UNUSUAL SPECIES 2001

T or F: Prairie voles, mountain voles, and wood chucks require rabbit chow. True

Rodents are classified into sciuromorph, myomorph, and hystricomorph based on: 1. Skull and mandibular structure, and 2. Masseter muscle origins.

x1-Calomys callosus- Vesper mouse

Reservoir for machupo (Bolivian Hem. fever) and Junin (Arglutinin Hem. fever )= Arena’s

2 gross- Dicrostonyx stevensoni

collared lemming- only rodent that changes color

What severe CNS infection is seen? Severe encephalitazoan

Slide missing

x1 -  Microtus pennsylvanicus- meadow vole- Prospect Hill virus

food plant nutritive quality

Predisposed to tonic-clonic seizures due to handling NOT auditory

hypoglycemia after 6 hours of fast- carbohydrate catabolism

promiscuous- no model males

 no pic--Microtus ochrogaster- prairie vole (KHF)- monogamous and both parents raise young-  “Model male
”

Voles in general- pregnancy terminated if exposed to other males or their urine.

x1- Cletheronymous- Rutilus= red backed vole= HFRS (KHF) model.

Microtus oeconomus (tundra vole)- cholesterol in diet.

x1- Mystromys albicaudatus

white tailed rat or south african hamster

diabetes (males mostly) with obesity

cutaneous Leishmania donovani (sandfly= phlebotomous)

M. leprae

schistosomiasis

2N=32

female has rudimentary prostate

gestation period of 37 days

young hang on nipples/ 2 pair of inguinal mammae

*Keratin papillae in stomach; has gall bladdar

no cheek pouches

annular muscular plica separates stomach

x1- Oryzomys palustrus


rice rat- periodontitis

1x Peromyscus maniculatus

Peromyscus maniculatus= common deer mouse= MCV (Muerto canyon virus)

Cataract model- 
Type I- early onset by 90 days

Type II- latter onset- by one year

reservoir for babesia

aging: live twice as long as mice

increased wound repair with age

epilepsy

Trypanosoma brucei model

MHV- get infected but no disease and don’t transmit

.x1 (pic of 5 mice) - Peromyscus leukopus= white footed deer mouse

Lyme Dz (Borrelia bungdorferi) in east, also resevoir for babesia.  

Resistant to MHV

Spherocytosis and cataracts (west)

(Carry Hantavirus)

Q:  If working with Hanta virus in these mice, what BSL?  BSL4 for permissive hosts and BSL2 for non permissive host

Blank

Name three forms of disease syndromes caused by Hantavirus:

1. Hemorrhagic fever with renal syndrome- Hantaan, Seoul, and puumola serotypes

2. Hantavirus pulmonary syndrome- sin nombre virus

3. Tula virus- in European voles

Name three Hantaviruses in USA:

1.  Seoul

2.  Prospect Hill

3.  Sin Nombre virus

x1 slide missing-in literature 2001 carousel

Psammomys obesus


fat sand rat-

 tail as long as body with tuft.

Long renal papillae

Diabetes II

--x2- (Cotton rat-Sigmodon hispidus)

This is the most abundant rodent in the southeastern US. What is the common name?

only known rodent model of adenovirus 5

Filariosis 

Typhus




RSV*
Caries




1. S. hispidus- peribronchiolitis

Rift VF



2. S. fulviventer- interstitial pneumonia

Gallstones

RSV model*



Cotton Rats
VEE




fighting- group before puberty

Cannibalize young if with parent at puberty

Precocious

--(1 slide young cotton rats, precocious)

these rodents are less than three days old...What is the genus ?
Sigmodon
--give 4th slide if need to see adult....

Sigmodon (hispidus ) 
young can survive in wild at 5 days of age; born with hair, can scurry around shortly after birth, eyes open within 36 hours, incisors erupt by 5-6 days, eat solid food by 1 week

Are males or females dominant?  


Males 

What breeding scheme is recommended?

breeding monogamous pairs rec, if one dies don’t pair the remaining one.  Also don’t separate the pair after parturition or female will kill male on reintroduction

Can they be group housed?

can group house females, males to group house must be before 7 weeks of age

LAS, Volume 47, no 4, August 1997

Faith et al, The Cotton Rat in Biomedical Research, pp 337-345
What are the two species of cotton rat most commonly used in biomedical research?

Sigmodon hispidus, S. fulviventer
To what family does it belong ?  Cricetidae

What was the first rickettsial disease the cotton rat was found to be susceptible to that was studied intensively during world war 2?

Scrub typhus, Rickettsia (orientia) tsutsumagushi
The most frequent use of the cotton rat is for the study of what (parasitic disease)?  Filariasis

found to naturally harbor the filarial nematode, Litomosoides carinii. 

Cotton rats are Infected with this filarial nematode thru the bite of what natural vector?  Ornithonyssus (Lyponyssus) bacoti

Cotton rats are currently used as models for respiratory disease caused by what viral group?

Paramyxoviruses: RSV, Parainfluenza virus 3, and measles virus

Wild caught cotton rats have been demonstrated to harbor what hantavirus?

Black Creek Canal Virus 

recent vet path article described exophthalmous in a colony of cotton rats that was associated with what condition? 

cardiomyopathy 

Why is the cotton rat an important tool in toxicity studies of adenoviral mediated gene therapy?

1.  They are semi permissive for human adenoviral replication 

(even tho the vectors are replication deficient, they carry 70 to 80% of the wild type viral genome that can be expressed and must be evaluated in a permissive environment)

2.  They develop lesions similar to those seen in humans after adenoviral infection

work showed that it was unlikely that infective vector is shed after systemic in vivo transduction with replication defective adenoviral vectors. 

..

LAS, Volume 47, no 4, August 1997

Faith et al, The Cotton Rat in Biomedical Research, pp 337-345
x1 word slide

Which of the following is NOT associated with gastric carcinomas in cotton rats? :
A.  hypergastrinemia

B.  increased gastric acidity 
C.  higher incidence in females

D.  hereditary factors

Waldron,  Rervik et al, Neuroendocrine (ECL Cell) Differentiation of Spontaneous Gastric Carcinomas of Cotton Rats (Sigmodon hispidus),

LAS, Volume 49, No 3, June 1999, pp 241-247

x1- Ondatra zibethicus


muskrat

largest cricetid

diving reflex

x1- Mastomys (praomys) coucha
(natallenensi) mulltimammamate mouse (8-10 pair)

Family: Muridae

Unusual anatomy: 
no gall bladder

well developed prostate in female

reservoir lass fever (Arena); susc. To yersinia pestis

induced gastric ulcers with casein (ovalabumen)

gastric carcinoid tumors, antral adenocarcinoma

Toxoplasmosis

Bugs Filariasis

Schistosomiasis

Spontaneous Thyroiditis

M. natalensis papillomavirus- causes squamous carcinomas and keratoacanthomas

x1- Thamnomys surdaster- Tree rat
Plasmodium berghei
Tail= one foot long

x2-Acomys cahirinus

Egyptian spiny mouse

Only Muridae where young eat solid food

Diabetes II

Low response to insulin

Precocious

x2-Agouti

Dasyprocta

2N=64

gest= 104

vaginal closure membrane

4 pair of mammae

1-2 kg.

x1-Chinchilla (female)

Chinchilla laniger or C. brevicaudata
2N=64


Nocturnal

male smaller than female

precocious young


Chagas Dz (T. Cruzi)

Aging, altitude, auditory (absence of presbycusis),

Listeriosis

x1-Nutria
Myocastor coypus
precocious (gest= 132 days)

NO vaginal closure membrane

x3-Degu


Octodon degu- trumpet tailed rat

Precocious

gest= 90 days

4 pairs mammae

cheeck teeth hypsodont and figure 8

female induced ovulation

tolerant to morphine and has greater ability to metabolize drugs

Cataracts

Leishmania

Cervical and mediastinal thymus- study role of thymus in immunity 

Diabetes- assoc with cataracts

amyloidosis and islet hyperplasia 

effect of chemotoxic agent on eye

largest histriocomorph= capybara= Hydrochaeris hydrochaeris
x1- Fox squirrel- Sciurus niger= cong. Erytherocytic prophyria

x1-gray squirrel- Sciurus carolineosis= No Erythrocytic prophyria

x2-ground squirrel- Spermophilus beecheyi= susceptible to Ground Squirrel hepatitis virus.

Spermophilus richardsoni= gallstone, plague

serve as primary resevoir for plague (Yersinia pestis)

only other mammal with well-developed color like primates

Hibernate in wild

In lab: may go into a period of torpor

Females enter torpor more than males

Even though they don’t hibernate they go through a fattening period

increased clotting with hibernation

x1-Beechi Ground squirrel pinworm eggs- Rauschtineria citelli

x1-13 lined ground squirrel

Spermophilus tridecimlineatus
Gall stones on High cholesterol diet

plague

tularemia

diabetes

resistant to hypercholesterolemia and atherosclerosis on high fat diet

x1-chipmunk
Tamias striatus= erythrocytic porphyria

x2-Black tailed prairie dog


Cynomys ludovicianus
Gall stones 

plague

prarie dog hepadna virus

x1-histo pict-- Black tailed prairie dog with a head tilt- histo- baylisascaris

x2- woodchuck

Marmota monax
recommended diet- rabbit chow

If house females together, watch b/c one female may eat all the food

scent glands inside anus

don’t house males together during breeding season

hibernation

WHV–kind of virus they carry?

Aortic rupture

Obesity

Studying BW gain

cerebrovascular disease

Arteriosclerosis

interaction b/t schistosomiosis and viral Hepatitis

interaction of herpes virus and WHV

Hepa- DNA virus:

1. Woodchuck Hepatitis B

2. Pekin Duck Hepatitis B

3. Ground squirrel Hepatitis B

4. Human Hepatitis B

5. Heron Hepatits B

6. Prairie Dog Hepatitis B?

Q:Akertia marmota= microfilariain blood and dermis

x1-Mara= Patagonian cavy= Dolichotis patagona

female is greater than male @ ECU repro/endo research

(looks like deer)

x1`- oppossum


Didelphus virginiana 
Order- Marsupialea

Family: Didelphidae

Q: unique anatomy: prehensile tail

female has a pouch

Physaloptera turgida- in stomach can impact and perforate

Salmonella hootenay

orbital fat in female

2N=22

gest. 12-13 days (shortest!)
50 teeth (most)

forked penis
no lymphs at birth

esophagus like man

Model for:

Chagas

Strip viridans and S. pyogenes endocarditis

Catatonia

–oppossum pouch

x3-Marmosa mitis mouse oppossum

dark around eyes

no pouch

circle of mammae

GI ulcers

2N=14

---------space=   end of marmosa mitis

 x3- Monodelphus (brevicaudata or domestica; cannot distinguish )- 

short gray baretailed oppossum

Not dark around eyes

pouchless

ring of nipples with neonates attached

gest= 15 days (shorter than estrus cycle)

forked penis, flank glands like hamster (male), bicolored

–Modelphus baby; 

why are these animal useful in developmental studies?
-nocturnal pouchless marsupial, at birth pups retain many fetal characteristics providing an excellent model for developmental studies

term that describes marsupial mammals?

Metatherian

placental= eutherian

-what has been shown to induce estrus in the female ?  

presence of unfamiliar male induces estrus in the female within a few days

what is the gestation period?

14.5 days

how many pups?  

-3-13 pups

LAS Vol 47, No 3, June 1997

Miles et al, Ultrasonograhic Pregnancy Detection and Inhalation Anesthesia in the Gray Short-Tailed Opossum (Monodelphis domestica), pp. 280-282
–monodelphus (domestica or could be brevicauda); gray short tailed oppossum/minipossum/ laboratory oppossum
pouchless

only mammal other than man susceptible to UVR induced melanoma

corneal opacities/tumors secondary to UVR- bulbouretheal  glands.

dietary induced hypercholesterolanemia-

--another monodelphus

–another monodelphus

x2- Rock hyrax

Procavia capensis
Order= Hyrocoidea 

Family= Procavidae

4/3 like elephant- related to elephant and sea cow

no tail

Anatomy:

footpads= suction cups

testicles posterior to KD’s

Rumen-like stomach
Gastric ulcers

END OF CAROUSEL #1
x1- Dasypus novemcinctus- 9 banded armadillo

Q: Order= Edentata

without teeth

Family: Dasypodidae

M. Leprae

Low body temp= 90, heterotherm (higher than ambient, but fluxuates with ambient)

Cannot sweat

Depressed CMI

High oxygen debt

2N= 64

Delayed implantation (16 wks)

2(0/0 0/0 0/0 8/8)

Double post vena cava

salivary bladder

monozygotic quads

x1- armadillo M. leprae

x1- Mustela nivalis

least weasel

Order: Carnivora

Family: Mustelidae

x1-  Mustela erminea 



Mink= Mustela vison

Order: Carnivora



Induced ovulation

Family: Mustelidae



Canine distemper

Viral Ent. Mink= parvo

x1-  Mephitis mephitis

skunk

Botulism

Order: Carnivora



TME= prion

Family: Mustelidae



Aleutian Dz of mink (parvo)
rabies





- plasmacytosis

canine distemper



Increased gamma globulinemia

B. columnaris



Dx: Iodine AGG Test CIEP (combined immunoelectrophoresis)

Model for: 
Ehler’s Danlos

MD

Chediak Higashi

Hemivertebra (T4)

Deaf= white hedlund mink

Tyrosinemia= pseudo distemper

Feline panleuk (no signs)

x1-  genet

Family: Viverridae

Genetta tigrina= sickle cell anemia normal

x1-  Mongoose

Family: Viverridae

Herpestes auropunctatus

GI ulcers

x2-white tailed deer

Odocoileus virginianus
Family: Viverridae

sickle cell anemia normally

Odocoileus virginianus= whitetail deer  (Mule deer pictured?)

sickle cell anemia

Paralaphastrongylus tenuis= meningial worm in subdural space without                    

Causes signs in sheep, goats, mice

Intermediate host: snails or slugs

x1- pika= coney= Ochotona

12 pair of mammae 

no tail

Order=Lagomorpha

Family= Ochotonidae

X3 Aplysia californica (sea hare) and neuron

(Sea slug - hermissenda (memory and learning model)

(Gross) Bottlenose Dolphin - Tursiops truncatus

(2 Histo) eosinophilic INIB of Morbillivirus/immunoperoxidase ag in mononuclear cells and spleen with synctia

Vpath 34(4):292. 1997

Killer Whale - Orcinus orca

Chediack-Higashi Disease

California Sea Lion ( Zalophus californianus)

x1  what genus species is depicted here? picture of zebrafish; normal

Zebrafish (Danio rerio)

(zebrafish with lesion; gross)

These lesions were observed in several fish in one tank 4 weeks after arrival in a research facility.  The nirite level of the tank was 5 ppm.  

(Histo)--histo of mononuclear exudative epidermitis and multifocal myositis and myodegeneration(arrows, H and E 40X)

-

petechia hemorrhages and ulceration of the surfaces of the skin...gram positive bacteria observed beneath the surface of the skin and around the spinal cord.  Both aeromonas hydrophila and A sobria were isolated...diagnosis of motile aeromonad septicemia was made.  Water had a nitrite level of 1-5 ppm a toxic concentration that indicated poor water quality.  Because the housing system had been seeded with Nitrobacter spp and nitrosomonas spp only 2 weeks prior to the arrival of the fish, a lack of colonizing nitrifying bacteria was deemed to be the cause of the high nitrite level, which along with over crowding stressed the fish and increased their susceptibility to MAS..no further cases of septicemia were observed once the nitrite level and stocking density were reduced.” p 80

what is the differential diagnosis for cutaneous hemorrhages and ulcers , lethargy and abnormal posture in zebrafish?
Aeromonas,  pseudomonas fluorescens, vibriosis, tb

what is the most likely diagnosis?  
Motile aeromonad septicemia (MAS) also known as ulcer disease / aeromoniasis.  

What is the most common genus species of the etiologic agent in tropical fish?
Aeromonas hydrophila

MAS occurs in many freshwater species of fish and is usually associated with stress and overcrowding, 

Are these gram positive or gram negative organisms?
Negative

No gram negative organisms were observed in tissues from these fish.  Does this argue against aeromonas as the cause of the disease?
No.  Lesions due to aeromonas septicemia are the result of bacterial toxins.  Therefore bacteria are generally not found in tissues.” p. 82

What control measures can be taken to prevent/control aeromoniasis?
 reduce stress, improve water quality , tetracycline or chloramphenical tx, reduce stocking density, decrease water flow rate,  lower nitrite levels...

What should the nitrite level of a healthy tank be?
0

Tanks with a biological filter should be seeded with nitrobacter and nitrosomonas how long before fish are introduced?

1 month 
What is the recommended stocking density for laboratory fish?
1.0 inch fish/gallon or 1.0 gm fish/liter.

Pullman et al, High Mortality in Zebrafish (danio rerio), Contemporary Topics, vol 38, no 3, May 1999, pp80-83

What are zebrafish used for in research?

developmental biology,  toxicology
Are zebrafish warm or cold water fish?
Warm

omnivorous or carnivorous?
Omnivorous

Do zebrafish have a higher requirement for linoleic or linolenic acid in the diet? 
 linoleic

A recent article made what recommendation relative to fatty acid content of zebrafish diets to optimize growth and maintenance? 
Standardized diet with Decreased linolenic /linoleic  ratio 

low 3/6 ratio

Meinelt et al, Comparative Medicine, Vol 50, Number 1, February 2000, pp 43-45
1x Female Medaka (Oryzasis latipes)

Pacific Salmon - Salmo onchorhyncus (Cushings)

Amason Molly - Poecilia formosa

Fish Diseases

Hole in the Head Disease - Edwardsiella ictalurus

Whirling Disease - Myxosoma cerebralis

Ichthyosporidiosis - I. Hoferi - Black Granuloma skin?

3 X--Ich Gross (white spots) /histo/cyst - Ichthyophthirus multifilis (white spot disease)

Sudden Death - flashing (swimming erratically)

Fish Anesthesia used?  MS 222

 X2 Lymphocystis (gross and histo) - Stripped Bass

-Iridovirus

Scoliosis- Vit. C deficiency, TB

White Perch - Morone americana (Wilson’s disease)

Bicolor Damselfish - Pomacentrus partitus - neurofibromatosis.

Raccoon - Procyon lotor

Koala ( Phascolarctus cinerus)

Hypothermic when sick

M. ulcerans model; Buruli ulcer in man.  Only Mycobacterium that secretes a toxin

Naked Mole Rats (Heterocephalus glaber) x 2

female estrus is suppressed except in the queen

Social organization like bees

Nocturnal

Vampire Bat - Desmodus rotundus

American Cockroach - Periplaneta americana

Male is bigger 

Female has eggs

Why studies in the lab?  Source of potent human allergen for asthma

German Cockroach - Blatella germanica

Male is smaller

Female has egg

1x (TREE Shrew slides
)-

What is the genus of this animal?

Tupaii (belangeri)
Order?= Scandentia, 

(used in stress related research) 

Tissue from this animal is demonstrated in the next two slides.

--histo pulmonary granuloma; a= foam cells, b)= amorphous material;granuloma with granular material in center, separated into large fragments by cleft- like optically empty spaces.

-SEM; pulmonary intraluminal split fiber

What is the condition? 
Pulmonary histiocytosis; 

What was the suspected cause in these three shrews?
dust inhalation after removal of intake filters from the ventilation system...

-cement particles, concrete additives, Silica etc in filter casings

LAS, Vol 47, No. 3, June 1997, Brack et al,  Pulmonary Histiocytosis in Tree Shrews (Tupaia belangeri), pp. 269-273

-no slide: --What is the Conus snail used for in biomedical research?
in drug development for relieving intractable pain, treating severe head injury or epilepsy and limiting the loss of brain cells after a stroke, 

More than 500 species of Conus have been identified

- Each produces its own mixture of deadly conotoxins among the smallest gene encoded peptides found in nature, They can block the perception of pain in animals yet leave normal sensor signals intact

Animal Models of Human Disease for the 21st century, LAS, Vol. 48, Number 6, December 1998, pp. 562-564
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