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Introduction exposes them to numerous health-related risks in their 
day to day activities. A wide variety of health risks are Zoos and National Parks have long been 
usually encountered by wild life veterinarians viz., considered as a hub for the conservation of wild 
animal bites, back injuries, infections, adverse animals as well as centres for public recreation and 
exposure to anaesthetic gases, needle stick injuries and education [1]. From the professional point of view they 
even mortalities in certain cases [6, 7]. The exposure to are the potential sites of research for wildlife 
zoonotic diseases is one of the most important of such veterinarians, conservationists, wildlife biologists and 
health risks for wildlife veterinarians by virtue of their epidemiologists. In India there are 102 national parks, 
occupation which demands a close association with 515 wildlife sanctuaries, 47 conservation reserves and 
wild animals. World Health Organization has defined 4 community reserves for the purpose of wildlife 
zoonoses as 'those diseases and infections which are conservation [2]. In addition there are 198 zoos 
naturally transmitted between vertebrate animals and (including circuses) housing several species of wild 
man [8]. There are about 1415 infectious agents mammals, birds, amphibians and reptiles [2,3]. 
causing diseases in humans, out of which 868 (61%) According to Recognition of Zoo (Amendment) Rules, 
are known to be zoonotic in nature [9]. It is also 2001 it is mandatory to appoint a veterinarian for the 
important to note that more than 70% of the emerging recognition of a zoo under the Wildlife Protection Act, 
zoonotic diseases have wild animals as reservoir hosts 1972 [4]. The contribution of wildlife veterinarians in 

zoo management is invaluable since they apply their [10]. Recently, there was an outbreak of Kyasanur 
professional knowledge, skill and attributes for the Forest Disease (KFD) or monkey fever in macaques 
betterment of habitat, nutrition, health and breeding of and langurs in bandipur tiger reserve, Karnataka and 
the captive wild animals [5]. five personnel of the anti-poaching camp of the reserve 

Although the profession of wildlife veterinarians fell ill with KFD. The disease was confirmed based on 
is exciting, it is also invariably challenging since it the analysis of blood samples collected from the animals 

by the National Institute of Virology, Pune [11].

Wild animal infectious diseases as zoonoses

Wild animals act as reservoirs for several zoonotic 
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Abstract

Zoos and biological parks are considered as a hub for public recreation and education. This is highlighted by the fact that 
visitors to the zoos are increasing year by year and they generate sizeable revenue. Veterinary professionals play a pivotal role 
in health management of wild animals in zoos and biological parks. Since veterinarians work in close contact with wild 
animals, there is a potential risk of transmission of zoonotic diseases from wild animals to humans and vice versa. There are 
approximately 1415 infectious agents causing diseases in humans, out of which 868 (61%) are known to be zoonotic in nature. 
It is also important to note that more than 70% of the emerging zoonotic diseases have wild animals as reservoir hosts. The 
major zoonotic diseases that are transmitted from wild animals to humans include rabies, anthrax, leptospirosis, Q-fever, 
psittacosis, hendra virus, nipah virus, herpes B encephalitis, toxoplasmosis, etc. Hence, it is imperative for veterinarians and 
zoo staff to be fully aware of the knowledge pertaining to the source, transmission, pathogenicity, treatment and control of 
zoonotic diseases.  In this manuscript, we provide key information regarding zoonotic diseases and also recommend 
important measures for their control and prevention.  The information provided here will be highly beneficial for personnel 
who work in close association with wild animals.  
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diseases which could be bacterial, rickettsial, chlamydial, and diversity [17].
mycotic, viral and parasitic in their etiology (Table-1) In India, zoonotic diseases viz, leptospirosis, 
[12]. It has been documented that more than 60% of the rabies, Japanese encephalitis, anthrax, brucellosis, bovine 
emerging human infectious diseases are zoonotic in tuberculosis, cysticercosis, rickettsial infections and 
nature of which more than 70% have wild animals as salmonellosis have been identified as 'priority 
the reservoir hosts [13]. Table-2 summarizes an zoonoses' which are to be targeted for their prevention 
exhaustive but not the complete list of zoonotic and control [18]. The notable feature among these 
diseases transmitted from different categories of wild prioritized zoonotic diseases is that majority of them 
animals to humans. Since ancient times, zoonotic have either wild animals or wild birds as reservoirs. 
diseases like plague, rabies and tuberculosis have The zoonotic diseases such as anthrax, tuberculosis, 
devastated the mankind and interestingly all of them rabies and several other diseases have been reported to 
have wild animals as their reservoirs [14]. occur in wild animals maintained in Indian zoos [19]. 

The symptoms of zoonotic diseases in humans 
Modes of disease transmission

may range from a self-limiting diseases which lasts for 
Each disease/causative agent has its own mode of few days to long-term illnesses which may disable the 

transmission to reach and establish itself in a person for several days even after the disease has been 
susceptible host (Table-3). Some diseases are unique in cured. For example, gastroenteritis caused by Salmonella 
having only a single route of transmission (e.g. spp., Cryptosporidium spp. and Giardia spp. are 
Trichinellosis is spread by consumption of infected usually self-limiting [15]. Whereas, diseases like 
meat) and some of the other diseases may have multiple toxoplasmosis and Japanese encephalitis may end up 
routes of transmission (e.g. Tularaemia is spread by causing abortions and fatal encephalitis, respectively. 
direct contact, contaminated food, water, aerosol and On the other hand, emerging viral diseases like Ebola 
tick bites) [20]. The diseases which are transmitted and Marburg cause a high degree of mortality in the 
from animals to humans are scientifically termed as affected individuals [16]. 
anthropozoonotic diseases, the best examples being Although zoonotic diseases have been viewed as 
anthrax, rabies and psittacosis. On the other hand, those serious threat to public health, they are also a major 
diseases which are transmitted from humans to animals concern with respect to endangered species of wild 
are termed as zooanthroponotic diseases. Human type animals which are on the verge of their extinction. 
tuberculosis, measles, herpes simplex virus 1, giardiasis Certain zoonotic diseases are fatal to their natural hosts 
and entamoeba are the common zooanthroponotic and cause heavy mortality in the affected animals. For 
diseases [21]. Under wild life settings such as zoos, example, KFD and Ebola virus cause heavy mortality 
both anthropozoonotic and zooanthroponotic in monkeys and chimpanzees, respectively. Hence, 
transmission can efficiently occur which is clearly zoonotic diseases pose a significant threat to the health 
evident from various studies [22]. Although, anthro-of wild animals and also disturb the ecological balance 
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Table - 1. Major zoonotic diseases with relevance to wild animals [Source: 12,19,25]

Agent Zoonotic Disease

Bacterial, Rickettsial and Anthrax, Brucellosis, Campylobacteriosis, Colibacillosis, Ehrlichiosis, Leptospirosis, Lyme disease, 
Chlamydial diseases Melioidosis, Pasteurellosis, Plague, Salmonellosis, Tetanus, Tuberculosis, Q fever, Tularemia, Typhus, 

Psittacosis, Murine typhus, Relapsing fever, Rocky mountain spotted fever, etc.
Fungal diseases Aspergillosis, Coccidioidomycosis, Cryptococcosis, Dermatophytosis, Histoplasmosis, etc.
Viral diseases Cercopithecine herpes virus 1 (B Virus Disease of Macaques), Colorado tick fever, Contagious ecthyma (Orf), 

Buffalo pox, Crimean-Congo haemorrhagic fever, Equine encephalomyelitis, Foot-and-mouth disease, 
Hantavirus pulmonary syndrome, Hendra virus infection, Hepatitis E, Influenza type A, Japanese encephalitis, 
Kyasanur forest disease, Louping ill, Lymphocytic choriomeningitis, Murray Valley encephalitis, Newcastle 
disease, Nipah virus infection, Rabies, Rift Valley fever, Russian spring-summer encephalitis, St. Louis 
encephalitis, Tanapox, Viral Haemorrhagic Fevers, West Nile fever, Yabapox, Yellow fever, etc.

Parasitic diseases Babesiosis, Balantidiasis, Chagas disease, Coenuriasis, Cryptosporidiosis, Cutaneous larva migrans, 
Dirofilariasis, Giardiasis, Echinococcosis, Leishmaniasis, Malaria of nonhuman primates, Malayan filariasis, 
Taeniasis, Toxoplasmosis, Trichinellosis, Trypanosomiasis, Visceral larva migrans, etc.

Table-2. Zoonotic diseases transmitted from different categories of wild animals [Source: 19,25]

Species Disease transmitted

Mammals Anthrax, brucellosis, cat scratch disease, dermatophytosis, Glanders, Plague, Leptospirosis, Tuberculosis, Q 
fever, Rabies, Trichinellosis, Toxoplasmosis, Tularemia, Cryptosporidiosis, Listeriosis, Cysticercosis, Ebola virus, 
Marburg Virus, Echinococcosis, Viral encephalomyelitis, Escherichia coli, Slmonellosis, Lyme disease, Rat Bite 
Fever, Leishmaniasis, Rift valley fever, Rocky mountain spotted fever, etc.

Avians Psittacosis, Avian tuberculosis, Campylobacteriosis, Erysipelothrix, Newcastle Disease, Salmonellosis, Avian 
influenza, Cryptococcosis, Histoplasmosis, Q fever, etc.

Reptiles and Amphibians Campylobacter, Cryptosporidia, Salmonellosis, Q fever, Zygomycosis, Pentastomiasis, Spirometra 
(Sparganosis), Diphylobothrium, Mesocestoidiasis, etc.

Aquatic creatures Aeromonas infection, Vibrio parahemolyticus, Salmonellosis, Mycobacteriosis, Erysipelothrix, 
Clostridium botulinum, Listeriosis, Clonorchis sinensis, Opisthorchis viverrini, Metagonimus yokogawai, 
Heterophyes heterophyes, Echinostoma hortense, Diphyllobothrium latum,  Anisakiasis, Entero-viruses, 
astroviruses, calciviruses , Norwalk virus, etc.
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pozoonotic diseases have been studied extensively, in the survey is definitely a matter of concern and is an 
relatively little work has been done with respect to alarming situation because wildlife veterinarians are at 
zooanthroponotic diseases in zoo settings [21, 23]. a high risk of acquiring rabies [28, 29].

The knowledge pertaining to disease transmi- Unscientific methods of disposal of wild animal 
ssion is important, because the manifestation of disease carcasses, organs, feces, urine and unused food serves 
symptoms differs depending on the route of as sources of pathogens and enhances vector breeding 
transmission and the knowledge gained regarding which then favours the disease transmission [30]. 
these aspects is also helpful for introducing effective Entering into the core areas of the national parks and 
prevention and control strategies by breaking the forests for the purpose of wild animal census, wildlife 
transmission cycle. The common modes of disease rehabilitation, epidemiological investigation and 
transmission include a direct mode (direct skin contact, geographical survey may expose wild life veterinarians 
ingestion, inhalation, animal bites and needle stick to arthropod bites which are vectors for transmission of 
injuries) and an indirect mode (fomite, vector borne tularaemia, Crimean Congo Haemorrhagic Fever and 
and long distance airborne transmission). several other zoonotic diseases. 

Overcrowding, improper restraining methods, 
Factors governing the spread of zoonotic 

change in food habits and transport of wild animals to a diseases in wildlife settings
new environment induces stress in the animals. The 

For the successful establishment of disease in a stress leads to overt disease, which may subsequently 
host, there must be a balanced interaction between the spread to other inmates of the zoo and to the zoo 
disease causing agent, the susceptible host and the personnel [31]. Paucity of knowledge on specific 
environment in which both the agent and host thrive aspects like carrier status, disease susceptibility and 
[24]. The agent must evade physical, biological and natural micro-flora of new species of animals poses 
immunological barriers of the host before it can numerous problems.  This situation particularly arises 
establish itself and cause the disease. The host-related when a new species of wild animal from a foreign 
factors like species, sex, age, breed and genetic country is introduced into the zoo as a part of wild 
composition will make the host either susceptible or animal exchange programmes [31]. The existence of 
resistant to a disease. The reasons for restriction of asymptomatic carrier status for certain zoonotic 
certain zoonotic diseases to a particular geographical infectious diseases in wild animals generally go 
area could be primarily explained by the prevailing unnoticed and hence act as a potential source of 
environmental factors like temperature, vegetation, zoonotic spread [32]. 
rainfall, humidity, altitude and availability of vectors Lack of good laboratory practices  and standard 
[25]. operating procedures while handling clinical samples 

Negligence of veterinarians and zoo staff toward viz., blood, urine, feces and biopsy materials in wildlife 
the use of personal protective equipment during disease diagnostic laboratories would lead to infections 
treatment, necropsy, cleaning the animal enclosures in the laboratory personnel. A laboratory technician 
and improper hand hygiene will increase the chances of who became seropositive for Q-fever after getting 
disease transmission [26]. In a survey of Indian wildlife exposed to the clinical material is one such example for 
veterinarians it was learnt that nearly 16.7% respon- improper handling of clinical materials [33].  
dents didn't take any precautions and only 16.7% 

Zoonotic diseases in wildlife veterinarians and veterinarians took proper precautions while handling 
zoo personnel

the wild animals [27]. The study also identified that 
Although sizeable literature is available on the only 34 out of 54 veterinarians surveyed were prophyl-

prevalence of zoonotic diseases in field veterinarians, actically vaccinated against rabies. India is the leading 
only one report is available regarding occupational country with regard to human deaths due to rabies and 
hazards encountered by wild life veterinarians in India. the vaccination status (only 62.9%) of the respondents 
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Table -3. Zoonotic diseases and their routes of transmission [Source: 20,25]

Routes of transmission Zoonotic Diseases

Oral Baylisascariasis, Campylobacteriosis, Chlamydiosis, Cryptosporidiosis, Escherichia coli O157:H7, 
Echinococcosis, Giardiasis, Hookworms, Larva Migrans, Salmonellosis, Toxoplasmosis, Trichinellosis, 
Yersiniosis, etc.

Respiratory Bordetella Infection, Cryptococcosis, Hantavirus, Melioidosis, Nipah, Plague, Psittacosis, Q Fever, Tularemia, 
Histoplasmosis, etc.

Direct Contact Anthrax, Avian Influenza, Brucellosis, Cat Scratch Disease, Dermatophytosis, Glanders, Leptospirosis, 
Mycobacteriosis, Nipah, Pasteurellosis, Plague, Q Fever, Rabies, Rat Bite Fever, Sporotrichosis, 
Streptococcosis, Tularemia, etc.

Vector-borne Plague, West Nile Encephalitis, Ehrlichiosis, Leishmaniasis, Lyme Disease, Q Fever, Rocky Mountain Spotted 
Fever, Tularemia, Trypanosomiasis (Chagas' disease), Crimean Congo Haemorrhagic Fever, Yellow fever, 
Viral encephalomyelitis, Japanese encephalitis, etc. 

Vertical route Brucellosis, Toxoplasmosis, African trypanosomiasis, Listeriosis, Tuberculosis, Japanese encephalitis virus, 
Nipah virus, etc.

Multiple routes Lyme disease, Q fever, Tularemia, Listeriosis, etc.
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In the survey of wildlife veterinarians conducted by tuberculosis, chlamydiosis and influenza. Chlamydiosis 
Nigam and Srivastav [27], only two among fifty four is a disease of birds caused by Chlamydia psittaci, 
wildlife veterinarians reportedly contracted the which is shed through the nasal discharge and droppings. 
zoonotic disease. However, it is likely that the preva- Human infection is contracted through inhalation of 
lence of zoonotic diseases in wildlife veterinarians contaminated dust and fecal particles. The disease is 
could be even higher than the reported prevalence in usually self-limiting with flu–like symptoms, but in 
the above reported survey (only 3.7%). The low untreated patients and complicated cases it may 
prevalence shown could be largely due to under progress into fatal pneumonia and a multi-organ 
reporting or hesitation by the veterinarians to disclose dysfunction may ensue. An outbreak of zoonotic 
their past or current disease status [27]. psittacosis which took place in Japan affected several 

Veterinarians and zoo staff come in direct contact farm workers and visitors of the aviary. During 
with wild animals during clinical examination, blood epidemiological investigation of the outbreak it was 
collection, biopsy procedure, surgery, hand rearing of found that the workers of the two aviaries had no 
new born animals and post-mortem examinations. knowledge of psittacosis [42, 43]. In another outbreak, 
These occupational interventions leave them exposed five animal attendants suffered with psittacosis after 
to the risk of contracting zoonotic diseases. An outbreak assisting a Siberian moose during parturition in a zoo at 
of methicillin resistant Staphylococcus aureus Kanagawa, Japan. The probable source of infection 
(MRSA) infection took place in San Diego County zoo, was inhalation of droplets produced during the act of 
where zoo personnel acquired MRSA infection from an parturition and contact with placenta and birth fluids 
elephant calf by virtue of their close contact. The [44]. A rare case of zoonotic psittacosis infection 
affected personnel suffered from cutaneous pustules contracted during endoscopy of an infected parrot is 
and cellulitis [34]. Frequently, mycotic skin infections also available in the literature [33].

It is not uncommon for a veterinarian to get bitten are also acquired through direct contact with the 
infected animals. A survey conducted by Epp and by animals. Procedures like restraint and clinical 
Waldner revealed ringworm infection in 7.6% of the examination involve inherent risk of scratches and 
veterinarians [35]. bites [27]. Such scratches and wounds inflicted by 

Lack of proper personal hygiene and ingestion of diseased animals may prove fatal, if neglected. The 
food and water contaminated with feces and urine of nature of the bites may vary from non-bleeding 
diseased animals is the leading cause of various scratches to severe injuries which require immediate 
gastrointestinal infections. Salmonella spp., E. Coli., medical attention. Bites, scratches and fractures are the 
Campylobacter spp., Giardia spp., Entamoeba spp., major occupational hazards experienced by wildlife 
Cryptosporidium spp. and Toxocara spp. are the major veterinarians in India [27]. A survey of practicing 
gastroenteritis-causing agents isolated from wild veterinarians conducted in Western Canada revealed 
animals [36]. Such reports frequently come from zoos that veterinarians are often prone to bite injuries from 
where poor hygiene and sanitation practices exist. To animals.  This is indicated by the fact that out of 809 
complicate the situation, the animals infected with respondents, 586 veterinarians reported either being 
aforementioned pathogens may remain asymptomatic bitten, scratched, or both by animals [35]. According to 
but continue to shed pathogens in their feces, urine and this study animal bite was the most frequent biological 
saliva. Such secretions and excretions contaminate the hazard experienced by veterinarians in Western 
nearby enclosures, thus spreading the disease to other Canada. Many diseases are transmitted through animal 
susceptible animals, veterinarians, zoo staff and bites, with rabies being the classical example. Several 
visitors of the zoo [37]. For example, an outbreak of mammals including wild animals are reservoirs for 
salmonellosis was recorded in the visitors of Colorado rabies. In India wild animal's viz., mongoose, jackals 
zoo. The source of outbreak was traced back to an and monkeys act as reservoirs of rabies and some of 
infected komado dragon which had contaminated the these cases were recorded from wildlife parks and 
wooden barrier and those visitors who came in direct zoos. [45]. Other major diseases which spread through 
contact with the wooden barrier then became the animal bites are tetanus, tularaemia and simian B 
victims of the outbreak [38]. The prevalence of herpes virus. 
zoonotic enteritic organisms in zoo animals and their Several species of arthropods such as mosquitoes, 
potential risk can be estimated from cases of ticks, mites and fleas are incriminated as vectors in 
gastroenteritis in visitors after handling animals in transmission of zoonotic diseases. Q-fever, lyme 
petting zoos [39,40]. An animal attendant in Vienna disease, tularaemia, west nile fever and Crimean 
zoo acquired shigellosis infection and suffered from Congo haemorrhagic fever (CCHF) are few examples 
bloody diarrhoea.  The worker got infected while of important vector borne diseases [46]. Several 
cleaning the animal house of Orangutans that died of species of wild animals and birds act as reservoirs for 
shigellosis [41]. the aforementioned diseases and are considered as 

Inhalation of dust, aerosols and droplet nuclei emerging zoonotic diseases in certain parts of the world 
generated from diseased animals is another important [47]. The outbreak of CCHF which took place in 
route of transmission for zoonotic diseases such as Gujarat state in the year 2011 and claimed lives of four 
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people is a fresh example of emergence of arboviral diseases in wild animals is an additional burden to the 
diseases in India [48]. veterinarians and other zoo staff, a preventive approach 

Unlike humans, animals are not highly is best. Preventive approaches can be either general or 
cooperative during clinical procedures. Thus, it is not specifically designed for a particular disease condition. 
surprising for a veterinarian to get accidental needle Just by following basic hygiene and sanitation 
stick injuries. According to the available literature, procedures it is possible to prevent many of the 
needle stick injuries can have a prevalence of up to 75% zoonotic diseases. An effective disease control strategy 
among the veterinary health professionals [49]. Needle should essentially address three vital aspects viz., host, 
stick injuries can lead to Staphylococcus infection, agent and environment. 
herpesvirus simiae infection and blastomycosis. A 

Infection control strategies for animal host
veterinary technician who got infected with herpes 
virus simiae from Rhesus monkey due to a needle stick Susceptibility of an animal to a particular etiolo-
injury is an example for such accidents [50]. In another gical agent varies between different species and also 
report, Ramsey described blastomycosis in a between the members of the same species. Furthermore, 
veterinarian as a consequence of needle stick injury neonates, geriatric, malnourished, pregnant, stressed 
[51]. and immune-compromised animals are more 

Coxiella burnetti which is considered as an vulnerable to a disease. A disease can propagate in an 
emerging or re-emerging zoonosis has multiple routes animal population when susceptible animals exist; and 
of transmission and the disease was detected in two zoo by reducing the number of susceptible animals to a 
veterinarians after they came into contact with a critical threshold level, the propagation of disease can 
diseased fallow deer in Stuttgart, Germany. The wife of be halted. This task can be achieved through two main 
one of the two infected veterinarians also contracted strategies; vaccination of the susceptible animals and 
the disease, probably by handling the contaminated treatment of the diseased host. Vaccination increases 
clothes. This shows the significance of horizontal the number of immune animals in a herd, thereby 
transmission of zoonotic diseases to other members of conferring immunity to the herd and eventually 
the community through diseased persons [52]. decreasing the number of secondary cases i.e. reduced 

A case of cercopithecine herpesvirus 1 (B Virus) basic reproductive ratio (R ). When R is less than one, 0 0 

transmitted from a Rhesus macaque to a female worker the pathogen ceases to transmit between the 
has been recorded in a primate centre in USA. The individuals and subsequently gets eliminated from the 
faecal material was splashed into the eye of the worker population [55]. 
while she was attempting to handle the macaque. The In addition to immunization, other strategies to 
affected worker initially exhibited ocular symptoms reduce susceptible host population for the purpose of 
followed by progressive paralysis and death after 42 containing the spread of the disease include 
days of infection [26]. translocation of susceptible animals; test and slaughter 

Tuberculosis, an ancient disease, is the cause of of infected animals; selective depopulation of reservoir 
death of several people in India annually. Many species hosts and fertility control [56]. However, these 
of wild animals (especially non-human primates) and strategies are of relevance to controlling the disease in 
birds have been implicated as sources of tuberculosis free living wildlife rather than in captive species.

Vaccination is an effective strategy to reduce the infection to wildlife professionals. Epidemiological 
number of susceptible animals in a population by reports which are suggestive of animal to human and 
increasing the resistance to the disease via enhancing human to animal transmission of tubercle bacilli in 
the herd immunity. Vaccination of wildlife in the form wildlife settings are also available indicating the 
of oral baits was pivotal in the control and elimination potential risk to zoo veterinarians and other staff [53, 54].
of rabies in many European countries [57]. However, 

Prevention and control of zoonotic diseases in 
vaccination may not be the final answer for the 

wildlife settings
prevention and control of all infectious diseases. It can 

Report of brainstorming meeting on road map to be used only for a few diseases because of inherent 
combat zoonoses in India (RCZI) organised by Public limitations in the vaccine efficacy, safety, duration of 
Health Foundation of India (PHFI) has stressed wildlife immunity and economic considerations [58]. Indian 
sector as one of the important disciplines which should zoos are maintaining a regular vaccination and de-
be given due importance to achieve the goal of 'One worming schedule against different infectious 
Health'. It has also addressed active involvement of diseases, but it seems to vary from one zoo to another 
wildlife institutes, wildlife functionaries and wildlife and also varies according to the species of wild animals 
experts as a part of multidisciplinary group for housed in the zoos. In Indian zoos, vaccination of 
prevention and control of zoonotic diseases in India herbivores is performed against diseases such as 
[18]. haemorrhagic septicaemia, black quarter and foot and 

The prevention and control of zoonotic diseases mouth diseases twice a year. Annually, felines and 
must be an integral part of zoo occupational health and canine species are immunized against rabies, feline 
safety measures. Because treatment of zoonotic panleucopenia, feline viral rhinotracheitis, feline calci 

Available at www.veterinaryworld.org/Vol.6/Sept-2013/5.pdf

Veterinary World, EISSN: 2231-0916                609



virus, leptospirosis, canine distemper and parvovirus. humidity, rainfall, landscape and vegetation all have 
In addition, once in three months, prophylactic either a direct or an indirect bearing on survival and 
vaccination is performed against trypanosomiasis in perpetuation of the disease-causing agent. The main 
felines. Lasota vaccine is administered to birds against goal of environmental manipulation lies in creating the 
Newcastle disease (Drs. L.M. Kshamaa, and Komal conditions unfavourable for survival of pathogens and 
Powar, through personal communication). reducing the perpetuation of vectors.

Another way to protect the susceptible segment of Many pathogens spend part of their life cycle in 
population from disease is by preventing exposure to the environment from where the host can contract the 
the source of infection viz., diseased animals and infection. Infective stages like bacterial and fungal 
asymptomatic carriers. The prompt isolation and spores, parasitic ova, larvae, cysts and oocysts are 
treatment of diseased animals will reduce the known to survive for months to years in environmental 
infectiousness of the host, dose of shedding and hence extremes and hence can act as sources of infection for 
prevents exposure of susceptible animals to pathogens prolonged periods of time [63, 64]. Improper disposal 
[58]. of manure, excretions and secretions of diseased 

Since wild animals are known to carry a variety of animals builds up a quantum of infection in the 
zoonotic pathogens in an asymptomatic state, efforts immediate vicinity of the zoo and hence is a potential 
should be made to periodically screen the animals for public health concern for zoo staff and to the visitors of 
disease conditions. Regular deworming is necessary, the zoo. Therefore, environmental hygiene and sanitation 
because animals are susceptible to re-infection with should be addressed in zoo bio-security plan. The 
variety of parasites after the initial round of deworming infective stages present in cages, enclosures, and other 
[59]. fomites should be destroyed by either chemical or 

Whenever new animals are introduced into the physical methods of disinfection [60].  
zoo as a part of animal exchange programme between Unscientific management of plants, vegetation, 
different zoos, quarantine must be strictly followed for lakes and ponds in the zoo may become potential 
a specific period of time to ensure that the newcomers breeding sites for arthropods vectors viz., mosquitoes, 
are free from infectious diseases [19]. Otherwise, the ticks, fleas and mites which are known to transmit 
newly introduced animals may act as sources of several zoonotic diseases such as equine encephalitis, 
infection to the existing inmates of the zoo. west nile fever and plague. Drying of marshy areas, 

All animals in captivity should receive adequate scientific waste disposal, protecting the water bodies 
quantity of wholesome, safe and nutritious food and and destruction of unwanted vegetation will ensure 
water. Since, sufficient quantities of energy and protein freedom from arthropod breeding. The pest manage-
are necessary for efficient functioning of the immune ment strategy should be based on an integrated 
system, the diet must be adequate to meet these require- approach that involves physical, biological and 
ments. Stress, which could be either physiological or chemical methods [65].
pathological, will hinder the effective functioning of Captive animals should be provided with sufficient 
the immune system thereby rendering the host floor space so that they can roam around freely to get 
susceptible to infectious agents [60]. Hence, during adequate physical activity. Captivity should be made as 
transportation, restraint, physical examination and comfortable as possible by providing enriched 
treatment, precautions should be taken to minimize the enclosures to protect the inmates from environmental 
stress levels.  extremes and predators which may otherwise be a 

The captive animals should be trained by skilled reason for stress and subsequent immunosuppression 
trainers such that they cooperate voluntarily during the [60].
routine clinical procedures. Such behavioural training  All efforts should be made to prevent the spill 
minimizes stress to animals in addition to decreasing over of pathogens from wild animals to domestic 
the chances of occupational injury to veterinarians and animals and their further spread to humans [66]. 
zoo staff involved in such procedures [61]. Hence, enclosures and barriers such as fencing should 

Surveillance is an important tool for the purpose be constructed in and around the zoo to prevent contact 
of collection, analysis and interpretation of data with between inmates of the zoo and stray animals [67].
respect to health and disease status in an animal 

Infection control strategies for veterinarians 
population. It also aids in gaining knowledge regarding 

and zoo staff
the temporal and spatial trends of the disease. 

Because of the close proximity with captive Therefore, active and passive surveillance involving 
animals, often time's vets and zoo staff become the collection of specimens from live and dead animals is 
victims of the zoonotic pathogens. It is important to necessary for laboratory diagnosis [62]. 
know that since past few decades many of the zoonotic 

Environmental control pathogens have emerged from wildlife resulting in 
grave consequences. Hence, wildlife veterinarians and Environment encompasses all those conditions 
zoo staff must have sound knowledge regarding that surround the animals which include both abiotic 

and biotic components. Factors such as temperature, zoonotic diseases, particularly with respect to 
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reservoirs, transmission, clinical symptoms and their animals through which several aspects of zoonotic 
prevention and control measures. diseases viz., etiology, epidemiology, pathogenesis, 

Proper physical and chemical restraint of wild prevention and control could be studied at the zoo level.
animals is necessary to avoid fear, apprehension and Majority of the visitors to the zoo may not be 

aware of the diseases that are transmitted from wild bites. Mandatory use of personal protective equipment 
animals to humans. In this regard, public education like gloves, mask, face shield, apron while performing 
must be undertaken by forest and zoo authorities veterinary procedures and during cleaning of animal 
through displaying signage boards, distribution of enclosures should be strictly enforced. These physical 
leaflets containing information on disease threats and barriers lessen the chances of exposure of human skin 
also by organizing awareness programmes to school and mucus membranes to the infective materials and 
children and zoo visitors. Efforts should be taken to accidental needle stick injuries [68].
provide adequate number of hand washing facilities Zoo staff should be screened for the presence of 
inside the zoo premises. The food catering area should zoonotic diseases once in a year and the affected 
be well-separated from animal enclosures. personnel should be treated accordingly [69]. 

Readers are advised to consult excellent reviews Veterinarians and other zoo staff coming in contact 
[37,56,58,60] for further information on disease with animals must receive prophylactic vaccination 
prevention and control strategies in wild animals. against infectious diseases like rabies, tetanus, 

influenza, hepatitis A and B [33,68,70]. Regular Conclusion
deworming is also necessary for veterinarians and zoo 

Zoonotic diseases have always been a threat to staff.
mankind by causing enormous productive and Wildlife veterinarians and zoo staff should wear 
economic losses. In addition, loss of man power, work insecticide-impregnated clothing and apply insect 
hours and money spent on medical care adds to the repellents to the exposed body parts to protect 
burden of zoonotic diseases. Above all, the pain, agony themselves from vector bites [71].  
and isolation from social life are the few of the adverse Establishment of a network of laboratories for 
consequences of any zoonotic disease. Further, the rapid diagnosis of wildlife diseases is necessary at zoo, 
diseased person may act as a source of infection to the regional and national levels [72]. Well trained 
community. Wild animals which harbour diverse group personnel and good laboratory practices are necessary 
of zoonotic agents pose threat to the veterinarians, zoo for wildlife disease diagnostic laboratories. Eating and 
staff and visitors of the zoo. The previous surveys of drinking should be prohibited inside the diagnostic 
zoo and wildlife veterinarians have revealed that laboratories.
zoonotic diseases contributes up to 30% cases among With respect to the knowledge of wildlife medicine, 
the overall occupational illness reported in zoos. In the current undergraduate veterinary curriculum 
addition, zoonoses have been a threat to the diversity of addresses important aspects that describe physiology, 
wild animals in a country because they do result in behaviour, nutrition, disease prevention and control in 
heavy mortality in wild animals. A complete wild animals. However, it has been suggested that the 
knowledge of etiology, transmission, reservoirs and curriculum should also give additional insights into 
vectors of zoonotic diseases is therefore absolutely areas viz., wild animal rehabilitation, conservation 
necessary. Finally, the prevention and control of biology, epidemiology and ecology. There are only few 
zoonotic diseases must be an integral part of zoo veterinary universities and institutes in India which 
occupational health and safety measures.  offer post graduate specialization in wildlife medicine. 
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