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Summary

Man and wildlife have shared the same environment throughout their evolution. It is con-
sequently natural that they share many pathogens. Because of this closeness, some parasitic or-
ganisms have developed life cycles which may include wild animals as well as man and/or
domestic animals; others have adapted themselves soas to acceptman (or, viceversa, wild animals)
as an occasional host, not essential for the survival of the parasite species. Those diseases and
infections that are naturally transmitted between vertebrate animals and man are defined as
Zoonoses.

Some pathogens found inwild animals are unique to certain species or groups, but may
also be potentially infectious for other animals (domestic and wild) and for people.

Generally, man is an occasional host of animal pathogens and may be exposed to zoonotic
infections derived from wildlife by a particular habit or life-style.

Sometimes manand wild animals share diseases, becoming infected froma common source.
In this case animals may play a role in varying the extent of distribution and transmission of
the infection.

Finally, human beings themselves may act as principal hosts of pathogenic organisms, and
transmit them to animals that come in close contact with them.

Wild animals are afundamental component of everytype of human environment, as they may
be found not only in every category of wilderness, but also in all cultivated land and urban
settlements. Inthe first case, zoonoses are generally transmitted in a directway (contact, arthropod
vector, food) from wild animal to man and in this context the consequences of direct contact with
venomous animal species or attacks by animals are considered as zoonoses too; in the second
and third, the infection may be transmitted either directly or indirectly passing first through a
domestic animal and then to man.

Wildlife is also animportant component of the human economy. In some cases its presence
may have negative effects: e.g., the transmission of diseases to man and domestic animals,
the destruction of foods, crops and other goods destined for man and/or domestic animals.

Sometimes the wild animals have no obvious effect on the human environment, but in many
cases they are useful and valuable as a source of food and other products or as a source of
recreation for humans visiting natural areas.

Itis essential to determine the risk factors connected with each area and each human activity
in relation to wildlife. The size of the problem creates many difficulties in trying to make any gen-
eralization.

As a consequence, only some examples will be discussed in the paper, but it should be
understood that each area should endeavour to determine which are the zoonoses potentially
transmissible by the local wild animals and the type of human exposure connected with the
activities undertaken in each area.

Special risk situations may be connected withparticular states of receptivity of persons
such as pregnancy or immunosuppression.

In evaluating the riskfactorsit is necessary to consider that exposed personsrarely perform
only one activity; in fact, they may cumulate risk factors having more than one dangerous activity,
related either to their work or to their leisure time.

Farming activities, field work and other professions, as well as tourism, may create situations
of close contact with wildlife, creating favourable conditions for the transmission of zoonoses.
Poor hygienic living conditions may increase health hazards.
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Human beings may come into contact with arthropod vectors feeding on wildlife, by
performing field work, range animal farming, hunting, forest work, thus acquiring diseases such as
leishmaniosis or borreliosis and arboviral infections. This activity exposes them also to the attack
of dangerous or venomous species such as arthropods or snakes, particularly in tropical areas.

Man may aquire infections even by simple contact with a natural environment, enriched by
animal materials (e.g., clostridial infections, geophilic dermatophytoses, histoplasmosis,
Cryptococcosis).

Persons working with range animals are particularly exposedto professional risks in general
andtozoonoses inparticular, because they often live far from medicalfacilities; they are not subject
to educational programmes; their flocks and their herds are rarely controlled and have scarce
veterinary assistance. Generally these persons are often left alone, with their pathology (human and
animal) and their own capacity to face problems.

It must be said that wild animals may contribute to the endemicity of infections of domestic
animals, which otherwise may be prevented by vaccination, making control efforts often ineffective
(e.g. brucellosis, anthrax, hog cholera).

Wild carnivores may contribute to the life cycles of parasites involving domestic animals and
scavengers feeding on carcasses of domestic animals may spread diseases.

On the other hand, domestic dogs and cats may be animportant connection for the transport
of wildlife parasites into the domestic environment.

Humid areas such as lake margins and river banks offer a suitable habitat for many arthropod
vectors and for theirwild animal hosts, as well as for birds and rodents with aquatic or semi-aquatic
habits, potential carriers of a wide range of Vviral, rickettsial and bacterial zoonoses
(e.g.leptospirosis, tularemia). ‘

Other infections are connected with molluscs acting as intermediate hosts (e.g. fasciolosis,
schistosomosis), with some wild animal species involved as reservoirs in nature.

Work in ricefields, sugar cane plantations, washing of clothes, fishing and bathing exposes
humans to these water-borne diseases but also to the bite of some venomous snakes with aquatic
habits.

In this paper, special attention is given to infections that may be contracted by dwelling,
hunting, tourism, farming or other activities in dry land and forest biotopes, such as:

- Bacterioses: Borreliosis, Plague, Tularemia.

- Mycoses: Cryptococcosis, Histoplasmosis.

- Rickettsioses

- Viroses: Arboviruses, Haemorrhagic fevers, Rabies, Vesicular stomatitis.
- Protozooses: Babesiosis, Leishmaniosis, Trypanosomosis

- Helminthoses: Echinococcosis/Hydatidosis

- Arthropodoses: Myiasis

and infections that may be contracted as a consequence of life-style, by fishing, farming and by
other activities in wet land and humid forest biotopes, such as:

- Bacterioses: Leptospirosis

- Protozooses: Simian malaria

- Helminthoses: Schistosomosis

A further section deals with health hazards for man caused by the presence of dangerous,
toxic or venomous species, with special regard to the problem of snake bites.

A large number of pathogenic organisms may be excreted by animals and contaminate the
environment. In this way the agent may pass to human food sources or food containers, being
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then ingested by man. Captive animals (both domestic and wild) are more likely to pollute the
domestic or peri-domestic environment than free-living ones.

Food of animal origin such as meat and viscera of mammals, birds or fish, crustacea,
molluscs, amphibians and reptiles may transmit infections to humans if consumed raw or partially
cooked.

In some areas, wild animal species are a valuable protein resource and hunted by man;
the farming of wild animals for food production is an increasing activity in many regions.

The management of these animal stocks should take into account the possibility of trans-
mission of zoonoses connected with the handling and consumption of meat and other animal
products. Not only the consumer but also the professional categories should be aware of the risks.
The public atlarge should be informed of the risksrelated to some cooking traditions favouring
the transmission of food-related infections.

The following infections favoured by human feeding habits are discussed:

- Bacterioses: Anthrax, Brucellosis, Erysipeloid, Tularemia.

- Protozooses: Toxoplasmosis

- Helminthoses: Diphyliobothriosis, Capillariosis and other infections caused by ingestion
of raw fish, Gnathostomosis, Sparganosis, Taeniosis, Trichinellosis.

- Pentastomid infections: Armillifer infections, Linguatulosis.

Captivity is an important factor enhancing the occurrence of diseases inwild animals
and because of frequent proximity to man, a situation of risk concerning zoonoses transmission
may be created. Itis probable that many diseases found in captive animals are identical withthose
found in nature, with the difference that theinfection may lead to serious pathological changes,
not observed in the wild because the diseased animal would not be able to survive long enough.

Therefore the diseases of captive wild animals can give valuable information concerning the

development of the infections and possible therapy, allowing better management of wildlife in
nature.
At risk are veterinarians, laboratory personnel, care personnel and, more generally, animal
handlers who have regular physical contact with the animals, their excrement, and exposure to
polluted environment such as cages, litter, food and water containers, or contaminated needles,
surgical instruments, blood samples and carcasses.

Other groups are those involved in slaughter activities and the processing of wild animal prod-
ucts.

All people working or living in close contact with wild captive animals are potentially subject
to exposure to biohazards.

Children, pregnant women, persons treated withimmunodepressive drugs or suffering
from debilitating diseases should not be allowed to have contact with uncontrolled captive
animals, nor stay in their environment.

A risk situation is found in zoos, laboratories, pet shops where several different species of
wild animals come from various geographical areas of the world. These animals may spend weeks
after capture in close contact with other species of their original land, thus collecting endemic
infections. In effect, the health status of many imported wild animals coming to a destination is often
unknown.

In addition, the stress of capture, sedation, captivity in restricted cages, handling by human
beings, diet changes, climatic adjustment, the journey (which often brings them in contact with rats
and other pests) and not leastthe unusual close contact with conspecifics and other animals, which
often are not a component of their ecosystem in nature, are important factors facilitating the
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development of pathogenic organisms, many of them communicable to man.

We may also have the situation of a wild animal farm, where an artificially large number of
individuals of one ortwo definite species is bred for meat or fur production. These animals are
frequently kept in a restricted environment and fed in a very artificial way; for economic reasons,
slaughter by-products, possibly originating from infected animals, may be fed to carnivores.

Sometimes noteven the natural reproduction patterns of these animals, much more sen-
sitive to changes than domestic ones, are respected. This manipulation, including slaughter, of
the wild species may, as it could more accidentally be inthe casein zoos, create a predisposing
environment for disease spread. In addition, it should be said that farms of this kind are usually
found in rural areas where domestic animals are also kept. For this reason, there may be cross-
transmission of pathogens between captive wildlife and domestic species.

Finally, wild animals intended to be used as pets may originate from illegal trade; and
even when imported legally, they may lack sufficient health control and assistance, the
accompanying health certificates often being unreliable. Their situation brings them more than other
wild animals into close, daily contact with man and his domestic environment, creating a real threat
for the handler and other persons in contact with them. In addition, the unpredictable behaviour
of wild animals kept in captivity, i.e., under stressful conditions, may multiply the occasions of
accidents and transmission of infections. Another risk factor is represented by poor knowledge
about wildlife pathology among veterinarians responsible for the health of unusual pets.

A general presentation of the most important bacterial, mycotic, chlamydial and parasitic
zoonoses transmitted by captive wild animals is given, with special regard to infections
transmitted by nonhuman primates.

A brief overview of the problems of tourism in natural areas is presented, with discussion
of either health risks for people or for the fauna that come in contact with humans.

The presence of diseases in wildlife, infectious for man and/or for domestic animals,
createsa conflict betweenthe welfare of wild animals and manwhich may be difficultto solve without
negative influences on nature. Some factors interfere with disease prevention and control efforts
and should be taken into account before any human intervention, in order to make further actions
effective and correct.

In the paper, theinterference caused by naturalfactors suchas migration, territorial move-
ments of animals, vertical transmission, population dynamics, interference with vaccination pro-
grammes, and interference caused by man through environmental changes, international trade in
wild animals and the possibility of transmission of human infections to animals are discussed.

Aims ofveterinary public health authorities are the effective prevention, control and treat-
ment of infectious diseases of animals and particularly zoonoses, because of their importance
for human health. Unfortunately, present knowledge about wildlife diseases is still insufficient to
allow an adequate diagnosis, a reliable identification of etiological agents or a complete
understanding of the epidemiology of several infections observed among wild animals.

Itis therefore desirable to multiply efforts in this direction, so that the true scale of health problems
caused by zoonoses, the cost-benefits of interventions, as well as their long-term effects can be
more objectively and realistically evaluated. This is only achievable if an effective intersectoral
cooperation between institutions that deal with wildlife from a sanitary, scientific or economic
point of view is established. The critical point is the mutual access to information and data that
may be utilised for foreseeing or controlling risk situations. These aspects are discussed and
some proposals as well as examples of how a wildife surveillance system may be operated
are presented.

Finally, general outlines of veterinary management of wildlife are given.



Résumé

Au cours de son évolution I'homme a occupé les mémes habitats naturels utilisés par les
animaux sauvages et, par conséquent, il a aussi en commun avec eux nombreux agents pathogénes.
A’cause de cette proximité certaines formes parasitaires ont dévéloppé des cycles biologiques qui
peuvent comprendre des animaux sauvages aussi bien que I'homme et/ou des animaux
domestiques. D’autres organismes pathogénes ont évolué de telle fagon qu'’ils sont a méme d’utiliser
I’homme (ou, au contraire, les animaux sauvages) comme un héte occasionnel non indispensable
pour leur survivance.

Les maladies et les infections transmises naturellement entre les animaux vertébrés et 'homme
sont dénommées zoonoses.

Certaines pathogénes qui se trouvent chez des animaux sauvages sont propres & quelques
espéces ou groupes, mais ils peuvent representer un danger potentiel d’infection pour d’autres
animaux (domestiques ou sauvages) et aussi pour la population humaine. En général 'homme est
seulement un héte occasionnel de pathogénes qui affectent les animaux et il peut étre exposé aux
infections zoonosiques dérivantes des animaux sauvages a cause d’une habitude particuliere ou
pour sa fagon de vivre.

Parfois soit 'homme que les animaux sauvages contractent I'infection d’une source commune.
Dans ce cas les animaux ont un réle dans la variation du degré de la diffusion et de la transmission
de l'infection elle méme.

Enfin les étres humains, eux mémes, peuvent étre les hétes principaux d’organismes
pathogénes et les transmettre aux animaux avec lesquels ils entrent en contact.

Les animaux sauvages sont une composante fondamentale de tout habitat anthropisé, étant
donné qu'ils peuvent se rencontrer non seulement dans des endroits naturels, mais aussi dans
toutes les zones rurales et urbaines. Dans le premier cas les zoonoses sont transmises en général
de fagon directe (contact, vecteur arthropode, nourriture) de 'animal sauvage a 'homme - dans ce
contexte méme les conséquences du contact direct avec des éspeces vénéneuses ou des attaques
de la part des animaux sont considérées comme des zoonoses - dans le deuxiéme et troisiéme cas
'infection peut étre transmise soit directement, soit indirectement a travers des animaux
domestiques pour arriver ensuite a 'lhomme.

Les animaux sauvages representent aussi une importante composante de I'’économie humaine.
Dans certaines circonstances leur présence peut avoir des effets négatifs, comme par exemple la
transmission de maladies & 'homme et aux animaux domestiques, la destruction de nourriture, de
récoltes et d’autres produits destinés a I'homme et/ou aux animaux domestiques dont il est
propriétaire. Parfois la présence d’animaux sauvages n'a pas d’effets évidents sur I'habitat humain,
mais en plusieurs cas elle est utile et profitable puisqu'elle est exploitable comme source de
nourriture ou d’autres produits ou bien comme raison de délassement pour les visiteurs de zones
naturelles.

Il est essentiel de détérminer les facteurs de risque propres & chaque zone et & chaque activité
humaine par rapport & la présence d’animaux sauvages. En outre I'étendue des thémes rend tres
difficile d'aborder le sufjet de fagon générale.

Par conséquent dans le présent travail on va traiter seulement certains sujets, mais il va de soi
que pour chaque zone il faudra individuer les zoonoses potentiellement transmissibles par la faune
sauvage locale de méme que le type d’exposition humaine connexe aux activités développées dans
un certain habitat.

Des situations de risque particuliéres doivent étre liées a certains états de recept/wte de la part
de I'homme, comme la maternité ou I'immunodépression.

Dans I'évaluation des facteurs de risque il est nécessaire de considérer le fait que les gens
exercent rarement une seule activité; en effet il est possible que les facteurs de risque s'additionnent
entre eux parce que le méme individu exerce plusieures activités dangereuses, soit en raison de la
profession, soit pendant le temps libre.

L'activité agricole, le travail dans les champs et d’autres professions, aussi bien que le tourisme
peuvent produire des conditions favorables & la transmission de zoonoses. Le manque d’hygiéne
dans les lieux domestiques peut aussi accentuer les risques pour la santé.
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Les gens qui, en travaillant sur les champs, en s'addonnant & I'élévage, a la chasse ou en
développant des activités forestiéres peuvent venir en contact avec des arthropodes vecteurs, qui se
nourrissent aux dépenses d’animaux sauvages, et ils peuvent contracter des maladies comme la
leishmaniose ou la borreliose et des infections & Arbovirus. Ces activités exposent aussi I'homme
aux attaques d'espéces dangéreuses ou vénéneuses comme certains arthropodes et serpents,
particuliérement dans les zones tropicales.

L’homme peut s’infecter méme a traversle simple contact avec des habitats naturels dans
lecquels existent des depéts de matiéres organiques dérivantes des animaux (par ex. les infections
clostridiennes des bléssures, les dematophytoses cutanées causées par des mycétes geophyles,
I'histoplasmose, la cryptococcose).

Les bergers et les gardeurs d’animaux au paturage sont particuliérement exposés aux risques
professionnels en général et en particulier aux zoonoses, parce-qu'ils vivent souvent éloignés des
services médicaux et hospitaliers, ils ne jouissent pas de programmes d’éducation sanitaire, leur
troupeaux sont rarement contrblés et ils ont peut d’assistence vétérinaire. Normalement ces
personnes doivent affronter de fagon autonome les maladies (humaines et animales) et elles doivent
resoudre les problémes sanitaires avec le peu de moyens a leur disposition.

Il faut se rappeler que les animaux sauvages peuvent contribuer & I'endemicité des infections
des animaux domestiques que, autrement, I'on pourrait prévenir & travers la vaccination; dont
l'inefficacité des mesures de contréle (par ex. brucellose, fiévre charbonneuse, peste porcine).

Les carnivores sauvages peuvent contribuer & I'achevément des cycles biologiques
parassitaires qui comprennent les animaux domestiques et les animaux nécrophagues; ce derniers
en se nourrissant de carcasses d’animaux domestiques peuvent diffuser des infections.

D’autre cété les chiens et les chats domestiques peuvent representer une connexion importante
pour le transport des parasites de la faune sauvage dans le milieu domestique.

Les zones humides comme les rivages des lacs ou des fleuves offrent un habitat convenable &
nombreux arthropodes vecteurs et & leurs hétes sauvages, aussi bien qu'a differentes éspeces
d'oiseaux et de rongeurs aux habitudes aquatiques ou semi-aquatiques qui sont propagateurs
potentiels d’un vaste spectre d'infections zoonosiques virales, & rickettsies et bacteriennes (par ex. la
leptospirose, la tularémie). D'autres infections se rapportent aux mollusques, ceux-ci agissant
comme des hétes intermédiaires (par ex. la schistosomose) et comprennent certaines espéces
sauvages comme réservoirs naturels. Les travaux dans les risiéres, dans les plantaisons de canne &
sucre, laver le linge, pécher et se baigner sont des activités qui exposent 'homme a ces infections
qui sont liées a des habitats humides ou aquatiques, mais aussi & la morsure de certaines espéces
de serpents vénimeux aquatiques.

Dans le présent travail on a prété une attention particuliére a ces infections humaines qui
peuvent étre contractées si I'on habite, I'on chasse ou I'on fait du tourisme, des travaux agricoles et
d‘autres activités dans des biotopes terrestres (bois, fortes, savannes, etc.) comme:

- Infections bactériennes: borreliose, peste, tularémie

- Mycoses: cryptococcose, histoplasmose

- Rickettsioses

- Infections virales: arbovirus, fiévres hémorragiques, rage, stomatite vésiculeuse

- Infections protozoaires: babésioses, leishmanioses, trypanosomoses.

- Helminthoses: echinococcose/hydatidose

- Infections par arthropodes: myiases et a ces infections qui peuvent étre contractées a cause de
la fagon de vivre de la personne, pendant la péche, les activités agricoles et les autres
occupations dans des zones aquatiques, ou des forétes ou des terrains humides, comme:

- Infections bactériennes: leptospirose.

- Infections protozoaires: paludisme chez les primates non anthropoides.

- Helminthoses: schistosomoses.

Un chapitre ultérieur est dédié aux risques pour 'homme provoqués par la présence éspeces
dangéreuses, toxiques ou vénéneuses, avec une attention particuliére aux problémes de la morsure
du serpent.
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Plusieurs organismes pathogénes peuvent étre éliminés par les animaux et contaminer
I'environnement. Ainsi ils peuvent passer sur la nourriture humaine ou sur les récipients de nourriture
et étre ensuite engérés par 'homme. Les animaux en captivité (soit domestiques que sauvages) ont
une probabilité majeure de contaminer les milieux domestiques et peri-doméstiques plutbt que ceux
qui vivent en liberté. Les commestibles d’origine animale comme la viande ou les entrailles des
mammiféres, les oiseaux, les poissons, les crustacés, les mollusques, aussi bien que les amphibiens
et les reptiles peuvent transmettre des infections a I'homme s'ils sont consommés crus ou
partiellement crus. Il y a des zones ol certaines espéces d’animaux sauvages representent une
source précieuse de proteines et qui pour cette raison sont chassées; dans plusieurs pays du
monde I'élévage d’animaux sauvages a fin alimntaire est une activité en essor. Dans la gestion de
ces animaux il faudrait tenir compte de la possibilité de transmission des zoonoses liées a la
manipulation et la consommation de la viande et des produits d’origine animale. Il faudrait informer
au sujet de ces risques les consommateurs aussi bie que les catégories professionnelles. Le public
en général devrait étre mis au courant des risques liés & ces traditions culinaires qui favorisent la
transmission d’infections d’origine alimentaire.

On traite les suivantes infections d’origine alimentaire:

- Infections bactériennes: fiévre charbonneuse, brucellose, erysipeloide, tularémie.

- Infections protozoaires: toxoplasmose

- Helminthoses: diphyliobothriose, capillariose et autres infections provoquées par l'ingestion de
poisson cru, Gnathostomose

- Infections par pentastomides: Infections par Armillifer, par Linguatula.

Un facteur important qui accroit I'apparition de maladies chez le animaux sauvages est la
condition de captvité; en outre, en raison d’'une telle proximité a 'homme, contraire & la nature, il se
verifient des situations de risque pour ce qui concerne la transmission de zoonoses. Il est probable
que nombreuses maladies relevées dans les animaux en captivité soient identiques a celles qui les
affectent en nature, avec la différence que linfection peut amener a des graves changements
pathologiques, non observables dans les animaux en liberté, qui ne survivraient assez de temps.
Pour cette raison la maladie de I'animal sauvage en captivité peut fournir des informations
précieuses concernantes le développement de la maladie et les thérapies possibles, donnant ainsi
la possibilité d’une gestion meilleure des animaux sauvages en liberté.

Les vétérinaires, le personnel des laboratoires, le personnel chargé du maintien des animaux et,
plus en général, ceux qui ont fréquemment un contact physique avec les animaux, leurs escréments,
les récipients de nourriture et d'eau, ou bien avec des aiguilles de seringues, des enchantillons de
sang et des carcasses contaminées, sont exposés aux risques de zoonoses.

D’autres catégoriés sont représentées par ceux qui s’occupent d’abatage ou de la fabrication
de produits dérivants des animaux sauvages. Tous ceux qui travaillent ou qui vivent en contact étroit
avec des animaux sauvages en captivité sont potentiellement exposés a des risques d’origine
biologique. Une des raisons principales est le manque d'information.

Les enfants, les femmes enceintes, les personnes traitées avec des médicaments
immuno-dépressifs ou atteintes par des maladies débilitantes ne devraient avoir aucun contact avec
des animaux sauvages en captivité incontrélés au point de vue sanitaire, ni fréquenter les mémes
endroits. '

Il existe une situation de risque dans les jardins zoologiques, dans les laboratoires, dans les
magazins d'animaux sauvages ol plusieures espéces arrivent des différentes parties du monde. Une
fois capturés ces animaux peuvent passer des semaines en contact étroit avec d'autres espéces de
leur pays d’origine et contracter des infections endémiques. En effet I'état sanitaire de nombreux
animaux sauvages qui arrivent & destination n'est pas connu. En plus, le stress de la capture, la
sédation, la stabulation en cages étrites, la manipulation humaine, les changements de diéte,
'acclimatation, le voyage (qui fréquemment permet le contact avec des rats et d’autres animaux
nuisibles) et, non derniérement, le contact trop étroit et innaturel avec des sujets de la méme espéce
ou avec d’autres aimaux absents dans I'écosystéme naturel d’origine, sont des facteurs importants
qui rendent plus facile le développement d’organismes pathogénes dont beaucoup sont
transmissibles a 'homme.

Nous pouvons avoir aussi la situation d’animaux sauvages d’élevage; dans ce cas un nombre
artificiellement haut d’individus d’une ou de deux espéces est élévé pour produir viande ou
fourrures. Ces animaux sont souvent gardés dans des cages ou des enceintes étroites et ils sont
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nourris de fagon artificielle; pour des raisons économiques des espéces carnivores peuvent étre
alimentées avec des restes d’abatage, éventuellemnt infects. Parfois méme pas le processus naturel
de réproduction propre des espéces sauvages, plus sensibles des animaux domestiques aux
changements, est respecté. La manipulation, abatage inclus, du gibier d’'élévage peut engendrer -
et cela peut arriver de fagon accidentale méme dans les jardins zoologiques - un milieu qui rend
plus facile la propagation d’infections. Il faut en outre remarquer que ces élévages se trouvent
généralement dans des zones rurales dans lesquelles vivent aussi des animaux domestiques. Pour
celte raison des infections croisées entre les animaux sauvages en captivité et les sujéts
domestiques peuvent se produire.

Enfin, les espéces sauvages employées comme animaux de compagnie peuvent étre introduites
de fagon illégale sur le marché et méme quand elles sont importées légalement elles peuvent ne pas
étre suffisamment contrblées et suivies au point de vue sanitaire; la documentation sanitaire qui
accompagne [‘animal peut ne pas étre digne de foi. Ce type d’animal, encore plus que tout autre
animal sauvage, a I'occasion d’étre tous les jours en contact étroit avec I'homme et avec les milieux
domestiques et il peut donc representer un véritable danger pour les personnes qui s’en occupent.
En outre le comportement imprévisible des animaux sauvages en captivité, c'est a dire dans des
conditions stressantes, peut multiplier les occasions d’accidents et de transmission d’infections. Un
facteur de risque ultérieur est répresenté par I'exiguité des informations que plusieurs vétérinaires
qui soignent animaux de compagnie domestiques possédent sur la pathologie des espéces
sauvages.

On présente de fagon générale les zoonoses les plus importantes d’origine bacteriénne,
mycosique, par chlamydies, rickettsies et parasites transmissibles par les animaux sauvages en
condition de captivité, avec un égard spécial aux infections transmises par les primates.

On fait une bréve analyse des problémes dérivants du tourisme dans des zones protégées et on
discute soit des risques sanitaires pour I'homme soit de ceux qui peuvent affecter la faune qui entre
en contact avec les étres humains.

La présence de maladies dans la faune sauvage, infectieuses pour ’'homme et pour les animaux
_domestiques, cause un conflict entre le bien-étre des animaux sauvages et le bien-étre de I'homme,
c’est la un probléme dont la solution est difficile si I'on ne veut pas entrainer des conséquences
négatives pour la nature. Certains facteurs interférent avec les efforts de prévention et de contréle
des maladies et ils devraient étre pris en considération avant toute intervention humaine pour rendre
ces actions humaines efficaces et correctes.

Dans ce travail on discute les interférences provoquées par des facteurs naturels comme les
migrations, les mouvements des animaux sur le territoire, la transmission verticale des infections, la
dynamique des populations, les interférences avec des programmes de vaccination, les
interférences provoquées par les changements de I'habitat causés par 'homme, le commerce
international d‘animaux sauvages et la possibilité de transmission d’infections humaines aux
animaux.

Parmi les objectifs des authorités de santé publique vétérinaire il y a celui d’une intervention
efficace pour la prévention, le contrOle et le traitement des maladies infectieuses animales et en
particulier des zoonoses, puisque ces affections sont liées a la santé humaine. Malhereusement les
connaissances actuelles au sujet des maladies de la faune sauvage sont encore insuffisantes pour
permettre des diagnostics adéquats, I'identification certaine de plusieures agents étiologiques ou la
compréhension compléte de I'épidemiologie de plusieures infections observées chez les animaux
sauvages. Il est donc souhaitable qu'on multiplie les efforts en cette direction afin que I'étendue
réelle des problémes sanitaires dérivants de zoonoses, les cots et les bénéfices des interventions,
aussi bien que leurs effets & long terme, puissent étre évalués de maniére objective et réaliste. On
peut atteindre ces buts seulement a travers une collaboration effective des différents secteurs des
institutions qui s'occupent de la faune sauvage au point de vue sanitaire, scientifique ou
économique. Le point critique est I'accés mutuel aux informations et aux données qui peuvent étre
employées pour prévoir ou controler des situations de risque. Tous ces aspects sont discutés et on
présente aussi des exemples et des propositions sur la réalisation d’un systéme opérationnel de
surveillance de la faune sauvage.

Enfin on donne un tableau général des interventions de gestion vétérinaire pour la faune
sauvage.
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Resumen

A través de su evolucion, el hombre y los animales silvestres han compartido el mismo
ambiente y por ende, muchos agentes patogenos. Dada esta cercanla, algunos organismos
parasitarios han desarrollado ciclos que pueden incluir tanto a los animales silvestres como al
hombrey/o0alosanimales domésticos; otros se han adaptado para aceptaral hombre (y, viceversa,
a los animales silvestres) como huésped ocasional, no esencial para la supervivencia de las
especies parasitarias. Aquellas enfermedades e infecciones que se transmiten en forma natural
entre los animales vertebrados y el hombre se denominan zoonosis.

Algunos patogenos que se encuentran en los animales silvestres son exclusivos de algunas
especies o grupos, pero pueden también ser potencialmente infecciosos para otros animales
(domésticos o silvestres) y para el hombre.

En general, el hombre es un huésped ocasional de patdgenos animales y puede estar
expuesto a infecciones zoonésicas transmitidas por la fauna silvestre gracias a algunos habitos
o0 estilos de vida particulares.

Algunas veces el hombrey los animales silvestres comparten enfermedades que provienen
de una misma fuente de contagio. En este caso, los animales pueden jugar un papel determinante
en las variaciones observadas en la extension y transmision de la infeccion.

También puede suceder que los seres humanos actiien como huéspedes principales de
organismos patdgenos, ylos transmitan a los animales que entran en contacto con ellos.

Los animales silvestres sonun componente fundamental de cada tipo de ambiente humano,
pues pueden encontrarse no solo en cada tipo de ambiente silvestre, sino también en todos los
camposcultivados yambientes urbanos. En el primer caso, laszoonosis se trasmitengeneralmente
por via directa (por contacto, a través de vectores artropodos, por los alimentos) de los animales
silvestres al hombre, y en este contexto las consecuencias del contacto directo con especies
de animalesvenenosos o ataquesde animales sonconsideradas zocnosis también; en el segundo
y tercer caso, la infeccidén puede transmitirse, sea directa que indirectamente, pasando a
través de un animal domeéstico y luego al hombre.

La fauna silvestre es un componenteimportante de laeconomia humana y enalgunos casos
puede tener efectos negativos: por efjemplo, la transmisién de enfermedades al hombre y a los
animales domésticos, yla destruccion de alimentos, cosechas y otros bienes destinados al
hombre y/0 a los animales domesticos.

A veces la presencia de animales silvestres no supone efectos negativos para el ambiente
humano, siendo en muchos casos Utilesy valiosos como fuente de alimento y de otros productos,
o como fuente de recreo para los visitantes de las dreas naturales.

Es esencial identificar los factores de riesgorelacionados con cada éreay cada actividad
humana en relacion con lafauna silvestre. La dimension del problema crea muchas dificultades
cuando se trata de hacer generalizaciones.

Como consecuencia, en este documento se discutiran sélo algunos ejemplos y aspectos,
pero deberla quedar claro que cada area debe hacer el esfuerzo de determinar cudles son las
Zoonosis que potencialmente pueden transmitir los animales silvestres locales y cual es el tipo
de riesqo al cual se exponen los humanos segtin las actividades llevadas a cabo en cada érea.

En elcasode personas que se encuentranen un estadode salud particularmente delicado,
como embarazo o inmunodepresion, pueden observarse situaciones de riesgo especiales.

En la evaluacion de los factores de riesgo es necesario considerar que las personas
expuestas raramente llevan acabo una sola actividad; de hecho, ellas pueden estar expuestas
a mas de un factor de riesgo en virtud de su trabajo o de sus actividades ludicas.

Las actividades ganaderas, el trabajo de campoy otras profesiones, asl como el turismo,
pueden favorecer la exposicion a determinadas condiciones para la transmision de zoonosis.
Tales riesgos sanitarios pueden potenciarse a través de una escasa higiene del ambiente
habitado.

Los seres humanos pueden entrar en contacto con vectores artrépodos alimentandose
con animales silvestres, a través de trabajo de campo, actividades ganaderas, caza o trabajo
forestal, adquiriendo asl enfermedades como leishmaniosis o borreliosis e infecciones
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arbovirales. Esta actividad los expone también al ataque de animales daninos o venenosos como
artropodos o aranas, especialmente en las dreas tropicales.

El hombre puede infectarse inclusive a través del simple contacto conunambiente natural
contaminado conmateriales animales (e.g. infecciones clostridianas, dermatofitosis geofilicas,
histoplasmosis, criptococosis).

Los que trabajan con animales de crla estan particularmente expuestos al riesgo general
y a las zoonosis en especial, puesto que a menudo viven lejos de los servicios médicos; no
participan a los programas educativos; sus rebanos y manadas raramente son sometidos a
controles y reciben escasa atencion veterinaria. En general, estas personas a menudo son
dejadas solas, con su patologia (humana y animal) y con su sola capacidad de enfrentarse a
los problemas.

Cabe destacar que los animales silvestres pueden contribuir a la endemicidad de las
infecciones de los animales domésticos, que se pueden controlar a través de la vacunacion,
anulando los efectos de los esfuerzos realizados para controlarlas (por ejemplo, brucelosis,
carbunco, peste porcina clasica).

Los carnlvoros silvestres pueden contribuir en los ciclos de los parasitos que incluyen
a los animales domésticos y a los que se nutren con basura, alimentandose con restos de
animales domésticos muertos, lo cual contribuye a la difusién de la infeccion.

Por otro lado, los perrosy gatos domésticos pueden representar una via importante para
el transporte de los pardsitos de la fauna silvestre a un ambiente domestico.

Las dreas himedas como los bordes de lagos y los lechos de rlos ofrecen una habitat
adecuado para muchos vectores artropodos y para sus huéspedes en animales silvestres, asl
como para pajaros y roedores con habitos acuaticos o semi-acuaticos, potenciales portadores
de unamplio espectro de zoonosis virales, ricketsiosas y bactéricas (por ejemplo, leptospirosis,
tularemia).

Otras infecciones estan relacionadas con los moluscos que acttian como huéspedes inter-
medios (por efemplo, fascioliosis, esquistosomosis), con algunas especies silvestres
involucradas como reservorios en la naturaleza.

El trabajo en campos de arroz o plantaciones de aztcar de cana, el lavado de ropa, la pesca
y el bano exponen a los humanos a aquellas enfermedades transmitidas por el agua ytambien a
la mordedura de algunos aracnidos venenosos con habitos acuaticos.

En este documento se presta especial atencién a las infecciones que pueden contraerse
viviendo, cazando, haciendo turismo, crlando o desempenando otras actividades entierras secas
y biotopos forestales, como:

- Bacteriosis: borreliasis, peste, tularemia
- Micosis: criptococosis, histoplasmosis
- Rickettsiosis
- Virosis: infecciones causadas por arbovirus, fiebre hemorrdgica, estomatitis vesicular
- Protozoosis: babesiosis, leishmaniasis, tripanosomiasis
Helmintosis: equinococosis/hidatidosis
Artropodosis: miasis
e infecciones que pueden contraerse a causa del propio estilo de vida, pescando, criandoy
a través de otras actividades en tierras hiimedas y biotopos forestales hiimedos, como:
Bacteriosis: leptospirosis
Protozoosis: malaria de los primates no humanos
Helmintiasis: esquistosomiasis
Otra secciontrata de los riesgos para la salud humana derivados de la presencia de especies
peligrosas, toxicas o venenosas, con especial atencién hacia el problema de las mordeduras de -
aranas.

Los animales pueden excretar un gran numero de agentes patogenos, y contaminar
el ambiente. Asl el agente puede pasar a las fuentes o recipientes de alimentos humanos y ser
ingerido porel hombre. Los animales en cautividad (sea domésticos o silvestres) tienen mayores
probabilidades de contaminar el ambiente doméstico o circundante que los queviven enlibertad.

Los alimentos de origen animal como la carne o las visceras de mamiferos, aves o
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pescados, crustaceos, moluscos, anfibios y reptiles pueden transmitir la infeccion a los hombres
si se consumen crudos o cocidos parcialmente.

En algunas dreas, las especies de animales silvestres son cazadas por el hombre y
representan una fuente protéica de gran importancia; la crla de animales silvestres para la
produccion de alimentos es una actividad en vias de incremento en muchas regiones.

Al tener contactos con estos animales se deberla tomar en cuenta la probabilidad de
transmision de zoonosis relacionadas conel manejoy el consumo de carney de otros productos
animales. No solo el consumidor sino también los grupos profesionales deberian estar concientes
de estos riesgos.

El publico en general deberia recibir informaciones sobre los riesgos relacionados con
algunas tradiciones culinarias que favorecen la transmision de infecciones a través de los
alimentos.

Se discute de las siguientes infecciones favorecidas por los hébitos alimenticios humanos:
- Bacteriosis: carbunco, brucelosis, erisipeloide, tularemia
- Protozoosis: toxoplasmosis
- Helmintiasis: difilobotriasis, capilariasis, y otras infecciones causadas por la ingestion de
pescado crudo; gnathostomiasis, esparganosis, teniasis, triquinelosis
- Pentastomiasis: armilliferiasis, linguatuliasis

La cautividad es un factor importante que favorece la aparicion de la enfermedad en los
animales silvestres y, dada sufrecuente proximidad al hombre, puede originarse una situacion de
riesgo relacionada con la transmisién de zoonosis. Es probable que muchas enfermedades
que se encuentran en los animales en cautividad sean idénticas alas que se observan en la
naturaleza, con la Unica diferencia que la infeccion puede conducir a cambios patologicos
serios no observados en los animales silvestres, quienes no logran sobrevivir por un tiempo
suficiente.

Por tal motivo, las enfermedades de los animales silvestres en cautividad pueden darnos
informaciones importantes sobre el desarrollo de la enfermedad y la posible terapia, ayudando a
mejorar el manejo de la fauna silvestre en la naturaleza.

Grupos expuestos a riesgo son los veterinarios, el personal de laboratorio, el personal asis-
tencial, y mas en general, los que manejan animales y que tienen frecuentes contactos fisicos
con éstos, con sus excrementos, sus alimentos, y que estdn expuestos a ambientes
contaminados como jaulas, basura, recipientes de alimentos y de agua, o agujas, instrumentos
quirdrgicos, muestras de sangre y restos de animales contaminados.

Otros grupos son aquéllos involucrados en la matanza y el procesamiento de productos
de animales silvestres.

Todas las personas que trabajan o viven en estrecho contacto con animales silvestres
en cautividad estan potencialmente expuestos a riesgos de tipo biologico.

A los ninos, las mujeres embarazadas, las personas sometidas atratamiento con inmunode-
presivos o que sufren de enfermedades debilitantes, no se les deberla permitir tener contactos con
animales en cautividad incontrolados, ni permanecer en su ambiente.

Una situacion de riesgo se observa en los zoologicos, los laboratorios, las tiendas de
animales, donde se encuentran reunidas especies diversas de animales silvestres procedentes
de varias dreas geograficas del mundo. Luego de su captura, estos animales pueden permanecer
durante varias semanas en estrecho contacto con otras especies de su tierra de origen, contray-
endoaslinfecciones endémicas. De hecho,amenudo se desconoce el estado de salud de muchos
animales silvestres importados.

Ademas, el stress de la captura, de la anestesia, la cautividad en jaulas estrechas, el manejo
por parte de seres humanos, los cambios en la dieta, el ajuste climatico, el viaje (que a menudo
expone a los animales al contacto con ratas y otros animales daninos) y, no aitimo, el contacto
inusual conanimales de la misma especie o de especie diferente que a menudo no forman parte
de su ecosistema, son factores importantes que facilitan el desarrollo de organismos
patdgenos, muchos de los cuales se transmiten al hombre.

Podemos también encontrarnos con una granja donde se crian, en cantidad artificialmente
grande, animales silvestres de una o dos especies definidas para la produccién de carne o de
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piel. Amenudo estos animales son mantenidos en ambientes restringidos y alimentados de una
forma verdaderamenteartificial: por razones econdmicas se les suministran restos devisceras pro-
cedentes de mataderos y probablemente de animales infectados.

A veces, ni siquiera los modelos de reproduccion natural de estos animales, mucho
mas vulnerables a los cambios que los domésticos, se respetan. Esta manipulacion, incluyendo
la matanza, de las especies silvestres puede, como lo podrla ser mds accidentalmente en el caso
de los zoologicos, predisponer el ambiente a la diseminacion de la enfermedad. Ademas, puede
afirmarse que este tipo de granjas se encuentra mas a menudo en dreas rurales donde también
viven animales domésticos. Por esta razdn, puede haber transmisiéon cruzada de patdégenos
entre las especies silvestres y las domésticas.

En fin, a través del comercio ilegal algunos animales silvestres terminan como animales de
companla;y aun cuando la importacion es legal, pueden no recibir control y atencién sanitarios
suficientes, por lo que, a menudo, sus certificados de salud no son confiables. La situacion de
estosanimales, muchomas que la de otros animales silvestres, los lleva atener, adiario, contactos
estrechos con el hombre y su ambiente doméstico, representando un peligro real para los que los
manejany para las otraspersonas que entran en contacto con ellos. Ademas, el hecho de no poder
predecir el comportamiento de los animales silvestres en cautividad, y especialmente en una
condicién de stress, puede aumentar la probabilidad de accidentes y de transmisidén de
infecciones. Los escasos conocimientos que poseen los veterinarios que se ocupan de animales
inusuales constituye otro factor de riesgo.

En el trabajo se presentan en forma general las zoonosis bactetianas, micdticas,
clamidiales y parasitarias transmitidas por los animales silvestres en cautividad, prestando
especial atencion a aquellas transmitidas por los primates no humanos.

Se da también una breve panoramica de los problemas relacionados con el turismo en
las areas naturales, discutiendo sobre los riesgos sanitarios de las personasy de la fauna que
entra en contacto con ellas.

La presencia, en la fauna silvestre, de enfermedades infecciosas para el hombre y/o para
los animales domeésticos, crea un conflicto entre el bienestar de los animales silvestres y del
hombre, que puede ser dificil de resolver sin que se produzcan influencias negativas en la
naturaleza. Algunos factores interfieren con los esfuerzos realizados para la prevencion y el
control, y deberian ser tomados en cuenta antes de cualquier intervenciéon humana, para poder
llevar a cabo ulteriores acciones efectivas y correctas.

En el documento, se discute sobre la interferencia provocada por factores naturales como
la migracién, movimientos de los animales en el territorio, transmisién vertical, dindmica de
poblacion, interferencia con los programas de vacunacion, e interferencia causada por el hombre
a través de los cambios ambientales, comercio internacional deanimales silvestres y posibilidad
de transmision de infecciones humanas a los animales.

Los objetivos de las autoridades de salud pablica veterinaria son la efectiva prevencion,
control y tratamiento de las enfermedades infecciosas de los animales y en especial de las
zoonosis, dada su importancia para la salud humana. Lamentablemente, los conocimientos
actuales sobre las enfermedades de la fauna silvestre son aun insuficientes para permitir un
diagnostico adecuado, una identificacion confiable de los agentes etioldgicos o una
comprension completa de la epidemiologla de algunas infecciones observadas entre los
animales.

Es por lo tanto deseable que se multipliquen los esfuerzos en este sentido, de forma que
la escala verdaderade los problemas causados por las zoonosis, las intervenciones costo-
beneficio, asl como sus efectos a largo plazo puedan ser evaluados mas objetiva y reallsticamente.
Esto puede obtenerse sblo si se desarrolla una cooperacion intersectorial efectiva entre las
istituciones que se ocupan de fauna silvestre desde un punto de vista sanitario, cientifico o
economico. Los puntos criticos son el mutuo acceso a las informaciones y a los datos que
pueden utilizarse para prever o controlar las situaciones deriesgo. Se discute de estos aspectos
y se presentan algunas propuestas y ejemplos de como puede operar un sistema de vigilancia
de la fauna silvestre.

Para terminar, sedanunas lineas generales para el manejo veterinario de la fauna silvestre.
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Riassunto

Durante il corso della sua intera evoluzione I'uomo ha occupato gli stessi ambienti naturali
sfruttati dagli animali selvatici e di conseguenza ha in comune con questi anche molti agenti
patogeni. A causa di tale stretta convivenza alcune forme parassitarie hanno sviluppato cicli
biologici che possono includere sia animali selvatici che I'vomo e/o animali domestici; altri
organismi patogeni sisono evolutiin maniera da essere in grado di sfruttare 'uvomo (o viceversa
animali selvatici) come ospite occasionale, non indispensabile per la loro soprawivenza.

Le malattie ed infezioni trasmesse naturalmente tra animali vertebrati I'uomo vengono
definite come zoonosi.

Alcuni patogeni che si trovano inanimali selvatici sono propri di particolari specie o gruppi,
ma possono rappresentare un potenziale pericolo di infezione per altri animali (domestici o
selvatici) o per la popolazione umana.

Generalmente I'uomo é solo un ospite occasionale di patogeni che colpiscono gli animali
e pud essere esposto alle infezioni zoonosiche derivanti dagli animali selvatici a causa di una
particolare abitudine o per il modo di vivere.

A volte sia 'uomo che glianimali selvatici contraggono I'infezione da una sorgente comune.
In questo caso gli animali hanno un ruolo nel variare il grado di diffusione e la trasmissibilita
dell'infezione stessa.

Infine gli stessi esseri umani possono fungere da ospiti principali di organismi patogeni
e trasmetterli agli animali con i quali vengono a contatto.

Gli animali selvatici sono una componente fondamentale di qualsiasi tipo di ambiente
antropizzato, dato che sipossonotrovare nonsoloinambienti naturali, maancheintuttele aree rurali
ed urbane. Nel primo caso le zoonosivengono trasmesse in genere direttamente (contatto, vettore
artropode, cibo) dall'animale selvatico all'uvomo - in questo contesto anche le conseguenze del
contatto diretto con specie velenose o attacchi da parte di animali vengono considerati come
zoonosi - nel secondo e terzo caso linfezione pud venir trasmessa sia direttamente che indiret-
tamente, passando prima attraverso animali domestici per giungere poi all'uomo.

Gli animali selvatici rappresentano inoltre un’importante componente dell’economia
umana. In certi casi la loro presenza pué avere effetti negativi, come ad esempio la trasmissione
dimalattie all'uomo e agli animali domestici, ladistruzione di cibo, raccoltied altri prodotti destinati
all'uvomo e/o agli animali di sua proprietd. A volte la presenza di animali selvatici non ha effetti
evidenti sull'ambiente umano, ma in molti casi é utile e redditizia perché sfruttabile come fonte
di cibo o di altri prodotti oppure come fonte di svago per i visitatori di aree naturalli.

Risulta essenziale determinare i fattori di rischio connessi con ogni area e con ogni attivita
umana in relazione alla presenza di animali selvatici. L'entit4 della problematica rende oltre
tutto moito difficile affrontare I'argomento in modo generale.

Di conseguenza nel presente lavoro verranno trattati solo alcuni esempi, ma é implicito che
per ogni area dovranno essere individuate le zoonosi potenzialmente trasmissibili dalla fauna
selvatica locale nonché il tipo di esposizione umana connessa con le attivitd svolte in un determinato
ambiente.

Situazioni di speciale rischio possono essere legate a particolari stati di recettivitd
nell'uomo, come la gravidanza o I'immunodepressione.

Nel valutare i fattori di rischio é necessario considerare il fatto che le persone raramente
svolgono un’unica attivitd; in effetti é possibile che si sommino fattori di rischio perche la persona
svolge pit di un’attivita pericolosa, connessa con la professione o con il tempo libero.

Attivita agricole, il lavoro nei campi e altre professioni, come anche il turismo possono
produrre condizioni favorevoli per la trasmissione di zoonosi. Lamancanza di igiene negli ambienti
divita pud inoltre accentuare i rischi per la salute.

Le persone che, lavorando sui campi, dedicandosi alla pastorizia, alla caccia o svolgendo
attivita forestali vengono in contatto con artropodi vettori, che si nutrono su animali selvatici,
possono contrarre malattie quali la leishmaniosi o la borreliosi e infezioni da Arbovirus. Tali attivité
espongono I'uvomo anche ad attacchi da parte di specie pericolose e velenose quali artropodi o
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serpenti, specialmente in aree tropicali.

L’uomo pud infettarsi persino attraverso il semplice contatto con ambienti naturali, in cui vi
siano depositi di materia organica proveniente da animali (per es. infezioni da clostridi,
dermatofitosi da funghi geofili, istoplasmosi, criptococcosi).

| pastori e i guardiani di bestiame al pascolo sono particolarmente esposti a rischi
professionali in generale e azoonosi in particolare, perché vivono spesso lontano da servizi medici
e ospedalieri; essi non usufruiscono di programmi di educazione sanitaria, le loro mandrie e i
loro greggivengono rarament controllati e hanno poca assistenza veterinaria. Normalmente queste
persone devono affrontare in modo autonomo le malattie (umane ed animali) e devono risolvere i
problemi sanitari con i pochi mezzi a loro disposizione.

Si deve ricordare che gli animali selvatici possono contribuire all’endemicitd di infezioni
degli animali domestici, altrimenti prevenibili attraverso vaccinazione, rendendo inefficaci misure
di controllo (es. brucellosi, carbonchio ematico, peste suina).

Carnivori selvatici possono contribuire al completamento di cicli biologici parassitari che
comprendono animali domestici e animali spazzini che si nutrono di carogne di animali domestici
possono propagare infezioni.

D’altra parte cani domestici e gatti possono rappresentare un'importante connessione per
il trasporto di parassiti degli animali selvatici nell'ambiente domestico.

Aree umide come le sponde di laghi o di fiumi offrono un habitat adatto a molti artropodi
vettori e ai loro ospiti selvatici, come anche a vari uccelli e roditori dalle abitudini acquatiche o
semiacquatiche, che sono potenziali propagatori di un vasto spettro di infezioni zoonosiche virali,
da rickettsie e batteriche (es. leptospirosi, tularemia).

Altre infezioni sono connesse con molluschi che fungono da ospite intermedio (es.
schistosomosi) e includono alcune specie selvatiche come serbatoi naturali.

Lavorare nelle risaie, nelle piantagioni di canna da zucchero, lavare i panni, pescare e
bagnarsi sono attivitd che espongono [l'uomo a queste infezioni legate ad ambienti umidi o
acquatici, ma anche al morso di serpenti velenosi con abitudini acquatiche.

Nel presente lavoro é statarivolta speciale attenzione a quelle infezioni umane che possono
venircontratte abitando, caciando o facendo turismo, lavoriagricoli e altre attivita in biotopiterrestri
(boschi,foreste, savane ecc.), quali:

- Infezioni batteriche: Borreliosi, Malattia di Lyme, Peste,
Tularemia.
- Micosi: Criptococcosi, Istoplasmosi
- Rickettsiosi
- Infezioni virali: Infezioni da Arbovirus, Febbri emorragiche, Rabbia, Stomatite vescicolare
- Infezioni da protozoi: Babesiosi, Leishmaniosi, Tripanosomosi
- Elmintiasi: Echinococcosi/ldatidosi
- Infezioni da artropodi: Miasi
e a quelle infezioni che possono essere contratte a causa del modo divivere della persona, durante
la pesca, attivita agricole e altre occupazioni in ambienti acquatici o foreste e terreni umidi, quali:
- Infezioni batteriche: Leptospirosi
- Infezioni da protozoi: Malaria delle scimmie
- Elmintiasi: Schistosomosi

Un ulteriore capitolo si occupa dei rischi per 'uomo causati dalla presenza di specie
pericolose, tossiche o velenose, con particolare riguardo al problema del morso da serpente.

Un gran numero di organismi patogeni possono venir eliminati dagli animali e contaminare
I'ambiente. In questo modo possono passare sufonti di cibo umane o contenitori di cibo e poivenir
ingeriti dall'uomo. Animali in cattivita (sia domestici che selvatici) hanno pit probabilitd di
contaminare "ambiente domestico e peridomestico che non quelli viventi allo stato libero.

Cibo di origine animale come carne o visceri di mammiferi, uccelli, pesci, crostacei,
molluschi, nonché anfibi e rettili sono in grado di trasmettere infezioni all’uomo se consumati crudi
o0 parzialmente cotti.

In alcune zone specie di animali selvatici rappresentano una preziosa fonte di proteine e



XiX

vengono quindi cacciate; I'allevamento di animali selvatici a scopo alimentare & un ‘attivita che é in
incremento in vari paesi.

Nella gestione di tali animali si dovrebbe tener conto della possibilita di trasmissione di
zoonosi connesse con la manipolazione ed il consumo della carne o di altri prodotti di origine
animale. Non soltanto il consumatore ma anche categorie professionali dovrebbero essere
informati su tali rischi.

Il pubblico in generale dovrebbe essere messo al correntedei rischi legati alle tradizioni culinarie
che favoriscono Ia trasmissione di infezioni di origine alimentare.

Vengono discusse le seguenti infezioni di origine alimentare:

- Infezioni batteriche: Carbonchio ematico, Brucellosi, Mal Rossino, Tularemia

- Infezioni da protozoi: Toxoplasmosi

- Elmintiasi: Difillobotriosi, Capillariosi e altre infezioni causate dall’ingestione di pesce crudo,
Gnathostomosi, Sparganosi, Teniosi, Trichinellosi

- Infezioni da Pentastomidi: Infezioni da Armillifer, Linguatulosi

Un importante fattore che aumenta la possibilitd di insorgenza di malattie inanimali selvatici
& la condizione di cattivita, inoltre a causa di tale innaturale prossimita all'uomo, vengono create
situazioni di rischio per quanto concerne la trasmissione di zoonosi.

E’ probabile che molte delle malattie riscontrate inanimali in cattivita siano identichea quelle
che li colpiscono in natura, con la differenza che I'infezione pué portare a gravi cambiamenti
patologici, non osservabili in animali allo stato libero che non soprawviverebbero abbastanza a
lungo. Per questo motivo la malattia dell’animale sevatico in cattivita pu6 fornire preziose
informazioni concernenti lo sviluppo della malattia e possibili terapie, rendendo possibile una
migliore gestione degli animali selvatici in liberta.

Veterinari, personale di laboratori, addetti al mantenimento di animali e pit in generale
persone che hanno frequente contatto fisico con animali, loro escrementi, contenitori di cibo e
acqua o con aghi, istrumenti chirurgici, campioni di sangue e carcasse contaminati sono esposti
al rischio di zoonosi.

Altre categorie sono rappresentate da coloro che svolgono operazioni di macellazione o
produzione di prodotti derivanti da animali selvatici.

Tutti coloro che lavorano o vivono in stretto contatto con animali selvatici in cattivita sono
potenzialmente esposti a rischi di natura biologica. Uno dei principali motivi é la mancanza di
informazione.

Bambini, gestanti, persone trattate con farmaci immunodepressivi o affetti da malattie
debilitanti, non dovrebbero avere contatto con animali in cattivita non controllati dal punto di vista
sanitario, né frequentare lo stesso ambiente.

Esiste una situazione a rischio negli zoo, in laboratori, in negozi di animali dove specie
diverse di animali selvaticiarrivano da varie parti del mondo. Unavolta catturati, talianimali possono
trascorrere settimane in stretto contatto con altre specie del loro paese paese d’origine,
contraendo infezioni endemiche. In effetti lo stato sanitario di molti animali selvatici importati che
arrivano a destinazione é spesso SConosciuto.

Inoltre lo stress della cattura, la sedazione, la stabulazione in gabbie ristrette, la
manipolazione da parte di esseri umani, i cambiamenti nella dieta, I'acclimatazione, il viaggio (che
frequentemente permette il contatto con ratti e altri animali nocivi) e non ultimo il contatto
innaturalmente stretto con conspecifici ed altri animali, assenti nell’ecosistema naturale, sono
fattori importanti che facilitano lo sviluppo di organismi patogeni, molti dei quali trasmissibili
all'uomo.

Possiamo avere anche la situazione di animali selvatici da allevamento, dove un numero
artificilamente alto di individui di una o due specie viene allevato per produrre carne o pelliccie.

Questi animalivengono tenuti spesso in ambienti ristretti e nutriti in maniera artificiale; per
motivi economici, specie carnivore possono venir nutrite con prodotti di scarti di macello,
eventualmente infetti. Avolte neanche gli schemi riproduttivi naturali di queste specie, molto pit
sensibilia cambiamenti di specie domestiche, vengono rispettati. La manipolazione, macellazione
inclusa, delle specie selvatiche pué produrre, cosl come pué awenire seppur accidentalmente in
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zoo, una ambiente che facilita la propagazione di infezioni.

Inoltre e da notare che tali allevamenti si trovano generalmente in zone rurali in cui vivono
animali domestici. Per questo motivo possono prodursi infezioni crociate tra animali selvatici in
cattivita e specie domestiche.

Infine specie selvatiche tenute come animali da compagnia possono venir introdotte
illegalmente sul mercato e anche se importate legalmente possono non essere sufficientemente
controllate o seguite da un punto divista sanitario; il certificato sanitario che accompagna I'animale
pué non essere attendibile. Questo tipo dianimali, piti di ogni altro animale selvatico, ha occasione
di essere giornalmente in stretto contatto con I'uvomo e con I'ambiente domestico e pud
rappresentare un vero pericolo per il proprietario o altre persone che se ne occupano. Inoltre il
comportamento imprevedibile di animali selvatici tenuti in cattivita, ossia in condizioni stressanti,
puo moltiplicare le occasioni di incidenti e di trasmissione di infezioni.

Un ulteriore fattore di rischio é rappresentato dalla scarsita di informazioni che molti
veterinari che curano animali da compagnia possiedono riguardo alla patologia di specie
selvatiche.

Vengono presentate in maniera generale le piti importanti zoonosi batteriche, micotiche,
da clamidie e parassitarie trasmissibili da animali selvatici in condizioni di cattivitd, con speciale
riguardo alle infezioni trasmesse da primati.

Vengono passati brevemente in rassegna i problemi derivanti dal turismoin aree protette con
discussione sia dei rischi sanitari per I'vomo che di quelli per la fauna che viene in contatto con gli
esseri umani.

La presenza di malattie nella fauna selvatica, infettive per I'uomo e per gli animali domestici,
provoca un confiitto tra il benessere degli animali selvatici e quello dell’'uvomo che pué essere di
difficile soluzione senza conseguenze negative sulla natura. Alcuni fattori interferiscono con gli
sforzi di prevenzione e controllo delle malattie e dovrebbero essere presi in considerazione prima
di ogni intervento umano per rendere le azioni efficaci e corrette.

Nel lavoro vengono discusse le interferenze provocate da fattori naturali come migrazioni,
movimenti territoriali di animali, la trasmissione verticale diinfezioni, la dinamica di popolazioni, le
interferenze con programmi divaccinazione, le interferenze causate da cambiamentidell’ambiente
da parte dell’'uvomo, il commercio internazionale con animali selvatici e la possibilitd di trasmissione
di infezioni umane ad animali.

Tra gli obiettivi delle autorita di Sanita Pubblica Veterinaria vi sono un’efficace prevenzione,
controllo e trattamento di malattie infettive animali e in particolare dizoonosi, perché connesse con
la salute umana. Sfortunatamente le attuali conoscenze sulle malattie della fauna seNatica sono
ancorainsufficienti per permettere diagnosiadeguate, I'identificazionee sicura di agenti eziologici
o la completa comprensione dell’epidemiologia di varie infezioni osservate negli animali selvatici.

E'percio desiderabile moltiplicare gli sforzi in questa direzione in modo che I'entita reale di
problemi sanitari derivanti da zoonosi, i costi e i benefici di interventi, nonché gli effetti a lungo
termine di questi possano venir valutati in maniera obiettiva e realistica.

Cio é raggiungibile solamente attraverso una effettiva collaborazione intersettoriale tra
istituzioni che si occupano della fauna selvatica da un punto di vista sanitario, scientifico o
economico.

Il punto critico é il mutuo accesso a informazioni, dati che possono venir utilizzati per predire
o controllare situazioni di rischio. Questi aspetti vengono discussi e vengono presentati alcuni
esempi e proposte su come un sistema dj sorveglianza della fauna selvatica pué essere operativo.

Infine viene dato un quadro generale degli interventi di gestione veterinaria sulla fauna
selvatica.



1. INTRODUCTION: WILD ANIMALS AS A VETERINARY
PUBLIC HEALTH PROBLEM

Man and wildlife have shared the same environment throughout their
evolution. It is consequently natural that they share many pathogens. Because of this
closeness, some parasitic organisms have developed life cycles which may include
wild animals aswell as man and/or domestic animals; others have adaptedthemselves
soasto accept man (or, viceversa, wild animals) as an occasional host, not essential
for the survival of the parasite species. Those diseases and infections that are
naturally transmitted between vertebrate animals and man are defined as zoonoses
(WHO, 1959).

Some pathogens found in exotic animals are unique to certain species or
groups, but may also be potentially infectious for other animals (domestic and wild)
and for people.

Generally, man is an occasional host of animalpathogensand may be exposed
to zoonotic infections derived from wildlife by a particular habit or life-style.

Sometimes man and wild animals share diseases, becoming infected from a
common source. In this case animals may play a role in varying the extent of
distribution and transmission of the infection (Siemering, 1986). v

Finally, human beings themselves may act as principal hosts of pathogenic
organisms, and transmit them to animals that come in close contact with them.

One aim of veterinary public health authorities is the effective prevention,
control and treatment of infectious diseases of animals and particularly zoonoses,
because of their importance for human health. Unfortunately, present knowledge
about wildlife diseases is still insufficient to allow an adequate diagnosis, a reliable
identification of etiological agents or a complete understanding of the epidemiology
of several infections observed among wild animals.

It is therefore desirable to multiply effortsin this direction so that the true scale
of health problems caused by zoonoses, the cost-benefits of interventions, as well as
their long-term effects can be more objectively and realistically evaluated.



2. ZOONOSES FROM WILDLIFE IN RELATION TO HUMAN
ACTIVITIES AND INHABITED AREAS

Wild animals are a fundamental component of every type of human environ-
ment, as they may be found not only in every category of wilderness, but also in all
cultivated land and urban settlements. In the first case, zoonoses are generally
transmitted in a direct way (contact, arthropod vector, food) from wild animal to man;
in the second and third, the infection may be transmitted either directly or indirectly
passing first through a domestic animal and then to man.

Wildlife is also an important component of the human economy. In some cases
its presence may have negative effects: e.g., the transmission of diseases to man and
domestic animals, the destruction of foods, crops and other goods destined for man
and/or domestic animals.

In a paper of Pastoret ef al. (1988) the problem of the presence of diseases
transmissible between wild and domestic animals is discussed and an exhaustive list
of infectious diseases (including zoonoses) in the wild host species, originating from
data collected from 22 nations or territories that are members of the OIE (Office
International des Epizooties) is presented.

Sometimes wild animals have no obvious effect on the human environment, but
in many cases they are useful and valuable as a source of food and other products or
as a source of recreation for humans visiting natural areas.

Itis essential to determine the risk factors connected witheach geographical area
and each human activity in relation to wildlife. The size of the problem creates many
difficulties in trying to make any generalization. As a consequence, only some
examples will be discussed in the present paper, but it should be understood that each
area should endeavour to determine which are the zoonoses potentially transmissible
by the local wild animals and the type of human exposure connected with the activities
undertaken in each area.

Special risk situations may be connected with particular states of receptivity of
persons such as pregnancy or immunosuppression or professional occupations.

In evaluating the risk factors it is necessary to consider that exposed persons
rarely perform only one activity; in fact, they may cumulate risk factors arising from
more than one dangerous activity, related either to their work or to their leisure time.

2.1 Infections favoured by man’s proximity to a natural environment
Farming activities, field work and other rural activities, as well as tourism, may
“create situations of close contact with wildlife, creating favourable conditions for the



transmission of zoonoses. Poor hygienicliving conditions may increase health hazards.

Humans may come into contact with arthropod vectors feeding on wildlife, by
performing field work, range animal farming, hunting, or forest work, thus acquiring
diseases such as leishmaniosis or borreliosis and arboviral infections.

Man may aquire infections even by simple contact with a natural environment,
enriched by animal matter (e.g., clostridial infections, geophilic dermatophytoses, his-
toplasmosis, cryptococcosis).

Persons working with range animals are not only exposed to professional disease
in general but to zoonoses in particular. Because they often live far from medical
facilities, they are not subject to educational programmes; their flocks and herds are
rarely controlled and have scarce veterinary assistance. Generally these persons are
oftenleft alone with their pathology (human and animal) and their own capacity to face
problems. Zoonoses related to these activities not only affect the health of human food
producersbut also the animal sources of valuable food such as dairy products and meat.

It must be said that wild animals may contribute to the endemicity of infections
of domestic animals, which otherwise may be prevented by vaccination, making
control efforts often ineffective (e.g., brucellosis, anthrax, hog cholera).

Wild carnivores may contribute to the to life cycles of parasites involving
domestic animals. Predation by canids on sheep or goats with hydatid cysts may
perpetuate the cycle of Echinococcus granulosus and scavengers feeding on carcasses
of domestic animals may spread diseases.

On the other hand, domestic dogs and cats may be an important connection for
the transport of wildlife parasites into the domestic environment.

Humid areas such as lake margins and river banks offer a suitable habitat for
many arthropod vectors and for their wild animal hosts, aswell as for birds and rodents
with aquatic or semi-aquatic habits, potential carriers of a wide range of viral,
rickettsial and bacterial zoonoses (e.g., leptospirosis, tularemia).

Other infections are connected with molluscs acting as intermediate hosts (e.g.,
schistosomosis), with some wild animal species involved as reservoirs in nature (see
2.1.2.3)).

Workinrice fields, sugarcane plantations, washing of clothes, fishing and bathing
exposes humans to these water-borne diseases.

If uncontrolled these disease risks, frequently unsuspected or even new for an
areamay prohibit or inhibit utilization of essential renewable resources, or exploration
for and extraction of non-renewable resources (e.g., minerals) (Schwabe, 1981).
2.1.1 Infections that may be contracted by dwelling, hunting, tourism, farming or other



activities in dry land and forest biotopes.

2.1.1.1 Bacterioses

Borreliosis. Reservoirs of the spirochaetes of the genus Borrelia are various
species of wild animals. Ornithodoros ticks are the arthropod vectors of most species.

The circulation of the etiological agents in nature is favoured by the great
adaptability of the ticks to their hosts and the environment.

For example O. hermsi lives at 1000 m altitude, feeding on squirrels and may be
found in the living holes of rodents and in wooden huts, whereas hosts of O. turicata
are sheep and goats. This latter tick is found in wool and animal pelts, as well as in earth
holes of rodents and snakes.

In natural foci, armadillos (Dasypodidae), opossums (Didelphidae), weasels
(Mustelidae), squirrels (Sciuridae), bats (Chiroptera) and mice (Muridae) have been
found infected. These are all animals adapted to life in nests, burrows and dwellings.

Borreliahasbeen isolated alsofrom horses and cattle. Some of these species may
be important in maintaining the infection in nature.

Man becomes infected accidentally by coming into contact with the wild
environment where ticks are present.

In 1973, 62 tourists visiting the Grand Canyon in Arizona who were lodged in
wooden huts became infected. In 1976 in California another six contracted the disease
under similar conditions (Harwood and James, 1979).

An increasingly important form of borreliosis is Lyme disease. Man and
animals can acquire the infection caused by the spirochaete Borrelia burgdorferi by tick
bite. In America as well as in Europe, Lyme borreliosis is the most frequent tick-borne
disease of man; in 1989, more than 5000 cases were reported in the USA (mainly in
the northern and central-easternregions). In Europe the disease is reported in at least
19 countries (Burgdorfer, 1991). It is reported also in China, Japan, Mongolia and in
the Soviet Union.

Cases of intrauterine Lyme borreliosis that have caused anomalies in the foetus
and newborn have been described.

In the USA, the disease appears primarily in inhabited areas ("peridomestic
exposure”) (Burgdorfer, 1991), but the infestation of wild animals with Ixodesdammini
ticks ensures the persistence of the infection also in natural areas. In California and
in the surrounding regions the main vector of Lyme borreliosis is I. pacificus. The adult



forms of these ticks feed on deer species and may occasionally bite humans, nymphs
and larval stages are found on different species of wildlife. Larvae of the tick take up
the spirochaete from the blood of rodents (Peromyscus leucopus) and when they reach
the nymphal stage they are able to transmit the infection to other animal species.

In Connecticut in 1984, Magnarelli et al. (1984) found 21,4% of chipmunks
(Tamias sp.) and 84,2% of opossum (Didelphis spp.) infested with this tick. In the same
survey they found high antibody levels in white-tailed deer (Odicoileus virginianus)
10%; western chipmunk (Tamias striatus) 17%; grey squirrel (Sciurus carolinensis)
50%; opossum (Didelphis virginiana) 17%; raccoon (Procyon lotor) 23%; and dogs
24%. The disease is spreading even in areas that are free of the tick vectors (Ixodes
dammini, 1. pacificus). Thus, other tick species (Amblyomma americanum,
Rhipicephalus sanguineus, Dermacentor or Ixodes spp.) or blood-sucking insects (e.g.,
species of Chrysops, Hybomitra, Aedes, Cuterebra) may also transmit the infection.

In Europe, man as well as dogs become infected when passing through natural
foci, where the vector L. ricinus is present; spirochaetes similar to B. burgdorferi have
been found (Burgdorfer, 1991) alsoinl. hexagonus, the tick of the porcupine (Hystrix
sp.).

More epidemiological data are needed to understand the development of the
disease in different countries.

Plague. Natural infection of Yersinia pestis occurs in 230 species and subspecies
of rodents, but lagomorphs can also be infected (Acha and Szyfres, 1989). The
different species and the different populations do not present the same susceptibility
to the infection: animals living in an enzootic area are much more resistant than those
living in disease-free areas. The ecological aspects of every particular natural area
should be carefully considered.

In the USA, for example, ground squirrels of the genus Citellus are susceptible,
whereas some species of voles (Microtus) or deer mice (Peromyscus) are resistant.

The black rat (Rattus rattus) is very susceptible, but the infection is overcome
rapidly. This animal may therefore be only a temporary host as was the case in India
(Acha and Szyfres, 1989).

In natural foci the infection is maintained in a continuous cycle of the etiological
agent transmitted by the rodents’ fleas. Epidemics among the animals are only
observed when many susceptible individuals are present, become infected and are not
able to survive. The bacteraemia of the dead animals infects a large number of fleas
contributing to the spread of the disease.



Otherwise there may existasilent infectionin enzooticfoci forlong periods. This
implies that the natural focus has not been eliminated. The persistence of a natural
infection depends largely on the degree of resistance shown by the local rodent
population.

Wild rodents can transmit the disease to domestic species by the medium of
ectoparasites. Other mammals may act as the link between the sylvatic and the
domestic cycle. An example is the opossum (Monodelphis domestica) in northeast
Brazil, infested by the local vector of sylvatic plague, the flea (Polygenis bohlsi jordani)
which is often seen close to human dwellings.

Man may be infected accidentally by flea-bite, by handling infected animals with
abrased hands or by being bitten by the animal.

Actually plague is mainly zoonotic and foci are observed mainly in semi-arid
areas.

Wild rodent control is feasible in selected endemic or epidemic recreational
areas. The main problem is the avoidance of flea-infested rodents and their habitats.

Tularemia. Francisella tularensis has been isolated from more than 100 species
of mammals, 25 species of birds, 70 species of arthropods and some species of fish,
toads and frogs (Gillespie and Timoney, 1981). More specifically, the infection has
been reported in cats, dogs, calves, domestic chicken and has been isolated in coyotes,
bobcats, skunks, deer, owl-monkey, snakes, quail, prairie chicken, pheasants, shrikes,
ducks, gulls and hawks.

In natural foci the disease is maintained by wild vertebrates independently of
manand domestic animals, ticks (Ixodes, Dermacentor) being the vector. Animals show
various degrees of susceptibility to the disease. In lagomorphs (hares, rabbits) and
rodents (muskrats, beavers, rats) the disease may be fatal. These animals may be
carriers and are a source of infection for man; other mammals and birds, although
susceptible, do not die and thus represent an important reservoir. Carnivores (foxes,
minks) become infected but do not develop clinical disease.

Man and domestic animals acquire the infection accidentally. The route of
transmission is percutaneous (e.g., by arthropod bite, infection of skin lesions),
conjunctival, oral, aerosol and even through the domestic use of water polluted by
infected animals (Giovannini, 1984). The disease is an occupational one, involving
laboratory workers, hunters, trappers, fur skinners, sheep shearers. These persons
should wear protective clothes and take precautions in relation to food and water
ingestion (cooking, boiling).



In Canada, a veterinarian contracted the disease after being bitten by a monkey
(Saguinus nigricollis), probably infected by the ticks of squirrels which frequently
visited the monkey’s cage (Nayar et al., 1979).

In the USA, tick-borne tularemia of lagomorphs is the cause of 90% of human
cases while 5-10% constitute a water-borne infection. In Europe and Asia, though
involving lagomorphs, the infection may be distinct from the tick-borne American
type, involving more water-borne tularemia (Reilly, 1970; Giovannini, 1984).

In N. America, the animals which may transmit the infection are rabbits
(Sylvilagus sp.), hares (Lepus californicus), beavers (Castor canadensis), muskrat
(Ondatrazibethicus), mice (Microtus spp.) and sheep. In Europe, murine and microtine
rodents, as well as hares (Lepus europaeus) are involved.

In the USSR and Asia, rodents of the genus Gerbillus may also act as reservoirs.

2.1.1.2 Mycoses

Cryptococcosis The agent Cryptococcus neoformans affects man and a great
variety of mammals. This mycotic infection is reported in domestic hoofed mammals,
dogs, cats, nonhuman primates and other wild animals, particularly in zoos.

Generally, birds are not infected but their excrement may favour the growth of
Cryptococcus, for example, the creatinine of pigeons’ faeces is a good nitrogen source
for the saprophyte. However, in a survey of Nouman ef al. (1980) in Egypt 111
migratory birds (quails, pintails, shovellers, garganey and common scooter) were
collected and mycological examination was carried out. The examination of the
internal organs and muscles revealed in 82% of the birds the presence of yeasts and
mouldssuch as Aspergillus (A. niger, A.candidus, A. fumigatus, A. flavus) and Torulopsis,
Trichosporon, Candida, Rhodotorula and Cryptococcus. Cryptococcus neoformans was
isolated from a kidney of a pintail and this seems to be the first record of isolation of
this pathogen from a kidney of birds. Although there is no evidence of host-to-host
transmission and man and animals normally contract the infection by exposure to
sources in nature, these authors recommend great care in the dressing and storage of
birds used as food, because of the risk of food-borne mycoticinfections. Compromised
human hosts, e.g., immunosuppressed persons, are particularly exposed to the
infection. Large synanthropic bird populations, such as pigeons, should be controlled
in areas intensively frequented by humans.

Histoplasmosis. The reservoir of the saprophyte Histoplasma capsulatum is the



