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SUMMARY  »  Twenly [3.0%) of 677 Ponomonian primafes, newly arrived of Gergas Memarial
Loborafory, were found to be infectod with enferopathogenic bocteria. Six (TOF%) of 58 biock
howler monkeys (Alouotta villasal, 5 (2.5%) of 207 night menkeys (Aotus trivirgoios), 4 (5.0%) of
B0 black spider mankeys {Ateles fusciceps!, 5 (1.7%) of 301 Ponomonian mormesets (Soguinus
geoftrovil, oed none af 13 red spider monkeys (hteles geoffrovi! ar 20 white face mankeys
(Cebus capucinus! were infecfed. Thirteon of fthe 21 isalations were Salmanelln, 5 wore enfero-
pathegenic Eswherichia coli, ond 1 eoch wos on Arizona, o Shigells, and an Edwardsiclla.
Weekly rectalswab coliures from 28 menkeys representing black soider mankeys, night menkeys,
Panamanion marmasels, and white foce monkeys disclosed high infecfion rofes in only Black
spidder mankeys, Six of 7 spider monkeys harbored Shigella and/ar entercpothagenic Escherichia
eoli argonisms, Fowrteen of the 14 isolafions from spider monkeys were made between the Ird
to the Sth week affer arrival af the laberofory. Panomesian primates noturelly infocted or infecied
durieg capdivity with enterobocterial pothegens cre o potentiol health hozaed to persens associob-
ing with these onimals. They moy serve as scurces of infections fa obhor loborafory animals, fo
scientists and animal herdlers in research instifulicns, and to persons who keep monkeys as pefs

in their hames,

Infevtions due to Shigella and Salmaonella
organisms may cause diarrheas inoeaptive
Old World primates (6, & 10, 14). Tew
survews have been made of New World
primates. Among them, Galton ef gl (7
reported  lnding Shigelln wnd Salmonelln
mfections associated with dizrcheas moonpe
tive spider meonkeys {(Alsles geofroy), and
Dicinhardt ef al (3) reporied finding Sh-
gella, Salmonella, and coliform organisms,
sometimes associated with enteritis, inocot-
ton-top marmosels [Saguinie oedipus) sl
in white-lipped, hairy-faced tamarins
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[Saguinue fuscreellis and 80 wigricollis)
noewly admitted Lo the laboralory. The lat-
fer guthors weore not able to i=olate Salwo-
nella and isolated Shigells onlv oncee from o
marmoset maintained in their laboratory,
The infeeted marmoset bad been in their
lahoratory for at least 3 months, Bhirellosis
and salmonellosis have not been reporled in
primates in the wild stace (10, 15, 146),
althoueh Pinkerton (101 did report the oc-
currenee of Shigells antibodies in wild ba-
boonz, indieating exposure Lo al leasl the
Sh. flexnert group,

Pathorenie enterobacterial dnfeetions in
captive primates may constitute not only a
serious cconomie problom doe to illnesses
and deaths, but also may scrve as sourcos
of infection to persons associating with
Lheso animals (2, 12, 121, The inporlanes
ol these infections led us {o survey a large
mamber of Mew World (Panwmanan) pris
mates heing used for malarizl studies at
Gorgas Meonorial  Laboratersy, Panama,
Bepublie of Pansma.
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Sowree of primates: Most of the Pana-
manian marmesets  (Saoguisns geoflroyd),
night monkeys (Aol bevirgalus), and
blaek howler monkevs (Alowatfa wvillosa)
were captured by professional trappers in
forested arcas and delivercd to the labora-
tory within 48 howrs. None of ihe mon-
Lo s exchibited overt signz of infections dis-
case on arrival, All ages were reprosentod,
depeniing on the season. The young are
sonerally born during the dry seazon, which
exctends [ronn Janoaey o Magy,

The black spider monkeys {(Ateles fusel-
ceps), red spider momkevs (A geofrowd),
and white fnce monkeys [Cebus capuciing)
wore mostly indants and juveniles which
had heen cared fov by Indians for soveral
weeks prior to arrival at our laboratory.
The Tndians, wh lve 1 distant mountain-
ous areas, captured the young monkeys
when they killed their parents for fooml.
Peviodieally, they brought the voung mon-
Lews to the vivy Gor sale Lo our laboratory,

Taxcnomie designations of primates are
those of Handley (8],

Care and howsing of promafes: The care
and handling of primates al chis laboratory
las been deseribed  elsowhere (071, The
marmessrs or night monkevs were kept in
eroups of 2-4 in eages having wire botloms.
The other species of primaltes were nsually
nrintnined o large oroups within conerete-
Hoored wang eases, These latter groups were
scparated by species, cxeept that the black
and the red spider movnkevs were housed
together.

Fabaraiory wethods: Heetal swals were
collected from monkeys upon arrival st the
laboratory and sent Immediately 1o the
bacteriology  depariment In serew-capped
tubes containing a solution of buifored glve-
erol-zaline. MaeConlkoyv's and 53 agnr plates
(Raltimore Bielogieal Taboratory, Talti-
moare, Marvland) were stresked o3l cach
rectal swab within minutes after the sam-
ples were colleeted, and the swal was then
placed in a tube of sclenite F encichment
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medinm, After ineuhation, aliguots of the
cnrighment medium were streaked on Mae-
Conkey's and 5% agar plates. Following
overnizhi lneubalion, the plates were cxam-
ined secording to the procedures of Fidwards
and Lwing {4).

Up to 10 laetese-lermenting eolonies were
pieked  from MaeConkew™s medium  and
translerred o heart infusion agar slants
These were individually tested affer iocu-
bation against enteropathogenic fseherichio
eoli speeific O and O antizera (Difeo Lal-
oratories, Detroit, Mieh.), Viable and hoeat-
killed suspensions from each slant were nzed
in the slide agglotination Lests. All enlture
suspensions agelufinsiine in polyvalent and
O antisera were further tested with O anti-
sera in the tube agelutination tesl, Fntero-
pathezenic #. coli eullures, agglutinating
at a titer of 1:320 or greater, wore confirmed
biochemnieally,

Tp to 6 non-lactose fermenting eolonics
from ench strealed plale wore examined

TABLE 1
Entevnhactevioel pethogens tealnbed from
Prnapiendan peimnles me airfval al (Gorges
Mesaviel Laoboealory F065-1067

Enterobacterial
Specias Number | Humber | Percent pathenens
eaAmined | pogitive | positive isnlnted
Alouatts vilfoza qk i 107 | Safm., ELE.
tBlack hawlar
muankay)
Astus tnivirratos m L] 1.5 | Fafm, ££L,
[Might monkey) Ariz., £ taridi
Adoips fuseicens &0 4 Sl | Sadw., Shiy,
[Black spider ELE
honkey] |
Atsles geaffayi 14 il 0.0 | None
(Rad spider
mankey|
Cebys capiings 20 il 0.0 | Mana
(White face
imnankey)

Saguinws peeffrapl 30 5 1.7 | Sakw., ELL
(Fanamanian [
marmoses|

TITALS BTl 2 30

* e marmdgeat was jnfocted with 2 specics of  Sodnos
matle. Selm, — Solwoanclia; EEC. = onteropathisrenic
B, ealf! Aviz, Arizona; K. farde = Ndwordsiolo
tewdie ;. Shig, — Shigelia
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biochemieally and serologically for the pres-
enee of Shigelln, Salwmonella, and Arizena
by the methods already mentioned, Follow-
g identification and serological Eronping,
teatatively identified orpanisms were suh-
mitted to the Enterie Bacteriology Tnit,
National Commumicable Disease Clanter,
Atlanta, Georgia, for species identifieation,

Rezunrs

Table 1 summarizes the results obtained
from single reetal swab examinations on
671 newly arrived primates. A tolal of 21
enterobucterial - pathogens  were  jsolated
[rom 20 primaies representing 4 species of
Panamanian monkeys, Tsolations were most
frequent from black howler monlieys; 6
(1079 of 56 Individuals harbored either
enteropathogenic &, coli or Solmenelia. In-
fections due to enterobaclerial pathogens
were not delected in either red spider mon-
keys or white fuce monkeys, OF 201 Pana-
manian marmesets, 3 (1.7%) harbored Sal-
monella or enteropathogenic X, coli. Four
(50%) of 80 black spider monkeys and 5
{25%) of 201 might monkeys were infeeted

TATLE 2
fost divteibudion ond frequency of enderolincterinl
podleagens izolated from Pandmcnion primatcs an
arcevil al Gorgos Mesorinl Lalionbory 1085-1007

Nu=ber of izalationg fros host species [

Barlerial soeeles Alaestfs | dstue | Stoles I.Fsgy}.n-.-.r Total
| wiliozg |Rawicgaius| fessicaps poaffeap
&, bredenay 1 1
& infantiz 1 i
5 faviana I # 1
5. muensier 1 i* !
&, sramignfurg 2z 2
5, panama | 1 1
5, paoua 1 4 1= 4
Satmroaediz Group H i 1
Arfeans 28 33: 31 1 1
Shig. sennei 1 1
£ eoli 12686 1 1 z
£ enli 13585 1 Z i
Fdfwardsialls tarda 1 1
TOTALS 6 | 5 4 g8 |2

*ne Saguinieg goofrepd infeerted with both 5. seeraber
and & goong, & = Swtmenellz Ship, — Ehigeila

Tol, 19, Mo, !

with specific enterobacterial pathogens.

Two or more different salmonellas were
recovered from each of the 4 primate speeies
shown in Table 2. Bieht Salmonells sero-
types were represented, Only 1 recovery of
Arizona and a single Shigelia in fection, due
to Sk sonne, were detected, Fdwardsiella
torda, a vecently deseribed species  (#)
whose relationship to diarrhea is still un-
known, was also isolated once. Enteropati-
ogenic &, coli were harbored by 4 of the 6
species of primates studied,

To provide =ome Information on the ex-
lend of Inlracolony Lransmission of entero-
pathogenic bacteria, a meoup of monkeys
vas followed by weekly reetal swab culiures
tor a period of 3-20 weeks afler arrival at
the laboralory. Because of insufficient time
atd the secondary natwee of this projeet,
only 26 monkeys representing 4 species were
selected for study. The care and handling
of these monkeys was the same as that
given other monkeys maintained at the lab-
aratory. The period of cxamination for a
partieular monkey was terminaied when it
entered a malarial experiment or died. The
results are shown in Table 3.

Cultures during the first 2 weeks after
arrival revealed no infections by enterobac-
terial pathogens, Black spider monkeys ex-
pericneed more infections than the olher
species of primates, Shigella Organisms,
representing 3 dilferent species, were the
predominant. pathogens. They were reeov-
ered 11 times from 5-7 spider monkeys bo-
tween the 3id wnd 6th week of examination.

The occurrence of Sh, flexneri 6 in 3 =pi-
der monkeys during the 3ed weels, but not
n the preceding 2 weeks (Tahle 3), suggests
a cotimon souree of Infeclion. Two of these
primates eontinued exercting the same Shi-
gella serotype Tor another week, One addi-
tional isolation of Shigella, Sh. flexneri 2a,
was mide in the 9th week from monkey
468, indicating o porsistence of this infee-
liom for at least 5 weeks., Three recoveries
of B, eoli 0128:B12 were made between the
4th and G6th weeks of examination, each
from a different spider monkey, An addi-



Cultures were sttempied for 1 de £ mdditionn! weeks, bhut no ferther iselations were made,
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TABLE 3
Resulls af wealdly rectal-zwab cultures for enteretecierol poalhogens from Pornemamian primoles
ab (Forgios Weneorial Laboviafory MWay fo Seplember 1087
‘Waak af obzervation after arrival a1 labaratory
ptlliurﬂ:lt Specizs of primate Sex | Age | 1 | el 45| e e ]|zl
Ateles fusérceps ' I |
1Black spider monkey| |
4EE M| 2|2 —|—a"]la|f|—|—]|a
4 | Ml o == i Y |
43E | J | —|[—|—|=|—=|=|—=|—=]|—
7154 J bbb | —
FRlitit J | ==l | b]e |-
s J | —|— b |b |
T84 Miod — 1| b i i - —_ |l | = =] == ="
Aates ivirpatus I i
{Might monkey) | :
1184 F| A [ — — === |=]—=]— |
1218 gl e ol frae | [ e q |
T4BA, PRl & s b [ i
7554, Fl a S !
THEA (Ml A |—==]=]=]==]=|==|—|—|— |
ThTA M| a |—|— —_ === =]=]=|=|=|=|—=|—=|-F
THEA M| oA | ===
ThEA F F'.——————I—a——————[;—
TT0A El & | =2 |
A M| & |—|—|—=|=]=|F|—=|—=|=|—=|—=]—=
Faguinuz gealfroyl : [
[Banamanian marmaset) l |
7264 T3 [ g FEEITEE Ry (R 5 [ =1 =]=
7314 Fl A | — [P [ s | |
Taan | 1 | =i |
T4TA Ml & |— —|—|—|— |
7400 | & | (e e '
TEIN Ml & | —1—
Ay !
] [ | |
Cobas capusings [
(Wihite face mankay) i
1140 Fl J|l——|=|=|=|=|=-I=|=-|=-=|=|=-/1—=|—=|"-*
7208 [ 1 T N I
T84 Fl J|=|=|—=|= | =) =
1 ™ = mnle; ¥ o= foemale
2 J = juvenile: A& = addlt: I — infant
i — frnbfcales mepative vesult
1w = Shigelle fexweri &a h — Ekig, feamer! § & = Shigh sonnei
i = Ewekerichin coli 0246 :THE == & ol 0111 R4 [ = F, coli 012E:B12
po— Salmagelln Lyph i



F40 LABORATORY ANIMATL CARE

tional iselation of E. coli 026:134 irom a
gpader monkey was made during {he 110k
wole,

Fnteropathogens were present in 3 of 10
pigid: monkeys; 1 omonkey had 2 separace
infeetions, Mo i=olations were made [rom
cultures prior to the G weelt, The patho-
wons isolated wore Hooepll O011:8B4, B, coli
D128:B12, amd & fyphevosrum, The latter
was solated twice

Pathogens were not demonstrated in Pan-
amanian marmescts during the study, One
of 3 while fuee monkeys experienced an in-
feetion with &b, Jeeierd 20 during the 16th
weelk,

Nine aninal handlers and  technicians
whio cared for or worlied with che monkeys
wore negative for enteropathogenie bacloria
on foeal enltures mado at the nitiation of
the weelly survens and on oo subsequent
e bion.

Dhscrasios

Pingle examinations of G671 newly arrived
and apparently healthy primates showed
that onlvy 200 (3.0% ) harbored enlerobac-
terial pathogens, Black howler monkeys
liael the highest infection rate, but only 6
CHLTED of 536 monlieyvs of this specios were
tnleeted. This wdieates that these pathogens
are not a major problem in any of the pri-
mate speeles on areival at ooar laboratory,

Sechionella was the donunant organizsm
wr Lhe primates expmdned oo arcval, Thir-
teen of the 21 isolates represented by & (dif-
ferent serotvpes wore Salmonally, We do
not koow whether the monkevs are narural
reservolrs ol Lhis oreonism or seguired the
infection between the time of eapture and
arrival at the laboratory,

Shgello was encountered only onee, in g
blacl spider monkey whicl had probabily
Leen leld in an Indian bome for seversl
weeks prior to arrival at the laboratory,
This 1s eonsigtent with reporis noted pre-
viously thal Shigella speeies have been izo-
laled only from eaptive primates {f, 4, 1,
1 4—16).

Vol 19, No, 3

By contrast, & of 7 black spider monkeys
kept at our [aberatory were found positive
Cor Shigelle. These infeclions possibly orige
nated dircetly or indireetly {rom their In-
dian eaptors, Bix of these ¥ spider monkeyvs
bl one or more positive enliures of Shi-
gella and for enteropatlogenie & coli, most
were lsolaled belween Lthe 3rd lo Lhe Gih
weel after arvival at the laboratory, This
5 econzistent with the epidemice pattern of
shigello=is (8, 14). The Shigelln rate n the
gptcder monkeys was probably due {o their
food being placed on the conercte floors of
their cages, where contamination by feces
was likely,

Panamanian monkevs mav be naturally
infeeted ar ean be infeeted during eaptivicy
with cnterobueterinl pathogens, These in-
fections pose o polenlial health hazard o
obher laboratory primates and to ther ha-
wian handlers, Further studies are necessary
to elarily intracolony transmission of these
arents, eolony condrol measures, and prob-
tems arising from such infeetions, cspectally
those of economie and publie health nnpor-
tanec,
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