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Tl search For the reservoir of cutaneons
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in hoth cases onlv by collove of heart Blood.
There af
Varimis members of the stall had examined
b moeans ol cnlbires aned smcars @ greal nome-
Lo andmals, of at least 35 genera,
from various parts of Panama, withoal isolaling
any external leishmanial
lesion, until E]'I:l|-:!|'|{'r it C 9GS
meonspicuons lesion containing L-13 hodies on
the car of a kinkajon, Potos fleces {Schreber)

I Fern 2t Taed been Fonmdd ]?]-1.‘5':]
Fhat dogs natorally er experimentally infectsd
with the Leisfimanin of Perovian ota had skin
lesions which were af best very Inconspicuous,
showing only glight depigmentation, and often
bl nea external sign of infection, Nevertheless,
smears Froom such lesions o the sites ol inoeola-
Liore olten contiwinesd 112 hodies which conld
L revealed b prolonged examination,

were oo externalsigns infection,
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MATERIALS ANMD METHODS

I March 18G5 we beos e exsminsdion of

appavently nommal skin of a0 variety of  wild-
cangbt Pansmanian Forese animals by omeans of
sladued smenrs. I ong cuse smests were made

Heceived Tor publication & Apeil 186G,

* The work reporled here was suppuocted e et
T a1 resee I ogerant (AT-DL23L) Tronn the NIALL,
NI, UL 8, Public TTealth Serviee.

Tie thee =earch foe potentiz] reservaics of Teishmaniass,
G wildl-canght aninals, of 17 genera, whicl showed no lesions o olher
in cultore fram the skie of siv of
These crganisms wore lesled in bamsters and showen (o b Leishnin sp. Sections of skin
cells of e upper dermis.
were Toned oo small proportice of labwerstore-veared Phleforn
Trypanosomes were coltured from the skin of an eposson, DEephi maesypia
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from mnple serapings of spened skin on the nomp
ol o poreopinge, Ceendon rafhechildi Thomas, o
piwe smear theee -1 hadies were fonnd,

This pmitive Findding ws Followeed by the exam-
ingtion of other porcupdnes, in e couese of which

# hiopsy-culbure technigue was develaped,  This
et v fsed o previses work o Pern
[Flerver, o be poblished  elsewhere ) o which

bissiee obbzinedl by biopsy of the muocesa al Perm
vian espunsia Coococutaneeas le |-]|m<1'|| |~~1~-7I 1n1-
tients was t|1|1|mtrc| in saline-plos-anti v
[igerated for 24 b, owed then injected into oo,
Loishmania forms were reeovered io eallure From
the developing papale.

The l-.-,.']lmfuw [nally developed for meking cul-
tures Froin the skin of [IREEE AR EeS and ather pdmals
isoas Follawes: 10 After ether anesthesin, suitable
are prepared by plucking out the spines of
vorenpines; haiv al other animals s clippead and
the skin sheved: (27 the skin @ swabbed  with
iocling, Follovwed Te ether before the iodine lus
dried: {37 abont 1.5 om® of skin i remaved with
o scalpel and dropped inte 2.5 wd salice contain-
ing 500 wmits of potassimm penicillin nnr_l 1 e
streplamyein sulplate por ml of saline; (43 the
skin is triturated with scissors as finely as LJU‘“J] ales;
1537 saline and tissoe wre tracsforred oo vabber:
stoppeved test tobe and eelviperaded at < to 6
for 24 1o 72 h1' (G0 emlbores gre made by inoc-
ielating each ol rn" Or X Lu]nx awithe 0.3 b 04 ml
of the saline containing the liner skin particles,

The enlbie mediom s prepared 2 follows: Ta
LoDn ad distillecd wter added 230 g Difeo
Hocte-heel, which i Lodled and filtered throngl
flwer paper. Distilled water s aedded 1o being the
mintoee Lo ity orging] volmee, There s then aedded
T o Dileo Bacto-peplone, 50 o Nalll and 30,0

12ibeo Bacto-ogar. The pH ois adjosted to 7.2
to 7o and his stock mediom i then aetoclaved,
Whale rabhit blood (oo anticoagulant or delibring-
ticnn | i gdded o the melted mediom in the pro-
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porlion o 10 to 129, and the medivm i tnled
amed slamted
The above differs from the modificalioe  of
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Sepekii’s mediun deserilied by MoConoell § 19673
arel which had been in routine wse e this lanbora-
teey, chiefhe i the onzission of antibiolics and in
A EIII'I";Z-E merease in e amoont of aear, which wives
a fimal proportion al abous 3% of the stock me-
diven, Frevians espericnoe (ALLY in the coltme of
viriczs stmains of  Leisfhmania ond  other hemo-
Magellates had shown that hetter grewth ocoors
an the Firmer agar.

This Tormmla vields a0 mediinm witlhe no owater
al condensation. TTowever, there shoold Be some
liggnidd, which o the case of skin cultures =
supplied T the saline suspension, ollivrwise o fow
l::ll'l':lp:-i of saline should he added, Cultures are
incubated ot the temperature of an air-ceaditoned
voomi, 20 1o 22 O The firsl cxamination 35 nwde
al 4 1o G odaws, singe even in the prescace of
contmnination it mey be possible fo obeerve oeoweth
of leptmenads before they are avergrown,

RESULTS

Leptomonad flagellates were isolated from
six ol cight poreopines. Twe af the six vieldad
positive skin cultures on four different ceca-
sionns, inchuding anlepsy, over a poeriod of 3
memths; hoth had been captured 338 menths
Beloee the Tiest Biopsies, so that the daration
af the infeetion was ol least 8% moenths,

Twao of the positive porcupines were trapped
il lIf',E'1Lt:]J|':1-:]:| Eclnil;e\ a l‘l::int [RTRHEY |EIL‘: b -;:’r-
Buena YVista en the Trmsisthimian Highwav.
Tl other Lo pesitives ad both oegadives
came from Achiote, bebween Catun Lake ancd
the: Caribbean, on the road o P,

Skin biopsies were usually made rom beo
o anore sites on the aniomael af e oo e,
with other sites chosen on subsequent coen-
sions,  Biopsy sites were chiefly ramp, thigh,
lovehead, bacl, foreleg, or belly, A towad of
24 acls of skin eultures {Five or six tobes cach)
wore mude from the six positive porcupines: 20
sets had ab least one positive tube;, o were
contaminated, beo negative. An indivichal set
of skin collures was rateed negalive aly i1 o
leassl half of the fuhes weere negadive ane -
I8 tubs fromn
Inach of

the six animals had at losst two pasitive hiop-

contamminabed, Dy oone case all

three pleces of skin were positive.

sics. Inoone case all siv hiopsies were positive,
as oweell as Five picces of skin laken from the
iu}s]l]y killed aaninal, 1'.|u]-c|'r|5;' L didFerent sites
fromn shicl leptoanonads were recovered.
Cltiares of heart Bleod were maede froon all
cight porcupines, cither soon after caplure, o
aboul the lime biopsies were made, or, i one
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case, soon afler wecidental death. Al
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cver, with three negative Llood cultures and
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six positive skin cultures an three occasions,
Leart Blond ol the animal jonediately alter
dleath v @ scunty collure of o blastocrithicis-
From flagellate, which was alse collured from
the Tiver ab autopsy. A leptomonad, however,
ewltwred from
spleen and kidoey were negative,

Stained siwears were made from all the skin
Divpsics without finding s L1 hodivs excepl
i the e provioosly mentioned,
cnlture methad is thoes shown 1o be moch oo
efective as well as less laborious than the

thee b gy, while

WK

The Exiogs-

ecxamination of smenrs o apparently normal
skin For the presence of Leishmania.

Towr of the Coendon it'l}tcllmn;;ail shraing
fave heen tested o homsters by intracermal
moculation,  They produce an incouspicuans
lesiom froon whicls 112 bodies may le ore-
covered  for atb least soveral months angd are
thus shown to be Defshognig. These steains
are mler Tucther stody.

Other wild-canghl animals were examingd
v the swoe techoigue, Culbures were e
of ban pleces of skin taken Trom each of the
3% animals, belonging too 16 listel
Taelera.

Marsupialia
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2 Caluroregs derbianes Waterhouse
':. WA JI'I”}-' l)lj(?.":h‘ll['l'l. :|
A Philinder epossim L.
fRonr-eved opossan
G Didelplis mearsepiadiz 1.
[ COTAETON CROEETN )
Carnivins
| Bassaricyon 2abbii 1AL Allen {alinge)
4 Potog flaves (Seheeherd Ckinkajou
Fodentia
O Procehimyps seambpbeasas [ Tomes )
Capiny rat )
3 ',{'_r_.'Fr.'rr.l_r_.l.{v previgrnensis gy
Dwchite-tailed it
A Refips rgiine L, (common ralh
I Sigiodon fiispicny Sav and Ord
Dol bom vl
L0 Chryzermgs spp. (rice tak)
| Hoplomys gymvorns Coldinn
Lepiny pat)



P THE JSURNAL OF PARASITISLOGY, WL,

3 Eypgodontomys cherdei T, AL Allen
[cane rak)
Filentata
I Clielae s hoffmenni Peters
s Ewvo-tocd slath
I Tamarnicl fetradactyla 1.
Ii|.'|2'|t’<.'{'-l.'l.il1'{|.:zl:ll‘:l‘lq:l':l
Primates
4 Sagrinws geoffrogi Pucheran
[marmosel |

Mo leptormonads were dsolated. Caltures of
46 of the 533 animals were negative: [ive ani-
mals [ome cach of Caluromys, Didelplis, Pofos,
Procchings, Oryzomys) Tl both sets of skin
eultores contamingled.

A trvpanosome was obtained from one of
the six (Mdelphie, o juvendle, in the blood o
which the parasite was demensteated miero
scopically sone weeks later, This crganism
closelv resembles Trypanosone cruzioin mor-
phelegy and behavior, as shown by the infec-
tion of Rhednius prolives in o senodiagnaostic
test, infection of o voung white mouse by
inceulztion of & Rhodnive gut, and the iefee-
i of hamsters with culiures.

A tevpannsmne was also colboed Trom Lhe
skin of ome of four marmosets, Seguines geof-
froyi, No Durther study of this oresnisn was
e,

Treatment of the biopsy tissues with anti-
hiotics greatly reduces hacterial contamination,
but fungi remain o hazard, OF the 126 cul-
ture tubes made from the skin of the siv posi-
tive porcupines, 57 had leptomonads, 42 were
negabive, 27 were contaminated by fungi, and
none by Bucterin, The tata] of 883 skin-culbare
tubes vsed in this stody gave the following
results: 37, leptomenads; 6, tovpanosomes;
444, mepative; 155, contaminated by fungi,
21 by bacterin. Coltures of heart Blood wiere
cnlv rarcly contaminated,

Laborlorv-reared sandflics, Phlebotomus
sihgfagriug Falrchild and Hertlg, were Fod on
bwo positive porcopiies, In the got of ooe

cach of 19 and 32 sandflies disseeted sftor

-

Fand T davs, respectively, a Few motile lepto-
monad flagellates were seen,

Sections of the skin of three positive posea-
pines showed L-12 bodies i the cells of the
upper dermis, with the majority parasitiving
the eloments comtiguous with the basal or
cerming] luover of the epidermizs. For the most
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part the perasites were lonnd generally dis.
tribarted, with very few infected cells per
microscopde Held and onlv one or two L-D
bocies per cell. There were, however, foeal
comcentrations of infected oolls, some
conlaining up to fve or siv L-13 bodies. The
pavasites were nsnally located i oa well-defined
vacuole in the evitoplasm, resaedless ol the
Lype of cell.

The host colls most Breouently invaded were
this fibrooybes, the ordinary connective tissue
cells comprising the bulk of the dermis. Para
sites woere also seen occasionally i the so-
colled fived tissne ||1;aL~|'{:-p]mg{~s angd the emdao-
thelial colls of the capillavics. 1o none of these
ciells wis there any evidenee of alteration aside
From the presence of the vacnales surrounding
the 1-13 Dodies, Similarly, thers was a com-
plete absence of any edema, cellular inFiltra-
ton, or other reaction 1o the presence of the
Jaarasites,

Further histopathelegie studies and experi-
mental work with Phlebotanus, porcupines,
other animals and  their leptomonads are in
progress, In the meantime the role of porcu-
pines as polentisl reservolrs of leishmaniasis
renmiing un open question. The relation of the
porcapine  Lelshmanis tooother Panaonanian
shraing which have been studied is still to be
determined.

Thes svailable data indicate that in inlected
poreupioes the parasites (17 are widely dis-
tributed i the skin, in cells of the upper
dermis, over mosl, perhaps all, of the hody,
(21 are readily coltured from skin, bat {33
cannol be demonstrated by culture of the heart
Blood of the living animal. although (40 they
bave  boeon cultured  occasiomally from the
spleen, liver, or hone marrow al aulopsy; in
any case {3} they are accessible in very
limited numbers o Phleboiomus sandflies in

wilh

the act ol Teeding.

The hiopsv-culture technique provides an
effective means of revealing the presence of
Leishemania in skin which shows no sign of
infection, An incidental bv-product of the skin
cultures is the isolation of trvpanosomes fwhich
i maost cases could be revealed more readily

by working divectly witl peripheral blond ],
An important feature of the method is the pro-
longed exposure of the Hssues to antibiotics

Before cullures are made, rather than relving
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o antibiatics  incorporated v the  culturne
mieclinn,
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