RATS





ORIGIN & HISTORY


Animalia, Veterbrata, Mammalia


Rodentia ____ Rattus norvegicus


Wistar Institute - imp't role


STRAINS


Common OUTBRED Strains


Holtzman 


Long-Evans(hooded) - fractious


SD


Wistar


Common INBRED Strains


ACI


con. genitourinary anomalies


prostatic adenocarcinomas


BN (Brown-Normway)


Induced, transpl, myeloid leukemia


Hydronephrosis


BUF (Buffalo)


spon. autoimm. thyroiditis


transpl. Morris hepatomas


F344- fractious


xenobiotic tox.


gerontology


esophageal & bladder carcinoma


LEW (Lewis)


multiple sclerosis


sev. induced autoimmune dz


SCR - cataracts; LAS 45:6 (671) The Shumiya cataract rat (SCR) is a new strain of rats w/ hereditary cataracts.  Unique bc new genetic background has 1 recessive gene  (ctr1) and 1 normal allele of a dominant cataract gene with a recessive lethal trait (Ctr21). 


SHR (Spontaneous Hypertensive Rat)


Hypertensions


myocardial infection


WF (Wistar-Furth)


mononuclear cell leukemia


Common MUTANT Strains


Brattleboro


diabetes insipidus


Gunn


jaundice


kernicterus


Nude


T cell defient


Obese SHR


Type 4 hyperlipoproteinemia


LES Shaker


LAS 45:5 severe demyelination, lives longer


WF/PmWp-"fz" - hypotrichotic rat; acute tox studies (not long-term studies bc not long-lived);  LAS 45:2 (184) - CPN worst lesion, both sexes, males sooner.


NOMENCLATURE


OUTBRED


Supplier/Breeder:Current Breeder


Sup:Cur (SD)


Parenthesis denote Origin


Subscripts: f, fh


LAS 46:1 (67)  Comparison of three outbred sources of  SD rats indicated that body wt, fat, water, & protein differed among the different stocks. Stocks not always the same!!


INBRED


STRAIN/substrain code or ltr


# used to denote substrain


Subscript symbols as usu.





HOUSING


Acidify Water: ph = 2.5 to 2.8


Chlorinate: 8-12 ppm


Not nec. for immunocompetent


BIOLOGY: ANATOMY. Digestive System:  Dental formula 2(1/1, 0/0, 0/0, 3/3).  NO TONSILS OR TASTE BUDS.  DDX Cervical Brown fat from ln &/or salivary glands in cervical area. HARDERIAN GLAND: LAS  46:1 (71) Exposure to high intensity light induces necrosis of the glandular cells of Harderian gland due to photodynamic action on the porphyrins.  LIMITING RIDGE reason why rat can't vomit. (fold bw nonglandular/glandular where esophagus enters); Liver regenerates.  NO GALLBLADDER. 


Respiratory System: maxillary SINUS which contain the lateral nasal gland (Steno's gland) - nonviscous secrt'n humidifies air.  1L & 4 R Lung Lobes;  Puln vein has cardia straited muscle fibers contiguous w/ hrt; NO ADRENERGIC N. supply to bronchi, bronchoconstrict' controlled by VAGAL TONE.


Genitourinary System: Unipapillate kidney (like rodents, lagomorphs, and insectivores - therefore useful model for cannulization.  SUPERFICIAL NEPHRON in cortex - useful model for nephron transport using in vivo micropunture.  OPEN INGUINAL CANAL thruout life; testes are  fully retractable thruout life.  BICORNUATE UTERUS (DUPLEX) - lumina of horns are completelyseparate w/ PAIRED OOSA UTERI & CERVICES. Urethra exits at base of clitoris.  CNS: Large olfacotry bulbs.  Nonconvoluted cerebrum.  No foramen of Magendie.


NORMAL PHYSIOLOGICAL VALUES


LIFESPAN: 2-3 yrs, WT: 250-400 gm (males bigger), 2N = 42;


NUTRITION


�
�
FOOD: 5g/100g;  WATER: 8-11ml/100g. Mycotoxins, a'bcs, estrogens, heavy metals, insecticides impact on tox, gerontology, and repro. studies.


BIOLOGY OF REPRODUCTION


PUBERTY: 50+10 d; GESTATION: 21-23 d; LITTER SIZE: 8-12; WEAN: 21 d; 


MAX FERTILITY: 100-300 days.  Male fertility lost bw 16 & 20 months, but females in estrus 32 mos. Hi temp will decr. male fertility.  12-16 hrs of lt best.  If continous light for even 3 days, get persistent estrus, hyperestrogenism, plycystic ovaries, and endometrial hypertropy or meaplasia.  Caloric restriction improves fertility and lengthens repro. life.  Excess protein deleterious to femal e sexual dev.  Vit. A, E, riboflavin, and thiamin defeciencies cause infertility.    MONOGAMOUS PAIRS - hiest effeciency due to pp estrus.  More economical to use 1 male per 8-9 females.   ESTRUS CYCLE:  in estrus for 12 hr q 4-5 d; No seasonal variation. Proestrus - 12 hr, Estrus - 12 hr, Metestrus - 21 hr; char by lg, flat nucleated PAVEMENT CELLS, numerous leukocytes; Diestrus - 57 hr.  LeBoot and Whitten effects there, but not as pronounced as mouse  (suppressed estrus in groups & synchr. w/ male);  FIRST ESTRUS: 5 weeks (35 d);Vagina opens 5-17 wksTestes descend 15-51d;  OVULATION:Spontaneous ovulators, BUT ovulation can be induced by forced coitus during nonestrous;  Vaginal stimulation imp't for breeding.  Males mount f w/ rapid ejacul'ns in 15 -20 min time-frame.   ESTRUS DETECTION: hyperactivity, brace when touched, ears quiver if stroked on head or back, lordosis if stim. pelvic region; swollen vulva, dry vagina; estrus begins w/ 75% nucleated & 25% cornified cells but gets more cornified.   NOCTURNAL COPULATION - vaginal plug only lasts a few hrs.  BUT natural or artificial stimul'n of vagina w/in 15 min of mating will prevent pregnancy (inh. of sperm transport)!!!   PREGNANCY DETECTION: swab for sperm; look for vaginal plugs on female or in cage; best to synchronize, put female w/ male in afternoon and look for plug in a.m. PSEUDOPREGNANCY IS RARE. PREGNANCY:  females will tolerate their mates but not other females;  need 150 sq. in. (check Guide!!); Will use nest material, but not requires;  1.5 - 4 hr prepartum will stretch, extend rear legs, & have a vaginal discharge.  Cannibalism inf. , but may occur in nervous/primiparous females.  Dystocia vy rare.  


NEONATES: ears: 2.5 - 3.5 d, incisors: 8-10 d; eyes open: 12-16 d; fully haired: 7-10 d; Get Ab in utero & via colostrum (up to 18 d). ARTIFICIAL INSEMINATION:  difficult due to coagulation; electoejaculation not vy good - best ot macerate epididymis and vasa.  Surgical extirpation of seminal vesicles an coagulating glands usu. nec to prevent coagulation.  Cannot freeze serum!!.  Inseminate during estrus and be sure to use vascectomized male or mechanical stimulation a few hours before or after AI.  Harvest egss surgically or by flushing.  SYNCHRONIZATION:  polyurethane vaginal sponges w/ medroxyprogesterons for 7d, put in cage prev. occupied by male,remove sponges, and inject PMSG; can also put medroxyprogesterone in water go t6 days then inject PMSG.  


LAS 45:1 (81) Fast Blue trace was put in donor testicular tissue so it could be identified in recepient tissue to study the intra- & extratubular effects spermatogenesis.


LAS 45:2 (181).  A complete or oncomplete transverse vaginal septum was found in 2% of a population of virgin female SPF Wistar substrains rats.  (Crl:[WI]BR).  The septi were in the lower third of the vagina.  


LAS 45:3 (281) Ovarian progesterone becomes essential for fetal survival as pregnancy progresses to later stages(past 14 days) in rats.  This effect is NOT related to the uterine state.  After a bilateral ovariectomy & unilateral incision in one uterine horn to expose fetuses to the peritoneal cavity without separating them from placentas, the fetal survival in the INCISED horn increased linearly as the operation was performed during later pregnancy, but ALMOST NONE  of the fetuses in the intact horn survived!! (This may be because the fetuses in the abdominal cavity got progesterone from the adrenals or placenta, but not from the ovaries, but this is unclear in the article.)  In sham operated rats (ovariectomy & incision without removal of fetuses), fetal survival was hi in both intact & incised horns, but they don't explain why.   Progesterone substitution on d 14 of gestation also maintained fetuses in both horns.  Thus, hormones secreted from the ovaries are apparently not required late in pregnancy.  This was a confusing article!!





BEHAVIOR: docile, explore, easily trained, active at nt, like small openings, coprophagic; Long-Evans & F344 tend to be fractious. Don't like to hear others squeal.  Vit A def or mishandling will make them viscious.  Can house males together.  Tolerate single caging wel.





INFECTIOUS DISEASES


BACTERIAL


�
STREPTOCOCCOSIS: Streptococcus pneumoniae; (See Pct, BB, p.  100) G+; common;  RES: ubiquitous, nasal cavity f; f in resp. tract of humans, gp, NHP, etc. TRNS: aerosol  CLSX: subcl. to bronchopneumonia & bacteremia; see serous to mucopurulent nasal discharge and "red tears"  from porphyrin pigments secreted by the Harderian gland; dyspnea, rales, depressoin, death; GROSS: pulnmonary consolidation adn fibrinopurulent leuritis and pericarditis w/ pleural effusion (unlike Myco-plasm which f occurs w/ Strep); HISTO: fibrin, PMNs, filled bronchioles, embolic lesions.  DX: OPTOCHIN sensitive!!! ddx 's this from S. viridans.  NEUFELD-QUELLUNG rxn (capsular swelling) ddx diff't types but is out dated.  RX: penicillin, but will only decrease severity of clsx. CONTROL: none.  Rederive.


PSEUDOTUBERCULOSIS: Corynebacterium kutshceri.  G+ rod that is easily isolated on blood agar.  Problem w/ rsch bc exacerbated by stress!!


TRNS: aerosol or contact, BUT is spread hematogenously in animal bc get intersitial pneumonia 1st!!  CLSX:  oculonasal dishcarge, dyspnea, anorexia, wt loss, slow growth. GROSS: liver, kidny, lung!! grey-yellow foci surrounded by red zones (see Pct, BB, p. 101); tubercle-like in liver, sometimes preputial adenitis, arthiritis, otitis media (septic emboli spread). HISTO: impacted PMNs and necrotic leukocytes; DX: clsx, culture  DDX: Clsx sim to Mycoplasma but they die sooner w/ Coryne.  Mycoplasma also has prominent peribronchial lymphoid hyperplasia UNLIKE Coryne.  DO NOT see fibinopurulent pericardities, peritonitis, or peural effusion which IS seen in Strep.  RX: Penicillin, but will not eliminate.  CONTROL: must administer CCS for surveillance to see dz or culture.  Serology not that good, but now have ELISA.  Rederivation best.


LAS 45:1 (11):  Says usu. subclinical, but get dz if stressed or immunosppressed.  Subclinical - organsimas found in oral cavity, esophagus, cecum, colon, & rectum, but w/ cldz see liver, kdny, lung lesions.  Subclinical C. kutscheri can be better identified by swabs of the oral cavity  (97%) than by antibody screening (70%).  The oral swabs should be plated on FNC agar which is furazolidine, nalidixic acid, & colimycin  added to heart infusion agar.





TYZZER'S DISEASE.  Clostridium piliformis. 


G-, rod;  obl. intracell. grow  in egg yolk sac; RES/TRNS: spores;inapparent carriers; PATHOGENESIS: intest. to liver.  CLSX: adolescents; NS, die in a few wks; GROSS: liver, ileum, myocardium : dot dz, megaloileitis - segmental dilat'n and inflam'n of the ileum (see Pct, BB, p.102), + gray foci on hrt;  HISTO: shortened villi, necrosis, hemorr;  see intracell. bugs in crypts/villi & hepatic cells;  DX: presumptive w/ impression smear w/ gram, geimsa, or methylene blue, but really need histo. stained w/ W-S or Giemsa!!  DDX:  chloral hydrate also causes adynamic ileitis.  RX: none worthwhile; CONTROL: routine cage sanit'n NOT effective; need 80oC for 30 min!!! or bleach


PASTEURELLOSIS. Pastuerella pneumotropica. 


low virulence - see w/ other dz!!! (usu. Mycoplasma or Sendai)  TRNS:horiz. oral-fecal & direct contact; vertical too!! - problem for axenic/gnotobiotic!!


CLSX:NS; occ. 1o pathogen w/ conjunct's, otitis media, & pneumonia; prob. more enterotropic than pneumotropic!!! - intest. is 1o site for subcl. infec'n;


DX: blood agar ok but usu. need GN broth (enrichment media) to culture from intestine before put on blood agar;  RX: None.  CONTROL:  Hysterectomy derivat'n from culture neg. uteri dams and barrier maintenance is only way!!  LAS 46:1 using 16S rDNA as PCR primer found hi % or rats & mice w/ P. pneum. (more sens. technique than culture or biochem) (90% rats, 23% mice); 


SALMENELLOSIS: Salmonella enteriditis, S. typhimurium, S. dublin, S. meleagridis.  RES: rare in labs, exist in wild; can get epizootics & subclinical carriers to get enzoosis;  get acute outbreaks w/ stresss/ immsuppr.  CLSX: NS, die in 1-2 weeks; GROSS: mild dilat'n & thickening of ileum & cecum w/ granular mucosal surface then enlarged Peyers, mesenteric LN & spleen; + bacteremia & death;  ulcerat'n of ileum, colon, and cecum if live; mesenteris L'AD & cecal ulcers if chronic shedder; chronic shedders have worse lesions than intermittent shedders; HISTO: degenerat'n of villi in ileum, focal necrosis of spleen & liver (hematogenous spread); DX:difficult in asymptomatics bc shed intermittently (otherwise easy) best to put fecal pellets in enrich't broth (Selenite F plus cystine) and streak on brillian green agar then onto triple-sugar-iron slant; CONTROL: exclude rodents, use properly processed feeds


PSEUDOMONIASIS: Pseudomonas aeruginosa.  ubiquit., G-  RES: soil, water, etc. f in oropharynx & int. tract; usu. not a problem unless doing burn or immsppr rsch.TRNS: dir. cntact, cont. water;


CLSX:inapparent unless immsppr., otherwise invades URT, cervical LN, then bacteremia & death.  + facial edema, conjunctivitis, nasal dsch; see retri-orbital avscesses in nudes!!  DX: hx of immsppr., isol'n; blood agar - produces blue-green pigment (pyocyanin) & fluorescein.  Pseudo. P agar works better than blood agar to get pigments; DDX: Sialodacryoadentitis - facial edema too!!  CONTROL: phenolic disinf. work, quats DO NOT!!!  Hyperchlorinate water (12 ppm) or acidify (pH = 2.5 to 2.8); remove rats that remain culture positive; barriers;


STREPTOBACILLUS.  Streptobacillus moniliformis. oronasal commensul. occ. 2o pathogen.  Agent of Rat Bite Fever!! (also Spirillium minus).  Humans get headache, fever, rash, arthritis - recurring for wks/mos.


MYCOPLASMAL DISEASES


�
Murine Respiratroy Mycoplasmosis:Mycoplasma pulmonis.  (MRM) major impact on chronic studies bc of insiduous nature;  used to be enzootic in nearly all lab colonies; PATHOGENESIS:  adsorbs to cell mem. of ciliated, columnar or cuboidal epithelia & dmgs host cells by uptake of metabolites, release of H2O2 , or cross rxn of Ab w/ cell mem. comp'ts which areAg'ly sim. to, or altered by, mycoplasmas.  Cilia is severely distorted!!!  (See Pct, BB, p. 104); TRNS: hily contagious!!! aerosol & direct contact;  horizon. (direct contact) & vertical (genital tract infec'n).  LEW rat more suscep. than F344.  env't plays a role (ammonia, ventil'n, density, etc.)  CLSX:chronic!!! debilitates host; wide range - mild URT to pneum-onia; early/most f sx is snuffling & oculonasal dsch;  f middle ear infec'n via eustachian tube;  torticollis/ circling is RARE!!! pneumonia can occur 3-6 mos. after inf'n;  f subcl. even w/ extensive pulmonary damage!!  GROSS: bronchopneumonia,(see, pct, BB, p. 105) **peri-bronchial lymphoid hyperplasia!! HISTO: epith. go from columnar to squamous due to cytotoxic enzymes (from PMNs or Mycoplasma). DX: otitis media plus bronchiectasis is distinct; difficult bc of f superimposed infections (e.g. w/ filamentous bacteria (see Pct, BB, p. 106), Sendai, etc.) definitive is isol'n;  best to isolat from nasal cavity, middle ear, trachea, and uterus!! grow in broth 1st!!  ELISA;  DDX: C. kutcheri can mimic. SDAV & water deprivation (confuse porphoryn-staining of these two w/ eye exudate of MRM)  RX: tetracycline & tylosin may help indiv., but won't get rid of in colony; CONTROL: rederive, but check uterus!! barrier; LAS 45:1 (107) When rats were injected with 10 mg/kg oxytetracycline IM, conc. of drug were lower in lung than in plasma, but were still above the serum MIC for M. pulmonis & Streptococcus pneumoniase for at least 8 hr.  The authors recommend giving this dose SID using a lg animal (less irritating) preparation IM.  





Murine Genital Mycoplasmosis: M. pulmonis.


RES: f occurs w/ resp. inf'n; TRNS: hematogenous prob.  CLSX:  inapparent, reduced fertility, fetal deaths;  LEW strain suscep.;  GROSS: purulent oophoritis, salpingitis (most f), and pyometra (see Pct, BB, p. 107); can occur in males, adheres to sperm; caseous; DDX: Pasteurella pneumo-tropica;neoplasia (gross)


CAR BACILLUS:16S rRNA indicates rat CAR = Flavobacterium ferrugineum or Flexibacter sancti; Rabbit CAR = Helicobacter spp;  LAS 46:1 (113) 


Tracheal mucosal scrapings, stained w/ a modified (hier temp) microwave Steiner technique was a sensitive, fast, cheap, idiot-proof method for ID'ing CAR bacillus (rats). Takes less than 30 min, in-house, inexpensive, min. tech.  TRNS: direct contact.  LAS 45:2 (219) A sentinel program that relies on indirect animal contact (i.e. fomites) may not detect the presence of CAR bacillus in a rat population.  They took female outbred albino rats (seropos. for CAR) and exposed them to naive SD rats a) housed with infected rats and b) housed on soli from infected rats.  Controls were housed in the same room, but did not contact seropos. rats nor were they exposed to dirty bedding.  All were housed in microisolators and bled for ELISA q 2 wks.  None of the SD got disease, only the direct contact rats got become seropos (w/ histo lesions) for CAR.  


RICKETTSIAL DISEASES:


HEMOBARTONELLOSIS. Hemobaronella muris. TRNS: Polyplax spinosa!! get w/ lice-bite or if rat eats louse or in trans. tumors, biologics.


CLSX: subcl. unless splenectomized or immsppr.


DX: use Romanowski's stain.





VIRAL DISEASES


PARVOVIRAL SYNDROMES: 


Kilham Rat Virus (KRV) = Rat Virus (Strains RV, H-3, X-14, L5, HB, SpRV, HER, HHP, Kirk, ) - only one assoc. w/ nat'l dz!! predilection for labile cells; LAS 45:2 (140): 


Rat virus remains infective in a typical lab for at least 3-5 weeks.  Transmission apparently occurs by direct contact or fomites rather than aerosol.  RV kept in saline at room temp remained infective for at least 5 weeks.  Sim. virus preps on a plastic surface remained infective 3-5 wks depending on the initial virus concentration.  Bedding from cages housing infected litters caused seroconversion in sentinel rats for at least 5 weeks after storage at room temp.  Infection was transmitted bw rats housed in open cages in a Trexler isolator, but not bw rats housed in microisolator cages connected by tunnels partitioned by wire screens.  The transmission in the Trexler unit was thought to be due to spread of bedding particles not aerosolized virus.


�
LAS 45:3 (249) Euthymic juvenile rats develop acute, self-limiting infection w/ RV, but juvenile athymic rats have a persistent infection up to 12 wks.  This was demonstrated by recovery of the virus, transmission to cagemates, & detection of viral DNA in the lungs.  Administration of RV antiserum at the time of inoculation prevented persistent infection in most rats.  It doesn't work so well if you give the antiserum 1 wk after viral inoculation.  Thus, T cell deficiency facilitates persistent RV infections & Ab provides significant protection only if given at the same time as inoculation.  Therefore, factors which prevent persistent infection in euthymic rats act early after virus inoculation & may include cellular immunity.  This may be because viral proteins of parvoviruses are not known to be expressed at the cell surfaced so immune surveillance may only be effective against virus after it is released from infected cells.  Cell-to-cell transmission of low grade infection may impede immune elimination.  Immunocompetence is a critical factor in determining the duration of infection, regardless of the host age.  Persistent infection may be maintained by endothelial cells.  


Toolan H-1 (Strains: H-1 & H-T)


Minute Virus of Mice (MVM) - exp'tl in neonates


EFFECT ON RSCH: f biological contaminants; modifies immune resp, teratologic, illness; TRNS: fecal- oral; aerosol; milk, in utero;  CLSX: subcl/ latent;  PRENATAL EXP: fetak resorpt'n/sm. litter;  runted, atactic, or jaundiced pups;NEONATAL EXP: sim.;  NAIVE RATS: NS/hi mortality then becomes enzootic/subcl.;  ENZOOTIC/IMMSPPR: hi Ab, until immsppr. then NS/hi mortal.  HISTO:  Neuro & Liver;Repro; borad tissue tropism;  Prenatal: INIB in cerebellum & liver (necrotizing hepatitis); Adults: injures vascular walls & hematopoeitic syst. - get DIC & hemorr. encephalomyelopathy; peritoneum, testis, epididymis; DX: hi seroconversion if enzootic (persistent infec'n);gross, histo, serology, isol'n (HAI??); DDX: unthrifty pups - ddx env't, husbandry, Mycoplasma, Sendai; Adult dz - ddx tox, nutr'l def., trauma; CONTROL: depopulate (bc horiz & vertical); rederive if test progeny


OTHER DNA VIRUS INFECTIONS:


Cytomegalovirus - salivary & lacrimal glands (f in 	wild, but not lab rats)


Mouse Adenovirus - seroconversion; get adeno-	virus-like inclusions w/ cancer chemotx;noclsx


SIALODACRYOADENITIS VIRUS AND RELATED CORONAVIRAL INFECTIONS


SDAV; RCV; MHV-no dz; seroconvert; all three cross react;  RSCH IMPACT: confusion w/ test cmpnds, nutr'l def. (Vit A), predispose to anesthetic deaths, interferes w/ eye rsch, potentiates other resp. infec'ns; TRNS: aerosol, contact, fomite; hily contagious - any age;  CLSX: RCV - get rhinotracheitis & focal int. pneumonia; lacrimal gland get infected, but salivary gland infection is rare!! However, LAS 46:1 (129) rpts salivary infection, repro, & resp. affects (see below);  SDAV - blepharospasm, sneezing, porphoryn tears, (chromodacryoria!!) cervial edema, +perm't ocular sequellae (from lacrimal dysfxn - chronic keratitis, magaloglobus)  (see Pct, BB, p. 109); neonates/sucklings- lower resp. tract dz;acute infec'ns die-out w/in a week, then burns out w/ Ab pos. (no carriers); Most Susc: Lewis, Wag/RIJ, SHR ; Most Resistant: Wistar,SD (however, LAS 46:1, (129) rpts clsx in SD as well as Lewis rats), Long-Evans, F344; GROSS: SDAV: rhin-itis, necrosis of salivary & lacr. gland,(some or all of salivary or lacr. glands infected except sublingual gland!! tracheitis, peribr. lymphoid hyperplasia, Harderian glands w/yell-grey foci;enlgd cervical LN; pneumonia in suckling or ynger;  DX: ELISA, IFA, clsx  DDX: nasal/ocular - mycoplasma, Sendai, bacteria, hi ammonia, hypovit. A;  cervical swelling - P. aeruginosa (immsuppr. ani); bc RCV goes to lungs, must ddx this from Sendai or PVM); CONTROL: burnout dz; LAS 46:1 (129)  Repro-ductive Abnormalities Associated with a Coronavirus Infection in Rats.  RCV  respiratory & repro!!  RCV may cause neonatal mortality, resp. dz in adults + sialoadenitis, & repro. abnormalities.  Repro. effects (abn estrous, sm. litters, hi neo. mortal) may be due to decrease in epidermal growth factor from damaged to salivary gland,  effect on repro. H, systemic distress, or lack of ability to rxt to pheromones due to rhinitis.  Rhinitis w/ subsequent olfactory compromise leading to anorexia may have caused pup mortality. 





SENDAI VIRUS:  Paramyxoviridae: Parainfluenza 1, more imp't in mice; RSCH IMPACT:  copathogen w/ mycopl. & bacterial pneumonia; squamous meta-plasia & hyperplasia screws up resp. carcinogenesis studies; immsuppr; RES: Mice & Hamsters; TRNS: aerosol; hily contagious - rapid spread; CLSX: subclinical; NS, dyspnea, decr. litter; runts;  GROSS: sim. to those of genetically resistant mice: necro-tizing rhinitis, tracheobronchitis, consolidate/plum- colored, patchy lungs (usu. anterio-ventral), necro-tizing bronchiolitis, focal nonsupp. inters. pneu-monia, and pervascular/peribronchial, lympho-plasmacytis infiltrates;  w/ repair, get hyperplasia and squamous metaplasia; bacteria otitis media is a f sequellae; DX: ELISA, IFA; isol'n, clsx; DDX: PVM, RCV, +SDAV - mild nonsupp. pulmonary lesions; mycoplasma (f superimposed) & Vit. A def- squamous metaplasia; CONTROL: burnout; pups will be seroneg. once maternal Ab go away;


PNEUMONIA VIRUS OF MICE: Paramyxoviridiae; found in mice, rat, hamster, gp, & gerbil;  RSCH IMPACT: interference w/ pulm studies;TRNS: rapid, aerosol, contact, fomites; CLSX: NONE; GROSS:, necro-tizing bronchiolitis, nters. pneu-monia as in Sendai;  HISTO: peri-vascular/ peribronchial, lympho-plasmacytis infil-trates as in Sendai; DX: HIA - inexp. & accurate, but also ELISA & IFA; usu. retrospective dx bc no clsx. 


DDX: Sendai!! CONTROL: burnout dz


�
HEMORRHAGIC FEVER WITH RENAL SYNDROME: Korean HF, Muroid Virus Nephropathy.  Bunyviruses incl. Hantaan.  Zoonotic.  Rats one of the carriers of some strains causing the syndrome. RES: rats and other murid; dz in humans mostly in Eurasia, tho documented Ab WW; reprt of trns to humans from lab rats in Japan & Belgium


TRNS: trns to man by excretions and aerosols from lungs, saliva, and urine of rodents; CLSX: none in rats; GROSS: none in rats; DX: not currently looked for in rat colonies 


OTHER VIRAL:


Retroviruses: endogenous or genomic - minimal  significance unlike mouse; can combine endogenous sequences w/ mouse leukemia viurs sequences or naturally recombine them w/ other rat retrovirus sequences to form a defective rat sarcomavirus (e.g. Kirsten & Harvy rat sacoma v. - exp'tly oncogenic to rats, mice, and hamsters


Reovirus-3 - seroconversion


Mouse Encephalomyelitis Virus - seroconversion


Enterovirus - neurotropic; asympt.; (isolated tho)


Ectomelia- exp'tl only; not practical to test


LCM- exp'tl only; not practical to test


Virus or Virus-Like Agents of Dubious Sign'ce


Rat Submaxillary Gland Virus


Novy Virus


Enzootic Bronchiectasis Agent


Gray Lung Virus


Wild Rat Pneumonaia Agent 


Poxvirus - clinically silent; USSR; prob. cowpox


FUNGAL DISEASES:


Deep mycoses - not sign't


Aspergillus pneumonia - occasional (w/ immsppr)


see miliary granulomata containing Langhans gint 	cells in areas w/ characteristic, uniformly branched, 	septate, hypne.


Phycomycotic encephalitis - rpt in 2-4 wk old rats;  	have thick, irregularly branced nonseptate hyphae 	in tissue


Dermatomycosis - more f than deep, but also rare;


Trichophyton mentagrophytes - ringworn; carriers 	or clsx see ecothrix spors in hair shafts;  use KOH 	prep.


PARASITIC DISEASES:


CONTROL: husbandry and rederivation


Most agents mentioned here are unlikely or rare


Treatments may screw up researc.


PROTOZOAL INFECTIONS: Few pathogenic.


Hemoflagellates: 


Trypanozoma cruzi, T. lewisi - need arthopod vector


-see T. lewisi w/ rat fleas and hvy infect'n may cause illnes if stressed or immsuppr.


Enteric Flagellates:


a) vy common, nonpathogenic


Tritrichomonas sp., Tetratrichomonas sp, Penta-trichomonas sp, Trichomitis sp, Hexamastix sp, 


Enteromanas sp, Retortamoas sp, Chilomastix sp,


Monocercomonoides sp, Octomitus sp


b) common, pot'lly pathogenic: Giardia muris; 


Spironucleus (Hexamita) muris


Sporozoan Parasites: common in wild


Hepatozoon muris - dz w/ vy hvy infect'n; get from 	spiny rat mite ingest'n (Laelaps echidninus)


Toxoplasma gondii - subcl; cat feces or transplacent'l


cyst in lung, reticulendoth. organs, and CNS; G-


Sarcocystis muris - life cycle sim to Tox,. rare


cysts in muscle


Frenkelia sp. - lg, thin-walled CNS cysts, no clsx,


Encephalitozoan cuniculi - more imp't in rbt


clusters of spores in cysts in many tissues; nonsupp. 	inflamm'n of brain & kdnys; G+; trns by tranpl 	tumors/tissues


Eimeria nieschulzi, E. miyairii - sm. int. 


Eimeria separata - lg int of wild rats


Pneumocystis carinii - lung, ubiquitous; hi prev. even 	in barrier; see dz w/ CCS & starvation;  use 	methanamine silver or PAS (not H&E!!!)


Entamoeba muris - lg intes.; not pathogenic


Balantidium coli - lg intes.; not pathogenic


NEMATODIASIS:


Oxyurids (pinworms): all resistant to env't & disinfectants; must sanitize well, difficult to get rid of; rederiv'n/srtict san'tn best;


Syphacia muris - rat pinworm


Syphacia obvelata - mouse pinworm


-cecum & colon; eggs on anus; reinfect by inges'n 	or larvae crawl back home; banana egg


Aspicularis tetraptera 


-cecum & colon; eggs not on anus; symmetrical 	egg


Trichosomoides crassicauda - bladder worm; sm. 	male lives inside female;  bipolar opercula on egg;  	Cycle: ingest - eggs hatch in stomach - penetrate 	and go to lungs (granulomas),kidney, uerter, 	bladder (nidus for calculi); screws up bladder rsch;


Trichenella spiralis - adults in int. and larvae encyst 	in muscle; trns by inges'n of cont. meat;  


Capillaria hepatica - migrate thru cevum to 		liver/portal veins; bipoloar operculate ova in liver 	(dormant until eaten by carnivore);


Gonylonema neoplastium - tonque and anterior 	stomach; prolif & ulcer'n; int. insect host nec.


Angiostrongylus cantonesis - must ingest mollusk IH, 	infects brain & lung


Intestinal Nematodes: no IH, rare, not pathogenic


Heterakis spumosa


Nippostrongylusbrasiliensis


Strongyloies ratti


Trichuris muris


CESTODIASIS:


Taenia taeniaformis - cat tapeworm; rat is IH;


�
-ingest ova, oncospheres migrate to liver & form 	strobilocerci (Cysticercus fasciolaris);  host CT 	capsule give rise to sarcomas - model for paasite-	oncogenesis; occ. see w/ cont. feed/bedding


Hymenolepsis nana-1 mm wide; dwarf tapeworm; 	small intestine; direct or indirect life cycel;  ingest 	ova - oncospheres penetrate int. & form 		cysticercoid larva - larva go to lumen and become 	adults - eggs shed in feces; autoinfection can 	occur;  INDIRECT CYCLE - IH such as grain 	beetles or fleas which have cysticercoids; enteritis 	w/ hvy infestations; public health hazard bc no 	need for IH


H. diminuta - wider (3-4mm);  MUST have IH (flour 	beetle, flea, moth)

















INSECT INFESTATIONS:


Su cking Lice:


Polyplax spinulosa - spined rat louse; direct cycle on 	host;  clsx: irritability, pruritis, unthifty, 		restlessness, anemia; transmits Hemobart & T. 	lewsi!!


Hoplopleura pacifica - tropical rat louse (not rpt in 	lab)


Rat Fleas: rare in lab; IH of H. nana & diminuta


Xenopsylla sp


Leptopsylla sp


Nosophsyllus sp


ARACHNID INFESTATIONS:	CONTROL: sanitation, clean rats, env'tly tx, rederivation


Mesostigmate Mites: blood suckers; live in env't!! Therefore must dx from env't;  zoonotic;  


Ornithonyssus bacoti - tropical rat mite;  most imp't;  	causes debilitation, anemia, and reduced repro, + 	death;


Liponyssoides sanguines - sim in appearance to 	Ornithonysuss


Laelaps echidninus - spiny rat mite; vector for 	Hepatozoon, only see in vy poor husbandry


Prostigmate Mites - more selective host range; life 	cycle on fur (or follicles) of host


Radfordia ensifera - rat fur mite;  few illl effects 	unless hvy infestation where get self-trauma


Demodex sp - deep follicles and sebaceous glands; 	min. lesions


Astigmate Mites: Mange mites w/ a selective host 	range;


Notoedres muris - ear mange mite; pruritic/burrows


NONINFECTIOUS DISEASES:


METABOLIC/NUTRITIONAL:


Genetic Anomalies. coat color, coat character, organ 	dev, immune resp., obesity, hypertension, 	meabolism, etc.  Brattleboro rat - diabetes 	insipidus


Nutritional Deficiencies. more known than any other species!!  rare deficiencis bc make own Vit C, store fat-sol. B's and prcts copraphagy (more B's); may see w/ improper food storage affecting lysine, vit A & E, riboflavin, & thiamin;  Axenic or SPF animal lack gut microflora for certain vitamins (e.g. Vit K); these animal need sppl bc can't produce and autoclaving and pastuerization reduces levels of some nutrients; DDX:  hemorrhage - Vit. K def. & RV (which can in itself be precipitated by nutr'l dz);  Infertility/Poor Produc'n:  RV, SDAV, Sendai, M. pulmonis, nutrit'n def.  Squamous metaplasia of salivary/lacrimal glands(SDAV) or Resp tract (M. pulmonis) vs Vit A def. (which also predisposes to resp. infect'n); Infertility or skin ds - heat, low humidity, vit E & other deficiencies


LAS 45:4 (393): diff't strain susc. to iron def diets (Fisher > Wistar> outbred SD) wrt deficiency after feeding casein/starch/sucrose.  Use protoporphyrin:heme ratio - more sens. than Hgb to detect def. bc protoporphyrin accumulates bc can't make heme w/out iron; 





MANAGEMENT-RELATED:


Sanitation


Cage Design


Population Density- resp. (esp Mycopl.)


Temperature- Pseudotb


Humidity- Pseudotb; ringtail (esp. suckling/weanlg)


Water - Pseudomonas


Ventilation - resp. (esp Mycopl.)


Ammonia- resp. (esp Mycopl.)


Unfam. w/ Water Device


Blocked Water Device


Wire-bottom Cages - sore feet; ringtail


Overgrown Incisors


Dust/Particles - foreign body pneumonia


Softwood Shavings - impactions (yng)


Light - retinal degeneration; cataracts;LAS  46:1 (71) Exposure to high intensity light induces necrosis of the glandular cells of Harderian gland due to photodynamic action on the porphyrins. 


Axenics - enlarged ceca from gi fluid/electrolyte 	imbalance & loss of sm. muscle tone;  worse in 	aged rats - get atony, torsion, volvulus; (ddx 	chloral hydrate IP or Tyzzer's)


TRAUMATIC/IATROGENIC:


Traumatic Skn Dz - more self-inflicted than fights, 	unlike mouse; S. aureus f pathogen; (see Pct, BB, 	p. 116)


Lack of Asepsis - peritonitis/wound infections


Improper Handling - tail shears off


�
IP Injections of Chloral Hydrate (or related) - 	adynamic ileus up to 5 wks post injection (see Pct, 	BB, p. 116); ddx Tyzzer's which has liver/hrt lesns





NEOPLASTIC DISEASES


GENERAL: nutrition imp't: high fat and hi protein/calorie ratio enhances tumorigenesis;  Food restriction decreases tumorigenesis;  infectious dz affects tumorigenesis bv of effect on longevity, preneoplastic changes, and maskin go small tumors;


In general, prevelance of tumors in rats is low  if less than 18 months old EXCEPT mammary fibroadenomas (many stocks) and testicular tumors in F344.


RETROVIRAL: Kirsten & Harvy rat sacoma v. - 	exp'tly oncogenic to rats, mice, and hamsters


SKIN & MAMMARY GLAND: 


Papillomas


SCC- face & head; hily invasive, but not metastatic;  	most are sebaceosquamous and arise from 	Zymbal's 	gland (ear); can also see on prepuce & clitoris


MG Tumors - 30-60% incidence; usu. most f benign 	fibroadenoma, but also see adenocarcinomas which 	metastasize to LN & lung


DIGESTIVE SYSTEM - lo prevalence, but most f 	are in colon; liver: "neoplastic nodules" more f 	which may or may not dev. into carcinomas


HEMATOPOIETIC SYSTEM: rare in many 	stocks/strains, except:


BN - myelocytic leukemia (myelomonocytic), more f in 	males


F344 - monocytic cell leukemias f


WF -  monocytic cell leukemias f


ENDOCRINE SYSTEM: 


Pituitary - more f in females; most common pit. tumor 	is chromophobe adenoma - see CNS sx due to 	pressure, dark, hemorrhagic tumors; f in F344, OM, 	& SD


Pancreatic Islet Cell - F344, Holtzman, SD


Thyriod - usu. benign parafollicular cell adenomas, but 	can get rare follicular cell carcinomas


Adrenal Cortex Adenomas - vy common in BUF/N, 	M520/N,  & OM/N, more f in females;


Pheochromocytomas - most f adrenal medullary tumor 	esp. in BUF/N, F344/N, M520/M, & WN/N; more f 	in males!!


CNS - rare, but most f is astrocytoma


RESPIRATORY: primary rare, but most f is 	bronchogenic carcinomas, carcinomas, sarcomas, & 	adenomas 


URINARY:


Bladder - rare in most, except BN/Bi w/ hi incidence of 	bladder & ureter carcinomas, bladder more f in 	males, ureter more f in females; 


Nephroblastomas, renal tubular adenomas, 		adenocarcinoms - reported


LAS 46:1 (98): case report of 2 different types of embryonal renal tumors (neprhoblastoma, renal mesenchymal tumor) in Wistar rats; renal mesenchymal tumors can be chemically induced (nitroso-related cmpds);  100% incidence with IP dimethylnitrosamine in protein-deprived Wistar;  nephroblastoma sim to human tumor; 





REPRODUCTIVE:


Prostate: common in AXC rat, 70% incidence


Interstial Cell Tumor - most common testicular tumor; 	in nearly all aged F344, and majority of ACI/N 	rats,rare in other spp;


Endometrial Tumors: f in F344 & M520


Vaginal/Cervical Tumors: rare except in BN/Bi


Granulosa Cell Tumor - f in OM strain 





STRAIN SUSCEPTIBILITY - NEOPLASIA


COMMON


Less than 18 months


mammary fibroadenomas (many stocks)


F344 - testicular tumors; 3 most common tumors of F344 (put thru the MIL): mesothelioma, interstitial cell tumor, large granular lymphocytic leukemia; LAS 45:635: 40% food restriction in F344 & F344xBrown Norway (FBNF1) delayed the onset of interstitial cell hyperplasia (IH) & adenoma (ICA), & reduced the incidence of ICA.  FBNF1 live longer, but get the same lesions as F344 rats & may be an imp't tox model;  ICA = Leydig cell tumor & is masculinizing. 





Older than 18 months


F344: this strain widely used in bioassay prgram at 	NCI and is widely used in tox. studies bc small, 	lives a long time, and has low  incidence of most 	tumors!  However, it does have mod-hi incidence 	for tumors of testis (interstitial cell tumors) - almost 	100%, MG, uterus (endometrial tumors), and 	hematopoeitic (mononuclear cell leukemia) and 	endocrine (pituitary & pancreatic islet cell tumors) 	systems. 


CRL:CD (SD) BR rat is commonly used in 		carcinogenesis studies - hi incidence of MG tumors 	and pituitary adenomas.


M520/N: adrenal cortex; endometrial tumors


M520/M: pheochromocytoma, males


BUF/N - adrenal cortex, pheochromocytoma, males


WN/N - pheochromocytoma, males


BN/Bi - bladder (male f) & ureter (fem f) carcinomas; f 	vaginal/cervical tumors


AXC: prostate, 70% incidence


ACI/N: interstitial cell tumor


WF -  monocytic cell leukemias f


BN - myelocytic leukemia (myelomonocytic), more f in 	males


�
OM - pituitary tumors (Osborne-Mendel); f granulosa 	cell tumors (uterus)


OM/N - adrenal cortex tumors


SD - pituitary tumors, pancreatic islet cell tumors 


Holtzman - pancreatic islet cell tumors


Wistar - Murphy-Sturm tumor (ACLAM set)


COMMON/NONSTRAIN-SPECIFIC


Papillomas


SCC-f Zymbal's gland;


Intersitial Cell Tumor - most f testicular tumor, but is rare in most strains except F344 & ACI/N


MG Tumors - benign fibroadenoma or 		adenocarcinomas


Pituitary - f, esp. in females; most common pit. tumor is 	chromophobe adenoma - see CNS sx due to 	pressure, dark, hemorrhagic tumors


RARE


Tumors if less than 18 mos. 


Colon tumor


Neoplastic nodules of liver


Leukemia in most stock/strains


Thyroid - follicular cell carcinomas (met. to lung)


CNS - rare, but most f is astrocytoma


Resp - primary rare, but most f is bronchogenic 	carcinomas, carcinomas, sarcomas, & adenomas





MISCELLANEOUS DISEASES & LESIONS


CONGENITAL/HEREDITARY LESIONS


inf bc low in outbreds & suppliers select against breeders w/ them; Most f are genitourinary system & eye.  Genitourinary:  AXC: 25% incidence of unilateral renal agenesis & hydronephrosis;  BN/Bi: uni- & bilateral hydronephrosis.  Ocular disorders include:  retinal dystrophy (rdy), retinal degeneration in the Wag/Rij rat) (aut dom't) which mimics retinitis pigmentosa in ma;  colobomas & cataracts also reported; CV: rare, but one line of LE had 25% incidence of interventricular septal defects; CNS:  UNLIKE MOUSE, few CNS mutants altho there is one strain w/ hydrocephalus; 


AGE-RELATED DISEASES: The rat is the most widely used animal in gerontological research.  


Chronic Progressiv Pephropathey (CPN): vy f; unknown pathogenesis; rate of dev. influenced by: sex, genetics, age, diet, H's, microflora, etc.  Males have earliest onset.  Albinos seem more predisposed.  Axenics do not get this!!!  Get progressively severe proteinuris until the protein in urine is almost the same as serum!  (DO NOT CONFUSE w/ N excretion of alpha globulins in males!!!).  GROSS:  pale, enlarged, irregular, pigmented kidneys w/ cystic tubules (see BB p. 119);  eventual parathyroidhyperplasia and nephrotic syndrome.  HISTO:  progr. BM thickening, trashed glomeruli & tubules, dilated tubules, accumulation of protein castes, interstitial fibrosis, leuk infiltratoin.


Nephrocalcinosis: more f in females; many strains; f assoc. w/ purified diets; usu. involve the cortiocmedullary junction w/ mineral deposition in the lumina;  


Polyartertis nodosa.: unknown etiology; affects muscular arteries;  most f in the mesenteric, pancreatic, & spermatic aa;  acute or chronic; in the chronic stage, arteries are nodular, tortuous, & thick-walled w/ f aneurysms & thrombi; 


Myocardial Degeneration: f after 12 mos; more f in males; usu. can't see unless advanced, then see gray foci; the papillary muscles & their attachments in the wall of the LV are the most f sites.  


Radiculoneuropathy.: spinal nerve root degeneration f involving the cauda equina & ventral spinal nerve roots;  see posterior paresis and paralyssis & poss. degeneration of skeletal muscles.





MODELS - SYSTEMIC


Brattleboro rat - diabetes 	insipidus


LEC Rat: (Long-Evan Cinnamon) - dil. agouti


(LE rat has black or agout hood);


LAS 42:4 decribed model, 43:1 Vit. E


Model for Wilson's Dz; get fulminant hepatitis - 50% die by 4 mos. Of those that live, 100% gt hepatocellular carcinoma by 1 yr (tumor is rare in humans); aut. rec; gene=hts "hepatitis too soon"; testosterone decr. death rat from fulm. hep., estradiol delays the onset of fulm. hep; Vit E delay onse of fulm hep, but only in males;  Pregnant rats have delays onset of fulm hepatitis until done lactating; Humans, cond'n inf in males, but not so in rats.  Other models for Wilson's: Bedlington Terrier - better model, aut. rec.; Westie - aut. dom; Bufo marinus, Mute Swan (Sigmus spp), & White Persh (Maroney americana) (Fascicle);


HYPERTENTION/HYPERACTIVITY


WKHA - Wistar Kioto Hyperactive; normotensice


WKHT - Wistar Kioto Hypertensive, normoactive


SHR - hyperactive & hypertensive 


PORPHYRIN: LaS 46:1(71) Photic injury to the H. gland due to porphyrin may be a useful model for studies of porphyrin biosynthesis & protection against photic injury.  


46:1 (109)


LAS 45:4 (393): diff't strain susc. to iron def diets (Fisher > Wistar> outbred SD) wrt deficiency after feeding casein/starch/sucrose.  Use protoporphyrin: heme ratio - more sens. than Hgb to detect def. bc protoporphyrin accumulates bc can't make heme w/out iron; 


�
PNEUMOCYSTIS CARINII:  LAS 46:1(111):  rat is good model for Pneumocystis carnii bc resembles human dz, but takes 6 weeks of CCS injections to get pneumonitis whether or not P. carnii is inoculated.  This study found that the pneumonitis could be produced faster (severe pneumonitis in 4 wks) in FEMALE SD rats at HIGH DOSE  DEXAMETH-ASONE.   Since P. carnii is not reliably culturable in vitro, this model helps facilitate exp'tl designs by getting them done faster!


LAS 45:5 547:LES RAT = Long Evan Shaker Rat; new model of dysmyelination;  good model bc lives longer than other models;aut. rec.; 


�
�
�
LAS 45:5 (578): Induced anemia in rats (to 30-35%) to use as a model for looking at phys. response to anemia during induction & after it is established.  Used phlebotomy (4 ml/d x 16 d) or phenylhydrazine (PHZ)  (IP for 21 d).  Measured hematologic profiles, cellular osmotic resistance. & cell morphology in Wistar rats.   The PHZ method induces a hier retic. cont w/ commensurate chges in rbc size, osmotic fragility, & Hgb than does phlebotomy which induces fewer pathologic changes (absence of cholestasis & inflammation in the liver) & a diminished reticulocyte response.


LAS 45:5 (588) Implanted a silicone/SS fistula-cannual in the cecum.  Worked well up to 9 wks (end of study).  If much oxygen enters thru fistula, does this maintain N anaerobic flora?  Sim. models: Pavlov's fistula, Olbe's technique


HYPERLIPIDEMIA.  LAS 45:1 (54) Idiopathic focal glomerulosclerosis (human dz) has a poor prognosis & hyperlipidemia has been shown to be a factor in dev. of the dz.  There are 4 animal models for the dz: puromycin aminonucleoside - nephrotic rat, nephrectomized rat, Zucker rat,  & hyperlipidemic SD inbred rat.  This study used the latter model & found that decreases lipid does not help prevent glns, but increased lipid worsens the dz.  They lowered lipid by feeding them a lipid-lowering agent (probucol), & increased lipid by feeding a hi fat diet.   Males used bc lesions more severe. 





LIVER MODEL: LAS 45:1 (76) Detailed description of the surgical anatomy of the celiac artery & portal vein.  This description is important for selection of vessels for cannulation, ligation, or isolation in liver studies.   Anatomy is sim. to man.  Rat liver models:  cirrhosis, portal hypertension , liver metastases, hepatic shock, liver transplantation, drug clearance/metabolism. 


HEMORRHAGIC SHOCK MODEL.


LAS 45:2 (169)  Found that rats of higher weigth have lower O2 consumption so a constant volume model for shock varied bw investigators depending on the weight.  Rats grter than 295 g had significangly lower consumption.  However, regardless of wt, all rats need at least 5-6 ml/min/kg of O2 to survice shock.


OSTEOARTHROPATHY:  LAS 45:2 (191): F344 and Wistar rats both develop osteoarthritis which increases in severity with age.  However, F344 rats develop lesions earlier which develop to more severe lesions with increasing age than Wistar rats.  Wistar rats may be useful for prophylactic studies designed to inhibit the initial formation of cartilage degeneration. whereas F344 rats may be more suited for studies designed to stimulate cartilage repair with therapeutic intervention. 


STARGAZER:  LAS 45:3 (276) "Stargazers" (stg/stg) are a new strain of aut. rec. mutant rats derived from Zucker rats which exhibit pronounced arching of the neck ('stargazing"), rapid circling, & conspicuous hyperactivity.  They are deaf due to degeneration of hair cells in the cochlea, &  degeneration of the spiral ganglia.  They eat more even tho they are smaller because they are hyperactive. (Some of them become debilitated when under prolonged examination.)  They drink more, but don't pee more because they need to groom w/ a larger volume of saliva for evaporation to regulate body temperature.  Heterozygous (stg/+) littermates appear normal.  A nutating platform was used to observe some of the behavioral responses.  However, affected animals can be detected as early as 14 d by lifting the rats by the tail & observing a forward curling response.  Circling behavior was elicited by holding them off food, then offering it to them.  





EXPERIMENTAL TECHNIQUES:


LAS 45:5 (584) Ether causes an increase in CCS.  Decapitation - control bc it takes 2 min for the adrenals to respond to stress by outputing CCS.  If collect blood immediately after anesthesia, halothane had less CCS levels than methoxy or ether, but neither methoxy nor halothane were sign'tly diff't from decap'n;  if cardiac puncture was done 3 or 15 min after anesthesia after anesthesia, all three anesthetics the same.  If exercise the rats first, no diff'ce w/ any method incl decap'n.





LAS 45:6 (694) Transplanted diaphragm to omentum using filter disce & wax plates (exteral spt) to keep graft flat.  Sx of restitution (regeneration ) occurred in 14 d in isografts (Lewis rats), but not allografts. (Lewis - SD) or xenograft (Lewis rat to BALB/c mouse).  





LAS 45:2 (205) Neonatal Pulm. Defense Mechanisms.


Development of a method of intratracheal instillation of particles into the lungs of infant and adult rats to simulate aspiration of oropharyngeal contents (as a model for neonatal pulmonary defense mechanisms).  Used 51CR microspheres as "particle".  Euthanized 15 min post instillation & looked at distribution using scintillation  and autoradiography. (Although they showed that neonates survived well for 6 hr w/ saline instillation.)  The instilled microspheres reached all lobes in both lungs of neonates and adults.   Concluded that direct intratracheal instillation of particulate material can be done reproducibly and safely in newborn rats despite their small size and that the instilled particles reach the terminal airspaces of the lungs.  The pattern of distribution is similar in the right lung of neonatal and adults animals, but the deposition of particles in the left lung favors the cranial lobe in the neonates.


LAS 45:2 (211).  Pulse Oximetry.  excell. correl'n w/ blood gas; less time needed, less invasive, less technically difficult, lower morbidity, continuos monitoring capability cf to arterial cannulation for blood gas; reflectance electrode off neck bone was used instead of band-aid type of transmission sensor around tail; problems: false high reading at <75% SaO2; also showed that the fraction of inspired O2 (FiO2) delivered via facemask can achieve at least a minimal normal O2 saturation (SaO2 of 90%), such that endotracheal intubation is not necessary unless the animla requires assisted ventilation.  





LAS 45:3 (303)  INTUBATION. This article describes a new technique for orotracheal intubation in the rat under direct vision by transillumination to get a better view of the rat's small & distant vocal chords.  It is important to overextend the neck to allow a direct path.  The animal is placed dorsally on a slanted board w/ 4 pieces of gauze rolled just behind the shoulder.  Illumination is with a standard light source (50 watt).  This technique is easy, less traumatic than blind intubation, & requires no special equipment.  (Need: board, gauze, rubber band, thumb tack, 50 W lamp, spatula (small, curved, 145o), IV 16 g IV catheter).  GOOD PICTURE!!!!


�
LAS 45:3 (323) CRYOPRESERVATION.  Rat embryos can be efficiently cryopreserved using 2.75 M dimethyl sulfoxide (DPS), 2.75 M propylene glycol, & 1.0 M sucrose in PB1 media as a vitrification solution.  Here they preserved ba/ba (bald) rats to obtain greater numbers of homozygotes over a shorter time (usu. have to use heterozygous females bc the homozygote females are poor milk producers).  Embryos at the 2-cell and late morula/early blastula stages were removed & vitrified for 15 s in the above solution (1/2 were implanted to Wistars to compare survival - 2-cell stage to the oviduct & morulas to the uterus).  Cryopreservation produced little damage to the embryos with survival rates of 88-96%.  The number of live young compared to the number of implanted embryos was 41-60% w/ only slightly higher values for direct transfer compared to cryopreserved embryos.  Vitrification had no effect on the manifestation of baldness.  





