CEBIDAE


"All Copulate Privately" (monogamous)


Aotus, Callicebus, Pithecia





"All Can Attach" (prehensile tails)


Atelinae, Alouattanae, Cebinae (semi)





"Checks Companion's Coats" (allogroom)


callicebus, cebus, cacajao





RESEARCH USE: cebids not f used bc rare or not avail in lg #'s, difficult to maintain, meager knowledge of bio; Main ones used: Saimiri, Cebus, Aotus.


X - Alouatta (Howler monkeys) (5spp, 21 subspp): among lgst of NW in size & wt (males up to 10 kg); sexual dimorphism - females are 80% of male wt & size); grtst range of NW - Mexico to N. Argentina; 


A. villosa	mantled


A. seniculus	red


A. bezebul	red-handed


A. fusca		brown


A. caraya	black


Unique Biological Characteristics: hyoid bone expanded into an egg-shaped sacculation forming a resonance chanber;  vocalize to define territory; prehensile tails; 1st 2 fingers opposable to other three to grasp branches;


Normal Values: more neuts than lymphs;  MCV large (97!); 


Nutrition: vegetarian, only NW mky known to feed extensively on leaves; also eat soft fruits & other plant parts; 


Reproduction: live in groups of 50; females mature at 3-3.5 yrs; regular estrous cycles of 16 d; gestation 186 d; 


Behavior: territorial, define by howling & branch breaking; not much allo or self grooming; 


Laboratory Management: not vy adaptive - do not survive well in captivity poss. due to inadequate diet; one lab kept them on their native leaves otherwise died; 


Use: not!


Aotus (1 spp/9 subspp): night mky, owl mky, douroucoulis); N. Argentina to W. Panama w/ diff't morphology in various areas; ventral coat color var'ns bw  subspp; 


Unique Biological Characteristics: 2/2, 1/1, 2/2, 3/3 unlike other cebidae which are 2/2, 1/1, 3/3, 3/3 x 2 = 36 (same as OW), calltr. are 2/2, 1/1, 3/3, 2/2; only nocturnal simian primate; vy lg eyes; 50x more rods than cones; some color vision tho; permanent pair bonds;


Normal Values: MCV 82, more neuts than lymphs; considerable chrms polymorphism; 7 (9?) karyotypes w/ diff't chrms # (2N=46-56); LAS 45:5 (574) - sign't diff'ce bw A. nancymae & A. vociferans, but prob. not clinically sign't in blood values, except maybe plts which are lower in vociferans & they bleed longer.  A. nancymae = karyotype I & A. vociferans (grey-necked) = karyotype V.   Karyotypes II, III, IV, V, & VI have idiopathic eosinophilia.


Nutrition: mostly fruit, but also eat foliage, insects, bird eggs, & sm. birds/mmls; can use hi protein, meat-based diet of horse meat & mink chow w/ hard-boiled eggs, fruits, veggies, plus vit/min; comm. chow avail as staple w/ suppl fruit & vits; neonatal mice, eggs, meal worms, milk, & baby cereals also used as suppl; drop lots of food!! must give extra if lots falls out of reach; 


Reproduction: males help rear yng; monogamous; adult groups don't work well except for breeding pairs;  repro.  in captivity not so good, esp. before recognition of karyotype diff'ces; births usu. occur in lt portion of their day (= their nt) w/ labor lasting about 30 min; placenta usu. eaten; newborns need to crawl to mom or be abonadoned;  cared for by mom 1st 3-4 days, then father plays incr. rol; by 2 wks, dad carries baby mostly, w/ siblings occ. sharing load; mother takes baby only for nursing; start to explore at  1 mos., spend most of time on their own by 4 mos, but nurse 9 mos; take solid food from Dad's mouth at 1 mos.  males may relinquish food to offspring up to 2 yrs! Nonseasonal estrus cycles prob. of 10-15 d.  No observable menstruous; Gest'n prob. 120-140 d based on palp'n, 126 d based on detec'n of chorionic gonadotropin.  Birth wts of 92 gms avg, usu. die if less than 80 gms;  Can hand rear on human milk substitute - incubate at 80-85oF w/ rel humidity 30-60%; reduce temp at 1 mos. to 70-80oF which is the rec. temp for adults; feed infants 6x/d (2.5 hr intervals) from 7 am to 11 pm; gain about 20 gm per week & weigh about 450 gm by 20 weeks; 


Behavior: strong pair bonds, live in family units; most time spent feeding; sleep during day in tree hollows or dense vines; in wild have perm't sleeping areas & limited territories; self-groom f, but allogroom rare; lowpitched vocaliz'ns; olfaction imp't - scent mark w/ oily subs. from glands on v. surface of tail.  Also mark when excited - may be sexual or territorial beh; 


�
Laboratory Management: hi m&m w/ new imports; need tranquil setting; need 70-80oF/30-60% humidity fairly constantly to simulate nat'l env't; 12 hr lt/dk cycle o.k. w/ or w/out red filters - reverse!  routines best w/ same personnel;  handling upsetting to animal, family grp & others in room; best to use tunnels or nest bozes for capture/trnsfer; agonistic behav. more f bw groups than indiv. w/ marking, grunting, stifflegged jumping, etc.  Approaching grp usus. retreats, but may need to use screens bw groups in captivity; can house singly, male-female pairs, or family grps, need perches/nest boxes - the bigger the cage the better; 


�
Use: inf. dz esp. malaria, trachoma ocular, & herpesviruses; vision rsch


LAS 45:6 (657) The owl mky proved to b a rapid, reliable model of cholesterol cholelithiasis by dietary induction with  w/ 1.5% cholesterol.  Ultrasound used to collect samples & analysis gall bladder sludge & stone formation.  By 5 wks, all had sludging & small stone formation.  Plasma cholesterol values remained lower in females, but increased markedly in some males.  Transhepatic needle puncture caused only inconsequential lesions.  Good model for sequential, simultaneous correlation of plasma & biliary lipids, imaging of gallbladder contents, & physiologic processes.  Better model than rodents bc similar anatomy, bile acids (taurocholic), & sim. reabsorption of bile acids (distal ileum).  Stones more f in Aotus female & women, both also with lower serum cholesterol.  Squirrel mkys get gallstones in months (instead of wks), OW takes years (baboon, green, cyno, rhesus)

















? - Ateles (Spider Monkeys) (4spp/16 subspp): 


Ateles paniscus		black spider


A. belzebuth		long-haired spider


A. fusciceps		brown-headed spider


A. geoffroyi		black-handed spider


Unique Biological Characteristics: long, slender-limbed w/ prehensile tails, squat bodies, & protuberant abdomens; up to 8 kg but vy lanky!! vestigial or absent thumbs - hands fxn as suspending hooks; brachiatiors - move gracefully thru trees; walk quadripedally or bipedally; C & S Am.  Subspp separation (based on pelage) prob. artificial; 


Normal Values: MCV=97; more lymphs than neuts; 


Nutrition: mostly fruit, some leaves; can maintain on NW primate chow; need D3


Reproduction: not seasonal; menstrual cycle 24-27 d; gest'n sim to other NW (about 7 mos); infants carried by mom for 10 mos. & nurse 1 yr; 


Behavior: groups of varying size w/ multiple males/females of diff't ages; females usu. outnumber males; adaptable, gentle; need spacious pens to allow normal brachiation;


Use: not mentioned in BB


X - Brachytels (Woolly Spider-only spp):


Brachyteles arachnoides - woolly spider


-sim. to spider except for dense hair; 2N=34 like Ateles;  rare - only in SE Brazil forests; 


X - Cacajao (Uakaris) (3 spp/2 subspp)


C. calvus		bald uakari


C. melanocephalus	black-headed uakari


C. rubicundus		red uakari


Unique Biological Characteristics: abut 4 kg; bare faces & bald heads, but otherwise long silky coat; vy short tails!! (unlike other cebids); red & white considered 2 subspp instead of two spp; the black uakari is a sep'te spp; found in Amazon basin, Brazil, e. Colombia, s. Venezuala, & into Peru;  


Behavior: live in grps of 30 or more; hi rate of allogrooming mainly done by adult females; 


Use: not!! 


Laboratory Management


Callicebus (Titis) (3 spp/14 subspp)


Callicebus torquatus	widow titi


C. moloch		dusky titi


C. personatus		masked titi


Unique Biological Characteristics: weigh about 1 kg; 3 spp have diff't coat color, but otherwise similar; no sexual dimorph; S. Am. ; hily aboreal; prefer waterways which are poorly drained; behvior is unique; 


Nutrition: mostly fruit, but also leaves, insects, bird eggs, & sm. birds; 


Reproduction: pair bond; males help rear yng & will carry infant as early as 2 d pp, then mostly thereafter on  back; go to female only to nurse;  infants explore about 2-3 mos, but male will continue to care for them as indep't juveniles; no info on repro. cycle; 


Behavior: exist in family units of parents & one or two offspring from preceeding gener'n; hily territorial; small home ranges; defend territory vocally; behavior bw  adults rarely agonistic  - grooming/allogrooming imp't;


Laboratory Management: vy dif, 70% die in a few months (most in 1st 3 wks!!) from stress - won't eat, depressed, die of pneumonia, gi, or ketosis; however, if get thru initial adjustment, can be quite hardy!! can house individually or as male-female pairs; won't fight if house in groups, but get vy stressed; must provide tranquil env't & routine; hily territorial - use screens to reduce stress; picky eaters - try lab chow plus fresh fruits, nuts, eggs, & dairy products - mostly to stimulate appetite vs nutr'l requ't;  the most preferred are insects, bananas, & grapes; have been maintained in zoos on meat-based diet; need large cages/pens for normal leaping activity; need perches hi enuf so tail doesn't touch; don't use nests in wild, but will in captivity which can be used for low-stress capture; temp/humidity like Aotus, tho have been maintained outdoors in LA w/ infrared heat lamps on cold nights (below freezing); 


Cebus (Capuchins) (4/33)


Cebus capucinus	   white-throated capuchin


C. albifrons	   white-fronted capuchin


C. nigrivitatus	   weeper capuchin


C. apella 	   black-capped capuchin


�
Unique Biological Characteristics: hardiest & most intelligent; up to 4 kg; all except C. apella are slender & long-limbed; opposable thumbs & grtr manual dexterity than most NW!! prehensile tails used more ways than other NW!!  like humans, have hi blood & urine conc. of uric acid; 


Normal Values: MCV 79; mostly l'cytes; 


Nutrition: omnivorous; mostly fruits w/ plant parts, flowers, insects, bird eggs, yng birds, nesting squirrels, sm. lizards; adapt well to a number of nat'l & purified diets (used in nutr'n studies); do well on mky chow w/ suppl fruit; 


Reproduction: multi male/female grps up to 30 mkys w/ equal # of adults & yng; female #'s same or grtr than male; polygamous; seasonal (births during dry season Dec. to Apr in Central Am, but Sep to Dec in Brazil dry season); sexually mature at 3-4 yrs; menstruation 15-21 d, not marked, not externally visible usu., lasts 2-4 d;  breed successfully in captivity;  excitable - so can't vaginal swab to chart menstruation, so put w/ male on 14 - 30 d cycles; make sure compatible or female gets injured!! bring female to male w/ male in room used exclusively for breeding; most females in a yr will get prgnt w/ this scheme, w/ 1/2 giving live births; gestation is 162 d (5 mos); weigh 200 gms & gain about 100 gm per month; can nursery rear on human milk replacer (QID) - can self-feed in 2-3 wks; must incubate at 85oF for 2-3 weeks; in wild infants stay w/ mom, but other members of grp will help carry; start independence at about 8 weeks, indep't about 6 mos. but nurse 12 mos.; 


Behavior: big-time allogroomers w/ hierarchy w/ female at top; not usu. agonistic, but will vocalize & gesture; f live w/ howlers, squirrels, or spider mkys; 


Laboratory Management: see repro; readily maintained, but need lots of space; can have uni- or multisex grps, but don't crowd; can house indoor-outdoor (keep indoor about 70-80oF), but will see them outdoors even if vy cold; eat hi protein chow, must have D3 like other NW (not plant D); 


Use: pharm & tox, viral oncogenesis, Herpesviurs hominis type 2 (susc. to genital inf. & poss. can study oncogenic pot'l), purine metabolism.  Have hi blood urine uric acid conc. (like sev. other NW genera).  Among 1st NHPs used to study atherosclerosis, also used for nutrit'l; stdies of atherosclerosis & nutr'l deficiencies;


X-Chiropotes (Bearded Sakis) (2 spp/2 subspp)


Chiropotes satanas	black-bearded sakii


C. albinasus		white-nosed, bearded saki


Unique Biological Characteristics: 2.7 - 3.2 kg;  distinctive beards, long bushy tails as long as body, short body fur;temporal swelling on skull w/ bulbous tufts of hair on either side of skull; usu. black; C. albinasus has a white nose; vy rare, least known; prob. eat fruit or seeds; captives will eat meal worms, grasshoppers, insects, yng mice & birds; in wild live in multi male/female grps of 8-30; don't survive long in captivity; Use:  not used in rsch; 


X-Pithecia (Sakis)  (2 spp/2 subspp)


Pithecia pithecia		pale-headed saki


P. monachus		monk saki


Unique Biological Characteristics: 1.4- 2.25 kg; long, slender bodies, long, bushy tails; thick coat; somewhat long arms/legs; black to red/brown w/ white faces or whitish stripes extending from eyes to corners of mouth; innermost 2 fingers on ea. hand opposable to other 3 fingers; least known, little work done even in wild; mostly anecdotal info; prob. eat fruit, seeds, flowers, & leaves; captive sakis will eat insects & meal worms, but seldom survive long; prob. monogomous like Aotus & Callicebus. 


Use: not used


X-Lagothrix (Woolly) (2 spp/4 subspp)


Lagothrix lagothricha	Humboldt's woolly


L. flavicauda		Hendee's woolly 


Unique Biological Characteristics: lg, robust, hily arboreal mkys, among the largest of NW (up to 10 kg);  short, dense, woolly coat from dk brown to tan; live in Amazon basin up to 3000 ft; prehensile tails w/ hairless tactile pads on v. surface near tip (like horse??); 


Normal Values: MCV 89; about equal l'cytes & neuts; 


Nutrition: fruit, insects, sm. birds; eat mky chow, fruits, veggies, bird eggs, cheese, butter, meat, fish, & milk in captivity; 


Reproduction: nonseasonal; 21 d menstrual cycles; w/ 3 d menses; mate about 10 d after menstruation; gest'n 7.5 mos; 


Behavior: grps of 15-20 mkys w/ multiple male/females; can grp in captivity & won't fight unless not enuf space; 


Laboratory Management: difficult to maintain; recently captured look depressed & exhibit anorexia & debilitation sim. to Callicebus; house in grps or pairs if poss. - isol'n vy stressful; need spacious cages for normal activity (need to hang by arms or tail & allow for brachiation); 


Use: vy little use; 


Saimiri (Squirrel Monkeys) (2 spp/8 subspp)


S. sciureus		common squirrel	


S. orstedii		red-backed squirrel


�
Unique Biological Characteristics: most numerous of NW; weigh 500-750 gm (female) or up to 1100 gm (males); moderate var'n in coat color & facial features w/ some geogr. var'n in karyotype; confusion over taxonomy (used to id by port of entry or configuration of circumocular hair patches - Gothic or Roman, but these are inconsistent char.; in most of S. Am except east Brazilian rain forests; seasonal repro. is unique; vy high blood cortisol concentrations; get atherosclerosis naturally & worse when fed dietary cholesterol;


Normal Values: MCV - 60; same lymphs & neuts when adults; 


Nutrition: omnivorous, mainly fruits & insects in wild;  adapt well to nat'l product diets or purified diets (solid or liquid); hi bmr & short gi, so need hi caloric density; infants only use 30-35% of protein intake (cf to cyno or capuchin at 65-75%) thus they need 13% protein in diet, where adults need half that; will adapt to 5-20% fat diets; like other NW, poorly utilize plant vit D, so must provide D3 or irradiation w/ uv light!!  (only need 1 IU/g diet);  like ALL other primates, need Vit C (10 mg/kg bw/d);  have hi requ't for folic acid (200ug per day) otherwise see megaloblastic anemia, low birth wt, & stillbirths if pregnant; 


Reproduction: vy short, seasonal estrus; seasonal enlgt of testes assoc. w/ spermatogenesis; mating season assoc. w/ dry season under nat'l cond'ns, thus is in July/Aug in Columbia/Peru w/ births in mid-Dec - Feb; in N Hemisphere, mate in March-May w/ births Aug to October; do not menstruate!! but are seasonally polyestrous; estrus is short (due to short breeding season) (prob. 7-13 d); fatted male phenom. occurs during breeding season & is assoc. w/ incr. testes & testosterone; Gestation is 145-150 d (5 mos), birth usu. at nt after 1-2 hr labor; infant immediately clings to mom; if weigh less than 90 g, won't survive; "aunting" behavior occurs after 2 wks - carried by other females; explores at 4-5 wks;  adult males do not interact; breed as early as 1.5 yrs, 20% by 2.5 yrs, but most mature at 3.5 yrs; 


Behavior: live in lg, bisex grps; males remain peripheral to grps except during breeding; sim. segr'n of sexes occurs in lab; females determine social interaction most of yr, while males are passive & avoid intersex interaction; males increase contacts & olfactory investigation of female when fem. are more receptive; no clear-cut hierarchy in females, but males have a dominance hierarchy during breeding; penile display & aggression is common means of establishing hierarchy; don't really allogroom except for scratching; 


Laboratory Management: hardy once stabilized, but big problem when 1st captured;  try to decr. stress by providing a warm, tranquil, quiet env't; caging in cohorts captured with is less stressful than individual housing; use nat'l product diet & wean onto comm. chow (not nec to suppl); temp tolerant, but like 70-80oF best w/ humidity 30-70%; will go outside even if freezing if have indoor/outdoor housing; need big cages to jump around in; like lg pens; mixed groups stable w/ little agonistic beh. once established except males may fight during breeding;  new indiv. to a grp can get creamed!!  can breed one male to 12 females or use multi-male grps; feral origin monkeys reproduce well, over half of breeders give birth ea. yr; Can hand rear at 85oF on dilute human milk sub. starting 4-6 hrs postpartum; full-strength formula can start on 3rd day; feed 7X per day from 8 am to 11 pm; can self-feed at 4 wks; hand-reared mkys are behaviorally abnormal & do not reproduce well!!


Use: most used of all NW due to small size, ease & low cost of maint'ce, & availability; used in grst #'s; low cost & maint; pharm, tox, neuroanatomy, neurophys, nothing special about them, just easy to use & are NHPs; behavior; used most extensivel y used in atherosclerosis & cholesterol metabolism; 


LAS 45:3 (239) A 30 second breath test for Helicobacter pylori was developed - looked for increased 13C.  Can be detected as early as 3 days post infection.  Helicobacter pylori causes gastric  & duod. ulcers, dyspepsia,gastritis, and gastric cancer.  It avoids low pH by generating ammonia from urea via surface bound urease. This creates a "sphere" of ammonia providing a neutral pH microenv't.  Hydrolization of labelled urea produced labelled CO2.    The labelled urea was given by stomach tube.    In humans, dx by biopsy, and blood/breath tests for urea. Mass spectrophotometer (gas isotope ratio mass spec) used to get atom percent excess.  Proteus, Morganella, Providencia also hydrolyze urea, but are located in URT - no chance to get urea from stomach tube - present in insignificant numbers compared to H. pylori.








CEBIDAE DISEASES


RESPIRATORY: Bordetella bronchiseptica,




















