day for seven days.

Mature root of Datura stramonium is made into a paste along with the roots of Chrysopogon zizanioides and
Cyperus rotundus (2:1:1); a small amount of horn dust of spotted deer (Axis axis) is added to this preparation
and applied as a poultice on the head twice a day for 2-3 days.

e 14-15 pieces of mature leaves of Calotropis gigantea are made into a paste and mixed with 5 gm powder of
Ammonium chloride ("Nishadal"), fecal matter (500 gm) of a heifer (Bos Taurus indicus), and the required
amount of soil from the mouth of crab-hole. All the ingredients are taken into an earthen pot, heated for a
few minutes, and applied to the paralyzed leg twice a day until the cure.

o Lukewarm body fat of Bengal monitor (Varanus bengalensis) is applied to the affected body parts as a
massage

The whole plant of Cleome gynandra is made into a paste with common salt and fecal matter of black goat
(Capra hircus) in a 4:1:2 ratio; applied topically to the affected area once a day for 9-10 days

Freshly collected rhizome of Curcuma longa is made into a paste and mixed with scale-ash of the "Chital
machh" (Chitala chitala) and rock salt in a 2:2:1 ratio. The mixture is stirred well in mustard oil and applied
at the base of the loosened teeth, wrapped with a piece of cotton, and then a red hot lon rod is put on it for a
few seconds. This practice is done once a day for three successive days
A mixture is prepared from the small amount of feather of the "Nilkantha" bird (Coracias bengalensis), 4-5
pieces of Abrus precatorius seeds, and 100 gm of bamboo leaves; given orally once a day for three days.
o Body fat of Russell's viper (Daboia russelii) is slightly heated and applied to the affected area twice a day
till the cure.
o Body fat of the pig (Sus scrofa domesticus) is melted by slight heating and applied on the shoulder twice a
day for at least 5-7 days.

Body fat of an Indian green frog (Euphlyctis hexadactylus) is used as an effective massage.

A very small amount of paste is prepared by rubbing the beak and skull bone of a kingfisher (Halcyon
smyrnensis) against a rough stone surface and given orally once on Tuesday and Saturday mornings for three
consecutive weeks.

A hot extract is prepared from 5 gm dust of Bengal mongoose spleen (Herpestes javanicus palustris) and
given orally in the early morning, once a day, for 15 days.

Shell ash powder of freshwater mussel (Lamellidens marginalis) is applied on the fresh cut to stop bleeding.

One piece of earthworm (Metaphire posthuma) is made into a paste, fed, and wrapped with bamboo leaves
once a day for 3-5 days.

Table 3. Magico-religious myths attached to the healing of livestock diseases in the northern laterite region of West Bengal, India

Disease/ illness cured

Magico-religious practices/myths

Sore between the hooves

Poor lactation due to evil effect
Weakness due to evil effect
Fever due to evil effect
Drowsiness due to evil effect

Fever due to evil effect
Body aches due to evil effect

Sometimes, a piece of the front appendage of a crab (Cancer pagurus) is tied to the neck of the
affected animal to protect it from evil spirits.

If more than one animal shows the same symptom, a dog's skull (Canis familiaris) is hung from the
southeastern roof corner of a cowshed.

A talisman is prepared with the dust of the skull and wing bone of a short-nosed fruit bat (Cynopterus
sphinx) and tied around the neck of an affected cow with a piece of black thread to combat the evil
spirit.

Black magic is performed with the bone of a vulture (Gyps bengalensis) to relieve the situation.

A dried shell of a freshwater turtle (Lissemys punctata punctata) is hung just above the front door of a
cowshed.

One tooth of a Bear (Melursus ursinus) is used to protect against the evil spirit.

Black magic is performed with the parietal bone of Long-whiskered catfish (Sperata aor) to eliminate
the evil effect.
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Conservation facets of threatened species

Among the recorded 21 species, more than 50% of
species are already enlisted in the IUCN Red List of
Threatened species (IUCN Red List 2021). Furthermore, it
has been found that species like Gyps bengalensis (Gmelin,
1788) as 'Critically Endangered,” Melursus ursinus (Shaw,
1791) as 'Vulnerable' Chitala chitala (Hamilton, 1822) has
been recorded as 'Near Threatened," and eight other species
as 'Least Concern.' In the global scenario, species
categorized under the 'Least Concern' are not the focus of
species conservation. In the studied area, the status of V.
bengalensis, S. aor, H. javanicus palustris, E.
hexadactylus, and C. bengalensis is gradually declining due
to habitat destruction and other anthropogenic pressure.

An interesting observation has been made that there is a
tendency to frequently use the 'locally rare' and 'Least
Concern' recorded species like C. bengalensis (UM=16)
and H. javanicus palustris (UM=12). This utilization
pattern may indicate the anthropogenic Allee effect, which
predicts the increasing tendency to exploit the gradually
becoming rarer species. That can force a species to
annihilate (Holden and McDonald-Madden 2017).

The local people have many superstitions and folklore
associated with the local fauna. Sometimes it might help
protect the local fauna from overexploitation or might
cause harm to animal life due to their inadequate
knowledge (Alves et al. 2012). So it is high time to make
people aware of the rare and threatened animal species and
their value as a component of biodiversity. Furthermore, to
protect them, local inhabitants should be encouraged to use
the available substitutes instead of rare and endangered
species (Luo et al. 2011). Funds from Government and
Non-Government organizations should be raised to
investigate the local faunal resources thoroughly, evaluate
their economic value, estimate their current status, and
identify the needed threats. An arrangement should be
provided for captive breeding and reintroduction of the
endangered species. Concurrently, the socio-ecological
conditions must be reinforced through sustainable
utilization and conservation of the local biodiversity.

In conclusion, using 21 zoological specimens in
ethnoveterinary medicine preparation highlights local zoo
resources’ exploitation as therapeutic agents, a wide
knowledge base in zoo therapy in the surveyed area. All
those 21 animal species used as medicine were found first
time recorded from the state of West Bengal for
ethnoveterinary medicinal purposes. This finding also
indicates exploring more new recipes of zoo therapy
practiced in the northern portion of the state laterite region
and West Bengal as a whole. Some of the recorded species'
medicinal effects have already been pharmacologically
validated. There is a scope for further investigation to
confirm the newer uses reported and the statistically
justified information provided here. In addition, this study
offers new mitigation and conservation strategies for
restoring and preserving wildlife in the lateritic belt of
West Bengal.
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