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Selected Zoonoses and Other Health Hazards

I
INTRODUCTION
· Zoon meaning animals, and noses meaning diseases

· Zoonoses literally refers to dzs transmitted directly to humans by animals.

II
VIRAL DISEASES

A.
Poxviruses

· In humans, usually manifested by the development of proliferative cutaneous or subQ self-limiting lesions.

1.
Nonhuman Primate Poxvirus Infections

a.
Monkeypox

· More closely related to smallpox than vaccinia or cowpox.

· Produces a serological response and clinical syndrome in humans indistinguishable from smallpox.

i. Reservoir and incidence

· Rhesus, cynos, and other OWMs involved in outbreaks, but squirrel monkeys reported susceptible.

· No human monkeypox outbreaks have been reported w/ outbreaks in captive colonies.

ii. Mode of trans

· Rapidly in natural outbreaks among susc animals ( high morbidity and high mortality.  Seroconversion w/o clinical signs detected.

iii. CS

· Fever followed in 4-5 days by cutaneous eruptions, usu on the limbs and less freq on the trunk, face, lips and buccal cavity.

· Humans similar to NHP.  Fever, malaise, headache, sore throat, and diffuse maculopustular rash of peripheral distribution.  Can be transmitted from human to human.

iv. Control and prevention.  Sanitation, isolation, vaccination w/ vaccinia.

b.
Benign Epidermal Monkeypox (BEMP)

i. Mode of trans

· Rapid spread thru gang-caged NHPs.  Fomite trans inferred by tattoo needle.

· Immunity to reinfection lasts for at least 6 months.

ii. The dz in NHPs

· Circumscribed, oval to circular, elevated red lesions distributed over the eyelids, face, body, and genitalia.

· BEMP lesions in epidermis and adnexal structures differentiates from Yaba.  Similar to Yaba, ICIBs.

· Lesions spontaneously regress in 4-6 weeks.

iii. The dz in humans

· BEMP causes mild dz similar to that in monkeys, but lesions regress in 2-3 wks.  Closely related to Tanapox virus, Kenya.

c.
Yaba Virus

· Closely related agent of a poxvirus subgroup distinct from vaccinia-variola subgroup.  Initially reported in outdoor rhesus colony in Yaba, Nigeria.

i. Reservoir and trans.  Rhesus, baboons, aerosol and possibly vectors.

ii. The dz in NHPs and humans

· Develop subcutaneous benign histiocytomas that reach max size at 6 wks and regressed approx. 3 wks.

· In rhesus tumor conferred immunity to reinfection.

2.
Contagious Ecthyma (Orf)

· Poxvirus of sheep and goats characterized by epithelial proliferation and necrosis of the skin and mucous membranes of the urogenital and GI tracts.

i.
Reservoir and incidence

· All breeds of sheep and goats, primarily the young, causing high morbidity and predisposing to 2( bacterial infections.

ii.
Mode of trans

· Papules evolving to crusted exudative vesiculopustular lesions on the muzzle, eyelids, oral cavity, feet, or external genitalia are laden w/ virus and serve as source of infxn and environmental contamination.

· Resists dessication, can remain viable for months.

· Trans to humans by direct animal contact or indirectly thru fomites

iii.
Dz in humans

· Firm, large painful nodules usually on the hands.

· Resolve spontaneously w/ minimal scarring in 1-2 months.

B.
Hemorrhagic Fevers

· Bleeding is the main clinical manifestation

· Transmitted by mosquitoes or ticks or by direct contact w/ excreta of infected rodents.

· RNA viruses

1.
Yellow Fever

· An acute mosquito borne hemorrhagic fever caused by an RNA Flavivirus

· Two forms: urban and jungle (sylvatic or forest); distinguished by different arthropod vector and vertebrate hosts.

· Urban trans by mosquito, Aedes aegypti.

· Jungle trans in the bite of a forest mosquito and is perpetuated in a monkey–mosquito–monkey cycle.

· In Africa the cycle is similar, w/ A. africanus the principal vector.

i. C.S. and Dx

· African monkeys acquire the dz at an early age, pass thru mild dz, and develop immunity.

· Epizootic dz in NWMs characterized by fever, vomiting, anorexia, yellow to green urine and icterus

· Necropsy: necrotic hemorrhagic and bile-stained organs.

· Classic lesion: massive hepatic midzonal necrosis w/ necrotic hepatocytes developing characteristic eosinophilic, ICIBs, or “Councilman’s bodies.”

ii. Diagnosis and control

· Imported monkeys must be certified that they

(1) Originate from YF-free area,

(2) been maintained in a double-screened, mosquito proof enclosure, 9 days prior to shipment, or

(3) been immunized against YF

2.
Korean Hemorrhagic Fever (Epidemic Hemorrhagic Fever–Osaka)

· Febrile dz w/ renal involvement caused by Hantaan virus.

· Enzootic in wild rodents, Apodemus spp. in Korea

· In humans it causes high fever, myalgia, headaches, diarrhea, nausea and vomiting, proteinuria, oliguria or polyuria, and hemorrhagic manifestations.  No clinical signs in rats.
· Testing of sera by IFA in lab rats, Apodemus spp., other wild rodents, possibly mice.
C.
Lymphocytic Choriomeningitis Virus (LCM)

· Only latent mouse virus that naturally infects humans.

i. Reservoir and incidence

· Wild mice

· Mice and, to lesser extent, hamsters are the only species in which a long-term asymptomatic infxn is known to exist.

· Eradication accomplished by cesarean derivation and seromonitoring, culling and preventing entry of wild mice.

· Seen in some pet hamsters.  1st infected hamster colony was reported in 1974.

· Another source for humans is LCM virus in experimental mouse tumors

· Source in a transplantable leukemia of C58 mice.

· Also found as a contaminant of mycoplasma and murine poliovirus.

ii. Mode of trans

· Congenitally infected mice show no signs, but are persistently viremic and viruric.

· Most human lab infxns associated w/ improper handling of infected murine tissues; can also be infected directly by feces or urine of mice or indirectly by inhaling dried excreta on dust.

· Mus musculus plays an important role in incidence of human dz.

· Households w/ hamsters in wire cages placed in a common living area have the highest incidence of infection.

· Control is directly related to sanitary conditions in homes and laboratories.  Careful washing of hands or use of disposable gloves reduces the risk of infection.

· LCM has also been recovered from cockroaches, mosquitoes and wood ticks.

iii. C.S., susceptibility, and resistance in humans

· Mild influenza-like syndrome, +/- CNS involvement.

· Dx: rise in antibody titers is the most conclusive, other than by virus iso.

D.
Measles (Giant cell pneumonia, Rubeola, Monkey Intranuclear Inclusion Agent)

i. Reservoir and incidence

· Humans reservoir; low incidence in natural NHP habitat.

· NWPs more resistant

· Seroconversion in imported macaques.

ii. Mode of trans

· Direct contact.  Highly contagious

· Virus is shed beginning in the prodromal phase and continuing through the exanthematous phase of the dz.

· Viral excretion occurs through the m.m. of the eye and pharynx, later respiratory and urinary tracts.

iii. CS.

· After incubation of 9-11 days, catarrhal prodromal phase - conjunctivitis.

· Pathognomonic bluish white “Koplik spots” on the buccal mucosa develop 2-3 days after onset of dz w/ accompanying leukopenia.

· Next an exanthematous rash begins in the buccal cavity and spreads over cheeks, neck, chest and body.  Interstitial pneumonia develops in this phase in monkeys.  Otitis media and bronchopneumonia are the most common bacterial complications.

iv. Dx and control

· Acquire natural immunity shortly after capture.

· Clinical signs, serology, and histopathology

E.
Hepatitis
i. Reservoir and incidence

· Hepatitis A virus (HAV, infectious hepatitis) infects chimps, gorillas, patas, Celebes, woolly monkeys and some tamarins.

· NHPs can be infected by oral or parenteral routes and shed virus in feces.

· Clinical signs are not usually evident, but malaise, fever, nausea, vomiting, jaundice and increased liver enzyme values have been recorded in chimps and patas.  The attack rate in humans is higher in those associated w/ chimpanzees recently introduced into captivity.

ii. C.S. and prevention in humans

· Incubation period 15-50 days.  Abrupt onset of fever, malaise, anorexia, nausea, abdominal discomfort and jaundice.  Severity related to age; fatalities are low.

· Anti-HAV IgM and IgG Ab levels can be quantitated to differentiate acute and convalescent phases of the illness.  IgG anti-HAV confers life-long immunity against reinfection.

· Immunoprophylaxis w/ immune serum globulin has proven effective for personnel in contact w/ newly imported chimps.

F.
Herpesvirus simiae (Herpesvirus B, Cercopithecine Herpesvirus 1)

· The most serious health hazard to humans.

i. Reservoir and incidence

· In Macaca spp. presents mild clinical dz similar to H. simplex in humans.

· Labial or lingual ulceration that heals in 7-14 days.  Wild-caught animals frequently have circulating titers.  Pattern of infection appears similar to H. simplex in human populations where prevalence increases w/ age.

ii. Mode of trans

· Acquired by bite of an affected animal or by exposure of skin to saliva or monkey tissues infected w/ the virus.

iii. CS.

· Mortality is very high.

· Diphasic illness, similar to poliomyelitis, w/ rapid ascending flaccid paralysis.

· Latent virus found in the trigeminal nerve.

iv. Control and prevention

· All macaques should be handled cautiously.  Protective garments should be worn; face masks, leather gloves.

· No specific treatment is available.

· Procurement of Herpes B-free animals is safest and most effective means of preventing the dz in humans.

G.
Marburg Virus Disease (Vervet Monkey Dz, African Hemorrhagic Fever)

· Acute, highly fatal dz first described in Germany in 1967.

i. Reservoir and incidence

· Filovirus

· Many patients had contact w/ blood or tissues from AGMs (Cercopithecus (Chlorocebus) aethiops).

· Natural reservoir host is unknown

· Virus is 100% fatal in experimentally infected AGMs, rhesus, squirrel monkeys, guinea pigs, and hamsters.

ii. Mode of trans

· Direct contact w/ tissues or patients; aerosol strongly suggested.

iii. C.S., susceptibility, and resistance in humans

· Incubation period 5-7 days

· Manifested by abrupt onset of headache, progressive fever, myalgia, vomiting, and diarrhea followed by hemorrhagic diathesis.  Blood observed in stool and vomitus.  Leukopenia, thrombocytopenia, and proteinuria are observed.  Disease progresses to shock, and death in 20-30% of cases.

iv. Dx and Prevention

· Confirm by viral iso from tissue or blood during acute dz.

· Can be recovered from Vero
 cell culture or guinea pig inoculation.  It can be identified by EM and IFA.

· Use strict quarantine of newly imported monkeys, handle suspected cases w/ extreme caution.

H.
Rabies
· Acute almost invariably fatal viral dz caused by a rhabdovirus.

i. Reservoir and incidence

· Worldwide distribution.  Primary reservoirs vary w/ region.

ii. Mode of trans

· Virus laden saliva introduced by a bite wound, scratch, or abrasion.

· Rabid dogs shed the virus in saliva 1-14 days and cats 3 days prior to developing clinical signs.  Skunks, arctic foxes, and bats are suspected to be asymptomatic carriers.

· Aerosol transmission has been documented where wild bats roost and in lab.

iii. C.S., susceptibility, and resistance in humans

· Susceptibility varies w/ animal species.  The fox is very susceptible and the opossum is resistant.

· Clinical rabies is divided into 5 phases:

1) Incubation: averages 14 to 60 days, range is 10 days to 19 yrs; victims are asymptomatic during this period.

2) Prodromal: fever, headache, malaise, fatigue, loss of appetite.  May see paraesthesia at wound site.  Anxiety, apprehension, irritability, depression and nervousness during this period.

3) Acute neurological: marked by episodes of hyperactivity, bizarre behavior interspersed w/ periods of normal, cooperative, although anxious behavior.  Gradual signs of increasing paralysis which leads to the coma phase.

4) Coma: respiratory arrest, death.

5) Recovery: prophylaxis was begun before onset of clinical signs.

iv. Diagnosis and control

· Viral iso from various body fluids, florescent antibody staining of corneal smears, frozen skin biopsy sections and mucosal scrapings.

· The most important factor in preventing rabies is in control of this dz in domestic animals through stringent vaccination requirements.

· Pre-exposure immunizations for those in high risk occupations. 

III
RICKETTSIAL AND CHLAMYDIAL DISEASES
A.
Psittacosis

· Chlamydia psittaci is causative agent of dz recognized by several names: psittacosis, ornithosis, parrot fever, or chlamydiosis.

· Obligate intracellular organism.

i. Reservoir and incidence

· Chlamydia contains 2 species, C. trachomatis and C. psittaci.

· Humans are the exclusive natural host of C. trachomatis w/ the exception of mice.

· C. psittaci has a broad host range

· Strains produce a diverse spectrum of dz in animals, conjunctivitis, pneumonitis, air sacculitis, pericarditis, hepatitis, meningoencephalitis, endometritis, etc.  GI infection results in enteric shedding, dried feces produce infective aerosols.  Latency is a recognized feature of this dz, either inapparent or fulminant dz in same host species.  Birds can show clinical signs and shed if stressed.

· Birds constitute the main reservoir and source of infection.

ii. Disease in humans

· Asymptomatic or present clinically after 1-2 week incubation, acute or insidious onset and frequently w/ a respiratory component.  Fever, chills, myalgia, headache, non-productive cough.

· Can present as a toxic or septic condition w/ hepatitis, meningoencephaly or cardiac involvement or pneumonitis or atypical pneumonia.

· Antibiotics for 21 days + to prevent relapses.

iii. Control

· Chlortetracycline prophylaxis for incoming birds.  PPE.

B.
Q Fever

· Coxiella burnetti
i. Reservoir and incidence

· Worldwide distribution, two intersecting, but self-perpetuating cycles of infection: 

· wild animals and ticks comprise one cycle;

· domestic species, sheep, goats and cattle comprise the other cycle.

· Dogs, cats and domestic fowl can be infected.

· Enzootic infection in domestic species constitutes main reservoir for human infection.

ii. Mode of trans

· Organism is shed in the urine, feces, milk, and birth products (amniotic fluid, placenta and fetal membranes) of asymptomatic ungulates.

· Resistant to desiccation, and persists in the environment for months.

· Principle mode of trans for humans is inhalation of infective aerosols.

· Estimated ID25-50 is 10 organisms

iii. The dz in humans

· Incubation period is 2-4 weeks; manifests as acute febrile systemic illness, or subacute endocarditis.

· Patients present w/ fever, chills, profuse sweating, a severe frontal headache, pharyngitis, and conjunctival suffusion.  Many human infections are asymptomatic, most cases resolve in 2 weeks.

iv. Disease, diagnosis, and control

· Use male or non-pregnant females in research.

· Serologic status of sheep is not a useful indicator of organism shedding.

· Educate personnel, physically separate potentially infected animals.

· A formalin inactivated preparation of C. burnetii expressing phase I antigen has been evaluated as a skin test.

· Personnel should use PPE

· Disinfectants include 1:100 chlorine bleach containing 5-25% hypochlorite, 5% soln of hydrogen peroxide or 1:100 dilution of Lysol.

C.
Other Rickettsial diseases

1. Rocky Mountain Spotted Fever

· Characterized by fever, headache, myalgia and a generalized maculo-papular rash that frequently becomes hemorrhagic.

· Causative agent Rickettsia rickettsii transmitted by ixodid ticks (Dermacentor andersoni and D. variabilis).

· Ticks are both biological vectors and true reservoirs by virtue of transovarial infection of progeny ticks.  The mammalian hosts include rodents and lagomorphs.  Dogs have been experimentally infected.

2. Rickettsial pox

· Caused by R. akari
· Mild self limiting dz characterized by an escharlike lesions, fever, headache, myalgia, lymphadenopathy and leukopenia followed by a generalized papulovesicular rash.

· Domestic mice are the natural hosts of this agent.  The natural vector of this dz is Allodermanyssus sanguineus; not found in conventional colonies.

· The dz occurs primarily in rodent infested urban dwellings where mice, mites and rickettsia maintain a cycle of infection.

· Infection acquired via respiratory route in the laboratory has been reported.

3. Murine Typhus

· aka endemic typhus

· Causative agent is Rickettsia typhi.

· Transmitted to humans by rat fleas (Xenopsylla cheopis and Nasopsyllus fasciatus)

· Clinical signs are similar to rickettsial pox.

IV.
Bacterial Diseases

A.
Systemic Infections
1.
Brucellosis

· B. canis most likely zoonotic agent in lab animal facility.

i. Reservoir and incidence

· First recognized in a beagle breeding colony; prevalence varies from 1-6%.  Random-source dogs from uncontrolled populations may be the most important source.  Infection has been reported in wild Canidae and raccoons.

ii. Transmission and cs

· Oral and transcutaneous trans have been reported in the lab.

· Exposure to organism laden blood and infected tissues constitutes the major mode of zoonotic infection w/ other brucella species.

· Aerosol may be infective for B. suis.

· Bacteremia, lymphadenopathy and splenomegaly w/ fever, chills, headache, sweating, weakness and malaise, myalgia, nausea and wt loss.

· B. canis clinical dz is generally not as severe.

iii. Diagnosis and control

· Consider in cases where abortions, infertility, testicular abnormalities and poor semen quality are present.

· Rapid slide agglutination test gives presumptive diagnosis.

· In breeding colonies of dogs 3 neg consecutive monthly tests of all dogs must be obtained before a kennel can be considered non-infective.

· No immunizing agents are available.

· Personnel should wear gloves, disinfectants such as: chlorine, organic iodine or quats are bacteriocidal.

2.
Leptospirosis

· Common zoonotic dz of livestock, pet and stray dogs and wildlife.

i. Reservoir and incidence

· Rats, mice, moles, hedgehogs, gerbils, squirrels, rabbits, hamsters, and reptiles.  One species will act as a 1( host for a serotype, but most serotypes can be carried by several hosts.

· Chronic form is inconspicuous w/ the organism being carried and shed for long periods of time.

· Seven species are carried by wild animals in the US: L. autumnalis, L. australis, L. ballum, L. seirse, L. hebdomadis, L. tarassovi and L. pomona.

· Cattle are the natural hosts for L. hardjo; swine L. pomona; stray dogs L. icterohemorrhagica as well as L. canicola.

· Rats and mice are the hosts for L. ballum also found in skunks, rabbits, opossums and wild cats.  The infection in mice is inapparent.

· Hamsters, young GPs, and gerbils are especially susceptible to leptospirosis, whereas mature rabbits are resistant to infection and are ideally suited for Leptospira antibody production.

ii. Mode of Trans

· Most frequently results from handling infected animals or aerosol, skin abrasions and mucous membranes may serve as a portal of entry.

· All secretions and excretions from infected animals should be considered infective.

iii. CS, susceptibility and resistance in Humans

· May be inapparent, severe or even death.

· Biphasic dz, suddenly ill, weak, myalgia, headache, malaise, chills, and leukocytosis.  Second phase a painful orchitis, conjunctival suffusion, and rash.

iv. Diagnosis

· No pathognomonic signs, leptospires can sometimes be observed by staining fresh tissue.

· A definitive diagnosis is made by culturing tissue or fluid samples or animal inoculation and subsequent culture and isolation.

· Serologic assessment by indirect hemagglutination, agglutination, analysis, complement  fixation, microscopic agglutination or IFA.  Most common to use modified micro titer agglutination test; titers of 1:100 are diagnostic.

· In wild rodents IFA or macroscopic slide agglutination were more accurate.

v. Epidemiology and Control

· Natural carriers may not have detectable serum agglutinins.

· Lepto can be eliminated from a mouse colony by admin. of feed w/ 1000 gm Chlortetracycline hydrochloride per ton for 10 days.

· Abiotic therapy w/ or w/o vaccination has been effective in prevention of the dz in cattle and swine.

3.
Plague

· Caused by the G(-) Yersinia pestis, endemic in Western US, transmitted by infected fleas or rodents, also associated w/ handling of infected tissues from cats, goats, camels, rabbits, dogs, coyotes.

· Human infection has been from direct contact, eating infected tissues, bites or scratches or handling infected animals.

i. CS, susceptibility and resistance in Humans

· Bubonic plague is characterized by fever and formation of large tender lymph nodes or buboes; it can progress to pneumonic plague.

· Antibiotic therapy can reduce mortality; relative immunity is present after recovery.

ii. Diagnosis and control

· bipolar staining ovoid G(-) rods in fluid from buboes.

· Confirm by culture; complement fixation, passive hemagglutination, and IFA can be used for serologic confirmation.

· Prevention is by control of wild rodents, and flea control.  A vaccine is available.

B.
Respiratory Infections
1.
Tuberculosis

i. Reservoir and incidence

· An important zoonoses assoc. w/ lab animals caused by acid-fast bacilli Mycobacterium.

· Natural reservoir hosts correspond to the most common species: M. bovis (cows), M. avian (birds), M. tuberculosis (humans).

· Many animals are susceptible and contribute to the spread of diseases.  In the US incidence is sporadic, bovine eradication programs have decreased the incidence.

· OWP are much more susceptible than NWP and the great apes.

ii. Mode of trans

· Bacilli are transmitted from infected animals, or tissue via the aerosol route, esp. during autopsies.

· NHPs contract the dz from humans; enhanced in the laboratory by dusty bedding, water pressure sanitation, and coughing of infected animals.

· Transmission can also occur by ingestion of the tubercle bacilli.

iii. CS, susceptibility and resistance

· Depends on organ system involved; most are related to pulmonary tuberculosis.

· Usually cough, sputum production, general symptoms include anorexia, wt loss, lassitude, fatigue, fever, chills and cachexia.

· Extra pulmonary forms of the dz include; elevated liver enzymes, GI TB, TB meningitis, bone dz affecting the vertebral column
.

iv. Diagnosis and control

· Usually difficult; 3 tools used most often for presumptive diagnosis are: intradermal tuberculin test, radiographic analysis, acid-fast sputum smear.

· Definitive diagnosis is by culture of organism from body fluids or biopsy.

· Control requires a multifaceted approach, personnel education, regular health surveillance of humans and NHPs, isolation and quarantine of suspected animals, rapid euthanasia of positive animals and careful disposal.

· Vaccination w/ Bacille Calmette-Guerin (BCG), a strain of M. bovis, has been an effective means of preventing TB and is suggested for high risk groups.  BCG elicits a positive intradermal test.

· Effective chemoprophylaxis includes Isoniazid, now it requires four different drugs for a minimum of 6 months

C.
Enteric Infections
1.
Campylobacteriosis

· Campylobacter fetus ss. jejuni is the leading cause of diarrhea in humans.

i. Reservoir and incidence

· recently isolated from laboratory animals and from healthy farm animal intestinal contents; also a common cause of abortion in sheep.  It is also a commensal in birds, and can be shed in stool of asymptomatic carriers.

· Puppies obtained from animal shelters account for most pet-to-human transmission.  Pet birds and chickens  have also been implicated.  Younger animals are more likely to acquire the infection and therefore most likely to be shedding the organism.

· In developing countries where personal hygiene and sanitation are lacking, exposure to Campylobacter occurs early in life.

ii. CS

· Acute GI illness, diarrhea w/ or w/o blood leukocytes, abdominal pain, fever, are routinely noted.  The severity is variable, but in most cases brief and self-limiting.

2.
Salmonella

· 1600 serotypes, S. typhimurium and S. enteritidis are most commonly associated w/ lab animal colonies.

i. Reservoir and incidence

· Worldwide distribution, an enteric bacteria, a contaminant of sewage and environmental water sources, routinely associated w/ food-borne dz outbreaks.  Incidence has lessened due to management practices.

· Animal feed containing animal by-products continues to be a source of Salmonella.

· The house mouse may also be a reservoir, endemic salmonellosis in commercially raised guinea pigs has been a source of infection.  Both humans and animals are periodic shedders of the organism asymptomatically.  Birds and reptiles especially turtles are a dangerous source of Salmonella; as much as 94% of all reptiles harbor it.

· In 1972 the FDA banned the importation of turtles and turtle eggs and interstate shipment unless they were certified Salmonella or Arizona hinshawii free by the state of origin.

· In 1975 the FDA ruled it illegal to sell viable turtle eggs or live turtles w/ a carapace length less than 4 in.

· Widespread use of antibiotics in feed increases risk of transmission of R factors?

ii. CS

· Acute GI, abdominal pain, diarrhea, nausea, fever.  Severity is related to serotype.

iii. Control and Prevention

· Rapid detection, and treatment of both chronic and acute infections.  Potential source should be excluded from the lab i.e., wild rodents, birds, and feral animals.  Screening animal care personnel for subclinical infections to prevent the introduction into the animal colony. 

3.
Shigellosis

· Frequently transmitted from NHPs to humans.

· G(-) non spore forming bacilli, S. flexneri, S. sonnei, S. dysenteriae are the most common found in NHPs.

i. Reservoir and incidence

· Humans are the main reservoir.  NHPs acquire from contaminated premises, food or water.  The most common cause of diarrhea in NHPs.

ii. Mode of trans

· Shed from clinically ill and asymptomatic humans and NHPs by ingestion of contaminated food, water, or minimal direct contact.

iii. CS and Susceptibility

· Humans are susceptible w/ the dz being more severe in children.  The dz varies from asymptomatic to bacillary dysentery syndrome w/ blood and mucus in the feces, abdominal cramping, tenesmus, wt loss, and anorexia.

iv. Diagnosis and Control

· Shigellosis should be considered anytime blood or mucus is present.

· Diagnosis requires isolation on selective media.  ID can be confirmed by agglutination w/ polyvalent Shigella antisera.

· Prevention of shigellosis in the lab is by strict quarantine and screening for carriers.  Carriers should be treated BID for 10 days w/ sulfamethoxazole.  Minimize traffic of humans through the primate colony.

4.
Yersinia

· Three species are zoonotic: Y. pseudotuberculosis, Y. enterocolitica, Y. pestis.
· It has been described in numerous animals and is an important cause of spontaneous dz in guinea pigs and NHPs.

· Y. enterocolitica and pseudotuberculosis produce mesenteric lymphadenitis, appendicitis, and septicemia in humans.

· Infection occurs through direct contact or contaminated food.

D.
Cutaneous Infections

1. Dermatophilosis

· Natural dz caused by D. congolensis has been described in numerous species.

· Infections result in alopecia and exudative dermatitis that becomes crusty.

· The organism may persist on the pelage of animals after clinical resolution of lesions and may present a continued zoonotic hazard to personnel.

2. Erysipeloid

· E. rhusiopathiae is a pathogen of swine, lambs, calves, poultry, fish and other aquatic species.

· In humans it is primarily occupation related, usually cutaneous, but may cause septicemia.

3. Listeriosis

· L. monocytogenes assoc. w/ dz in wide variety of animals including fish, birds, and mammals.

· Ruminants, guinea pigs, pigs, rabbits, and chinchillas are the most commonly affected.

· In humans, the dz has cutaneous, coryza, conjunctivitis, sepsis, meningitis and abortion manifestations. 

4. Streptococci

· Lancefield group C are the principal group causing the dz in lab animals.

· In humans it is primarily group A organism, Strep pyogenes.
· Infections due to S. pyogenes, clinically similar to human impetigo, has been reported in NHPs.

5. Tularemia (Francisella tularensis)
· In humans characterized by ulceroglandular or pleuropulmonary dz.

· Contracted from handling hides or carcasses or bites from a cat or NHP.

· Ectoparasites are important vectors in the sylvatic cycle.

· Natural infection and zoonotic transmission in the laboratory has not been reported.

· Diagnostic Exercise: Illness, Cutaneous Hemorrhage, and Death in Two Squirrel Monkeys (Saimiri sciureus).  LAS 47(6): 647-649.

· Two biotypes, A and B.  Type A more virulent.

· Forms of the dzs include Skin or conjunctiva: ulceroglandular and oculoglandular, Inhalation or ingestion: oropharyngeal, Inhalation: pneumonic, Ingestion: typhoidal

E.
Other

1. Pseudomonas

· Ubiquitous organism

· Potential pathogen of many lab animals, P. aeruginosa is particularly important as an opportunistic pathogen of immunosuppressed animals.

· Human to animal transmission has been documented.

2. Staphylococcus

· Ubiquitous and common inhabitants of mucocutaneous flora of humans and animals.

· Strains of S. aureus are differentiated by phage typing, all are pathogenic and cause pyogenic infections in humans.

· Organism has emerged as a pathogen in barrier-maintained mouse colonies and in SPF rats and guinea pigs.

· In humans nasopharyngeal colonization by normal S. aureus strains confers resistance to colonization by virulent strains.

V.
Mycoses

· Species subcategorized as geophilic (inhabit the soil), zoophilic (primarily parasitic on animals), and anthropophilic (primarily infect humans).  All known zoophilic can infect humans.

· Grouped into three genera, Microsporum, Trichophyton and Epidermophyton.  See Table II, page 632.

i. Reservoir and incidence.

· T. mentagrophytes is the most common in rodents and was reported in a human handling grain bags where mice had been living.

· M. canis is common in persons handling dogs and cats.

· T. verrucosum is common in farm animals.

· Dermatophytes are subclinical in adult animals.

ii. Mode of Trans.

· Via direct or indirect contact w/ asymptomatic carriers or skin lesions of infected animals, contaminated bedding, equipment or causal fungi present in air, dust, or on surfaces.

· Viable spores persist on contaminated materials.

iii. CS.

· Ringworm in humans is mild, self limiting and often ignored; scaling erythema, occasional vesicles.

· Zoophilic and geophilic species are more eczematous and inflammatory and less chronic.  The fungi can cause thickening of the nails.

· In humans the infection is classified according to location on the body. i.e. tinea capitis or  tinea corporis.

VI.
Protozoan Diseases
A.
Systemic Infections
1.
Toxoplasmosis

· Toxoplasma gondii
i. Reservoir.

· Many species serve as intermediate hosts, the organism replicates asexually in the laboratory in extra intestinal sites only.  Serologically positive cats have shed the oocysts and could reshed organisms by reinfection or by reactivation.

· Sabin-Feldman dye test.

ii. Transmission.

· Definitive hosts, domestic and wild felids develop intestinal infection and shed oocysts; the domestic cat serves as the predominant reservoir for T. gondii in the laboratory environment.

· Most postnatally acquired infections in cats are asymptomatic and have a variable prepatent period.  A cat ingests a mouse w/ cysts; incubation can be 3 days to several weeks, then sheds the oocysts for 1-2 weeks.  The oocysts become infectious after 1-5 days.  Oocyst shedding can be reactivated by induction of hypercorticism or superinfection by other feline microorganisms.  Sporadic oocyst shedding has been observed in feces of naturally infected cats.  Shedding usually precedes development of antibody titers.

iii. Disease in humans

· Infection is very common, but dz is of low incidence.  Congenital infection results in systemic dz w/ severe neuropathological changes.  Postnatal infection is a less severe lymphadenopathy.  Clinically severe illness w/ fever, maculopapular eruptions, malaise, myalgia, pneumonia, meningoencephalitis and ocular chorioretinitis can be seen in older or immunocompromised individuals.

iv. Diagnosis and control

· rigorous sanitation in the laboratory environment, daily cleaning of litter pans.

· Personnel should wear gloves and pregnant women should avoid contact w/ cat feces. 

B.
Enteric Infections
1.
Amebiasis

· Caused by the protozoan Entamoeba histolytica; occurs worldwide, mostly in the tropics.

i. Reservoir and incidence.

· Routinely found in normal primates, but can cause severe dz.

ii. Mode of Transmission.

· Resistant cysts in the stool of asymptomatic carriers.  These are infectious and remain viable for 12 days in cool conditions or 30 days in water.  Epidemics usually occur from fecally contaminated water.

iii. CS.

· Occur when trophozoites invade large bowel wall causing amebic colitis; fever, chills, mild watery to acute fulminating bloody diarrhea.  May form extra intestinal amebic abscesses.

iv. Diagnosis and control.

· ID of trophs or cysts in fresh specimens; must be measured for differentiation.  Strict hygiene and sanitation.  Water chlorine levels must be 10ppm to kill or heat to 50(C.  Treat w/ metronidazole.

2.
Balantidiasis
· Caused by large ciliated protozoan, Balantidium coli.

i. Reservoir and incidence.

· Worldwide, common in domestic swine.  Can be found in NHPs, asymptomatic or diarrheic dz.

ii. Transmission.

· Infection results from ingestion of cysts or trophozoites in the feces of infected animals or humans or contaminated water or food.

iii. CS.

· Ulcerative colitis characterized by diarrhea, tenesmus, abdominal pain, nausea or vomiting.  Blood or mucus may be present in stool.  Humans have a high natural resistance.

iv. Diagnosis and control.

· ID of trophs or cysts in fresh fecal samples.  Good sanitation and hygiene; chlorination does not destroy cysts.  Treat w/ t/c, metronidazole, paromomycin, and ampicillin. 

3.
Cryptosporidiosis

· Opportunistic pathogens of the genus Cryptosporidium.

i. Reservoir and incidence.

· At least 12 different hosts including birds, mammals and reptiles.  Usually an intestinal parasite, but seen in the Bursa, stomach of mice, bile and pancreatic ducts of monkeys, and lungs of turkeys.  Bovine infection can spread to newborn pigs, lambs, chicks, mice, rats and guinea pigs.  Immunodeficiency results in severe dz.

ii. Transmission.  Not host specific.

iii. Disease in humans.

· Opportunistic endogenous infections in immunocompromised people.  Produced low grade fever, malaise, anorexia, nausea, abdominal cramps, and watery diarrhea.  Infections are refractory to treatment. 

4.
Giardiasis

· Speciated according to host of origin.

i. Reservoir and incidence.

· Worldwide, all classes of vertebrates. 

ii. Transmission.

· Contamination of drinking water w/ cysts, dogs could be potential reservoirs. 

iii. Dz in humans

· Chronic or intermittent diarrhea, steatorrhea, malaise, anorexia, wt loss.  Stool is mucousy, light colored and soft, not watery. 

iv. Prevention and control

· Safety measures.

C.
Respiratory Infections
1.
Pneumocystis pneumonia

· P. carinii
i. Reservoir and incidence.

· A variety of animals have latent infections.  Human and animal origin have identical morphology and tinctorial characteristics.

ii. Transmission.

· Epidemics suggest patient to patient transmission, but zoonotic transmission is unknown.

iii. CS.

· Dz is seen in individuals w/ immunodeficiency, poor nutritional state and neoplasia.  Diffuse desquamative alveolitis as parenchyma fills w/ edematous, foamy fluid filled w/ organism.

VII.
Helminth Infections

Usually not a problem since life cycle is interrupted by laboratory practices.  Proper sanitation, quarantine, surveillance and treatment reduces transmission of these parasites.  See table p 637.

VIII.
Arthropod Infestations
· Usually mild and allergic dermatitis.  Mites pose greatest health hazard because they readily transmit the most pathogens.  See Table III, p 638.

· Control of mites is dependent on their habitat.

· Ticks are rarely found in a well-managed animal facility.  Except Rhipicephalus sanguineus the brown dog tick; it readily infests kennels and vivariums.

· Fleas are able to transmit numerous diseases.

· Rodent fleas: Xenopsylla cheopis, Nasopsyllus fasciatus, Leptopsylla segnis are found in urban areas of the US and are potential transmitters of dz in the lab.

· L. segnis, the rat bite flea has been a vector for plague and typhus and the intermediate host for the rodent tapeworms, Hymenolepis.

IX.
Bites and Scratches
A.
Bites

· Pain, wound disfigurement, but also the transmission of bacteria such as: Pasteurella multocida, Clostridium tetani, Streptobacillus moniliformis, and Spirillum minus.
· P. multocida is considered normal flora and infections from animal bites occur frequently, mostly dogs and cats, but also the lion, panther, opossum, and rat.

· NHP bites pose a threat from Herpes B; rabies is a possibility as is tetanus.

B.
Rat Bite Fever (Sodoku, Haverhill Fever)

· Caused by either Streptobacillus moniliformis or Spirillum minus.
i. Reservoir and incidence.

· Organisms present in the oral cavity and upper respiratory passages of rodents.

· S. moniliformis grows only in presence of 10-20% rabbit or horse serum and at reduced partial pressure oxygen.

ii. Transmission.

· Bite of an infected rodent, usually a wild rat.

· Name Haverhill fever came from an outbreak in Mass. attributed to contaminated milk.

iii. CS.

· Incubation period: S. moniliformis, hours-3 days; S. minus, 1-6 weeks.

· Fever, inflammation at site, regional lymphadenopathy, myalgia, chills, maculopapular rash on hands and soles.  Arthritis in larger joints especially in untreated cases.  Can have complications of pneumonia, hepatitis, pyelonephritis, enteritis and endocarditis.

C.
Cat Scratch Disease

· Bartonella hensalae
· Benign inoculation lymphoreticulosis or nonbacterial regional lymphadenitis.

X.
Allergic Sensitivities

i. Incidence and CS.

· Allergic and respiratory reactions are common.  They include: nasal congestion, rhinorrhea, sneezing, itchy eyes, asthma, skin manifestations, wheel and flare reactions, etc.

· Maximal allergenic activity when skin testing was done using the extract fraction from rat, mouse, and rabbit, which had the electrophoretic mobility of albumin.

· Guinea pig extract was prealbumin mobility.

· Allergens from urine and animal pelts of inbred lab mice identified potent allergens in the mouse urine w/i the major urinary protein (MUP) complex.
ii. Diagnosis.

· Detailed history, clinical symptoms, physical exam, a history of allergy since atopy predisposes a person to type I allergic reactions.  Pulmonary function tests, skin testing, serum IgE assays, nasal smears for eosinophilia.

iii. Treatment and Prevention.

· Antihistamines, corticosteroids, bronchodilators.  Complete avoidance is the method of choice.  Reduce exposure by room ventilation, exhaust hoods, filter caps, and PPE.

� BEMP does not confer immunity to Yaba


� Vervet renal origin


� Pott’s dz


� No more than 6 turtles less than 4( in length or 6 eggs or combination of turtles and eggs, may be imported in a shipment w/o a permit.
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