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Disclaimers

specifically included in AC 1 Boar
examinations
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Genus and Species”?

— Gall Bladder
— Tonsils
— Foramen of Magendie
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What kind of rat is this?

® W v @, _ C alss
mutation that causes
renal cell carcinoma?

— EKER
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EKER Rat

« 100% develop renal
tumors by 12 months

 Model for von Hippel-
Lindau disease
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What type of hooded rat is this?

— Abnormal platelet

function
— Hypertension




Other Hooded Rats...

About 50% of animals die wi
clinical signs.

o Survivors develop hepatocellular carcinoma after 1-1.5
years.

 Model for Wilson’s disease. Also think Bedlington
Terrier.



Other Hooded Rats...

o Carries gene for retinal dystrophy.

e Overproduction of rhodopsin and progressive
loss of photoreceptor cells beginning in third
postnatal week.



What hooded rat is agouti with a white
belly and feet?

F‘_"‘_ T
« Absent, hypoplastic or
cystic kidneys
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» Sometimes associated )

with an absent or ©2002- £ Sandford
defective uterine horn or

atrophic testes on the

same side
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White/Albino Rats and Their
Abnormalities...

Bio-Bree 0 Lab

e Abrupt onset of diabetes y

60-120d age. =
e Lymphocytic insulitis, .
destruction of pancreatic
beta cells.

e Males > Females.
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White/Albino Rats and Their
Abnormalities...

. pontaneously
Hypertensive Rat.

* Develop hypertension
spontaneously at 7-15
weeks.

b



— SHR/SP
— DIO
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— SHR/SP
— DIO

References:

— Belanger et al. 2003. Effect of hypertension on reproductive organ weights in various strains
of rats. Contemp Top Lab Anim Sci 42(6):39-41.

— Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2"
edition. Academic Press, San Diego, CA. Chapter 4 - Biology and Diseases of Rats, p. 122.

— Charles River Laboratories Research Models and Services 2006 US Catalog, page 10.
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White/Albino Rats and Their
Abnormalities...

hyperte
— Dahl Salt Sensitive (DSS)

e Control?

— Dahl Salt Resistant
(DSR)

b



Comp Med 55(5). 470-475, 2005




Comp Med 55(5). 470-475, 2005

SS/Jr

Inbred




Comp Med 55(5). 470-475, 2005




Comp Med 55(5). 470-475, 2005

renal lesions on normal or low sodium diets.

i



Comp Med 55(5): 470-475, 2005

This rat developed ulcerative dermatitis
suspected to be related to a deficiency in
what essential fatty acid (EFA)?
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Godfrey, et al

Clinical Linoleic Acid Deficiency in Dahl Salt-
Sensitive (SS/Jr) Rats

Comp Med 55(5): 470-475, 2005

This rat developed ulcerative dermatitis
suspected to be related to a deficiency in what
essential fatty acid (EFA)? Linoleic Acid
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White/Albino Rats and Their
Abnormalities...

—Jaundice

— Lacks UDP Glucuronyl
Transferase in Liver

b



Similar Syndromes to Crigler-Najjar...

Unconjugated "

hyperbilirubinemia hyperbilirubinemia
 Reduced bilirubin UGT e Impaired hepatobiliary
activity transport of non-bile salt

organic anions
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White/Albino Rats and Their
Abnormalities...

« What albino rat is this
strain developed from?

— Wistar
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White/Albino Rats and Their
Abnormalities...

methylcolanthrene

— 100% after neonatal
thymectomy
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White/Albino Rats and Their
Abnormalities...

 Recessive sl/sl
(Chromosome 15)

* White coat with pigmented
spot on head




— Prostate adenocarcinome
— Jaundice
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— Obesity

— Prostate adenocarcinoma
— Jaundice

Reference:

— Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine,
2nd edition. Academic Press: San Diego, CA. Chapter 4 — Biology and Diseases of
Rats, p. 122 (Table I).
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What Is the FBN rat ?
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What Is the FBN?

F1 hybrid of F344 female and
Brown Norway male (F1)




Comparative Medicine 55(1)Feb2005;12-23

 How do these animals differ with respect to
auditory sensitivity?
— FBN approximately 20dB better hearing at
higher frequency

— F344 approximately 20dB better hearing at
lower frequency



What type of rat Is this?

 What type of urinary tract
disease does BN/RIj rats
develop?

— Spontaneous Ureter
Tumors
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What type of rat Is this?
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What type of rat is this?

— rnu"? (Albino New
Zealand)

 rnu/rnu exhibit cyclic hair
growth

e T-cell deficient



What condition is depicted in these slides?

damaged e
e Immune-mediated .
disease

 Mesenteric, pancreatic,
spermatic arteries




Periarteritis Nodosa

DeriVo Ulal Ci ea

— Some arteries have
fibrinoid degeneration
and/or thrombi




What anesthetic combination was most frequently associated with corneal
lesions in rats in a recent study?




What anesthetic combination was most frequently associated with corneal
lesions in rats in a recent study?




What stocks or strains of rats were more likely to develop
corneal lesions after anesthesia with ketamine/xylazine?




What stocks or strains of rats were more likely to develop
corneal lesions after anesthesia with ketamine/xylazine?
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What condition is depicted?

e Unilateral cataract




What condition is depicted?

y

Urolithiasis-calculi in the bladder

i



Urolithiasis-Large calculi in the bladder




Urolithiasis, hemorrhagic bladder




What can be clinical signs of urolithiasis In
these rats?




What are some clinical signs of urolithiasis
In these rats?

redu
or loss



What condition is depicted?

Urolithiasis- Hydronephr05|s




Comparative Medicine 53(4)Aug2003;444-7.

 Food Chemica
Complex Grade

\
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Comparative Medicine 53(4)Aug2003;444-7.

« Rats fed basal diet containing USP grade
choline bitartrate failed to develop urinary
calcull.

e P-glycoprotein inhibitor treated rats had
significantly reduced risk of developing urinary
calculi.



Name the tissue and give the histological
description...

— Multiple organisms within
bladder and in transitional
epithelium




Diagnosis?

o



Trichosomoides crassicauda

e Eggs passed in urine, mfectlon by ingestion of
embryonated egg. Eggs hatch in stomach,
larvae enter bloodstream then to urinary tract.

* Primary infection from dams to pups prior to
weaning.

* Proliferative changes in mucosa — neoplasia?
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7



What condition is depicted in this slide?

— BN — hydronephrosis
— BN/BIRIj — bladder and
ureter tumors
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Name the tissue and give the gross
description...

— Large red/brown mass
— Ventral midbrain region
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What is the most likely tumor?

— May have prominent
hemorrhagic areas

— Generally well
circumscribed and
compress adjacent brain
tissue (head tilt?)

— Females>Males




Name the tissue and give the gross
description...

~Ooudn or pitted surrace
— Numerous small yellow

foci

{11111
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Give the histological description...

— Interstitium — lymphocytic
infiltrate



What Is your diagnosis?

associated lesions?

— Neoplasms

— Polyarteritis nodosa

— Myocardial degeneration

— Skeletal muscle
degeneration

— Polyradiculoneuropathy i

wereic i




Name tissues and give the gross
description...

e Gross de ntio
— Left adrenal enlarged

— Yellow in color

— May be some areas of
hemorrhage

,,,,,



What type of adrenal tumor is this?

) \/I1,
catecholamines
 Pheochromocytoma




Name the tissue and give the gross
description...

— Multifocal to coalescing
white to yellow nodules

— Congestion
— Hyperemia
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Differential Diagnosis?

kutscherl



What organism is this?

this organism?
— Oral cavity (carry here)
— Cervical LN

— Liver ?

— Brain ?

— Kidney ?

o



Name the tissue and give the gross
description...

yellow me
throughout the lungs
(abscesses,
bronchiectasis)

— Consolidation
— Atelectasis



Give the histological description...

— Bronchioles contain
amorphous eosinophilic
material




Differential Diagnosis?

 Mycoplasma pulmonis
 CAR bacillus
o Corynebacterium kutscheri



Diagnosis?

 Dx: Mycoplasma
pulmonis




Mycoplasma pulmonis

— Genital tract (uterus, ovary, oviduct)
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Diagnosis?

— Mesothelioma

=
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Mesothelioma

 Rarely seen in females
or in pleural cavity



What condition is depicted?

— Unde opme 'm':,
enamel-forming b
ameloblasts B caa A g 8

— Inherited through g ‘
autosomal single g | ;
recessive gene (ami) |

ad



What condition is depicted in this slide?

 Hint: Chronic dermatitis
« Hint: external parasite
e Acariasis



What is this mite?

Murine Typhus
— Rickettsial Diseases
— Q Fever

— Plague



for 43 days without food
— The principle host is Mus musculus

— A single female can lay as many as 1400 eggs
during its 90-day lifecycle

o



ge has been shown to survive

— The principle host is Mus musculus

— A single female can lay as many as 1400 eggs
during its 90-day lifecycle

Reference:

— Cole et al. 2005. Ornithonyssus bacoti infestation and elimination from a mouse colony.

Contemp Top Lab Anim Sci 44(5):27-30.
—
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Other Rat Mites...

— Notoedres muris

i



What condition is depicted?

Q& waminags

e Porphyrin staining (chromodacryorrhea)

i



What condition is depicted?

0

« Associated with high
temperature and low

humidity (<40%7?) 77?7




What condition is depicted?

e Causative agent?
— M. pulmonis
— P. pneumotropica




What structure and condition are depicted?

— Usually present as an
ulcerated mass within or
just below the external
ear canal




Zymbal’'s Glands

a Ve
compounds

 Tumors may be either
sebaceous or squamous or
admixtures




Name the tissue and give the gross
description...

e Gross de
— Enlarged
— Irregular yellow spots




Give the histological description...

— Contains eggs
nematode cross section

— Surrounded by
inflammatory infiltrate



Diagnosis?

— Direct life cycle
« Host ingests embryonated eggs
Hatch in cecum, larvae penetrate cecum
Enter portal vein, mature within liver
Large numbers of unembryonated eggs in liver

When host eaten by carnivore eggs passed in feces and
embryonate in soil.

i
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Double Operculated Eggs
(Does anyone care that Pete talks?)

Capillaria
Trichuris
Prosthenorchis
Trichosomoides

i



Single Operculated Eggs
(Fat pigs don’t always grunt.)

e Athesmia
 Gastrodiscoides

ki



Describe the condition

Cervical swelling (enlarged cervical lymph nodes)



Name the tissue and give the gross
description...

— Spleen on right —
normal size

— Spleen on left -
splenomegaly

Chr/

(T2



Name the tissues and give the gross
description...

« Gross descriptior
— Splenomegaly

— Liver — enlarged, rounded
edges, pale -
hepatomegaly

\
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Name the tissue and give the histological
description...

— Diffuse sinusoidal
infiltrate, large
mononuclear cells

— Basophilic polyhedral

cells

— Prominent nucleus

ki



Diagnosis?

 Very common in aged F344

e Can involve virtually any organ in the body (commonly
splenomegaly, hepatomegaly, lymphadenopathy)

e Large granule lymphocytes are of NK cell origin.

i



What conditions are depicted?

e Bottom photo
— Exophthalmos
— Cloudy cornea



Name the tissue and condition depicted...

e Tissue
 Eye — Cornea
— Condition
« Keratitis |



Name the tissue and give the histological
description...

Lacrimal

« Histological description
— Inflammatory infiltrate
— Interstitial edema
— Necrosis of ducts
— Sguamous metaplasia

i



Diagnosis?

Extraorbital *
Lacrimal '

*Affects serous or mixed glands
*Which salivary gland spared?

| *ual gland
_ _ Y Subn‘laxlll
— Sublingual salivary gland / / gland

e Morbidity high, mortality low

 Animals infected and immune
within 3-5 weeks.

o Stop breeding for 6-8 wks

\
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Contemporary Topics 43(1)Jan2004;44-6.

— Dermal melanocytomas
— Malignant melanomas

 What are the three
cellular types of
malignant melanoma?
— Epithelioid
— Spindle
— Mixed .



Comparative Medicine 54(5)Oct2004;533-542

— 3. Inner Nuclear Layer
— 4. Outer Nuclear Layer

i



Comparative Medicine 54(5)Oct2004;533-542

— WBN/Kob
— Wistar Bonn/Kobori

i



Comparative Medicine 54(5)Oct2004;533-542

pancreatic impairments

Only males develop
spontaneous diabetes mellitus

Both males and females exhibit
retinal degeneration which does
not appear to be related to the
diabetes mellitus.

o



Tissue from a rat with dyspnea. Name the
tissue and give the histological description

— Inflammatory infiltrate
— Thickened aveolar septi



What type of stain?

« Organisms lf ik #*""* A
. g0 ] ' BArY :
— Gram negative
— Motile

— Non-spore forming
— Gliding bacteria




Diagnosis?

ki



What diagnostic technique is depicted?

nasal swab

— Advantage — can detect
Infection in younger rats
(>=3wks) before colonization
of lung occurs




Name the tissue and give the histological
description...

[ J

— Nerve root on the right
appears normal

— Nerve root on the left
severe degeneration

— Cholesterol clefts



Diagnosis?

i



What condition is depicted?

« Diaphragmatic hernia
with liver incarceration



What condition is depicted?

 Cutaneous nodular lesion
(chest, back, tail)

 Crusted, thickened
surface

« Keratoacanthoma



Keratoacanthoma

« Common in aged rats

 May appear similar to
squamous cell carcinoma,
squamous papillomas or
epidermal inclusion cysts




Causative Agent?

Agent?
— Staphylococcus aureus



— Lymphosarcoma .
— Fibroadenoma
— Histiocytoma

i



— Lymphosarcoma

— Histiocytoma

Reference:

— Percy DH and Barthold SW. 2001. Pathology of Laboratory Rodents and Rabbits. lowa
State University Press: Ames, lowa. Chapter 2 — Rats, p. 161.

—p—
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What is depicted?

. Hyperplastic fibrous and
glandular tissue
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Name the tissue and give the gross
description...

— Multifocal large white to
yellow irregular masses in
the parencyma »y

— Mass replaces over half of B
the testicular tissue -

— Hyperemia and
hemorrhage



Differential Diagnosis?

U O

— Teratoma
— Sertoli Cell Tumor



What is the most common testicular tumor
INn rats?

spontaneous occu
of this tumor type?

— F344



What condition is depicted?

strain (black hooded rat)
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— Staphylococcus aureus
— Brucella rattus
— Pasturella multocida

i



— Spirillum minus

— Brucella rattus
— Pasturella multocida

Reference:

— Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2
edition. Academic Press: San Diego, CA. Chapter 25 — Selected Zoonoses, p. 1078.

—p—
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What condition is depicted?

— Organomegaly

— Neoplasia

— Adynamic lleus (megacolon

 What are possible causes
of megacolon?

— Tyzzer's Disease

— Chloral hydrate



Tyzzer's Disease

* Fecal-oral transmission by spores

« Demonstration of intracellular organism in
tissues: Steiner/Warthin-Starry, Giemsa and
Methylene Blue.



Choral Hydrate

e Irritating to peritoneum
e Causes adynamic ileus in rats when given IP

ki



Comparative Medicine 53(3)Jun2003;288-292.

e What w.
conditioning?
— To conduct

echocardiography on
unanesthetized rats




Give the gross description...

* No clinical signs.

Figure 1. Representative gross
lesions seen on the lung of an
affected rat.

O =
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wk olc
age group)

« DIAGNOSIS?

Py e

Figure Z£. Hematoxylin eosin
stained section of lung from
an affected rat showing foci

i
of interstitial pneumonia. f'f'?l‘



Rat Respiratory Virus

al — generally Ine :
mortality during or shortly after surgery and
general anesthesia may be seen

 Ruleouts — Sendai, PVYM

i



Give the gross description...

o Suppurative arthritis
e Meningitis
e Splenitis
 Orchitis
— Infarcts
e Spleen
e Testes
« Diagnhosis? —

“5
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Streptococcus pneumoniae

pairs

o Culture:
— Blood agar (10% CO,)
— Optochin inhibition
(ethylhydrocupreine)
— Quellung reaction
— Capsular types 2, 3,19

vz



Tissue from an rnu/rnu rat with dyspnea

Causative agent?

Pneumocystis carinii




Tissue from an rnu/rnu rat with diarrhea

Causative agent?

e Always include
Helicobacter sp with
proliferative disease of
large bowel

e H. bilis




Comparative Medicine 55(1)Feb2005;55-60

IVC Inferior

vena cava
R ighit Renal Vein

Left Renal Wein

— Thromboembolism,
specifically pulmonary
embolism

i

i



— Penile vein
— Lateral tail vein

i



— Penile vein
— Lateral tail vein

Reference:

— Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine,
2nd edition. Academic Press: San Diego, CA. Chapter 23 — Techniques of
Experimentation, pp. 1009-1010, 1012.
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*\What is your diagnosis?
Congestive heart failure secondary
to persistent patent ductus
arteriosis.

Did it cause the clinical signs?
Yes




Comparative Medicine 55(1)Feb2005;85-91

T or F. Over time, the
resulting pulmonary
hypertension can cause
reversal of ductal flow.
— True

i



Comparative Medicine 55(1)Feb2005;85-91

 What are the two strains of GEPR rats and
what type of seizure characterizes each?
— GEPR-9 clonic tonic seizures
— GEPR-3 clonic seizures



