GUINEA PIGS





TAXONOMY: Cavia porcellus


Animalia, Chordata (Vertebrata), Mammalia


Rodentia (Hystricomorpha), 


Family: Caviidae 


- 1 pr mammae, 4 front paws, 3 hind paws





MODELS


IMMUNOLOGY


Schultz-Dale Technique - sensitize gp uterus; expose 	to foreign proteins, get histamine release, & can 	measure sm. muscle contractions


Complement - gp serum, esp. from old sows, is source 	of hemolytic C, but varies  in conc. & suitability


MHC-linked immune response studied


Respiratory Anaphylaxis - sensitize; give Ag IV or by 	aerosol, get acute fatal bronchoconstriction due to 	interaction if IgG1 & IgE which causes release of 	histamine from mast cells;  Hartley & Strain 13 more 	susc. than strain 2


DTH - usu. use ID tuberculin; rxn in 24-48 hr in gp 	(48-96 in man); optimal rxn at 3 mos of age, 350-	400 g; adults have a cellular response (neuts & 	macrophages), but neonates  have a cutaneous 	basophilic response in DTH rxns


Adjuvant Eval - LAS 45:4 (420), cf  CFA, FIA, Ribi, Syntax, Alum, & Titermax at high & low doses w/ strain B/Panama influenza antigen in guinea pigs.  All the adjuvants caused lesions (necrotizing imflammation for all except syntax which caused a myostitis).  Titermax at high dose was the only adjuvant that resulted in significantly higher titers to influenza virus antigen than control  vaccine, but did not cause significantly greater swelling than low dose Titermax.  At the low dose per site, FCA/FIA vaccine was the only formulation to produce sign'tly hier titers thatn titers from controls on days 28 & 43, but its use also resulted in sign'tly larger lesions.  The adjuvants which induce the most swelling generally resulted in the highest Ab titers. 


Adjuvant Eval - LAS 45:1 (59) A trial vaccine of Porphyromonas gingivitis (which causes severe periodontitis in man and animals) in a new adjuvant (SAF) showed a high Ab response & avidity, and no apparent adverse effects in the guinea pig.  Minimal granuloma formation was seen a few days after inoculation, but resolved in a few weeks.  Ab response was evaluated w/ ELISA, Ab avidity w/ ammonium thiocyanate - induced dissociation.  GOOD PCTS esp of adjuvant in tissue & SDS-PAGE.  








GENETICS


MHC- genetic control of MHC-linked immune reponse


OTOLOGY (gerbil, cat, & chinchilla also used)


Reasons - used even tho do get otitis media; have lg, 	accessible bulla, ease of entry to middle & inner ear, 	protrusion of cochlea & bl vessels into cavity of 	middle ear allows exam of microcirculation of inner 	ear.


Preyer Reflex - measured w/ a galton whistle


INFECTIOUS DISEASE


Genital herpes


Legionairre's Dz - Legionella pneumophila, sm. aerosol


Lassa Fever - Strain 13; Pichinde virus causes same 	symtoms of Lassa in gp but not trans. to humans


LAS 45:5 (484) Pinchinde-infected guinea pigs develop an unusual dehydration where plasma osmolality decreases despite decreased fluid intake.  ANP regulates extracellular fluid volume, electrolyte balance, and cardiovascular function by causing diuresisi, naturiuresis, hypotension, & hypodypsia  It is excreted by the right atrium & brain.  Its release is caused by atrial distension/hypertension, tachycardia, increased cardiac effective filling pressure, and the vasopression/renin-angiotension systems.  It causes diuresis, naturiuresis, hypotension, & hypodypsia.


Campylobacter fetus - pregnant gp hily susc. and is  	used to test efficacy of vax.


CMV - herpesvirus


Clostridium difficile - overgrown due to a'bcs is model for pseudomembraneous colitis in man


NUTRITION


Fastidious - must introduce exp'tl diets before give 	pellets.  Can also try pelleting powdered diets in 	gelatin, moistening feed, and transition diets.  Reject 	bitter, salty, or sweet feeds and chemically pure diets;


Hypovitaminosis - many induced in gp, see BB, p. 170


LAS '93 Hmster best model for hypertriglyceridemia but gp best for hypercholesterolemia,  


GNOTOBIOLOGY


Ulcerative colitis   - F113; after give carrageen


WOUND HEALING


LAS 45:2 (160): Found that multiple lacerations at diff't sites on the same guinea pig were not significantly different from each other wrt cytokines(IL-6, IL-2, TNF) & histology (PMNs, monos, fibroblasts, new collagen depos'n).  Therefore, fewer animals can be used to look at wound healing studies.  








STOCKS (Pct, BB, p. 150)


�
Short-Hair (English & Am.)


Duncan-Hartley - albinos


Hartley - albinos; more susc. to resp. anaphylaxis


NIH - multicolored outbred


NIH  - hairless euthymic


Abyssinian - whorls, pet


Peruvian - silky, long hair , pet


�
CRL-Duncan-Hartley - COBS - caesarian -derivated, 	barrier-sustained


Crl:IAF (HA) - hrBR - LAS 45:4 (435); outbred from Charles River Labs, IAF = producer's stock designation, (HA) - Hartley origin, hr = gene designation (hairless), BR = barrier-reared; Report of  ulcerative keratoconjunctivitis caused by Listeria monocytogenes.  Listeria is rare in guinea pigs which is why they are used for Anton's test where by pathogenicity is demonstrated by development of purulent conjunctivitis 24-36 hrs after instillation of an isolate into the conjunctival sac of rabbits or guinea pigs.  (Sereny test is same but used E. coli, Shigella, Salmonella, or Yersinia.) IAW this rpt, should perhaps think of this as natural infection as well, tho rare.














STRAINS


Strain 2 - tricolor, inbred; less susc. to resp. 		anaphylaxis; more susc. to Bordetella, Strep. 	zooepidemicus, than Strain13. Hi incidence of 	lymphosarcoma


Strain 13 - tricolor, inbred


more susc. to anthrax


less susc. to Bordetella than Strain 2 but less so than 		Hartley's


Pichinde/Lassa model


more susc. to resp. anaphylaxis


C4D/N - C4 def. @ NIH


Waltzer-Whirler - due to atrophy of organ of corti





CLINICAL EXAM


Observe 1st; Scatter or freeze; do not squeeze - get diaphragmatic hernia! rarely bite!  easily palpated & auscultated, must sedate to examine mouth; 





ANATOMY


RBC indices are lower than most rodents (but still not low! Hct 43%, Hgb 13.4 %, etc).  Lymphocytes predominate like other rodents.  Foa-Kurloff Cell (see Pct, BB, p. 152) is a specialized mononuclear leukocyte w/ a large mucopolysaccharide ICIB.  Density shifts from lung/spleen to thymus/placenta during estrogenic stimulation & pregnancy.  May function as killer cells in gen. circulation, or as protectors of fetal antigen in the placenta.


Thymus in thoracic inlet unlike other rodents where it is deep in the thoracic cavity; surrounds trachea; accessory thymic tisse islets in fascia; no afferent lymphatics; Adrenals - bilobed; larger in hairless;lg in proportion to bw;  Os penis = baculum; Cochlea - 4.25 turns vs human 2.5-2.75 turns; LAS 40: no fxn'l ductus venosus in gp fetus; Bile Duct - has normal swelling (ampullae); 3 female Perineal Openings: anus, ureter, vsgina (gerbil, hamster too); "PMS" for 4 salivary glands: parotid, mandibular (submax), and molar (zygomatic), & sublingual; Hypsodontic teeth; chisel-like incisors, flat molars; Stomach is undivided & lined w/ glandular epithelium; Sm. Int. coiled on R, Cecum on L!! Taenia coli - cecal musculature;  





PHYSIOLOGY


Cortisol - secreted by gp instead of corticosterone


GP is resistant to steroids!! 


Thermoneutral zone: 2-31oC!!


Lactobacilli dominate intestinal flora, but also has 	yeast, strep, & soil bugs; 2 hr transit time for 	stomach; total transit time is 8-30 hrs;





NUTRITION


Vit. C - needs 10 mg/kg unless pregnant where 30 mg/kg is needed; usu. 800-1500 mg/kg is in rations


Strict herbivores; feed day & nt in lab; distinguish feed/nonfeed w/in a few days, then get more fastidious; see under models; adjust poorly to limited feed/water;  spill lots of food, and foul water sippers by injecting slurry of saliva/food;  will rest, deficate, urinate, and eat out of their food bowls, therefore need special feeders; Coprophageous - usu. eat directly from butt, and thus can't if fat or pregnant when they will eat from the floor; yng eat maternal feces & get inoc. w/autoch-thonous flora;  if can't eat poop, loose wt, digest less fiber, and excrete hi mineral levels;





BEHAVIOR: quiet, alert except for short sleep periods or hi temp;  polygymous hierarchies from alpha male, other males, females; anal and supra-caudal gland secretions, urine, vocaliz'n, agonistic displays, & occ. fights maintain hierarchies; do stuff in groups and lie on top of one another; weanlings pull dam hairs, others barber; Scatter - usu. w/ sudden movement; scatter in all directions and may jump out of cage, stampede, trampling  yng, or rapidly circle; Freeze - usu. w/ sudden noise, shock, or env'tal change; may freeze up to 20 min! May affect exp'tsusing shock or pain avoidance; Preyer/Pinna reflex - used in otologic studies; gp tilts pinnae in response to sharp sound;  impaired/absent implies loss of hearing; Learn progressively over trials instead of long, single interval.





�
REPRODUCTION:  Puberty: female - 2-3 mos, males - 3-4 mos.; Proestrus: 1-1.5 d, vaginal swelling, membrane rupture, nucleated/cornified cells in smear; open for 2-3 d,;  Estrus: 15-17 d, nonseasonal polyestrous, spontaneous ovulators, pp estrus is 80% fertile; infertile matings do not delay estrus, therefore prob. do not getting pseudoprgnt;   estrus lasts 8-11 hrs, lordosis occurs, more f at nt; follicles mature at 10-11 & 14-15 d of the cycle; FSH & estrogen are luteotrophic, but prostaglandin (stim. by estrogen) is luteolytic; 5-12 hr preov. spike in progesterone, then decr. then peaks again at d 15; estrone is in hier conc. than 17b estradiol;  no synchronization of group-housed females occurs; pp estrus lasts 3.5 hr & occurs win 12-15 hr postpartum; Mating:  boar makes 1-13 intromissions, ejaculates, and is done; will scoot, groom, and do perineal marking when done; eggs fertile 30 hr, but usu. get fertilized in 1st few hrs; 75-80% of matings are fertile;   Pregnancy Detection: copulatory plug;  5 mm swellings at 15 d, 15 mm at 25 d;  Gestation : 59-72 days;tropha enters uterus on d 3, implants at d 6-7; need intact CL for 2-3 wks, then placenta takes over;  pattern is similar to human gestation!!   Placenta: hemochorial, lacunal, & dischoidal - single layer of trophoblastic syncytium arranged in vascularised, fingerlike projections, is bathed in maternal blood. placenta; secretory corpus luteum, ovariectomized sows can maintain pregnancy;  Parturition: impending part'n seen by dramatically dist. abd. & relaxat'n of pelvic symphisis which occurs due to relaxin which causes the fibrocartil. of symph. to disintegrat, at 30 d.  Sep'n incr. about 3 cm during last wk;  no nesting, abrupt onset of labor;  endocrine stimulus is prob. relaxin, progesterone, and prostraglandin F2 alpha. Delivery takes about 30 min & occurs day or nt; sow cleans pups & eats placentas, but does not eat dead neonates (tho may nibble at it); Dystocia - common and f fatal in obese sows, in 1st time breeders older than 7 mos, & if large fetuses;  see bloody/green vaginal disch., depression; can do c-section, but  yng survive only a few min. in uterus or in dead mom; NEONATAL DEV:  Litter size: 2-5 pups; Precocious young; thus easy to do casaerian derivation and artificially rear (opp. is altricial); precocious means they are fully mobile, haired, have teeth, and eyes & ears are open;(also Egyptian spiny mouse - Acomys caharhinis)  this may also account for  min. maternal care, passive nursing, milk stripping, & trampling;  newborns may not nurse for 12-24 hrs.  Sow will lick genital area to stim. defecation & urination.  Nibble solid food in a few days; Birth weight varies on strain, length of gest'n, size of litter, nutr'n, litter interval, etc.  However, usu. will not survice if weigh < 50 gm.   Lactation: peaks 5-8 d and ceases by 18-30 d; can use milking device to get 5-15 ml (sow will produce up to 70 ml/d); quantity produced not related to pp demand; sow  may lose 50-150 gm bw.  Preweaners may suckle off other sows and may strip milk intended for ynger animals; if not nursed for 24 hr, may not return to nursing; 1st 3-4 d most critical; 50% mortal. if not nursed, survivors small/ weak. Should nurse for at least 15 d. . Substituted diets don't work.   Wean at 14-28 d;criteria: 180 gm BW, or 21 d (165-240 gm);  Yng males weaned at 15-20 d may not dev. normal adult repro. behavior.  Therefore, if intend to use males for breeding, wean late or group house 2-4 wks.  BREEDING SYSTEMS: Monogamous pairs: can leave boar w/ dam to get pp estrus and 5 litters per year, but yng may get bullied, harder to ID breeding lines, milk stripping occurs, and poorer weanling survival;  Polygamous: better weanling survival, but only 3.5 litters per year; can use up to 20 sows per boar!!  Breeding  Lifespan: 18-20 mos. (4-5 litters);  HUSBANDRY (BREEDING): 12-16 hr lt; usu. good husbandry; floor pens, bins, drwers, solid, or wire bottom cages; wire floor assoc. used, but assoc. w/ hair & wt loss, decr. production, & fractures;  Shavings up to 5 cm deep ok, but may wad up in perineal area & prevent mating; SEXING: sow's nipples longer, boar has prominent scrotal pouch, extrude penis, perineal sac opening (area of marking glands) is caudal to prepuce near anus;  IMPERFORATE VAGINA: except when breeding (proestrus) or during gestation (& sometimes mid-regnancy);  translucent membrane; MALE REPRO:  mount at 30 d, intromission at 45 d, but not consistently fertile until 90-120d (550-600 gm); inguinal canal open for life, testes stay in inguinal pouch; Vaginal plug forms from secretions - stays sev. hrs; ARTIFICIAL INSEMINATION: electroejaculate (altho sometimes coagulates in urethra); place sperm in bulbed pipette or inject into vagina via peritneal cavity; works up to 16 hr post estrus; too early or too late rel. to ovulation can result in nonpregnancy, decr. litter size, abortion, or stillbirths.  





DISEASES


GEN: hi level of susc. to a'bc-incuced fatal enterotoxic cecitis; stnd husbandry, monitoring, procurement, & quarantine prcts nec. to min. dz. RIID tests: HAI - Sendai & SV5, ELISA: PVM, Reo3, & LCM


BACTERIAL


�
BORDETELLA: Bordetalla bronchiseptica.  motile, G- rod, aerobic, ox+, hydrolyzed urea, utilizes citrate; grows on blood, MacConkey, or potassium tellurite agar; TRNS: if enzootic, can have 20% be carriers;  in epizootics, dz 5-7 d after exposure; direct contact, fomites, aerosols; poss. spread from rbt, cat, dog, NHP.  CLSX: epizootic pneumonia or septicemia w/ hi mortality, esp. in yng; if enzootic, see sporadic deaths (esp winter), inapp, nasal/ ocular dschg.  Bad outbreaks in enzootic colonies can occur w/ stress & seem to occur in cycles due to immunity waning below  effective levels; can see hi mortal., abortion, stillbirths in pregnant sows.  Strain 2 more susc, than Strain 13 than Hartley, can also get septic metritis and otitis media; GROSS: tracheitis, lung consolidat'n (patchy, dk red or grey, firm), middle ear/nose exudate; HISTO: purulent bronchopneumonia & pulmonary hyperemia; DX: clsx of epizootic pneumonia, isol'n on blood agar (resp. tract, middle ear, or uterus); rads to screen animals for septic otitis media; RX:  sens. to tet, chloram, gentamycin, neomycin, but must use w/ caution, sulfamethazine (controls clsx, but doesn't get rid of enzootic infec'n);  CONTROL: IM bacterins hily effective - prep. in CFA; poss. temp.-sens. mutant vaccine (only grows in nose);  cull culture-pos. animals (screen on MacConkey's), don't houe w/ other spp. 


STREPTOCOCCIS.  Streptococcus zooepidemicus.


Lancefield C, hemolytic, G+.  TRNS: abrasion of oral mucosa; bug is latently carried in conjunctiva & nasal cavity.  CLSX: "lumps" = cervical l'adentis; more f in females; Strain 2 more suscep than Strain 13;  usu. no other sx, but can get septicemia & resp. infec'n or otitis media;  GROSS: chronic dz: pus-filled v. cervical LN; acute dz: hydrothorax, sepsis, pneumonia, widespread necrosis, & hemorr. DX: clsx, culture;  DDX: Streptococcus moniliformis. (LAS 42:5 : Strep. moniliformis caused granulomatous pneumonia, cervial abscesses, septicemia in gp; can also cause arthritis in mid-tendon sheath in turkeys, & pneumonia in Koal bears; RX: cephaloridine, IM, 2 wks.  Recovery occurs after spon. or surgical rupture. CONTROL: barrier husb., cull before abscess ruptures, elim. whole colony if widespread pneumonia/ septicemia; Streptoccus pneumoniae: (see Pcts, BB p. 160 & 161)Diplococcus, Pneumococcus.  G+, lancet-shaped, paired; capsular polysacc. types IV & XIX are most f types in gp & also occur in man; differs from normal throat strep (viridans grp) by its bile soluability (lysed by sodium deoxycholate) and it Optochin sensitivity!!  TRNS: asymp. carriers (nasal passages); man, NHP, rats, others may harbor; incr. incidence w/ stress, poor husb, exp'ts etc.  CLSX: pneumonia - most f problem, thus see ruffled coat/inactivity, but also see stillbirths, abort'ns, poss. hi mortal. GROSS: edematous or consolidated lungs, fibrinopurulent pericarditis, otitis media, supp. meningitis, pleuritis, peritonitis, endometritis. DX: clsx, gross, culture, gram stain of tissue imprints, look for typical diplococci. RX: sulfadiazine or tetr. will control epizootics but will not eliminate carrier.  CONTROL: barrier husbandry


DDX for OTITIS MEDIA: S. pneumoniae, S. zooepidemicus, B. bronchiseptica


SALMONELLOSIS.  S. typhimurium & S. enteriditis. (same as mouse); G-, fac. anaerobe. TRNS: fecal-oral, chronic int. carriers, intermittent shedding; feral rodents, food, water poss. sources; personnel in contact w/ other spp (chicken, horse, cow); also source; weanlings and periparturient females most susc.; incr. inc.w/ stress (nutr'n, age, dz, season, etc). CLSX: sporadic outbreaks w/ hi M&M, NS, ab'ns; diarrhea is not common!!   (don't forget only hamsters get pulm. thromboemboli!);  GROSS:  none if acute; can see enlged, necrosed, congested spleen, lympnatic tissues, liver, & intest., splenomegaly, yell-necrotic foci on viscera, enlgd mesenteric LN & Peyer's;  Yell nodules in lung, pleura, peritoneum, spleen, lver, uterus.  DX: isol'n from feces, cecum, or spleen. Selenite F or Tetrathionate broth to enhance grwth foll. by brilliant green, MacConkey, or Hektoen enteric agar.  Can also do  serology.  RX: not rec. bc of carriers, best to repopulate; CONTROL: can only elim. if early detect'n and cull of all pigs in vacinity;  once see incr. mortal - need to repopulate;  prevent thru good sources & monitoring, culture feces on arrival; barrier husbandry; clean diet;


YERSINIOSIS:  Yersinia pseudotuberculosis. ubiquitous, zoonotic, need special media and incub'n at 20-30oC (cold enrichment); CLSX: Acute Septicemic Form, Chronic Form -  focal necrotic nodules in many organs, emaciat'n, death; Nonfatal Chronic Form - lesions in LN of head & neck; Latent Form - carriers;


CONTROL: cull if palpably enlgd mes. ln, poss. oral vax w/ nonvirulent strain;


TYZZER'S. Clostridium piliforme.  All rpted cases animals were 4 wks old and recently arrived; CLSX: unthrift, diarrhea, death; GROSS: necrosis & inflm. of ileum, cecum, colon, livr; DX: see bugs in hep. cells;


CAMPYLOBACTERIOSIS:  Campylobacter spp.  See marked segmental hyperplasia of prox. duodenum w/ numerous bacilli in cytoplasm of epth cells; rpt in gp w/ CCS - sev. died acutely.  Except that it is in duodenum, not ileum, resembles hamster prol. enteritis;  Pregnant gp hily susc. and is model for testing efficacy of C. fetus vax.


MYCOPLASMOSIS. Mycoplasma caviae.  This & acholeplasmas have been isolated from vagina & uterus in US & England.  M. pneumonia isol. from gp in Germany.  Nonpathogenic.


INFREQUENT BACTERIAL INFECTIONS:


Pasteurella, Leptospira, Mycobacterium, Brucells, 	Listeria, mycoplasma & rickettsia - like organisms;


Klebsiella pneumonia - septicemia, pneum, peritonitis, 	pleutitis.


Pasteurella multocida - sim. to Kleb.


Pseudomonas aeruginosa - pulm. botyomycosis


Staph. aureus - osteoarthritis, chronic pododermatitis, 	exfoliative skin dz, cheilitis,


Strep. moniliformis - cervical abscesses


Streptococcus spp - mastitis (DDX: Klebsiella, Strep 	zooepidemicus, E. coli, hemolytic Strep, Pasteurella)


�
E. coli ( & others) - cystitis in parous pigs


Clostridium perfringens & poss. other clostridia - 	recently germ-free are hily suscep.


Listeria monocytogenes - LAS 45:4 (435); Report of uni- or bilateral serous lacrimation w/ hyperemic conjunctiva to purulent, ulcerative keratoconjunctivitis caused by Listeria monocytogenes.  Listeria is rare in guinea pigs which is why they are used for Anton's test where by pathogenicity is demonstrated by development of purulent conjunctivitis 24-36 hrs after instillation of an isolate into the conjunctival sac of rabbits or guinea pigs.  (Sereny test is same but used E. coli, Shigella, Salmonella, or Yersinia.) GOOD CORNEA PCTS  IAW this rpt, should perhaps think of this as natural infection as well, tho rare.





CHLAMYDIOSIS: Chlamydia psittaci.  see cyclic outbreaks of  conjunctivitis, sim. to acute trauchoma in man; self-limiting; stain w/ Macchivello's stain to see ICIB.  Exp'tl trns sexually; C. trachomatous - stains w. I2, but C. psittaci doesn't. 











VIRAL DISEASES


CYTOMEGALOVIRUS (CMV) - species-specific Herpes; gp is model for human infections; resides in trigeminal n. & replicates in salivary gland ductal epith. under stress; widespread, usu. subcl, see on histo (char. INIB in ductal epith. of submax. salivary gland, but also in a wide variety of other tissues incl. brain.  Vertical trns in utero so cannot rederive. 





CAVIID HERPESVIRUS I - BQ, no info.





LYMPHOCYTIC CHORIOMENINGITIS VIRUS. RNA, Arenavirus. RES: wild mice. TRNS: biting insects (mosqu. ticks, flies, lice), nematodes, food, bedding, fomites cont. w/ urine.  CLSX:  meningiits & hindlimb paralysis.  HUMAN CLSX: flu-like illness, rare encephalitis or inflamm. of other organs (heart, testes, lungs, or salivary glands).  Fatal lymphocytic meningoencephalomyelitis vy rare. HISTO: lymphocytic infiltrates in meniges, choroid plexus, and ependyma. DX: Liver is rec. organ to demonstrate virus by IFA or as source for animal inoculation.  Can inject mice intracranially and see clonic convulsions in 7-10 d; CONTROL: prevent entry of wild mice; insect/ parasite control, good husbandry & surveillance; Beware infection of trnspl. tumor lines.





LAS: 46:1 (104) Chronic Excretion of Coronavirus-Like Particles in Laboratory Guinea Pigs. GOOD PCTS!!!  Unlike coronaviruses in that spikes are longer, some have"fuzzy" spikes, & sometimes they form these weird pleopmorphic structures (still w/ spikes).  The CVLPs have been seen in humans, dogs, & mice.  In humans, there is a strong correlation between these & poor hygiene.  This study looked at 145 fecal samples in 11 guinea pigs & showed these particles there for at least 224 days.  The fuzzy appearance of some may be due to an immune response by the host.  Guinea pigs are perhaps a good model to study these weird things.





FUNGI


Trichophyton mentagrophytes. TRNS: Fomites. CLSX: epizootic ringworm; patchy alopecia (see Pct, BB, p. 168) which starts on nose & head and extends posteriorly; RX: Griseofulvin for 14-28 d;


Torulopsis pintolopesii. Normal stomach flora, but can get mycotic enteritis if change in diet or other stress; not seen in germ-free - if  you do, there's a break!!


PARASITES


PROTOZOA: 


Eimeria caviae: only Eimeria in gp; TRNS: see w/ stress, immaturity, vit C def. CLSX: diarrhea,death; GROSS: thick colon, petechial hemorr & whitish plaques containing parasites in colonic mucosa. RX: sufamethazine in water, improve hygeine; LAS 45:3 (305) Report of Eimeria caviae infection in guinea pigs which was a break in their SPF conditions.  Excellent pictures & write-up of differential diagnosis!!  Worth reading again for review of some guinea pig diseases.





Encephalitozoon spp: GROSS: microgranulomas in brain & interstitial mononuclear nephritis.  DDX: Toxoplasmosis.  Spores stain well w/ PAS, but cyst walls don't; G+, Geimsa - br. blue, Goodpasture +, stains poorly w/ H & E. (cf to Tox below);


Toxoplasma gondii: serology says hi incidence, but rarely see on histo. Vertical transmission occurs.  LESIONS: focal or diffuse myocarditis, focal encephalitis w/ cysts, mild pneumonia wout cysts, relapsing focal histiocytosis in lns & spleen.  Spore & cyst wall stain w/ PAS. G- or neutral, Goodpasture -, moderately stains w/ H&E.  


Cryptosporidium spp: TRNS: fecal-oral, CLSX: subclinical to chronic enteritis w/ changes in sm int. microvilli, cytoplasmic organells, & lowered mucosal enzyem activity assoc. w/ poor wt gains & unthriftiness, poss. diarrhea & death; HISTO: dev. in striated border of int. epith. cells.  RX: coccidiostats, supportive; CONTROL: hygiene


Balandtidia spp: see bunches in ceca, but not assoc. w/ dz; trophozoites can cause epithelia dmg, pass into lamina propria & submucosa of ceca, and poss. get to mesenteric lns.


�
Klossiella cobayae (caviae): kidney coccidium; incidental; see schizonts in epth. cells of renal tubules near loops of Henle.  Sporocyts in urine. used to be ubiquitous, but not anymore; control by decr. urine contamination in facilities;


NEMATODES


Paraspidodera uncinata: cecal worm; little clinical significance; adults are 11-28 mm long found in cecum & colon.  Eggs are oval, thickpshelled, ascarid-like (see Pct, BB, p. 165) and can see on fecals; direct, fecal-oral life cycle; control by f bedding changes and good sanitation;


Baylisascaris procyonis.  LAS 45:1 (27) Baylisascaris can cause visceral larval migrans and neuro dz in the guinea pig.  The animals obtained the parasite from bedding stored in an outdoor grain bin at a separate semi-rural facility contaminated with raccoon feces.   Eggs can last years in soil & months in bedding.  Prepatent period is 2 - 5 weeks.  Can be ID's on cross-section by prominetn lateral alae & central intestine.  Eggs are resistant to chemicals, but can be killed w/ heat.   LAS 45:3 (312)A case of Balyascaris procyonis infection in 2 guinea pigs housed in the same buildings as raccoons even tho strict sanitation was observed.  Balyascaris is the most common cause of clinical larval migrans in animals w/ a prepatent period of 3-5 wks.  It is a roundworm w/ the raccoon as the DH & many spp as the IH or aberrant hosts.  The life cycle includes ingestion (IH), hatching in SI & migratation to various tissues including brain.  The main clsx is CNS disturbance.    Eggs are extremely hardy, lasting months to years.  Bleach may help removal by destroying the proteinaceous coat, but facilities usu. require fire or autoclaving before use after infection.  (Which is hardly practical.) Balyascaris  is diagnosed by fecal flotation & on  histologic section where the centrally located intestine & prominent lateral alae (& triangular exetory columns) are seen.  The treatment is strongid, fenbendazole, & piperazine.  It is zoonotic!!


TREMATODES


Fasciola spp: TRNS: forage containing metacercaria;  snails containing metacercaria are chopped up into feed and fed to gps.


ARTHROPODS:


Hard to ID; use hand lens & deep skin scrape; 


Chirodiscoides caviae: small, nonburrowing, harmless fur mite; found deep in fur; (see Pct, BB, p. 168); no lesions; vy small - need hand lens to see; f joined in pairs which is a noncopulatory carrying of juvenile males by more mature females to make sure they're their when needed for breeding; Rx: dichlorvos strips or carbamyl powder;


Trixacarus caviae: highly pathogenic sarcoptid mite that produces mange char. by hyperkeratosis, alopecia, & debilitation, & poss. death; small and difficult to ID  - must dissolve skin scrape in 10% KOH; (see Pct, BB, p. 167 & 168); intense pruritus/assoc. lesions; usu. on neck, shoulders, lower abd. & inner thigh; ZOONOTIC.  RX: shampoo then dichlorvos vapor box SID q 7 d for 6 wks; wkly wash w. trichlorphon or lindane for 4-6 wks; lime-sulfur baths; 1% lindane for 3 wks; (ivomec?)


LICE


Gliricola porcelli: coke bottle shape; large, elongated, devris-feeding lice; f, but usu. subclinical (even tho lice abrade skin for fluids); may get alopecia & pruritis if hvy infest'n; attached to hair shafts & readily seen w / naked eye (see Pct, BB, p. 166); RX: many, try lindane, malathion, diazinon.


Gynopus ovali: oval shape; sim. to Gliricola; 





NUTRITIONAL DEFICIENCIES


GENERAL: marginal def. prob. quite common due to inappr. diet, partial anorexia from stress, intercurrent dx, exp'tl manipulation, or change in diet.  Diets must be fed win 90days of milling!! Never use a'bc containin diets for gps; 


�
SCURVY (VIT C DEF):  Vy f  in subcl. form; diets have ample Vit C (800 mg/kg),but Vit C is heat labile, water soluable, and susc. to oxidation by copper (e.g. in water pipes); Feeds should be stored in cool, dry area and used win 90 d of milling; Vit C in water should be changed daily & prep. in distilled/deionized water.  Beware that not all veggies have much Vit C. (e.g. cabbage/kale does, lettuc doesn't); GPs cannot store Vit C & need constant source; need esp. hi source if stressed, pregnant, lactating, or growing; ETIOLOGY: GPs lack L-gulonolactone oxidase - a microsomal enzyme that prevents the conversion of glucose to ascorbic acid.  The major consequence of a lack of ascorbate is impaired synthesis of collagen owing to defective hydroxylase rxns in the formation of hydroxylysine & hydroxyproline.  There is some strain variation as some strains may have a small amount of gulonolactone oxidase. CLSX: Early - NS - rough hair, anorexia, dehydration, diarrhea, delayed healing, intercurrent infections;   Hemorrages (esp gingiva & joints) manifest as swelling, bruising, & lameness. RADS: enlarges costochondral jxns & abn epiphyseal growth centers (esp. sep'n of prox. epiphyseal cartilage of long bone) & path. frxs;  classic lesions most likely seen in animals less than 6 wks old.  In large, breeder colonies, vy difficult to detect - may see lassitude, inactivity, stillbirths, unexplained deaths; GROSS: enlged, often separated, epiphyses most apparent in ribs & long bones, loose teeth, subperiosteal hemorr, deformed boned, fxs, friable, easily removed diaphyseal periosteum.  HISTO: thin, irregular epiphyseal cartilage w/ decr. # of chondrocytes in irregular columns, lack of osteoblastic activity w. partial to complete lack of osteoid depostition on calcified, cartil. matrix; prol. of fibroblasts in metaphysis & diaphysis occurs in response to mechanical stress & fxs.  Disorganiz'n & atrophy of odontoblasts, irregular dentinogenesis, hemorr. of sites of trauma, & enlarged adrenals. DX: tissue analysis of Vit C - use spleen, adrenal cortex, & pituitary; usu. clsx, hx, & gross is diagnostic. RX: supp. tx, force feed, give 25 mg daily until recovered; 


OTHER VITAMINS: see chart p. 171 - gp is model for a number of deficiencies;


VIT A: unlikely due to herbivorous diet; def. causes ns sx, dessic'n of edge of pinna, keratitis, squ. metaplasia of trachea, bladder, uterus; excess is teratogenis & causes deg'n of epiphys. cartilage;


VIT D: get broadened cartilage plates in epiphysis, enamel hypoplasia; rickets due to def. or imbalance of Ca/P, in fact, can tolerate def. in D if N Ca/P ratio.  Can see hypocalcemia & hypophosphatemia clnically, can do rads to see bone deformities. HISTO: lack of depos'n of phos. in cartilagenous matrix bw hypertrophic chondrocytes (see lack of purple-blue stain in H&E), incr. zone of mature (lg) cartil. cells, Unlike scurvy, ostreoblastic activity is normal, but osteoid is not mineralized;  Excess D causes metastatic calcification.


METASTATIC CALCIFICATION


PATHOGENESIS: Mg, K, P, Ca, & H ions are imp't to go acid/base balance & have been the focus of sev. studies; GP nephrons lack (or def. in) glutaminase so that glutamine is not used as a source of ammonia to remove H ions as ammonium ions.  The alt. mech-ansim to maintain pH is removal of hydrogen phos. ions w. divalent cations that reduce an acid load by removing HPO4 and H2PO4.  GP can tolerate wide range of dietary Ca:P if Mg is present in lg amt (0.3%)  Rec. Ca:P is 0.9% & 0.4% in which case only 0.08% Mg is needed.  Need more Mg is excess Ca or P.   Rickets can be exp'tly produced w/ def Ca/Vit D, but P & Mg much more imp't bc they regulate acid-base balance & occurrence of soft tissue mineralization (= metastatic calcification);  CLSX: usu. subcl, but could get m. stiffness & renal malfxn.  GROSS: usu. only see if >1yr; see mod. - severe, widesprd minerl'zn of soft tiss, esp. kidney, but also trachea, lungs, hert, colon, lvr, stmch.  Can induce by feeding excess P or def. Mg.  Not sure of Vit. D role.  Complex interplay of dietary cations (Ca, Mg, Na, & K) imp't bc GP uses cations rather than ammonia to neutralize H+ that are then excreted to urine.  


PREGNANCY TOXEMIA (KETOSIS): PREDISPOSING FACTORS: Obesity  (>800 gm) & fasting!! Pregnancy incr. susc., but not an essential feature!! (can induce exp'tly in obese nonprgnt or prgnt sows by fasting).  Also, 1st/2nd pregnancy, change in diet, ns stress, heredity.  CLSX: usu. in last 2 wks of gest'n or win a few  days of parturition.  Abrupt onset: sluggish, anorectic, prostrate/dyspnic win 48 hrs, death imminent w/in 2-5 d & is preceeded by clonic m. contract'ns;  PRECLAMPSIA-LIKE SYNDROME: may be like humans where uteroplacntl ishcemia occurs secondary to aortic compression by gravid uterus. Mild anemia, thrombocytopenic, hyperkalemia, hyponatremia, hypochloremia, & incr. lvr enz. Gross: infarct'n, hemorr, & necr. of placentas, renal tubular necrosis, DIC, +congested lungs or hemorr. adrenals. PRGNCY KETOSIS: hypoglyc, hyper-lipidemia, ketonemia, proteinurea, aciduria; Gross: fat depots, enlged fatty lvr, enlgd adrenal glands, empty stomch.


RX: none work; CONTROL: prevent obesity, stress, or change of diet in prgn sows (or nonprgnt);


SLOBBERS (PTYALISM): Symptom of a variety of possible conditions.  See wetness around the mouth, chin, & neck, & poss. anorexia, rough hair, wt loss.  Herbivores normally salivate profusely.   DDX: impaired prehension, mastication, or dysphagia; dental abnormalities esp. malocclusion, folate deficiency, chronic fluorosis (excess dietary fluoride), subacute scurvy, hereditary factors, heat stress (ACLAM set).


MALOCCLUSION: Incisors or molars.  Molar set-up like horse w/ maxillary teeth lateral.  Can get molar maloccl. causing incisor maloccl.


DIABETES MELLITUS: CONTAGIOUS?? Occ. in Abyssinian, then spread to Duncan-Hartley's in the same room.  Mostly ani. over 5 mos.  CLSX: not ill despite profound glycosurea (>100 urine gluc.).  Blood glucose can be normal.  Not tolerant to oral glucose.  Can get spontaneous remission w/ regeneration (hyperplasia) of pancreatic islet cells!!! Insulin has no effect even if hyperglycemic.   Also see cataracts, incr. serum trigl. w/ lesions most severe if hyperglycemic/ uric over 6 mos.  HISTO: degranulated beta cells (reduced staining by aldehyde fuchsin) w. PAS+ ICIB!! & fibrosis/scarring of vascular stroma.  Also thickening of basal laminae of glomerular & sk. m. capillaries; resembles juvenile DM, but can't determine inf. agent. 


ANTIBIOTIC TOXICITY


CLSX: anorexia, dehydr'n, hypothermia, die in 4 d. GROSS: dilated hemorrhagic cecum


PATHOGENESIS: overgrowth of C. difficile or C histolyticum.  Cannot reproduce in germ-free pigs given penicillin. Chloramphenicol is safe in gp.


GP: penicillin, erythromycin, clindamycin


Hmstr: ampicillin, erythromycin, clindamycin, 	gentacmycin, vancomycin C, cephalosporins


Rbt: clindamycin, lincomycin





NEOPLASIA


�
GEN: Vy low prev. except for virus-assoc. leukemias. The relative rarity of cancer in gps has been partly attributed to a serum factor: tumor inhibitory principle, that appears to be asparaginase.  Also, splenic preparations rich in cells possessing Fao-Kurloff bodies inhibit the in vitro growth of carcinomaous cells of human origin. (ACLAM Set says Lymphosarcoma, Trichofollicu-lomas, & Fibroadenocarcinomas are most f. )


SKIN: Trichofolliculomas are the most f skin tumor.


They are basal cell epithelioma-type tumors which are benign, solid, or cystic masses in hypodermis. 


LAS 40:2 Dermoids - hier prev. than other rodents; a type of choristoma - a mass of histologically N tissue present in an abn. location.


MAMMARY GLAND: BB says fibroadenomas more f, but ACLAM set says 80% are adenocarcinomas. Metastasis rare, but can go to ln, lung, or abd. (see BB, p. 174)


OVARIAN TUMORS: ovarian teratomas most f (see BB, p. 175); consist of a mixture of any tissue types from ectoderm, mesoderm or endoderm; usu. unilateral & benign, but can get lg; principal cl. prob. is abd. hemorr. Can excise.


UTERINE TUMORS: Inf; usu. mesenchymal origin (fibroma, fibrosarcoma, leiomyoma, leiomyosarcoma)


RESPIRATORY TUMORS: Most f reported nonhematopoeitic tumor. Sim. to adenomatous hyperplasia seen in viral pneum of sheep. Occur due to variety of stimuli (e.g. fb exposure, diptheroid bacilli)


HEMOLYMPHOPOIETIC NEOPLASIA: Lymphosarcoma is most f rpted malignancy in GP!!  Hi incidence in Stain 2.  Leukemic (more f) & aleukemic forms occur.  DX: blood ct & cytology if leukemic form. Type C viral particles are f seen in lymphoblasts from leukemic pigs.  Dz can be trns by inoc. of leukemic blood cell suspensions, plasma pellets, or tissue brei (spleen, ln), or per os cell suspensions, but NOT by cell-free filtrates. 


CARDIOVASCULAR: Mesenchymomas of rt atrium peculiar to adult females of Dunkan-Hartley stock. Usu. incidental, but could see w/ EKG & may cause dysrrhythmias or impair hrt fxn.


ENDOCRINE: rare; mostly in adrenal cortex, thyroid, pancreatic islets; usu. benign.


OTHER TUMORS: rare


MISCELLANEOUS CONDITIONS


BARBERING/BITING/ALOPECIA


Partial alopecia is common in sows in late gestation esp. if intensively bred.  Transient  alopecia occurs in weanlngs w/ emergence of large coarse guard hairs and thinning of the finer undercoat hairs.  Barbering is f:  pups bite dam's hair, dominant animal's bite subordinates,  self-barbering - see patches of unevenly chpped hair w/ no inflammation usu. over dorsal lumbar area and flanks.  More aggressive ear bitin occurs esp. by older males.  Self-limiting; 


PODODERMATITIS/HYPERKERATOSIS


usu. from faulty design of cage, poor husbandry, or obesity;  also exp'tl inoculation of footpads; 


COBYAN - toxic principle in gp semem, also in bats, inject IP in rbt and they die.


CECITIS: common necropsy lesion often w/o a'bc hx; ddx: ccs, fasting, late gestation


RHABDOMYOMATOSIS: incidental; L ventricle of GP; disorder of glycogen metabolism, see vacuolated myocardial cells (glycogen washed-out in processing), clear cytoplasm; swine, cattle, dog, man, gp.


