Ch 1
Answers




KED

What R the 5 fields of LAM and definitions?
Animal experimentation, laboratory animal care, laboratory animal medicine, comparative medicine, and laboratory animal science “calll”

Founder of biology; 1st to do animal dissections?
Aristotle

Founder of modern anatomy and performed public vivisections on dogs and pigs?
Vesalius

Founder of experimental medicine?
C. Bernard

Established that the trachea was an air tube and lungs were pneumatic organs?
Erasistratus

Published movement of heart and blood in animals?
Harvey

Demonstrated the parasite which caused “pebrine” of silkworm?
Pasteur

What does SPCA stand for?
Society for the Prevention of Cruelty to Animals

Theobald Smith and _?_ demonstrated the role of arthropod vectors in dz transmission?
C. Curtice

Reported 1st BP measurement and wrote “Statical Essays”?
Hales

1st veterinarian in LAM?
S. D. Brimhall, VMD (Mayo Clinic)

Recipient of 1st DVM degree in U.S.? 

(also named for Salmonella)
Salmon

1st LAM professor; adopted the Minnesota “pound law”?
Schlotthauer

1st president of AALAS and 3rd recipient of Griffin Award?
Nathan Brewer

Pioneer of gnotobiology; Award in his name?
Charles A. Griffin

What does NSMR stand for? 1st President?
National Society for Medical Research; Carlson

What does FASEB stand for?
Federation of American Societies for Exp Biology

What does AAMC stand for?
Assoc. of American Medical Colleges; created by NSMR

What does AALAS stand for; former name?
American Association for Laboratory Animal Science;

Animal Care Panel (ACP)

ACP’s “Guide for Laboratory Animal Facilities and Care” is now known as?
“Guide for the Care and Use of Laboratory Animals”

ACP’s journal, Laboratory Animal Care, is now?
Laboratory Animal Science

What does NAS stand for?
National Academy of Science; highest honors a scientist can receive

What does ILAR stand for?
Institute of Laboratory Animal Resources

What does ICLAS stand for?
International Council on Labor Anim Science

ABLAM’s “fellow” is now?
ACLAM’s “diplomate”; American College of Laboratory Animal Medicine

Location of 1st LAM training program?
Bowman Gray Medical School

ASLAP?
NIH?
American Society of Laboratory Animal Practitioners

National Institute of Health

AAALAC?
Association for Assessment & Accreditation of Laboratory Animal Care, International

FDA?
GLP?
Food and Drug Administration

Good Laboratory Practice

What Act governs the use of animals in UK?
British “Cruelty to Animals Act of 1876"

CCAC?
Canadian Council on Animal Care

Blue Book Questions - Chpt 2
Answers
(*=not in blue book)
KED

What is the “28 hour law”?
Max. length of time farm animal could be transported before receiving food, H2O, rest

Focus of the 1966 Lab. Anim Welfare Act?
required that organiz.be licensed/registered with the USDA and adhere to care standards (prior to- or after testing, not during testing);

primarily a dog and cat dealer law

Focus of the 1970 AWA amendment?
broadened coverage of the law; “animal” included any warm-blooded animal; “dealer” covered any person who bought or sold any dog or animal for research, teaching, exhibition or pet use; covered exhibitors-to be licensed; retail pet stores exempt; care standards applied throughout animal’s stay 

Focus of the 1976 AWA amendment?
covered common carriers i.e. airlines; shipping standards developed; outlawed interstate shipment for fighting

What animals are not covered by the AWA?
Birds, rats, mice, horses and farm animals intended for food and fiber

* Focus of the 1985 AWA amendment?
Exercise for dogs and psychological well-being of NHP (enacted as part of the Food and Security Act of 1985)

* Focus of the 1990 AWA amendment?
prevents sale/use of stolen pets/animals in research (enacted as part of the Food and

Agriculture Conservation and Trade Act-1990

No. of days a dealer/exhibitor must hold a dog/cat before they are sold/disposed of? Subsequent dealer’s min. holding period?
5 business days; 1 day (after completion of the 5-day holding period)

Deadline for submission of the annual USDA report?
Each year on or before Dec. 1 covering the previous year of Oct.1-Sept. 30

Removed USDA tags must be held for how long?
until USDA calls for them or for 1 yr

The 3 species requiring health certificates?
Dogs, cats, NHP

During transport, temp. measurements must not be above __or below__ (F?
must not be above 85 (F or below 45 (F (measurements should be taken w/n 3 ft and approx. midway up side of primary enclosure) 

A USDA vet must provide a certificate signed not more than __days prior to shipment stating the animals R acclimated to temp <__?
10; below 45 (F 

PHS policy is administered by “OPRR” = ?
Office for Protection from Research Risks

The oldest National laws regulating use of animals?
British Cruelty to Animals Act of 1876 (requires certificates to perform various procedures b/c basic license only for animal under anesthesia throughout experimental pd)

What are the 9 designated ports of entry?
Honolulu, Seattle, San Francisco, Los Angeles

Dallas/Fort Worth, New Orleans, Miami, NY, Chicago

Office of Marine Mammals and Endangered Species belongs to which Department?
Dept. Of Commerce (not Interior)

U.S. Fish and Wildlife Service--> DOI

B/c small turtles are known to be carriers of salmonellosis, no more than __turtles less than __in. in carapace length or__ may be imported w/o a permit.
6; 4 inches; or 6 turtle eggs or combo of turtles and eggs

USDA quarantines psittacine birds for __days and gives chlortetracycline feed during that time and __days afterwards to reduce the carrier rate for __. 
30;15; psittacosis

Imported NHP must undergo a __day surveillance pd in approved U.S. facilities.
31

What Acts or Bodies protect endangered species and wildlife?
The Lacey Act of 1900(1981), The U.S. Endangered Species Act , CITES

What does the Lacey Act of 1900 govern?
The import, export, and interstate commerce of foreign wildlife or species and eggs deemed injurious to public health; requires import permit for research/educ/zoo use

Focus of the U.S. Endangered Species Act?
Requires a permit for 1) import and export;

2) interstate/foreign commerce; 3) prohibits possession/sale of unlawfully taken wildlife 

What is CITES and its Appendix I and II?
Convention on International Trade in Endangered Species of Wild Fauna and Flora;

I = threatened w/ extinction and require both export and import permits (all gibbons, great apes, lemurs, cotton-topped marmosets);

II = less threatened and require only export permits

Focus of Marine Mammal Protection Act?
Import, take, possession, purchase, sell, and transport (of m. m. and parts) requires a permit 

Which Schedule for controlled substances has the greatest potential for abuse?  Least?
Schedule I = greatest abuse potential

Schedule V = least abuse potential

Blue Book questions-Ch 3 

Mice
Answers




KED

Order, family, genus and species for mice?
Rodentia, Muridae, Mus musculus

Fxn of the mouse histocompatibility complex?

Difference between major and minor H loci?
control expression of cell surface molecules that modulate immune system; major (H-2)= located on chromo.17= causes rapid rejection (10-20 dys) of grafts displaying foreign H-2 antigens vs minor H loci =  scattered throughout genome =delayed (90-120dys)

Inbred vs random bred mice?

F1 hybrid?
Inbred = high degree of genetic uniformity, produced by brother-sister matings for at least 20 generations; 

Random = genetically heterogeneous

cross b/t inbred strains

 Coisogenic vs congenic inbred strains?
Coisogenic = 2 genetically identical strains except at a point mutation/single locus

congenic = “ ” except at a gene segment

Recombinant vs segregating inbred strains?
Recombinant = brother-sister matings for 20 or more generations from random pairs in F2 of a cross between 2 inbred strains

Segregating = inbred mice w/ heterozygosity forced by backcrossing/intercrossing/crossing and intercrossing/back and intercrossing

What does “HEPA” stand for?
High-efficiency particulate air

A mouse must generate about __kcal/m2/24hr to maintain body temp for each _ C drop in TA below thermoneutral zone (29.6-30.5 C).
46; 1

Tor F.  Mice have sweat glands and can pant.  
False

Tor F  Mouse left lung is single lobe and right lung is divided into 4 lobes.
True

T or F.  Male inbred kidneys are heavier than female inbred kidneys.
True



Which amino acid/protein is always present in mouse urine? Which is always absent?
Taurine is always present and tryptophan is always absent.

Mouse vertebral formula?
C7T13L6S4C28

Accessory sex glands in male mouse?
Bug, coagulating, ampulla, prostate, preputial, and vesicular

Type of estrous cycle and ovulation in mice?
Polyestrous; spontaneous ovulators

Difference b/t

(a)Lee Boot  (b)Whitten and  (c) Bruce effect?
a- group housing of female mice suppresses estrous d/t pseudopreg. or diestrus

b- when group housed female mice restart their cycle d/t exposure to male pheromones

c- pheromones from a strange male mouse may prevent implantation or pseudopreg. in recently bred female mice

Composition of vaginal plug?
mixture of secretions from vesicular and coagulating glds

Agent causing Tyzzer’s disease?  Primary organs affected in mouse?  Stains used?
Clostridium piliforme; ileum and liver;

Warthin-Starry silver stain/PAS/Giemsa

Agent causing Transmissible Murine Colonic Hyperplasia?  Which strain is assoc. with dz?

Susceptible and resistant mouse strains?
Citrobacter freundii (now, C. rodentium);

strain 4280; 

S=C3H, R=C57BL,DBA,NIH Swiss

Most common Salmonella isolated from mice?
Salmonella enteritidis serovar typhimurium

Causative agent of Rat bite fever and Haverhill fever?  What are the virulent and nonpathogenic forms?
Streptobacillus moniliformis; L-phase is nonpathogenic and bacillus form (in vivo) is virulent

Causative agent of Pseudomoniasis and how to prevent it?
Pseudomoniasis aeruginosa; acidification and hyperchlorination of drinking water

Cause of pseudotuberculosis in lab animals?
Corynebacterium kutscheri

Type of hemolysis that Staphylococcus produces on blood agar?
Beta-hemolysis

Most streptococcal infections in mice are caused by __ and what’s the common syndrome?  Type of hemolysis on blood agar?
Lancefield group C; cervical lymphadenitis w/ fistulous tracts ( ulcerative dermatitis; 

( -hemolysis

Causative agent of murine leprosy?
Mycobacterium lepraemurium

Leptospira species assoc with zoonosis from contact w/ mouse urine?
Leptospira interrogans serovar ballum

L. interrogans serovar icterohemorrhagiae-rat

Causative agent of MRM and rolling disease?
Mycoplasma pulmonis; M. neurolyticum

Natural vector for tx of E. coccoides?

Natural vector for tx of Hemobartonella muris
Polyplax serrata (mouse louse)

Polyplax spinulosa (rat louse)

What is the “Nigg agent”? 
strain of Chlamydia trachomatis thought 2B responsible for pneumonitis in mice

Cause of mousepox and 2 most commonly used strains?  Resistant and susceptible mice?
Ectromelia virus; Moscow (highly virulent), Hampstead (low virulence); R=AKR, C57BL

S=A, BALB/c, C3H, DBA/1,2 (ABCD)

Ectromelia virus multiplies in cytoplasm and produces what 2 types of inclusion bodies?
TypeA = Marchal bodies (skin, m. membranes)

Type B = Guarnieri (all infected cells)

What should be done if a mouse shows no “take” following inoculation w/ IHD-T?
Eliminated! (Mouse probably is infected with ectromelia virus)

Name 2 mouse herpesviruses and how can they be differentiated?
Mouse cytomegalovirus(MCMV) and mouse thymic virus (MTV); hallmark of MTV is necrosis and atrophy of thymic and peripheral lymphoid tz, MCMV-1 salivary gld, pancreas

Which isoenzyme is elevated in LDHV infect.
LDH-V

Classic lesion of a zoonotic arenavirus?
Lymphocytic choriomeningitis

4 basic clinical forms of LCMV infection?

Natural hosts of LCMV? 
1-cerebral, 2-visceral, 3-late onset, 4-runting and death (neonates); man, hamster, mice

Name 2 paramyxoviruses of mice?
Sendai virus, pneumonia virus of mice (PVM)

Name 2 papovaviruses of mice?  What does “papova” stand for?
K-virus, polyomavirus (parotid tumor agent);

Pa = papilloma, po = polyoma, va = vacuolating

EDIM is caused by?
Rotavirus (epizootic diarrhea of infant mice)

A runted, oily, thin, icteric mouse likely has?

What does “REO” stand for?
Reovirus; respiratory enteric orphan

What are the 5 prototypic MHV strains?
MHV-1, MHV-S, MHV-3, JHM (MHV-4), 
MHV-A59

Parvovirus of mice?  Best detection?
Minute virus of mice(MVM), mouse parvovirus (MPV); ELISA (sensitive but cannot distinguish b/t strains), IFA(can distinguish...)

What causes GD-VII in mice and most common clinical sign?
Mouse encephalomyelitis virus (MEV);

asymptomatism (not posterior paralysis)

What are the 2 distinct strains of mouse adenovirus?
FL(MAd-1,fatal) and K-87 (MAd-2, nonpathogenic)

How can you diagnostically differentiate between E. cuniculi and T. gondii?
E. cuniculi = G+, stains w/ Giemsa, Goodpasture, PAS+

T. gondii = G-, doesn’t stain w/ Giemsa or Goodpasture, stains w/ H&E

Renal coccidian of mice?
Klossiella muris

Pathogenic colonic coccidian of mice?
Eimeria falciformis

Name 2 oxyurids of mice?
Syphacia obvelata

Aspicularis tetraptera

Zoonotic cestode of man and mouse and rat?
Dwarf tapeworm(Hymenolepis nana)

Name 4 mites of mice?  Which mouse mite inhabits the hair follicle?
Myobia musculi (empodial claw on leg2)

Myocoptes musculinus (boxing gloves)

Radfordia affinis (2 claws on leg2)

Psorergates simplex (hair follicle)

Major cause of ringworm in mice?
Trichophyton mentagrophytes

Most common hematopoietic malignancy in mice?
Lymphocytic leukemia



Which mouse strains have high incidence of mammary tumors?
High = A, C3H, DBA/2

Low = AKR,BALB/c, C57BL

Which mouse strains have high incidence of cardiac dystrophic mineralization? 
DBA/2, BALB/c, C3H



Mouse models for glomerulonephritis (Human SLE)?
NZB and F1 hybrids of NZB x NZW crosses

BB Ch 4 
Rats
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Answers
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Class/order/family/genus/species of rats?
Mammalia, Rodentia, Muridae, Rattus norvegicus

The most commonly used outbred rat stocks?

Are they all albino?
Wistar, Sprague-Dawley, Long-Evans (“hooded”), and Holtzman 

Commonly used inbred rat strains?

Recite their uses (Table I, pg 92)
ACI, BN (Brown-Norway), BUF (Buffalo), F344, LEW, SHR, WF (Wistar-Furth)

Commonly used mutant rat strains?
Brattleboro, Gunn, Nude, Obese SHR

Difference in nomenclature for outbred and inbred rats?
Outbred = breeder:stock (origin of stock) derivation and hygienic state

Inbred = strain/substrain derivation

hygienic state and inbreeding level 

Recommended dry bulb temp. and RH for rat?
64-79(F (18-26(C); 30-70%

Optimal range for light at cage level (for rats susceptible to phototoxic retinopathy)?
Between 130 and 325 lux (Guide)

Sanitation frequency of solid-bottom cages, bottles and sipper tubes?  Of enclosures and accessories i.e. tops?
At least once a week; 

at least once every 2 weeks

(Guide)

Acidification of water to a pH of __ or chlorination at __ ppm will control __ contamination of water.
pH of 2.5-2.8

8-12 ppm

Pseudomonas aeruginosa

Inducers of liver microsomal enzymes?
Softwoods, aromatic wood chips (cedar, pine), substances containing aromatic hydrocarbons 

Rat dental formula?
2[1/1, 0/0,0/0, 3/3]= 16 (same as mouse)

T/F Rats have tonsils & water taste receptors?
False

Major pairs of salivary glands?
Parotid (serous), sublingual (mucous), an submandibular(submaxillary; mixed)

What inhibits the rat from vomiting?

Other species that can’t vomit?
A fold of the limiting ridge which separates stomach’s forestomach (ng) and corpus (g)

horse, rabbit

The rat’s ascending colon has prominent __ mucosal ridges whereas the transverse and descending colon has __ mucosal folds.
Oblique; longitudinal

Species without a gallbladder?
Rat, horse, multimammate rat, elephant, cetaceans (dolphin, whale, porpoise)

Species with orbital plexus?
Rat, ferret, opossum, g. pig

FROG

The rat’s maxillary recess (sinus) contains what gland and what is its fxn?
Lateral nasal gland (Steno’s gland); thought to humidify inspired air & regulate mucous viscosity

Lung lobes of rat?

Rat lung has a low concentration of __
Left=1 and right=4 (same as mouse)

histamine (unlike the g. pig)

The rat kidney is __ (having 1 papillus and calyx) like other rodents, lagomorphs, and insectivores.  Why is this feature useful?
Unipapillate; useful for studies in which cannulization of kidney is done

The presence of __ has made the rat widely used as a model for studying nephron transport in an in-vivo micropuncture sys.
Superficial nephrons in renal cortex

Accessory sex glands in the rat?
Seminal vesicle, BUG, ampulla, prostate (coagulation gld + ventral & dorsolateral lobes)

T/F
The rat’s inguinal canal remains open throughout life.
True

The female rat has what type of uterus?
Bicornate uterus (duplex type)...the female urethra doesn’t communicate w/ vagina but exits at base of clitoris

The rat ventricular system is similar to other animals but lacks a foramen of __.
Magendie

Sexual maturity of rats?  Testes descend? Vagina opens?  Type of ovulation?
6 and 8 wks (both sexes).  b/t 15 and 51 dys.

b/t 34 and 109 dys.  Spontaneous

Natural or artificial stimulation of the vagina w/n __ min of a first mating will __ pregnancy from the 1st mating by __.
15min;

abrogate (abolish);

inhibition of sperm transport

Estrous cycle?

Rat gestation?  Average litter size?
Polyestrous; a 12 hr estrous period recurs every 4 to 5 dys and after parturition

19-23 dys.  6-12 pups

Fertility of both sexes is generally regarded as maximal between __ and __ days of age.
100 and 300

T/F
Females in estrus are hyperactive and brace themselves when touched.
True

Recommended cage height for rats?

Recommended cage floor area for a female and her litter?
7 inches

150 in2

Constant light may induce what conditions?
Persistent estrus, hyperestrogenism, polycystic ovaries, and endometrial hypertrophy/metaplas.

Which vitamin deficiencies can cause infertility
Vitamins A, E, riboflavin-B2, thiamin-B1

When do the ears open, incisors erupt, eyes open, and become fully haired?
Ears = b/t 2.5 and 3.5 dys; incisors erupt b/t 8 and 10 dys; eyes open b/t 12 and 16 dys; and hair full b/t 7 and 10 dys 

Name 2 ways maternal antibody is transferred in the rat?

Optimal weaning age?
1-in utero, via yolk sac, 2-intestinal absorption of colostrum for up to 18 dys after birth;      20-21 dys

Major obstacle in achieving artificial insemination in the rat?  How prevented?
The coagulative properties of their semen (rapid coagulation of semen); surgical removal of seminal vesicle and coagulating gld

How is synchronization of estrus achieved?
Vaginal insertion of sponges containing 0.75mg medroxyprogesterone for 7 dys, then place female in cage w/ male pheromones, remove sponges and inject w/ PMSG (w/n 34 hr, 93% will be in estrus)
OR

Medroxyprogesterone in drinking water for 6 dys, then IM injection of PMSG

How does Streptococcus pneumoniae differ from other streptococci of viridans group?

The most common gross lesion?
It’s bile soluble and sensitive to Optochin (ethylhydrocupreine hydrochloride).

fibrinopurulent pericarditis and pleuritis

How does one type S. pneumoniae and what are the most common capsular types?

Type of hemolysis it produces?
Quellung rxn (capsular swelling that’s induced by specific antiserum); 2,3,and 19;

alpha

Cause of pseudotuberculosis in rats?
Corynebacterium kutscheri

A new selective medium for C. kutscheri?
FNC agar (furazolidone, nalidixic acid, colimycin)

Tyzzer’s primarily affects which 3 rat tissues?

What is the most consistent lesion in rats?
ileum, liver, heart

megaloileitis

Agent of Pasteurellosis and most common clinical sign?
Pasteurella pneumotropica; 

asymptomatism

Which Salmonella species rank among the most impt causes of epizootic and enzootic dz in lab mice and rats?
Salmonella enteritidis serotypes typhimurium and enteritidis



Enrichment media for Salmonella?
Selenite F+ cystine broth-> brilliant green agar

The use of chronic indwelling IV catheters has been assoc with which bacterial agent?

It produces what type of hemolysis? and bluish-green pigment?
Pseudomonas aeruginosa

beta; pyocyanin (also produces fluorescein)

The principal agent causing “rat-bite fever” in humans? Other bacterium assoc with dz?
Streptobacillus moniliformis

Spirillum minus (minus the arthritis & growth)

T/F
MRM may be transmitted both horizontally and vertically.

T/F
F344 rats are more suscept. than LEW?

Most consistent & prominent lesion of MRM?
True (horizontal only in mice)

False

peribronchial lymphoid hyperplasia

Types of mycoplasma media?

Enrichment media?
Mycoplasma agar, SP4, Chalquest agar

Hayflicks broth, Frey’s, or BHI

The most frequent mycoplasma genital lesion?

Which joints are most often involved with mycoplasmal arthritis?
Salpingitis (Fig.7)

Radiocarpal and tibiotarsal joints (wrist & ankle)

Vector of Hemobartonella muris?  

Stains used?
Spined rat louse (Polyplax spinulosa)

Romanowsky or Giemsa stained blood smears

The parvoviruses that can infect rats?

But the rat is the only natural host of which?

Which is the only one assoc. with natural dz?
Rat virus (RV; or KRV), Toolan H-1, Rat parvovirus (RPV), and MVM.  The 1st three.

RV (most RV infections are subclinical) 

Is RV transmitted horizontally or vertically?
Both

Most sensitive seroassays for parvoviruses?
IFA (but HAI differentiates b/t strains)

Rat cytomegaloviruses has predilection for __.
Salivary and lacrimal glands

Name 2 coronavirus pathogens of lab rats?
Sialodacryoadenitis virus and rat coronavirus

Which gland is spared in SDAV infection?
Sublingual glands

Most common clinical sign in rats w/ Sendai?
subclinical/asymptomatism

T/F
PVM has been assoc. with clinical dz in the rat and mouse under natural conditions.
False

Etiologic agent of the human dz complex: hemorrhagic fever with renal syndrome (HFRS), Korean hemorrhagic fever (KHF), and muroid virus nephropathy?  Rodent hosts?
Hantavirus (Bunyaviridae family).

wild lab rats, voles, deer and field mice, shrew 

Hepatozoon muris infection requires ingestion of what vector?
Laelaps echidninus (spiny rat mite)

C. signs of Giardia muris and Spironucleus muris?
Most commonly subclinical (+/-diarrhea)

Name the rat pinworms.
Syphacia muris, Aspicularis tetraptera

Nematode that inhabits transitional epithelium and lumen of urinary tract and can enhance experimental bladder carcinogenesis?
Trichosomoides crassicauda (bladder thread worm)

Nematode of the tongue & anterior stomach?
Gongylonema neoplasticum

Rats can serve as IH for __, the cat tapeworm

Parasite’s name in IH?
Taenia taeniaeformis

Cysticercus fasciolaris

Which Hymenolepis sp requires an IH and which does not?
H. diminuta requires an IH (flour beetle, flea, moth), H. nana does not and can cause autoinfection (thus, public health hazard)

Name 2 Anopluran (sucking) lice of rats?
Polyplax spinulosa (spined rat louse)

Hoplopleura pacifica (tropical rat louse)

Rat flea genus’s?
Xenopsylla, Leptopsylla, Nosopsylla

The most important rat mesostigmate?

The rat fur mite (prostigmate mite)?
Ornithonyssus bacoti (tropical rat mite)

Radfordia ensifera

Ringworm in rats is caused by?
Trichophyton mentagrophytes

Ringtail is due to?
Low relative humidity (<40%)

Axenic rats normally have an enlarged __.
Ceca (5 X normal size)

Adynamic ileus occurs in rats given IP injections containing __ or related compds.
Chloral hydrate (ddx = Tyzzer’s dz)



Common tumors of the F344 rat?
Mammary gland fibroadenoma, mesothelioma, interstitial/Leydig cell tumor, large granular lymphocytic leukemia “MMIL”

Neoplasms of pituitary occur frequently with a higher proportion in males/females?

The most common pituitary tumor?
Females

chromophobe adenoma (expansile)

Most common adrenal medullary tumor?
Pheochromocytomas

The most common CNS tumor?
Astrocytoma

The primary lung tumors?
Bronchogenic carcinomas, carcinomas, sarcomas, and adenomas

Which rat strain has an unusually high incidence of bladder and ureter carcinomas?
BN/Bi

Natural disease syndrome of Brattleboro rats?
Diabetes insipidus

The gene responsible for retinal dystrophy?
rdy (inherited as single autosomal recessive)

The common age-associated lesions in rats?
Myocardial degeneration, radiculoneuropathy, chronic progressive nephropathy, polyarteritis nodosa, nephrocalcinosis “MR. CPN”

BB Ch 5
Hamsters
Questions
Answers
KED

Genus and species of the following hamsters?

a.  Syrian (Golden)

b.  Rumanian

c.  Turkish

d.  Chinese (striped back)

e.  Armenian (gray)

f.  European (common/black-bellied)

g.  Djungarian (dwarf)

h.  South African (white-tailed rat)
O:Rodentia/ SO: Myomorpha/ F:Cricetidae

a.  Mesocricetus auratus

b.  Mesocricetus newtoni

c.  Mesocricetus brandti

d.  Cricetulus griseus (aka C.barabensis)

e.  Cricetulus migratorius

f.  Cricetus cricetus

g.  Phodopus sungorus

h.  Mystromys albicaudatus

Common characteristics of Cricetidae?
Large cheek pouches, thick bodies, short tails

Dental formula?
2x[I1/1, C0/0, PM0/0, M3/3] = 16 (like m&r)

Tor F.  Hamsters are nocturnal, virtually tailless and adults weigh from 110-140 g.
True

Coat colors range from albino to dark brown.  How are coat color phenotypes inherited?
autosomal or sex-linked



What is the flank gland and where is it located?  It is also called the hip gland or flank organ which is more prominent in which sex? 
Sebaceous scent glands located in the costovertebral area (coarse hair over darkly pigmented skin) that produce secretions in response to androgen production; more prominent in the male. 

4 major reasons for research use of Syrian hamsters?
1-availability and ease of reproduction,

2-freedom of spontaneous dz, 3- unique anatomical and physiol. features, 4- rapid growth with short life cycle

 Life span of hamster?  Breeding life span?
2 years;  approx. 1 year

Significance of the following inbred strains:

a.  BIO (R) 14.6

b.  BIO (R) 12.14

c.  BIO (R)   4.24

-----------------

d.  BIO53.58cm/Bio

e.  BIO86.93sz/Bio
a. Muscular dystrophy, cardiomyopathy->CHF

b.  progressive hindlimb paralysis (sex-linked)

c.  obesity, endocrine anomalies, benign adenomas of adrenal cortex

d.  Muscular dystrophy; cardiomyopathy

e.  Epilepsy

Which outbred stock has been shown to be susceptible to slow virus diseases i.e. scrapie & transmissible mink encephalopathy (TME)? 
LHC/LAK



What is the lateral buccal wall evagination that’s devoid of glands and is considered an immunologically privileged site?
Hamster cheek pouch



T or F.  The ontogeny of the thymic system and assoc. cellular immunity is advanced.
False (it is delayed)



The MHC in hamsters is ____.  The hamster has all of the Ig classes except for ____.
Hm-1; IgD



Exposure to cold stimulates the hamster to gather food; it will often hibernate at a temp _
of approx. 5(C (+/- 2 )   This feature is not common to mice, rats, and g. pigs

Cold exposure and hibernation are assoc. with desaturation of white/brown adipose tz.

White/Brown fat plays an impt role in heat production for hibernating hamsters.
White.  Brown

The ability to hibernate depends upon what factors?
1- availability of food stores, 2- temperature

3- photoperiod (duration of light)

T or F.  Hibernating hamsters remain sensitive to external stimuli & can be aroused if handled
True

The Chinese and Syrian hamster are among the most radio- Resistant/Sensitive animals.
Radio-resistant

Syrian hamsters develop dental caries and may be useful for testing anticaries effects of agents such as ___ and __.

What is the natural etiologic agent of caries in hamster (and 1  bact. agent in people)
fluorine and iodoacetic acid

Streptococcus mutans

The hamster scent glands are resistant to locally applied carcinogens but susceptible to malignant transformation of systemic introduction of ___ and ___.
Estrogens and androgens



T or F.  The hamster is resistant to pulmonary infection and able to decompose nicotine, making it a good subject for study of long-term inhalation effects.
True

Where does the esophagus enter the stomach in hamsters?
Between the fermentive forestomach and the glandular stomach

The Syrian hamster is the model for __, since it is the only animal model in which pancreatic tumors can be induced that are similar in man.
Pancreatic carcinogenesis

A high incidence of bile duct adenocarcinoma is produced by implantation of ___ into the gallbladder.
Methylcholanthrene pellets

The administration of ___ to male hamsters causes renal tumors.
Estrogen

Hamsters are reported to be the first model of Addisonian adrenal necrosis.  The hamster adrenal cortex secretes __ rather than __.
Secretes principally cortisol rather than corticosterone.

Which sex has the larger adrenal gland?
Male hamster (due to zona reticularis)

Which day of pregnancy is optimal for teratogenic studies?  Hamster gestation?
The eighth day of pregnancy

15-18 days (16 days- most common)

T or F.  Hamster pups are born hairless, with eyes and ears closed and with teeth.
True

When do the eyes and ears open?  Weaning?

Diploid chromosome number? (Syrian)
Ears = 5th day; eyes = 15dys; weaned = 21dys

2N= 44 (Chinese 2N= 22)

Age and weight at sexual maturity?
6 to 8 weeks (same as rats); males weigh 85-110 gm and females weigh 95-120 gm

Unlike other rodents, __meal was shown to offer better nutritional efficiency than fishmeal
soybean

Food hoppers used for hamsters should have  __ wide slots because of their broad muzzle.
7/16 inches wide



T or F.  Unlike many other rodents, hamsters are not naturally coprophagic.
False (hamsters are naturally coprophagic)

Hamsters are very sensitive to ___ but are very resistant to ___ and ___.
Steroids and serotonin; histamine and morphine (and pentobarbital)

A male hamster is sexually mature when it reaches approx __ gram weight.

Estrus occurs in female by __months of age when she reaches a weight of __ gram. Reproductivity in both sexes decline at about __ mos
90 grams; 3 months, 90-100 gram; 14 mos

What marks the end of the estrous cycle in the female hamster?
Appearance of a copious postovulatory discharge that fills the vagina

The female hamster can be successfully mated in the evening of the __ day after this postovulatory discharge.
Third day

Name the types of breeding systems for hamsters?
Trial placement (Hand mating, preferred method)= 2 hrs after beginning of dark cycle, a female is introduced into male’s cage and if she’s ready she’ll display lordosis but if she’s aggressive or there’s no mating w/n 5 min, she’s moved to another cage; Harem or Group mating = 1 male and 1 or 2 females are caged together for 7-14 days with separation of female to separate cage for parturition

Postovulatory discharges on days 5 and 9 after mating means a normal/abnormal estrous cycle.
Normal (because estrus cycle is 4 days) 

She is having normal estrous cycles and is not pregnant.

Normal hamster litter size?
4-12 pups (6-8 most common)

A hamster weighing 60 gm or less requires about __ square inches of floor space.

A female with a litter should have __in2.
10 in2 ; 150 in2

Hamsters should be housed at __ F &__ RH.
64- 79  F and 30-70% relative humidity

A daylight period of __ to __ hr is recommend
12-14hr (14-hr period is required for breeding

The most gentle of Syrian hamsters are the cream/mottled strain, whereas, the cream/mottled is hardest to manage.
Cream; mottled

T or F.  Males are more docile than females.
True

Restraint methods for the hamster?
1-grasp around head and shoulders

2-grasp only the skin with same hand turned so as to support the body

The most common spontaneous disease of hamsters?  Synonyms?

Suspected causes?
Enteritis (Proliferative enteritis, regional enteritis, enzootic intestinal adenocarcinoma, transmissible ileal hyperplasia, “Wet tail”);

BB = Campylobacter fetus ss jejuni & E. coli

LAS = intracellular Campylobacter-like organism (ICLO)-genus Desulfovibrio 

Characteristic gross lesion d/t “wet tail”?

Clinical signs and transmission?

Ddx?

Zoonotic?
Segmental proliferative ileitis; C.S. = diarrhea and death; tx = direct contact and fomites; ddx =Tyzzer’s, AB-assoc. diarrhea, salmonellosis, and cecal mucosal hyperplasia ;   yes

What are similar dz patterns of the above seen in other species?
Rabbits (proliferative enteropathy)

Ferrets (proliferative colitis)

Swine (intestinal adenomatosis); the swine ICLO renamed Lawsonia intracellularis

Antibiotics assoc. with fatal enterocolitis?

Which antibiotics can be used in hamsters?

The actual cause of antimicrobial toxicity?
AB’s active against G+ flora: penicillin, ampicillin, vancomycin, erythromycin, cephalosporin, lincomycin, oral gentamicin

Chloramphenicol palmitate (AB of choice for treatment), low levels of vancomycin [LAS 44(1)], tetracycline and metronidazole were not assoc. with dz

Toxins from Clostridium difficile overgrowth

(see hemorrhagic ileocolitis)

Cause of Lymphadenitis in hamsters?
(-hemolytic Streptococcus Lancefield group C (ddx = S. aureus, S. moniliformis)

Tyzzer’s targets which organs in hamsters?
Intestines and liver

Most frequent Salmonella hamster isolates?

Is enteritis common?

The unique lesion of Salmonella in hamsters?
Salmonella enteritidis serotypes enteritidis and typhimurium;       NO

septic pulmonary phlebothrombosis

Arenavirus of hamsters? Role of hamster?

Transmission?
Tumor contaminant?
LCMV; an impt reservoir host and source of infection for man (mice are most commonly assoc w/ the dz)

Horiz. & vertical tx; cell/tissue/tumor contam.

Name the 2 respiratory viruses of hamsters?
Sendai and PVM (infection usually subclinical;

PVM can kill hamsters and Sendai can kill Chinese hamsters and suckling Syrians) 

The murine sarcoma and leukemia virus, the feline sarcoma and leukemia virus, and the hamster, g. pig, and bovine type C viruses all belong to which group and family?
The Type C oncovirus group of the Retroviridae family (copies of their genes can integrate into normal cells and be activated by physical/chemical agents or superinfection by other oncogenic viruses)  

Hamster can be infected by which pinworms?

Location of pinworms?
Syphacia mesocriceti (hamster’s own)

Syphacia obvelata (mouse) and 

Syphacia muris (rat); predominantly in cecum

Most important internal parasite in hamsters?
Hymenolepis nana (dwarf tapeworm)- in SI

The only known tapeworm with either a direct or indirect cycle w/ flour beetles or fleas as IH
Hymenolepis nana [is zoonotic; it is  distinguished from H. diminuta by presence of hooks on scolex, is smaller and found in lower SI (H. diminuta is in upper SI)]

Hamster protozoa of the small intestine? Cecum?  Colon?
SI = Giardia (& Spironucleus muris)

Cecum = Entamoeba muris and Trichomonas

Colon = Trichomonas

Acariasis in hamsters is predominantly assoc. with 2 species of which genus?
Demodex;   D. aurati (pointed tail, infests hair follicles) and D. criceti (rounded tail, infests epidermal pits)

Two most commonly reported benign neoplasms of the Syrian hamster?
Intestinal tract polyps

Adrenal cortex adenomas

Most frequently reported malignant tumor of Syrian hamster?

Most common skin tumor of hamsters?
Lymphosarcomas

Melanoma

Principal cause of death in hamsters on long-term experiments?

It is most severe in which sex?
Amyloidosis (presence of AA &AP proteins in amyloid fibrils suggest secondary type);

Female (most severe in Amy)

Components of Nephrotic syndrome seen in hamsters over 1 year of age? (Same as in man)
hypoproteinemia, proteinuria, hypercholesterolemia, edema

Some common aging hamster diseases?
Amyloidosis, polycystic liver dz, atrial thrombosis, Diabetes mellitus (Type I-IDDM)

Most frequent location of atrial thrombosis?
Left atrium (*Hamsters R the only model for spontaneous atrial thrombosis)

Name the spontaneous, genetically recessive aging disorder in Chinese hamsters?

Diabetic females are often fertile/infertile.
Diabetes mellitus; similar to IDDM in man; dz is assoc. w/ degranulation of B cells of pancreatic islets of Langerhans; infertile

T or F.  Chinese hamster, like Syrian, has a cheek pouch that can be used as an immunologically privileged site.

T or F.  Chinese adult males have exceptionally large testicles and both sexes have larger spleens and brains than Syrian hamsters.
True

True

Syrian hamster kidneys are _____.
Unipapillate (allows for in vivo collection of urine from single collecting tubules)

T or F.  Chinese hamsters have a gallbladder.

Temp. above __ F may increase number of runts in litters.
False

82 F

In general, Chinese hamsters have a low/high incidence of spontaneous tumors, whereas, spontaneous tumors in the European hamster are very common/uncommon.
Low

common

European hamsters exposed to N-diethylnitrosamine develop ____ tumors.

Thus, it was concluded that the European hamster is a more suitable model than the Syrian for highly concentrated and prolonged ___ studies.
Respiratory

Smoke inhalation



T or F.  European hamsters are nocturnal and are mainly seed eaters.
True

Research use of the Armenian (gray) hamster?

Diploid chromosome #?
Mutagenic and carcinogenic studies and meiosis study b/c of the semisynchronous meiotic progression beginning at 15 dys old

2N=22 (with the X and Y the same size)

Questions
Ch 6

Guinea pigs
Answer
KED

Suborder/Family/Genus & sp. of guinea pigs?
Suborder = hystricomorpha (porcupine-like)/

Family Caviidae/ Cavia porcellus

What are the 5 most common types of g. pigs in research? 

Which are inbred?

Other breeds?
Outbreds: short hair (American & English), Hartley and Duncan-Hartley (both R albinos).

Inbreds: strain 2 and strain 13 (both have tricolor coats-black, red, white);

Abyssinians (rosette hair) & Peruvian (long silky hair)

G. pig has __inguinal mammary glands.
Two (1 pair)

As in other rodents, __are the dominant leukocyte in g. pigs.  A unique leukocyte in g. pigs is ___. 
Lymphocytes; Foa-Kurloff or Kurloff cell (specialized mononuclear cell containing a large mucopolysaccharide, ICIB)

Highest densities of Foa-Kurloff cells are found in ____ and may fxn as _____.
Highest densities shift from the usual lungs & spleen to thymus & placenta under estrogenic stimulation and pregnancy;  killer cells in general circulation or fetal antigen protectors in placenta

Tor F.  The g. pig, like ferrets & primates, is resistant to steroids.
True

The g. pig is an established model 4 study of genetic control of _____.
Histocompatibility-linked immune response

Where is the g. pig’s thymus located?
Ventral cervical region (in both the  mediastinum and subcutaneum of neck)

G. pig serum, espec. older sows, is a common source of _____.
Hemolytic complement

The g. pig is an established model for ____.

Which strains are more susceptible?
Antigen-induced immediate resp. anaphylaxis;

Hartley and Strain 13

Large bullae, ease of entry to middle & inner ear, protrusion of cochlea & middle ear blood vessels make __ good for auditory research.

AND

Large, easily accessible bulla, absence of presbycusis & freedom of middle ear infections make ___ good for hearing research
Guinea pigs

Chinchillas

T or F.  G. pigs R strict monogastric herbivores and discriminate b/t feed & nonfeed within a few days after birth.

T or F.  G. pigs R coprophagic.
True

True (will eat fecal pellets directly from anus)

T or F.  G. pigs are neat and tidy when eating.
False!  they spill food & water and inject saliva and ingesta into sipper tubes & may urinate and defecate in the feed

Dental formula of g. pig?

Why are they hypsodontic?
2[ I1/1 C0/0 P1/1 M3/3 ]

their teeth R open rooted & erupt continuously (hypsodontic)

G. pigs R monogastric & have an intestinal tract typical of herbivores.  What is the dominant intestinal microflora?
Lactobacilli

T or F.  The g. pig stomach is undivided and lined with glandular epithelium.
True

The g. pig cecum is a thin walled gray-green sac divided N2 pouches by action of bands of smooth muscle called ______.
Taenia coli



G. pig social/group stability derives from polygamous hierarchies branching from a dominant (alpha) male/female thru subordinate males/females.
Male; males

Continuous cohabitation allows sows to breed during the highly fertile postpartum estrus which results in an average of ___ litters per sow per year.

A fertile postpartum estrus lasts __ within __ hours of parturition in most sows.
Five (discontinuous method produces only 3.5 litters/sow/year)

approx. 3.5 hr

12 to 15 hrs

(Guide) Recommended space for g. pigs?

Recomm. floor area for a sow w/ a litter?

Recomm. cage ht for G. pigs?
  60 in2   (<350g)

>101 in 2 (>350g);
1485cm2 (230 in 2)=BB

7 inches

Clean, nonabrasive, wood shavings up to __cm deep are commonly used as bedding in g. pig breeding cages.
5 cm

T or F.  G. pigs must be provided w/ access to solid food and water by 2 to 3 days and sipper tube must reach smallest animal in cage.
True

T or F.  Body size is good determinant of sex.
False & both have single pr of inguinal nipples

Like other hystricomorphs, the female g. pig possesses a(n) ____, which is evident as a translucent membrane across the U-shaped vaginal opening.  It’s open 4 how long & when?
Imperforate vaginal closure membrane

Open approx. 2 - 3 days during estrus (includes time of ovulation)

Consistently fertile ejaculations begin when the boar is __ of age and weighs ___grams.

The inguinal canal remains open/closed 4 life.
90-120 dys;

550 - 600 grams

open

Sows are bred when they weigh 350 to 450 gm or more (2 to 3 mos); body wgt is a useful/not a useful indicator of sexual maturity.
Not a useful indicator

Plasma estrogen in g. pigs is mostly ___. 
Estrone with some 17(-estradiol

T or F.  Coital completion is indicated by grooming, scooting, and perineal marking in the boar, sperm in vagina and copulatory plug.
True

Artificial insemination can be achieved by placing semen in __ or __.
Into vagina (by pipette) or into peritoneal cavity (by needle)

G. pig implantation depends on __ for first 2 or 3 wks of pregnancy.  However, the __ begins secreting progesterone around 15 dys and maintains latter half of pregnancy.
Corpora lutea

placenta

G. pig placentation is __, lacunal & discoidal and Kurloff cells R in large # in the __region.
Hemomonochorial

trophoblastic

What hormone causes the fibrocartilaginous pubic symphysis to disintegrate between 30 days & term?
Relaxin

What 3 things predispose g. pigs to dystocia?
1- Obese sows, 2- sows bred for 1st time after 7 mos, 3- sow with large fetuses

Lactation peaks __ days postpartum and ceases by days __ postpartum.  A sow may produce up to __ ml milk daily.
5-8 dys

18- 30 dys

70 ml

G. pigs should nurse for at least __ days for normal growth, reproduction & dz resistance.
 At least 15 days (first 3 or 4 dys are critical)



G. pigs are born precocious and during the first 12 to 24 hr, the sow may lick genital area of offspring to stimulate ______.
Defecation and urination

Neonatal weight varies directly/inversely with litter size and directly/inversely with gestation length.
Inversely

directly

2 commonly used criteria for weaning are a __gram limit or a __day limit.
180 gram

21 day

What is the G(-) rod that causes epizootic pneumonia/ sepsis in g. pigs w/ high mortality?

Most common clinical signs?

Which strains are more susceptible?

How is it transmitted?
Bordetella bronchiseptica.  Inappetence, naso-ocular discharge and dyspnea in the young 

(Pregnant females die/abort/have stillbirths)

Strain 2 > Strain 13 > Hartley

direct contact, fomites, and aerosols

A temperature-sensitive mutant strain of B. bronchiseptica that cannot grow at/ above __(C shows promise as live attenuated vaccine.
34(C



Etiologic agent of “Lumps” or cervical lymphadenitis in g. pigs?

Most common in which sex & strain(s)?

Ddx?
Streptococcus zooepidemicus of Lancefield’s group C (same for mice and  hamster).

Females; Strain 2 more susc than Strain 13

Streptobacillus moniliformis, Cavian leukemia

Fibrinopurulent pleuritis, pericarditis, pericarditis, etc. is due to?

Most common capsular types?
Streptococcus pneumoniae (Diplococcus or Pneumococcus)- same as in rats;

capsular polysaccharide types 4 and 19

2 most common Salmonella species in G. pigs?

Diarrhea is common/uncommon.
What media enhances it growth?
Salmonella enteritidis and typhimurium

uncommon

Selenite F or tetrathionate broth->brilliant green/MacConkey’s/Hektoen enteric agars

T or F.  Yersinia pseudotuberculosis is zoonotic and affects G. pigs.
True

T or F.  Tyzzer’s dz affects the ileum, cecum, colon, and liver in G. pigs
True (heart not reported)

What in g. pigs can resemble proliferative ileitis in hamsters?
Campylobacteriosis



Does the g. pig have its own mycoplasma?
Yes, Mycoplasma caviae and acholeplasmas

What causes inclusion conjunctivitis in g. pigs that is similar to acute trachoma in man?

Stain for the ICIB?
Chlamydia psittaci

Macchiavello’s stain

Which virus causes characteristic eosinophilic INIB in submaxillary salivary glands in G. pigs?

T or F.  Cesarean rederivation rids the dz.
Cytomegalovirus

False (d/t vertical transmission)

This natural viral dz in g. pigs occurs as a neurologic syndrome characterized by meningitis and hindlimb paralysis.
Lymphocytic choriomeningitis virus

Though rare, LCMV can cause fatal __ in man.

Which organ is recomm to demonstrate virus?
Fatal lymphocytic meningoencephalomyelitis

Liver

The only Eimeria sp. reported in G. pigs?
Eimeria caviae (see diarrhea & death)

This protozoan causes microgranulomas in the brain & interstitial mononuclear nephritis in gp
Encephalitozoon spp.

T or F.  T. gondii is frequently seen in G. pigs.
False (rarely seen)

T or F.  Cryptosporidia is often associated with clinical signs i.e. diarrhea & death.
False (not associated with clinical signs)

Where do g. pig Balantidia sp. reside?
Cecum

What is the kidney coccidium of the g. pig?
Klossiella cobayae (caviae)

The Cecal worm of G. pigs?
Paraspidodera uncinata (of little clinical signif)

Fur mite commonly found in pelage of G. pigs? 
Chirodiscoides caviae (harmless, nonburrower)

Highly pathogenic sarcoptid mite of g. pigs ?
Trixacarus caviae (mange, very pruritic)

Name 2 guinea pig lice.
Gliricola porcelli and Gyropus ovalis

The cause of epizootic ringworm in g. pigs ?
Trichophyton mentagrophytes

T or F.  Torulopsis pintolopesii is considered a normal inhabitant of conventional g.p stomach
True

G. pigs required dietary Vit C.  Name some foods rich in ascorbic acid.  They are suscept. to hypovit C because they lack the __enzyme.

This enzyme deficiency prevents the conversion of __ to __.
Citrus fruits, cabbage, peppers, kale (not lettuce);

L-gulonolactone oxidase

glucose to ascorbic acid

Scorbutism results in impaired synthesis of __ owing to defective hydroxylase rxns in the formation of ___ and ____.
Collagen

hydroxylysine and hydroxyproline

Name some species requiring exogenous VitC
Man, NHP, g. pig, some fruit-eating bats, red-vented bulbul bird, trout

What clinical signs strongly suggest Scurvy?
Hemorrhages esp. about the gingiva & joints. enlarged costochondral jxns & epiphysis, loose teeth and pathologic fractures

T or F.  G. pigs R herbivorous & thus a deficiency of Vit A is very unlikely.
True

Rickets can be induced by deficiencies or imbalances of __ and __ with or without sufficient Vit D.
Calcium and phosphorus

The g. pig nephron lacks or is deficient in ____ & thus glutamine is not used as a source of ammonia to remove H ions as ammonium ions
glutaminase

In G. pigs, cations/anions rather than ammonia R utilized to neutralize H+ that are then excreted in the urine.
Cations

When does pregnancy toxemia, an often fatal syndrome adult G. pigs, occur most frequently?

What are some predisposing risk factors and which are (is) most important?
During the last 2 weeks of gestation or w/n a few days of parturition;

1-obesity*, 2-fasting*, 3-first/second 

pregnancy, 4-diet change, 5-stress, 6-heredity

The most consistent lab abnormalities in fasting ketosis of pregnancy are _________.
Ketonemia, hyperlipidemia, hypoglycemia, proteinuria, and aciduria (urine normally alkaline).

What term describes the wetness around the mouth, chin and ventral neck of g. pig?  Causes?
“Slobbers” (ptyalism)

Dental abnormalities e.g. malocclusion

Diabetes mellitus is common/rare in G. pigs.

The dz has/has no sex predilection.

Exogenous insulin is/is not required for survival.
Rare

has no

is not (even when there’s marked hyperglycemia and glycosuria)

The major consistent lesion of fatal antibiotic toxicity in g. pigs is?

Studies in g. pigs & hamsters have demonstrated that death is d/t a toxin produced by __.
A dilated hemorrhagic cecum

Clostridium difficile

The rarity of cancer in g. pigs has been attributed to a serum factor known as __ that appears to be __,enzyme w/ antitumor activity
tumor inhibitory principle

asparaginase

The most common skin tumor in G. pigs?
Trichofolliculomas

Most common mammary tumor in G. pigs?
Benign fibroadenoma (like rat)

The most common repro tumor of the sow?

Second most common site?
Ovarian teratoma (unilateral, seldom malign.)

Uterine tumors

Most common nonhematopoietic tumors-g. pig
Pulmonary tumors

Most common malignant tumor of g. pigs?

High incidence in which strain(s)?
Lymphosarcoma

Strain 2 and F1 hybrids of Strain 2 X Hartley crosses

Mesenchyomas of the __ appear to be a tumor peculiar to adult females of Dunkan-Hartley
right atrium

Partial alopecia is common in sows in early/late gestation, espec. in the intensely bred.
Late gestation (condition improves following parturition)

____ results from a combination of faulty cage floors, poor husbandry, obesity, and also footpad injections containing adjuvants.
Pododermatitis



__ is a common necropsy lesion in g. pigs that have died with no antecedent clinical signs.
Cecitis or typhlocolitis

Ch 7
Other Rodents
Questions
Answers
KED

What is the largest mammalian order w/ more than 1/3 of all genera and over ½ total species of living mammals?
Rodentia

Name 3 suborders of family Rodentia.
Myomorpha(rat-like), sciuromorpha (squirrel-like), hystricomorpha (porcupine-like)

T or F.  The above suborders do not refer to physical resemblance but to similarities in skull and mandibular structure and masseter muscle origins.
True (origins of portions of the masseter muscle complex is used to differentiate the 3 suborders)

The word gerbil can refer to any species in the subfamily ____.  Genus and species of gerbil?

Common names for the gerbil include ____.
Gerbillinae

Meriones unguiculatus

jird, sand rat, antelope rat, desert rat

White-footed mice and deer mice belong to which genus?  Genus and species of each?
Peromyscus; P. leucopus (white-footed) and

P. maniculatus (deer mouse) ... some refer to the entire genus as white-footed mice.

Genus and species of the following voles:

common, tundra, eastern meadow vole, prairie 
Microtus arvalis (common)

Microtus oeconomus (tundra)

Microtus pennsylvanicus (eastern meadow)

Microtus ochrogaster (prairie)

Scientific name of multimammate rat?  They have an unusually high # mammary glds, usually__
Mastomys (Praomys) coucha

8-12 prs, but can be up to 18 prs

Name the 2 species of chinchilla.
Chinchilla laniger (long-tailed)

Chinchilla brevicaudata (short-tailed)

Scientific name of California ground squirrel, 13-lined ground squirrel?

gray?

fox?
Spermophilus beecheyi (CA ground squirrel)

Spermophilus tridecimlineatus (13-lined)

[Spermophilus or Citellus]

Sciurus carolinensis (gray)

Sciurus niger (fox)

Genus and species of cotton rat and white-tailed rat or South African hamster?
Sigmodon hispidus (cotton rat)

Mystromys albicaudatus (white-tailed rat)

Scientific and common names of the woodchuck?
Marmota monax; ground hog, chuck,whistle-pig

What are some spontaneous conditions reported in gerbils that R useful for research?
Epileptiform seizures, hyperadrenocortism, diabetes, obesity, periodontal dz and dental caries

Gerbils readily develop high serum and hepatic cholesterol levels even on low fat diets.  Gross atherosclerotic changes are/are not seen in the aorta.
Are not

Life span of the chinchilla?

Some research uses of chinchillas? 
long life span (12-20 years);

Hearing research, Model for Chagas’ dz

T or F.  Peromyscus has several convulsive mutants w/ similarities to idiopathic epilepsy in man.
True

Name some research uses of the cotton rat.
Behavior, dental caries, calcinosis, filariasis 

(Litomosoides carinii), viral resp. tract dz d/t Paramyxoviruses (RSV, PV3, MV), gene therapy (adenoviral-mediated), Historical use = VEE, murine typhus, polio 

Multimammate rats are very susceptible to __.

They are the only known nonhuman natural host of ______ virus.  In captivity, it develops spontaneous _____.  It has/has not a prostate.
Yersinia pestis (plague).

Lassa virus.  Adenocarcinoma of the glandular stomach w/ unusual frequency.

Has a well-developed prostate

___ are suggested models for hepatitis B virus (HBV) and primary hepatocellular carcinoma.
Woodchucks (the virus has been designated woodchuck hepatitis virus)

Diabetes has been reported in gerbils, white-tailed rats, fat sand rats (g & s?), spiny mice (g& s?) and Chinese hamsters.  In which species is it not assoc. with diet and obesity?
Psammomys obesus (fat sand rats)

Acomys cahirinus (spiny mouse);

white-tailed rats

Most gerbils are outbred stocks.  Name an inbred strain.
MON/Tum

Gerbils need cages that provide a minim. of __ inches b/t the top level of __ and the cage.
6 inches ; the bedding



T or F.  Chinchillas tolerate cold but R very sensitive to heat stress.
True

Because chinchillas R fanatical groomers, they need __ in which to dust/”bath” daily.
A box containing a silver sand mixture (or silver sand and Fuller’s earth) for short pd.

What is “fur slip” in gerbils/rat vs chinchilla?

How long before chinchilla’s hair regrow?
The skin of tail may slip off when supported by the shaft of the tail in gerbils & rats.  Fur is released from fur follicles when attacked or frightened in chinchillas (d/t adrenaline effects on arrector pili muscles).

About 5 months

Some use dim red light to reduce fear in some nocturnal species, but nocturnal animals have retinas composed predomin. of rods/cones that R insensitive to red light, and thus cannot perceive red light.
Rods

“Rodent” is derived from the Latin verb rodere meaning ___.
To gnaw

Tor F.  Rodents have no second incisors, canines, or front premolars.  Their 4 prominent incisors continuously grow thoughout life.
True

What is the distinct gap between the incisors and cheek teeth called?
Diastema



In other rodents, predomin hystricomorphs, the ____ grow throughout the life of animal.
Molars

The multimammate rat resembles the Norway rat by the absence of a _____.
Gallbladder

Female chinchilla is unique in that the vagina has a separate external opening b/t _______.
Between the rectum and bladder openings

T or F.  Woodchucks have 3 nipple-like scent glands just inside anus that evert and emit musky odor when animal is excited.

Where R the gerbil’s scent gland located?
True

Midventral abdomen

___ become torpid when deprived of food, placed in darkness, or kept at low temp.
Woodchucks



___ causes acute toxicity in gerbils and streptomycin is toxic in ___.
Dihydrostreptomycin;

woodchucks

High-fat diets are not recommended for long-term feeding in __.  They have a unique fat metabolism and develop high ___ and tend to store fat and become obese.
Gerbils; blood serum cholesterol

Coprophagy is normal and important in all rodents and serves what 2 functions?
1-maintenance of normal gut flora by reinoculation of upper GI tract

2-captures nutrients (vitamins B and K)

T or F.  In general, myomorphs and sciuromorphs are born naked and helpless (altricial), whereas, hystricomorphs are born precocious.
True

The most successful mating scheme for gerbils involves monogamous/polygamous pairs.

This scheme is also best for __ and __.
Monogamous pairs that are never separated.

White-tailed rats and cotton rats

Female gerbils R prone to develop __ which cause decreased litter size & early repro failure
cystic ovaries

Postnatal mortality in gerbils is high/low.
Why?
High; d/t lack of maternal care, lactation failure, crushing, and suffocation of young (maternal cannibalism appears to be low)

Some voles are reputed to be the most prolific mammals.  Females become sexually mature __
in 2 to 3 weeks (some mate at 13-14 dys of age)

T or F.  In general, sciuromorphs produce well in captivity.
False (they do not)



T or F.  Female chinchillas are larger than males, dominant and aggressive toward other males and females.
True

Gerbils, gray squirrels, ground squirrels and woodchucks are diurnal/nocturnal.  Deer mice, voles, multimammate rats, chinchillas, and white-tailed rats are diurnal/nocturnal.
Diurnal; nocturnal

Feral rodents are principal reservoirs of __, saprophytic aquatic organisms found in streams, lakes, and sewage.
Leptospirosis

Dermatophytes of uncommon rodents?
Trichophyton mentagrophytes and Microsporum gypseum (not canis)

Adiaspiromycosis is a benign, self-limiting lung infection caused by the genus ___.
Emmonsia

Toxoplasmosis in unusual species is usually symptomatic/asymptomatic.
Asymptomatic

What is the noncontagious blood protozoal infection of rodents that adheres to RBC and is free in plasma?
Eperythrozoonosis

The most common cause of cerebral nematodiasis is due to the migrating larvae of ____ and ___.
Baylisascaris procyonis (raccoon ascarid) and Baylisascaris columnaris (skunk ascarid)

Cestodes reported in unusual rodents?
Taenia crassiceps, Echinococcus multilocularis

Because incisors (all rodents) and cheek teeth (some sp) grow continuously, ___ often results due to overgrowth or angularity of these teeth.
Malocclusion

The most commonly reported dz causing signific. morbidity and mortality in gerbils is _.  Gross lesions are primarily observed in the __.
Tyzzer’s dz (Clostridium piliforme)

liver

Salmonella species reported in gerbils?
Salmonella enteritidis

One of the most common clinical problems in gerbils is __ (usu. on face).  Surgical removal of the __ gland may stop secretion & allow recovery.  Other measures of control?
Dermatitis (S. aureus, Demodex mites, caging or bedding type).

Harderian gland.

House on sand allowing animals to sandbathe off secretions.

Name 3 pinworms that infest gerbils.
Syphacia obvelata & muris,   Dentostomella translucida (fecal float not reliable)

The incidence of spontaneous neoplasia in gerbils > 2 yrs is high/low.
High (ovary, skin ( pancreas, testis)

The most common clinical condition occurring in chinchillas is __.  And they are quite susceptible to infection by ___.
Enteritis or gastroenteritis (like hamsters)

Listeria monocytogenes

Pseudotuberculosis in chinchillas is caused by?
Pasteurella pseudotuberculosis

Enterotoxemia in chinchillas is caused by __.
Clostridium perfringens type D

Coenurosis occurs in chinchillas and is caused by the intermed. stage of the tapeworm ___.
Multiceps serialis

T or F.  Chinchillas appear very susceptible to to Pseudomonas aeruginosa.
True

What is a common vice of chinchillas?
Fur-chewing (stomach fur balls R common)

What is the spontaneous dz of neonatal lab rats characterized by annular constrictions that may progress to amputation of tail?
Ringtail (thought to be assoc. with type of caging and low relative humidity)

The __ is one of the most susceptible species to spontaneous osteoarthritis and many develop glomerulonephritis.
Multimammate rats, espec. after 2 yrs old

What neoplasia is common in multimammate rats over 2 years old?
Thymic hyperplasia or lymphoepithelial thymoma

What is a common protozoan infection in gray squirrels that may cause death?
Hepatozoon griseisciuri



A common cause of death in captive colonies of woodchucks is ___ and ___.  What is the suggested etiology?
Primary hepatocellular carcinoma and chronic hepatitis.  Woodchuck hepatitis virus

The filariid in woodchucks that’s located primarily in the lymphatics (m.f. in ear skin)?
Ackertia marmotae (IH = Ixodes cookei)

Ch 8
Rabbits
Questions
Answers
KED

Order/Families/major genera for rabbits?

Scientific name of European rabbit?
Order: Lagomorpha

Families:
Ochotonidae (pika)


Leporidae (rabbits and hares):



- Oryctolagus (true rabbits)



- Sylvilagus (cottontail rabbits)



- Lepus (hares)

Oryctolagus cuniculus

Other stocks of rabbits used in research?
Dutch belted, Flemish giant, Polish

Rabbits differs from rodents by having __ pairs of incisor teeth rather than __ pair in rodents which is why rabbits have their own order.
3 pairs

2 pairs

Rabbits were the 1st lab animal to be used as models for ______.

Name 3 common rabbit models.
Atherosclerosis

WHHL(Watanabe heritable hyperlipidemia),

KHC (Kurosawa & Kusanagi) hypercholesterolemic, St. Thomas hospital 

List other research uses of rabbits.
Glaucoma (semilethal), C6 deficiency (auto-recessive), cardiomyopathy, hypertension, Von Willebrand’s dz (auto-variable penetrance), transplantable tumors, teratologic studies, immunology (AB production), aging research, Toxicology (Draize test, pyrogen test)

One of the most useful transplantable rabbit tumors is the ____ that originally arose from the scrotal chancre of a rabbit exp. infected w/ Treponema pallidum.  It is commonly implanted and grown in the ___ of the rabbit.
Brown-Pearce carcinoma

anterior chamber of the eye

The __test, an in vivo test in which test materials R placed in __ and physical observations made, has been used since 1944.
Draize test

conjunctival sac

The pyrogen test in rabbits involves measuring the rise in body temp. over a __ hour period following IV injection of a test solution.  A test is considered positive if any of the 3 rabbits used have temp. that rise greater than __ C or if the aggregate rise of the 3 rabbits temperatures exceed ___(C.
3 hour

0.6(C

1.4(C

Dental formula of the rabbit?
2[I2/1 C0/0 P3/2 M2-3/3]= 26-28

T or F.  The teeth of rabbits, like rodents, grow continuously through out life.
True

Rabbits have which 3 pairs of salivary glands?
Submaxillary, parotid, infraorbital (no subling)

Rabbits R unique among animals by having two/one/three muscle layer(s) in esophagus.
Three

T or F.  The stomach in a healthy rabbit is never empty and rabbits cannot vomit.
True

Rabbits produce large amounts of bile.  The primary bile salt is ________.
Cheondeoxycholic acid

The rabbit intestine (like man & G. pig) is largely impermeable to macromolecular cmpds thus, the rabbit gets most of its passive immunity from doe before/during/after birth.
before

The rabbit has a total dependence on milk up to day __. A small amt of solid food is ingested by day __. Solid food & cecotrophy is started on day __.
10

15

20

At the terminal end of the SI there’s a bulblike expansion of lymphatic tissue called the ____.  The cecum ends in a narrow blind tube, ____.
Sacculus rotundus

appendix

The rabbit colon is divided into a proximal & distal colon by the __which is most impt in production of 2 kinds of rabbit feces.
Fusus coli

Once or twice daily, elimination of hard pellets R interrupted by elimination of soft pellets called __ which are rich in __.

Cecotrophy is practiced during the _____.
Cecotrophs (about 1/3 feces)

B complex vitamins (niacin, riboflavin, pantothenate, cyanocobalamin)

night (domestic rabbits), day (wild rabbits)

The rabbit nose moves up & down at 20-120 times/min.  The up movement occurs with inspiration/expiration.
Inspiration

Rabbit lung lobe anatomy?
4 right and 2 left lobes

The rabbit right AV valve is not tricuspid but rather it consists of __.
1 large and 1 smaller cusp/flap

The 1st mammal in which the exact site of the pacemaker had been demonstrated by use of intracellular microelectrodes was the ________
Rabbit

While most mammals have multipapillate kidneys, the rabbit kidney is __.
Unipapillate (thus, useful for cannulization techniques)

Rabbits old enuf to eat green feed & cereal grains produce urine that turn yellow-brown and cloudy principally d/t presence of __ & __.
Magnesium ammonium phosphate and

calcium carbonate monohydrate precipitates

In most mammals, calcium is excreted in bile, but in rabbits, it is excreted via ____.
Urine

T or F.  The rabbit & hamster differ from most mammals by being resistant to the phosphaturic effects of parathormone (PTH)
True (in most mammals PTH causes increased phosphate excretion by inhibition of phosphate reabsorption)

T or F.  The rabbit is only known mammal from which kidney tubules can be dissected w/ basement membrane intact.
True

The neonatal rabbit is an ectotherm until day ___
seven

Rabbit neutrophils have a predominant granule type that stains red, hence the term __________
“pseudoeosinophil” (also heterophil or amphophil)

The anomaly reflected as a maturation defect of neutrophil, in which the nucleus fails to undergo normal segmentation is called __________.
Pelger anomaly/ Pelger-Huet anomaly

The largest leukocyte in rabbit blood is __.
Monocyte

T or F.  Rabbits R herbivorous, monogastric animals w/ a large cecum.
True

Puberty & sexual maturity occurs earlier in larger/smaller breeds of rabbits.
Smaller



Like cats & ferrets, rabbits R __ ovulators.
“Reflex” (they do not ovulate spontaneously but rather ovulate 10 to 13 hr postcoitus, or after orgasm induced by other female rabbits or after injection of LH or HCG)

T or F.  Vaginal cytology is considered useful 4 determination of estrus/receptivity in rabbits
False

Gestation period of the rabbit?

Conception rates have a close inverse relationship w/ maximum __ and not length of lighting.
30-33 dys (does begin hair pulling & nest building the last 3 to 4 dys of gestation)

ambient temperature



Larger litters in general are carried a longer/shorter period of time in rabbits.
Shorter

Radiologic confirmation of pregnancy can be performed after the __ day of gestation.
Eleventh

Pseudopregnancy in does is common.  What are some ways it can be induced?

Does doe perform hair pulling and nest building during pseudopregnancy?

How long does pseudopregnancy last?
1-sterile matings, 2-LH injection, 3-stimulation by other nearby bucks or mounting by other does, 

4-when doe mounts 1 of her own litter

Yes (but, she doesn’t keep nest clean)

It results when ovulation is followed by a persistent CL and generally lasts 15-17 dys

When do does kindle?
They generally give birth in early morning after building nest and 2-3 dys of decreased food consumption

Fetuses retained beyond __ days generally die & if not expelled prevent future pregnancy.
35 days

Rabbit litter size?
4 - 10 (avg = 7 to 8)

# rabbit mammary glands?

Rabbit weaning age?
4 pairs

6-8 weeks

One of the most common dzs in conventional rabbit colonies is __ & rabbits R more suscept. to it than most other lab animals.
Pasteurellosis due to Pasteurella multocida

The ________ is thought to be the site of initial colonization and infection in “snuffles” and transmission is via __________.
Nasopharynx

direct contact and aerosols

T or F.  Several clinical forms of pasteurellosis include rhinitis, pneumonia, otitis media & interna, conjunctivitis, abscesses, vulvovaginitis, pyometra, balanoposthitis & orchitis, and generalized septicemia
True

After infection of nasal cavity, P. multocida may spread by what 5 routes?
1-eustacian tube ( middle to inner ear, meninges & brain, 2-nasolacrimal duct ( conjunctival sac, 3-trachea ( lungs, 
4-lymphatics ( lymph nodes & blood, 5-blood ( thru body

T or F.  Tyzzer’s dz in rabbits is characterized by profuse diarrhea, rapid dehydration & high mortality.
True (weanlings most often affected & death usu. occurs 12-48 hr after onset of diarrhea)

In stressed rabbits, the organisms proliferate, cause necrosis in the mucosa of the ____ primarily, and gain entrance into bloodstream.
Cecum

Enterotoxemia causes acute diarrhea in rabbits and is caused by __, which may be part of the mucoid enteropathy complex.
Clostridium perfringens type E iota toxin

What dz is characterized by dry, crusty, exudate overlying ulcers in skin and mucous membranes (vulva & prepuce R most commonly affected)?  Transmission?  Dx?  TX?
Treponematosis d/t Treponema cuniculi

Transmitted venereally or direct contact

Dx=dark field exam of lesion 4 spirochete

TX= penicillin

________ is endemic in wild European rabbits and infection causes deaths in up to 99% of infected animals.
Mode of transmission?  C.S.?
Myxomatosis (myxomavirus=poxvirus)

Arthropods (mosq. & fleas) and direct contact.

SC swelling around body orifices and face (see “droopy ears & eyelids”)

Rabbit pox is caused by a __ that is closely related antigenically to __.
Poxvirus

vaccinia virus

Cause of wartlike growths on skin of cottontail rabbits which can be transmitted by arthropods such as mosquitos & ticks?
Rabbit papilloma (Papillomavirus)

Oral papillomatosis is caused by __.
Papillomavirus (immunologically distinct from

the rabbit papilloma virus)

Etiologic agent of rabbit ringworm is __.
Trichophyton mentagrophytes (zoonotic)

Hepatic coccidiosis in rabbits is d/t __.

Intestinal coccidiosis in rabbits is d/t ___.

Most effective treatment for both is __.
Liver = Eimeria stiedae.  Intestine = 

E. irresidua/magna/media/perforans (“immp”).

The sulfonamides

Intestinal & hepatic coccidiosis often occurs simultaneously or is superimposed upon by __
underlying mucoid enteropathy

Etiologic agent of nosematosis?

Mode of transmission & which is dominant?
Encephalitozoon cuniculi (microsporidian protozoa); vertical & horizontal; dominant mode=horiz. by oral route from contam. of young w/ spore-bearing urine from dam

Encephalitozoon spores may be intracellular  or extracellular parasites and lesions R consistently seen in the __ and __.
Brain and kidney

Name the 2 oxyurids of rabbits.

Location of the adults?
Passalurus ambiguus & Dermatoxys veligera- (males have shorter posterior spicules) 

Cecum and colon

Most common ectoparasite of rabbit is ___, which causes ___.
Psoroptes cuniculi ( ear mange/otocariasis/ ear canker/psoroptic scabies (nonburrowing)

Other mites that affect rabbits less frequently? 
Notoedres cati, Sarcoptes scabiei

Name the zoonotic fur mite of rabbits.
Cheyletiella parasitovorax (nonpruritic)

Life span of a normal lab rabbit?  When does reproductive efficiency (both sexes) decline?
6-7 years

after second year of life

Most common tumor type in rabbits is __, & the 4 most common naturally occurring tumor types ranked in order are __, __, __, __.
Uterine adenocarcinoma

Uterine adenocarcinoma> lymphosarcoma>

embryonal nephroma>bile duct adenoma-liver

Proliferative and neoplastic changes assoc. with certain __ & __ viruses in rabbits have played impt role in viral oncogenesis studies.
Poxviruses and papovaviruses

The __ is the only one of the oncogenic viruses with rabbits as natural reservoir hosts.

Transmission?

Lesions?

Regression?
Rabbit oral papilloma virus

Trans.= oral secretions

Lesions= papillomas on ventrum of tongue; basophilic INIB.  Lesions regress & don’t undergo carcinomatous transformation

Name the natural dz of rabbits characterized by formation of cutaneous pigmented warts.

Hosts?  Lesions?  Regression?
Shope papilloma.  Enzootic in Sylvilagus & occas. in Oryctolagus.  Skin warts and No inclusion bodies.  Many lesions regress but many undergo transformation to SCC

T or F.  Both newborn rabbits of Sylvilagus & Oryctolagus R susceptible to Shope Fibroma virus.
True

Another name for Hinze Herpesvirus Lymphoma in rabbits?
Herpesvirus sylvilagus

Hydrocephalus may reflect and underlying defect in vitamin __ metabolism.
Vitamin A

Mode of inheritance 4 Buphthalmia in rabbits?
Autosomal recessive w/ incomplete penetrance

(varies in onset, severity & maybe uni-/bilater)

B/c rabbit incisors & cheek teeth grow thru out life, what may happen if normal occlusion is impeded?  Synonyms?  Responsible gene?
Malocclusion

Mandibular prognathism, Buck teeth, Walrus teeth.

mp/mp (hereditary, thus, do not breed)

What does the term, “Splay leg” mean?

Cause?
When nursling rabbits cannot adduct affected limbs & assume normal postural movements;

Unknown (may be uni- or bilateral)

Mastitis occurs most commonly in ___ does, but is occas. seen in does in pseudocyesis.
Lactating does

Sore hocks is common name given to trauma-related ulcerative pododermatitis of rabbits but most common area involved is __.  Cause?
Plantar surface of metatarsals

pressure necrosis of weight-bearing foot skin

_____ is a consequence of spinal cord injury and is common in laboratory rabbits.  The ____ vertebrae is most common site of fracture.
Posterior paralysis

L7 vertebral body & its articular process

Synonyms for “Slobbers”?

What 3 conditions play a role in “slobbers”?
Moist dermatitis/ptyalism/wet dewlap

1-drooling from dental problem i.e. malocclus.

2-constant wetting of skin while drinking

3-poor husbandry conditions

Normal grooming, fur chewing of cage mates, and maternal fur pulling predispose to ____.
Hair balls (trichobezoars)

What 2 agents have been assoc. with mucoid enteropathy (ME) in rabbits?

Synonyms for the condition?
E. coli & Clostridium sp.

Rabbit diarrhea complex/bloat/enteritis/ mucoid enteritis/mucoid diarrhea/scours/ hypoamylasemia

What enteric dz’s occur separately or in combination with ME to form the complex?

The diagnosis of ME is confirmed by what histological feature?
Tyzzer’s, Salmonella, Colibacillosis, Clostridial enterotoxemia, intestinal coccidiosis.

Goblet cell hyperplasia (small intestine)

Ch 9 
Dogs & Cats
Questions
Answers
KED

Order/Family/Genus & species of dog & cat?
Carnivora/Canidae/Canis familiaris (dog)


Felis catus (cat)

Diploid chromosome # for dog & cat?
2N= 78 (dog) and 2N=38 (cats)

Major histocompatibility complex in dog?
DLA

There R 8 different blood groups in the dog based upon ___.
Dog erythrocyte antigens (DEA)

Life span of dog?  Gestation length?
10-22 yrs; 53-71dys (avg. 63 -similar to g. pig)

Estrus duration, litter size & weaning age-dog
9 dys (avg); 1-14 pups; 6-8 weeks

What 3 classifications based upon their source of procurement are given to dogs & cats?
Random source (from licensed dealer/pounds/ individuals; hx & dz status unknown);

Conditioned for research (random source dog & cats that have been thru a quarantine & conditioning pd);

Bred for research (R more uniform & have fewer health problems than random source animals, pedigrees R available, may be vaccin. & free of infect. dz & parasites

Typically, newly received dogs begin to show C.S. during __ week after arrival in r. facility.
First or second week

Generally, random source cats must be quarantined & conditioned for __ to __ days.
30 to 60 dys

Disadv. of animals bred for research?
Cost, shyness, small size of beagle that’s most readily available (so, hounds R now in use)

T or F.  The primary enclosure is one of the most impt factors in the environ. housing of dogs & cats.
True

Outdoor housing is less preferred over indoor housing of dogs & cats d/t what factors?
Less standardization of environ conditions, difficult to prevent access by birds, insects, and wild animals, noise control is difficult, inefficient use of space, and difficulty providing suitable outdoor space

What additional requirements of cage space have been incorporated N2 the regulations?
1)-not more than 12 nonconditioned dogs/cats in the same 1( enclosure, 2) provision of litter boxes for cats, 3)-solid resting surfaces sufficient to accommodate all cats in 1( enclos, resting surfaces must be elevated if the 1( enclos. houses 2 or more cats.

Define conditioning.  What is it’s objective?
The process whereby newly arrived random source animals are freed of all parasites & infectious dzs & acclimated to lab environ.

Obj = produce stable dz-free animals that will react uniformly in research

Most conditioning programs consist of ____.
PE, internal & external parasite control, vaccination 4 resp. dzs, ICH, parvo, & lepto;

lab exam for HW, & specific TX of dz

A holding pd of 14 dys is insufficient b/c some dogs begin 2 exhibit resp. clinical signs after this time.  Most res. facilities have been successful w/ a conditioning pd that lasts at least __ days.
30 days

Mortality & morbidity is significantly lower in newly received random source dogs that are immunized before/on/after arrival.
On arrival

Canine distemper virus spreads to brain & epithelial tzs on about __day after exposure. 

To be protective, serum neutralizing Ab titer must be higher than ___ before virus reaches brain & epithelial tzs.
9th;

1:100

Most common methods to diagnose canine heartworm infection?
Modified Knott’s technique, filter technique, occult test

When do HW occult infections occur? 
1-prepatent infections, 2-unisexual infections,

3-adult worms rendered sterile w/ drugs ( no mf are produced in above three types)

4- “immune-mediated amicrofilaremia” occurs

when mf are produced but R rapidly cleared from circulation d/t presence of anti-mf AB

Dogs & cats can be permanently identified by 
ear tattoo, ear tag, identification collar

Dogs & cats may serve as reservoirs for which zoonotic dzs?
Salmonella, Yersinia, Campylobacter

Most life threatening dz to random source cat
Feline panleukopenia virus

Random source cats should be vaccinated for ____ & isolated until immunity develops.
feline panleukopenia, rhinotracheitis, calicivirus, & pneumonitis (C. psittaci)

Cats that are ill on arrival or b/c ill during first few days of conditioning pd should be __.
Euthanized (not cost effective to diagnose and treat)

The feline respiratory disease complex primarily consists of ____.
Feline viral rhinotracheitis (herpes) or feline calicivirus

Prophylactic (antibiotic) for 10-14 dys beginning on 1st day of conditioning is helpful in reducing severity of respiratory dz in cats.
Tetracycline

What are 2 basic methods for elimination of gastrointestinal parasites? 
1-fecal exam of each animal & subsequent TX until series of (-) fecals R obtained, 2-Routine TX of all newly received cats w/ broad anthelmintic & fecal exam at end of conditioning period

_____ was found to be most effective & practical broad-spectrum viricidal product.
Household bleach (sodium hypochlorite) diluted 1:32

T or F. Physical & acoustical separation of dog housing areas is usu. best method of reducing noise in adjacent areas.
True



If noise from dog housing area cannot be controlled, what are alternative methods of noise control?  Best method?
Canine devocalization/debarking via (1) removal or sectioning of vocal cords endoscopically (least satisfactory) or (2) transection of vocal cords w/ electrocautery (more permanent w/ less hemorrhage)

T or F.  Morbidity in young can often be directly linked to inadequate ventilation or poor temp & humidity control. 

There should be at least __air changes/hr.
True

10 air changes/hr or more depending on temp.

humidity, & population densities 

A breeding facility may include what separate areas?
1-housing & mating area 4 adult males, 2-whelping/nursery area, 3- area for adults and weanlings, 4- surgical suite, 5- Dx lab, 6-isolation ward +/- quarantine, 7-office area

Adults can be fed SID/BID or ad libitum, but most dogs & cats do well on __ feeding.
Ad libitum

Puppies & kittens can be offered canned/dry food starting at __weeks.  Weaning is at __.
4 weeks; usually 6 weeks

During gestation nutritional requirements increase & the bitch and queen should be fed __% more than maintenance levels.
50%



During lactation, the bitch & queen should be fed __ since they consume __ as much food d/t energy demand of feeding a litter.
Ad libitum

2 ½ to 3 times as much



What are 2 good commercial milk replacers if hand raising is required?
Ebsilac (bitch milk replacer)

KMR (kitten milk replacer)

Modified live viral vaccines should be used w/ caution in pregnant animals since they may cause __.
Congenital defects

Puppies should be immunized against ___, at _____ weeks of age.  The exact timing of 1st vaccination should coincide with decline of maternal AB levels which occurs approx. ___
distemper, ICH(CAV-1), Leptospirosis, canine parainfluenza & parvovirus;

6-8, 10, 12-14 weeks of age

8-9 weeks

If pups have not received colostrum, the vaccine regimen should be begun at __ wks.
4 weeks of age

T or F.  In an indoor colony, rabies immunization is not necessary, since likelihood of exposure is minimal.
True

Kittens should be immunized at __ weeks & adults should be immunized __.
8, 12, and 16 weeks, & annually thereafter

annually

T or F.  For external parasites, lindane, carbaryl or rotenone cmpds are commonly used on dogs & are safe.
False (lindane is toxic for cats)

Type of estrous cycle of the dog?
Monestrous (semiannual; Jan/Feb & July/Aug)

Vulva swelling is typical of estrus & serosanguinous discharge is typical of ___.
Proestrus

Estrus can be induced during anestrous period w/ a combination of __ & __.
Pregnant mare serum gonadotropin (PMSG) & human chorionic gonadotropin (HCG) or pituitary gonadotropins of sheep origin

Estrus can be blocked by use of __
megestrol acetate (progestational agent) or mibilerone (androgenic agent)

A bitch may be bred on her 1st heat after 1 yr of age & on every cycle thereafter if the duration of anestrus is greater than __ months.
8 months (if intercycle duration is less than this, she should be rested every 3rd cycle)

The male dog is usu. brought into service at 1 yr but can begin as early as ____.
8 months



T or F.  Mating is accomplished by placing the bitch w/ stud every other day during estrus until she refuses to accept him.
True

Studs should not service more than 1 or 2 bitches/wk nor be collected more often than ___________.
every other day

Pregnancy dx is most easily accomplished by abdominal palpation at __dys postmating or radiography after __ days.
21-28 dys

43 dys

What R reasons for a (-) pregn. diagnosis?
Failure to conceive, fetal resorption, early abortion, stud infertility

The most reliable method of predicting parturition is ___.
Record the 1st signs of parturition 4 each animal (i.e. anorexia, emesis, decrease body temp the day before parturition, palpable relaxation of pelvic musculature & ligaments) for future reference

The 1st stage of parturition (uterine contractions which increase in frequency & strength) lasts ___ hrs.  The 2nd stage is indicated by tenesmus coincident w/ contract.
6-12 hrs

The membranes R usually delivered w/n __ min of the birth of the pup.  And usually, __ min elapse b/t the birth of subsequent puppies.
15 minutes

30-45 minutes

What R some indications for a C-section?
Malposition of fetus, too large fetus, uterine inertia (oxytocin inj. 20 min apart may be used for nonpersistent uterine inertia) 

After whelping, abdominal palpation & vaginal exam should be done to ensure no pups remain followed by oxytocin inj.(5-10 U, im/iv) to __,__, __.
Control postparturient hemorrhage, contract uterus, stimulate milk letdown (umbilical cord should be dipped in iodophor disinfectant sln)

The queen is ____estrous with 2 to 3 cycles b/t mid-winter (January) & early fall (Sept).
Seasonally polyestrous

T/F  The queen has no characteristic vulvar swelling or vaginal discharge during estrus.
True

How may estrus be induced in the queen?
Physical stimulation of vagina, housing anestrous female in close contact w/ normally cycling females, administering exogenous gonadotropins, increasing light pd to 14-18 hr per 24 hr period

T/F  The queen is always taken to male’s territory b/c of male’s strong territoriality.
True



How may libido in the male cat be suppressed
confinement, presence of another male, unfamiliar surroundings, aggressive female

Receptivity of female cat lasts from _ to _ dys and induced ovulation occurs __hr after mating.
1 to 4 dys

24 hrs

What R some signs of impending birth?

When can milk be expressed from mammary gland?
Mammary development (esp, last 3 dys of gestation), mucous vaginal d/c, vulvar enlargement, decreased body temp., behavioral changes (seeking seclusion/attachment);

24 hr before parturition

T/F  A delay in expulsion of cat fetuses means dystocia.

T/F  Dystocia is not as common in queen as in dog.
False (kittens may be born in more than 1 group w/ days intervening!)

True

Reproductive success is best measured by __.
# of healthy pups reaching puberty

Major causes of morbidity & mortality after weaning are __ & __.
Pneumonia & gastrointestinal dz

Puppy viremia is an acute fulminant dz affecting pups 1 to 3 wks old and is d/t ___.

Transmission?  Pathognomonic lesions?
Canine herpesvirus;  in utero tx or as puppy passes thru birth canal;  renal cortical hemorrhages w/ necrotic centers (may see liver  necrosis & bronchopneumonia, baso INIB)

“Toxic milk syndrome” has been assoc. with __ in the bitch. 
Uterine subinvolution (may see crying, bloat, red, edematous rectums in pups & green vaginal d/c in bitch indicating metritis)

Puppy septicemia occurs most frequently during first __ weeks of life.

Common etiologic agents?
15 weeks (may see, crying, bloat, cessation of nursing, hypothermia, hypoglycemia, dehydration & death)

Streptococcus, E. coli, Klebsiella

Tracheobronchitis, or kennel cough, caused by __ & __ in synergy is a common syndrome seen in group-housed dogs.
Bordetella bronchiseptica & canine

parainfluenza 

Pups R born __ & can hemorrhage easily.  Bleeding tendencies can be prevented by giving __ to bitch during last 30 dys of gestation & to newborn pups.
Hypoprothrombinemic

vitamin K

What dz should be suspected w/ clinical hx of abortion, infertility, testicular abnorm. or lymphadenopathy?
Brucella canis (zoonotic)

If slide agglutination test is (+) for B. canis, then tube agglutination & __ R indicated to confirm the diagnosis.
Blood culture ( if +, then animals should be destroyed)

Five/two/three consecutive (-) monthly tests in all dogs indicated colony is free from infection.
Three

When does mastitis usually occur?
When nursing ceases abruptly & udder b/c engorged.

Metritis usu.  occurs in the __ wk postpartum
first

What disease conditions can affect the reproductive success in felines?
Panleukopenia, respiratory dz (viral rhinotracheitis, calicivirus), FeLV, FIP, Kitten mortality complex, metritis

Vaccination of queens should occur before/during/after mating.
Before (vaccin. during pregn. may have untoward effects on developing fetuses)

T/F  Feline leukemia virus can cause fetal resorption & abortion and exposed kittens may develop thymic atrophy.
True

Etiology of the kitten mortality complex (KMC)?  

Reprod. failure is characterized by_
unknown (FeLV or FIP may play role);

1-fetal resorption, 2- abortion in late gestation, 3-stillbirths

Most dog/cat commercial diets are open-formula/closed-formula/semipurified certified.
Closed-formula diets

What is the difference b/t closed-formula, open (fixed) formula, semipurified, and certified diets?
Closed= must meet labeled specified minimum values 4 protein & fat and maximum values 4 ash & fiber; nutrient levels R constant & ingredients R not constant from batch to batch

Open=ingredients R identified & % of each ingredient is kept constant from batch to batch

Semipurified=R compounded from purified protein/A.A, lipid, carbohydrate, vit & mineral

Certified=assure that less than minimum amts of contaminants are present in diet as required for GLP studies

Date of diet manufacture should be known & diets may be fed up to __ mos after mfg date.
Up to 6 months (up to 3 months if contain 

vitamin C)

Food & water containers must be kept clean & must be sanitized how often?
Once every 2 weeks

The most impt dz problem encountered in newly received random source dogs?  What is the major pathogen of this dz complex?
fatal respiratory infection

Canine distemper virus

T/F.  Streptococcus zooepidemicus can cause acute necrotizing pneumonia in newly received random source dogs.
True

Name the 2 most impt respiratory pathogens in newly received random source cats.
Feline viral rhinotracheitis (FVR, herpesvirus) & feline calicivirus (FCV, picornavirus)

FCV infection is charact. by oral ulcers & pneumonia.  Conjunctivitis, rhinitis, & tracheitis are/are not usu. seen w/ FCV.
Are not

Feline calicivirus has a short/long incubation period, whereas, FVR has incubation period of __ and 1( dz may persist for 10-14 dys.
Short (<48 hrs; and 1( dz rarely persists more than 5-7 dys)

2-4 dys.

Cause of feline pneumonitis (Fpn)?

Type of inclusions it produces?
Chlamydia psittaci

intracytoplasmic inclusions in resp/ocular epi

Transmission of feline upper respiratory dz?

Most effective method of preventing infection
Direct contact, fomites, aerosol droplets

immunization

Canine parvovirus is very similar to what dz in cats?
Feline infectious enteritis (feline panleukopenia)

Etiologic agent of feline infectious peritonitis?
Coronavirus

Major cause of ringworm in dogs & cats?

What are more definitive dx tests for ringworm?

Treatment?
Microsporum canis (majority of cases)

Trichophyton mentagrophytes (few cases); 

fungal culture & skin biopsy since 40% of 

M. canis infect. R negative by Wood’s lamp;

oral griseofulvin w/ oil or after meal, 4-6wks

Name the filarid lung worm of the dog.

Common route of infection?

Diagnosis?
In utero transmission?
Filaroides hirthi (see focal lung granulomas);

coprophagy in puppies & autoinfection;

fecal flotation using ZnSO4 or NaNO3; No

Clinical cases that result from or are side effect of experimental procedures R called __.
Iatrogenic conditions or lesions

What are some complications seen w/ chronic indwelling catheters?
Trauma to vascular wall ( IV thrombus formation ( lung emboli/organ infarction; septicemia

Intravascular fibrin sleeve develops around vascular catheters w/i __ hr of implantation.
Within 24- 48 hrs

Sources of bacterial contamination when using catheters?

Most impt step in preventing septicemia?
Animal’s skin, investigator’s skin, contaminated fluids & disinfectants, autoinfection d/t bacteremia from a remote locus;

using sterile catheters & sterile Sx technique

The catheter should be coated with a ____-heparin complex to reduce thrombogenesis.
Tridodecylmethyl ammonium chloride (TDMAC)-heparin complex

How often should the catheter entry site be cleansed & treated w/ topical ABs ?
Every 2-3 days for the duration of the implantation

This retrovirus causes immunosuppression & a variety of lymphoproliferative, myeloproliferative & bone disorders, glomerulonephritis, anemia & neoplasia.

A positive IFA test means the cat is _____.
Feline leukemia virus (FeLV)

viremic

All cats in the group must be IFA negative on five/two/three consecutive IFA tests after removal of last infected cat before=FeLV free.
Two
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Name 2 ungulate Orders used in research & recite associated families, genus and species.
Order: Perissodactyla (odd-toed ungulates)

   Family: Equidae (horses)


Equus caballus (domestic horse)

Order: Artiodactyla (even-toed ungulates)

   Family: Bovidae(cattle, sheep, goat, antelope)


Capra hircus (domestic goat)


Ovis aries (domestic sheep)


Bos taurus (domestic cattle)


Bos indicus (Zebu cattle)

   Family: Suidae (swine)


Sus scrofa (European wild boar & domestic swine)

What unique characteristics do the Bovidae family share?
1)-presence of horns, 2)-compartmentalized stomach, 3)-obligate herbivores, 4)-derive all glucose from gluconeogenesis as adults

T/F.  Calves R used in cardiovascular Sx b/c the size of their bodies & hearts approximates that of humans.
True



The large gravid uterus, long gestation pd, & localization of placenta N2 discreet caruncles make __ good animals 2 study fetal development
Sheep

Because ____ require no shearing & have large  accessible jugular veins, they are widely used 4 production of large amts of antisera.
Goats

Congenital hypothyroidism of ____ is studied as a model 4 similar condition in humans.
Goats

T/F.  Atherosclerosis is a naturally occurring dz in pigs.
True

Swine R useful models for __, __, __, __, __.

Newborn swine R animals of choice for ____.
CV research, Sx manipulations (prosthetic heart valves, vascular grafts), atherosclerosis, gastric ulcers, and human obesity;

human infant nutrition (pediatric models)

Familial dzs of swine comparable to human maladies include __, __, & __.
Cutaneous melanoma, malignant hyperthermia

and Von Willebrand’s dz

Animals experience greater stress on/in a farm/sales yard thru handling & shipping & exposure to larger # of infectious agents.
Sales yard

Which swine species are susceptible to Malignant Hyperthermia?
Yorkshire, Poland China, Landrace, Pietrain

“you poor little pig”

Germfree/SPF pigs R used in studies require defined microflora, including infectious dz, however, germfree/SPF require less mgmt.
Gnotobiotic

SPF (specific pathogen-free)

Which zoonotic dz should you be aware of when handling pregnant ewes? Cause?  tx?
Q-fever

Coxiella burnetti; via milk & placental fluids

Wethers & intact male goats/sheep are at risk of developing __, b/c of the penile anatomy.
Urethral calculi

An intact female sheep is called __.  An intact male sheep is called __.  A neutered male sheep is called __.  A sheep less than 6 mos =_
ewe

ram

wether,

lamb

T/F  The best means to provide investigators w/ quality animals is to prevent dz thru vaccination & parasite control at the location where animal is bred & reared.
True

All incoming animals should be permanently identified (dual system is best) at time of physical exam using _______________.
Ear tags, ear notches, tattoos, freeze brands or neck chains w/ tags

No concentrate should be offered during the first 24/48/36 hours after arrival.
48 hours

Nasal exudates in sheep is often caused by __.
Oestrus ovis (larval infestation of nasal cavity & sinuses; little significance)

In general, sheep are vaccinated against __.
Tetanus & enterotoxemia (C. perfringens-C, D)

Contagious ecthyma (orf, soremouth) is caused by __.  Is it zoonotic?
A poxvirus

A reportable zoonotic dz

Superficial abscesses & caseous lymphadenitis (“lumps”) in sheep is caused by _____.
Corynebacterium pseudotuberculosis

(and C. pyogenes)

Sheep Foot Rot is caused by ___.
BB: Fusobacterium nodosum;

Handout: F. necrophorum & Bacteroides nodosus

Scientific name for the sheep ked?
Melophagus ovinus

T/F.  Goats R less susceptible to nasal bots and parasitism & anemia are more of a problem in goats than sheep.
True

In swine, lichenification of skin is often seen & is indicative of either __ or __.
Zinc deficiency or ectoparasites

T/F.  Nasal discharge/deviation of swine snout (d/t atrophic rhinitis) is grounds for rejection.
True

Young pigs may be anemic d/t dietary ___ deficiency.
Iron (should routinely give iron dextran, IM, to newly arrived young swine)

__ & __ are the most common dz entities in young calves.  The most impt health mgmt factor for young calf is ensuring _____.
Pneumonia & diarrhea

adequate colostrum intake

Colostrum should be force-fed at 50-80 ml/kg within the first ___ hour(s) after birth and the total dose given the first ___ hour(s).
Two hours

48 hours (2 dys)

Disinfecting the navel w/ iodine immediately after birth is done to avoid ______.
Navel ill or joint ill

Brucellosis vaccination of males/adults/heifer calves should be done depend. on state regul.
Heifer calves

T/F.  Quarterly health maintenance should include recording animal’s wgt, fecal exams, worming & vaccinations if needed.
True

___ is one of the easiest & most cost-effective methods of detecting dz.
Daily monitoring of feed intake

Egg counts (more useful 4 determining parasite load than reporting parasite type) more than ___ova/gm feces are indications for anthelmintic therapy.
Swine = 50-100 ascarid ova/gm feces

Cattle = 75-150 ova/gm feces

Sheep & goat = 300- 400 ova/gm feces

What is the purpose of synchronizing ovulation ?
For more efficient use of artificial insemination, timed pregn. & embryo transfer

Recite 2 strategies in synchronizing ovulation. 

Which method is best for sheep?

Which method is best for cattle?
1)  Suppress ovarian activity w/ progestins which will sustain corpora lutea & arrest follicle maturation, then w/draw progestins (to coordinate follicular develop & ovulation).  (Best for sheep)

2)  Induce premature regression of corpus luteum using exogenous/endogenous prostaglandin F2  which promotes ovary to proestrous state & known ovulation follows. (Best for cattle)

T/F  Pastures require careful mgmt to prevent overgrazing, thus, rotation is necessary to allow flora to recover.
True

The slope of flooring surfaces for drainage should be __ to __ inches/foot.
0.25 to 0.5 inches/foot

A minimum __ inch diameter sewage drain with trap-type basket is necessary to avoid blockage of sewage system by hay & bedding.
6 inch diameter

An outside lounging area should be sheltered by a __ foot or higher roof.
10 foot

T/F  Fences constructed of tubular or U-shaped angle iron type metal for pens & corrals R safest types & are low mainten. cost
True

Wooden rail fences should be avoided.  Most wood preservatives contain __ or __ compounds which are toxic if licked/chewed.
Pentachlorophenol or creosote

__ is a rapid & fatal syndrome seen in newly arrived swine not able to gain access to water.
“Salt poisoning”

Low-roofed animal shelters w/ an interior ceiling height of less than __ ft, can act as ovens in hot weather.
10 ft

In some environments, hosing cannot be used in cleaning b/c it raises RH to __% for __ hours afterward.
To 70-95% for 1-2 hr afterward

Ruminants are much more tolerant of hot/cold temperatures d/t amount of heat/cold released by ruminal activity & thrive at temperatures deleterious for other mammals.
Cold

Heat

Life span of sheep/goat/swine/ox?
10-15;  10-15;  16-18;  20-25 years
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Monkeys & prosimians belong to the order __
Primates

___ are evolutionarily the most primitive of the primates and R classified separately in the suborder ___.
Prosimians

Prosimii

Monkeys & higher primates belong to the suborder __________.  Name its 6 families.  Which families include New World monkeys?
Suborder Anthropoidea


Callitrichidae (tamarins & marmosets) & Cebidae (all other New World monkeys)


Cercopithecidae, Hylobatidae, Pongidae, and Hominidae

List 5 differences b/t platyrrhine & catarrhine monkeys.
Platyrrhines = flat, broad-nosed, require vitD3,

some have prehensile tails, no cheek pouches, no ischial callosities, no opposable thumbs, have 3 premolar teeth on each side, tympanic bulla formed by an expanded middle ear, no sigmoid flexure of colon

Catarrhines = narrow-nosed, require vitD2, no prehensile tails, some have callus over ischial tuberosities, all have opposable thumbs, have 2 premolar teeth on each side

__ are the smallest & most primitive of the simian primates.
Callitrichids (marmosets & tamarins)

  Cebuella is the smallest of the simians.

The tamarins include which 2 genera?

The marmosets include which 2 genera?
T= Leontopithecus & Saguinus

M= Cebuella & Callithrix

NWPs are placed in the infraorder __ and OWP are placed in the infraorder __.
Platyrrhini (NWP)

Catarrhini (OWP)

OWP are divided into which 2 subfamilies?

Difference b/t the two?
Colobinae (“leaf eaters”; have large sacculated stomachs & lack cheek pouches) & Cercopithecinae (simple stomachs, cheek pouches)

The 3 most commonly used primate genera?
Cercopithecus (guenons), Macaca (macaques), & Papio (baboons)

PAHO & NIH have made some NWP available 4 research from countries that otherwise have an export embargo.  PAHO stands for __?
Pan American Health Organization

Of those species impt to research, only ___ is presently considered endangered.
Saguinus oedipus oedipus

The ban on exportation of NHP imposed by __ in 1978 eliminated the primary source of the most commonly used lab primate, rhesus.
India

What 4 principal factors contributed to the decline in the # of NHP used in research in US
increased cost of animal, decreased availability

decrease in federal spending 4 research, more effective use of NHP

The __ is still the standard lab primate, although the __ has gained in research use.
Rhesus monkey

Cynomolgus

Spontaneous __ occurs in the Celebes black ape (M. nigra).  The __ is susceptible to leprosy.
Diabetes mellitus

Sooty mangabey (Cercocebus torquatus atys)

T/F.  Animal rooms housing NHP should be equipped w/ a door that opens outward & has a viewing window.
False ( the door should open inward into the room)

Cages w/ flush pans should be washed & sanitized at least __, cages should be changed a minimum of once every __ wks & washed in a cage washer attaining temperatures of ___.
Once daily

once every 2 weeks

82.2 C (180 F)

Investigators generally concur that NHP adjust readily to __% total dietary fat provided that essential fatty acids R adequate.
10 %

For most primates, the daily water requirement is ___ ml/kilocalorie of gross energy consumed.
One

NHP, like man, require a source of __ in diet.

Animals should be fed SID/BID/TID to minimize problems such as bloat.
Ascorbic acid (Vitamin C)

BID

Single most important mgmt tool in maintaining a colony of healthy NHP is a __ program.
A preventative medicine program

__ is the imposition of strict isolation to prevent the spread of dz. It also serves as a __
Quarantine

conditioning period

T/F On or shortly after arrival, animals should be weighed, tuberculin tested (2 wk intervals), tattooed/ID, & given a PE by a veterinarian.
True

The minimum quarantine pd is __ dys & if possible should be prolonged to __ dys .
31 days

90 days

T/F  All animals dying of spontaneous dz should be necropsied.
True



Animals should be weighed how frequently to detect individuals w/ chronic dz?
Monthly to semiannual

The most reliable indicator of tuberculosis in NHP is __.
Intradermal tuberculin test

A minimum of 2/3/5 consecutive negative TB tests should be required prior to entry to the research colony.  However, 5 or 6 consecutive negative tests provide greater assurance that an animal is not infected w/ __ or __.
Three

Mycobacterium tuberculosis or

Mycobacterium bovis

Radiographic findings of __ with __ suggests tuberculosis.
Disseminated interstitial pulmonary dz with mediastinal lymphadenopathy

Recite the tuberculin test reaction grades.  Which are considered negative/positive?
0=no rxn, 1=bruise, 2=erythema w/o swelling,

3=minimal swelling, 4=drooping of eyelid w/ erythema & swelling, 5=necrosis w/ eyelid closed;    1,2= (-);  3=suspect;  4,5= (+)

Tuberculin tests should be given __ and personnel having significant animal contact should have periodic tuberculin tests.
Annually (people)

3-6 mos (primates)

Menarche occurs in the macaque at approx __

T/F  All OWP have menstrual cycles & many show external signs of menses.
2 years of age

True

The time of 1st conception in macaques is usually __ yrs of age but may occur late as __.
3-4 yrs

5-6 yrs

Female baboons attain sexual maturity at __ & males generally reach sexual maturity ___.
3.5 - 4 years

a year later than females

Rhesus monkeys have a mean cycle length of __ dys; baboons have a mean cycle length of _
28 dys

36 dys

How may one determine the optimum day for conception in NHP?
Calculate the mean duration of last 3 cycles, divide by 2 & subtract 3 dys (thus, an animal should be mated X dys after last onset of menstruation to provide the optimal day of conception)

T/F Males R taken to female’s cage 4 mating.
False (female is taken to male’s cage)

Pregnancy can be detected by __, __, __, and can be detected as early as __ dys gestation.
Bimanual rectal palpation, hormonal assays, ultrasound;   24 dys

Uterine size & tone and _____ later in pregnancy are aids in determining stage of gestation.
Fetal head size

Gestation of Rhesus & cynomolgus monkey & baboon?  When do births usually occur?
161-175 dys (rhesus, cynomolgus)

164-186 dys (baboon); night/early morning

The single male system usually involves groups comprised of __females & __ male(s).
6-12 females

one male

The average corral 4 rhesus is __acre in area & contains 30-100 breeding-F & 3-12-Males.
0.5 -1.0 acre

Neonates have poor thermoregulatory ability & must be maintained at temp. between __.
30-32 C (85-90 F)

Infants are fed a 5% __ solution w/ a small nursing bottle during 1st 24 hr after birth.
Dextrose

T/F It is normal for infants to lose approx 10% body wgt during first several dys & reattain birth wgt by 7 dys of age.
True

Weaning age of primates?
Varies from 1 to 9 mos; many facilities wean infant macaques at 3 months of age

__ is the primary cause of morbidity & mortality in most colonies of OWP.
Enteric disease

Which Shigella species are most frequently observed in primate colonies?  Most common species?  Zoonotic potential?
Shigella flexneri (most common), Shigella sonnei, Shigella boydii

Yes

Synonyms 4 Shigellosis?

T/F.  Shigella occas. causes periodontitis.

Media of choice for Shigella?
Bacillary dysentery, “Bloody Flux”

true;       MacConkey’s & XLD (xylose-lysine deoxycholate)

__ is now the most frequently isolated enteric pathogen in NHP.  Zoonotic potential?  Which species R implicated as pathogenic in NHP?
Campylobacter;

yes;

C. jejuni & C. coli

Which Campylobacter species produces an enterotoxin comparable to that of Shigella dysenteriae (man) toxin (Shiga toxin)?
C. jejuni

Drug of choice in treating Campylobacter?

Culture media?
Erythromycin

Campylobacter Agar BBL (blood agar)

Other bacterial agents producing enteric dz?
Salmonella spp., Yersinia pseudotuberculosis & Y. enterocolitica

Salmonella infection of GI localizes in  __, in contrast to Shigella, which is commonly in __.
Ileum

Colon

Reservoir hosts of Yersinia?
Wild birds & rodents

Yersinia requires which special culture techniques for isolation?
Cold enrichment & culture at 20(C 

T/F  Yersinia is assoc with ulcerative lesions in SI & LI, marked necrosis, & presence of large bacterial colonies. 
True

__ disease is the 2nd most common cause of morbidity & mortality in primate colonies.
Respiratory dz

Respiratory dz assoc w/ Streptococcus pneumoniae is frequently accompanied by ___ caused by the same organism.
Bacterial meningitis



Likely cause of depression, difficulty eating, progressive stiffening, trismus, & extensor rigidity in an outdoor macaque?

Circulating toxin must be neutralized by administration of ___, & routine immunization with ___ is protective.
Tetanus

Tetanus antitoxin

tetanus toxoid

Which bacterial dz poses the most insidious threat to colonies of Old World monkeys?

The route of infection is most often by __.
Tuberculosis caused by Mycobacterium 

tuberculosis or Mycobacterium bovis

inhalation of organism

T/F  Tuberculosis is a naturally occurring dz of nhp.
False; it’s usually contracted from humans or in the countries of origin

Once TB is discovered in a colony, these animals should be tested weekly/biweekly with tuberculin for a minimum of ___ consecutive negative tests.
Biweekly

Five

Prevention is the key to controlling TB.  A ___ day quarantine with weekly/biweekly tuberculin testing is the method of choice when poss.
90 day

biweekly

A minimum of __ tuberculin units is the recommended dosage for eliciting a positive tuberculin response.  Injection sites should be examined how frequently?
1500

24, 48, & 72 hr for presence of hyperemia, edema, & induration

Animals w/ dz due to M. avium will/will not react to the tuberculin.
Will not

The protozoa species most common in nhp?
Trichomonas & Giardia

This flasklike amebic enteric protozoan have been commonly reported from NWP.
Entameba histolytica

Cryptosporidium is a protozoan currently classified in the subphylum __.
Sporozoa

Plasmodium inui, P. cynomolgi, & P. knowlesi are some malarial spp observed in nhp.  Dx is based on their presence in __. 

What’s another indicator of infection?   TX?
Erythrocytes (as observed in thick blood smears);

Enlarged spleens;

primaquine phosphate & chloroquine phosphate

Which malarial organism is tx by midges?
Hepatocystis kochi (see large cysts in liver)

Name the 3 pathways of infection by Strongyloides fulleborni.

Drug of choice for parasite’s eradication?
Ingestion, skin penetration, autoinfection (larvae in host penetrates bowel & migrates...)

Thiabendazole

The commonest nematode of OWP?

Transmission?
Oesophagostomum spp, the nodular worm.

Ingestion of infective larvae, which penetrate wall of LI producing subserosal nodules

In previously infected animals, the nodular worm remains in nodule for long pds of time.

What happens in animals not previously infect.
The nodules rupture in 5-7 dys & parasite returns to LI where it matures

Nematode found in nasal mucosa of rhesus?
Anatrichosoma cutaneum

T/F  Cestodes are common in conditioned laboratory primates.
False (uncommon); H. nana, larval form of Taenia solium (Cysticercus cellulosae) & Echinococcus granulosus (hydatid cyst dz) have been reported

Common lung mite in wild caught rhesus?
Pneumonyssus simicola (see bronchiolitis)

Dermatophytosis in OWP is mostly due to __.

Name 3 other fungal saprophytes of nhp.
Microsporum canis; Candida albicans

Nocardia asteroides, & Coccidioides immitis

The highly infectious viral dz of man that causes exanthematous rash & giant cell pneum
Measles or rubeola (can also cause false negative TB reactions)

__ is the macaque counterpart of H. simplex in man and can produce a fatal ___ in man.
Cercopithecine herpes 1 (B virus/ Herpesvirus simiae);   encephalomyelitis

__ monkey is most commonly recognized host of B virus.  Zoonotic potential?
Rhesus

Yes

Reservoir host of simian hemorrhagic fever?

Pathognomonic lesion of SHF?
Patas monkey (Erythrocebus patas); hemorrhagic necrosis of proximal duodenum which stops abruptly at pylorus

3 antigenically related herpesviruses that produce dz resembling varicella (chicken pox) in monkeys?
LVMV -Liverpool vervet monkey virus,

MLM- Medical Lake macaque herpesvirus,

delta herpesvirus

Monkey pox is caused by an __ virus that is immunologically similar to __.
orthopox virus

smallpox

Yaba is a viral dz caused by a poxvirus related/unrelated to smallpox but is zoonotic.

Lesions R located in epidermis/subcutis.
Unrelated (see cutaneous nodules on head & limbs, lesions resolve spontaneously; reported in baboons & rhesus); subcutis

A Yaba-like virus whose lesions are not vesicular & involve epidermis (not subcutis)
Benign epidermal monkey pox or OrTeCa (reported in Oregon, Texas, & California)

This component of concrete sealers has been assoc with toxicity in nhp.
Polychlorinated biphenyls (PCBs) - see droopy eyelids, photophobia, edema, diarrhea

Ch 11 Primates, Part B
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Name some disadv of using Cebids in research
dissimilar to man, rare, hard 2 maintain in lab, lack of knowledge of biology

Name 3 genera of Cebidae used in research

Which one is the hardiest & most intelligent?
Saimiri, Aotus, Cebus

Cebus (hardiest & most intelligent of the Cebidae)

Research uses of Aotus?  Cebus?
Aotus-infectious dz, malaria, herpesvirus, trachoma ocular infections

Cebus-viral oncogenesis, atherosclerosis (among 1st nhp used); are susceptible to genital infection w/ Herpesvirus hominis type 2

The NWP used in greatest #s &  most extensively used in studies of atherosclerosis & cholesterol metabolism
Saimiri

Alouatta or __ monkey R among largest NWP.

Most notable feature?

Do howler monkeys have prehensile tails?
howler; hyoid apparatus of larynx - hyoid bone is expanded N2 egg-shaped sacculation forming a resonance chamber;
Yes

Howlers R primarily vegetarian & feed extensively on leaves from which trees?
Trumpet tree, almond tree, mango tree

The only nocturnal simian primate is __.

What are other names for this genus? 

Their large eyes have 50x more __ than __ & make good models for vision research.
Aotus (Night monkey, owl monkey, & Douroucoulis).

rods than cones

T/F  Cytogenetic studies reveal considerable chromosomal polymorphism among Aotus.
True

T/F Aotus R not very good at manipulation with their hands & may drop small foods
True

Aotus R monogamous & form strong pair bonds.  Infants R carried by __ for 1st 3-4 dys & by __ weeks, the father carries offspring.

Solid food is 1st take from __ mouth at 1 mo
Mother

2 weeks

Father’s

Gestation of Aotus monkey?

Gestation pd for Cebus monkeys?

Gestation pd for squirrel monkey?
120-140 dys

       162 dys

145-150 dys

Aotus scent mark by rubbing brown, oily substance from glands located on __ & frequent rub marking may be indication of __
ventral surface of tail base

hostility between groups

The Guide recommends 64-84(F room temp for NHP. For Aotus, the BB states ___(F
70-80(F (& 30-60 % RH)

__ monkeys R long, slender-limbed with long prehensile tails, squat bodies, & protuberant abdomens. 
Spider (principally frugivorous/fructivorous)

____ are essentially similar to common spider monkeys except for their dense hair coat.
Brachyteles (Woolly Spider Monkey)

This peculiar looking NWP has a bare face baldhead, long silky hair & a very short tail.
Cacajao (Uakaris) - endangered

Titis monkeys belong to which genus?

T/F  Infants R carried mostly by the male & only go to female to nurse, & then return to male.
Callicebus

True (Callicebus males care for offspring even after juveniles become independent)

Which NWP have prehensile tails?

Which NWP has opposable thumbs? 
Atelinae, Cebinae, Allouattinae (ACA)

Cebus monkeys

Cebus capucinus/albifrons/nigrivitatus are slender, long-limbed monkeys, while C. ___ are much stockier & more muscled.
C. apella

Capuchins, like humans, have high blood & urine concentrations of ___ acid.
Uric acid

T/F.  Cebus are omnivorous, polygamous, & the mother provides most of infant care.
True

Allogrooming is a common behavior w/ Cebus.

Grooming hierarchies exist w/ adult males/females doing most of grooming.
Females (males do the least)

Like other NWP, capuchins require dietary ____ as opposed to vitD from plant sources.
Vitamin D3

This NWP has a distinctive beard, bulbus tufts of hair on either side of head, long bushy tails & short body fur. Which one is all black?
Chiropotes (Bearded Sakis)

C. satanas = all black

C. albinasus = black w/ white nose

Genus name for the woolly monkeys?
Lagothrix

The Saki belongs to which genus?  What does it have in common w/ Aotus & Callicebus?
Pithecia;  They all mate monogamously & form lasting pair bonds.

The most numerous & most used NWP is __
Saimiri (squirrel monkey)

Squirrel monkeys have very high blood ___ conc, an unusual endocrine phenomena and a natural occurrence of ___.
Cortisol

arteriosclerosis (they develop atherosclerosis when fed dietary cholesterol)

B/c of their high basal metabolic rate & short GI tract, __ require a high caloric density diet.
Saimiri

Squirrel monkeys have a high need 4 dietary __.  It’s deficiency during pregn is assoc with ______.
folic acid;
megaloblastic anemia, low birth weight infants, & stillbirths

What’s the “fatted male phenomenon” in relation to squirrel monkeys?

What is it associated with-anatomically?
When male squirrel monkeys attain their greatest body wgts during breeding season.

Increased testicular size, spermatogenesis, & elevated testosterone conc

Bordetella, Pasteurella, Klebsiella, & Streptococcus may be carried asymptomat. in nasopharynx of NWP.  Which can result in suppurative meningitis?
Pasteurella, Klebsiella, & Streptococcus

T/F  Infection of laryngeal air sacs is common in Aotus.
True

Clostridium tetani infection is common/rare.
Rare

TB appears less frequent in NWP (v OWP).  Which species has been reported in NWP?
M. tuberculosis (they’re most likely susceptible to M. bovis)

T/F  Enteric dz by bacteria have not been major causes of sickness in NWP.  Which one causes a necro-ulcerative enterocolitis? source
True

Yersinia pseudotuberculosis &

Y. enterocolitica; wild rodents & birds

Etiologic agent of Streptothricosis?
Dermatophilus congolensis (owl monkeys)

Naturally occurring malaria infections in NWP R caused by __ & __.  Which is more common?
Plasmodium brazilianum & P. simium

P. brazilianum is more common by far.

Malaria has not been found in the genus __.

__ & __ members do not appear to b/c infected w/ P. brazilianum in natural habitats.
Pithecia

Aotus & Callitrichidae

Humans may be infected w/ P. brazilianum & is very similar to __, malarial parasite of man.
P. malariae

P. simium has only been found as a natural infection in __ & __.
Alouatta & Brachyteles

All clinical & pathological manifestations of malarial infections R attributable to the ___ cycle of the parasites.
Erythrocytic cycle (P. brazilianum may cause extensive RBC destruction ( anorexia, cyclic fever, & anemia; may persist for years)

Most striking gross pathologic change assoc w/ P. brazilianum infection?
Splenomegaly

Malarial pigment that accumulates in macrophages of spleen, liver & bone marrow?  ddx?
Hemozoin

hemosiderin, iron, formalin pigments

Malarial species releasing merozoites q24 hrs have a __ periodicity, q48 hrs have __ periodicity, & q72 hrs have __ periodicity.
Quotidian (eg. P. knowlesi-only sp. naturally infecting man);

Tertian (eg. P. simium);

Quartan (eg. P. brazilianum)

__ is effective against the erythrocytic phase of malarial infection, whereas, ___ is effective against the exoerythrocytic (hepatic) phase.

These drugs are/are not effective against Hepatocystis.
Chloroquine

Primaquine

are not

Vector of malaria due to Plasmodium?

Vector of malaria due to Hepatocystis?
Mosquito (Anopheles spp)

midge (Culicoides sp)

Name 2 hemoflagellates that can infect NWP.

Insect vector in NWP?

Insect vector in OWP?
Trypanosoma cruzi & T. rangeli & rangeli-like organisms; NWP= reduviid bugs

OWP= tsetse fly

How is trypanosomiasis transmitted?
Thru saliva (salivarian group; tsetse fly)- organism infects salivary glds of vector & may be inoculated directly by bug bites;

Thru feces (stercorian group; reduviid bugs)- bug feces contain organism which contaminate skin abrasions, m. membranes, conjunctiva

T. cruzi invades cells ( necrosis, inflamm., & is most notable as the cause of __ dz in man.
Chagas’

T/F.  Trypanosoma rangeli is nonpathogenic.
True

A sequela commonly found in chronic Chagas myocarditis in humans?
Right bundle branch block (feral squirrel monkeys & capuchins have high frequency)

This worldwide coccidian is host specific & parasitizes many tissues in DH and IH (unlike other coccidia).  How do felines b/c infected?
Toxoplasma gondii;

ingestion of animal raw tissues w/ infective cysts or ingestion of oocysts from other cats

Prepatent period of Toxoplasmosis?
3 dys to 3 weeks

T/F  NWP seem quite susceptible & lack resistance to Toxo which is often fatal.
True

Adequately cooking meat or freezing to __ (C for __ days will kill Toxo cysts in tissues.
20(C

2 days

Pyrimethamine & sulfonamide is a common combo in treating Toxo.  What should be added to this combo and why?
Folic acid (Vitamin B);

Because, pyrimethamine is a folic acid antagonist, depress bone marrow.;  Rx combo is suppressive rather than toxoplasmocidal

T/F  Sarcocystis appear nonpathogenic in NWP
True

__ resides in the LI & may cause erosion/ulceration.  __ resides in SI & may cause diarrhea & steatorrhea.
Balantidium

Giardia

Amebiasis in NWP is caused by __, which lives in SI/LI and may produce flask-shaped

Ulcers. The larger/smaller race is pathogenic.
Entamoeba histolytica

LI (lesions 1  in cecum & proximal colon)

larger (pathogenic), smaller (nonpathogenic)

Amebic trophozoites are very sensitive to heat/chilling, remain active for only __ min, so use only fresh materials.
Chilling

30 min

Multiple foci of granulomatous encephalitis, hepatitis, & nephritis is suspect of ____.
Encephalitozoon cuniculi (ddx = Toxo)

The majority of helminth parasites of NWP are nematodes/trematodes/filaroides/trypanoxyuris/Dipetalonema/acanthocephalans.
Nematodes

Strongyloidiasis in NWP is caused by __.
Strongyloides cebus

Molineus R trichostrongyles common in NWP.

Which sp. causes submucosal granulomas that protrude from the serosal surface?
Molineus torulosus

Filaroides R lung worms common in NWP that inhabit ___.
Bronchioles and alveoli

Pinworms of NWP?
Trypanoxyuris (adult in cecum & colon)

This worm is found in lumen of terminal esophagus & stomach.  IH?
Protospirura muricola

Leucophaea maderae (Surinam cockroach)

Nematode found in pancreatic ducts of NWP?
Trichospirura leptostoma 

Large stomach worm of NWP?

Worm commonly found in peritoneal cavity?
Physaloptera

Dipetalonema (tx by arthropods)

Worm found in the mucosa of esophagus?
Gongylonema

Thorny-headed worms probably most pathogenic of helminths.  Ihs?

Common place of host attachment?
Acanthocephalans- Prosthenorchis elegans & P. spirula; Blattella germanica-german roach

terminal ileum (may cause obstruction/intussuscptn)

Phaneropsolus, Controrchis & Athesmia are all ___ parasites.
Trematode

___ are nymphal forms of tongue worms that are arthropod endoparasites of ___.  NWP may b/c infected w/ nymphal stages of genus __.
Pentastomes

snakes;  Porocephalus (by ingesting water/food contaminated w/ infected snake feces)

Mite causing generalized scaly dermatitis in squirrel monkeys?
Fonsecalges saimiri

Rickettsial infections in NWP are due to __.
Eperythrozoon and Hemobartonella

This virus is usually latent in squirrel monkeys but can ( oral, lingual, & labial ulcers.  It is highly fatal in __ & __.  Human counterpart?
Herpesvirus platyrrhinae;

marmosets and owl monkeys;

Herpesvirus hominis

This virus infects feral sq. monkeys & is similar to Epstein-Barr & Marek’s dz.
Herpesvirus saimiri (inoculated marmosets or owl monkeys develop malignant lymphoma & die in 3-6 wks)

T/F.  Measles is mild in capuchins but very severe & sometimes fatal in sq monkeys.
True

Yellow fever is a __ virus also known as _____.  _____ mosquitoes R vectors of urban form & ____ mosquitoes R vectors of jungle/sylvatic form.

Necrotic hepatocytes develop a peculiar intracytoplasmic hyaline change called a ___.
Flavivirus,   “Black vomit”

Aedes (urban-human to human tx)

Haemagogus (jungle-1  animals, esp nhp)

Councilman body
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Of the callitrichid sp. __ has proven to be the most adaptable to captivity & the most used.
Callithrix jacchus jacchus (common or cotton-ear marmoset)

_________ has the ability to cause malignant lymphoma or regressing lymphoreticular hyperplasia in callitrichids.
Epstein-Barr virus (EBV) (this is an impt link 

b/t infectious mononucleosis & neoplastic dz assoc. w/ EBV in man); &Rous sarcoma virus

__ are highly territorial & behave aggressively toward conspecifics of same sex.
Callitrichids (single caging is recommended)

Define the nucleus family.

The dominant one is usually the male/female.
Adult male & female & 1 or more sets of offspring; Female

T/F  Repeated washings may destroy territorial markings of some callitrichids.
True

T/F  Callitrichids require high energy diets & usually begin feeding shortly after rising.
True (hence, they should be fed early & a 2nd feeding in midafternoon)

Most callitrichids R nearly totally arboreal & are strictly diurnal/nocturnal.  They depend heavily upon __ to maintain contact.
Diurnal

vocal communication

T/F  All human infectious dzs should be regarded as communicable to callitrichids.
True (therefore, personnel w/ obvious illness should be excluded from breeding facilities)

Humidity levels in indoor facilities should be kept at or above __.
50% RH

Genus & sp. of the red-mantle saddle-backed tamarin?  Cotton-top tamarin?
Saguinus fuscicollis lagonotus

Saguinus oedipus oedipus

Adding ultraviolet sunlamps greatly enhances habitat.  How long should they be turned on?

UV light produces vitD3 by activating __________.  UV light is therapeutic in TX & prevention of __ & it stimulates ___ activity.
30-60 min per day

7-dehydrocholesterol (essential to NWP calcium metabolism)

“cage paralysis” (osteodystrophia fibrosa)

grooming & “sunning”

T/F  Perches, the cage floor, & flat open shelves R acceptable as sleeping places for callitrichids.
False - they require a flat surface for sleeping

A __ x __ x __ cm galvanized steel nest box with a viewing port at one end & an __ x __ cm opening into cage on oppos. end is excellent for singles or pairs.
17.8 x 17.8 x 30 cm

11.5 x 11.5 cm

nesting box should be as high as possible in cage

Feral callitrichids are usu. infected with 1 or 2 species of __ worms &  __ is an effective IH.

Cockroach Txs?
Thornyheaded

german cockroach (Blatella germanica)

Boric acid (most effective), amorphous silica gel between the facility walls

Selection of breeding stock free of __ if potential mosquito vectors are present is recommended for outdoor facilities.
Dipetalonematids

______ are generally accepted as most primitive of the simian primates.
Callitrichids

Callitrichids possess ____ rather than ungula (nails) w/ one exception, the ____.  Thumb is not opposable but the ____ is.
Falcula (claws)

hallux (big toe)

hallux

Ishial caloses are present/absent & the mammary glands R axillary/anterior.
Absent

axillary (rather than anterior)

Callitrichid lung has 4/5/6 lobes & the large bowel has/has no sigmoid flexure.  The brain cortex is generally smooth/lobulated.
Five lung lobes

has no

smooth

Callitrichids exhibit __ which is normal twinning coupled with __ & __ which results in cross-over of stem cells b/t fetuses.
Chimerism; placental vascular anastomoses & continuous placental hemopoiesis (All twins & many singletons appear 2B permanent chimer.

_______ does not occur in callitrichids despite placental vascular anastomoses, possibly b/c they possess an effective aromatizing enzyme system capable of converting androgens 2 estrone
Free-martinism (a sexually, maldeveloped female that’s usu. sterile as a result of male hormone reaching it thru anastomosed placental vessels)

T/F  Callitrichids exhibit no distinct sexual dimorphism.
True 

All callitrichids have same dental formula w/ __ premolars & __ molars, a reverse pattern seen in man & OWP.
3 premolars

2 molars

man & OWP= 2 premolars, 3 molars

In terms of skeletal growth, the regression line for the ____ bone may be used to estimate age +/-3 mos until 700dys (2yrs) of age.
Femur bone (b/c the last closure of long bone epiphyses occurs in this bone; growth may be said to be complete at this time)

Normal daytime rectal temp for callitrichids varies b/t __ & __ C.
38.5 - 40 C (outside this range may suggest medical attention)

Diploid (2n) # for: Cebuella, Callithrix, Saguinus, Leontopithecus, & Callimico
Cebuella = 44

Saguinus= 46

Callithrix = 44 or 46
Callimico= 48

Leontopithecus = 46

____ creates problems for studying karyology of peripheral leukocytes to establish cell source.
Chimerism (except where chimera is male/female)

Small #s of __ are commonly seen in callitrichid blood smears.
Nucleated RBCs

Marmosets have marked dental adaptation in form of procumbent mandibular incisors to do what?
Consume tree exudates & gums from bark wounds which constitute major portion of callitrichid diet

Name 3 impt rules of callitrichid nutrition.
1-avoid generalizations w/ other primate nutrition requirements, 2-diets should contain high sources of energy, 3-behavior is impt aspect of nutrition

Male C. jacchus do not reach adult levels of plasma testosterone until approx. __ of age.

1st pregn in callitrichids may occur as early as 
18 months

1 year of age

Female callitrichids are __, & __ twinning is the rule, but singleton births, triplets & quadruplets are seen.  Survivability?
Biovulatory; dizygotic;

survivability of triplets is poor & quadruplets fail almost uniformly unless given milk substit

Callitrichid estrous cycle varies b/t __& __dys & is characterized by absence/presence of external signs i.e., sex skin changes & menses.

Basis for establish. estrous cycle length?
14 and 18 dys;

absence (& no change in vaginal cytology)

plasma levels of estrogens, progesterone, & LH which vary in a cyclical pattern

Gestation is approx __dys in callitrichids, but is shortest in __.
145 dys

lion tamarins (128 dys)

Pregnancy can be diagnosed as early as __ wks by plasma/urine measurement of __ hormone.
2 wks

placental chorionic gonadotropin

Most deliveries occur during day/at night outside the nest box.
At night

Callitrichid placentation is ________.
Monodiscoid hemochorial & hemodynamically labryinthine (& blood chimerism occurs)

Singletons are the result of __ & they R commonly chimeric also.
A twin being resorbed (but nonchimeric singletons do occur)

Spontaneous abortions R common/uncommon
common

T/F.  Abortion w/ retained placenta constitutes a medical emergency since blood loss can be severe.
True

Sex ratios of offspring are __ & twins normally show the predicted ratio _____.
1:1

1mm : 2mf : 1ff

(m=male, f=female)

Callitrichid weaning may begin as early as __ & is usually complete by __ days.
45 dys

60 dys

Callitrichid ovaries R characterized by the accumulation of __ bodies in stroma thru out life 
luteal (interstitial) bodies (may constitute major substance of ovary in older females)

T/F  Most husbandry programs R predicated on concept of permanent pair mating & the nuclear family
True

____ is probably single most impt determinant for group territory size.
Availability of food supply

____ is among the most complex of callitrichid behavior patterns & among the ones that fail most often in captivity.
Infant rearing (there’s high rate of infant rearing failure among primiparous captive-born females in some spp)

T/F.  Virtually all family members, including juveniles, participate in infant carrying.
True

Both sexes mark by rubbing the __ on the object being marked.
Genitalia (circumgenital glands), pubis, or chest   (both sexes also mark w/ urine)

Marmosets/tamarins “posterior present” in face of a perceived threat.
Marmosets (not tamarins)

T/F  Only the dominant male & dominant female reproduce.
True (It’s generally accepted that a dual hierarchical system exists in callitrichid groups:

male-male & female-female

With the exception of __, pathogenic bacteria are relatively uncommon in callitrichids.  Most common serotype associated w/ human dz?
Klebsiella pneumoniae (lobar pneumonia)

Klebsiella pneumoniae serotype 1

Bloody diarrhea, colitis, dehydration & deaths in callitrichids R attributed to ___.
Shigella sonnei

Tuberculosis is rare/common in callitrichids.
Rare

Osteomyelitis is common as result of puncture wounds or chronic cauditis/bitten fingers.  Tail tip osteomyelitis is usually secondary to ____.
Fecolith formation b/c of inadequate perch-to-floor distance & long-tailed species

Mycotic glossitis, esophagitis, +/- gastritis caused by __ are common in debilitated animals.
Candida

Of the reported parasites in callitrichids, the most impt are the ____ worms.
Acanthocephalan-
Prosthenorcis elegans &




Prosthenorcis spirula

T/F  In callitrichids, trypanosomes R common though disease is uncommon.

T/F  Entamoeba histolytica appears common.

T/F  Bile duct trematodes R common in ferals
True

True (may produce ulcers in intestines)

True (disease is uncertain)

_____ R the most common & serious parasite threat to life & health of callitrichids.  The worms penetrate the wall of the ____ ( ____________.
Prosthenorchis spp.

Terminal ileum ( causing peritonitis, abscesses, & sepsis

Acanthocephaliasis is mediated by __.
Blatella germanica (german cockroaches)

The most commonly recognized arthropod in callitrichids is ____.

Where is it found?
The nymph (pentastome) of Porocephalus clavatus (tongue worm); nymph is found coiled into a “C” shape & encapsulated in peritoneal & thoracic cavities

Viral diseases appear common/uncommon .
Common

Natural __infection is an often fatal systemic dz w/ ulcerations thru out GI tract from lips to intestines & intranuclear inclusion bodies.
Herpesvirus (platyrrhinae) tamarinus or HVT

Natural host of HVT appears to be _____.
Squirrel monkey (reason 4 housing sq. monkeys separate from callitrichids)

______ causes a dz in callitrichids similar to HVT.
Herpesvirus simplex (HSV)

Which 3 herpesviruses have been shown to be oncongenic in 1 or more callitrichid species?
Herpesvirus ateles, Herpesvirus saimiri, & Epstein-Barr virus (all R herpesviruses)

T/F  Poxvirus reported in callitrichids did not appear closely related to vaccinia virus.
True

A callitrichid w/ rhinorrhea, facial edema, maculopapular exanthema & giant cell pneumonia may have __.  What’s a W-K cell?
Measles

W-K = Warthin-Finkeldey, a type of giant cell

T/F  Paramyxoviruses are a threat to callitrich.
True

Healthy marmosets may carry a syncytium forming ____ virus in skin & peripheral leukocyte
foamy virus (type F retrovirus)

One of the more common causes of morbidity in callitrichids is ____.
Fighting -almost always among conspecifics

Most common single cause of morbidity in most callitichid colonies is __.
Diarrheal dz, particularly tamarins

(condition) is common in callitrichids & is frequently assoc with __ & vice versa.
Intussusception; rectal prolapse (they’re rarely independent of each other)

Most intussusceptions originate in __.
Ileum, particularly the terminal ileum

Major cause of infant mortality appears d/t__.
Parental neglect

A mother & fetus w/ positive Coombs test may have (condition).
Erythroblastosis foetalis

Most impt & poorly understood dz syndrome of callitrichids characterized by extreme loss of condition w/ emaciation & death?

____ &____ are almost universally found.
Wasting marmoset syndrome (WMS) or disease (WMD) or Marmoset wasting dz (MWD)

anemia & hypoproteinemia

Most important vitamin deficiency reported in callitrichids?  Manifestation?  Daily requiremt?
Hypovitaminosis D3 ( osteodystrophia fibrosa;

500 IU/monkey/week

Anemia, steatitis, & muscle necrosis assoc. with __deficiency have been reported.
Vitamin E

Cotton-top tamarin is unique among all primates in its susceptiblity to (neoplasm).
Colonic adenocarcinoma (principal cause of death & readily metastasize)

Neoplasms in callitrichids are most common in marmosets/tamarins and are uncommon to rare in marmosets/tamarins.
Tamarins

marmosets
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Ferrets are descendants of the __.
European polecat (Mustela putorius);

 domesticated 2 kill snakes & rodents

The common European ferret (genus-sp) should not be confused w/ the North American black-footed ferret  (genus-sp).
Mustela putorius furo;

Mustela nigripes

Order and Family of the ferret?
Order=Carnivora, Family=Mustelidae

Research Uses of the ferret?
Virology(distemper & influenza), bacteriology, endocrinology, cardiac research, physiol-ogy, reproduction, teratology, neurology,...

What R the 2 varieties of ferrets based on coloration?
Fitch (buff w/ black masks, feet & tail) & albino (white with pink eyes)

The albino phenotype & color mutants are dominant/recessive to the fitch.
Recessive

Female ferrets are called __, males are __, & baby ferrets are called __.
“jills”, “hobs”, “kits”

T/F
Dog, cat, & rabbit caging can be used to house ferrets.
True

Ferret gestation?  Litter size?  Weaning age?

Kits are born precocious/altricial.
42 dys; 2-17 (avg 8 kits); weaned=6-7 wks;

 altricial- kits R born deaf and blind (eyes & ears open 3-5 wks, eat solid food when teeth erupt at 14dys)

Males/females are twice size of males/females and the average laboratory lifespan is __.
Males R about twice size of females;

5-6 yrs (but pet ferrets can live 9-10 yrs)

Name methods for blood collection in ferrets.
Toenail clipping, caudal tail vein venipuncture, jugular venipuncture, orbital bleeding

T/F
CBC of ferrets is similar to a cat’s except for higher Hct, RBC, & reticulocytes.
True

Female ferrets in estrus tend to have lower __ & __ counts.
Platelet & leukocyte

T/F
Normal ferrets have a mild to moderate proteinuria & male urine is naturally dark.
True

Ferrets are seasonally monestrous/polyestrous and sexually mature at ___ age.
Polyestrous

9-12 months

The ferret has spontaneous/induced ovulation.

What if fertilization fails to occur?
Induced (coitus induces ovulation w/n 30-35 hrs); a pseudopregn of 42 dys will occur

What determines a male ferret’s breeding readiness?
Descent of the testes into the scrotum

(males R sexually active from Dec until July)

T/F
During the nonbreeding season, spermatogenesis stops, gonadal size decreases & testosterone levels R decreased during sex. inactivity.
True

T/F
The ferret’s anatomy does not include a cecum, appendix, & seminal vesicles
True (BB also lists prostate gland which has been disputed)

Ferret’s vertebral formula? 

Dental formula?
C7T14L6S3Cd14-18

I3/3 C1/1 P4/3 M1/2 ]

Ferrets can be maintained on commercial dog/cat food supplemented with 5% ___.
Cat food;  5% fresh liver (ferret has little cap-

acity to digest fiber-food passes thru in 3-4hrs

Ferrets must be vaccinated against __ with killed/modified live virus of ___ origin.
Canine distemper; modified live virus of chick embryo cell culture

Time to give CD vaccine?

Why not use a killed vaccine or one derived from ferret cell culture?
1st dose=6-8wks; 2nd dose=9-12 wks & 

boosters every 3 yrs...; inactivated vaccine provides slow, short-term immunity that may not be protective & vaccine from ferret cell culture may retain virulence 4 ferret

T/F
Vaccination against rabies is recommended in ferrets b/c of their high susceptibility.
False- is not recommended b/c of lack of  licensed rabies vaccine for use in wild animals

If a pet ferret must be vaccinated against rabies, only a killed/modified live vaccine should be used.
Killed ( b/c ferrets are assumed to by highly susceptible to rabies & capable of transmitting virus)

Ferrets are/are not susceptibe to feline panleukopenia, mink virus enteritis, feline rhinotracheitis, canine hepatitis, or feline calicivirus.
Are not (& do not require vaccination against these dzs)

Estrous female ferrets have a high endogenous level of __ that cause __.  Thus, they should be spayed at __ of age.
Estrogen; fatal bone marrow depression (aplastic anemia);  

6-8 months

The use of __ to delay/prevent estrus in ferret increases risk of pyometra & shouldn’t B used
megestrol acetate (estrogen compounds)

Nonbreeder pet male ferrets should be castrated at __ to reduce aggress. & desire to roam.
6-8 months (same as female);

this also reduces the musky odor

Botulism is caused by __.  Ferrets are moderately suscept. to toxin types __ & __ but are highly susceptible to type __.
Clostridium botulinum

A & B

C

The toxin causing botulism acts on nervous tz by _____, producing a flaccid paralysis.
Blocking release of acetylcholine at neuromuscular jxn

Annual vaccination w/ type __ toxoid prevents botulism in ferrets.
Type C toxoid

According to BB, proliferative colitis in ferret is due to __, however, it has recently been reported to be more closely related to __or__. 
Campylobacter fetus ssp jejuni

Desulvovibrio or Lawsonia

Tuberculosis in ferrets is due to __.

Dz is primarily respiratory/gastrointestinal
Mycobacterium tuberculosis (& M. avium and M. bovis); gastrointestinal

TB may cause posterior paralysis in ferrets. What are ddx for this condition?
Hemivertebrae, vertebral fractures, IV disc dz, hematomyelia, or myelitis

Mastitis frequently occurs in nursing jills. What are the 3 most common causes?
Streptococcus spp., Staphylococcus spp., & Escherichia coli

T/F
Ferrets appear highly susceptible to Salmonellosis.
False

Ferret distemper is caused by __.
Canine distemper virus (pantropic virus)

C. signs of distemper appear __ dys post expos
7-10 dys

CDV produces intranuclear/intractyoplasmic inclusion bodies, especially in the __& __.
Both types;   epithelium lining the trachea and urinary bladder

T/F.
Ferrets R susceptible to infection w/ several strains of human influenza virus.
True (transmittted by droplet infection)

Aleutian dz in ferrets is caused by ___ and dz is usually subclinical.  Transmission?

The virus induces vasculitis & a systemic proliferation of lymphoid cells assoc. with __.
Parvovirus;

horizontal (fecal-oral & aerosol) & vertical;

plasma cell proliferation is assoc. w/ a hyper-gammaglobulinemia- usu >20%serum protein)

Ferrets R susceptible to this rhabdovirus.
Rabies 

FeLV does/does not appear to produce clinic-

al dz in ferrets.  Ferrets are/are not susceptible to feline panleukopenia or mink virus enteritis.
Does not

are not

T/F
Ferrets can be infected w/ Toxascaris leonina & R suscept to Dirofilaria immitis
True (6-10 adult HW R sufficient to produce severe respiratory distress & death)

Name the 2 forms Sarcoptes scabei may take in a ferret.

Treatment?
1-focal to generalized alopecia & intense pruritis,

2-confined to toes & feet (swollen, scabby).

Lime or sulfur dips or sulfur ointment

Ferret ear mites?  Fleas?
Otodectes cyanotis; Ctenocephalides spp.

Ringworm in ferrets is due to ____.
Microsporum canis

T/F
Ferrets R suscept. to most of the vitamin deficiencies seen in mink.
True

Zinc in the form of __ at levels in excess of __ ppm is toxic to ferrets. ?
Zinc oxide; 500 ppm

Pregnant & postparturient females R predisposed to __ & __ (nutrition-dependent dzs)
eclamptogenic toxemia & nursing sickness syndrome (neither is well documented)

Bone marrow depression is due to high endogenous __ levels during __.  Affected ferrets are __, __, & __. (CBC terms)
Estrogen; estrus

anemic, thrombocytopenic, & leukopenic (pancytopenic)

Dx of bone marrow depression is based on a female in estrus w/ PCV of less than __%.
Less than 20%

Name 3 ways to prevent bone marrow depress
1-OHE prior to 1st estrus (approx 8 mos),

2- after female in estrus, treat w/ one IM injection of HCG or 3- breed

Urolithiasis in ferrets is common/uncommon.
Common (struvite calculi has been reported)

T/F
A bilaterally symmetrical alopecia of tail &/or ventral abdomen is common in estrous females & in males during breeding season.
True

Mast cell tumors in skin can occur.  They grow fast/slowly and do/do not usually metastasize.
Slowly

do not


Ch 13
Birds

Questions
Answers
KED

1) 
Birds belong to Class ___.

Name 5 of the 27 orders commonly used in research.
Class Aves:
Galliformes (chicken, turkey, quail)

Anseriformes (ducks & geese)

Columbiformes (pigeons, doves)

Passeriformes (crows, sparrows, finches)

Psittaciformes (parrot family)

2) 
Specific pathogen-free chickens or eggs are negative to which pathogens?
Mycoplasmas, Newcastle dz, infectious bronchitis, quail bronchitis, avian encephalitis, infectious bursal dz, infectious coryza, salmonellosis, pasteurellosis

3) 
Death before 2 wks of age may be d/t __, __, __, __.

Death at 2-6 wks of age may be d/t ___ or ___.
Chilling, overheating, crowding, omphalitis;

coccidiosis or one of the enteritides

4) 
Incidence of ___ in a flock of birds is directly related to the level of water sanitation.
Candidiasis

5) 
Adequate nests should be provided to ensure one nest for every 3/4/5/6 birds.
Four (nests should be well ventilated and constructed of metal for ease of cleaning)

6) 
Birds are/are not coprophagic.
Are (many dzs are transmitted this way)

7) 
Fumigation w/ ___ is an effective pen sanitizer.
Formaldehyde gas

8) 
Birds have __ bones, with air spaces & channels, which add buoyancy in flight.
Pneumatic bones

9) 
Since small birds lack teeth, what is their organ of mastication?
The gizzard

10) 
Most birds possess a __, a dilatation in the midesophageal region.
Crop

11) 
Pigeons & pet birds __ & feed their young on crop milk-this allows tx of parasites to young.
Regurgitate

12) 
Only the right/left ovary & oviduct are functional in the hen.
Left (often a cyst, the remnant of right oviduct, is found)

13) 
As RH increases, the temp tolerance of chickens increases/decreases.
Decreases

14) 
_____ of light/dy is needed for optimum egg production.  The optimum temp for egg prod is between __-__ F.
14-16 hours

50-70 F

15) 
Blood volume in bird is about __ of total BW
10%

16) 
T/F
All essential amino acids must be present in the diet for birds.
True (b/c birds cannot convert a.a. from raw protein)

17) 
Calcium & phosphorus should be in ratio of ____ for young growing chickens.  Antioxidants should always B used to prevent oxidation of ____
2:1

fats & fat-soluble vitamins

18) 
What causes Hjarre’s Dz in birds?

What 3 serotypes are pathogenic for birds?

Usual lesions?
Escherichia coli (Colibacillosis, Coligranuloma, Hjarre’s Dz).

01:K1 (L);  02:K1 (L); 078:K80 (B).

Air sacculitis, fibrinous pericarditis & perihepatitis

19) 
Most impt means of preventing navel ill?
Proper ventilation & care of hatching eggs 

20) 
Etiology of Infectious Coryza?

Lesions?
Hemophilus paragallinarum.

Oculonasal d/c, facial edema & swollen infraorbital sinuses

21) 
Etiologic agents of gangrenous dermatitis?

This dz is often a complication of _____ dz.
Staphylococcus aureus & Clostridium septicum ( skin/muscle necrosis, anaerobiosis

Infectious bursal dz (think immunocompromised)

22) 
Necrotic enteritis is due to __ & is seen when high energy, broiler-type rations are used. 
Clostridium perfringens (see fibrinonecrotic enteritis of entire SI, intestinal villous tip loss)

23) 
Ulcerative enteritis is aka __ & is caused by ____.
Quail disease

Clostridium colinum

24) 
How does one differentiate b/t necrotic enteritis & quail dz?
Isolation & ID the Clostridial sp.  Also, necrotic enteritis produces no ulcers on histo

25) 
Etiology of Botulism (Limberneck: Western Duck Sickness)?

The lethal toxin must be produced under aerobic/anaerobic conditions.
Ingestion of the preformed toxin produced by Clostridium botulinum.

Anaerobic (toxin is found in decaying feed/dead birds, & maggots) 

26) 
Erysipelas primarily affects turkeys/chickens.
Turkeys (Erysipelothrix rhusiopathiae)

27) 
Name some predisposing factors of omphalitis.

Dz is transmitted thru infection of the yolk sac prior to/after hatching.

Example of bacterial etiologies?
Excess humidity & fecal contamination of incubator, fecal contamin. of eggs.

Prior to (it’s not contagious from chick to chick).

E. coli, Pseudomonas, Proteus, & Staphylococci

28) 
Fowl cholera aka __ is caused by ___.
Pasteurellosis, P. multocida

29) 
The cause of fowl typhoid is __, which cross agglutinates w/ __.  Is it reportable? 
Salmonella gallinarum; S. pullorum.  Yes!

(Egg tx perpetuates dz )

30) 
Pullorum dz is caused by __ & is tx via __. 
Salmonella pullorum; thru eggs; (see white pasting around vents; No TX; Reportable!)

31) 
The most common sp isolated from birds w/ paratyphoid infection is __.  Transmission?
Salmonella typhimurium;

Horiz. & vertical (transovarian)

32) 
___ in ceca is common in all Salmonella infect.
Cheesy cores (ddx = Coccidiosis, blackhead)

33) 
Avian tuberculosis is caused by __ & tx is by ____.

What can mimic this dz?
Mycobacterium avium; ingestion of M. avium;

Coligranuloma (Hjarre’s Dz)

34) 
The primary cause of chronic respiratory dz (CRD) in chickens is __.  It also causes __ in turkeys.  ___ is the most impt method of tx.

___ is the most effective Rx against this dz.
Mycoplasma gallisepticum; infectious sinusitis

transovarian tx (horizontal spread thru aerosols, fomites, & wild birds also occurs)

Tylosin

35) 
__ is an egg-transmitted & venereal dz of turkey. Most impt means of tx is __.

This dz will/will not chickens.  TX?
Mycoplasma meleagridis; transovarian tx (organisms R shed in semen as well as yolk)

will not;   Tylosin

36) 
Cause of infectious synovitis in chickens?

Most impt means of transmission?
Mycoplasma synoviae; transovarian (from dam to progeny)

37) 
__ is the cause of avian chlamydiosis.  (AKA?)

Two most impt means of tx? 

Most consistent necropsy finding?

What are LCL bodies?

All new arrival should be treated for 60 days at 2 gm/gallon of drinking water w/ ____.

Reportable?
Chlamydia psittaci (Psittacosis-psittacine birds & man; Ornithosis-nonpsittacine birds).

inhalation & ingestion of feces.

Splenomegaly.

LCL= intracytoplasmic IB found in impression smears of air sacs or spleen & stained by Machiavello or Geimsa.

Tetracycline.  Yes!

38) 
Infectious bronchitis affects only __ & is caused by a __.  Two most common serotypes?

Most common necropsy findings?
Chickens;  Coronavirus

Massachusetts & Connecticut.

Air sacculitis & excessive tracheal mucus

39) 
Infectious bursal dz or __ dz is caused by a ____.

It primarily damages B/T lymphocytes in the __, thymus, spleen & cecal tonsil & can totally eliminate cellular/humoral immunity.  Tx?
Gumboro dz; birnavirus.  B lymphocytes;

Bursa of Fabricus; humoral.

tx=direct contact

(Bursa of Fabricus will 1st enlarge & later atrophy; use drinking water vaccines 4 preven.

40) 
Epidemic tremor or __ is caused by a __.  Growing birds past __ wks of age show no CS tho recovered birds may have __.   Ddx?
Avian encephalomyelitis; picornavirus.

3wks; cataracts(dams must be vaccin 2 protect chicks)

Newcastle dz, encephalomalacia, EEE

41) 
Eastern equine encephalomyelitis is caused by a __.  Natural host & reservoir is __.  Vector?
BB = togavirus (notes = alphavirus of Togaviridae).  Wild birds.  Mosquitoes (Culiseta, Aedes, & Mansonia spp)

42) 
Infectious laryngotracheitis (ILT) is caused by a __ producing type A/B/C intranuclear IB in epithelial lining of the trachea.
Herpesvirus; type A INIB

43) 
Marble spleen dz (MSD) of pheasants is an avian __ virus.  It’s closely related to/identical 2
Avian adenovirus.

Hemorrhagic enteritis in turkeys (Adenovirus type 2)

44) 
Etiologic agent of Quail bronchitis is __.  The type strain is referred to as __ virus.  It causes very high mortality in ___ quail.
Avian adenovirus

CELO (chick embryo lethal orphan) virus

young bobwhite

45) 
Newcastle Dz or __ is the result of a __ infection.

The 3 major strains distinguished by pathogenicity are ____.

Transmission?

Reportable?
Avian pneumoencephalitis; paramyxovirus.

a-lentogenic: mild dz, used as a vaccine

b-mesogenic: moderate dz, usu seen in U.S.

c-velogenic: very pathogenic, exotic dz

Tx = aerosol, eggs, contamin. feed/water/equipment.

Reportable if high mortality is seen

46) 
Pox is caused by a large __virus.  Fowlpox exists in 2 forms: ___ pox & ___ pox.

What’s the usual source of virus?

___ in skin & oral lesion is pathognomonic.

Pigeons & chickens should be vaccinated by __ stick method.  Turkeys should be vaccinated by the __ stick method.
DNA virus;

skin pox (affects comb, head & vent regions) & wet pox (affects mucous memb. of larynx, can cause choking).

Scabs & skin debris that contaminate feed & water.

Intracytoplasmic IB.

wing-web stick;  thigh-stick 

47) 
All coccidial species in the genus ___ appears to be host specific w/ no cross-transfer.

Ingestion of the __ is necessary for tx & each one will produce 4/8/16 sporozoites.   PPP?

Are vaccines protective?   Coccidiostats?
Eimeria

sporulated oocysts from feces; 8

prepatent period varies by sp. from 4-7 dys

Vaccines are protective & coccidiostats are efficacious (amprolium, sulfa Rxs, nitrofurans)

48) 
“Blackhead” or __ is caused by __, a protozoan flagellate that inhabits the __.  

More often, the organism is w/n the cecal worm __ & the worm is ingested.

Most effective way to prevent blackhead?
Histomoniasis (Infectious Enterohepatitis); Histomonas meleagridis; cecal lumen.

Heterakis gallinarum (also, ingestion of earthworms w/ Heterakis larvae).

antihistomonal Rxs (hepzide, histostat, emtryl) 

49) 
Name the host(s) belonging to the following Ascaridia (roundworm) species:

a. Ascaridia galli

b. Ascaridia numidae

c. Ascaridia columbae

d. Ascaridia dissimilis

e. Ascaridia compar
c.s. anemia, retarded growth, presence of worms,  +/- intestinal blockage

a. Chicken

b. Guinea fowl

c. Pigeon

d. Domestic & wild turkeys

e. Bobwhite quail

50) 
“Hairworms” refer to ___.  Which sp infests chickens & turkeys?  Pigeons?  Game birds?
Capillariasis; C. obsignata (chickens, turkeys)

C. columbae (pigeons), C. contorta (g. birds)

51) 
Genus & sp of the gapeworm?

What necropsy finding confirms its diagnosis?
Syngamus trachea; obstruction of the trachea w/ worms occluding the air passage

52) 
Brooder Pneumonia is caused by __, which is easily isolated on __agar.  Histopath will reveal __ in granulomas stained with __ or __.
Aspergillus fumigatus; Sabouraud’s; hyphae; periodic-acid Schiff or Gridley stain

(see yellow plaques in lungs, air sacs, trachea.

53) 
Moniliasis or crop mycosis is due to __.  It also grows well on __ agar.  The __ & esophagus R covered w/ diffuse white exudate.  TX?
Canidida albicans; Sabouraud’s agar; crop;

(also see white pseudomemb. covering SI mucosa);    Nystatin

54) 
Name 2 bird dzs resulting in neoplastic change.

Etiology of each dz?
1-Marek’s dz (Range paralysis)- herpesvirus

2-Lymphoid Leukosis (LL, Big liver Dz)-oncogenic retrovirus

55) 
Ways to differentiate MD & LL?

-Both produce tumors & enlarged visceral organs

-Both dzs can occur simultaneously in same bird

-No treatment for both
1-Both may occur after sexual maturity but only MD can occur prior to sex. maturity

2-Only MD affects nerves ( paralysis

3-Gray eyes, feather follicle inflam. & muscle tremors R found only in MD

4-Tumors of bursa of Fabricius are rare in MD but pathognomonic for LL

5-MD can be seen as early as 3-4 wks old but LL doesn’t develop until 4-5 months of age

56) 
Herpesvirus of turkeys (HVT) Marek’s vaccine should be give to all birds __ of age to prevent the disease.
1 day of age

57) 
MD is tx via horizontal spread.  LL is tx via __ spread & __ is most impt means of introd.
Horizontal & vertical; eggs R most impt means of introducing virus into flock

58) 
Vitamin __ is needed 4 growth, normal vision, & epithelial integrity and it is stored in the __.
Vit A; egg yolk (which provides chick w/ sufficient vit A to last for several wks)

59) 
Vitamin __ is needed 4 metabolism of calcium & phosphorus in formation of bones, egg shell beaks, & claws.  It stimulates GI absorption of __.  Feeding deficient diets causes  an elevation in serum ____.  Clinical signs?
Vit D; Calcium;

serum alkaline phosphatase (even in presence of sufficient calcium & phosphorus)

C.S.= retarded growth, poor feathering,

soft bones (rickets), soft, thin-shelled eggs

60) 
T/F  Feeding a one-time, high dose of VitD3 will provide the most effective therapy.
True (should be given in a single dose, as hypervitaminosis D can result->dystrophic Ca

61) 
__ is a poor form of Vit D for birds & can be toxic at high levels.
Vitamin D2 (irradiated ergosterol)

62) 
Vitamin __ is needed for normal egg production, fertility, & hatchability.  Name 4 syndromes associated with its deficiency.
Vit E.

1-encephalomalacia (“crazy chick dz”),

2-Exudative diathesis, 3- nutritional muscular dystrophy (see Zenker’s necrosis, hyaline degener., edema, disrupted muscle fibers...),

4-enlarged hocks (seen in turkeys)

63) 
Vitamin E and ___, a selenium-containing enzyme, protect capillary endothelium against damage by peroxides.
Glutathione peroxidase

64) 
Vitamin __ is needed to synthesize prothrombin, an impt component of clotting mechanism
Vit K (it’s deficiency prolongs blood clotting)

65) 
__ is impt in carbohydrate metabolism.  Signs of deficiency include polyneuritis & death.
Thiamine (Vit B1)- also see “star-gazing”-

Ddx = Newcastle dz

66) 
__ is impt component of many enzymes assoc. w/ oxidation-reduction rxns & cell respiration.
Riboflavin (Vit B2)

67) 
___ is part of coenzyme A, which is involved in metabolism of carbohydrates, proteins & fat

It’s required 4 hatchability & will prevent edema & SC hemorrhages in embryos.
Pantothenic Acid

68) 
Vitamin __ is involved in nucleic acid synthesis, methyl synthesis, & metabolism of carbohydrates (CHO) & fats.
Vit B12 (Cobalamin)

69) 
__ is essential for bone formation, egg-shell production, normal blood clotting, normal striated muscle, acid-base balance.
Calcium

70) 
__ is required for calcium transport, bone formation, egg-shell product., & CHO & fat met.
Phosphorus

71) 
__ is found in blood & body fluids & is assoc with regulation of hydrogen ion conc. of blood & normal physiologic activity of heart.
Sodium

72) 
T/F  Manganese is essential for growth, egg production, & prevention of perosis
True

73) 
__ is necessary for normal fxn of thyroid gland

__ is 65% of iodine & regulates body metabol.

It’s deficiency enlarges the __ & is referred to
Iodine

Thyroxine

thyroid glands; referred to as “Goiter”


Ch 14
Amphibians

Questions
Answers
KED

1) 
“Amphibian” means ___ which refers to what?

Amphibians are endothermic/ectothermic vertebrates.
“Double life”-refers to ability 2 live in both water & on land (aquatic, gill-breathing phase before metamorphosis into land-dwelling lung-breathers.

Ectothermic (cold-blooded)

2) 
Amphibians belong to the Class ___ which is divided into 3 major orders: __, __, & __.
Amphibia: Gymnophiona (Apoda- caecilians),

Caudata (Urodela- urodeles or salamanders),

Salientia (Anura- frogs & toads)

3) 
Match the following w/ appropriate Order:

a) slender, wormlike burrowers w/o limbs/bony girdles, reduced eyes, skin scales, ( L. lung

b) largest, well-developed hindlimbs & pelvic girdles 4 swimming, jumping, & crawling

c) Slim, tails & 2 or 4 limbs, most R terrestrial but some remain aquatic & return to water as newts


a.  Gymnophiona (Apoda)

b.  Salienta (Anura)

c.  Caudata (Urodela)

4) 
This order includes sp. that fail to metamorphose; their larvae grow to a large size, retain gills, & breed w/o attaining adult stage -also known as _____.  Which 2 sp display this?
Order Caudata

neoteny

Ambystoma (whose land forms are called axolotls) & Necturus (mudpuppy)

5) 
Distinguishing feature of platannas?
African clawed toad (Xenopus laevis) - has black claws on inner 3 toes of hind feet

6) 
Xenopus laevis belongs to __ family which has/lacks tongues.
Pipidae

lacks

7) 
Amphibians most used for research & teaching are __ of family __.  Most popular one?
Anurans of the family Ranidae (true frogs);

leopard frog (Rana pipiens)

8) 
What R the 3 families of Order Anura?

“True toads” belong to which family?
Family Bufonidae (true toads)

Family Ranidae (true frogs)

Family Pipidae

9) 
Largest native N. American anuran?
Bullfrog (Rana catesbeiana)-8 in 

10) 
Which gland of toads emits poisonous secretions when frightened/injured?
parotid skin glands

11) 
Give genus & species of the following:

a.  Giant or marine toad

b.  European or common toad

c.  American toad

d.  Asiatic fire-bellied toad
a.  Bufo marinus

b.  Bufo bufo

c.  Bufo americanus

d.  Bombina orientalis

12) 
Recite some research uses amphibians.
Developmental biology, immunology, suscept.

to toxicants, teratogen screening, limb regeneration, osmoregulation, embryology, hormone assays, metamorphosis studies

13) 
When transferring amphibians 2 clean water, a temp. change of only __ (C/hr should B made.
1(C/hr

14) 
Name 3 types of long-term caging systems for amphibians.
1) Once-through continuous water flow (good 4 high animal density),

2) Recirculating water system (require filters & water treatments),

3) Aquarium conditioned-water system (to recreate natural environment) 

15) 
Chlorine is tolerated by hibernating/nonhibernating lung-breathing adults.
Nonhibernating ( it’s lethal to larval stages & aquatic species)

16) 
Artificial medium such as __ or __ is recommended, which should be changed __.
DeBoers solution or reconstituted pond water

every 3rd day

17) 
Juveniles nearing metamorphic climax require terrestrial/semiterrestrial caging as they may drown if elevated surfaces are not provided.

After metamorphis, juveniles’ cages can be leveled & chlorinated/nonchlorinated water used to flood the floor.
Semiterrestrial

chlorinated

18) 
The smooth, moist , glandular, scaleless skin of amphibia is shed often in 1 piece, under the influence of __ hormone.
Thyroid

19) 
Amphibia skin has 2 types of glands __ and __
mucous glds ( transparent substance that lubricates & moistens skin; granular glds ( secrete irritant or toxic substances

20) 
Small clusters of sense cells in rows on skin of amphibians compose the ___.
Lateral line (control equilibrium & posture)

21) 
T/F
In anurans, the radius & ulna R fused to form a single bone in forelimbs, as are the tibia & fibula in hindlimb.
True 

(Ribs in amphibians are reduced or absent)

22) 
__ respiration is used by most adult amphibians

__ respiration is used by amphibians during hibernation & submersion.
Pulmonary & buccopharyngeal

Cutaneous

23) 
The heart of tadpoles is 2/3/4-chambered but in adults, the heart is 2/3/4-chambered.

A __ valve in heart acts to direct flow of blood 
2-chambered (1 atrium, 1 ventricle);

3-chambered (2-atria, 1 ventricle);

spiral valve

24) 
Most anurans have tongues attached anteriorly/posteriorly.  Many urodeles have mushroom-shaped tongues attached __.
Anteriorly

in the center

25) 
A large amount of __ is found in liver, stored in macrophages.
Melanin

26) 
The lymphatic system of Salienta (Anura) is remarkable d/t formation of large sinuses, ___, under skin of back.
Dorsal lymph sacs (may fxn to prevent rapid drying of skin)

27) 
T/F
Amphibians are opportunistic feeders & can survive for days to weeks w/o food.
True (after a period of adequate intake)

28) 
T/F
Young anuran larvae R herbivorous & become omnivorous as they mature.
True

29) 
This vegetable must be avoided as it causes kidney stones.
Spinach

30) 
Feeding adults more than __ a week promotes rapid growth.  Axolotls should be fed __ due to their slow digestion of food.
Twice a week;

alternate days or 3 times a wk (often will regurgitate if overfed)

31) 
Recite some amphibian sexual dimorphisms.
Best identified during breeding season:

1) male salamanders have enlarged cloacal lateral margins; females have plumper bodies d/t eggs & enlarged oviducts

2) male Xenopi- smaller body & cloaca and dark nuptial pads; females-enlarged cloacal lips

3) Tympanic membrane of male bullfrog is larger than female or twice size as the eye

32) 
Male testes R attached to ventral kidney by __

Female ovaries R attached to kidneys by__. 
Mesorchia

mesovaria

33) 
Majority of amphibians R egglayers or __ and fertilization is internal/external in frogs & toad
oviparous

external

34) 
Internal fertilization has been reported in which frog?
Eleutherodactylus coqui

35) 
During amplexus or __ in Caudata, females pick up __ deposited by males & store them on roof of cloaca.
Breeding (stimulus for egg release);

sperm packets (spermatophores)- stored sperm fertilize eggs as they pass thru cloaca

36) 
Many amphibians can be induced in lab to breed by injection of __, __, __, or __.
Chorionic gonadotropin (CG), progesterone,

pituitary suspension, or pituitaries

37) 
Development of amphibian larvae requires the action of __ hormone.  Retardation of metamorphosis can occur if ____ isn’t present in H2O
thyroid

iodine

38) 
Stages of metamorphosis?
Premetamorphosis- emergence from egg,  hindlegs on tadpole appear; prometamorphosis-forelimbs develop, organs mature; Climax-final stage, mouth widens, absorption of tail & gills, frogs breathe air w/ lungs

39) 
Neotenous members of Caudata such as axolotls, can be induced to metamorphose by administration of __.
Thyroid extract

40) 
Name the sense organ that’s part of the olfactory system & is thought to fxn in detecting waterborne odors.
Jacobson’s organ (consists of a pair of blind sacs innervated in part by a branch of the olfactory nerve)

41) 
T/F
Bacterial dz only occurs when there is a disturbance of homeostasis.
True

42) 
Bacterial septicemia or “____” is caused by a number of G+/G- bacteria such as_________.

Recommended prophylactics?

Ddx?
“Red leg”; G- ; Aeromonas hydrophilia (most common), Pseudomonas, Mima, Proteus, Flavobacterium, & Citrobacter spp.;  

potassium permanganate, copper sulfate,  Na conc. to 4%; Chlamydiosis, D. ranarum

43) 
T/F
Salmonella is not normally a problem in lab-bred amphibians
True (it’s mostly a public health threat)

44) 
T/F
Diplobacterium ranarum is considered a harmless commensal, causing dz only in stressed/injured animals.
True (G- ; clinical signs are similar to “redleg” syndrome)

45) 
This organism is assoc w/ septicemia & mortality in the mudpuppy (Genus & species?).
Pseudomonas reptivora (see gill necrosis & cutaneous hyperemia);  mudpuppy= Necturus maculosus

46) 
Name 3 of the “cold water” mycobacteria that can cause tuberculosis in amphibians?

Mycobacterial infections have been reported principally in apodas/urodeles/anurans.

Central caseation of granulomas is common/uncommon & calcification does/doesn’t occur
A number of Runyon’s group IV mycobacteria can: Mycobacterium marinum (most common)

M. ranae, M. xenopi.

Anurans.

Uncommon; does not (in lung, lobar tuberculous pneumonia occurs rather than granuloma)

47) 
Cold water mycobacteria have been incriminated as a cause of cutaneous ulcers & nodules in humans, also known as _______.
“aquarist’s nodules”

48) 
Which agent is assoc w/ induction & tx of renal adenocarcinoma in leopard frog?

Cell fractions from this cell line have tx tumor

Virus is temp sensitive: at __ C & above, viral replication does not occur; At environmental temp of ___ C, tumor is in algid phase (“winter tumor”) & viral replication occurs.
Herpesvirus of Lucke renal adenocarcinoma.

Frog pronephric cells.

22-25(C (inclusion bodies & viral particles R not present, herpesvirus genome is incorporated into tumor DNA in this “summer phase”);   5-10(C (see INIB, mature virions, & massive tumor cytolysis)

49) 
The above herpesvirus is tx horiz/vertically. 

T/F
It’s not a problem in lab-bred frogs.
Both

True (as opposed to wild-caught frogs)

50) 
List some polyhedral cytoplasmic viruses.  These are DNA/RNA viruses and are/are not assoc with tumorigenesis.

Infections R generally inapparent in amphibian except for ___.  Prevention?
FV1, FV2, FV3, LT, TEV(tadpole edema virus);  DNA;  are not;   

several strains pathogenic to bullfrog tadpoles- TEV;

Separate tadpoles from adult frogs

51) 
Polyhedral cytoplasmic viruses are related to ___ viruses of arthropods & infectious pancreatic necrosis virus of fish.

They are pathogenic/nonpathogenic for fish.
Iridoviruses

nonpathogenic

52) 
T/F
Frog (herpes) virus-4 (FV4) is oncogenic.
False (nor does it produce dz in Rana pipiens)

53) 
T/F
Wild frogs have been implicated as reservoir hosts 4 WEE virus & Japanese B enceph
True

54) 
Rickettsial infections are common/rare in amphibians.
Rare (Hemobartonella batrachorum & H. ranarum have been found)

55) 
Chlamydial psittaci has been reported in X. laevis & lesions are similar to (condition) .
Bacterial septicemia (“red leg”)

56) 
Most protozoan infestations are severe/subclinical.
Subclinical

57) 
__ are the most common helminths found in wild-caught amphibians.
Nematodes

58) 
Majority of trematodes of amphibia are monogenetic/digenetic.  What does it mean?
Digenetic (they have one or several hosts during their larvae stages; monogenetic trematodes live only on 1 host-usu on gills of fish)

59) 
__ _ are brown-pigmented septate fungi that form conidia & conidopores in culture.  Where do they grow?  Zoonotic?
Chromomycosis or Chromoblastomycosis.

They grow on walls of housing tanks; traumatized skin is presumed port of entry.  Yes

60) 
Phycomycetes in amphibians include the genera __ and __. 

How do they differ?

Treatment for phycomycosis?
Mucor spp. & Basidiobolus ranarum.

Mucor ( white nodules in liver & spleen; unpigmented fungal spherules in tz, hyphae not present in tz.  Basidiobolus ( cutaneous ulcers, fungal hyphae present.

None!  Eliminate & clean

61) 
Two of the most common isolates that cause saprolegniasis?

Classic clinical signs?

Treatment regimens?
Saprolegnia parasitica & S. ferax

(neotenic urodeles R primarily affected)

gray-white mycelial mats on skin surface;

malachite green, copper sulfate, chloramine, mercurochrome (K-permanganate, tincture of iodine, methylene blue R less efficacious)

62) 
T/F
Ichthyosporidiosis does not affect amphibians
False- can cause skin lesions, esp urodeles

63) 
Failure of larvae to metamorphose is assoc w/ __ or __.  Treatment?
Iodine deficiency or goitrogenic substances in diet.  Withdraw goitrogenic diet, supplement w/ iodized salt as 0.5% of total diet.

64) 
__ is a sporadic condition found in axolotls & frogs where lymph accumulates in lymph sacs or the coelom.

Etiology?
Hydrops (anasarca)

Unknown

65) 
Some amphibians R potential hermaphrodites.  ___ organ is a normal structure located cranial to gonads & is a rudimentary gonad.  What if primary gonads are removed?
Particularly Bufonidae

Bidder’s organ (testis in female & ovary in male).  Bidder’s organ can develop into a fully fxnal gonad of the opposite sex

66) 
Most tumors repored in amphibians were malignant/benign and involved the  (Organ) .
Malignant

Skin (R similar to those seen in mammals)


Ch 15

Reptiles
Questions
Answers
KED

1) 
Reptiles belong to which Class?

Name the 4 Orders comprising this Class?

Study of Reptiles?
Class Reptilia:

Orders: Squamata (snakes & lizards)

Crocodilia (alligator, caimans, crocodiles...)

Chelonia (tortoises & turtles)

Rhynchocephalia (sole species - tautara)

Herpetology

2) 
Genus & species of the tautara?
Sphenodon punctatus

3) 
The “lab mouse” of the reptile world?
American anole (Anolis carolinensis)

4) 
All reptiles have a POTZ, which stands for?
Preferred optimum temperature zone (regulated by behavioral & physiological mech

5) 
The temp zone below the POTZ is called ___.

The temp zone above the POTZ is called ____.
Critical thermal minimum (CTMin) ( cold narcosis, prevents locomotion

Critical thermal maximum (CTMax) ( disorganized locomotory activity, prevents escape

6) 
T/F.
W/ many reptiles, the lengthening days of spring are correlated w/ gonadal recrudescence
True

7) 
Failure of snakes to shed during normal ecdysis is often attributed to _____.
Low humidity (below optimum humidity level)

8) 
Of all reptile groups, __ show the greatest diversity of feeding strategies.
Lizards

9) 
Amphibians produce amniotic/anamniotic eggs whereas reptiles produce _______ eggs.
Anamniotic

amniotic

10) 
___ is a highly vascularized transparent structure over the cornea in snakes & some lizards.
The spectacle (modified palpebrae; shed during ecdysis w/ other scales)

11) 
What does it mean when a snake’s skin & spectacle becomes dull? 
Snake is entering a cycle of ecdysis (4-7 dys later, the skin & spectacle will brighten & w/n 4-7 dys shedding occurs)

12) 
Oral cavity of reptiles contains both polystomatic & monostomatic glands.  What R the specialized monostomatic glds called?
Venom glands of Heloderma (Gila monster & beaded lizard), venom glds of Duvernoy’s, venom glands of poisonous snakes 

13) 
Genus & species of Boa constrictor?

Indigo snake?
Constrictor constrictor

Drymarchon corais

14) 
__ is a terminal chamber common to both the digestive & urogenital systems in reptiles.
Cloaca

15) 
Reptiles breathe primarily by skin/lungs/cloaca.
Which lung is larger than the other?
Lung

Right lung is larger than the left

16) 
Amphibians have a mesonephric kidney, but all vertebrates including reptiles have _____ kidney
metanephric (more compact than the mesonephros)

17) 
T/F
Some reptiles have aglomerular tubules.
True

18) 
The posterior tubules of some reptiles R sexually dimorphic, with female/male having an enlarged portion called the ____.
Male

sexual segment

19) 
Tortoises, the tautara, lizards, & snakes excrete primarily __ acid.
Uric acid (developed as mechanism for conserving water)

20) 
Match the salt gland w/ appropriate species:

a.  Turtle

1.  tongue

b.  Lizard

2.  sublingual

c.  Snake

3.  nasal gland

d.  Crocodile

4.  lacrimal gland
a.  turtle = 4.  lacrimal gland

b.  Lizard = 3.  nasal gland

c.  Snake = 2.  Sublingual

d.  Crocodile = 1.  Tongue

21) 
T/F.
Reptiles R the 1st group of vertebrates to evolve a well-developed coronary artery system.
True

22) 
Reptilian gonads are associated w/ the cranial/caudal poles of the kidneys.
Cranially (lizards-close proximity to cranial poles; snakes-a good distance cranially)

23) 
Fertilization is internal/external in all reptiles.
Internal

24) 
Copulatory organ of crocodilians is ______.

Copulatory organ of lizards & snakes is ___.
Penis (lies w/n cloaca)

hemipenes (paired, lie inverted in base of tail)

25) 
Name 3 sexual dimorphisms in turtles.
1-Male plastron is concave (to allow mounting female which has a flat plastron);

2-Male turtles have a larger, broader tail,

3-cloacal vent located further posteriorly in males 

26) 
T/F
Almost all species of snakes & many lizards are sexually monomorphic.
True (some male lizards have more prominent femoral pores along legs)

27) 
Lizards appear to secrete only one gonadotropin, which is similar to mammalian ____.
Follicle stimulating hormone (FSH)

28) 
T/F
Some reptiles have developed parthenogenesis as a successful reproductive strategy.
True

29) 
Reptiles can be grouped as egg layers or ___ & live-bearers or _____.
Oviparous

viviparous

30) 
Dystocia in captive reptiles is common/uncommon
common

31) 
Genus & species of American alligator?
Alligator mississippiensis

32) 
Which reptile has the largest red blood cell?

Major WBC of reptiles?
Tuatara (Sphendon punctatus)

Eosinophil type I (or heterophil)

33) 
Causative agent of “grey patch dz” in young green turtles (Genus & sp?)?
Herpes-like virus of green sea turtles (Chelonia mydas); affects both carapace & plastron, see basophilic INIB

34) 
Cause of viral associated hepatic necrosis in pond turtles?  Genus & sp of pond turtles?
Herpes-like virus of Pond turtles (Clemmys marmorata); see only hepatomegaly & INIB assoc w/ areas of necrosis

35) 
A papilloma-like virus causes skin lesions in Bolivian side-neck turtles (Give genus & sp?)
Platemys platycephala

36) 
__ is a pox-like virus in caimans (Genus & sp?)
Caiman pox; Caiman sclerops; see ICIB

37) 
These agents are seen as intracytoplasmic inclusions in circulating RBCs?
Erythrocyte viruses of reptiles (formerly named Pirhemocyton tarentolae)

38) 
What is the cytopathic agent of the paramyxovirus-like virus of viviperid snakes?

Genus & species of the fer-de-lance?
Fer-de-lance virus (a paramyxovirus)

(see loss of muscle tone & respiratory dz)

Bothrops atrox

39) 
Healthy snakes have a predomin gram +/- oral flora but snakes w/ infectious stomatitis have a predom gram +/- bacterial oral flora.
Gram +

Gram - (including Pseudomonas aeruginosa)

40) 
Name 2 ddx for ulcerative stomatitis in reptile
Aeromonas hydrophila *, Pseudomonas aeruginosa (also see pneumonia & septicemia)

41) 
Federal regulations have prohibited the interstate sale of baby turtles d/t which pathogen?
Salmonella (particulary the red-eared slider = Pseudemys scripta elegans)

42) 
Transmission of Salmonella/Arizona?
Horizontal (urine & feces; Salmonella can penetrate turtle eggs); transovarian tx of Salmonella has been reported in snakes

43) 
Etiologic agent of SCUD, which stands for __.

Antibiotic of choice?
Citrobacter; septicemic cutaneous ulcerative dz (Serratia may help its invasion); Chloramphenicol

44) 
____ is a unique bacteria causing SC nodules & forms filamentous structures w/ transverse segmentation ( coccoid cells ( motile spores.
Dermatophilus congolensis

45) 
Cultured reptilian mycobacterial organisms have all been w/n Runyon groups __ & __.  Most common isolate?
I and IV.
Mycobacterium marinum (in chronicity there’s typical granulomatous inflamm. w/ tubercle development)

46) 
Most commonly reported genera of the class Phycomycetes in reptiles?

Lesions?
Mucor, Rhizopus, Basidiobolus (branching, rarely septate fungi w/ broad hyphae);

see ulcerative necrotic skin & shell lesions

47) 
____ may serve as reservoir for Beauveria infect.
Insects

48) 
T/F
Penicillium is commonly isolated as a surface & environmental contaminant.
True

49) 
This protozoan represents the most significant ameba to cause disease in captive reptiles.

Lesions?
Entamoeba invadens

(Rx of choice = metronidazole); 

hemorrhagic necrotizing gastroenteritis

50) 
_____ is assoc w/ severe hypertrophic gastritis in snakes.  Postprandial regurgitation is common.
Cryptosporidium

51) 
__ are intracellular sporozoan hemoparasites found in both RBC & WBC.
Hemogregarines (often distorts appearance of RBC & WBC)

52) 
Cestodes are known to infect all major groups of reptiles except ____.
Crocodilians

53) 
The genus __ is the most signific. member of order Proteocephalidea known to infect reptile
Ophiotaenia (is most frequently reported tapeworm to infect N. American snakes)

54) 
Most signific. helminth parasites of snakes?
Ophidascaris (IH = amphibians)

55) 
Most signific. strongyle found in reptiles is ____. 
Snake hookworm = Kalicephalus

56) 
Most impt lungworm of snakes & lizards is ____.
Belongs to genus Rhabdias

57) 
Snake mite?  It can transmit what pathogen?
Ophionyssus natricis; Aeromonas hydrophila

58) 
What comprises the nutritional bone diseases?
Rickets, secondary (nutritional) hyperparathyroidism, nutritional osteodystrophy

59) 
Vitamin __ acts as antioxidant along w/ glutathione peroxidase.
Vitamin E (to protect cell against damage by lipid peroxides & other free radicals)

60) 
Uric acid accumulations in visceral gout can occur anywhere but most prominently in __.
Pericardial sac

61) 
All major groups of neoplasms have been reported in reptiles except primary neoplams in ___.
CNS

Ch 16

Fish

Questions
Answers
KED

All members of this fish type are female & genetically identical.  Genus and species?
Amazon molly

Poecilia formosa

Platyfish-swordtail hybrids are animal models for what disease?  Give genus & sp of both.
Malignant melanoma;  Platyfish (Xiphophorus maculatus), swordtail (X. helleri)

Low levels of the toxin, toxaphene, will cause some fish to have a requirement for vit __.
Vitamin C

3 basic systems used to maintain fish?
1-static, 2-continuous filter, 3-flowing

Addition of __ to aeration system helps to remove high molecular wgt cmpds from water.
Ozone

T/F
Well & spring water are preferable to surface water.

T/F
All fish R poikilothermic.
True (usually free of parasites & microbes...).

True (they must be capable of adapting to water temp changes)

Water hardness is measured by mg/L of __.
Calcium carbonate

A mammal’s keratin layer is analogous to a fish’s __, which is composed of __.
Cuticle, mucopolysaccharides, mucous, Igs, sloughed cells, & free fatty acids

What are Malphigian cells?  What are Club cells & their function?
Seen at all levels of fish epidermis; alarm substance cells = produces a substance that’s released when skin is damaged & causes a “flight” response in nearby fish of same spp.

Scales R calcified plates covered w/ epidermis.  Where do they originate?

Substances responsib 4 various colors of fish?
Dermis;

endogenous melanin or guanine or exogenous carotenoids

According to the Root effect, oxygenation is 4 times faster than deoxygenation at high/low pH in gills.  The reverse is true at high/low pH.

The Root effect only occurs in __ fishes.
High pH in gills

low pH (deoxygenation is 400 times as fast as oxygenation at the lower pH); teleost fishes

Explain the countercurrent principle which is highly developed in the fish gill.
Blood flow around each gill lamella is counter to water flow...this allow the least oxygenated blood to exchange w/ most poor oxygen water

Fish have a 1/2/3/4 chambered heart.
2 chambered= 1 atrium & 1 ventricle

Most oxygen-demanding tissue in the fish?
Retina

Major site of hematopoiesis in fish?
Kidney (in addition to excretion)

Most fish muscle is comprised of white/red fiber
White muscle fibers

Distinctive of the fish reticuloendothelial sys?

Do fish have lymph nodes?
Presence of melanomacrophages (pigmented macrophages in spleen, liver & kidney); NO

The only class of Ig produced by fish is Ig __.
IgM

Function of the swim bladder?
Adjusts specific gravity to reduce amount of energy required to stay at a constant depth.

T/F
Fish have parathyroid glands.
False (nor any other hypercalcemic organ)

Urophysis, near end of spinal cord, produces __.
Urotensins (involved in osmoregulation)

Melatonin production by __ gland is suppressed in absence/presence of light.
Pineal gland

presence

Mechanical stimuli are detected by the ____ system, which is composed of the __ & __.

Which cranial nerve innervates the inner ear?
Acousticolateralis; ear (3 semicircular canals & 3 otolith organs) & lateral line sys (lateral line canal organs & superficial neuromasts= small & large pit organs).  Eigth

Salmonids, ictalurids & others require exogenous Vit C, while __ are able to synthesize it.
Carp

Genus & sp of the guppy?   Zebrafish?
G=Poecilia reticulata, Z=Brachydanio rerio

Genus & sp of bicolor damselfish?

Animal model?
Pomacentrus partitus; they develop multiple schwannomas & are models for multiple schw.

neurofibromatosis/von Recklinghausen’s dz

Etiologic agent of Lymphocystis Dz in fish?
Iridovirus (see white-yellow cauliflower growths on skin; lymphocytic infiltrate)

Syncytial cells in acinar cells of pancreas is considered pathognomonic for this disease.
Herpesvirus dz of Salmonids d/t Herpesvirus salmonis

Channel catfish virus is actually a ___ virus.
Herpesvirus; d/t H. ictaluris

Fish pox is caused by ___.
Herpesvirus cyprini, AKA=Epithelioma papillosum

Infectious Hematopoietic Necrosis is caused by __.
Rhabdovirus(see exophthalmos, hemorrh. at skull base & massive necrosis of lymph tz)

Loss of coordination & equilibrium, exopthalmos, ascites & hemorrhage of swim bladder in carp would cause one to suspect ____.
Spring viremia of Carp & swim bladder infection virus; caused by Rhabdovirus carpio

Cause of Infectious pancreatic necrosis? 

This lesion is highly suggestive of the dz.
Birnavirus (primarily rainbow & brook trout)

gelatinous stuff in stomach & ant. intestine

Bacterial hemorrhagic septicemia is due to __.

Ddx?
Aeromonas hydrophila.  Pseudomonas fluorescens, Edwardsiella tarda

“Hole in the head disease” is caused by __.
Edwardsiella ictaluri

Etiologic agent of Enteric red-mouth?
Yersinia ruckeri

Flexibacter columnaris causes ___.
Columnaris dz or Saddlepatch dz

Ddx causes of bacterial gill disease?
Flexibacter columnaris, Cytophagia psychrophilia (cold water dz), Flavobacterium spp.

Bacterial kidney disease is caused by ___.
Renibacterium salmoninarum

Cause of tuberculosis in fish?
Mycobacterium marinum, M. chelonei & M. fortuitum are most common; zoonotic

Most common sites for Nocardia sp.?

Ddx?
Mouth & jaw (weakly acid-fast positive)

Flavobacterium sp.

Cotton-like growth on skin, fins, & gills of fish?
Think Saprolegniasis

Branchiomycosis or __ is caused by __.
Gill rot; Branchiomyces sanguinis, B.demigrans

Etiologic agent of Ichthyosporidiosis?
Ichthyophonus hoferi (black spots, scoliosis)

“Ich” or White spot dz is due to __.


Ichthyophthirius multifilis

Largest protozoan parasite of fish

Cause of furunculosis in fish?
Aeromonas salmonicida

Proliferative gill dz/Hamburger gill dz is d/t __.
Henneguya (protozoa)

Fish that b/c deformed about the head & spine w/ erratic swimming/whirling probably have__.
Whirling dz due to Myxobolus cerebralis

(or Myxosoma cerebralis); ddx=Vit C defic

Fish coccidians are primarily of the genus__.
Eimeria

Genus of the anchor worm?

Fish louse?
Lernea (copepod).

Argulus

Fish cataracts R often d/t this parasite.

Infective form?
Diplostomum spathaceum (eye fluke);
metacercaria (ant. chamber, vitreous body, lens)

“Black spot disease” in fish is caused by __.
Uvulifer ambloplitis

This parasite is a public health concern when man eats raw fish.
Anisakis

This neoplasm is assoc w/ ingestion of aflatoxins in rainbow trout.  Fry R very suscept
Hepatoma & hepatocellular carcinoma (see liver necrosis w/ bile duct proliferation)


Ch 17
Facility design

Questions
Answers
KED

1) 
The most efficient animal facility in terms of construction & cost is a single/double story, centralized facility w/ direct access to ground level transportation.
Single

2) 
Difference b/t centralized and decentralized facilities?
Centralized = place animals near specialized support facilities, greater flexibility, better able to provide specialized housing

Decentralized = place animals near research lab (but has higher construction & maint. costs & moving animals thru public areas is necessary)

3) 
What are the 4 basic traffic flow patterns used in many animal facilities?
A- “To & fro”; B-unidirectional; C-clean-dirty w/ 2 corridors;  D-clean-dirty w/ 3 corridors

4) 
The cubicle concept is also known as ______.
“Illinois cubicle, Horsfall cubicles, animal modules, and animal cubicles”

5) 
Standard air flow w/i a room w/ cubicles is _____.

Alternative air flow pattern?
From ceiling of aisle, under cubicle doors, & out ceiling of each cubicle (x-contamination control may be lost when doors are opened).

Air supplied from both aisle & cubicle ceiling & is exhausted at floor level in back of aisle

6) 
What does “MADC” stand for?  In these rooms, air is exchanged at a rate of ___/hr.
Mass air displacement “clean” rooms;

at the rate of b/t 200 & 600 times every hr

7) 
What does HEPA stand for?  It is defined as capable of filtering out __% of all particles greater than ___ in diameter.
High efficiency particulate air.

99.90%,  > 0.3 (m

8) 
Name 3 commonly used classes of MADCs.
Class 100, class 1000, class 10,000

9) 
An animal facility can functionally be divided into which 2 areas? Name some components for each of these areas.
Support areas (administrative, labs, technical personnel, cage service & sanitation, housekeeping (storage), feed, procedure rm, receiving & shipping, necropsy, incineration, Sx, X-ray; & animal housing areas (conventional, quarantine, barrier, biohazard containment, chemical & radioisotope containment, NHPs/canine/large animal housing, env. control rms)

10) 
Ideally, the cage servicing center is divided into which 3 areas?
“Dirty” side, “clean” side, and cage prep area

(clean & dirty R separated by washers)

11) 
Animal room air pressure should be maintained positive/negative to the corridor.
Negative

12) 
Air supplied to animal rooms should be 100% fresh recycled/nonrecycled air.
Nonrecycled air (to prevent cross-contamin. by infectious agents & to dispose of chemicals

13) 
“Guide” recommends __to __ air changes/hr.
10 to 15

14) 
In general, support areas (ie necropsy, cage sanitation) should be positive/negative to corridor, whereas, surgery should be ____.
Negative

positive to the corridor

15) 
Relative humidity should be maintained b/t __.
30-70%

16) 
Recommended intensity of lighting for animal rooms is _______ (according to “Guide”)
325 lux (30 ft-candles) about 1.0 m (3.3 ft) above the floor

17) 
Ceiling heights should not be >__ ft.
9 ft (for energy conservation reasons)

18) 
Doors should open into rooms & a standard room door should not measure < __ wide and __ high. 
42 inches wide & 84 in high

19) 
Animal room floor drains should not be <__in diameter.  In heavy use areas (i.e. cage sanitation, dog kennels) rim flush drains at least __ in diameter are recommended.
4 in
6 in

20) 
Corridors should be at least __ ft wide, preferably __ ft wide.
7 ft;  8 ft (“Guide” = 6 to 8 ft)

21) 
Adequate sanitation of cages w/o use of disinfectants is done by exposure of cages to temp in excess of ___ (F (82.2(C) for a pd of time.
180(F

22) 
Name 2 basic types of cage washers used.
Batch type & conveyor/“tunnel” type

23) 
Most common type of fixed caging?
Pens/runs/kennels

24) 
Most common type of material used for constructing cage racks is ____.
Type 304 stainless steel (aluminum & galvanized steel are also used)

25) 
Name 3 types of plastic shoe box cages.
Polycarbonate, polypropylene, & polystyrene

26) 
Most effective method of controlling microbial environment of animals?
Use of germfree, portable isolators

27) 
Which 3 veterinary specialties are commonly represented on an animal facility staff?
LAM, veterinary pathology, veterinary Sx

28) 
AALAS conducts a nationwide testing & certification program at which 3 levels?
Assistant lab animal technician (ALAT),

Lab animal technician (LAT), 

Lab animal technologist (LATg)

29) 
Name & define the 2 basic types of lab animal diets.  Which is most common? 
Closed formula (most common) = guarantees a certain level of basic nutritional ingredients (level of nutrition is constant while ingredients vary)

Open formula = contains a prescribed quantity of each ingredient (ingredients R constant but level of nutrition varies)

30) 
What are “Certified” lab animal diets?
These diets R analyzed for various nutritional ingredients & potential contaminants after diet is prepared; results of analysis is supplied with the feed; cost significantly higher

31) 
Difference b/t semipurified & chemically defined diets?

Chemically defined is more expensive but both are too expensive for routine use.
Chemically defined diets use chemically pure compounds (a.a., sugars, essential fatty a., triglycerides, inorganic salts & vitamins); 

Semipurified = use substitutes to chemically pure cmpds (i.e. casein as source of protein, sugar/starch for CHO, vegetable oil for fat, some cellulose form for fiber) 

32) 
Generally, lab animal diets R considered acceptable up to __ days after milling.
90 days  (“Guide” states up to 6 mos for diets w/ preservatives & 3 mos for diets w/ Vit C)

33) 
Two basic types of bedding?
Contact & noncontact

34) 
Name some aromatic soft woods that must be avoided since they release ___ capable of stimulating __ that may interfere w/ research.
Pine (white, yellow) & red cedar;

volatile hydrocarbons;

hepatic microsomal enzymes

35) 
In general, primary enclosures & accessories (i.e. tops) should be sanitized at least __. Solid bottom caging, bottles, & sipper tubes usually require sanitation at least ___.“Guide”
Once every 2 weeks

once a week

36) 
Animal waste removed by flushing should be done at least ___. “Guide”
Once a day

Questions
Chpt 18 (anesth/analg/euthan)
Answers
KED

Define the following terms: 

a.  anesthesia

b.  general anesthesia

c.  balanced anesthesia

d.  analgesia

e.  euthanasia
a. loss of feeling or sensation of pain in all or part of the body; reversible process induced by Rxs that depress CNS & PNS

b. loss of consciousness in addition to loss of sensation

c. produced by a combination of 2 or more Rxs or agents, each contributing its own pharmacologic effects

d. loss of sensitivity to pain

e. act of inducing humane death in animal w/o pain & distress; results in rapid unconsciousness followed by cardiac/respiratory arrest & ultimate loss of brain function

What is the difference between tranquilization and sedation?
T = state of calmness where subject is relaxed, awake, & unconcerned w/ surroundings; tranq. act by suppression of hypothalamus & reticular activating sys. (can be aroused also)

S = subject is awake but calm & can be aroused; act by mild depression of cerebral cortex

Ways to induce hypothermic preanesthesia in amphibians, fishes, & reptiles?
Immersion in icy water for 10-15 min OR place in refrigerator (should place animal in a plastic sleeve/glove prior to immersion)

T/F
In general, barbiturates & other long-acting parenteral agents should be avoided in reptiles
True (i.e. pentobarbital produces anesth for 2-4 hr after 1½ induction time; exception = turtle)

Name 2 areas for anesth. injection in frogs.
Dorsal lymph sac & ventral abdominal vein

What does MS-222 stand for?  Type of Rx?
Tricaine methanesulfonate.  Anesthetic

Urethane anesthesia has been known to induce what type of lung lesions?
Pulmonary adenomas

When is a snake anesthetized?
When there’s lack of resistance to their tongue being withdrawn with forceps

Signs of anesthesia in turtles?
Loss of neck w/drawal & leg movements

T/F  Nonpoisonous snakes require more anesthetic agent than poisonous species.
False (reverse is true)

Sites for iv and im administration of anesthetics in birds?
IV = jugular or alar vein

IM = pectoral muscles

Since pentobarbital is not a safe anesth. in budgerigars, what can be used?
Equithesin (im), ketamine (alone/in combo w/ Ace, Xyl), and halothane & ether

Why is ketamine a problem in birds w/ dehydration or renal dz?
Because ketamine is excreted unchanged by the kidneys

Advantage of using (-Chloralose in dogs/cats in physiological studies?
Reflexes such as the baroreceptors & chemoreceptors are maintained

Which routes for administering pentobarbital in dogs/cats are not recommended?
Intracardiac, intramuscular, or intrapleural

Name reasons for use of pre-anesthetics.
Tranquilization, reduce amt of anesthetic needed, smoother induction & recovery, reduce salivary & bronchial secretions

These anticholinergics reduce bronchial & salivary secretions & inhibit vagal tone.
Atropine (also GI motility) & Glycopyrrolate (Robinul)

This phenothiazine tranquilizer has sedative effects & is often used in combo w/ other Rxs.
Acepromazine (others = chlorpromazine, promazine)

Name 2 benzodiazepine sedatives.  Antagonist?
Diazepam and midazolam; Flumazenil

Recite the most to least potent opioids.

Name some narcotic/opioid antagonists.
Sufentanil (200-250x)->fentanyl (100x)-> oxymorphone (10x)->Morphine->meperidine (1/10x)->codeine (1/12x);

Naloxone, nalorphine, levallorphan (lorfan), n-allyl-normorphine.

What is the undesirable side effect when using anesth. adjuvants such as d-tubocurarine, gallamine, and succinylcholine?  
Muscular fasciculation (act at myoneural jxn)

(atropine & neostigmine counteract both d-tubocurarine & gallamine)

___ in cats acts similarly to ___ in dogs in that they both induce vomiting.
Xylazine (cats) & morphine (dogs)

Morphine is a potent analgesic but its main disadvantage is ___.  Which breed of dog is more resistant to morphine?
Respiratory depression

Beagle (require twice the usual dose)

Which inhalant anesthetic increases suscept. of heart to arrhythmic effects of adrenergic Rxs (i.e. epinephrine, dopamine)
Halothane

(but chlorpromazine, Ace, and propranolol protect against arrhythmia)

Hypnosis can be used in which 2 lab animals?
Guinea pigs & rabbits (as a preanesthetic)

Hepatic necrosis is assoc w/ repeated use of __ & nephrotoxicity has been assoc w/ use of __.
Halothane

Methoxyflurane

Use of morphine in __ results in analgesia w/o narcosis & respiratory depression (unique!)
Hamsters (but droperidol & fentanyl R not recomm. b/c of CNS signs in hamsters)

Mice R sensitive to emboli of air & __ ml of air may kill the mouse.
0.1 ml

Male/female mice R less susceptible to barbiturates than opp sex.
Male (but male Swiss-Webster mice sleep longer than females given same amt of pentob.

Chloroform poisoning results in lesions in __.
Kidney

T/F  There’s absence of preanesth. or postanest. excitement w/ pentobarbital in nhp in contrast to dogs.
True (one advantage to its use in monkeys)

Why might morphine be ineffective in chimps?
B/c large doses R needed to produce desired effects

T/F  Corneal & palpebral reflexes & size of pupil R not reliable indicators in rabbits b/c they may persist after surgical anesthesia.
True

Respiratory arrest d/t barbiturate overdose is more difficult to reverse in __ than in dog/cats
rabbits (b/c of their unusual sensitivity to resp. depression by barbiturates; also see high mortality from pentobarbital)

Approx, __ of all rabbits have high levels of __ & thus require larger doses of atropine.
1/3

atropinase

What is neuroleptanalgesia?
Hypnosis & analgesia produced by a combination of a neuroleptic Rx & analgesic Rx

Rabbits, like G. pigs, are more susceptible to the hepatoxic effects of halothane/methoxy following chronic exposure, than rats & mice.
Halothane

Rats appear particularly suscept. to chloral hydrate, ip, which is assoc with __ & __.
Peritonitis & subsequent adynamic ileus

Agents used to dilate veins for phlebotomies?

Convenient IV routes in rats?
Xylene (must wipe off), wintergreen oil, acetone, immersion of vein (tail) in warm H20.

Tail, saphenous, recurrent tarsal & metatarsal vein

A dose-related diabetes insipidus-like syndrome d/t the inorganic fluoride occurs following administration of halothane/methoxy./ether to F344 rats.
Methoxyflurane

Commercial preps of pentobarbital containing propylene glycol should be avoided in goats & sheep since it may cause __ & __.
Hemolysis & hematuria

Which barbiturates R assoc w/ sloughing when injected outside the vein?
Thiamylal & thiopental (short-acting)

Why is atropine use advocated in ruminants?
b/c excessive salivation (tube in rumen will help avoid bloat)

How may bloat, resp embarrassment, & regurgitation be minimized in all ruminants?
By a 24-hr fast & aspiration of the liquid contents of forestomachs after intubation (this fluid may be kept at 38(C & returned at end Sx)

Sites for IV administration in pigs?
Lateral aural or cranial superficial epigastric v

Which swine breeds R suscept to MH?

Treatment Rxs?   Prevention Rxs?

What can initiate malignant hyperthermia?
Yorkshire, Pietrain, Landrace, Poland China

Dantrolene (Tx & prevent.), droperidol, azaperone (prevention);

stress, halothane, & succinylcholine chloride

For Euthanasia--> 1993 Euthanasia Report


__ can be killed by injection of procaine into the pleuroperitoneal cavity.
Snakes

Ethyl carbamate or __ is carcinogenic.
Urethane (causes pulmonary ademonas)

Instrument used for cervical dislocation?
Burdizzo emasculator

__ by IV route is most recommended means of producing euthanasia in cats & dogs.
Pentobarbital (3 times anesthetic dose)

High conc. (__ & __%) of CO2 are required.
At least 40 and preferably 70%

Cervical dislocation can be done on rabbits weighing <__ and on mice & rats <____.
(1993 E-Report):  Rabbits< 1kg

mice, rats (& small birds) < 200 g

Are air embolisms acceptable in anesthetized patients?
Not as the sole mechanism (1993 E-Report)

W/ electrocution or electrical stunning, the current should pass thru the heart/brain.
Brain (passing thru the heart rather than brain is considered inhumane)
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1) 
Different ways to identify animals?
Cage cards (4 groups), ear punch, ear tag, tatoo, dye, collar with tag, toe clip

2) 
T/F  Cardiac puncture should only be performed on anesthetized animals.
True

3) 
Which recommended way (s) should a tube be directed when bleeding mice & rats?
Mice= lateral canthus rather than medial (to eye trauma),

Rat=caudal & medial direction through the dorsal conjunctiva (same 4 rabbit)

4) 
Which lab animals have orbital plexi ?
Ferret, rat, opposum, g.pig (“frog”)

5) 
A __ gauge or smaller needle is used for venipuncture in mice, and __ g or smaller for rats.
27 gauge

19 gauge

6) 
Other sites for phlebotomy in rodents?
Tail vein, jugular v., dorsal metatarsal v.(rat), cutting a toenail & cardiac puncture (G. pigs)

7) 
Agents used for vasodilation for phlebotomy?
Xylene (contraindicated if cell cts are required

wintergreen oil, Ben-Gay, droperidol-fentanyl

8) 
Sites for blood collection in ferret/mink?

Dog/cat?
Toenail, caudal artery of tail, cardiac puncture

jugular venipuncture;

Cephalic, recurrent metatarsal, jugular, & femoral veins

9) 
Most common site for blood collection in nhp
femoral vein

10) 
Common sites for blood collection & IV injections in avian species?  Largest jugular v?
Brachial veins of wing, jugular v. & heart;

the right jugular v. is usually largest in birds

11) 
Most common method for protecting the vascular cannula?
By creating a subcutaneous tunnel from site of vessel cannulation to dorsum of neck

12) 
The IP injection should be in the lower left/right quadrant of abdomen.
Left (because vital organs are absent from this area)

13) 
Preferred site for SC injection in most lab animals is ___. Most common IM site?
Back or neck region; thigh muscles (use quadriceps 4 large volumes v. posterior thigh mm

14) 
Common complications assoc w/ gastric intubation?
Damage to esophagus & administration of substances into trachea

15) 
Substance used to loosen mandibular & maxillary teeth for tooth extraction?

Alternatives to tooth extraction?
20% KOH (made into a gel w/ carbapol 934);

Pulpotomy (partial removal of pulpal tz) & Pulpectomy (total removal of pulpal tz)

16) 
2 substances used to contract the gallbladder?
Cholecystokinin & pancreozymic enzymes, IV

17) 
What has the Klatskin needle been used for?
Closed (percutaneous) liver biopsy

18) 
This lab animal has friable small bowel that requires interrupted 6/0 silk sutures, 1 mm apart for intestinal anastomosis.
Guinea pig  (rabbits have friable ureters)

19) 
4 methods to remove urine from bladder?
Spontaneous micturition, cystocentesis, manual compression, catheterization

20) 
When is diagnostic urethral and/or ureteral catheterization indicated?
Evaluating urethral strictures/obstructions, study renal fxn, urinalysis or bacterial culture, instilling contrast media for Xray, Sx correct.

21) 
Complications assoc w/ catheterization in all sp.

Ways to reduce incidence of infection?
hematuria & infection (thus, use aseptic tech.

Abs, catheters w/ antibacterial agents, & irrigate bladder w/ antibacterial slns)

22) 
3 methods to catheterize ureters?
1-use double lumen catheter, 2- transplant ureter into intestine, 3-attach ureters to a large Heidenhain’s pouch formed from the body & fundus of the stomach

23) 
2 methods for tracheobronchial washings?
1-Sterilly place a 3 French (40.6cm long) feeding tube into trachea (to level of carina), infuse saline, rotate patient & aspirate fluid

2-transtracheal aspiration technique-pass needle b/t tracheal rings & into lumen.

24) 
Development of model 4 studying tracheal secretions using a tracheal pouch was 1st in __
first described in the dog

25) 
The most used method for ventriculocordectomy is to use a human uterine bx punch, but the most accepted technique 4 long-term devocalization of dogs is _______.
Method using a burring instrument (an electrocautery knife can be used to severe the vocal cord)

26) 
_____ is used to recover cells, surfactant & inhaled particulates from the lungs of animals.
Bronchopulmonary lavage (used as a therapeutic procedure in man)

27) 
The basic technique for laparoscopy involves a __ cannula attached to an insufflator & the abdomen inflated with either 5% __ or __.

Position the animal is placed in for this?
Veress

carbon dioxide or nitrogen

Trendelenburg position

28) 
Means of obtaining semen from animals?
Rectal probe ejaculation (RPE) & electrical stimulation of the penis, artificial vagina

29) 
Presence of __ cells on vaginal smear is indicative of ovulation in nhp & most other species.
Cornified epithelial cells (can induce ovulation by injection of PMSG)

30) 
To ensure fertilization of most ova, the # of viable sperm inseminated should be ___.
106

31) 
Methods for pregnancy diagnosis?

Method of choice for nhp?
External observation, digital palpation, Rads, chemical tests, bimanual rectal palpation;

nhp pregnancy test (hemagglutination inhibition test) + uterine palpation

32) 
Successful cryoprotectants used for long-term storage of embryos?
Glycerol, dimethyl sulfoxide (DMSO), ethylene glycol, and erythritol

33) 
A sphygmomanometer measures ___.
Blood pressure

34) 
__ is a technique in which blood vessels are visualized by roentgen contrast medium & microradiographic techniques.
Microangiography

35) 
The ____ technique of hypophysectomy in rodents is most popular & involves anesthesia.

Route for the dog?
Transauricular  (as rat ages, the hypophysis b/c displaced toward the nose)

Transsphenoidal (thru oral cavity)

36) 
__ glands maintain proper Ca & P metabolism.

Nerve to avoid during thyroidectomy?
Parathyroid

Recurrent laryngeal nerve

37) 
When hypodermic needles or small K wires R placed thru a tubular splint & bone above & below the fracture = called a _____.
Modified Kirschner fixation 

(External fixation = tubular traction splint)

38) 
__ is operation of choice for Raynaud’s dz., arteriosclerosis, thromboangiitis obliterans, & Hirschsprung’s dz (megacolon).
Lumbar sympathectomy (or ganglionectomy)

Note: renal sympathectomy is theoretically for chronic glomerulonephritis

39) 
___ involves use of instrument to immobilize animal’s head & is calibrated to id coordinates in brain 4 placement of electrodes.
Stereotaxic brain electrode implantation

40) 
Intersection of sagittal & coronal sutures?

Intersection of sagittal & lambdoidal sutures?
Bregma (middle of an interaural line)

Lambda

41) 
Define autograft, allograft, & xenograft.
Auto=graft of tissue from one site to another on same individual; Allo= graft b/t genetically dissimilar animals of same species; Xeno= graft b/t animals of different species

42) 
The Lasat mouse lacks which 2 organs?
Asplenic & athymic

43) 
One of major means of combating the  host v graft reaction?
Immunosuppresion (ionizing rad., antiinflamm agents, & radiomimetic drugs
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Name 6 factors that must be present for work-associated illness to occur.
(1)-infectious agent, (2)-experimental animal,

(3)-susceptible host/worker, (4)-agent must be able to escape from exp animal, (5)-agent must be tx to worker, (6)-agent must enter/invade worker

Examples of natural modes of escape by an infectious agent?  Artificial modes of escape?
Natural: excretion of agent in urine, saliva, feces, skin;

Artificial: biopsy, phlebotomy, necropsy, surgical instrument contamination

The most common mode of transmission?
Formation of aerosols (small particles of solids/liquids suspended in air)

Aerosolized particles __ in size are most likely to be retained in deep pulmonary spaces.  Larger particles __ in size often settle out of the air onto surfaces near source of generation
< 5 (m

> 5 (m

Four primary routes of exposure thru which an infectious agent can cause dz?
1-inhalation, 2-ingestion, 3-contact w/ mucous membrane, 4-direct parenteral inoculation

T/F  Species-specific agents pose no recognized health hazard to personnel working with infected animals. 
True (the species-specific agents would meet criteria for BSL 1)

Agents that represent a high risk occupational exposure (BSL 3) R characterized by having a high/low infectious dose (ID50 <100 organisms), a high rate of susceptibility in general population & transmission via ___.  Examples?
Low;

aerosols;

M. tuberculosis, Coxiella burnetii, and LCM

The hazard warning sign should identify ___.
1-infectious agent, 2-Name & # of responsible supervisor, 3-special requirements to enter rm

Most dangerous tool used in laboratories?
Hypodermic needle & syringe

The only safe way to aspirate fluids when using pipettes?
Use mechanical pipetting devices

__ & __ are the primary containment barriers for minimizing personnel exposures to infectious aerosols.
Class I and Class II biological safety cabinets

Class I/Class II cabinet offers the advantage of protecting materials contained w/n it via HEPA-filtered recirculated mass airflow.
Class II cabinet

“HEPA” stands for ______.
High efficiency particulate air
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Reasons for variations & changes in genetic characteristics among sublines of same strain?
Genetic drift, mutation, residual heterozygosity, & human error (poor mgmt, genetic contamination, poor record keeping)

Sources of genetic impurity of inbred strains?
Incomplete inbreeding, mutations, inadvertent outcrossing, mislabeling, epistatic & heterozygote selection during course of breeding

AKR mice are prone to which malignancy?
Leukemia

Brother & sister sibling matings should be performed in the pedigree foundation & pedigree expansion colony, whereas, inbred/random harem breedings can be done in the production colony.
Random harem

Offspring of the foundation/expansion/production colony should not be used as breeders.
Production colony

Breeders of the production colony should be replaced w/ offspring of the pedigree foundation/expansion colony every 3-4 generations to avoid subline divergence.
Pedigree expansion

T/F
Hybrid (F1) animals should never be used as breeding stock.
True

Common marker used as the 1st line of detecting genetic contamination?
Coat color (best not to house different strains w/ similar coat colors together)

Name 6 of the 12 electrophoretically defined protein polymorphisms.
Albumin, prealbumin, transferrin, carbonic anhydrase II, phosphohexose isomerase, isocitrate dehydrogenase, 6-phosphogluconate dehydrogenase, NADH diaphorase, NADPH diaphorase, group specific protein, properdin factor B, and C3 complement component

Genetic monitoring:

Define immunogenetic markers.
IM = the histocompatibility (H) genes that determine cell membrane alloantigens ie RBC ags, lymphoid tz ags, histocompatibility ags.

Name 5 ways to monitor immunogenetic markers?  Most commonly used method?
1-skin grafting (most common), 2-mixed lymphocyte reaction (MLR), 3-lymphoid tissue transplantation, 4-tumor transplantation, 5-serology

_______ is the in vitro counterpart of the recognition & proliferation phases in the skin graft rejection.

Explain how it works.
Mixed lymphocyte reaction (MLR)= when lymphocytes from genetically different animals R mixed & cultured together in a cell culture for a pd of time, they begin to enlarge, synthesize DNA, RNA, & proteins & divide more

Response in MLR is assayed by incorporation of radioactive labeled _____ into responding cells.
Thymidine (amt of thymidine incorporated by the cell mixture indicates degree of similarity or difference)

Name the 2 serological tests recommended for detecting substrain differences in MHC of mice & rats?
Hemagglutination assay (RBC) & Complement-dependent antibody-mediated lympholysis

What do biochemical markers target in mice?
A set of gene products (proteins or isoenzymes) that are not determined by H-2 or non-H-2 loci.

How are biochemical markers assayed?
Various forms of electrophoresis & electrofocusing

Other genetic monitoring methods:
1) Most commonly used osteomorphic method in detecting substrain differences?

2) In monitoring chromosomal bands, which bands are used as chromosome markers?
1) Mandibular analysis (shape of mandible is highly inheritable)

2) C (centromeric heterochromatin) & Q (secondary constriction)

In mice, satellite DNA is localized at the centromeric region of the mouse chromosomes, except at the ___ chromosome.
Y

Staining of the constitutive heterochromatin centric region of chromosomes is termed ___.
C banding
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1) 
Define Zoonoses.
(Zoon = animal, noses = diseases), zoonoses = dz transmitted directly to humans by animals

2) 
Name 4 zoonotic poxviruses.  Which one is more closely related to smallpox than vaccinia or cowpox?
NHP = Monkeypox, Benign epidermal monkey-

pox (BEMP), Yaba virus & Orf

monkeypox

3) 
How can you differentiate between BEMP & Yaba, histologically?

A.  Which one is distinct from vaccinia-variola subgroup?  B.  ___ maybe identical to Tanapox.
BEMP = localized to epidermis & adnexae

Yaba = involves subcutaneum;

a. Yaba

b.  BEMP

4) 
___ fever is an acute mosquito-borne hemorrhagic fever caused by an RNA flavivirus.
Yellow fever (ddx = Dengue)

5) 
What are the 2 forms of Yellow fever and their associated arthropod vectors?
Urban YF= tx by Aedes aegypti (mosquito)

Jungle or Sylvan = tx Haemagogus spp. NWP,

A. africanus OWP

6) 
YF’s “Councilman’s bodies” are INIB/ICIB.
Intracytoplasmic inclusion bodies

7) 
For control of Y Fever, imported NHP must be accompanied by certification stating _____.
1-originate from YF-free area, 2-was maintained in double-screened, mosquito-proof enclosure, 3-have been immunized against YF

8) 
Korean hemorrhagic fever, AKA __, is caused by a __ virus & its principal rodent host is __.
Hemorrhagic fever w/ renal syndrome, Hantaan virus, Apodemus spp.

9) 
Of the many latent viruses in the mouse, only ___ naturally infects humans.
Lymphocytic choriomeningitis virus (LCMV)

10) 
Only __ & __ are known to transmit LCMV.

Modes of transmission of LCMV?
Mice and hamsters

feces, urine, aerosols, arthropods (experim.)

11) 
Reservoir of measles?   Pathognomonic lesion?

OWP/NWP appear more resistant to measles.
Humans,  Bluish-white “Koplik spots”

New world primates

12) 
Development of IgM/IgG anti-HAV confers life-long protection against reinfection.
IgG

13) 
Which NHP herpesvirus is the most serious health hazard to humans?
Natural host?

Most likely location of latent virus?

It is fatal in which primate species?

Fatal lesion in man?
Cercopithecine herpesvirus-1

macaques

trigeminal nerve (and spinal ganglia)

man, patas & colobus monkeys, bonnet macaque

fatal encephalomyelitis 

14) 
Vervet monkey dz, AKA ___, is due to a ___ virus and its reservoir is __.  Natural tx?
Marburg (African Hemorrh. Fever), filovirus,

unknown, also unknown

15) 
Zoonotic dz caused by a rhabdovirus?  The __ is quite susceptible & __ are quite resistant
Rabies (shed virus in saliva for 1-14 dys before c.s.);        Fox,     Opossum

16) 
Synonyms for Psittacosis?  Etiology?

The genus contains only 2 species __ & __.
Ornithosis, parrot fever, chlamydiosis

Chlamydia psittaci,   C. trachomatis & psittaci

17) 
Etiology of Q fever?  Principal mode of tx?

Disease manifestation in humans?

T/F Most cases of Q fever resolve in 2 wks.
Coxiella burnetti,  inhaling infective spores

acute febrile systemic illness or endocarditis

True

18) 
Rocky mountain spotted fever is d/t __ which is transmitted to man by ___(genus & spp.)
Rickettsia rickettsii, Ixodid ticks (Dermacentor andersoni & D. variabilis)

19) 
How can ticks be both biological vectors & reservoir hosts of RMSF?
Via transovarial infection of progeny ticks

20) 
Rickettsia akari causes ____.  Natural host?  Natural vector of the disease?
Rickettsialpox, domestic mice, rodent mite = Allodermanyssus(Liponyssoides) sanguineus

21) 
Etiology of murine/endemic typhus?  Transmitted to man by __
Rickettsia typhi (mooseri), rat fleas (Xenopsylla cheopis & Nasopsyllus fasciatus)

22) 
Most likely zoonotic agent when working w/ random-source or lab-bred dogs?  Before a kennel can be considered noninfected, at least 2/3/5 negative consecutive monthly tests of all dogs must be obtained.
Brucella canis (brucellosis)- hx includes abortions, infertility, testicular abnorm & poor semen quality

3

23) 
__ are the only major animal species that can shed leptospires throughout lifespan w/o c.s.
Rodents

24) 
Cattle are natural carriers of Leptospira __, swine carry L. __, dogs naturally carry __ & __, and rats and mice are hosts for L. ___.
L. hardjo,

L. pomona, L. canicola & icterohemorrhagiae,

ballum

25) 
__ are resistant to Leptospirosis & are ideally suited for Leptospira antibody production.
Mature rabbits

(urine/kidney culture- most accurate dz)

26) 
Etiology of plague?

How does man usually get it?

What are buboes?
Yersinia pestis,  Contact w/ infected fleas or rodents (also aerosols & infected tissues.)

Large tender swollen lymph nodes

27) 
3 most common species of Mycobacterium?
M. bovis (cows), M. tuberculosis (man), M. avium (birds)

28) 
Extrapulmonary forms of tuberculosis?

Presumptive Dx tools? Definitive Dx tools?
Disseminated, hepatic, GI, meningitis, bone dz 

ID tb test, Rads, acid-fast stained sputum smear; definitive = culture & biopsy

29) 
Vaccination w/ BCG(_?_) is effective in preventing active tb. BCG is a strain of M. ___.
Bacille Calmette-Guerin

M. bovis

30) 
___ is leading cause of diarrhea in humans & a common cause of abortions in sheep.
Campylobacter fetus ss. jejuni

31) 
Which 2 Salmonella sp. R most common in lab animal colonies?
Salmonella enteritidis & S. typhimurium

32) 
In 1975, FDA ruled it illegal to sell turtle eggs or live turtles w/a carapace length <___.
< 4 in (10.2 cm) or 6 turtle eggs or combination of turtles & eggs d/t Salmonella

33) 
Most common Shigella spp in nhp?

Main reservoir of Shigellosis?

Clinical signs?
S. dysenteriae, S.flexneri (OW), & S.sonnei (NW)

humans

asymptomatic to blood & mucus in feces

34) 
To which 3 potentially zoonotic Yersinia spp. are lab animals susceptible?
Yersinia pseudotuberculosis, Y. pestis, &

Y. enterocolitica

35) 
Dermatophilosis is caused by ___.
Dermatophilus congolensis

36) 
Erysipelothrix rhusiopathiae causes __ in man.
Erysipeloid (source = swine)

37) 
Etiologic agent of Listeriosis?
Listeria monocytogenes

38) 
The principal streptococci producing dz in lab animals is Lancefield group A/B/C/D/G.

Human infections R predomin. caused by __.
C

Streptococcus pyogenes = Lancefield group A

39) 
Etiologic agent of tularemia?

Character of human dz?
Francisella tularensis

ulceroglandular or pleuropneumonia dz

40) 
T/F  In man, preexisting nasopharyngeal colonization by normal S. aureus confers resistance to colonization by virulent strains of S. aureus.
True

41) 
Dermatophytes have been grouped into which 3 genera?
Microsporum, Trichophyton, & Epidermophyton

42) 
Almost all rodent-associated ringworm infections in man have been caused by _____.
Trichophyton mentagrophytes

43) 
Location of the following fungal infections:

a.  tinea capitis 
b.  tinea pedis

c.  tinea corporis
d.  tinea unguim
a.  Scalp & hair

b.  Foot

c.  Body

d.  Nails

44) 
Predominant reservoir 4 zoonotic tx of Toxo?

How long R oocysts shed in feces?
Domestic cat

1-2 wks (public health risks at that time)

45) 
Toxoplasma oocyst shedding is less likely to occur if cat was infected by ___ rather than __.
Oocysts or tachyzoites 

from ingestion of Toxoplasma cysts

46) 
___ is the protozoal cause of amebiasis.

Cysts/trophozoites are the infectious form.
Entamoeba histolytica (amebic colitis)

Cysts

47) 
This large ciliated protozoan may cause ulcerative colitis. (Give genus & species)
Balantidium coli

48) 
T/F  Most cases of human cryptosporidiosis have occurred in immunodeficient persons.
True

49) 
T/F  All Giardia species are host specific.
False 

50) 
New drug of choice for pneumonia due to 

Pneumocystis carinii?
Pentamidine (aerosolized)

51) 
Name 6 zoonotic helminth parasites.
Hymenolepis nana, Strongyloides stercoralis/fulleborni, Oesophagostomum, Ascaris lumbricoides, Trichuris trichiuria, Toxocara canis/cati/leonina = (visceral larval migrans),

Ancylostoma caninum/braziliense/duodenale & Uncinaria & Necator = (cutaneous l. migrans)

52) 
Name 6 zoonotic ectoparasites.
Mites = Sarcoptes scabei, Notoedres cati, Ornithonyssus bacoti, Dermanyssus gallinae, Allodermanyssus sanguineus, Trixacarus caviae, Cheyletiella, Laelaps echidninus

Ticks = Rhipicephalus sanguineus (brown dog tick) Dermacentor variabilis/andersoni, Amblyomma americanum, Ixodes spp

Fleas = Ctenocephalides felis/canis, Xenopsylla cheopis & Nasopsyllus fasciatus & Leptosylla segnis = 3 rodent fleas

53) 
Vector for plague and typhus & it can serve as IH for Hymenolepis nana & H. diminuta?
Leptosylla segnis

54) 
Most common flea near human areas in U.S?
Ctenocephalides felis

55) 
T/F  Pasteurella multocida infections of man occurs frequently d/t animal bite (dogs, cats).
True

56) 
Rat bite fever can be caused by either ___ or ___.

Which one is milk-borne?

Another synonym for rat bite fever?
Streptobacillus moniliformis & Spirillum minus;

S. moniliformis (Haverhill fever)

Sodoku

57) 
___ is AKA benign inoculation lymphoreticulosis or nonbacterial regional lymphadenitis, which is caused by _______.
Cat scratch disease (CSD)

Bartonella henselae (& B. quintana)

58) 
4 criteria for diagnosis of CSD?

Name of the skin test for diagnosing CSD?
1-positive skin test rxn w/ specific CSD antigen, 2-Hx of cat contact, 3-characteristic histo on lymph node bx, 4-absence of other dz

Hager-Rose skin test

59) 
____ is the major component of mouse skin extracts that’s highly allergenic 2 some people

Another possible source of allergens in mice?
Albumin;

allergens in mouse urine w/n the major urinary protein (MUP) complex

60) 
Atopy predisposes a person to type 1/2/3/4 allergic reactions.
Type 1

61) 
Lab tests for dx allergic sensitivities?
CBC, measurement of Igs & IgE antibody specific to one allergen by the RAST (radio-allergosorbent test), nasal smears for eosinophilia, direct eosinophilia ct., skin testing

62) 
Agents used to treat allergic sensitivities?
Antihistamines, corticosteroids, bronchodilators, sympathomimetic agents, avoidance, allergen immunotherapy

63) 
 Define allergen immunotherapy.
Systemic administration of etiological agents in increasing dosages to produce hyposensitivity to animal proteins in the patient
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1) 
Name several physical factors that may effect biological responses of animals to experiments
Environment = cage design (overcrowding or isolation), temperature, RH, & room ventilation, light, noise.

Stress = transportation, overcrowding, social rank interaction among animals, isolation

2) 
Adaption mechanisms that lab animals use if ambient temp fall below thermoneutral temp?
Peripheral vascular constriction, piloerection, huddling, increase metabolic activity

3) 
What are the 3 types of curves observed in patterns of drug toxicity in relationship to temperature?
A.  The V- or U-shaped curve (w/ minimal toxicity around thermal neutrality & increasing toxicity at lower & higher temp)

B.  Linear (increasing toxicity w/ increasing temp

C.  Skewed (w/ constant toxicity values at or below thermoneutral zone & increasing toxicity at higher temperatures)

4) 
Drugs that stimulate heat production i.e. sympathomimetic drugs, often show a 

U-shaped/linear/skewed correlation.
Linear

5) 
Reproduction in rats decreases markedly at ___ C.
32(C (89.6(F)  High mortality & retarded testicular development w/ infertility when exposed to high temp for prolonged time

6) 
_____ has been directly related to temp & RH out of the thermoneutral zone.
Ringtail (reported in rats, mice, & S. African hamsters)

7) 
Light intensity or illumination is measured in __ as lumens/ft2 or in lux as ___.

Quality of light or the wavelength spectrum is expressed in ___ units.
Foot candles (fc),    Lumens/m2
angstrom units (Å)

8) 
T/F.  Recommended light levels for most facilities are 325 lux (30 fc) to 400 lux (37 fc) as measured 1 m from floor are sufficient for albino rats & rodents, respectively.
True (Guide)

9) 
For animals susceptible to phototoxic retinopathy, light at cage level should be b/t __&__
130 and 325 lux (Guide)

10) 
Cage position on shelves/racks is important b/c light intensity decreases with the square/cube distance from the light source.
Square

11) 
It is recommended that noise levels in animal facilities not exceed ___ decibels.
85 db  (exceeding 83 db in mice may reduce fertility)

12) 
Rats, like man, appear to experience mechanical auditory damage at __ db, pain at about __ db, & signs of inner ear damage after prolonged exposures to about ____ db.
160

140

100

13) 
Which inbred mouse strain is prone to audiogenic seizures?
DBA/2

14) 
This strain of rat accumulates significantly more cadmium in its tissues than hypertension-resistant strains.___________
Hypertension-sensitive Dahl rats

15) 
Define mutagen.
An agent which induce changes in DNA

16) 
Examples of teratogens (induce changes during embryonic development)?
Aflatoxins, lead, mercury, cadmium, organochlorine insecticides, some anesthetics

17) 
Examples of carcinogens?
Nitrosamines, nitrates (can be converted to nitrosamines in GI), aflatoxins, chloroform

18) 
Primary site of biotransformation?
Hepatic microsomal enzymes

19) 
Examples of inducers of hepatic microsomal enzymes?

An inhibitor?
Bedding containing aromatic hydrocarbons (cedar, pine, softwoods), cedrol & cedrene, chlorinated hydrocarbon insecticides

Ammonia

20) 
2 most common contaminants derived from intracage accumulation of animal wastes?
Ammonia & carbon dioxide

21) 
Acceptable ammonia level in microenvironment?
Less than 25 ppm

22) 
Largest portion of identifiable synthetic organic contaminants are the ____, found in all drinking water that has been disinfected w/ chlorine.
Trihalomethanes (derived from interaction of a halogen, usually chlorine or bromine, with methane groups.)

23) 
T/F
Nitrates & amines occur naturally in plant materials, particularly corn.
True

24) 
T/F
Diets formulated from crude natural products have greatest variation in nutrient quality & type & concentration of contamin.
True (as opposed to semipurified ingredients)

25) 
Procaine is toxic to __, & __ is toxic 2 gerbils.
Mice, rabbits, G. pigs;   dihydrostreptomycin

26) 
Name 5 viruses most likely to complicate research.
Sendai, MHV, LCMV, LDHV,  rodent parvoviruses

27) 
Name 2 T-cell mitogens.
Concanavalin A (Con A) & phytohemagglutinin (PHA)
- can be suppressed by Sendai

28) 
MHV induces interferon (IFN) production & activates NK cell activity.  There’s a(n) direct/inverse relationship b/t NK cell activity & resistance to MHV infection.
Inverse

29) 
T/F
LCMV depresses both humoral & cell-mediated immune responses, but stimulates IFN production & activates NK cell & macrophage activity.
True

30) 
The increase serum enzyme levels of LDHV infection are due to _______.
Impaired clearance of enzymes rather than increased production or cellular leakage

31) 
Parasitic cause of hyperplasia or papillomatosis of urinary bladder epithelium?
Trichosomoides crassicauda

32) 
Parasitic cause of esophageal tumors in rats?
Gongylonema neoplasticum
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1) 
What does FASEB stand for?
Federation of American Societies for Experimental Biology

2) 
First herpesvirus of primate origin found to be oncogenic in primates?
Herpesvirus saimiri (causes acute fatal malignant lymphoma in marmosets & owl m.)

3) 
The toxin, dicoumarin, is associated with which plant and what c. sign does it cause?
Moldy sweet clover ( causes coumarin to be converted to dicoumarin which inhibits formation of prothrombin ( failure of blood to clot

4) 
Total pancreatectomy in dogs results in ____.
Severe & fatal diabetes mellitus

5) 
Which plant is responsible for cyclopean malformations in sheep?  On which day of ewe pregnancy can it be fed to cause this defect? 
Veratrum californicum

14th day of pregnancy

6) 
Name 2 animal models for Gilbert’s syndrome (unconjugated hyperbilirubinemia).

Model for Crigler-Najjar syndrome?
Southdown sheep, indigo snake (Drymarchon corais), and squirrel monkey

Gunn rat

7) 
Name 2 animal models for Dubin-Johnson syndrome (conjugated hyperbilirubinemia).
Corriedale sheep, Eisai hyperbilirubinuria rat (EHBR) 

8) 
Criteria for a good animal model system?
Animal should:  1-accurately reproduce dz or lesion, 2-be available to multiple investig.,

3-be exportable, 4-be large enuf 4 multiple bx samples, 5-fit into available a.facilities, 

6-be easily handled, 7-survive long enough

Disease should:   1-if genetic, be in a polytocous species, 2-be available in multiple spp.

9) 
Difference b/t 1 and 2 glomerulonephritis?
1 = glomerular dz where kidney is only/predominant organ affected.

2 = glomeruli injured by variety of factors & in the course of systemic dz

10) 
Animal models of 1( glomerulonephritis?
Sheep (injected w/ glomerular basement memb. in CFA), Finnish Landrace sheep, nhp (galagos, cynomolgus, owl), dogs & cats 

11) 
Animal models of 2( glomerulonephritis?
Viral infections: pigs w/ hog cholera; mice w/ LCMV, LDHV, MuLV; mink w/ Aleutian dz; horses w/ equine infectious anemia

Autoimmune dz: New Zealand mice, esp. (NZB x NZW)F1 hybrids (SLE), dogs (SLE)

12) 
Animal models of diabetic glomerulosclerosis?
KK mouse, db/db mouse, chinese hamster

13) 
The ____ rat is a model for hereditary diabetes insipidus d/t defect in hypothalmus.

Injection of ____ corrects the excessive excretion of urine.
Brattleboro rat (rats drink about 10 x more water than normal rats)

vasopressin (antidiuretic hormone)

14) 
First model used to study atherosclerosis?

Major difference in lesions?
Rabbit- lesions in rabbits R composed mostly of foam cells (fat-laden macroph) rather than smooth m.cells in humans

15) 
Animal models of atherosclerosis?
St.Thomas rabbit, WHHL rabbit, KHC rabbit, pigs (atherogenic diets + Xray injury), dogs (fed high cholesterol diets w/ coconut oil),

white Carneau pigeons (spontan. & induced),

chickens w/ Marek’s dz herpesvirus, nhp (exp)

16) 
Which lab animal is considered naturally resistant to atherosclerosis?
Rat (lesions can be produced by feeding atherogenic diets to spontan. hypertensive rats)

17) 
Model most commonly used for hypertension?
Spontaneously hypertensive rat (SHR)

18) 
Name the 3 types of primary cardiomyopathy & give an animal model for each type.
Hypertrophic: dog, cat, turkey

Congestive: syrian hamster (BIO 14.6), turkey

Restrictive: Burmese cats, turkey

19) 
Name 4 classifications of human myopathies and give an animal model for each.
1-Duchenne dystrophy (Golden retriever, mouse), 2-facioscapulohumeral dystrophy,

3-myotonic dystrophy (Merino sheep, syrian hamster, white Pekin duck),

4-limb-girdle dystrophy (Labrador retriever, mink, New Hampshire chicken)

20) 
Many species of fungi are involved in hypersensitivity pneumonitis, aka ___ or ___, but most belong to which 2 genera?
Extrinsic allergic alveolitis or Farmer’s lung (d/t moldy hay dust)

Micropolyspora or Thermoactinomyces

21) 
Asthma: The __ is the only animal in which a defined hypersensitivity dz related to aero-allergens occurs.  Most common clinical dz?
Dog

Ragweed pollenosis

22) 
Name 4 animal models of emphysema.
Horses w/ “heaves”, rabbits, rats w/ chronic murine pneumonia, blotchy mouse (defect in elastin synthesis), intratracheal papain in rats & elastase administration in hamsters

23) 
This rat is a spontaneous mutation of the Wistar rat & is a model for TypeI/II diabetes.
BB rat (intense pancreatic isletitis)

Type I DM (juven., insulin-depend., hypoinsul 

24) 
Give 5 animal models for Type I & II DM.
Type I=Chinese hamster, S.African hamster, encephalomyocarditis infected mice, NZW rabbits, Keeshond dog, g.pig, NOD mouse

TypeII=sand rat, spiny mouse, KK mouse, diabetes mouse, obese mouse, Wellesley mouse, NZ obese mouse, PBB mouse, 

Phodopus sungorus, cats & Macaca nigra w/ amyloidosis of islets of Langerhans

25) 
How can diabetes mellitus be induced experimentally?
Alloxan & streptozotocin (toxins that destroy beta cells ( hypoinsulinemia)

26) 
Match the lysosomal storage disease with its defective enzyme:

a.  Type II glycogenoses

b.  GM1 gangliosidosis

c.  GM2 gangliosidosis

d.  Krabbe’s disease

e.  Gaucher’s disease

f.  Niemann-Pick disease (Type A and C)

g.  Mannosidosis

h.  Neuronal ceroid lipofuscinosis
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27) 
The model for type II autohemolytic human pyruvate kinase deficiency is ______.
Basenji dogs (and Beagle dogs)

28) 
Erythropoietic porphyria & protoporphyria are hereditary defects of ___ metabolism and has been observed in ___.
Porphyrin

cattle [Also, EP= fox squirrel (S.niger) with grey squirrel (S.carolinensis) as control]

29) 
Hereditary stomatocytosis has been consistently observed w/ dwarfism in ____ dogs.
Purebred Alaskan malamute dogs

30) 
Hereditary spherocytosis occurs in __ mouse.

What procedure prevents hemolysis?
Deer mouse (Peromyscus maniculatus)

Splenectomy (as it does in humans)

31) 
___ is a model for cyclic neutropenia.

___ is a model for leukocyte adhesion defic.
Grey collie

Holstein calves

32) 
Models for Chediak-Higashi syndrome?
Aleutian mink, arctic blue fox, silver fox, killer whale, beige mice, Hereford cattle, blue persian cats

33) 
Factor VIII defic (Hemophilia A) & Factor IX defic (Hemophilia B) has ____ mode of inheritance.
X-chromosome-linked recessive 

34) 
The most common inherited bleeding disorder in humans and dogs is _____________.
vonWillebrand’s disease (Factor VIII-vWF deficiency)

35) 
With B lymphocyte deficiency ___ is defective.  T-lymphocyte deficiency is d/t a defect in the development of the ____.
Immunoglobin

thymus (see aplastic/hypoplastic thymus & lack of hair)

36) 
Animals exhibiting T lymphocyte deficiency include ____________________.
Nude mouse, nude rat, guinea pig, and Black Pied Danish cattle

37) 
Swiss-type agammaglobulinemia has deficiency in ____ lymphocytes & has been seen in ____.
Both T & B lymphocytes

Arabian horses

38) 
Name 2 animal models for glaucoma.
Beagle dogs (1 open angle) & rabbits w/ inherited buphthalmia
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Define experimental variable.

Independent v. dependent variable?
Exp.variable=items to be measured in a study.

Independent v.=one whose value is determined independent of experim results

Dependent v.=affects the experimental result

Variables are classified into which 3 levels of measurement?
Nominal (data classified into named, mutually exclusive categories), Ordinal (data classified into named, ordered categories), 

Interval (measured data)

Experimental v. Nonexperimental design?
Exp=conditions of exp are manipulated & specified by investigator.

Nonexp= investigator has no a priori control over at least some of the conditions of the exp 

Define hypothesis.
A proposition about experimental outcomes that can be tested & evaluated

____ studies are often used to verify the use of a particular instrument & to establish accuracy of measurement.
Pilot studies

A common alternative to the control group?
Random assignment of subjects to exp. groups

What does ANOVA stand for?
Analysis of variance

Most effective way to minimize bias in experimental studies?
Perform blind studies

What is a research protocol?
A detailed plan of the design, hypotheses, procedures, proposed analyses, & expectation of the research

The ___ for Nonclinical Lab. Studies Regulations require periodic reviews of research projects by a disinterested party.
Good Laboratory Practice

Name 2 ways a DVM may acquire additional training in lab animal/comparative medicine.
1-Enroll in formal program/residency in LAM at an academic institution, 2-Plan own course of research training (seek formal courses & arrange for tutorial guidance in research)

The professional core consists of _______.
Courses in lab animal dzs in a series of clinical rotations under the direction of specialists

The academic core provides ________.
Formal courses that relate comparative med. research w/ research training experiences

T/F  Success or failure of the grant application will almost lie entirely w/ scientific merit of it. 
True

The __ of a grant application are one of the most important parts of the entire application.
Specific aims

Contracts are of which 2 basic kinds?

Which is more common?
1-Competitive (more common)-Gov’t or agency solicits contract proposals from capable groups to perform a specific area of research

2-Noncompetitive- agency/researcher identifies a specific task & submits to the granting agency an unsolicited proposal 2 do the work

What is a “request for proposals”
A detailed description obtained from the granting agency of what is being requested

____ funds the overwhelming majority of biomedical research projects in this country.
NIH
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T/F  Quality assurance begins after dz becomes apparent.
False - it begins w/ defining microbial status of animals or tzs before entering research/breedg

The ___ regulations require the identification of rodents 2 at least the cage level thru studies
Good Laboratory Practices (GLP) -FDA,1978

What information is suggested to be recorded on cage cards when animal is received?
Species, sex, strain/stock, date of birth, date received, source (vendor), investigator (assigned to), room, treatment/experiment

What is the formula that predicts the number of animals required to detect a single case of dz in a population of 100 or more animals?
        log (1-probability of detecting infection)

N = ----------------------------------------------

           log (1- assumed infection rate %)

Accepting a ___ % infection rate as the point of detection as suggested is probably adequate when characterizing an unknown colony prior to receiving animals.
30 %

T/F  In many enzootic infections, the recently weaned animal often perpetuates the infection.
True

For vendor surveillance, some recommend examining 1/5/10 male and 1/5/10 female

90-day-old animals of two common strains twice per year. 
5 , 5

“Barrier” or “barrier maintained” means___.
Has been surgically derived at one point

The favored placement of sentinel animals for purpose of intramural surveillance is ____.
On the lower shelves without filter tops

Mice may have altered immune fxns & elevated corticosterone levels for 24/48/72 hr following arrival.
48 hr

2 major classes of quarantine programs?
Passive (animals are merely isolated for a pd of time, usually 7- 28 dys, & observed for illness or death; there’s no breeding)

Active (animals or tisssues are actively examined for presence of pathogenic organisms)

Basis 4 using “cohabitants” during quarantine?
Any virus/agent being shed during this 4 wk period will be passed to the cohabitant animals & antibody, clinical dz, or agent will be detect

How many negative culture of feces at weekly intervals for Salmonella sp. are recommended before declaring animals free of Salmonella?
3

Examples of immunosuppresants sometimes given to quarantine animals/cohabitants to increase opportunity to express pathogens?
Steroids (cortisone acetate)

Cyclophoshamide

What does MAP/RAP/HAP stand for?
Mouse/rat/hamster antibody production test

How does the antibody production test work?
1-suspect tumor/tissue is frozen & thawed a few times to break the cells and then

2-inoculated into appropriate host (IP or IN)

3-After 28 dys the recipients are euthanized, blood collected, & titers determined

T/F  Recipients (of suspect tumor/tz during antibody production testing) should be of the same species as the origin of the tumor/tz or the host thru which it has passed.
True

Positive ELISA results for ___ should be confirmed by culture methods.
Mycoplasma pulmonis

LDHV tumor/tz contamination is detected by________.
Measuring an increase in the level of LDH enzyme compared to control values following inoculation of blood or other tz into mice

