Chapter 6

6.  Biology and Diseases of Guinea Pigs


Biology and Diseases of Guinea Pigs

I.
INTRODUCTION

A.
Taxonomy and General Comments

· Guinea pigs are hystricomorph (porcupine-like) rodents closely related to chinchillas and porcupines.

· Belong to family Caviidae consisting of tailless South American rodents that have one pair of mammae, four digits on the forefeet and three on the hindfeet.

· Used extensively in immunology, genetics, otology, infectious dzs, nutrition, and gnotobiology.

B.
Stocks and Strains of Guinea Pigs; Sources

· Five most common types

1) short hair

(
2) Dunkan-Hartley
(  Outbred

3) Hartley

(
4) strain 2
((  Inbred

5) strain 13
(
· Strains 2 and 13 have tricolor (black, red, and white) haircoats.

· Abyssinian - hair grows in a rosette pattern.

· Peruvian - long silky hair

C.
Clinical Examination of the Guinea Pig

· Normal GPs have smooth hair w/ a low luster and bright alert eyes.

· When startled, become either immobile or scatter suddenly and explosively.

II.
BIOLOGY

A.
Unique Physiologic Characteristics

1.
Circulatory and Lymphoreticular Systems

· Lymphocytes are the dominant leukocyte.

· Morphology of the peripheral blood and marrow is similar to man

· Foa-Kurloff or Kurloff cell - a specialized mononuclear leukocyte containing a large mucopolysaccharide, intracytoplasmic inclusion body.

· Usually found within vascular channels and in the thymus gland, their highest density shifts from the lungs and spleen (red pulp) to the thymus and placenta under estrogenic stimulation and pregnancy.

· May function as killer cells in the general circulation or as protectors of fetal antigen in the placenta.

· Relatively resistant to steroids.

· Established model for the study of genetic control of the histocompatibility-linked immune response.

· Thymus is located in the ventral cervical region.

· GP serum is a common source of hemolytic complement.

2.
Immediate and Delayed Hypersensitivity

· Model for antigen-induced, immediate respiratory anaphylaxis.

· Ag interacts w/ IgG1 and possibly IgE Abs to release mast cell histamine, which then causes a usually fatal bronchoconstriction.

· Hartley and strain 13 more susceptible to anaphylaxis than strain 2.

· Delayed Hypersensitivity rxns occur w/i 24 to 48 hrs.  Optimal rxns in 2 – 3 mo. old.

· Neonatal GPs develop a cutaneous basophilic response in delayed sensitivity rxns.

3.
Ear

· Used for auditory studies

· Advantages

· Large bullae

· Ease of entry to the middle and inner ears

· Protrusion of the cochlea and blood vessels in the cavity of the middle ear

B.
Normal Life Cycle and Physiologic Values

· 2N = 64

· Life span:  3–4yrs

C.
Diets, Nutrition, and Feeding Behavior

1.
Diets and Nutrition

2.
Feeding Behavior

· Strict herbivores

· Discriminate between feed and nonfeed w/i a few days of birth, with age become progressively more fastidious eaters.

· Usually reject overly bitter, salty, sweet, or chemically pure diets.

· Tend to spill food and water and foul the sipper tube.

· Coprophagous

3.
Alimentary Tract Anatomy

· Hypsodontic - open rooted teeth, erupt continuously.

· Monogastric, capacious cecum and colon.  Lactobacilli dominates.

D.
Behavior

· Scatter or freeze rxn when startled.

· Preyer reflex - involves cocking the pinnae of the ears in response to a sharp sound
.

E.
Biology of Reproduction

· Cycle length

15 -17 days

· Gestation period
59 - 72 days

Avg. 63d
· Litter size

2 - 5

1.
Breeding Systems and Husbandry

· Monogamous and polygamous breeding systems used.
2.
Sexing

· Mature boar has prominent, lateral scrotal pouches containing testes. 

· Female GP possesses an imperforate vaginal closure membrane.

· Opens during proestrus, at parturition, and in some sows during midpregnancy

3.
Male Reproduction

4.
Female Reproduction(Estrous Cycle

· Vaginal closure membrane remains open approx. 2 -3 days, includes time of ovulation.

· Estrus lasts 8 to 11 hrs, indicated by lordosis, a perforate vaginal membrane, vaginal vascular congestion, and cornified cells in the vaginal smear. 

· Correlation of vaginal impedance measurements w/ vaginal cytologic findings.  LAS 47(6): 632-637

5.
Mating

· Coital completion indicated by grooming, scooting, and perineal marking by the boar, sperm in the vagina, and copulatory plug. 

6.
Artificial insemination

7.
Detection of pregnancy

· At day 15 swellings are around 5 mm. 

· Last week pubic symphysis separates. 

8.
Gestation

· Placentation is hemomonochorial, lacunal, and discoidal.  (Similar to humans)

9.
Parturition

· Relaxin causes the fibrocartilaginous symphysis to disintegrate betw. 30 days and term.

· Dystocia is common and often fatal in obese sows, sows bred for the first time after 7 months of age, and in sows w/ large fetuses.

10.
Lactation

· Peaks 5 to 8 days postpartum and ceases by days 18 to 30. 

11.
Neonatal Development

· Precocious; born mobile, fully haired, w/ teeth, and eyes and ears open.

12.
Weaning

· Criteria are a 180 gm limit or a 21 day limit. 

III.
DISEASES

A.
Infectious Diseases

1.
Bacterial/Mycoplasmal/Rickettsial

a.
Bordetella bronchiseptica
i.
Etiology.  Gram negative rod

ii.
Clinical signs.  Epizootic pneumonia or sepsis w/ high mortality.

· GPs susceptible; strain 2 more than strain 13, which are more than Hartley.

iii.
Epizootiology and transmission
· Spread by direct contact and through contaminated fomites and respiratory aerosols.

iv.
Necropsy findings.

· Tracheitis, lung consolidation, and exudate of the external nares and in the middle ears most common. 

v.
Differential diagnosis.

vi.
Prevention.

vii.
Control.  Maintain closed colonies.

viii.
Treatment.  May be less than satisfactory.

b.
Streptococcus zooepidemicus.

i.
Etiology.  Gram positive coccus, Lancefield’s group C

ii.
Clinical signs.  “Lumps” or cervical lymphadenitis.

· Presence of one to several enlarged lymph nodes beneath the mandible and lateral to the cervical trachea.

· No other signs of illness

iii.
Epizootiology and transmission.

· More common in females, strain 2 more susc. than strain 13.

· Exact means of spread unknown, abrasion of oral mucosa likely route.

iv.
Necropsy findings.

· Chronic - ventral cervical l.n. filled w/ pus.

· Acute - hydrothorax, sepsis, and pneumonia w/ necrosis and hemorrhage.

v.
Pathogenesis
· L.N. undergoes various stages of inflammation and is eventually destroyed and replaced by an abscess.

vi.
Diff dx.  Presumptive Dx made on basis of cervical abscesses.

· Streptobacillus moniliformis causes similar lesions.  (Cavian leukemia)

vii.
Prevention and control.  Cull animals w/ lumps.

viii.
Treatment.

c.
Streptococcus pneumoniae
i.
Etiology.

· Gram positive, lancet-shaped coccus, occurs in pairs or short chains.

ii.
Clinical signs.

· Pneumonia.  Ruffled haircoat and inactivity.  Abortions and stillbirths.  High mortality.

iii.
Epizootiology and transmission.  May carry in upper resp. tract.

iv.
Necropsy findings.  Edematous or consolidated lungs.

v.
Pathogenesis.

· Predisposing factors include stresses, poor husbandry, other infections, and experimental procedures.

vi.
Diff. Dx.  Culture on blood agar.

vii.
Prevention, control, and Tx.

· Closed colony.  Tx will not eliminate carriers.

d.
Salmonella
i.
Etiology.  Gram neg, non-sporeforming, facultative anaerobic bacilli.

· Two serotypes most frequently isolated:  Salmonella typhimurium and S. enteritidis.

ii.
Clinical signs.  High morbidity and mortality.

iii.
Epizoot. and trans.  Ingestion of feces or fecal contaminated materials.

iv.
Necropsy.

· Enlargement, focal necrosis, and congestion of the spleen, lymphatic tissues, liver, and intestine.

v.
Diff Dx.

· Feces, cecum, or spleen are specimens of choice for bacterial isolation.

vi.
Prevention.  Proper husbandry.

vii.
Control.

viii.
Tx.  Not recommended.

ix.
Research complications.

e.
Yersinia pseudotuberculosis
· Several types of dz in GPs

· An acute septicemic form

· Chronic infxns w/ focal necrotic nodules in many organs, emaciation and death;

· a nonfatal infection w/ lesion of l.ns. of the head and neck

· possibly a latent form

f.
Clostridium piliforme.

· Necrosis and inflammation of the ileum, cecum, and colon and multiple necrotic foci in the liver.

g.
Campylobacter spp.

· Lesions resembled proliferative ileitis of hamsters.

h.
Mycoplasma spp.

i.
Miscellaneous Bacterial Infections
2.
Chlamydial/Viral

a.
Chlamydia psittaci.

· Inclusion conjunctivitis.

· Self-limiting dz.

· Stain conjunctival scrapings w/ Macchiavello’s stain to reveal chlamydial IC inclusions.

b.
Cytomegalovirus.

· Herpesvirus.  Used as a model for human CMV.

· Characteristic eosinophilic intranuclear inclusions seen in ductal epithelial cells of submaxillary salivary glands.

c.
Lymphocytic Choriomeningitis Virus.  RNA arenavirus.

· Natural viral dz. (ACLAM Slides says not natural) characterized by meningitis and hindlimb paralysis.

· Infects several species and man.

· Transmission - aerosol, biting insects, nematodes, and food, bedding and fomites contaminated w/ infected urine.

· Wild mice natural reservoir.

3.
Protozoa

a.
Eimeria caviae.  Only Eimeria species reported.

b.
Encephalitozoon spp.

· Microgranulomas in the brain and interstitial mononuclear nephritis.

· Differentiate from toxoplasmosis.

c.
Toxoplasma gondii.

· Focal or diffuse myocarditis, focal encephalitis w/ cysts, mild pneumonia w/o cysts, and relapsing focal histiocytosis in l.ns. and spleen.

d.
Cryptosporidium spp.

· Develops in striated border of intestinal epi cells.

· Not associated w/ clinical signs

· May be chronic enteritis

e.
Balantidia spp.  Association w/ dz not established

f.
Klossiella cobayae.  Kidney coccidium of the GP.

4.
Nematodes

· Paraspidodera uncinata.  Cecal worm.  Direct life cycle.

5.
Trematodes

· Fasciola spp.

6.
Arthropod Parasites

a.
Chirodiscoides caviae.  Nonburrowing, relatively harmless fur mite.

b.
Trixacarus caviae.  Highly pathogenic sarcoptid mite.

· Mange characterized by hyperkeratosis, alopecia, and debilitation.

· Intense pruritus and additional skin lesions associated w/ scratching and secondary bacterial infections.  Typical lesions occur on the neck, shoulders, lower abdomen, and inner thighs.

7.
Lice

· Gliricola porcelli and Gyropus ovalis.  Debris feeding lice.  No clinical signs.

8.
Fungi

a.
Trichophyton mentagrophytes.

· Epizootic ringworm.

· Characterized by patchy alopecia that starts on the nose and other parts of the head.  Lesions may later develop over posterior portions of the back.

b.
Torulopsis pintolopesii normal inhabitant of GP stomach.

B.
Nutritional and Metabolic Diseases

· Guinea Pigs should not be fed diets containing antibiotics.

1.
Vitamins

a.
Vitamin C (Scurvy, Scorbutism)
· Require Vit C
, cannot store.

· Vitamin is heat labile, water soluble, and susc to oxidation that is catalyzed by copper.  Feeds used w/i 90 days of milling and stored in a cool dry area.

· Citrus fruits, cabbage, peppers, and kale rich in ascorbic acid.

i.
Etiology.

· Lack or deficient in L–gulonolactone oxidase.

· Impaired synthesis of collagen

ii.
Clinical signs.

· Hemorrhages about the gingiva and joints strongly suggestive.

· Enlarged costochondral junctions and abnormal epiphyseal growth centers.

· Classic lesions of deficiency most likely present in animals less than 6 wks of age, that have been deficient for several wks.

· Should tissue analysis of Vit C be desirable, those organs that ordinarily contain large amts. of the vitamin and are rapidly depleted during the deficiency state are the spleen, adrenal cortex, and pituitary gland.

b.
Complex Vitamins.

c.
Vitamins A, D, E, and K.  Rare

i.
Vitamin A.  Unlikely.

ii.
Vitamin D.

· Can tolerate deficiency if ratio of calcium to phosphorus is normal.

iii.
Vitamins E and K.  Not known to occur.

2.
Minerals

Calcium, Phosphorus, and Magnesium; Metastatic Calcification
· Play a significant role in acid-base balance.

· GP nephron lacks or is deficient in glutaminase and thus glutamine is not used as a source of ammonia to remove hydrogen ions as ammonium ions.

· Can tolerate a wide range of dietary Ca:P if Mg is present in generous amounts.

· An excess of Ca or P will increase the Mg requirement.

· Naturally occurring rickets in unknown, can be experimentally produced.

· Dietary P and Mg appear to be of critical importance because these minerals influence acid-base balance as well as the occurrence of soft tissue mineralization (aka metastatic calcification)

3.
Pregnancy Toxemia (pregnancy ketosis)

· During last 2 wks of gestation or w/i few days of parturition.

· Risk factors - obesity, fasting, 1st or 2nd preg, change in diet, nonspecific stress, and heredity.

4.
Slobbers (Ptyalism)

· Characterized by wetness around the mouth, chin and ventral neck.

· Malocclusion, folate deficiency, chronic fluorosis, subacute scurvy, and hereditary factors.

· Maxillary teeth roots incline laterally, mandibular incline medially.  Lead to injury to oral mucosa or impaired tongue mobility.

5.
Diabetes Mellitus

Rarely reported in GPs, a type was observed in an Abyssinian and spread to Dunkan-Hartley in same room.

6.
Antibiotic Toxicity

· Several antibiotics, notably penicillin and clindamycin, can cause a fatal enterotoxic cecitis.

· Major consistent lesion is dilated hemorrhagic cecum.

· Death caused by Clostridium difficile toxin.

· Growth of the organism and toxin production are promoted as a result of selective suppression of competing flora.

C.
Neoplastic Diseases

· Prevalence of naturally occurring neoplasms is very low in GPs less than 3 yrs.

· Attributed to a serum factor known as a tumor inhibitory principle ( asparaginase, an enzyme w/ antitumor activity.

1.
Integumentary System

a.
Skin
· Trichofolliculomas most common skin tumor.

b.
Mammary Glands
· Most mammary tumors are benign w/ fibroadenomas being the most predominant type.

· Malignant mammary tumors about 30% and are mainly adenocarcinomas.

2.
Reproductive System

a.
Ovarian Tumors
· Most common are ovarian teratomas.  Nearly always unilateral and are seldom malignant.

· Principal clinical complication is intraperitoneal hemorrhage of the tumor, which may be fatal.

b.
Uterine Tumors
· Constitute the 2nd most likely site for tumors of the Repro tract.

3.
Respiratory System

· Pulmonary tumors are the most commonly reported nonhematopoietic tumors.

4.
Hemolymphopoietic System

· Lymphosarcoma most commonly reported malignancy.
· Leukemic (predominates) and aleukemic forms occur.

5.
Cardiovascular System

6.
Endocrine System.  Rare.
7.
Other Tumors.  Are of unusual occurrence.
D.
Other Diseases and Clinical Problems

1.
Integument

a.
Biting, Alopecia, and Hair Pulling (Barbering)
· Partial alopecia is common in sows in late gestation.

· Transitory partial alopecia occurs in weanling GPs w/ the emergence of large coarse guard hairs and thinning of the finer undercoat hairs.

· Barbering commonly observed.  Pups often bite and ingest hair from the dam during and shortly after lactation.  Subordinate animals by dominant animals.

b.
Pododermatitis and Hyperkeratosis of Footpads
· Usually the result of a combination of faulty design of cage floors, poor husbandry, and obesity.

2.
Alimentary System

a.
Malocclusion
b.
Cecitis
· Typhlocolitis common necropsy lesion.

� Gaulton whistle


� Primates, Red vented bulbul bird, fruit bats, salmonids (rainbow trout), Ictalurids (channel catfish), dolphins.
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