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angTrACT:  Helminths weee recoversd from 235 CETH ) uf 412 Panammnian primates,
Five species of trematades, three species of cestodes, 14 species ol onematodes, and
theewe species of acantlneophalang wore Found, Seventeen pew hosl reconds andd 13 new
localivy vecords are reparted,  Spirure famwerind Cosgrove, Melson & __Tnmt-i, LGS, s
resrancled us aosynonym of 5. guianensiy [ Ovtlepp, 19241 Zonerchis galiath Travasas,
1945, unel Eehinosioma apliydoction Diete, 1909, are reported Trom primates fe the
First time ol Poeeahronen Seomel v Thiel, 19251 Dia-Ungria, 1965, wnd Con-
trovefis Gifiophilus Price, 1828, are ceporied from primates for the third time.

Althongh helminths have been reported from Panamanian primates ( MeCow,
L836; Faust, 1935, Caballero et al., 1952, apparently no general survey lor these
parasites his been made previenshy in Panama. The present study, while not
r.‘!‘.‘f]].l_lllxijlfi', iz o record of helminths Tound in E]]’i:t‘l"ﬂ{"_‘,‘ maintained in the Libor-
tary varving lengths of time for malarial studies. From August 1965 to May 1967
helminths were recovered rom 233 (537% ) of 412 primales antopsied. Tahle 1
shows the species distribution of the primates examined, the numbers examined,
and the numbers positive,

Mavemiars avn Merions

Primales were purchased at the laboratory from native collectors,  When
an animal died. it was autopsied to determine the cange of death, First, the
skin was removed and filarial worms were searched for in the subeutanecus
tissues. Next, the internal organs were removed, aced individually in dishes
of physiological saline, and cither incised or teased apart. The intestinal tract,
ot heing opened, was cut into sections and washed in saline. Anv helminths
seen were preserved for subsequent study,

Trematodes and cestodes were killed with gentle heat, fixed in aleohol-
formalin-acetic acid solution, stuined with Maver's carmalum, and cleared in
methyl salievlate, Acanthocephalans were killed in freshwater in order to muke
the proboscis protrade, preserved in T0% aleohol, and stained in the same manner
as the trematodes and cestodes. Nematodes were Killed and preserved in 70%
alcohol. They were then studied in lacto-phenol solution and monnted in paly-
vinyl aleohal containing lacto-phenol. Face-an views of the nematodes were
obtained by monnting the heads in glyeerine jellv,

Svsresane Reconn
Fhylum Platyhelminthes Gesenbaor, 1839
Class Tremateda Budelphi, 1508
Subeluss [Ddvenca Carns, 1563
Family  Dicrococlicae Odhoer, 1910
Athesmia heterolecithodes | B, 1599 )
nosTs: Saguinus geoffrogi, Aotuy trivirgatus, Cebus capucinus,
s1TE; Bile dncts.

L This hlllc]}' B hween 'i1l|"|l‘.-|_:-;‘,|_"{2, in park T the United Siokes Army Medical Research ane
Development Command wnder Crant T3A-MDS40- 15567025254 and in part by The MNational
Institute of Allergy and lofections Disease, NLH., USPILS, under Grant AT-01251, This
is contribution No, 287 e the Army Heseaell Program on Malaria,

EPresenl addeess:  Intevnational Center for Medical Research and Training, Universidadl
del Valle, Tulane University, Aptde, Acren 5390, Cali. Colombis,

Toams Asier, Microsc, Soc 870301 186196, 1965,
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TABLE 1
Specivs distribution of Panamenian primates showing wonbers examined
avcl mumbers positive for belminths

Numbied posifive

Pricrste sprncies Mpmkaer cxaminged For | e
Cebidae
Adtus Irivirgatus 123 P
Celny cepueinig ] 10
Adeler fuscivepy 46 17
Ateles peoffrogi T 4
Alowatio villosa a4 17
Callithricidae
Sugmwelvies geoffrond 161 113
Totals = 1% 5

LocaLrmes: Panama, San Blas, and Chirigui Provinees: and { Barro Colorado
Island } Panama Canal Fone,

Athesmie heterolecithodes was the commonest rematode encountered. 1t
was found in 36 marmoesets, eight night monkeys, and two white-faced monkeys,
From sne to 70 trematodes were vecovercd from cach infection,

The species of Athesmin found in simians has been called AL foxi Coldlberaer
& Crane, 1911, and this name was recognized by Faust (1967 1, Hemveyer,
Teixeira de Freitas (1962) belicved that the enly valid species in the Lenus s
A heterolecithodes, 1e pointed ot that there was no valid morphological basis
for the separation of the alleged species of Athesmia. Since specimens in our
collection showed a range of intraspecific variation that averfapped the varions
published descriptions in the genns, we are in agreement with Freilas, A firxi
has heen reported previously from the Panama Canal Zone Ty Caballero et al,
P1952) from Celus capucinus.

Lonovehiz polioth Travissos, 1945

nosts: Saguinus seoffroni, Acius feiciroatus.

s1re:; Bile duacts,

rocsLries: Panams Provinee and | Barro Colornda Island b Panama Canal
Lone,

From onc to 21 specimens of Zonorehis goliath were found in ten marmosets,
el a4 single specimen was found in one night mankey. [n two marmosets this
trematods was present in o mixed inlection with Athesmia heterolecithodes. 7,
goliatlh was deseribed from a Brizdlian common opossum { Didelphis mersupialis ).
As far as cun be determined, Z. goliath has heen reported previously neither from
Panama nor from simian hosts. We compared 2. eolicth with 7. allentoshi
(Foster, 1939} from Panamanian opesswms. 7. zoliath, Ly possessing longer
coeet, a smaller acelabulum, and more limited vitellaria, is plainly distinet from
£ allentoshi,

Controvchis bilivphilus Price, 1925
Figure 6

osT: Ateles geoffroyi.

st Bile ducts.

LoCALITY: Panama Provinee,

some 135 specimens of Controrchis hilioplilus were fonmd in a single red
spider monkey. Price (1928 described this trematode from a red spider mon ke
thal originated from Nicaragua and died in a o0 in the United States, Jiménes-
Quirds & Brenes (1957, 1958) have reported €. bifiophilus Trom Alonatta pelliata
palliata { Grayv) from Costa Rica.
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Travassos {1944 reduced Price’s senus to the Tevel of o subzenos of Devo-
coeliuny, bt Skejabin & Evranova (19521, o5 well as Yamagoti [ 1955), recog-
nived Cordrorelis as a valid zenuos,

Presenl specimens are closely comporahle (o Price’s description, Apparently
O hiliophilus has been reported only twice previonmsly,

Family Lecithodendriidace Odhner, 1510
Planeropsolus orbicularis (Diesing, 15300 Braan, 1801
Figure 5

noET: Aol .‘r'fﬂfr';’:’h't:.&'.

sire: Small intestine,

LocaLIty: Panama FProvionee,

About 50 specimens of Ploneropsoluy orlicndueris were recovered from a single
night monkev, This trematode has Been reported previonsly Trom South America
Lt not Panama. Cosgrove [ TG liste P orbieularis from the Tollowing genera
ol New World primales: Aoties, Celies, Saimied, and Temarinus.

Family Fohinostomatidae Poche, 18926
Echinostoma aphylaetim Dicte, 1909

HosT Soguinty seoffrogl

sive: Small fntestine,

rocarrry: Panums Provinee.

Five specimens of Eehinostoma woere vrecovered fram o single marmoset, All
were Tully mature and contained numerous eges, The specimens measured 5-3.5
i i length aocd badd brom 35 10 39 spines on the head collar, These specimens
are closely comparable to E. aphyloction, which was originally deseribed from
Brweilinn birds, We have oot found any previons records of natural inlections
of Eehibrostome o monkevs, ot £ recolitem { Froelich, 15020 and F, ilocanum
{ Garrisom, 19057 have heen reported Trom man in Asia, According lo Yamagzuli
{1955, the latter species has developed experimentally in monkeys, .

Class Cestoidea { Bodolphi, 18058} Tubrmann, 1931
Subeluss Cestoda van Beneden, 1545
Family Divaineidac Fubrmann, 1907
Haillivting { Raillicting ) demerariensis | Daniels, 1895

nost;  Alougfta villosa,

s1E; Sroall intestine,

LocalITy: San Blas Provinee.

A single cestode was found in one of 3 black howler meonkevs examined.
Although the scolex waus not recovered, the strobile was mature and plainly
belongs to the genns Raillieting. According to Dunn { 1963), three specics of this
genu occur in neolropical primates, namely: R alouattae Baylis, 1947; R, demer-
arignsis | Daniels. 1895); and R, érinitedae {(Cameron & Reesal, 1931 The
present specimen is assigned to (3 demierariensis on the basis of the numboer of

-

Fres 1, 20 Male of Parabronemg bomnel Ovan Thiel, 1925 ) Dine-Uneria, 19685, 1, 'Taidl,
showing spicales, = 56, 2, Head, showing plates and esophasns, =0 400,

Fros, 3, 4, Aolecior end of Splrure guianensiy (Ortlepp, 19247, 3 Veols] bess, 3 56
4 Paendolebia, w310, 3

i 5. Planeropsoley erfdoularis { Diesing, 15300 Broun, 1801, = 125

Voo 6. Coetrorchis biliophilus Price, 1925 5 <L



1460 TRANS, AMER. AUCHROSC. 5000, W, 57, NCL 2, APIUL. 19068

testis and epg capsules and the sive and shape of the cirrus sac. The determina-
Bom st be considered tontative, however, sinee variation is known o ooeur
within the zenus, Dunn (19630 stated, "The linal taxonomic status of these
three species remains in doubl”

Tramily Diphyllobothriidae Luche, 1810
Spiromnetra wmensonoides [ Muoeller, 19330

nosT: Saowinng geoffrogi,

seri: Subeulaneous i scapular region,

rocaLiry: Poanonma Provinee.

Spargana were recovered from eight marmosets. The number per infection
varicd brom one to eight. Five of the spargana, rearcd to maturity in o kitten,
showed the churncteristics of Sporometre mansonoddes. This species has boen
reported  From domestic cats in Panama under the nane Dipfgllobothrinm
mensond by Foster (19390, As Dunn {19830 sugzested, it is probable that mar-
mosels acquire spargana infections by ingesting Trogs.

Family unknown
Liniclimntilicd, fmmature costadse

vost Celiey copeins,

srre: Small fntestine,

Locatiry: Panema Provinee

A single, immalure specimen of Cesloda wilhout seolex was recovercd from
a white-faced menkey, This specimen could not be identificd bul, sinee Mathe-
vodaenia megastoma | DHesing, 15500 15 a common cestode of primates that Tas
heen reported from several species of Sonth American Cebus, it is possible that
this specimen represented AL megasfoma,

Fhylum Nemateda { Rudelphi, 180587 Cobb, 1919
TFamily Onvuridae Colibold, 1564
The nomenclature followed in this section on oxvurids is that proposed Iy

Tnglis (1961 ).

Trypanosguris (T miinuins [ Schueider, 1566)
vosr: Alonaite villowr,
srie: Colon,
vocareries: Darien and Panuma Provinees,
Flelminths believed to belong to Tegpanoxygueis {00 minuins were fonnd in
14 Black howler monkevs, Infections ranged from a fow worms te more than 208,

Teypanoyyuris (T tnferlabiota (Sandosham, 19308
vt Acus trivivootus,
stre; Colon,
rocatimies: Chirigoi, San Blas, and Panama Provinees.
[nfections of from a Tew to over 2000 oxyvorids were seen in 51 night monkewvs,
Tryponoxguris (1) inferlaliats has been reported previonsly From the same host
in South America Ty Sandosham {19500,

Trypanoxyuris (T} aielis { Cameron, 19291, Sundosham, 1950

mosT: Aleles fusciceps.
srrEs Colon.
Locarries: Darien, San Blas, and Pavamse Provinees,
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Infections of Trygpanoyyuris ( T.) atelis were found in 12 Dlack spider monkeys.
Most infections involved only o few worms but 75 were obtained Trom one
monkey., These specimens are closely comparable to the published descriptions
of T, (T atelis

Trypanoxyguris (700 frypanuris Vevers, 1923
sost: Afeles geaffroyid,
s Calon.
tocarrries: Darien and Panmma Provinees,

Light infections of oxvurids were found in three red -ipi[lu' mnnkv}-n‘. W
believe that these helminths are conspecitic with Trgparoxguris (100 tegpanris.

Trypanoayiris (10 cellithricis {Solomon, 19533
Hosr: Seguinus seoffrogl
s Colon,
rocarrry: Panama Provinee.
IJ.!,'pmrrm wris {T.0 callithricts was foune in 32 murmesets. Infections vsnally
consisted of only a few worms but 120 specimens were hJulld 1 one marmioset.

Family Subulmidae Yorke and Maplestone, 1520
Subtdura focelii [ Muorcel, 1857)

HOST: hugndre geaffrog,

seres Clolom.

tocalrry: Pananue Provinee.

Infections of fram one to 23 worms of Subadwrd facehl were foand in sevin
marmoscls, 5. jaechi has been reported proviously fromn marmosets in Brazil and
Clolom s,

iernily Fil:-irlll'i(];a(: Oerlew, 1553
Spirure guianensis (Crtlepp, 1924
Figures 3, 4

wosr:s Sagebins gecffrogl

s Clesophagis,

rocarsty: Panama Provinee,

Ortlepp (19241 described as Protospivura guienensis a single, male nematode
from the ocsophagus of "monki-monki™ from Surinam, Chitwood (18351 placed
Ortlepp’s species in the genus Spirnra becanse of the Torm ol the psendolabia
sl the presence of a ventral boss. Skrjabin & Soboles (19631 also listed the
Specics in ‘Spfr'm'{r but Yamaguti [ 1981 retained the species in Profospirr.
Cosgrove el al. {1963), who were 11{11]{*1&]1 nnaware ol Ortlepp’s wark, de-
seribed as new. Spirura tamarini frun‘l a South American marmascl [Irmrfmnm
nigrienllis lf‘?}ﬂx_.'{ In the present study, we compared Panomanian specimens
with worms previonsly collected from the same species of South American
tamaring. The Panamanion and South Americun worms are apparestly con
specitic and specimens of hoth samples compare closely to the deseription by
Cosgrove ¢l al. Althongh the description of Cosgrove et al. is superior to that
of Ortlepp. we believe that the latter was describing the same species. [t s
necessary, therelore, to consider 5. faemarint as a svnonvm ol 5. guiweensis.

8. mdanensis was lound i nine Panamanian marmosets. Inoone, the nesoph-
agus was partially ocoluded by more than 200 woerms which may have con-
tributed to the animals death, The other marmesets had infections of from one
tir 25 worms, The presenl report appareotly represenls new host and locality
recards For the species,
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Protospivira noricola ( Cedoelst, 19146

nost el copieiin,

s Small intestine,

Localrry: Panama Provinee.

A single, male specimen of Profospirnre muericole was found inoan infant
whilte-taced monkey, This helminth is 4 common parasite of rodents and some-
times infocts monkeys, Fosler & Johnson (1938 ) reported P.omuricola as patho-
genice to captive white-Faced monkevs at the Gorgas Memarial Laboratory in
Panama. Calero et al. {1950 reportied that 28% of 400 rats from Panama City
were infected with Poomuricalo.

Paralvonema Gonged (van Thiel, 19250 Diwe-Ungreia, 1965
Figures [, 2

»

nosT: Alonatta villos.

SITE! Slomach

LocalIiTy: Panama Provinee,

Parabrovena Donnei was originally desceribed Trom a howler monkey, Mypcetes
{= Alvwatta) seniculus L., from Surinam under the seneric name of Squam-
anemg. This genus was recognized and placed in the Family Habronematidae
Ivaschkin, 1961, by Skrjuhin & Soboley {19631, Yamaguti {1561 ) also recogniecd
van Thiel’s genus but placed it in the Family Spirovidae | Snbtamily Congylone-
matinae Nicoll, 19277, Diae-Ungrin {1964, 1965 ) rediscovered P bonnel in A
ursing. Hombaoldt from the Federal Amaeonian Terrvitoey o Venemela. e
receseribed the species and placed it in the genus Parabronema Bayvlis, 1921
We agree with his opinion as the platelike head structures plainly show close
atfinitics with the species of Parabronema,

Our callection consists of 20 specimens from a single black howler monkes,
These specimens compare closeh o the deseription by Diae-Ungrin { 1964, 1565},
Our report apparently represents the third report of P benned, the tiest record
from Pauama {or Central America ), and the first collection from A, villosa.

Family Dipetalonematicdae Welir, 1935
Dipetalonema gracile | Bndelphi, 1808}

wosts: Aotns friciveatus, Ateles fusciceps, Afeles geoffrogl, Cebus capneinms.

s1TE: Peritoneal cavity,

Localrries: Darien and Panama Provinces.

Dipetalonema gracile was Tound in six Black spider monkeys, one red spicder
monkey, three white-faced monkevs, and 17 night monkevs, Infections consisted
of from one o five worms. T grecile has een found o primates from soolhern
Mexico to Braril and has been reported previously from Panama by MeCoy
(19367,

Dipetalonema marmosetas ( Fanst, 1933 )

HOsT: Saguinus geoffrogi,

s1rE:r Subeulaneous tissues in scapular and hmlur areas,

LocantTy: Pancma Provinee,

Dipetalorema marmosetoe was deseribed by Fanst (1933 from Panumanian
marmosets in his new genos Tefrapeteloneree. MeCoy (19361 described two
new species in the same genus Trom Panamanian spider and white-faced monkeys.
Cuballers (1847 ) recognized Faust's genns, bt placed both of MeCov's species
in svnenvimy with T, mormoselae. Yamagoti {1961) considered Tetrapetalonen
ta b o synonyvm of Dipetalonema,

In our study, flaral worms were Tound in 32 marmoscts,  Apparently, all
represented I anarmosetae.
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Family Physalopteridae Leiper, 1908
Physaloptera sp.

osr: Segdnng seoffropi,

sree: Stomach,

Locarary: Pavnama Provinee.

A gingle, immature, fomale specimen of Physaloptera was recovered from s
marmoscl. Determination of the species was not possible, Yamaguti (1961 lists
P dilotate Rudolphi, 1819, and P. lazothricis { Kreis, 19451 as ocowrring in South
Americon monkevs.

Family Ascarididae Blanchard, 1549
Uniclentificd, imnmatore ascoaridids

wosTs: haguings geoffropi, Aotus fricirgatus, Cebus capucinus, Aleles fus-
cieeps,

seres: Peritomeal eavity and larvge and small intestine.

Locarries: Panama, Colon, and Darien Provinees.

Unidentified, immatore ascaridids were found in five marmosets, eight night
monkevs, one white-faced monkey, and one black spider monkey,  Infections
consisted of Trom one o three worms located in either the intestinal lumen or
in the peritoneal cavity., These helminths measured 10230 mom in Jength and
possibly represent a single species,

Familv Ancvlostomatidae Nicoll, 1827
Necator aniericanns (Stiles, 19020

sossr: Cobus eapucings.

sere: Colon,

cocanery: Darvien Provinee,

A single male of Necalor americanus wis recovered from o white-faced
monkey. It is probable that this fection resnlted from association with man
prior ta arviving at the lahoratory,

Phylum Acanthocephala Budalphi, 1808
Family Oligacanthorhvochidae Southaell & Mactie, 1925
Prosthenorclis elecans ( Diesing, 158317

vost: Seguinus geoffrogl, Alowette villosd.

srre: Loswer ilenm, cecum, and proximal colon.

Locarity:  Panama Provinoee.

Prosthenorehls  elecans was encountered in only seven of 16D marmaosets
examined. From one to 12 worms were found per infection,  An additional worm
wag [ound in a black howler monkey bul, since this animal had heen in captivily
more than a month, this infection could have oceurred in the laboratory, P
elezans has been reported many times from Sonth American marmosets and
monkcvs,

Prosthenorelis lenti Machado, 1850

vosT: ASeguinus geaffrogl

st Proximal colon,

tocarary: Panama Provinee,

Three spocimens of Prostlenorchiz lenti were vecovered Trom bwo marmosets,
P lenti differs from P, elegans in being smaller and lacking the conspicuous collar
at the anlerior end of the trunk.
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Familv Moniliformidae Van Cleave, 1924
Mondliforpeis moniliformiz | Bremser in Bodolphi, 1514%)

HosTs Actus drfcirgalus,

sere: Proximal colon,

LocaLrry: Fanama Provioes,

A gingle, tmmature specimen of Mondiformiy moniliformiz was recovered from
a night monkey, The monkey had been maintained in the aboratory about Tour
months, so this probably represents a laboratory infeelion due to (he ingestion
ob an infeeted cockroach, Sandgrouned {19267 reported aceidental infeetions of
immzture AL moriliformis in toads and ]].J’..:N(]h. af Central America, TU is unlikels
that this species could mature inoa primale,

osr-Pasasire List
Cebidae
Aofug friviraates Humboldt Dnighl monkey )
Abfesmia heterolecithedes [ Braun, 15995
Zonorchis goliath Travassos, 1945
Plianeropsolus orbicilaris [ Dicsing, 15500
Trypanocguris (T inderlabinta (Sondosham, 19300
Protospivurn mucicele Gedoelst, 1916
Dipetalonema sracile | Budolphi, 1509
Unidentified, mmature wsearicids
Mopiliforsis mondiformiy { Bremser i Bodelphi, 18097 immature stage )

Celg cgpueinns T Dwhite-Taced monkes )
Athesnria fieterolecithodes { Braon, 1588
Unidentitiod, fmmalure cestode
Protospivura muricols Gedoelst, 1916
Dincialonema gracile ( Budolphi, 1809
Unidentificd, immature ascaridids
Necafor americanis | Stiles, 1502

Afeles fuaciveps Grav [ Black spicder monkey )
Trypanoyyeis CT00 atelis (Caomeran, 1928 1, Sandosham, 1850
Dipetalonema sracile | Rudolphi, 1804
Unidentitiod, frmmature ascaricids

Ateles zeoffrogi Bulil § red sppider monkey
Coundrorchis Difiophituy Price. 1925
Trypanoryeris (T bypennris Vovers, 1923
Dipetalonemna cracife { Budolphi, 1500

Alvpeatfa cillose Grayv {Black howler monkey )
Raillicfing { Raillicting | demerariensis ( Danicls, 1805
Trypancryuris (10 minpdus (Schneider, 15667
Parabronemae honned {van Thicl, 1925} Dige-Ungria, 1965
Prosthenorchis elepans [ Diesing, 155310

Callithricicdae
Saginus geaffrogi Pocheran { marmasel )
Athesmiia hetevolecithodes { Braun, 1595
FZomiwehis soliath Trovassos, 1943
Fefinostore aplaflactim Dhicte, 1904
Spfrometre nicnsonoides (O oueller, [H330 (spargana )
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Tryparoxyuris (1.} callithricis {Solomon, 1933}
Subulurg jocehi (Mareel, 1857

spdrnea guianensis {Ortleppn, 1924)
Lipetalonema marmosetae | Faust, 1935)
Fhysaloptera sp.

Unidentified, immature asearidicds
Prosthenorchis elezans (Dicsing, 1851)
Prosthenorehis Tenti Muochado, 1930
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