RatPathSumTable


Lab RATS
Taxonomy Rattus norvegicus 2n = 42; Family Muridae (50-60 Rattus species, 2n varies)
OTHER RATS 

	Genus species
	Common names 
	Comments

	Rattus rattus 
	Black rat, roof rat, ship rat
	Muridae –2n = 38 Europe; 2n = 40 Asia; nests

	Psamomys obesus 
	Fat sand rat 
	Muridae – diabetes model 

	Mastomys natalensis 
	Multimammate rat 
	Muridae – 8-12 pr mammae; stomach ca, schistosomiasis research

	Cricetomys gambianus
	Giant Gambian Rat
	Cricetidae – pet? Monkeypox reservoir 2003 http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5223a1.htm

	Sigmodon hispidus
	Cotton rat 
	Cricetidae – big rats, big bite - infectious disease model – hassle to maintain

	Heterocephalus glaber
	Naked Mole Rat 
	Bathygeridae (hystricomorphs) – longevity up to 28 yrs; no? tumors? 

	
	
	

	
	
	


LAB RATS – more info from Festing at http://www.informatics.jax.org/external/festing/rat/STRAINS 
Nomenclature – cf mouse http://www.informatics.jax.org/mgihome/nomen/gene.shtml see also http://rgd.mcw.edu/ 

· OUTbred  Lab Code: Strain – gene info etc info - E.g. Crl:WI(UL)-Tp53tm1/Hubr, Hsd:Sprague Dawley®SD®;  
Some names or abbreviations are registered trademarks  Crl:CD® aka  Crl:CD(SD)  (CD® = from Sprague Dawley to Charles River 1950); CDF® Fischer rats from Dunning to Crl c1960 Cesarean derived & inbred 
Hsd:Sprague Dawley®SD® also from Sprague Dawley c ???Date; CD = Cesarean Derived; BR = Barrier reared
Holding institutions lab code should be 1st (Taconic Tac usually does not do this); multiple Lab codes offer historical info/insight
Outbred stocks are genetically undefined, should be bred to maximize heterozygosity – are they just ‘not inbred’?

· INbred. Strain – gene info / Lab Code etc info e.g. SHHF/MccGmiCrl-Lepr cp/Crl , SHROB/KolGmiCrl-Lepr cp/Crl
Holding institutions lab code should be LAST (Taconic Tac usually does not do this);

	Strain
	Abbrev
	Inbred ?
	Color Geno
	RT1 haplo
	Comments

	ACI
	
	
	ABC
	
	

	BB
	
	
	
	
	Diabetes mellitus in outbred Wistars at Biobreeding Labs; lymphocytic insulitis thyroiditis 

	Brown-Norway
	BN
	IN +
	aC
	n
	‘Allergy’eosinophilic granulomatous  pneumonia; autosomal polygenic hydronephrosis 

	Buffalo
	BUF
	IN
	c
	b
	Endocrine tumors: Pituitary, adrenal, thyroid; thymoma? 

	Copenhagen
	Cop
	IN
	h/h
	av1
	Brown hood, prostate ca; resist estrogen induced mammary tumors

	Dahl Salt Sensitive 
	DSS
	IN +?
	
	
	3 strains (DSS 1-3); Hypertensions, ‘cardiomyopathy’ on Hi Salt diet; also obese hyperlipidemic hyperinsulinemic 

	Eker rat
	
	NO
	Var?
	
	TSC2 (Retrotransposon insertion) mutation (homozygous lethal) (  dominantly inherited Renal Ca & Uterine Leiomyoma; spleen hemangiomas 

	Fischer 344
	F344
	IN
	c
	lvl
	Used to be most common inbred; Used to be common in tox carc; stay fairly small
Hi incidence interstitial cell tumors & LGL leukemia

	Gunn
	
	
	
	
	ICTERUS hyper bilirubinemic model of Crigler Najjar dt Ugt1a1 mutation; (dominant mutation for hydronephrosis – some stocks)

	Hairless
	
	
	c
	
	Prss8hr from a Crl:CD(SD) in 1980s Crl:CD-Prss8hr 

(Also ‘hairless’ variants in pet trade by breeding ’Rex’ rats)

	LEC 
	
	
	?
	
	ICTERUS hyper bilirubinemic model of Wilson’s disease die w hepatitis c 4mo  or ( hepatic ca
‘Cinnamon like’ coat color

	Lewis
	L
	IN+
	c
	l
	Developed by Lewis from Wistar stock, used for transplantation, etc 

	Long-Evans
	LE
	
	h/h
	
	Hooded; known for resistance to infectious disease, fewer mammary tumors

	RNU
	rnu
	
	var
	
	Foxn1rnu  ‘Athymic’ T deficient,  identified in 8way cross @ NIH : Crl:NIH-Foxn1rnu , Tac:NIH-Whn

Foxn1rnu? ‘Athymic’ nude mutant from Rowett Institute (Rh) Scotland HSD:RH- Foxn1rnu

	PCK
	PCK
	IN
	c
	
	Pkhd1pck iPolycystic Kidney disease dentified in CD® colony, inbred model ARPKD

	SHHF
	
	IN
	c
	
	Spontaneously Hypertensive Heart Failure rat – SHROB backcrossed to SHR/N developed heart failure (McCune) + hypertension, nephropathy, insulin resitance – carries  Leprcp

	SHR
	
	IN
	c
	k
	Spontaneous Hypertensive Rat - derived From WKY – several related strains

	SHROB
	
	IN
	c
	
	Leprcp corpulent mutation identified in SHR Fe x SD male (Koletsky @ CWRU): SHR Obese

Obese hypertension hyperlipidemia hyperinsulinemia nephropathy

	SHRSP
	
	IN
	c
	
	SHR stroke prone from WKY hypertensive rats : cerebral hemorrhage rats 

	Sprague Dawley®
	SD®

CD®
	
	c
	
	MOST common rat in literature & now in tox/carc studies.  Origin c1925 Dawley bred Wistar Fe x hooded Male. SD® = Harlan’s; CD® = Charles River

	Wistar
	W
	
	c
	
	First lab rat c 1906 @ Wistar Institute Phila. PA.

	Wistar-Furth
	WF
	IN
	c
	u
	Furth c1945 developed high leukemia strain from Wistar stock – poor survival 

	Wistar-Kyoto
	WKY
	IN
	c
	l
	‘Control’ for SHR but different haplotype – in bred from Wistar stock @ Kyoto to NIH 1971

	Zucker Fatty
	ZDF
	
	var
	
	Leprfa fatty allele in Lepr; Inbred or outbred, DIO, Type II DM


Interesting RAT features (phenotypes)
	System
	Rat Phenotypes
	Comments

	Gestation 21-23d
	5-6g pups; incisors  ~p6-8; haired ~p7-10; eyes open ~p14-17; wean ~21d
	

	ALIMENTARY
	
	

	Teeth 
	Hypsodont incisors; rooted molars
	

	Salivary glands
	Sexual dimorphism
	

	Stomach
	Squamous forestomach
	

	Intestine
	Paneth cells in small intestine (less prominent than mice) 
	

	Liver 
	4 lobes Consistent Lobation (v mouse) Median; R lateral; Left; Caudate
NO gall Bladder (like ferret horse)

Polykarya (aneuploidy but << mice)
	[1] [2] 

	HEMATOPOIETIC
	No tonsils
	

	Thymus
	Involutes eventually; Cysts (ultimobranchial remnants) are not unusual
	

	Spleen 
	Accessory spleens

Hemosiderin esp in females 
	

	Hematopoiesis
	Extramedullary hematopoiesis common in liver & spleen but less than mice

Hematopoiesis remains active in long bones
	

	Hematology
	WBC up to 80% Lymphocytes 

Eosinophils have donut nuclei without lobation 
	

	Mast cells 
	Common in many tissues 
	

	INTEGUMENT: (skin)
	
	

	Yellow with age
	Oxidation of sebum etc 
	

	MUSCUOLSKELETAL 
	
	

	Bone
	No Haversian bone

Epiphyses close, but some very late
	

	REPIRATORY (Resp) 
	Obligate nose breathers
	[3]

	Nose / head
	Prominent vomeronasal organs 

Incisive fissures (nasopalatine ducts) connect oral and nasal cavities.
Maxillary recess (not sinus) lateral to nasal cavity
	(not cleft palate) 

Common site of mild suppurative inflammation 

	Lungs
	1 left + 4 right lobes

No intrapulmonary bronchi (bronchioles don’t have cartilage)

Cardiac muscle extends around large pulmonary veins

Serous cells in respiratory epithelium (unique to rat) 
	Eosinophilic Crystals – blood pigment usually

	UROGENITAL
	
	

	Kidney
	Hyaline droplets (eosinophilic droplets) in tubule epithelium cytoplasm 

CPN – chronic progressive nephropathy
	More common in male

	Urine 
	Proteinuria in males (tubular alpha globulin)
	

	Uterus
	Adult females have cyclic eosinophil infiltration of endometrium
	

	Miscellaneous
	
	

	Lacrimal gland
	Exorbital (+ infraorbital?) striking karyomegaly, anisocytosis
	

	Pineal gland
	Prominent compared to mice 
	


Spontaneous RAT Pathology (Phenotypes) NON Neoplastic incidence/onset/severity vary with stock strain, diet, environment
	
	RAT Pathology (Phenotypes) NON Neoplastic
	Comments

	SYSTEMIC (multi system) 
	
	

	Mineralization soft tissue 
	Often w ORN & Parathyroid hyperplasia (hyperparathyroidism) 

arteries, lungs, kidney heart, gastric mucosa
	Usually renal secondary hyperparathyroidism

	ALIMENTARY
	
	

	Malocclusion 
	Incisors
	Molars are rooted

	Ileus
	Germfree? Chloral hydrate 
	r/o Tyzzer’s disease megaloileitis 

	Liver
	Anisocytosis polyploidy (less than mice); 
Peliosis (telangiectasia) – blood filled vessels sinusoids, vs hemangiosarcoma
	Aging Rat changes

	Liver 
	Extramedullary hematopoiesis (EMH) (Less common than in mice)
	Expect in young & with infections

	Liver
	Hemochromatosis Hsd:HHCL Wistar rats Tfr 2 mutation 


[4] ADDIN EN.CITE 
	

	Liver
	Hepatodiaphragmatic nodules – dt small diaphragmatic hernia 
	F344 > SD

	Liver
	Foci of hepatocellular alteration; 
	Metabolically (enzymatically) different

	Hepatocellular hypertrophy
	Increase cell size, cytoplasm volume; central, periportal or diffuse 
	glycogen, lipid P450, peroxisomes

	Hepatocellular hyperplasia 
	Usually nodular, regenerative ; without atypia, but may distort architecture
	Frequent with leukemia 

	Cholangiofibrosis
	Cholangiofibrosis portal fibrosis/ bile ductular hyperplasia +/- inflammation
	Helicobacters ? (progress to cirrhosis?)

	CARDIOVASCULAR
	
	

	Cardiomyopathy
	Myocardial  deneration mineralization inflammation 
	Common

	Polyarteritis 
	Periarteritis, necrotizing proliferative, with fibrinoid change +/- mineralization; Mesenteric pancreatic testicular arteries 1st 
	SHR & hypertensive rats; Older SD etc rats

Aka PAN polyarteritis nodosa

	INTEGUMENT: (skin)
	
	

	Ringtail 
	Annular constrictions; may ( terminal necrosis / gangrene / loss
	Low humidity; hypothermia e.g. water accident, other causes of constrictions

	MUSCULOSKELETAL
	
	

	DJD 
	Degenerative osteoarthritis
	Knee etc

	NERVOUS
	
	

	Hydrocephalus 
	Genetic vs acquired dt obstruction of aqueduct 
	sporadic

	Radiculoneuropathy
	Posterior paresis
	cauda equina of aging rats

	Spongiform change
	Vacuoles 
	Aging rats – r/o processing artifact 

	Retinal degeneration
	Light-induced retinal degeneration, Genetic retinal degeneration
	

	Albinism
	Light-induced retinal degeneration, cataracts in albino rats
	

	RESPIRATORY (Resp)
	
	

	Alveolar histiocytosis
	Aggregates of foamy alveolar macrophages in alveoli & terminal airways. 
	Aka ‘Foam cell foci’ Common 

	BN pneumonia 
	eosinophilic granulomatous  pneumonia of BN rats (ddx PcP) 
	‘allergic’ phenotype

	Inhalation pneumonia
	Bedding, food
	

	Endocrine
	
	

	Pancreas 
	Giant islets vs adenomas; exocrine atrophy
	Old rats 

	UROGENITAL
	
	

	Chronic Progressive Nephropathy


	Glomerulonephritis with significant sclerotic features;

Basement membrane thickening; tubule degeneration regeneration, dilatation proteinosis ( casts  

+/- arteriosclerotic features +/- Nephrocalcinosis +/- hyaline droplet change
	Major life-limiting disease especially SD & males

Can ( hyperparathyroidism with mineralization of many soft tissues;

Role of diet calories,  protein

	Nephrocalcinosis 
	Sometimes used for Nephropathy with significant mineralization 

May be ‘crunchy’ with gross mineral at corticomedullary junction
	Females ?> male ? Dietary Ca:P imbalance

	Hydronephrosis
	NOT polycystic kidneys; more common in right kidney
	Obstruction  r/o uroliths; Hi Estrogen; (Gunn, BN)

	Urinary calculi 
	(Urolithiasis) mixed mineral calculi  
	+/-assoc with cystitis Trchosomoides etc

	Renal tubule mineralization
	Mineralization in collecting ducts & tubules, more common in female 
	Also called ‘microlithiasis’

	Ovaries uterus
	Cystic ovaries, cystic endometrial hyperplasia, uterine hypertrophy
	Estrogen response or constant light

	Male repro
	Testicular + seminal vesicle atrophy
	Aging, estrogens? Etc?

	Misc.
	
	

	Auricular chondritis
	nodular inflammatory lesions on pinnae
	Esp SD, WI

	Chromodacryorrhea
	Porphyrin from Harderian glands around eyes, on paws, face

Extracellular autofluorescent porphyrin pigment in Harderian gland lumina
	 Dehydration stress – water bottle

	Hyperthermia
	May see ptyalism, dehydration Chromodacryorrhea
	


Spontaneous RAT Pathology (Phenotypes) Neoplastic – incidence/onset vary with stock strain, diet, environment 
	
	RAT Pathology (Phenotypes) Neoplastic
	Comments

	ALIMENTARY (Int)
	
	

	Liver - Foci of cellular alteration 
	Acidophilic, basophilic, clear cell  - preneoplastic?
	Pre neoplastic? 

	Liver tumors
	Unusual unless induced; adenoma, carcinoma, hepatoblastoma 
	Helicobacters ?

	CARDIOVASCULAR:
	
	

	Cardiac schwannoma
	Endocardial spindle cell proliferation infiltrates myocardium extend into ventricle.  Endocardial fibroelastosis = early or small lesion? 
	Sporadic – S 100

	Hemangiosarcoma 
	
	sporadic

	ENDOCRINE
	
	

	Pituitary adenoma
	Pars distalis chromophobe adenoma = most common, often bloody 
	Most common T? Often Prolactin secreting

	Pheochromocytoma
	Adrenal medullary tumor 
	F344

	Thyroid carcinoma
	C cell  parafollicular (>5%) > Follicular?
	Aging studies

	HEMATOPOIETIC
	
	

	Mononuclear leukemia

(LGL leukemia)
	Splenomegaly ( lungs, liver everywhere
Leukocytosis with large granulated cells 
	F344 ‘ 

	Other lymphomas
	
	Often B cell origin

	Histiocytic sarcoma
	skin, subcutis, peritoneum, etc; lung metastases are common

Pleomorphic, round cell – mesenchymal appearance; +/- Myeloid hyperplasia in spleen; +/-  hyaline droplets (lysozyme) in kidney.
	Aka Fibrous histiocytoma esp in skin

IHC POS for lysozyme, vimentin, ED-1. 



	INTEGUMENT: (skin)
	
	 

	Mammary fibroadenoma
	Often have much collagen with only few acini, epithelial elements 
	Esp Old female SD rats

Mammary Ca are unusual

	Fibroma
	Abundant collagen – more common than sarcomas 
	Firm, can get big

	Sarcomas

(& ‘mallignant fibrous histiocytoma’)
	Fibrosarcoma – invasive – consider also: 

PNST – peripheral nerve sheath tumor – storiform patterns

MFH Malignant Fibrous histiocytoma & histiocytic sarcoma – some controversy regarding name, cell of origin – pleomorphic  cells histiocytoid to spindled [5]
	

	Zymbal’s gland tumors.
	Neck mass: Adenosebaceous squamous differentiation (  squamous cell CA
	

	Preputial gland tumors
	Ventral inguinal mass: Adenosebaceous
	r/o abscess

	Keratocanthoma
	Crateriform nodule with central keratin debris; vs squamous papilloma or epidermal inclusion cyst
	

	Amelanotic melanoma
	Often on pinna eyelid; interlacing spindled cells, 
	Neural crest origin (S100+) premelanosomes on EM 

	MUSCULOSKELETAL 
	
	

	Rhabdomyosarcoma
	Rare – pleomorphic – myoid features [6]
	

	Chordoma 
	Paravertebral, perivertebral (often tail); characteristic large vacuolated "physaliferous" cells
	Occasional; notochord derived  = usually a tail tumor

	Chondrosarcoma 
	Rare – pleomorphic – myxoid to cartilaginous features [7]
	

	Osteosarcoma
	Rare – 1 report in meninges 
	

	NERVOUS
	
	

	Meningioma
	Or granular cell tumor; discrete circumscribed in cortex-meninges
	PAS+ granules

	Glioma, glioblastoma, astrocytoma ??
	glioma GBM glioblastoma multiforme, can cross midline

rule out histiocytic sarcoma 
	Sporadic GFAP +

	RESPIRATORY (Resp)
	
	

	Primary Lung tumors 
	Very unusual – r/o metastases
	

	Lymphoma ??
	Lymphoma primarily in or restricted to lungs, apparently arising from perivascular lymphoid proliferation …. Role of Mycoplasma??
	Associated with Mycoplasma pulmonis infection [8]

	UROGENITAL
	
	

	Testes Leydig tumors
	Interstitial cell tumors
	Almost all F344 > 1yo 

	Ovarian tumors 
	Papilloma of ovarian rete, Teratoma, Granulosa/theca cell tumors, Cystadenomas/adenocarcinomas, Dysgerminoma 
	Sporadic

	Uterus
	Uterine stromal sarcoma – polypoid mass of stroma, capillaries, with invasion to distinguish from stromal polyp 
Leiomyoma in Eker rat
	Sporadic - Common

	Uterus
	Leiomyoma in Eker rat [9]
	Eker rats   get Renal Ca aso

	Uterus cervix
	Granular cell aggregates – tumors; eosinophilic cytoplasmic granules 
	S100 positive; Schwann cell origin? 

	Kidney Nephroblastoma 
	Abortive tubules, glomeruli in spindle cell stroma (metanephric blastema, stromal, epithelial derivatives), 
	Sporadic, developmental/early onset but not usually evident until adult; considered to malignant

	Renal Carcinoma 
	Hereditary in Eker rats  Tsc2 mutation (Nihon etc rats )  
 ADDIN EN.CITE 
[10]
 [9]
	Uterine leiomyoma in Eker rats also

	Other Renal tumors
	Oncocytoma rounded epithelial cell with eosinophilic cytoplasm 

Tubular adenomas (>5 tubule diam) (> carcinoma)
	From collecting duct usually benign, sporadic

Usually at poles , sporadic 

	Urinary Bladder
	Transitional cell (papillary) hyperplasia; (occasional tumors)
	Frequently with calculi &/or Trichosomoides

	Misc.
	
	

	Mesothelioma
	Proliferative epithelial-mesenchymal, frequently spreads from spermatic cord on peritoneal surfaces; can ( thorax
	Esp F344


FELASA TESTING RECOMMENDATIONS FOR RATS 2014 
 ADDIN EN.CITE 
[11]

· All agents listed should be reported if found in diagnostic examinations …

· Acknowledge  that inclusion of the Pasteurellaceae family is controversial…. correct identification of P pneumotropica by some commercial kits…fluidity of classification…

	Viruses -- Q3mos; annual testing 

Parvoviruses:

· Kilham rat virus 

· Rat minute virus 

· Rat parvovirus 

· Toolan’s H-1 virus 

Pneumonia virus of mice 

Rat coronavirus/Sialodacryoadenitis virus 

Rat theilovirus 

Hantaviruses 

Mouse adenovirus type 1 (FL) 

Mouse adenovirus type 2 (K87) 

Reovirus type 3 

Sendai virus 

? Herpesviruses

? Retrovirus

? Cowpox
	Bacteria and fungi -- Q3mos; annual testing

Clostridium piliforme 
Helicobacter spp. 

· If positive, speciation for H. bilis is recommended

Mycoplasma pulmonis 
Pasteurella pneumotropica 
Streptococci b-haemolytic (not group D) 

Streptococcus pneumoniae 
Cilia-associated respiratory bacillus 

Pneumocystis spp. 

Salmonella spp. 

Streptobacillus moniliformis 

	Parasites -- Q3mos

Endo- and ectoparasites 

(reported to the genus level) 

Additional agents*

Bacteria and fungi:

Bordetella bronchiseptica

Corynebacterium kutscheri

Encephalitozoon cuniculi

Klebsiella oxytoca, Klebsiella pneumoniae

Other Pasteurellaceaey

Pseudomonas aeruginosa

Staphylococcus aureus

Others as necessary

*Testing for these agents is optional and should be pursued if there is a specific need. Frequency of testing will depend on local circumstances.


VIRUSES in RATS
	Virus order /family
	Virus
	Spp

specif
	Prev

Dx/Detection
	Rat Disease ~ Pathology ~ Phenotypes
	Comments

	XXXX
	Rat respiratory virus – See P carinii 
	R?
	Common
PATH 

Pc PCR
	Gross – patchy lesions resolve in immune sufficient
Perivascular cuffs; Interstitial pneumonia (lymphohistiocytic + eos, neutrophils) 
	Hiest prevalence @8-12w old 

Seems to resolve completely
not hantavirus, PVM, Sen

	Adenoviridae
Mastadenovirus
	Rat adenovirus 
	M R
	Common

Serol Path
	INIB enterocytes

Small Intestine
	Reacts with MAD2

Incidental INIB in young 

	Herpesviridae Cytomegalovirus
	Rat Cytomegalovirus (RCMV)
	R
	Rare 
	cytomegaly, inclusions in salivary + lacrimal acinar / duct epithelium, esp submandibular. Mild non suppurative interstitial inflam.
	Common in wild rats; Do not confuse with normal lacrimal gl

	Papovaviridae polyomavirus
	Rat Polyomavirus
	R
	1 report
Path PCR?
	wasting nu/nu rats: Sialoadenitis + INIB in parotid gland duct epithelium 
	

	Parvoviridae Parvovirus
	Rat virus (RV)

Toolan H-1 virus (H-1)

Rat parvovirus (RPV)
	R 
	Common

Serol Path
	RV: Subclin or fetal resorption, neonatal cerebellar hypoplasia, hepatitis, jaundice, steatorrhea. Adult Hemorrhage in CNS & peritesticular
H1 transient biliary hyperplasia? +IgG 
	H1 & RPV sub clinical Diagnosis by NS1, VP2 detection or antibodies
H1 oncolytic Rx model 
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	Poxviridae
Orthopoxvirus
	Cowpox virus
	?
	Pet rats 2011
	Necrotizing rhinitis ? experimental skin lesions 
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ZOONOTIC CONCERN
	Pet rats 2011

	
	Monkeypox
	no
	Cricetomys
	Giant Ghambian Rats ZOONOTIC CONCERN
	CDC ban  on African rodents

	Bunyaviridae
Z Hantavirus
	Hanta viruses
	Rodents 
( Hu!
	Rare in lab
Serol
	None – ZOONOTIC CONCERN
	Common Sero+ in wild
Reservoir concern

	Coronaviridae 

Coronavirus
	Sialodacryoadenitis virus (SDAV)
	R
	Was common
Path Serol
	Swollen neck dt sialoadenitis edema; eye lesions dt dacryoadenitis  necrotizing rhinitis, tracheitis, bronchitis; interstitial pneumonia 
	Obvious Clinical Dz + Path 
Many strains (~ MHV) 

	Paramyxovirus

Pneumovirus
	Pneumonia virus of mice (PVM)
	M R Gp H
	Was common

Serol Path 
	Subclinical. perivascular + interstitial lymphocytic infiltrates in seropositive (recovered) rats
	More likely to cause lesions in rats than mice? 

	Paramyxovirus

Paramyxovirus
	Sendai virus
	M R Gp H
	Was common

Serol Path
	Subclinical- infant mortality – wasting nu/nu
Mild necrotizing – proliferative lesions 
	Similar pathology to resistant mouse strains

	Picornaviridae Cardiovirus
	Rat Theilovirus 
	M R
	? common 

Serol
	None?  
	Aka rat cardiovirus 

Cross reacts with TMEV

	Reoviridae 
Rotavirus B
	Infectious diarrhea of infant rats (IDIR) virus
	Rat (> Hu
	Rare
Sero 
	Suckling  (<2do) diarrhea; Villus necrosis shortening enterocyte ICIB syncytia –esp distal SI
	May infect human + human is likely source 

	Reoviridae 

Orthoreovirus
	Reovirus 1, 2, 3
	
	?
Serol
	None ?
	

	Retrovirus
	Rat leukemia virus (RLV)
	
	100%
NA
	Endogenous proviruses
	Experimental murine sarcoma agents  


NON Viral agents in Rats
	Agent in Rats
	Primary Site 
	Gram, AF, 

Silver etc
	Prev

Dx/Detection
	Disease ~ Pathology ~ Phenotypes
	Comments

	II. BACTERIA
	
	
	
	
	

	Bordetella bronchiseptica
	Resp
	G- Sil
	Rare

Cult Path
	Rhinitis, otitis, lower respiratory disease
	Opportunist or copathogen?

	Campylobacter  spp.
	Int 
	Sil
	?

Path Cult 
	organisms in apical cytoplasm of hyperplastic/neoplastic enterocytes
	= Lawsonia intracellularis? 

	Clostridium piliforme 
	Ileum
	Sil
	Rare now

Path PCR
	Megaloileitis, necrosis hemorrhage intracellular bundle of filamentous bacilli 
	

	Corynebacterium kutscheri
	Var
	G+ 
	
	Cervical lymphadenomegaly (reactive not abscessed) bacteremia ( abscesses in lung liver kidney etc; G+ coryneform at periphery 
	‘pseudotuberculosis’

	Erysipelas rhusiopathiae
	
	
	1 report
	Fibrinoprurulent polyarthrits
	

	Filobacterium rodentium 
 (CAR) Bacillus 
	Resp
	
	Was common

Path
	Subclin or pneumonia with tall slender argyrophilic bacilli among cilia ; lymphocyte mitogen 
	Usually with M pulmonis (CRD)  [14]

	Helicobacter bilis, hepaticus, trogontum etc
	Int
	Sil
	? ?
PCR 
	Proliferative, ulcerative typhlitis colitis proctitis  in athymic nude rats with H bilis
	Role in other enterohepatic phenotypes?

	Hemophilus spp.
	Resp 
	
	? Cult
	Mild pneumonitis 
	Cult from nose trachea lung etc 

	Klebsiella pneumoniae
	Resp etc
	G-
	Common 
Cult Path
	Rare dz: mild rhinitis + abscesses
	‘normal’ microflora?
From human carriers?

	Lawsonia intracellularis
	Int 
	
	
	None? 
	

	Leptospira icterohemorrhagiae Z
	Urin 
	Sil 
	Rare
Cult PCR
	None
	Common in wild shed in urine ( hu etc 

	Mycoplasma pulmonis
	Resp
	
	Was common 
Path Serol EM
	Sneezing snorting chattering; Suppurative-chronic rhinitis otitis Pneumonia exudate ( bronchiectasis ‘cobblestone lung’ + prominent  lymphoid perivascular peribronchiolar cuffing 
	Chronic Respiratory Dz
Murine respiratory mycoplasmosis – was a serious problem [14]
B&T cell mitogen 

	Mycoplasmas: M arthritidis; neurolyticum; collis
	
	
	
	Usually no Dz
	

	Mycoplasma haemomuris
	Blood
	
	Rare
Smear 
	Usually subclinical or anemia parasitemia with agents on RBC membrane after splenectomy 
	Formerly Hemobartonella muris 

Polyplax spinulosa vector

	Pasteurella pneumotropica
	Resp etc 
	
	Common 
Cult path 
	Pneumonia otitis conjunctivitis, metritis ~ mouse 
	Opportunist – copathogens with Sendai Mycoplasma

	Pseudomonas aeruginosa
	Sepsis etc
	G-
	Cult
	Sepsis death in debilitated; otitis cystitis etc? 
	Common in water environment

	Salmonella enterica
	Int
	
	Rare now
	Usually subclinical shedding ( chronic cecal ulcers, typhlitis 
	shedding subclinical carriers

	Spirillum minus

Z
	-
	
	
	ZOONOTIC CONCERN
	Rat bite fever in human

	Staphylococcus spp.
	Skin etc
	G+
	Rare dz

Cult path 
	Mastitis dermatitis with prominent colonies of big G+ cocci
	

	Streptobacillus moniliformis
	
	
	Rare

Cult PCR
	ZOONOTIC CONCERN 

Rare dz in rat : abscesses ; Sepsis in mice 
	Rat bite fever in human [15]

	Streptococcus agalactiae
	
	
	
	Pup mortality bacteremia abscesses 
	

	Streptococcus pneumoniae
	Resp etc
	G+
	uncommon

Cult PAth
	Fibrinosuppurative pneumonia rhinitis otitis serositis ( hi mortality in suckling
	Many subclinical carriers  (as in humans)

	Streptococcus spp (Enterocccus)
	INt
	G+
	Common ?

Cult PAth
	Uncommon DZ: Runting diarrhea hi mortality in suckling; abdom distention; Myriad  Gram + cocci on villi with 0-min inflam
	Opportunist 

	
	
	
	
	
	

	III.
	FUNGI
	
	
	
	

	Trichophyton mentagrophytes

Microsporum canis
	Skin
	Sil PAS
	Rare

Scrape path
	Ringworm arthrospores in keratin of follicles 
	Ringworm dermatomycois dermatophytosis

	Pneumocystis carinii, 
 ADDIN EN.CITE 
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(P. wakefieldii)
	Resp
	Sil GMS
	Common 

Path PCR IHC
	‘Rat respiratory virus’ patchy pneumonia resolves in competent rats

 Interstitial pneumonia ; intralveolar foamy eosinophilic material with argyrophilic cysts in ID rats
	Opportunist in immunocompromised

Pw – found but not assoc with dz?

	IV. PROTOZOA/PROTISTS
	
	
	
	
	

	Cryptosporidium parvum
	Ileum
	AF
	Uncommon

Path fecal 
	diarrhea in infant pups; proliferative enteritis  with organisms on brush border of villi
	Opportunistic can ( hi mortality or runting

	Eimeria spp. 
E. nieschlzi  SI 
E. seperata – cecum, colon
	intestine
	
	O

Fecal path
	Intestinal coccidiosis prolifereative enteritis ; fecal oocysts
	Common in wild rats 
E. nieschlzi  more pathogenic

	Giardia muris
G duodenalis ?
	Small intestine
	
	Unlikely

Path smear
	+/- enteritis – trophozoites on villi duodenum
Binucleate diplomonads (flying saucers)
	Opportunist in immunocompromised

	Spironucleus muris
	Small intestine
	
	Unlikely

Path smear
	+/- enteritis – trophozoites in crypts 

Binucleate diplomonads (torpedos)
	Opportunist in immunocompromised

	Large intestine Flagellates 
	Large intestine
	
	
	Chilomastix, trichomonads,  etc
	Considered commensal

	Entamoeba spp muris?
	Large intestine
	
	
	
	Considered commensal

	V.
 HELMINTHS
	NEMATODES
	
	
	
	

	Angiostrongylus (rattostrongylus) cantonensis 
	Lung right ventricle 

Wild rats
	
	Snail int host,
	Adults in lung A/V; embryonated and unembryonated eggs

 R rattus/norvegicus definitive host - 
	Human accidental host 
FROM SNAIL NOT RAT ( eosinophilic meningitis 

	Aspiculuris tetraptera
	Colon 
	
	Common

Float Path
	Adults in colon primarily, eggs in feces

Usually asymptomatic
	Pinworm

	Calodium hepaticum
	LIVER
	
	Eggs in liver
	pyogranulomatous hepatitis + many eggs (with bipolar plugs)
	Wild rats/rodents [17]

	Gongylonema neoplasticum
	Foestomach Esoph
	
	Historic

Path Fecal
	Forestomach papillomas ( carcinomas 
	1926 Nobel prize Fibiger

	Heterakis spumosa
	LI
	
	
	Ascarid 
	Wild rats

	Mastophorus muris 
	stomach
	
	
	
	Wild rats

	Syphacia muris > obvelata
	Cecum >colon
	
	Common

Tape Path
	Adults in cecum primarily, (flattened) eggs on perineum; Usually asymptomatic
	Most common pinworm in rat 

	Strongyloides ratti
	Small Int
	
	Unlikely 
Path feces
	Larvae enter thru follicles ( lungs ( Parasitic female Adults in proximal small int
	Wild rats 

Sanitation 

	Trichosomoides crassicauda
	Bladder
	
	Rare now

Urine
	bladder thread worm also in ureters, renal pelves, bipolar (trichurid) eggs in urine 

Adult females burrow in transitional epithelium, smaller males live in lumen or inside female uterus ( nidus for calculi 
	Wild rats 

Hatched larvae migrate from stomach ( lungs ( urinary tract epithelium  

	
	CESTODES
	
	
	
	

	Cysticercus fasciolaris 
(Taenia taeniaeformis)
	Liver
	
	Rare 

path
	Cysts (strobilocerci) in liver – fibroplasia – ‘sarcoma’ ?
	Where’s the cat?

	Hymenolepis diminuta 
‘Rat tapeworm’
	Small Int
	
	Rare

Path Float 
	Adults (20-60mm, no hooks) + enteritis 

Eggs have 3pr hooks
	Wild rats 

Control Arthropod int host

	Rodentolepis nana
‘Dwarf tapeworm’
	Small Int
	
	Rare

Path Float 
	Hexacanth ova in feces

Adults 25-40mm + armed rostellum in lumen

Larvae armed rostellum in lamina propria etc
	Direct cycle does not require arthropod 

Human = definitive host ?

	VI. Arthropods
	MITES
	
	
	
	

	Demodex spp.
	Skin follicles
	
	Rare
	
	

	Laelaps echidnina
	
	
	Sporadic
	Bites & leaves
	Spiny rat mite - transmits Hepatozoon 

	Notoedres muris 
	Ear 
	
	Rare in lab
	Proliferative dermatitis on pinnae – mites in cornified epithelium
	Ear mange

	Ornithonyssus bacoti
	
	
	Sporadic
	Bites & leaves ( rash on handlers investigators
	Tropical rat mite

	Radfordia ensifera 
	Fur
	
	COMMON 
	
	Common Fur mite

	
	LICE
	
	
	
	

	Polyplax spinulosa
	Fur 
	
	
	
	Spined rat louse

	Hoplopleura pacifica
	Fur 
	
	
	
	Tropical rat louse - transmits M haemomuris

	
	FLEAS
	
	
	
	

	Leptopsylla spp


	Fur
	
	
	
	

	Nosopsyllus spp.
	Fur
	
	
	
	

	Xenopsylla spp
	Fur
	
	
	
	


Special Rats

	Genus species
	Common names 
	Comments

	Rattus rattus 
	Black rat, roof rat, ship rat
	Muridae –2n = 38 Europe; 2n = 40 Asia; nests

	Psamomys obesus 
	Fat sand rat 
	Muridae – diabetes model 
Brunner’s gland hyperplasia [18]

	Mastomys natalensis 
	Multimammate rat 
	Muridae – 8-12 pr mammae; stomach ca, schistosomiasis research

	Cricetomys gambianus
	Giant Gambian Rat
	Cricetidae – pet? Monkeypox http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5223a1.htm 

	Sigmodon hispidus
	Cotton rat 
	Cricetidae – big rats, big bite - infectious disease model – hassle to maintain

Trophoblast deportation (emboli) [19]

	Heterocephalus glaber
	Naked Mole Rat 
	Bathygeridae (hystricomorphs) – longevity up to 28 yrs; no tumors? [20] ++ Bite wounds in captivity,; renal tubular mineralization (82.6%), hepatic hemosiderosis (64.5%), bite wounds (63.8%), chronic progressive nephropathy (52.9%), and calcinosis cutis (10.1%). [21]

	
	
	


References / Resources
1. DORA Diseases of Research Animals http://dora.missouri.edu/  


2. Noah’s Arkive (now at CLDavis) http://noahsarkive.cldavis.org/  

3. NTP NON neoplastic lesion atlas http://ntp.niehs.nih.gov/nnl/  

4. Pathbase: European mutant mouse pathology database http://www.pathbase.net/ 

5. RENI Tissue trimming guide + INHAND terminology and diagnostic criteria http://www.goreni.org/  

6. VSPO JPC 
https://www.askjpc.org/vspo/  

7. ACLAM Blue books https://www.elsevier.com/books/book-series/american-college-of-laboratory-animal-medicine 

8. The Rat in Biomedical Research.; Laboratory Animal Medicine Fox et al 2015 

9. Baker, D.G. Ed. 2007. Flynn's Parasites of Laboratory Animals, 2nd Edition, Blackwell 

10. Barthold S, Griffey S, Percy D. 2016. Pathology of Laboratory Rodents and Rabbits, Wiley-Blackwell.

Find your rats AND their health reports

Charles River Laboratories http://www.criver.com/products-services/basic-research/health-reports 
Envigo / Harlan
 http://www.envigo.com/products-services/research-models-services/ 
Taconic 
https://www.taconic.com/quality/health-reports/
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