Pull out indiv. spp. stuff. 


OLD WORLD NHP





ORDER: PRIMATES


(orbits encircle eyes, 1 pr pectoral mammae, opposable digits w/ nails, scrotal testes, pendulus penis, hallux - great toe)


SUBORDER: PROSIMII  (Prosimians)


SUPERFAMILY: LEMUROIDEA


FAMILY: LEMURIDAE


SUBFAMILY: LEMUINAE


SUBFAMILY: CHERIOGALINAE


FAMILY: INDRIIDAE (indri, sifakas, avahi)





SUPERFAMILY: LORISIODEA 


FAMILY: LORIDIDAE


FAMILY: GALAGIDAE





SUPERFAMILY: DAUBENTONIOIDEA


FAMILY: DAUBENTONIIDAE





SUBORDER: ANTHROPOIDEA(simians)


INFRAORDER: PLATYRRHINI


(SUPERFAMILY: CEBOIDEA)


FAMILY: CALLIMINCONIDAE	


Callimico  - only 1 spp, seldom used.


FAMILY: CALLITRICHIDAE 2/2, 1/1, 3/3, 2/2


(marmosets - caniform incisors)


FAMILY: CEBIDAE: 2/2, 1/1, 3/3, 3/3 x 2 = 36


SUBFAMILY: CALLICEBINAE (titis)


SUBFAMILY: ALOUATTINAE (howlers)


SUBFAMILY: AOTINAE (night mkys)


SUBFAMILY: SAIMIRINAE (squ. mkys)


SUBFAMILY: PITHICININAE (saki's)


SUBFAMILY: CEBINAE(capuchins)


SUBFAMILY: ATELINAE (woolly/spider)


(Ateles (spiders) Brachyteles (woolly spiders)


& Lagothrix (woolly mkys)


? FAMILY: Cacajao (uakari's)


INFRAORDER: CATARRHINI


(Old World Monkeys, Apes, Man)


SUPERFAMILY: CERCOPITHECOIDEA


FAMILY: CERCOPITHECIDAE


SUBFAMILY: COLOBINAE	


(langur, douc langur, proboscis mky, colobus mky)


(large, sacculated stomachs, lack cheek pouches, 	leafy diet, diff. to maintain in captivity, rare in rsch)


Nasalis larvatus		      		proboscus mky


Nasalis (Simias) concolor	      pig-tailed langur


       							(leaf mky)


Pygathrix nemaeus	       			douc langur


Pygathrix (Rhinopithecus) sp.    snub-nosed langur


Presbytis cristata		       		silver leaf mky


       							silver langur


   ?brow-ridged langur?


Colobus sp.		     				colobus mkys


SUBFAMILY: CERCOPITHECINAE


(talapoin, guenon, patas, Allen's guenon, mangabey, 	macaque, baboons, gelada)


(cheek pouches, ischial collosities)


Theriopithecus gelada				gelada baboon


Cercocebus torquatus atys		sooty mangbey


Miopithecus talapoin				talapoin monkey


Erythrocebus patas				patas/military mky





Cercopithecus aethiops			african green vervet


Papio cynocephalus sp		    savanna/tree baboons


Papio c. hamadryas   				hamadryas/sacred b.


Papio c. papio						guinea (red) baboon


Papio (Mandrillus) sphinx		mandrill


Papio (Mandrillus) leucophaeus	drill


Macaca arctoides					stump-tailed m.


Macaca cyclopsis					formosan rock m.


Taiwanese m.


Macaca fascicularis				cynomologous


crab-eating


long-tailed


Macaca fuscata						Japanese m.


Macaca sylvana					barbary ape


Macaca nigra						celebes black ape


Macaca silenus						lion-tailed m


Macaca mulatta					rhesus


Macaca radiata						bonnet


Macaca nemestrina				pig-tailed





SUPERFAMILY: HOMINOIDEA


(higher primates)


FAMILY: HYLOBATIDAE


Hylobates spp.							gibbons


Hylobates syndactylus				siamang


FAMILY: PONGIDAE


Pan pygmaeus							orangutan


Pan paniscus							pygny chimp


Pan trogladytes							chimpanzee


Gorilla gorilla 							gorilla


FAMILY: HOMINIDAE


Homo sapiens							man








�


�
AVAILABILITY





HX: Colonies est. in 1920's. Lg #'s imported for polio vax produc'n in  '50's;  also during '50's, interest in spp other than rhesus dev.  


GENERAL


DECLINE: ban on import & export, & inclusion in the  Endangered Spp Act (PL 91-135, 50CFR, Part 17); 


NEW WORLD: The grtst threat to most NW spp is deforestation.  Some available thru coop. agreem't bw  PAHO & NIH.  Some avail. connercially thru Guyana & Bolivia.  Appendix 1 CITES lists endangered & threatened.  IAW BB, 14 callitrichid spp are threatened, & 11 endangered incl. S. oedipus.  The 4 spp avail. in '82 thru PAHO-NIH were S. fuscicolis, S. mystax, S. labiatus, & Cebeulla pygmea.  S. labiatus & Callithrix jacchus are commercially avail.  Three most f used  spp of Cebidae are Aotus, Cebus, & Saimiri.  Only Saimiri reproduces well in captivity. Some endangered/threatened Cebids ('82): howlers, spiders, woolly spiders, red-backed squirrel mkys, yell-taile woollies, sakis, uakaris (Cacajao spp);


OLD WORLD: Export ban from India, 1978 eliminated 1o source of rheus.  Used to import 15k.    Incr. use of cyno bc still avail. from RPI, Indonesia, & Malaysia.  Four principal factors for decline in use: decr. avail., decr. federal $ for rsch, incr. cost, more effective use.  Eff. use assoc. w/ protocols which ask if NHP really nec., is it the rt spp, is it the lowest # poss., & will the animal be kept alive, or if sacrificed, will tissues be shared.  1978 Primate Supply Clearinghouse est. at Washington Reg'l Primate Rsch Center.





�
LABORATORY MANAGEMENT: macaques & baboons weel adapted;  HOUSING: see Guide;  use doors w/ windows & that open inward; house compatible animals;  SANITATION: see Guide; sanitize flush pans daily; change cages q 2 wks or more f if nec.  VERMIN CONTROL:  mkys will eat cockroaches & rodent feces;  HANDLING: transfer cages - 1 per room or sanitize in bw.  Gloves for little mkys, drugs for big ones.  Cut canines (extract'n leads to malocclusion);  If in corrals/corn cribs, use nests, drugs, catch pens/chutes, restraint cages; If on island or vy lg outdoor colony, trap where fed then use corral techniques;  blowdarts are less traumatic than captive bolt guns if mky escapes;  can also trap outdoor escapees w/ atraumatic traps w/ fruit bait.  NUTRITION:  10% total fat rec w/ ess'l fa; 80 ml/kg/d water;  Use feed win 90 d.  Must have Vit C (like man);  Feed 2x/d to prevent bloat.  Monitor wt regularly;  Fruit can be used until new animals adjust to pellets; may have to moisten (but don't soak!!) biscuits if old animal or poor teeth.   Must train new ani. to water devices.  Be sure aged &/or sick animals can reach water. BEHAVIOR: LAS 45:3 (264): When performing a joystick task to receive a food reward, group-housed pigtails preferred a device at the back of the cage (furthest from people = least anxiety).  Difficult tasks are performed less f and take longer than easy tasks.  Location of devices may influence the amount of used and the levels of anxiety.  There were 3 video stations and mkys had to use a joystick to catch & maintain contact w/ a moving target for 1 s to get a reward.    When all 3 units were available to them, they preferred the one near the rear.  When some of the units were shut off at different times, the task was harder, and therefore less fun, so they didn't do it as much.    BL is that location and difficulty of enrichment devices should be considered (further away and simpler are better).   PREVENTIVE MED:  single most imp't tool to maintain health of colony. Quarantine: imposing strict isol'n toprvnt spread of dz; also serves as a conditioning period & to define basic phys. parameters for indiv. mkys; ideally sep'te bldg; no transfer of equip't/supplies unless decon; isolate diff't grps even if all in quar; groups progress thru quar. as one entitiy! on arrival, weigh, tb test, tattoo or id, pe, cbc/panel, rectal swab, fecal;  tb test q 2 wks thruout quar; min. 30 d quar, but 90 d best; Observation: min. SID by people familiar w/ mky; rpt sx to vet asap; mkys f mask sx's!!train techs to id early sx; Hospitali-zation: vet; minor prbls - tx in cage, others to icu; need surgery, rads, icu, lab. spt (bact, biochem, hematol); Pathology: necropsy all spont. deaths; rev. by pathologist & clin. vet; Physical Exams: routinely, semi- to biennial depending on needs; dental hygiene vy imp't; Weighing: monthly to seniannually, usu. at tb test; occ. wt loss may mean not enuf food, sign't wt loss may mean dz! Medical Records: usu. used for multiple projects w/ entire life at one institute sometimes 10-20 yrs;  keep good records!! rec. computer prgms; Personnel Health Program: essential; do preemployment pe, hx, chest rads, tb test, baseline cbc/panel, vax for tetanus.  TB test annually!! if more limited access (i.e. not vets or techs, then annual tb test & ref. panel); protective clothing & procedures critical!!  TB Testing: ID test most reliable indicator of tb in mkys; test arrivals on receipts & q 2 wks during quar;  min. of 3 cons. neg. tests requ. to admit to colony; 5-6 better;  test colony q 3-6 mos; rads should be done on receipt of animal & before release of mky - look for diss. interstitial pneum, w/ mediastinal l'ad!! these mkys may be anergic!! keep sophisticated records in lg colonies to ensure that no moved animals are missed!! computer prgm should id mkys not tested in 1 yr, or track mkys in contact w/ tb pos. mkys; adm. 0.1 ml (1500) TB units (f old mammalian tb) w/ 27 g needle, ID in palpebrae & read at 24, 48, & 72 hrs;  do not just say + or -!! use the grading scheme!! (see pct, BB, p. 311 & 312); necropsy + mkys asap; 


Neg        0 - no rxn


Neg	1 - bruise


Neg	2 - erythema, no swelling


Suspect	3 - erythma, swelling, or just slt swelling


Pos.	4 - obvious swelling, droopy lid, erythema


Pos. 	5 - swelling & necrosis, eyelid closed


"Bring Every Monkey Down Now"


False Positives: poor technique (trauma), too f testing, too conc. tuberculin, too much phenol in tuberculin, sensitization of animals w/ CFA, anergy,


False Negative: poor technique (subQ),dilute or expired tuberculin; anergy;  early dz (<10 d), concurrent measles or systemic fungal infection, 


LAS 45:2 (125) Quar. periods should be extended to vax mkys twice after TB testing is completed.  Veterinary vaccines (e.g. Norden's Vanguard distemper/measles) produced higher ELISA + rxns than did human measles vax at a lower cost.  Not until d 28 did prev. sensitized mkys retest for TB at baseline.  Thus, TB testing may not be reliable before d 28 after measles vaccine.





BIOLOGY


PHYSIOLOGY: RBCs - 4-7, but WBCs 2.4 - 26.7!  MCV 58-117!! MCHC - 25.6-40.2!!  Neuts: 200 - 14,600! l'cytes: 690-14,500!!  These wide range values rpted in bb fo rhesus; REPRODUCTION: all Old World mkys has a menstrual cycle;rhesus = 28 d, baboon = 36 d; many spp show external sxs (e.g. rhesus); some spp (e.g. pigtails & baboons) have marked chng in perineal sex skin;  menarch - onset of menstr'n, usu. 2 yrs for rhesus; 1st concept'n usu. 3-4 yrs, but can be 5-6 yrs in rhesus; baboons: 3.5 - 4 yrs usu; Gestation= 161-175 for rhesus & cyno, 164-186 for baboon; can detect by palp'n as early as 24 d (experienced), usu. by 30-35 d, by placing one finger rectally & use the other hand for abdominal palpation; can also use H'l assays or ultrasound; LAS 46:1 (121) uterine leiomyomas are f in macaques - can surgically resect & rtn to breeding fxn.  Leuprolide can be used to tx endometriosis.  LAS 45:6 (628) SA8 causes oral & genital ulcers in baboons (1st isolated from vervets);  female baboons get 2o infec'ns then ulcers, then vaginal stenosis.  Can be corrected surgical to return to breeding performance & relieve urine retention.  BREEDING SYSTEMS: Optimum breeding (rhesus): avg last 3 menstrual cycles, divide by 2 & subtract 3 - give you optimal day of conception; can detect menses visually or by swabbing;  females should be take to the male cage; systems: single-cage, time-mated; single male harem (1 per 6-12 females), or multimale grps (30-100 females w/ 3-12 males); single male harems in corn cribs, runs, or indoors provides opportunity for observ'n & known parentage, but get trauma from aggression;  multimale grps, if give enuf space (e.g. 0.5 to 1.0 acres), get less trauma, but also less observation & unknown parentage, & hard to capture; INFANT REARING: normal infant dev. requires exposure to indiv. of the same spp; best to rear infants in lg multi-male breeding grps in captivity so they learn troop organiz'n; occ. have to nursery rear due to death of mother, exp't, or reject'n by mother; bizarre beh. usu. results from social depriv'n of nursery rearing, plus it costs more; If must put in nursery:  ligate umbilical cord close to body, examine, weigh, id (not nec. tattoo); provide env't of 85-90oF w/ incubators or lg plastic rodent bins on heating pads w/ bath towel liner plus an add'l bunched up towel as surrogate nurse; feed 5% dextrose by bottle for 1st 24 hr, then human milk sub. q 2-3 hrs during the 14-16 hr daytime; usu. lose 10% bw in 1st few days, but should be back to birth wt by 7 d; can use bottle hlder & will self-nurse at about 7 d;  will eat cereal mixed w/ formula around 3rd week, & milk-soaked biscuits around 4 wks; by 4-6 wks, can put in indiv. cages & put w/ infants of about the same age for increasing periods until 2 mos. when can house in pairs;  weaning: for single-house females; wean from 1-9 mos (usu. 3 mos);  must closely monitor as some do not eat & get hypoglycemic; may have to indiv. cage & force feed until adjusted, then can pair house; f put in peer groups of 6-12 mkys for some socializ'n; 


LAS 45:1 (15)Mother-reared rhesus infants had iron def. anemia in contrast to nursery-reared infants during the first 5 months of life.  A similar phenomenon occurs in humans w/ babies fed breast milk after 6 months of age. To determine this a retrospective study over 2 yrs was done.  All animals were clinically & behaviorally normal.  The hematological status of the mother did not correlate with infant hemotological status.  Howver, another study showed that offspring of multiparous mothers are more likely to become anemic than those of primiparous mothers.  The authors feel that the iron-defieicnt condition is both naturally occurring & benign.  Most RBC parameters were normal by 2 years of age. 





DISEASES


ENDOCRINE: LAS 46:1, 26 Increased Glycation of Plasma Lipoproteins in Diabetic Cynos is a Model for determining the interaction bw lipo-	protiens, DM, & incr. risk of atherosclerosis.  LAS 	46:1, 36 - describes diabetes mellitus in cynos (type 2)


�
GASTRO-INTESTINAL: idiopathic megacolon rptd in cyno female, see models (but this was dxex); LAS 46:1 (96);  Bloat: occasional; C. perfringens isolated in 21 or 24 cases; (only 2 of 18 normal animals had C. perfringens); most f seen after using restraint chaius rs & almost never in mkys housed in corrals or runs; RX: prompt due to massive abd. distention;  remove gas & fluid; restrict diet 7-10 d;  Foreing Bodies: everything from lt bulbs to rocks; eat lots of rocks when moved from indoors to outdoors; CLSX: diarrhea, wt loss, abd pain; DX: rads Trichobezoars: see intermittent anorexia & wt loss; need barium rads to see; usu. need surgery; 


NEOPLASIA:  used to be considered rare bc only used yng, caught animals;  now  see w/ more f as population dynamics change; 


LAS 46:1 (121) Uterine  leiomyomas are f in macaques - can surgically resect & rtn to breeding fxn.


LAS (46:1, 123) Benign cutaneous mast cell tumor found on midthorax of a rhesus (7 yr old).  Well-differentiated, no mitoses, no local recurrence or systemic dz supports benign tumor.  Similar to human mast cell tumors.  Toliduine blue, Luna's mast cell stain, & Giemsa used.  Toliduine blue best showed metachromatic staining.   GOOD PCTS.





TRAUMA: usu. from aggression; common problem in group-housed; sometimes death; must tx vigorously bc. usu. multiple, deep wounds!!! (give e'lytes & fluids to conteract extensive muscle dmg, plus clean/debride wounds & give a'bs; watch for reinjury;


LAS 45:4 (441) .  Urolith caused by a plant awn probably from a dart gun at capture!! Uroliths are rare in NHPs.  This one, in a cyno, was composed of calcium carbonate.  Calculi from other reports were calcium oxalate & triple phosphate (both in cynos).  The plant material acted as a nidus of infection causing urinary outflow obstruction, cystitis, hydroureter, & subcapsular renal abscessation & hemorrhage, & renal insufficiency.  AWESOME PCT!!!


TOXINS: Polychlorinated biphenyls (PCB's): chlorinated cmpds used in industry (e.g. concrete sealer); can see in mkys kept on concrete base w/ PCB sealer; CLSX: photophobia, palpebral edema, alopecia, gingivitis, periodontitis, diarrhea, & emaciation;   meibomian glnds of eyelids are distended causing droopy eyelids ("squinty" appearance); GROSS: mucinous gastric hyperplasia involving the mucosa & submucosa of stmch; RX: resurface the floor!!


HYPER/HYPOTHERMIA: f if kept outdoors; can get severe sunburn in animals recently placed outdoors; see frostbite in tropical animals in cold (e.g. cynos); the rhesus is more adaptable bc used to more extremes in weather; RX: warm or cold water baths as applicable; be careful not to burn if use heat lamp or blnkt; look for underlying dz, esp. w/ hypothermia (e.g. diarrhea, dehydr'n);  make sure newborns born at nt are truly dead & not just hypothermic!!   CONTROL: provide shade, shelter, & suppl. heat; 


AMYLOIDOSIS: LAS 45:6 (680)19 yr old female cyno with hepatomegaly due to amyloidosis.  The amyloid type was AA (2o) & probably due to chronic diarrhea.  Good review of amyloid:  "homogenous, lightly eosinophilic material";   two types: primary (AL) & secondary (AA).  AL is derived from protein subunits that are fragments of the variable region of Ig light chains.  AA contains amyloid protein A derived from the dissociaiton of a precursor, serum amyloid A.  Serum amyloid A (the precursor) is highly conserved between species & may be an acute phase protein occurring in acute inflammation;  differentiate AL & AA histologically by hepatic AA loses affinity for Congo Red stain after KmnO4 (AA goes away!!); beta-pleated sheets;  Alzheimer's disease is the most prevelent form of human amyloidosis involving the CNS; Congo red, Thioflavin T, & Methyl Violet;  Amyloid is common in hamsters, but does not occur in rats.  A novel amyloid fibril has been associated with AL in senescence accelerated mice (SAM mice) mice. CD-1 also have a vy high incidence;  Congo Red stain + amyloid + polarized light causes apple-green birefringence ; Amyloidosis frequently occurs when there is chronic immune stimulation such as diabetes Mellitus, Aleutian Dz of Mink, cyclic neutropenia in grey collies; In laboratory animals, fibrillar AA has been reported in monkeys, guinea pigs, mink, & White Peking Ducks; GOOD PCTS. 


UROLITHIASIS: LAS 45:2 (222): A wild-caught, male cyno w/ a history of intermittent episodes of urinary incontinence and alkauria was found to have a calcium carbonate stone in the urinary bladder.    It had transiently responded to trimethoprim tx (10 d courses - #?) until the monkey had stranguria & dysuria where radiography was done.  The stone may have been due to a diverticulum at the apex of the bladder.    GOOD PCTS.





�
BACTERIAL: ENTERIC: 1o cause of m&m;  etiology f difficult to determine; f isol. +1 pathogen; best to try to isolate & tx w/ a'bcs (do c&s) anyway; beware resistance!  moitor fluid/e'lyte status which may be all that is needed; min. stress by using flavored e'lyte & a'bcs; SHIGELLOSIS: S. flexneri (most f), S. sonnei, S. boydii; imp't to serotype to monitor epid.; most colonies have a single serotype;  among most commonly isolated; originally from man;often precipitated by stress, malnourishment, or immsuppr, but often the healthiest animal will have the worst sx!! RES: if endemic, yng get infected by about 2 yrs & are prob. lifetime carriers; (can isol. from cl. normal mkys); localizes to colon!!  CLSX: vary grtly! mild diarrhea to acute colitis w/ foul, bloody, liquid stools containing mucous & necrostic colonic mucosa (dysentery);more f subacute to chronic, intermittent diarrhea w/ soft stool or firm, mucousy stool w/ flecks of blood;these mkys are a f source of infec'n to others;  GROSS: mucosa usu. covered b/ fibrinopurulent exudate & int. wall is edematous & hemorrahic w/ focal areas of ulcerat'n (see pct, BB, p. 309);DX: isol'n (often in hi #'s even w/ mild case);  RX: ampicillin, choram, trimethoprimsulfa, supportive;  CAMPYLOBACTER: C. jejuni; being isolated w/ increasing f; prob. been there a while, but only recently had selective media & modified incub'n procedures;  f isolated of normal stools & from mkys w/ watery or hemorr diarrhea;  chronic form rptd in Patas;  relapses can occur; prob. got from man during trapping & export as usu. don't see in wild; hi prev. of carriers; RX: erythromycin, 7 d; SALMONELLA: inf; but may see mild to marked g'ent'tis w/ systemic complic'n (endocarditis or  meningitis); localizes to ileum!!


YERSINIA: Y. pseudotb & Y. enterocolitica;RES: wild birds & rodents;  TRNS: cont. food;  CLSX: variable;  diarrhea, acute death, abortion; acute to chronic enteritis & septicemia; GROSS: ulcer'n of sm & lg int; HISTO: marked necrosis & lg bacterial colonies in int. lesions; RX: chloram, trimethoprim-sulfa, gentamicin, kanamycin;   DX: esp. consider if housed outdoors; difficult to isolate - need cold enrichment & culture at 20oC DDX: concurrent infec'n w/ shigella f; 


TETANUS: f in outdoor-housed from trauma or postpartum; CLSX: depression , reluctance to interact, difficulty eating, progress. stiffening, adduction of pectoral limbs; bipedal hoping gait, trismus, piloerection, & incr. extensor rigidity follows; also see spasm of facial muslces w/ flattening of ears, death from flacid paralysis in 1-10 d; some islands, 25% of mortality & 85% w/ dz died; RX:antitoxin; a'bs (penicillin) are of questionable value; txed mkys may have recovered spontaneously anyway; CONTROL: routine immunization; (juveniles, 2 vax, 4-12 mos apart); 


HELICOBACTER: LAS 45:5 (613) The goal of this study was to assess the value of a commercial latex agglutin'n test & a commercial ELISA designed from humans in dx'ing H. pylori in a rhesus colony.  The accuracy of the serologic assays was based on cf w/ results obtained by gastric culture for H. pyloroi & demo. of H. pylori in gastric biopsy samples.  (2 biopsies for culture & 2 for histopath from the antral & body regions of the stomach).   Blood collected prior to and at endoscopy, then 2-3 mos. post endoscopy.  Neither worked even if human Ag was substituted for rhesus Ag.   (No results at all from latex agglut'n!).  19/20 had GHLO.  6/20 has +iso by culture & histo, w/ 0/20 detected by latex & 7/20 detected by ELISA... BUT 4/7 were false + & 2/7 were false neg!!  The 2 hiest false + by ELISA were biopsied twice, but were still neg.  Patchy distrib'n of bug?  Prior infection so Ab there but no bugs??  Who knows.  GOOD PCTS


H. pylori: grow on Brucella agar base suppl. w/ 5% sheep blood & trimethoprim, vancomycin, & polymixin B (Brucella TVP agar).  Culture at 37oC in a microaerophilic atmospher.  G-, curved, rods; catalase+, oxidase+, urea+.  Resistant to malidixic acid & sens. to cephalothin..  Stain w. W-S. 


GASTROSPIRILLUM: Gastrospirullum hominis-like organisms (GHLO) are larger than H. pylori, tightly coiled, spiral-shaped & live in the superficial mucus layer or in the lumina of the gastric glands.  (H. pylori  lives closely proximated to the mucosal epth. cells or in the mucous layer of the gastric pits.  GHLO have not yet been cultivated.  





�
BACTERIAL: RESPIRATORY: 2nd most f cause of m&m; pneumonia most f cause of newly imported animals, but incidence decreasing w/ institute colonies;outbreaks f assoc. w/ viral infections; f Klebsiella, Bordetella, Pasteurella, & Streptococcis (S. pneumoniae; f see bacterial meningitis too; RX: long-acting penicillin); CLSX: facial cyanosis exp around eyelid & base of nose; may sit uprt & grasp cage or otherwise stay erect so they can breathe; usu. febrile; DX: rads - consolid'n RX: a'bcs - promptly; oxygen if severe; MYCOBACTERIOSIS: M. tb or M. bovis; RES: humans, thus source is usu. traced to recently imported mky or human in contact w/ colony; however, some rpts of infec'ns traced to single mky housed in a closed colony for 1-2 yrs w/ neg. tests; TRNS: aerosol; ID tuberculin tests delayed hs which takes a min. of 3 wks to develop in a healthy animal infected w/ an organism of hi virulence; trsn can occur 3-4 wks following exposure; CLSX: progressive, fatal dz (up to 1 yr to die); usu. asymp. until well-progressed; RX: cease all animal mov'ts; id all animals ever housed w/ infected mky; test biweekly until get 5 cons. neg tests; CONTROL: 90 d quar. w/ biwkly tb tests; rads upon arrival & just prior to release from quar; can't get mammalian old tb from USDA anymore, now get it from Jensen-Salsbery Labs??); Also, animals w/ no lesions & culture neg. can have a positive rxn!! see above under tb testing; M. avium & other atyp. mycos: rpted; TRNS:  sporadic cases w/ no ani-ani trns;  CLSX: granulomatous enteritis & mesenteric l'ad; DX: occ., animals w/ M. avium will not rxt to old mamm. tuberculin; LANCET 347:1031 - cyno is a model for slowly progressive TB (must give low dose) unlike rhesus which develops acute, fatal form.  Humans mainly have slow form.  LAS 45:3 (315) Report of TB in cyno neg for  10 tests.  MOT still good screen & PCR is best confirmation.   The cyno had SRV2. 


PARASITIC: extremely common in wild caught; infestns may be severe in stressed/debilitated animals; usu. see balanced host-parasite rel'nship, which cmpds dx problem; if see parasite in abherrant host (e.g. when mix spp or put in novel env't) or severe dz, easier to dx; 


PROTOZOAN: f, esp. enteric flagellates; can see lg numbers, esp. Trichomonas & Giardia. However, may be there as result of diarrhea, not as cause;  RX: metrinidazole;  LAS 46:1 (116) survey of Giardia in marmosets;found IFA best way to dx; also self-limiting in marmosets too;   Trypansoma cruzi: rptd in macaques, but prob. not nat'l; Entameba histolytica: can cause severe dz; see characteristic flask-like amebic lesions; (rare in ow, more f in nw  mkys); Cryptosporidium: see in many spp incl. man, esp. in immsppr;  rhesus rptd to die of this when had SIV; LAS 46:1 (116) survey in marmosets;found IFA best way to dx; also self-limiting in marmosets too;   Plasmodium: (Asia - P. inui, P. cynomologi, P. knowlesi);CLSX: rare unless immsppr or splenectomized; imported cynos as hi as 43% prevalence;can see enlged spleen, anorexia, fever, weakness, & anemia; RX: chloroquine & primaquine phosphates;  DX: see bugs in rbc's on thick smear; Hepatocystis kochi: African malaria; trns by midges; lg cysts on surface of lvr; Pneumocystis carinii: occ. see resp. dx, but may get pneumonia if severly debilitated or immsppr.  DX: gross; 	HELMINTHS: nematodes common, but usu. no dz unless yng or housed under supoptimal cond'ns;Trichuris spp: (whipworms) - baboons; RX: mebendazole; Strongyloides fulleborni: can cause serious outbreaks. TRNS:  ingest'n of larvae, penetrat'n of skin by larvae, or autoinfec'n where larvae dev. in host int. penetrates the bowel & migrates thru the body; CLSX: autoinfec'n causes the worst dz & poss. death, in debil. or  yng; Oesophagostomum ssp: nodular worm; commonest nematod of old world monkeys!! TRNS: inges'n of infective larvae; larvae penetrate the lg int. wall to produce subserosal nodules;if not prev. infected, nodule ruptures in 5-7 d& the parasite rtns to the lg int. to mature;  if prev. infected, stays in nodule long time;   CLSX: black nodules in colon look like carapace of turtle!!; GROSS: lg numbers of firm, tan, nodules (2-4mm) in colon & mesentery; RX: thiabendazole kills mature worms, but not larvae in nodules!!  Anatrichosoma cutaneum:  nasal mucosa of rhesus, unknown life cycle; CLSX: usu. inapparent or mild hyperplasia or parakeratosis of nasal mucaos, however creeping eruption on hands, feet, & face of cynos rpted; DX: larvae or ova in stool; RX: thiabendazole may reduce, but not eliminate infes'n; CONTROL: improved husbandry;  LAS 41: 5 Branhamella cattarrhalis - nosebleeds in cynos (is this a bact or a parasite??); CESTODES: uncommon in lab;  Hymenolepsis nana(dwarf tapeworm): occasional in outdoor-housed; Larval forms of Taenia solium , Cysticercus cellulosae, & Echnicoccus granulosus are seen in wild-caught mkys.  The larvae dev. into hydatid cysts which slowly grow in abd, lvr, lungs, & CNS. Clsx ar e variable depending on where cysts are.  Surgical removal works, but may spread infec'n if ruptures; MITES: Pneumocystis simicola(lung mite) - vy common in wild caught!! CLSX: none in mild to mod. infestations; pneumothorax & hemothorax if severe;  GROSS: see mites in nodules near surface of lung w/ bronhiolitis.  If severe, the nodules rupture; (See pct, BB, p. 315 & 316); RX: none. 





FUNGAL INFECTIONS


Microsporum canis: inf; can see scaly patches of alopecia w/ broken hair shafts; 


Candia albicans: common saprophyte of skin, digestive, & repro. systems; CLSX: raised white plaques on dorsum of tonque & oral mm;  if the animal is immsuppr or on prolonged a'bc tx, the lesions will extend deeper into tissue & also down esoph & into gi; 


Norcardia ssp: aerobic, G+, partially acid-fast;common soil saprophyte;  CLSX: granulomas DX: isol'n; filamentous organisms on histopath;  DDX: tb!!!


Coccidioidomycosis: Coccoides immitis;  systemic mycosi caused by a soil saprophyte found in semi-arid southwest; TRNS: inhal'n of spores;  CLSX: severity depends on # inhaled; 


Trichosporon beigelii.  LAS 45:1 (31) yng adult female  rhesus - implanted with a cephalic recording cylinder got T. beigelii infec'n.  Txed w/ fluconizole; acts on fungal cytochrome P450;  dural pseudocapsule of collagen & granulation tissue on the exposed dura mater may have inhibited CMI.  T. beigelii is a soil saprophyte & is normal flora on human skin; imp't in human medicine w/ immsppr patients or those w/ indwelling catheters, on TPN ( likes fat), or w/ protheses.   LAS 42:2 (168) reports the use of mouse model for disseminated T. beigelii.  Mice were made neutropenic w/ cyclophosphamide then infected w/ T. beigelli.  GOOD PCT!!  Be able to pick out parts of the cylinder & the ddx bw arthroconidia & blastoconidia.








VIRAL INFECTIONS


REPORTABLE: Marburg, Ebola, Yellow Fever, TB.  24 hr to rpt all except TB which can be rpted in 48 hrs; 


�
Marburg: good example of severe epidemic due to virus entering aberrant host; African greens - lg number & 7 humans killed; TRNS; mkys prob. got it from a nonprimate host in wild; 


Ebola - hepatic necrosis is hallmark of Ebola but it was variable w/ E. reston; multifocal adrenal necrosis of zona glomerulosa & interstial pneumonia


Measles/Rubeola: Paramyxovirus (Morbillivirus); RES: man; CLSX: lg outbreaks (hi mortality in New World, but not Old World); outbrks most f in newly imported mkys; exanthemous rash, mild conjunct's, occ. gingival ulcert'n & diarrhea; Can alter immune fxn & cause anergy to tb test!!  GROSS: giant cell pneumonia;Koplick spts on oral mucosa (white spots) are pathognomonic!! HISTO:  also only dz where you see syncytial cells in the thyroid!! (also see syncytial cells in urinary bladder);Warthin-Finkelday Cells: lymphocytes w/ up to 100 nuclei in one cell!!!  RX: partial protec'n in an epidemic w/ 1.0 ml of human immune serum globulin;(3 genus to Paramxyoviridae: Morbillivirus - measles, distemper, rinderpest; Pneumovirus - PVM, Resp. Syncytial Virus; Paramyxovirus - Newcastle's, Sendai, Mumps, Parainfluenza 1 & 3;  (I thought parinfluenza 1?  - it is according to T. Clark)


Herpesvirus simiae (B): sim. to H. simplex in man; TRNS: infants prob. infected while protected by maternal Ab; latent infection results; oral lesions rich in virus source of human infection; hily fatal encephalomyelitis in man!!!  CLSX: subcl., w/ occ. labial or lingual ulcerations (see pct, BB, p. 317); BB says destroy animals w/ oral lesions!! (not usus. done); MINIA - mky intranuclear inclusion agent - acronym for measles; 


SHF: (used to beTogaviridae,genus Arteriovirus,then thought it was a Flaviviridae, now is considered a Arterioviridae!!);  hily infectious, fatal, viral dz of macaques;  9 outbreaks rpted in US & Europe; in 1 outbreak, over 500 rhesus & cynos died over 4 months; RES: patas mky;  found 50% of wild patas w/ Ab; can be viremic w/ no clsx for long periods; baboons & greens susc., but is usu. not fatal, so they may also be a source of virus on occaion;TRNS: fomites, needles, direct contact, aerosol,  CLSX: Macaca spp experience death due to acut hemorrhagic dz; fever, facial edema, cyanosis, epistaxis, dehydration, & melena seen; GROSS: multiple subQ hemorrhages plus hemorr thruout body;  hemorrhagic necrosis of prox. duodenum is pathognomonic - lesion stops abruptly at pyloris!! DX: to id an old world mky as an asymptomatic carrier, must inoculate serum into a susc. macaque!!  poss. in vitro test usu. peritoneal macrophages, but not yet 100% reliable;  CONTROL:  strict isol'n of patas & macaques!! (All in subfamily Cercopithecinae; Macaques - most susc, Erythrocebus - reservoirs; Cercopithecus & Papio - get infected but not fatal; 


Yellow Fever: Flavivirus; RES: endemic & epidemic in tropical America & Africa (not Asia!!); Africa - sylvanic cycle bw  mkys & Aedes; also urban cycle - mky-msqu-man-mqu-man TRNS: mosquito  CLSX:  in mkys from African - rarely severe or fatal, but can get exp'tl infection of Asian mkys; HISTO: councilman bodies - necrotic hepatocyte w/ eosinophilic ICIB; is MIDZONAL necrosis (not periportal, not centrilobular); To import: 1) a YF free area or 2) maintained in a dbl screened mosqu-free area x 9 days before export, or 3) vaccinated w/ an attenuated vaccine ;


Alpha Herpes Viruses: three diff't viruses related to VS; CLSX: varicella (chickenpox) - like dz; vesicles resolve spontaneously if survive; Liverpool Vervet Monkey Virus: hily fatal to vervets (vesicular lesions & focal necrosis in parenchymal organs); Medical Lake Macaque Herpesvirus: less fatal dz in macaques;


Delta Herpesvirus: sim. to LVMV, but hily fatal to patas mkys; 


Hepatitis A: TRNS: fecal-oral; no persisten viremia; chimpanzee is easily infected, but raely shows clsx;  patas mky is susc. to exp'tl infections; 


Hepatitis B: man is reservoir; chimps & gibbons f  infected; trsn is NOT fecal-oral, needs to be parenteral; 


Monkeypox: orthopox virus (sim. to smallpox); RES: wild mkys for outbreaks in labs & zoos, but res. in wild is unknown;squirrela may be reservior; Zoonotic - sporadic human cases from tropical rain forest of west & central Africa; CLSX: sim. to smallpox - vesicular; hi morbid, low mortal in old world spp;  


Yaba: poxvirus that is not related to smallpox  rptd in a colony of baboons & rhesus; zoonotic!! CLSX: 4-6 cm subQ nodules on head & limbs which resolve spontaneously; protects against BEMP, but not vica versa; 


BEMP=OrTeCa: Tanpox in Yatapoxviridae?? dz of macaques rptd in 3 sep'te colonies in 1967; imm. related to Yaba; CLSX: multiple, raised plaques (0.5-1.5 cm) in head & limbs which are NOT vesicular & involve epidermis (not subQ as in Yaba); the lesions resolve spontaneously in 4-6 wks;  Zoonotic. Yaba protects against BEMP but not vica versa; 


Encephalomyocarditis Virus - LAS 42:3; picornaviridae, cardiovirus; rodents are reservoir hosts (other rodent picorna incl. GDVII(cardio), TO (entervirus), mouse encephalomyelitis); 80 baboons died an acute death - 1o lesion was myocarditis (nonsuppurative,necrotizing);  vertical (placental) infection did occur; 


Molluscum contagiousum - Mollucsipox, chimp w/ bumps around eyes is classic pct; 


�
SAV32 - causes conjunctivitis in macaques


SV40 - widespread  latent infection in rhesus; CNS & resp. problem in immundef. rhesus (poliovax); 


SA6 - cytomegalovirus (B herpes virus)


Herpes B - alpha herpes (systemic), gamma herpes - Herpes T (platyrhinnae);


SA8 - simian agent 8 - herpes virus (genital vessicles in rhesus)


SV40 - simian virus 40, Papova, contaminated polio vaccines; 


SV5 - paramyxovirus, parainfluenze type 2


SAV1-24: adenovirus, cause URD or pneumonia; 


SAV23 - can cause also cause pancreatitis (LAS91 - rhesus); 


SAV31 - adenovirus causes pancreatitis; 


�
Kyasanur Forest Dz - flavivirus; hemorrhag tickborne; Langur (Presbytus entellus) assoc. w/ outbreaks;  India; 





VIRUSES (from BB notes)





Herpes B - trigeminal & sacral ganglia; found in kdny, grown in VERO cells (vervet renal origin tissue culture);  


Herpes Simplex I - gibbon; tree shrew, owl mkys; fatal dz; 


H. Simplex II - no natural infection





SA8 - alpha herpes sim. to H. simplex II


Family Retroviridae


3 subfamilies ("nannies")


1) Oncovirinae


Type A - immature virions


Type B - (Bittner Agent); mouse MTV


Type C - STLV, HTLV, FeLV, GALVC (gibbon ape 	leukocyte virus)


Type D 


SRV1-5: SAIDS retroviruses


SRV2 - retroperitoneal fibromatosis


SRV3 - Mason - Pfizer


SRV4 - SAIDS, Berkley


SRV5 - chinese rhesus


Type E - Subfamily Lentivirinae


HIV, FIV, SIV, BIV


Type F - Spuma Virinae


STLV closely related to HTLV (90-95% homology) - adult T cell leukemia/lymphoma ATLL; tropical spastic paresis; 


LAS June 94 (217): background retrovirus


LAS Aug 93 (301): nonHogkin's lymphoma


STLV - baboon as a modle for ATLL





RANDY'S HANDOUT


SIV mac - rhesus


SIVagm - green


SIVcyn - cyno


SIVcpe - chimp


SIVsyk - Syke's mky


SIVmnr - M. nemestrina


SIVsumPBJ14 - lethal variant;  affects gi; rhesus/pigtail; profuse diarrhea w/in 10 d; 


SIV - only need serology to make diagnosis


SIV - antigenically & genetically related 60-80% homology w/ HIV1; 90% w/ HIV2; most closely related to SIVsmn;


SIVmnd - mandrill


SIVstm - stump-tail macaque





2 rpts of human conversion to SIV





HIV1 - infects chimp, gibbon, pigtail; no clsx, but persistent viremia; 


HIV2 - baboon w/ dz





SRV - PO - 1 - LV origin - endogenous langur virus which ended up in macaques; found exclusively in Asian macaques except talapoins which is W. African; earliest clinical sign - l'ad; usu. succumb to 2o infections: CMV, candidiasis, cryptosporidium, avian tb, rotococcus equi gastroenteritis; Pneumocystits carinii;





STLV - Asian & African mkys





SIV - sublinical in African (Ab response, persistent viremia), clinical in Asian mkys (viremia, variable Ab response, variable dz course; wasting syndrome


SRV - small % of mkys which mount Ab response & throw off virus;  some lose persisten viremia; decreases antibodies; so do both serology & viral culture; prob. transplacental transfer; Raji cells - to isoloate; SRV1 - assoc. w/ subQ fibromatosis; SRV2 - retroperitoneal fibromatosis, just CT proliferation likened to Kaposi's sarcoma; can have subQ fibromatosis; 








�


�
MODELS:


Macaca nigra (celebes black ape): diabetes mellitus


Cercocebus atys (sooty mangabey): susc. to leprosy.


Pan troglodytes (chimp) - hep C (LAS, 46:1, Rsch-	Oriented Genetic Mgt based on ALT.


Macaca fascicularis - LAS 46:1, 26 Increased 	Glycation of Plasma Lipoproteins in Diabetic Cynos 	is a  Model for determining the interaction bw lipo-	protiens, DM, & incr. risk of atherosclerosis.  LAS 	46:1, 36 - describes diabetes mellitus in cynos (type 	2)


Macaca fascicularis - LAS 46:1(96)  suggested cyno as "sporadic" animal model for idiopathic megacolon;  All 7 cases rpted in cynos were female.  All seem idiopathic. Other causes of megacolon: aganglionosis of myenteric plexue (Hirschrung's Disease - vy yng, males), idiopathic (women, any age), Chagas Dz (T. cruzi infection, rptd in man, exp'tlly induced in cebus mky w/ trypanosome);  Acquired megacolon in man may be assoc. w/ decr. conc. of vasoactive intest. peptide & acetylcholinesterase in gut-assoc. nerve & muscle tissue.  





TECHNIQUES


LAS 45:1 (94): Loss-of-resistance technique used for placement of epidural catheter; technically simple w/ few complications; used it in pregnant monkeys at parturition 4-25 d after placement; must ensure animal does not have spondylosis.  Use a Tuohy needle at L7 - S1 & advance about 1 cm.  Replace stylet with glass syringe & tap on syringe until air-resistance is gone.  A VAP port was placed subQ near the scapula.  It is essential to verify placement w/ radiography (contrast).  If there was no contrast material in the epidural space, they also injected epinephrine which caused tachycardia to see if the catheter went into a vessel.  Out of 23 animals, 2 displaced (mky accessed), 2 disconnected from the VAP, 1 kinked, & 2 VAPs got staph infections (which did not proceed to the epidural space.)


