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DNA VIRUSES (CHHAPPPI)

Circoviridae

Hepadnavirus

Herpesvirus

Adenovirus

Papovavirus

Parvovirus

Poxvirus

Iridovirus

NONENVELOPED VIRUSES
Adenoviruses

Papovavirus

Parvovirus

Picornavirus

Reovirus

HELICAL VIRUSES
Orthomyxoviruses

Paramyxoviruses

Rhabdoviruses

ADENOVIRUS DISEASES
Mouse adenovirus (FL & K87) - mouse, rat

Infectious hepatitis - dog

Pheasant marble spleen disease - pheasant

Turkey hemorrhagic enteritis - turkey

Quail bronchitis - quail

Frog adenovirus 1 - frog

HERPESVIRUS DISEASES
CMV - mouse, rat, guinea pig

MTV - mouse

Heinz lymphoma - cottontail rabbits

FVR - cat

Puppy viremia - dog

CHV-1 (Herpes B) - macaques

LVMV - vervets/guenons

MLMV - macaques

Delta herpesvirus - patas

H. tamirinus - Squirrel/cebus/spider monkeys

H. saimiri - owl monkey lymphoma

H. ateles - callitrichids

Epstein-Barr virus - callitrichids

H. simplex - man

Pseudorabies/Aujesky's Disease -swine

Infectious laryngotracheitis - birds

Marek's disease - birds

Lucké renal adenocarcinoma - leopard frog

Frog virus 4 (FV-4) - frogs

Grey patch disease -green sea turtles

Elapid venom herpesvirus - snakes

H. ictaluris - channel catfish

H. salmonis - rainbow trout

Fish pox - fish

HEPADNAVIRUS DISEASES
Hepatitis B

IRIDOVIRUS DISEASES
Polyhedral cytoplasmic virus - amphibian

Erythrocyte virus - reptiles

Lymphocystis disease - fish

African Swine Fever - swine

PAPOVAVIRUS DISEASES
K-virus - mouse, rat

Polyoma virus - mouse, rat

Shope/Rabbit papilloma - rabbit

Oral papilloma - rabbit

Papilloma-like virus - side-neck turtles

PARVOVIRUS DISEASES
MVM - mouse, rat

MPV - mouse

RPV - rat

RV/KRV - rat

Toolan H-1 - rat

FPL/Feline infectious enteritis - cat

Canine parvoviral enteritis - dog

Aleutian disease - ferret

Lapine parvovirus

POXVIRUS DISEASES
Ectromelia - mouse

Myxomatosis - rabbit (lepora)

Shope/Rabbit fibroma - rabbit(lepora)

Hare fibromatosis - rabbit

YABA - NHP

BEMP - NHP

Molluscum contagiosum - NHP

Rabbit pox - rabbit (ortho)

Monkey pox - NHP (ortho)

Cowpox - cattle (ortho)

Orf - sheep/goats (para)

Avian pox - birds (avi)

Caiman pox - reptiles

ARENAVIRUS DISEASES
LCM - mouse, hamster

Argentine Hemorrhagic Fever (Junín) - Calomys sp.

Bolivian Hemorrhagic Fever (Machupo) - Calomys callosus
Lassa fever - M. coucha
Pichindé

BUNYAVIRUS DISEASES
Korean Hemorrhagic Fever (Hantaan) -rat

Rift valley fever (Phlebovirus)

Congo-Crimean hemorrhagic fever (nairovirus)

Nairobi Sheep Disease (nairovirus)

CORONAVIRUS DISEASES
MHV - mouse

SDAV - rat

RCV - rat

FIP - cat

Infectious bronchitis - chickens

TGE - pig

FILOVIRUS DISEASES
Marburg disease

Ebola

Filovirus-Reston (Ebola-like)

ORTHOMYXOVIRUS DISEASES
Influenza - bird, ferret

PARAMYXOVIRUS DISEASES
Sendai (PI-1) - mouse, rat, hamster, callitrichids

PI-2 - callitrichids

PVM - mouse, rat, hamster

SV5 - hamster

Canine distemper - dog, ferret, raccoon

Kennel cough - dog

Measles (rubeola) - NHP

Rinderpest - cattle

Newcastle disease - bird

Fer-de-lance - Viperid snakes

PICORNAVIRUS DISEASES
MEV - mouse, rat, hamster

Encephalomyocarditis Virus of Mice

Hepatitis A (entero) - old world NHP

Avian encephalomyelitis/Epidemic tremor - bird

Foot & Mouth - cattle, pig

Polio (entero)

CALICIVIRUS DISEASES
Feline Calicivirus - cat

San Miguel Sea Lion Virus (SMSLV) - sea lions

Vesicular Virus - swine

REOVIRUS DISEASES
EDIM - mouse

REO-3 - mouse, rat, hamster

IDIR - rat

Pneumonia - cat, ferret

Infectious bursal/Gumboro disease - bird

Colorado tick fever -ground squirrels & chipmunks

Blue tongue

African Horse Sickness

RHABDOVIRUS DISEASES
Rabies - mammals

Vesiculovirus (VSV)

Infectious Hematopoietic Necrosis - fish

Spring Viremia of Carp

RETROVIRUS DISEASES
Type C - mouse, hamster, NHP

Type D - NHP

MMTV/S(Bittner agent) - mouse

MMTV/L - mouse

MMTV/P - mouse

RLeV - rat

FeLV - cat

Foamy virus - callitrichids

Lymphoid leukosis/big liver disease

TOGAVIRUS DISEASES
LDHV – mouse (arterivirus)

Simian hemorrhagic fever – NHP (arteri)

Rubella (Rubivirus) - ferret (German measles)

Hog Cholera - pig (pestivirus)

BVD - cattle (pestivirus)

Border Disease (pestivirus)

EEE/Sleeping sickness - birds, horses (arbo group A)

Yellow fever - NHP (arbo group B)

Dengue 1-4 (arbo grp B)

Japanese Encephalitis (arbo grp B)

St. Louis Encephalitis (arbo grp B)

Wesselsbron (arbo grp B)

West Nile (arbo grp B)

Louping Ill (arbo grp B)

Kyasanur Forest Disease (arbo grp B)

INCLUSIONS

Intranuclear (In gen. DNA virus, exc Pox)


Adenovirus


Herpes


Parvo


Papova


Morbilli


Paramyxo *

Intracytoplasmic


Bunyavirus


Filovirus


Morbilli


Paramyxo *


Pox


Reo


Rhabdo

SYNCYTIA PRODUCING VIRUSES

Herpes

Paramyxo

Lenti

Corona

Rota

ONCOGENIC VIRUSES
Hepadna

Herpesvirus (Heinz lymphoma, H. saimiri, H. ateles, Epstein-Barr, Marek's, Lucké renal adenocarcinoma)

Adenovirus

Retroviruses (Type C, Type D, MMTV, RLeV, FeLV, NHP foamy virus, Lymphoid leukosis)

Papovaviruses (mouse/rat polyoma, RPV)

Poxvirus

SLOW VIRUS DISEASES
Kuru

Scrapie

Visna-Maedi

Transmissible Mink Encephalopathy

Creutzfeldt-Jacob

Chronic Wasting Disease

4 MURINE LEUKEMIA VIRUSES
Maloney

Friend

Gross

Rauscher

6 STEPS OF VIRAL REPLICATION
Adsorption

Penetration

Uncoating

Biosynthesis

Assembly

Maturation/release

HIGHER PROTISTA/EUKARYOTIC
Algae (except blue green algae)

Protozoa

Fungi

Slime molds

LOWER PROTISTA/PROKARYOTIC
Bacteria

Mycoplasma

Chlamydia

Rickettsia

Blue green algae

KOCH'S POSTULATES
1. Organism must be 100% assoc. w/ disease.

2. Must be able to isolate & grow in pure culture.

3. Pure culture must reproduce disease when inoculated into susceptible animal.

4. Organism can be isolated from experimentally infected animal

HEMOLYSIS TYPES ON BLOOD AGAR
( - greenish discoloration around colony; typical of Pneumococci sp. & Streptococci sp.

('- narrow incomplete zone + wide complete zone of hemolysis

( - clear zone around a colony

( - no hemolysis

GRAM STAIN STEPS
1. Heat fix slide

2. Stain w/ crystal/methyl violet basic dye

3. Fix/mordant the stain w/ iodine-KI mixture

4. Wash w/ acetone or alcohol

5. Counterstain w/ safranin

[Gram+ stain blue; Gram- stain red]

GRAM [+] BACTERIA
Actinomyces

Corynebacterium

Clostridium

Dermatophilus congolensis

Diplococcus

Erysipelothrix

Lactobacillus

Mycobacterium

Nocardia

Staphylococcus

Streptococcus

Renibacterium

Listeria

SPORE FORMING BACTERIA GENERA
Bacillus (some)

Clostridia (some)

Actinomyces (few)

Sporosarcina (few)

OBLIGATE ANAEROBES
Bacteroides

Fusobacterium

Clostridia (some)

Peptostreptococcus

FACULTATIVE ANAEROBES
Corynebacterium

Escherichia

Klebsiella

Pasteurella

Actinomyces (02 tolerant)

C. perfringens (02 tolerant)

Propionibacterium (02 tolerant)

EXTRACELLULAR BACTERIAL ENZYMES
Coagulase (Staph, Strep; clots fibrin)

Hyaluronidase (breaks down ground substance)

Collagenase (C. perfringens; breaks down collagen)

Streptokinase (lyses fibrin clots [fibrinolysin])

Streptodornase (( viscosity of DNA fluids)

Catalase

Coagulase: most commonly used to differentiate S. aureus from other Staph

Optochin: differentiates S. pneumoniae from viridans Strep.

Neufeld Quellung: used to confirm & serotype pneumococci.  Capsular swelling

ANTIBIOTICS THAT INHIBIT CELL WALL SYNTHESIS
Penicillin

Bacitracin

Vancomycin

Novobiocin

Cycloserine

ANTIBIOTICS THAT INHIBIT PROTEIN SYNTHESIS
Chloramphenicol

Aminoglycosides (Gentamycin)

Tetracyclines

Macrolides (Erythromycin)

Lincomycin

ANTIBIOTICS THAT ALTER CELL MEMBRANE FUNCTION
Polymyxin (esp. Gram [-] organisms)

ANTIBIOTICS THAT INHIBIT NUCLEIC ACID (mRNA) SYNTHESIS
Actinomycin

Nalidixic acid

Rifampin

Novobiocin

TB THERAPEUTIC DRUGS
Isoniazid

Rifampin

Ethambutol

STERILIZATION METHODS

1. Heat (dry or steam)

2. Gas (usu ethylene oxide)

3. Radiation

4. Chemical

5. Physical (filter sterilization of liquids)

SPECIAL HISTO STAINS
Brown-Hopps - G [+] bacteria (blue)

Brown-Brenn - G [-] bacteria (red)

Giemsa - bacteria; protozoa; 

mast cells (deep blue)

Warthin-Starry - Leptospirosis,

C. piliforme, Campylobacter (black); fungi cell wall (black)

GMS - same as Warthin-Starry, P. carinii
Ziehl-Neelsen - Mycobacterium & Nocardia

Kinyoun Carbolfuschin - Mycobacterium & Nocardia

Fite-Faraco - Mycobacterium & Nocardia

Periodic Acid Schiff (PAS) - fungi cell wall (red); protozoa

Mucicarmine - C. neoformans capsule (red)

MacCallum-Goodpasture - E. cuniculi [+]; T. gondii [0]

Congo Red - amyloid (apple green birefringence under polarized light)

Phosphotungstic Acid Hematoxylin (PTAH) - fibrin (blue);

collagen (red);

striated muscle fibers (blue)

Masson Trichrome - collagen (blue)

Von Kossa - calcium (black)

Carrs - calcium (red-brown)

Gomori's Iron - iron (bright blue)

Perls' - iron (bright blue); copper (red)

Uzman - copper (black)

Luxol-Fast Blue - myelin (blue)

Bodian - nerve fibers (black)

Toluidine Blue - mast cells (reddish purple)

Aldehyde Fuchsin (Luna's Stain) - mast cells (purple)

Churukian-Schenk - pheochromocytoma cytoplasmic chromaffin granules containing epinephrine or norepinephrine (black)

Alizarin Red - calcium (red)

Romanowsky - rickettsia

Oil Red O - fat

Weigart's Hematoxylin - myelin

GRAM STAINS
Brown-Hopps

Brown-Brenn

MacCallum-Goodpasture

SILVER STAINS
Warthin-Starry

Steiners modification

Grocott's Methenamine Silver (GMS)

ACID FAST STAINS
Ziehl-Neelsen (methylene blue counterstain)

Kinyoun Carbolfuschin (sulfuric acid counterstain)

Fite-Faraco (hematoxylin counterstain; good for staining bacteria in tissue)

IMMUNOHISTOCHEMICAL STAINS
Vimentin: mesenchymal

Desmin: muscle, CT, cell wall

S-100 (synaptophysin): neuro

NSE (neuron specific enolase)

Cytokeratin: epithelial

GFAP (glial fibrillary acidic protein): astrocytes

Smooth muscle actin: smooth muscle

Anti-Peripherin: specific to peripheral neurons


TRIPLE SUGAR IRON DIFFERENTIAL
Shigella - AB/US

Enterobacter - AB/AS w/ gas

Proteus - BB/US w/ gas

Pseudomonas - UB/US (no reaction)

[AB = acid butt; BB = black butt; US = unchanged slant; AS = acid slant]

MISC. HISTO BODIES
Bollinger Bodies - poxvirus inclusions

Guarnieri Bodies - pox ICIB

Paschen Bodies/Elementary Bodies - pox ICIB contents

Molluscum Bodies - molluscum contagiosum ICIB

Councilman Bodies - yellow fever eosinophilic ICIB

Torres Bodies - yellow fever INIB

Psammoma Bodies - focal CNS mineralization in chimps (15 yrs

Barr Body - X chromosome budding from nuclear membrane

Miescher's Tubes - Sarcocystis cysts in muscle

Raines Corpuscles - Sarcocystis trophozoites inside cysts

Koplik Spots - pharyngeal white spots pathognomonic for measles

Thyroid Syncytia - NHP measles

Warthin-Finkeldey Cells - lymphoid giant cells, NHP measles

Heinz Body - precipitated Hb inclusions in RBC

Basophilic Stippling - ribosome clumping

Döhle Body - PMN ICIB consisting of RNA from rough endoplasmic reticulum

Kurloff Cell/Body - 

Nigri Body - Rabies ICIB, esp. in hippocampus & purkinje cells

LE Prep - PMN ICIB consisting RNA/nuclei complex that was phagocytized

SEXUAL DIMORPHISM ON HISTO

Salivary gland

Male – columnar (nuclei basement)

Female – cuboidal

Kidney – Bowman’s capsule

Female - sqaumous

MAJOR HISTOCOMPATIBILITY COMPLEXES
H-2 - mouse

Rt-1 - rat

Hm-1 - hamster

GPLA - guinea pig

RLA - rabbit

DLA - dog

HLA - man

NO GALL BLADDER
Rat

Multimammate rat

Horse

Cetacea (dolphin et. al.)

Camel

Elephant

Pigeon

Chinese Hamster

European Hamster

M. albicaudatus

CAN'T VOMIT
Rat

Rabbit

Horse

SEASONAL TESTICLE ENLARGEMENT
Callitrichids

Squirrel monkey

European hamster

Ferret

Reptiles

Cetacea

NUCLEATED RBC'S
Birds

Amphibians

Reptiles

Fish

OVAL ANUCLEATED RBC'S
Camels

Llamas

Alpacas

DRUG CONTRAINDICATIONS
Mice - procaine, chloroform, carbon tetrachloride

Hamsters - dexamethasone (aortic aneurysms)

Gerbils - dihydrostreptomycin

Guinea Pigs - penicillin, clindamycin, erythromycin, procaine, Innovar-vet @ (.88ml/kg, ether

Rabbits - procaine, clindamycin

Marmots - ketamine alone

Cats - aspirin (high doses)

Dogs - epinephrine w/ halothane

Swine - epinephrine w/ halothane

Turtles - ivermectin

Reptiles - barbiturates

Budgerigars - pentobarbital

Pigeons - xylazine

Goats/Sheep - pentobarb containing propylene glycol

Cetacea - phenothiazine tranquilizers

DENTAL FORMULAS
RODENTS: 2(1/1 0/0 0/0 3/3)=16

G. PIG: 2(1/1 0/0 1/1 3/3)=20

RABBIT: 2(2/1 0/0 3/2 2-3/3)=26-28

CAT: 2(3/3 1/1 3/2 1/1)=30

RUMINANT: 2(0/3 0/1 3/3 3/3)=32

FERRET: 2(3/3 1/1 4/3 1/2)=36

DOG: 2(3/3 1/1 4/4 2/3)=42

HORSE: 2(3/3 1/1 3-4/3 3/3)=40-42

PIG: 2(3/3 1/1 4/4 3/3)=44

NEW WORLD NHP: 2(2/2 1/1 3/3 3/3)=36

CALLITRICHID: 2(2/2 1/1 3/3 2/2)=32

OLD WORLD NHP: 2(2/2 1/1 2/2 3/3)=32

GREAT APES: 2(2/2 1/1 2/2 3/3)=32

MAN: 2(2/2 1/1 2/2 3/3)=32

OPOSSUM: 2(5/4 1/1 3/4 4/4)=56

ARMADILLO: 2(0/0 0/0 0/0 8/8)=32

NORMAL LISSENCEPHALY
Rat

Callitrichids (marmosets/tamarins)

Squirrel monkey

Prosimians

Duckbilled platypus

Marsupials (some)

Bats

SPECIES W/ VIT C DIETARY REQ
Guinea pig

NHP

Man

Red vented bulbul bird

Fruit bats

Salmonids (rainbow trout)

Ictalurids (channel catfish)

Dolphins

B VITAMINS
B1  - Thiamine

B2  - Riboflavin (Vit G)

B6  - Pyridoxine

B12 - Cobalamin

Bc  - Folic acid (Vit M)

    - Biotin (Vit H)

    - Pantothenic acid

    - Niacin

    - Para-aminobenzoic acid

    - Inositol

    - Choline

FAT SOLUBLE VITAMINS
A, D, E, K

D VITAMINS
D  - calciferol

D2 - ergocalciferol (UV activated ergosterol)

D3 - cholecalciferol (animal origin) - ergosterol

SPECIES W/ VIT D3 DIETARY REQ
New World NHP

Budgerigar

Poultry

SINGLE OPERCULATED EGGS
Athesmia foxii - bile duct

Fasciola hepatica - liver fluke

Gastrodiscoides hominis - cecum/colon

Nanophyetus salmincola - SI

Opisthorchis/Clinorchis sp. - bile/pancreatic duct

Paragonimus kellicotti - lung fluke

Diphyllobothrium latum - SI (ONLY CESTODE)

DOUBLE OPERCULATED EGGS
Dioctophyme renale - kidney

Anatrichosoma cutaneum - nose/skin

Capillaria aerophila - cat lung worm

Capillaria hepatica - liver (eggs not passed in feces)

Trichuris sp. - cecum/colon

Prosthenorchis elegans - cecum

Trichosomoides crassicauda - bladder

Syngamus trachea - bird trachea

Pseudocapillaroides xenopi

HELMINTHS IN PERMANENT COPULATION
Schistosoma sp.

Trichosomoides crassicauda

Syngamus trachea

PARASITES W/ COCKROACH INTERMEDIATE HOST
Pterygodermatiditis nycticebi

Prosthenorchus elegans

Spirocerca lupi

Physaloptera sp.

Gongylonema sp

Moniliformis sp.

CANCER ASSOCIATED PARASITES (SOCCS)
Spirocerca lupi - dog esophagus

Opisthorchis felineus - dog/cat bile duct fluke

Clonorchis sinensis - human oriental liver fluke

Cysticercus fasciolaris - liver fibromas

Schistosoma hematobium - human bladder carcinoma (bilharziasis)


-OTHERS-

Diplostomulum scheuringi - trematode, red spotted newt brain tumors

Neochinorhynchus sp. - acanthocephalan, turtle neoplasia/granulomas

Gongylonema neoplasticum - rat stomach carcinoma (?)

Trichosomoides crassicaudata - rat bladder hyperplasia, papillomatosis

IMMUNOLOGICALLY PRIVILEGED SITES
Cornea

Anterior chamber of eye

Hamster cheek pouch

LUNG LOBES
1R:1L - snake

3R:2L - horse

3R:3L - pinnipeds

4R:1L - mouse, rat

4R:2L - rabbit, ruminants, pig, dog, & ferret

4R:3L - guinea pig

5R:1L - hamster

VERTICALLY TRANSMITTED DISEASES
Mycoplasma pulmonis

Retrovirus (MMTV et. al.)

SDAV - coronavirus

CMV - herpesvirus (not mice & rat)

LCM - Arenavirus

MVM - parvovirus

KRV - parvovirus

FPL - parvovirus

Aleutian Mink Disease - parvovirus

Toxocara canis

Toxoplasma gondii

Encephalitozoon cuniculi

RODENTS W/ 2 COMPARTMENT STOMACHS
Murine rodents

Cricetine rodents (esp. hamsters & white-tailed rats)

HIBERNATE
Hamster

Woodchuck

Ground squirrels (some)

White tailed rat

RODENTS W/ NONHYPSODONTIC MOLARS
Gerbils

White footed mice

Squirrels

Cotton rats

White-tailed rats

Woodchuck

0S PENIS
Mouse

Rat

White Tailed Rat (M. albicaudatus)

Multimammate Mouse (Praomys coucha)

Guinea Pig

Ferret

Dog

Pinniped (baculum)

NHP (some)

SUSCEPTIBLE TO RING TAIL
Rat

White Tailed Rat

Cotton Rat

YOUNG HANG ON NIPPLES
Syrian hamster (M. albicaudatus)

Wood/Pack rat (Neotonia sp.)

TWO THYMUS GLANDS
Degu

TOES
3F:3R - Rat Kangaroo

4F:3R - Guinea Pig, Rock Hyrax

4F:5R - Nutria, Degu, Armadillo

5F:4R - Rabbit

5F:5R - All others

POSTERIOR PITUITARY HORMONES
ADH

Oxytocin

ANTERIOR PITUITARY HORMONES
STH

TSH

ACTH

FSH

LH

Prolactin

2N = 6
2N = 8
Mosquito
Fruit fly

2N = 12/13
Long Nose Rat Kangaroo

2N = 14
Mouse Opossum

Woolly Opossum

2N = 18
Short Tailed Opossum

2N = 22
Hamster (European/Chinese/Armenian)

Opossum (D. virginiana)

2N = 32
White Tailed Rat (S.A. Hamster)

2N = 34
Spider Monkeys

2N = 38
Hamster (Rumanian)

Cat

Pig

Lessor Bushbaby

2N = 40
Mouse

Squirrel

Ferret

2N = 42
Rat

Nutria

Macaques

Sooty Mangabey

Baboons

Mandrills/Drills

Gelada

2N = 44
Hamster (Syrian/Turkish)

Gerbil

Rabbit

Squirrel Monkey

Black Lemur

Pygmy Marmoset

Howler Monkey

Colobus Monkeys

Langurs

Gibbons

2N = 46
Meadow Vole

Ruffed Lemur

Marmosets

Tamarins

Uakaris

Titi monkeys

Sakis

Man

2N = 48
Deer Mouse

Goeldi's Monkey

Orangutan

Gorilla

Chimpanzee

2N = 50
Slender Loris

Siamang

2N = 52

Cotton Rat (Sigmodon hispidus)

2N = 54
Sheep

Owl Monkey

Capuchin Monkey

Talapoin

Patas Monkey

2N = 56
Ring-tailed Lemur

2N = 58
Degu

2N = 60
Tree Shrew

Cattle

Goat

African Green Monkey

2N = 62
Potto

Thick-tailed Bushbaby

Woolly Monkeys

2N = 64
Guinea Pig

Mara

Chinchilla

Agouti

Armadillo

Horse

2N = 78
Dog

Chicken (77_/78_)

2N = 80
Tarsiers

MOUSE COAT COLOR GENES
aa = nonagouti (black)

a+ = agouti

bb = brown

b+ = black

cc = albino

dd = dilution effect

ALBINO MICE
A

AKR

BALB

RF

SWR/J

SJL

AGOUTI MICE
CBA

C3H

BROWN MICE 

C57BR

BLACK MICE
C57BL

C58

GRAY MICE
C57L

DBA

WHITE/CHINCHILLA MICE
129/J

SPECIES RESISTANT TO NITRITE OXIDATION OF HEMOGLOBIN TO METHEMOGLOBIN
Mouse

Rat

Hamster

Gerbil

Guinea pig

CORTISONE RESISTANT SPECIES
Guinea pig

Ferret

NHP

Man

CORTISONE SENSITIVE SPECIES
Hamster

GENERAL NHP CHARACTERISTICS
Presence of clavicle

Opposable digit (thumb or hallux)

Flattened nails instead of claws

3 types of teeth during lifetime

Scrotal testes

Pendulous penis

2 pectoral mammae

OLD WORLD NHP CHARACTERISTICS
Catarrhine (narrow nose)

Can utilize Vit D2 or Vit D3
No prehensile tail

Cornified ischial callosities

Opposable thumb or hallux

Cheek pouches

Sacculated colon w/ sigmoid flexure

No appendix

2 premolars: 3 molars

NEW WORLD NHP CHARACTERISTICS
Platyrrhine (broad nose)

Require dietary Vit D3
3 premolars: 2 molars

Prehensile tails (4 genera)

No ischial callosities

No opposable thumb (some)

No cheek pouches

No sigmoid flexure of colon

Tympanic bullae

NHP W/ NOSE COLOR CHANGE DURING LACTATION
Patas monkey:
black = not lactating



white = lactating

NHP W/ BLONDE INFANT
Stumptail macaque (M. arctoides)

NHP W/ NO VOCAL SACS
Gibbon (except H. concolor)

Siamang

NHP w/ ABSENT/VESTIGIAL THUMBS
Spider Monkey

Woolly Spider Monkey

NHP w/ THUMB NOT OPPOSABLE
Callitrichids

1ST 2 DIGITS ON HAND OPPOSABLE
Howler Monkeys

Sakis

VESTIGIAL 2nd DIGIT ON HAND/FEET & TOILET CLAW ON 2nd DIGIT OF FEET
Potto

VEGETARIAN/LEAF EATING NHP'S
Howler Monkey

Colobus Monkey

Proboscis Monkey

Langurs

NOCTURNAL SIMIAN NHP'S
Owl Monkeys

PREHENSILE TAILS
Howler Monkeys

Spider Monkeys

Woolly Spider Monkeys

Woolly Monkeys

Capuchins - partial

Squirrel Monkey - partial

MONOGAMOUS NHP'S
Sakis

Owl Monkeys

Titis

Gibbon

GESTATION/ESTROUS (days)
Aotus: 120-140/10-15

Samiri: 145-150/7-13

Callitrichids: 145

Cebus: 162/15-21

Ateles: 7m/24-27

Brachyteles: 7.5m/21d

Rhesus: 161-175 (168)/28

Baboons: 164-186 (175)/36

REGIONAL PRIMATE CENTERS
California (UC Davis)

New England (Harvard, Mass)

Tulane (formerly Delta - Louisiana)

Washington (UW)

Wisconsin (UWis)

Yerkes (Atlanta - Emory U)

PENDULOUS PENIS
Bats

Bears

Primates

PENDULOUS LABIA
Spider monkey (Ateles sp.)

INDUCED OVULATORS
Meadow Vole

Rabbit

Ferret

Cat

Mink

Ground Squirrel

Short Tailed Shrew

Sea Otter

Badger

Degus

DOUBLE CERVIXES
Rat

Chinchilla

Hamster

Rabbit

Opossum


PRECOCIOUS NEONATES
Guinea Pig

Chinchilla

Degu

Cotton rat

Spiny mouse

Agouti

DIFFUSE TYPE PLACENTA
Pig

Horse

COTYLEDONARY/MULTIPLEX TYPE PLACENTA
Ruminants

ZONARY TYPE PLACENTA
Cat

Dog

DISCOIDAL TYPE PLACENTA
Rodents

Primates

MONODISCOIDAL PLACENTA
Baboon

Chimpanzee

Man

BIDISCOIDAL PLACENTA
Macaques

6 PLACENTAL LAYERS
Fetal endothelium

Fetal connective tissue

Fetal epithelium (chorion)

Maternal epithelium

Maternal connective tissue

Maternal endothelium

HEMOENDOTHELIAL (1 LAYER)
Rat

Rabbit

Guinea pig

HEMOCHORIAL PLACENTA (3 LAYERS)
Rodents

Rabbit (?)

Primates (Anthropoidea)

Armadillo

ENDOTHELIOCHORIAL PLACENTA (4 LAYERS)
Carnivores (cat, dog, etc.)

SYNDESMOCHORIAL PLACENTA (5 LAYERS)
Ruminants - lack maternal epithelium only where the maternal/uterine caruncle is attached to the fetal/placental cotyledon. (caruncle + cotyledon = placentome)

[Category not universally recognized.]

EPITHELIOCHORIAL PLACENTA (6 LAYERS)
Pig

Ruminants (sheep, goat, cattle, etc.)

Horse

Prosimians

DECIDUATE/CONJOINED PLACENTA (PLACENTA VERA)
Rodents

Primates

Carnivores (modified)

INDECIDUATE/ADECIDUATE PLACENTA
Pig

Horse

Ruminants

STAGES OF ESTROUS
Proestrus - epithelial cells

Estrus - cornified cells

Metestrus - cornified cells, WBCs, & epithelial cells

Diestrus - epithelial cells & WBCs

Anestrus - epithelial cells

CRYOPROTECTANTS
DMSO

Glycerol

Ethylene glycol

Erythritol

Propanediol

CAUSES FOR GENETIC CHANGE
Genetic drift

Mutation

Residual heterozygosity

Human error

GENETIC MONITORING TECHNIQUES
Colony management

Immunogenic markers (skin grafting, mixed lymphocyte reaction (MLR), lymphoid tissue transplantation, tumor transplantation, serology)

Biochemical marker assays

Cytogenetic Markers (Chromosome banding)

DNA COMPONENTS
Deoxyribose sugar molecule

3'(5' phosphodiester bond

Purine base (adenine, guanine)

Pyrimidine base (thymine, cytosine)

RNA COMPONENTS
Ribose sugar molecule

3'(5' phosphodiester bond

Purine base (adenine, guanine)

Pyrimidine base (uracil, cytosine)

TYPES OF RNA
mRNA = transcribed from DNA

tRNA = translates mRNA into proteins

rRNA = ribosomal RNA

TYPES OF ELECTROPHORESIS/

BLOT HYBRIDIZATION TESTS
Southern Blot - DNA test

Northern Blot - RNA test

Western Blot - Protein test

PCR

Polymerase

nucleotides

Primers

MgCl2
DNA

Polymerase

Taq – Thermus aquaticus

Tub – T. ubiquitos

Tth – T. thermophilus

Restriction Endonucleases

Bg/II, Bacillus globigi

EcoRI, E. coli strain RY13

HindIII, Haemophilus influenza strain Rd
BamHI, Bacillus amyloliquefaciens H

GENE CLONING TERMS
Transformation

Transfection

Transduction

Plasmids

Phages

Cosmids

GENETIC TERMS
Chromosome

Gene

DNA

RNA

Locus

Allele

Codon

Exon

Intron

Diploid

Haploid

Mitosis

Miosis

Expressivity: degree to which an individual manifests a genotype according to its phenotype.

Penetrance: frequency w/ which a dominant or a homozygous recessive gene expresses itself.

QUOTIDIAN MALARIA (24 HR)
P. knowlesi

TERTIAN MALARIA (48 HR)
P. vivax

P. ovali

P. falciparum

et. al.

QUARTAN MALARIA (72 HR)
P. inui

P. shortti

P. malariae

P. brazilianum

DIRECT ZOONOSES
Rabies

Trichinosis

Brucellosis

CYCLOZOONOSIS
Human taeniasis (tapeworms)

Echinococcoses

Pentastomes

METAZOONOSIS
Yellow fever

Plaque

Schistosomiasis

SAPROZOONOSES
Larva migrans

Myiasis (some)

CHICKEN NUTRITIONAL DEFICIENCIES
Riboflavin - curly toed paralysis

Vit E - encephalomalacia/crazy chick disease

Choline/Manganese - perosis, slipped tendon

MALIGNANT HYPERTHERMIA SUSCEPTIBLE SWINE BREEDS
Yorkshire

Pietrain

Landrace

Spotted swine

Large white

Hampshire

4 COMPARTMENT STOMACH
Ruminants (cow, sheep, goat, etc.)

Cetacea (whales)

VIVIPAROUS FISH
Guppy

Platyfish

Swordfish

Amazon molly

Poeciliopsis sp.

VIVIPAROUS REPTILES
Boas

Watersnakes

Garter snakes

Most vipers

Some skinks

Night lizards

NO DIAPHRAGM
Reptiles

NO MANDIBULAR SYMPHYSIS
Snakes

ONLY REPTILE W/ LYMPH NODES
Snapping turtle

TYPES OF FISH SCALES
Ctenoid - elasmobranchs; spicules extend above surface, sandpaper texture

Cycloid - teleosts; smooth outer surface, concentric rings

FISH GILL COMPONENTS
Holobranchs (4)

Hemibranches (2/holobranch)


Primary lamella


Secondary lamella (gas exchange)


Pseudobranch (?? oxygenates eye, thermoregulation, baroreceptors??)

NO KUPFFER CELLS
Fish

UNIQUE FISH ANATOMY
No parathyroid

Ultimobranchial gland (Ca+ reg)

Corpuscle of Stannis

Separate adrenal medulla & cortex

No lymph nodes

No stomach (guppies & carp)

Pyloric ceca

No distinct intestinal divisions

Dorsal & ventral aorta

2 chambered heart

Bulbous arteriosus

Lateral line system of baroreceptors & neuromast cells (acoustic lateralis)

Swim/air bladder

Mononuclear neutrophil

NO CECUM
Ferret

Snakes

Odontocetes (sperm whale, dolphin, killer whale)

2 CECA
Birds

AVES DIGESTIVE TRACT
Esophagus

Crop

Esophagus

Proventriculus (abomasum/stomach)

Ventriculus (gizzard)

Duodenum

Jejunum

Ileum

Ceca (2)

Rectum

Cloaca

SPECIES W/ GIZZARDS
Birds

Crocodiles

ATHEROSCLEROTIC SUSCEPTIBLE PIGEONS
White Carneau (100%)

Autosexing King

Silver King

Flight Pigeon

ATHEROSCLEROTIC RESISTANT PIGEONS
Racing Homer

Show Racer

NO PROSTATE
Ferret

NO SEMINAL VESICLES
Ferret

NO URINARY BLADDER
Snakes

Crocodiles

Birds

HEMIPENES
Snakes

Lizards

SACCULATE OVARIES
Snakes

Lizards

PARTHOGENETIC
Lizards (26 species)

Snakes (1 species)

Rivulus marmoratus (fish)

Amazon molly (Poecilian formosa) - all female species (i.e., clones)

REPTILE SKIN COLOR CELLS
Iridocytes/guanophores - white

Lipophores - red & yellow

Melanophores - melanin (black)

NO EXTERNAL EAR OPENINGS
Snakes

Lizards (some)

Turtle

HERMAPHRODITIC
Giant land slug

Giant leach

ONLY RODENT THAT SEASONALLY CHANGES COLOR
Collared lemming

IMMUNOGLOBULINS
IgG - 80% of Ig; 160,000 mol wt; fixes complement; monomer; crosses placenta

IgM - pentamer; 900,000 mol wt; 10% of Ig; fixes complement; does not cross placenta

IgA - monomer/dimer/trimer; 10-15% of Ig; viral neutralization; no complement fixation

IgD - monomer; on surface of B-cells

IgE - monomer; 200,000 mol wt.

HAT
Hypoxanthine

Aminopterin

Thymidine

[Used to kill off enzyme deficient myeloma cell line in hybridoma production]

MYELOMA CELL LINES FOR HYBRIDOMAS
SP210

AG14

P3-X63 - Ag8.653

MEDICAL GAS CYLINDER COLOR KEY
Green - oxygen

Blue - nitrous oxide

Yellow - air

Black - nitrogen

Gray - carbon dioxide

Brown - helium

Gray/Green - carbon dioxide & oxygen

Green/Brown - oxygen & helium

VACUTAINER BLOOD TUBE COLOR KEY
Yellow - silicone coated interior,


no additives

Pink - uncoated interior, no additives

Red - clot tube, no anticoagulant

Gray/Red - serum separation clot tube; silicone coated interior

Purple - EDTA

Blue - sodium citrate

Green - sodium heparin, lithium heparin or ammonium heparin

Brown - sodium heparin (for lead determination)

Gray - sodium fluoride only or sodium fluoride + siliceous earth (latter for activated clotting time [ACT] test)

Black - sodium oxalate & sodium heparin (for prothrombin time [PT] test)

BLOOD COAGULATION TESTS
Activated Partial Thromboplastin Time - Intrinsic clotting factors: VIII, IX, X, XI, or XII

Prothrombin Time - Extrinsic factors: VII & III

Thrombin Time – Common pathway: X, V, II, I

Activated Coagulation Time (ACT) - intrinsic clotting factor disorders & degree of heparinization

BLOOD CLOTTING FACTORS
I - Fibrinogen

II - Prothrombin

III - Tissue thromboplastin

IV - Calcium

V - Labile Factor/Proaccelerin

VI - 

VII - Proconvertin/Stable factor

VIII - Hemophilia A/antihemolytic factor

IX - Xmas factor/plasmathromboplastin

X - Stuart factor

XI - Plasma thromboplastin antecedent (PTA)

XII - Hageman factor

XIII - Fibrin stabilizing factor

VIT K DEPENDENT FACTORS

II, VII, IX, X

REVERSES HEPARIN
Protamine sulfate

REVERSES KETAMINE
Yohimbine

REVERSES NARCOTICS
Naloxone

HAIR GROWTH STAGES
Anagen (growth)

Catagen (intermediate stage)

Telogen (resting)

SPECIES WITH ALL HAIR IN 1 GROWTH STAGE AT A TIME
Rats

Mice

SPECIES WITH HAIR IN ALL 3 GROWTH STAGES AT A TIME
Rabbit

SPECIES W/ CONTINUOUS HAIR GROWTH (NO STAGES)
Guinea pig

SCHAEDLER'S COCKTAIL FOR GNOTOBIOTIC ANIMALS
Bacteroides

Lactobacillus

Anaerobic streptococcus sp.

Slow lactose fermenting coliform

SPECIES WITH HETEROPHILS
Hamster

Guinea pig

Rabbit

Ring tailed lemurs

Elephant

ANIMAL WELFARE AMENDMENTS

1873: 28 hr law

1966: Laboratory Animal Welfare Act

1970: The Animal Welfare Act

1976: Amendment

1985: amendment titled “Improved Standards for Laboratory Animals Act”

1990: amendment “Protection of Pets”

1992: Animal Enterprise Protection Act

ANIMAL HEALTH & SAFETY LAWS
Animal Welfare Act - USDA (9 CFR)

Public Health Service Act (Health Research Extension Act) - USDHHS

Import/Export & Interstate - USDA (9 CFR)

Virus/Serum/Toxin Act - USDA

U.S. Government Principles - USDHHS

HUMAN HEALTH & SAFETY LAWS
Occupational Safety & Health Act (OSHA) - USDL (29 CFR 1900)

Foreign Quarantine - USDHHS (42 CFR 71)

Atomic Energy Act - NRC (10 CFR 20)

Radiation Control for Health & Safety Act - USDHHS (21 CFR 1000-1040)

INDUSTRIAL RESEARCH LAWS
Food, Drug, & Cosmetic Act - FDA/USDHHS (21 CFR 58)

Federal Insecticide, Fungicide, & Rodenticide Act (FIFRA)

Public Health Service Act - FDA/USDHHS

WILDLIFE PROTECTION LAWS
U.S. Endangered Species Act - USDI (50 CFR 14.17 & 23)

Marine Mammal Protection Act - USDI/USDC (50 CFR 18)

Convention on International Trade of Endangered Species (CITES) - USDI 

(50 CFR 23.23)

Lacey Act - USDI (50 CFR 14 & 16)

Migratory Bird Treaty Act - USDI 

(50 CFR 20 & 21)

ENVIRONMENTAL PROTECTION LAWS
Comprehensive Environmental Response, Compensation, & Liability Act - EPA (Superfund)

Toxic Substances Control Act - EPA

Federal Water Pollution Control Act - EPA

Clean Air Act of 1970 - EPA

Resource Conservation & Recovery Act (RCRA) - EPA

Safe Drinking Water Act - EPA

TRANSPORTATION LAWS
Transportation Safety Act of 1974 - USDOT

Hazardous Materials Transportation Act - USDOT

Federal Aviation Act - DOT

Importation & Interstate Shipment of Human Pathogens & Related Materials - USDHHS

OSHA

Hearing


90 dBA limit 8h


85 dBA Hearing conservation program

Formaldehyde

0.75 ppm 8h PEL

2 ppm 15 min STEL

CO2


5,000 ppm 8h human

Halothane – 50 ppm 8h TWA (ACGIH)

Halothane & Methoxyflurane – 2ppm STEL (NIOSH)

EPA

Lead in water


Action level 0.015 mg/L

Neutral products – 2-12.5 pH

9 DESIGNATED PORTS OF ENTRY
New York

Miami

Chicago

New Orleans

Dallas/Ft. Worth

Seattle

San Francisco

Los Angeles

Honolulu

MISC. DIAGNOSTIC TESTS
Allen-Doisy Test (for estrogen): Tests substances injected into lab animals; cornified cells in vaginal secretions is positive; vaginal secretions with only WBCs is negative.

Ames test: Screen for potential mutagens and carcinogens.  Uses Salmonella typhimurium as the test org.

Anton Test: Conjunctival sac test for Listeria monocytogenes in Guinea pigs.

Aron's Test (for cancer): Rabbit adrenal cortex biopsy is taken, rabbit is injected with urinary extract from the patient, the rabbit is killed 2 days later, and the adrenal cortex compared to the biopsy specimen.

Aschheim-Zondek Test (AZT or A-Z) (for pregnancy): Urine from a pregnant women is injected SC into immature female mice; ovarian swelling, congestion, and hemorrhages and premature maturation of ovarian follicles is a positive test.

Ascoli's Test (for anthrax): A ring of precipitate forms at the interface between anthrax immune serum and fluid from an anthrax infected animal that has been boiled in a saline solution.

Auricchio and Chieffi's Test (for leishmaniasis).

Bitterling Test (for pregnancy): Small carp-like fish (i.e., bitterling) are placed in a quart of fresh water containing 2 tsp of woman's urine; if pregnant a long tubular oviduct will grow out from the belly of the fish)

Brouha Test (for pregnancy): Immature male mice are injected SC SID for 8-10 days with urine; enlarged, swollen, & fluid filled seminal vesicles is a positive test.

Brown's Test: Modification of the Friedman test using serum rather than urine.

Capon Comb Growth Test (for androgenic hormones): Capons are injected SC with test material; comb growth is positive for androgens.

Clauberg Test (for progesterone): Immature female rabbits are primed with estrogen, test material injected, & degree of endometrial development observed.

Corner-Allen Test (for progesterone): Female rabbits are mated, ovaries are removed 18 hrs later, the test material is injected, & degree of endometrial development observed.

Dorn-Sugarman Test (for sex determination): Male rabbits are injected with urine from a pregnant woman and examined for testicular changes observed.

Draize Test: Conjunctival sac test for ocular irritancy in rabbits.

Flank Organ Test (for androgens): hamsters.

Fluhmann's Test (for estrogen): Modified Allen-Doisy test for estrogenic substances in mice; mucinification of vaginal mucosa is positive.

Friedman's Test/Friedman-Lapham Test (for pregnancy): Rabbit is injected with urine from a pregnant woman; formation of corpora lutea and corpora hemorrhagica is a positive test.

Frog Test/Male Frog Test/Male Toad Test (for pregnancy): Urine is injected into the dorsal lymph sac of 2 Rana pipiens or Bufo marinus.  Presence of spermatozoa in the cloacal fluid of both animals is positive; in one animal, inconclusive; in neither animal negative.

Gel Diffusion Precipitation Test: Used to identify virulent strains of P. multocida in rabbits.

Gordon's Biological Test (for Hodgkin's disease): Lymphadenomatous tissue injected intracerebrally into rabbits causes the development of characteristic lesion in nervous tissue, ataxia, spasm, & paralysis.

Gruskin Test (for Tb): Fibrin from tuberculous guinea pigs is injected ID into humans; appearance of pseudopodia extending outward from the wheal within 6 min. is positive.

Hogben Test/Xenopus Test (for pregnancy): Inject female African toads (Xenopus laevis) with 2 ml of urine or 1 ml of urine extract into the dorsal lymph sac; a deposit of (5 eggs within 4-12 hrs is positive.

Houghton's Test (for ergot): Test specimen is given to a white leghorn cock; if the comb darkens there is ergot activity and the test is positive.

McKinnon's Test (for smallpox): Suspect material is injected ID in a vaccinated and unvaccinated rabbit; positive for smallpox if the unvaccinated rabbit develops a local skin lesion.

Neutral Red Bioassay: Measures cell viability by the ability of intact cell lysosomes to take up and accumulate neutral red dye.

Piazza's Test (for Tb): Patient's urine is mixed with serum of a guinea pig or rabbit that has been injected with Kock's old tuberculin; formation of a precipitate is positive.

Rabbit Pyrogen Test: Inject 3 rabbits IV with test material; (0.6°C temp rise in 1 rabbit &/or (1.4°C cumulative temp rise from all 3 rabbits is positive in 3h

Rapid Plasma Reagin Test: Used to diagnose Treponema cuniculi in rabbits.

Removable Intestinal Tie Adult Rabbit Diarrhea (RITARD) Test: Surgical model for studying Campylobacter sp. pathogenesis in rabbits.

Römer's Test: ID injection of tuberculin into a tuberculous guinea pig produces a papule with a hemorrhagic center.

Shwartzman Phenomenon: a severe hemorrhagic reaction with necrosis observed in rabbits which are 1st injected with 0.25 ml of typhoid or other culture filtrates ID on the abdomen and then given 0.01 ml IV of the same filtrate 24 hrs later.  The site of the 2nd injection turns blue at the center & red at the periphery; the skin is glossy, smooth, and edematous; the blood vessels the surface are ruptured; and the numerous WBCs are dead.

Sereny Test: Conjunctival sac test for enteroinvasive E. coli in Guinea pigs.

Serum Test: Rabbits are hyperimmunized with antigen containing serum and then serum from the hyperimmunized rabbit is mixed with the test specimen; serum will become cloudy if the test specimen contains the same antigen.

Tensilon Test (for myasthenia gravis):

· Trypan blue dye exclusion

TYPES OF LAB ANIMAL DIETS
Closed formula: guarantees a certain level of basic nutritional ingredients, the basic ingredients making up the diet may vary from mix to mix.

Open (fixed) formula: contains a prescribed quantity of each ingredient.

Certified: analyzed for various nutritional ingredients and numerous potential contaminants after the diet has been prepared.

Semipurified

Chemically defined: use chemically pure compounds

Bregma: intersection of sagittal and coronal sutures.

Lambda: intersection of sagittal and lambdoidal sutures

Autograft: a graft of tissue from one site to another on the same individual.  Rejection is rare.

Allograft: between genetically dissimilar animals of the same species.  May undergo rejection.

Xenograft: between animals of different species.  Rejection may be quite violent. 

SINUS
Mouse
Hamster

Rabbit
Chinchilla

PLEXUS
“FROG”

Rat
Gerbil

Guinea Pig
Ferret

Gray short-tailed opposum

MISSING SPACES, etc
Foramen of Magendie - Rat (forth ventricle and subarachnoid space)

Common carotid - gerbil (incomplete circle of Willis

EXTRA SPACES
Foramen of Panezza - crocodilians  (between left and right ventricles of heart)

MITOGENS

Concanavalin A (ConA)

Pokeweed mitogen

Phytohemagglutinin (PHA)

ADJUVANTS

Water in oil

FCA

TiterMax

Oil in water

Ribi Adjuvant System

Syntex Adjuvant Formulation (SAF)

Swan Ganz Catheter
Cardiac output (from thermodilution curve)

R atrial pressure

R ventricular pressure

Pulmonary artery pressure

Pulmonary capillary wedge pressure

PCWP: indirect measure of L atrial filling pressure

Autosomal dominant

Pelger-Huet

Malignant hyperthermia

Polled trait

Waardenburg syndrome

Opioid Receptors

Mu (()

Mu-1: analgesia

Mu-2: respiratory depression, physical dependence

Delta ((): analgesia, resp depression

Kappa ((): Spinal analgesia sedation, low physical dependence

Determination of mean electrical axis

Find an isoelectric lead

Use the 6-axis reference chart and find which lead is perpendicular to the isoelectric lead.

Find out if the perpendicular lead is positive or negative on the tracing that is being examined.
IMMUNODEFICIENT MICE

nu
- T-cell

bg – NK cell

xid – B cell

scid – T & B

