Chapter 5

5.  Biology and Diseases of Hamsters

Biology and Diseases of Hamsters

· Family Cricetidae member of order Rodentia.

· Characterized by large cheek pouches that are used to transport and store food, by thick bodies, and by short tails.

· Incisors that grow continuously and cuspidate molars that do not.

· I 1/1, C 0/0, PM 0/0, M 3/3 X 2 = 16

SYRIAN HAMSTER

I.
INTRODUCTION

A.
Description

· aka Golden Hamster, Mesocricetus auratus
· Adult: 6-8 in. (14-19 cm) Wt: 110-140 gm.

· Reddish-gold dorsal, gray-white ventrally.  May have dark stripe, pointed ears, dark eyes.

· Males:  coarse hair over darkly pigmented skin in costovertebral area.  Sebaceous glands (flank organ) which produce secretions in response to androgen production.  Large testicles that give caudal portion of body a pointed appearance.

B.
Use in Research

Four major reasons given for selection of the Syrian hamster for research are (1) availability and ease of reproduction, (2) relative freedom from spontaneous dzs coupled w/ susceptibility to many introduced pathogenic agents, (3) anatomical and physiological features w/ unique potential for study, and (4) rapid development w/ short life cycle.

1.
Availability

· breeding life 1 yr, 6 litters with 4-12 pups

· Good for genetic studies of chemical carcinogens and studying animal models of inherited dzs.

· BIO(R) 14.6 - dystrophy-like myopathy and cardiomyopathy, 100% CHF
· BIO(R) 4.24 - obesity w/ multiple endocrine anomalies and high incidence of benign adenomas of adrenal cortex
· BIO(R) 12.14 - sex linked mutation, progressive hindlimb paralysis, cystic prostatic hypertrophy, susc to agents toxic to humans.
2.
Freedom from Spontaneous Disease/Susceptibility to Induced Agents

· Susceptible to tumor induction by viruses of other species, e.g., polyoma virus of mice, SV 40 of monkeys, human adenovirus

· Susc. to deep fungal infections.  Histoplasmosis.  Conchoid Schaumann bodies are produced

· LHC/LAK are susceptible to slow virus dzs; Scrapie, TME and CJD

3.
Special Anatomical and Physiological Features

a.
Cheek pouch

· devoid of glands, transplants don't elicit imm rejection

· Can be transplanted to trunk, will maintain “privileged” characteristics.

b.
Immunological System

· Ontogeny of the thymic system and assoc. cellular immunity is delayed as compared to other rodents.

· 4/5 Ig classes, IgG, IgA, IgM, and IgE
.  No IgD.

· 2 inbred strains deficient in 6th component of complement

· Lack suppressor T cells and have atypical cytotoxic T cells.  Harkness and Wagner.

· MHC less diverse than other species of mammals.  LAS 46(6): 679-681

c.
Hibernation

· at 5(C

· studies on factors controlling saturation of fat

d.
Radioresistant

· w/ respect to lethality and survival time after irradiation

e.
Dentition

· Develop dental caries under defined conditions.  Influenced by form of CHO.

f.
Scent glands

· resistant to local applied carcinogens, but susc to malignant transformations from systemic estrogens and androgens

g.
Respiratory Tract

· Conductive airways contain limited glandular structures potential model for chronic bronchitis.

· Pulmonary lesions resemble centrilobular emphysema in man.

· Spontaneous bronchogenic and pulmonary cancers rare, model for chemical carcinogenesis.

· Resistant to pulmonary infection, able to decompose nicotine, good subject to study long-term inhalation effects.

h.
Gastrointestinal System

· Differs from other rodents.  Esophagus enters between forestomach and glandular stomach.  Forestomach has microorganisms and high pH suggesting fermentation, similar to ruminants.

· Value for study of pharmacological agents that might inhibit intestinal fluid secretions.

i.
Pancreas/Gallbladder/Biliary Tract

· Similar in function to mouse and rat, major pancreatic ducts join common bile duct prior to duodenum.  Distinguishes from other mammals.

· Model for pancreatic carcinogenesis, only animal model in which pancreatic tumors can be induced that are similar to man.

j.
Kidneys and Urinary Bladder

· studying effect of chemical carcinogens on urinary bladder.

· Estrogens to males cause renal tumors.

k.
Endocrine System

· 1st model studied Addisonian adrenal necrosis.

4.
Short Life Cycle and Rapid Development

· 8th day of pregnancy optimal time for teratogenic agents

· Diabetes induced in advance of mating, insulin therapy can be instituted w/o interrupting the teratogenic effects of the diabetogenic agent, streptozotocin.  Conception not influenced, but decrease in birth size and fetal wastage demonstrated effects on developing young.  Excellent model for studying embryonic development in diabetic females, to understand teratogenic effects of dz.

II.
BIOLOGY

A.
Development and Physiology
· Pups (2-3g) are born hairless, eyes and ears closed.  Have teeth.

· ears open 5d, eyes open 15d

· reproductive life span 6-8 wks to 15 months.

· Lifespan 2 yrs

B.
Genetics

· 2N = 44
C.
Nutrition
· Soybean meal offers better nutritional efficiency than fishmeal, unlike other rodents.

· Food consumption 5.5-7g/day, water- 30 ml/day

· Require Vitamin B and source of nonnutritive bulk.

· Broad muzzle, food placed on cage floor.

D.
Pharmacology

· Sensitive to corticosteroids

· Resistant to histamines and morphine

E.
Mating and Reproduction

· Male mature at 90g

· Female estrus at 3 months, 4d estrous cycle.  End of estrous cycle marked by copious postovulatory discharge fills vagina.  Creamy white, opaque, very viscous, distinct odor.  Successfully mated on evening of 3rd day after discharge.

· Gestation 16d, (15-18).
· Leave litter undisturbed until weaning, begins at 7-10d.  Weaning 21-28d.

F.
Summary of Management and Husbandry
1.
Caging and Environment

2.
Handling and Restraint

· Nocturnal

III.
DISEASES

A.
Infectious
1.
Bacterial

a.
Enteritis

(Proliferative ileitis, transmissible ileal hyperplasia, wet tail)

i.
Etiology and Prevalence

· Most common spontaneous dz of hamsters.  Specific cause unknown.  E. coli causes diarrhea but no proliferative dz and Campylobacter fetus jejuni isolated from experimentally induced proliferative ileitis.  See LAS 43:5 (405) Oct 93.

ii.
Clinical signs

· Diarrhea and death.

· Characteristic moist, matted fur on tail, perineum

iii.
Epizootiology and transmission

· Experimentally transferred by oral inoculation of tissue homogenate.

· Readily spread by direct contact and fomites.

· Animals 3-8 weeks old most often affected.

iv.
Necropsy findings

· Gross:  Thickening and congestion of the ileum, enlargement of the mesenteric lymph nodes, peritonitis, and adhesions.

· Histology: Hyperplasia of columnar epithelium of terminal ileum, proliferation of glandular epi, lymphadenitis w/ lymphoid hyperplasia, edema and leukocytic infiltration of sinusoids.

v.
Pathogenesis

· Initial phase: hyperplasia of villi.

· Inflammatory phase: Focal or segmented necrosis of crypt epithelium.  Occurs three weeks after transmission.

vi.
Differential diagnosis

· Tyzzer’s, cecal mucosal hyperplasia, antibiotic associated diarrhea, and salmonellosis.

vii.
Prevention, Control, Treatment.

· Review history of suppliers.

· Separate hamsters with diarrhea.

· Chemotherapy/chemoprophylaxis not recommended.

viii.
Research complications

· Major problem because of prevalence, variable morbidity, and high mortality.

· Potential for transmission to humans should be considered.

b.
Pneumonia

i.
Etiology and prevalence

· Pneumonia and neoplasia equally common and exceeded only by diarrhea.

· Bacterial etiologies: Pasteurella pneumotropica, Streptococcus sp., Streptococcus pneumoniae, Mycoplasma sp. (possibly).
· Viral etiologies: Sendai virus.

ii.
Clinical signs

· Depression, anorexia, nasal and ocular discharge, respiratory distress.

iii.
Pathogenesis

· Stress, variation in environmental temperature.

iv.
Differential diagnosis - assess clinical signs.

v.
Prevention, control, and treatment

· Avoid stressful situations, isolate affected animals.

· Antibiotics

c.
Lymphadenitis

· Possible causes: Staphylococcus aureus, (-hemolytic Streptococcus Lancefield group C, Streptobacillus moniliformis.

· Consider as analogous to the condition in guinea pigs.

d.
Tyzzer's disease

· Clostridium piliforme
· Diarrhea and death are the only reported clinical signs.

· Enterocolitis, lymphadenitis, and multifocal necrotizing hepatitis.

· Dx: Demonstration of organism with Giemsa or silver stains.

e.
Salmonellosis

· Rare in hamsters

· Salmonella enteritidis is the causative agent.

· Multifocal necrosis of the liver, with no enteritis.

· Histo: characterized by septic thrombi involving veins and venules, an unusual feature of the infection in hamsters.

2.
Viral

a.
Prevalence.

· Antibodies to 10 or 11 murine viruses (see table VI, page 135).

b.
Lymphocytic Choriomeningitis

i.
Etiology

· RNA virus of the arena virus group

ii.
Clinical signs

· Varies with a number of factors.

· Infected congenitally or as newborns: chronic progressive fatal disease characterized by inactivity and weight loss.

· Newborns or young adults: subclinical infections.

iii.
Transmission

· Implantation of virus containing tumors (principal mode)

· Direct contact, fomites, aerosols, and congenital infections.

iv.
Necropsy findings

· Congenital/neonatally: chronic glomerulonephropathy and widespread vasculitis.

v.
Pathogenesis

· Viremia that decreases in titer over a period of three months.  Amount of virus in urine exceeds that in the blood.  Viruria may last longer than viremia.  CF antibodies appear by the tenth day, reach peak levels by the sixtieth day.  Some animals develop dz w/ persistent viremia.

vi.
DDx.  Graft vs host dz, other procedures resulting in suppression of normal immune responses.

vii.
Prevention, control, and Rx.  QA program that tests hamster colonies for Abs and transplantable tumors for virus.  Elimination of infected animals or tumors.

viii.
Research complications - Superinfection of the spontaneous hamster tumor designated Fortner fibrosarcoma No. 2 resulted in complement fixing antibodies reactive with tumor extracts that mimic specific tumor antigens observed with virus induced tumors.  Human epidemics.

c.
Sendai Virus

i.
Etiology

· Parainfluenza I, an RNA agent of the paramyxovirus groups.

· Closely related to human virus hemadsorption type 2 (HA-2).

ii.
CS.  Asymptomatic except for occasional deaths in suckling hamsters.

iii.
Epizootiology and transmission

· Enzootic form reported.

iv.
Necropsy findings - Consolidation of the lungs

v.
Pathogenesis - not known in hamsters

vi.
DDx.  Streptococcus pneumonia, Pasteurella pneumotropica, Streptococcus sp., pneumonia virus of mice.

vii.
Prevention, control, and treatment

· Separate from other species, hamsters from other sources should be housed separately unless all are known to be free of infection.

· Inoculation w/ temperature sensitive mutant induced a specific immune response and protected hamsters from subsequent wild-type virus challenge.  LAS 45(3): 233-238

viii.
Research complications - mortality, suppression of the immune response.

d.
Type C Virus

i.
Etiology

· Similar to the family Retroviridae, Type C oncovirus group.

· Originally observed in human adenovirus induced hamster tumors.

ii.
Clinical signs

· Lymphomas containing type C particles have been transmitted by cell free extract.

iii.
Epizootiology, transmission, and pathogenesis

· No information available for hamster type C viruses, other viruses of this group have copies of genes integrated into normal cells.

· Not normally expressed, but can be activated by physical or chemical agents.

iv.
Research complications.  Complicates research involving testing of oncogenic potential of other animal or human agents.

3.
Parasitic

a.
Protozoan- role in enteric disease is unknown

b.
Nematodes

· Syphacia obvelata pinworm or if housed with rats, Syphacia muris
· Rx:  piperazine 10 mg/ml in water

c.
Cestodes

i.
Hymenolepis nana, dwarf tapeworm, most important internal parasite of hamsters.  Found in small intestine.

ii.
CS.  benign, may cause impactions

iii.
Epi and trans.

· Only known tapeworm w/ either a direct or an indirect cycle w/ flour beetles or fleas as intermediate host

· 14-16d direct cycle, indirect variable, autoinfection.

iv.
Dx

· Eggs in feces or mature worm in intestines.

· Differentiated from H. diminuta by hooks on scolex

v.
Prevention, control, and Rx.  Iso and quarantine, insect and rodent control.  Yomesan

vi.
Research complications.  Zoonotic.

d.
Mites

i.
Etio and prev.  Acariasis assoc. w/ 2 species, Demodex criceti or D. aurati, can have inf with Notoedres sp., Ornithonyssus bacoti, Spleorodens clethrionomys.
ii.
CS.  Alopecia w/ dry scaly skin.

iii.
Path.  Dilated hair follicles that contained debris and mites, loss of hair shaft, an increase in thickness of the corneus, and little inflamxn.

iv.
Pathogenesis

v.
Dx.  Skin scrapings

vi.
Research complications.  “Background noise”

B.
Neoplastic Diseases

1.
Introduction
2.
Benign Neoplasms

· Polyps of the intestinal tract and adenomas of the adrenal cortex

3.
Malignant Neoplasms
· Lymphosarcomas most frequently reported.  10:1 male to female

· Horizontally transmitted malignant lymphomas

· A mammalian viroid, (non-encapsulated, DNase sensitive low molecular weight, disease causing, self replicating, naturally infecting nucleic acid) has been associated with outbreaks of horizontally transmitted malignant lymphomas.

C.
Miscellaneous Diseases

1.
Amyloidosis and the Associated Nephrotic Syndrome

· Principle cause of death of hamsters on long-term experiments, no apparent antecedent dz.

· AA and AP proteins in isolated amyloid fibrils suggest the condition is the secondary type.

· Serum albumin decreased and total globulin is increased in hamsters over 1 year old.

· Analogous condition in CD-1 mice.

· Histo: amyloid deposits in glomeruli first, then in spleen, liver, and adrenals.

2.
Polycystic Dz

· Liver, due to developmental defects

3.
Antibiotic-Associated Enterocolitis

· Abs selective for G+ organisms.

· Ampicillin, vancomycin, erythromycin, cephalosporins, oral gentamicin induce. Tetracycline and Metronidazole not assoc.

· Anorexia and diarrhea prior to death at 4-19 days.

· Ileal and cecal distention w/ hyperemia

· Clostridium difficile toxins

CHINESE HAMSTER

I.
INTRODUCTION

· Cricetulus griseus (Chinese or striped-backed hamster)

· 22 chromosomes (2N = 22)

· Tissue culture cells have become popular for mutagenic and carcinogenic studies due to the low incidence of spontaneous and endogenous viral infections.

· More radioresistant than Syrian hamsters and many other common lab rodents.

· Animal model for spontaneous hereditary diabetes mellitus.
· Susceptible to experimental induction of stomach and esophageal cancer.

· Similar in size to mice.

II.
BIOLOGY

· Chromosome # of 22 provides an in vivo cell system for cytogenetic studies.  10 large prs of autosomes and 2 sex chromosomes can be readily identified.

· Adults weigh between 39.3 and 45.7 grams, and are ( 9 cm long.

· Newborns weigh 1.5 to 2.5 gms.

· Life span = 2.5 to 3 years

· Relatively large testicles.  Spleen and brain larger than Syrian.

· Water intake is 11.4 ml/100 gm BW (males) and 12.9 ml/100 gm BW (female)

· Reversed illumination required for breeding.

· Sexual maturity indicated by opening of the vagina.

· Mucous-like creamy material secreted at the beginning of estrus.

· Estrus cycle consists of 4 phases with 16 distinct behavioral characteristics.

· Copulation plug present after copulation, dissolves in 3 to 4 hrs.

· Temperatures above 82(F may increase the number of runts.

· Pregnancy indicated by closed vagina w/ dry, pale and scaly surrounding tissue at d 4.

· Newborn animals have front incisors.  Body hair appears at 3 to 4 days, complete coverage in 7 days.  Eyes and ears are open within 10 to 14 days.  Testicles descend in 30 days.

III.
DISEASES

A.
Infectious

· Tyzzer’s occurred in a group of 12 animals.

· Another group had antibodies to murine viruses.

B.
Metabolic/Genetic

1.
Diabetes Mellitus

· Similar to IDDM of man.

a.
Etiology

Associated w/ degranulation of the B cells of the pancreatic islets of Langerhans.

b.
Clinical signs

Can show up as early as 18 days, but can occur at any age.  PU/PD.  Initial weight gain then becomes sluggish and dehydrated.  Blindness, conjunctivitis, or alopecia  may occur.

c.
Epizootiology

Transmitted as a recessive factor.  Four recessive genes involved.  If any pair is homozygous, glucosuria can result.

d.
Necropsy findings

· Macroscopic lesions confined to kidneys, which are enlarged, spongy, and friable.

· Microscopically, the islets of Langerhans in the pancreas are decreased in number.  B cells are decreased in number.

e.
Pathogenesis

Defect is a degranulation of B cells, which results in a decreased amount of insulin production with a reciprocal increase in glucagon.

f.
Differential diagnosis

Rule out any time colony illness occurs.  Tyzzer’s must also be considered.

g.
Treatment and control

Hypoglycemic drugs may be indicated in breeding females to maintain inbred lines.

h.
Research complications

Cytogenic studies could produce adverse, unreliable data.

C.
Traumatic
· Female littermates become very aggressive when reaching maturity.  Bite wounds and death occurs.  Separate before fighting becomes problem.

D.
Neoplastic
· Low incidence of spontaneous tumors.  Liver and reproductive organs mainly involved.

· Uterine adenocarcinomas, hepatomas, and pancreatic adenocarcinomas have been found.

E.
Miscellaneous

1.
Cerebral Hemorrhage
Occurred in 20% of 253 hamsters given 131I.  Hemorrhage most evident between the cerebral hemispheres with blood often in the lateral ventricles.  Due to inflammation and necrosis of the anterior cerebral artery.

2.
Periodontitis
Found in a strain w/ diabetes mellitus.  Characterized by absorption of the alveolar bone, inflammation, and pocket formation due to splitting of the epithelial attachment.  Corresponds to humans w/ DM and periodontitis.

3.
Nephrosclerosis

Grossly, pitting and decreased size in severely affected kidneys.  Micro, tubular degen, mild interstitial fibrosis, and focal atrophy of cortex.

4.
Spondylosis
Incidence increased in hamster’s w/ DM.

5.
Pulmonary Granulomas
Subpleural, yellowish-grey foci, 1-3 mm in diameter w/ variable involvement of the lung parenchyma.  Cause is not known.

EUROPEAN HAMSTER

I.
INTRODUCTION

· Cricetus cricetus.

· Wild caught animals from Germany found to have bronchogenic squamous cell carcinoma.  Since been found to be susceptible to N-diethylnitrosamine w/ development of resp tumors.  More suitable model than Syrian for smoke inhalation studies.

II.
BIOLOGY

· Size of a guinea pig.  Newly weaned animals weigh 75 grams.  6-month-old females and males weigh 300 and 400 grams respectively.

· Water consumption is 5 ml per 100 gm body weight.  Food consumption is 2.9 gm per 100 gm BW in summer and 1.8 gm/ 100 gm BW in winter.

III.
DISEASES

· No diseases listed.

ARMENIAN HAMSTER

· Cricetulus migratorius, aka the gray hamster.

· Susceptible to mutagenic and carcinogenic agents and for studying meiosis due to semisynchronous meiotic progression beginning at 15 days of age.  Highly susceptible to oncogenic viruses and has a high tolerance to both homologous and heterologous transplantable tumors.

· Care and management similar to Chinese hamster.

· 2N = 22, X and Y are the same size.

· Gestation 18-19d.

� Its only a GAME w/ Hamsters
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