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EFFECTIVENESS OF ALLOPURINOL AGAINST
LEISHMANIA BRAZILIENSIS PANAMENSIS
IN AQTUS TRIVIRGATUS
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Absivget.

Orally administercd alloporinel at 30 mg'ke far 21 davs showed pronounced

antileishmanial activity againsl experimentally induced lesions of Leisfagania Prosiliensis
panawmensis an Lhe nose of Panamanian dotus frivivgaies monkeys, with complete healing in
4 of 3, although parasiielogic cure was achieved inoonly 2 of 5. The same total daily dose of
drug, wiven in a divided dose twice daily, resulted in complete healing in all 3. and parasi-
tologic cure in 4 of 5 animals. Sandard treatiment controls recelving 40 meke of antimaony
stibogluconate intramuscularly for 13 days showed healing in 4 of 3 monkevs. 11 is not known
if & similar level of effectiveness would result with this dose of allopurinel in hunans, since
Afus may have a different pattern of metabolic conversion of the drug 10 the mare active

rihaside.

No completely satisfactory treatmenl is avail-
able for American cutaneous/mucocutaneogs
leishmaniazis. The cureent drugs of choice,! pen-
tavalenl antimonials, fregquently are not effective.
Thew alten show adverse side effects, and have
e aelditional dizadvantage of requiring daily in-
jections over a 13- 1o 2 i-day period which make
it unfeasible o teeal patienls who live in areas too
remote Lo make dailv trips to freatment centers,
anc who do not have the economic resources for
a hospilal stay to complete treatment. Thowsands
of persons suffering rrom this unpleasant and often
Incapacitating dizsease are in this cafegore, An ef-
fective orallv achministered treatment would be of
tremendeus value in dealing with this diffieult sit-
uation which represents a pressing public beallh
problem in many countries in Latin America.

In 1974 Plaller ancd Marr reported that allopu-
rinol (d-hydeesypyracnlo [34-3] pyrimidine) has
antileishinanial aclivity at concentrations which
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cun be abtained in buman serum.® A seriez of in
vitke expetiments confirred the antileishmanial
action of this compound and defined the role of
sorne: of 1lE major metabolic prodocts, 5 Since
allopuringl has beern wsed widely for treatment of
hvperuricemia in humans with few toxic side ef-
fectz, and because s pharmacology is well koown,
iLis an attractive candidate as an oral antileish-
manial driug. The knowledge aleeady available
wontld greatly recuce the tme and expense nec
pEsaTy Lo make it generally available for treatment
of lelshmaniasis.

Prine success in producing cutaneous lesions in
Aptas driviegafes by intradermal inoculation of
Feishomania bvazilicnsis braziliensiy (Walton un-
published datal, and the presumed similarite of
Aatus 10 humans in the metabolic consversion af
allopuripal, suggested the use of this maodel. In-
oculation on the tip of the nose for the experi-
miental infection, as developed by Christensen and
Vasquez,” provides a degree of uniformity in le-
sion development which is not achieved with oth-
et siles, angd makes this system feasible Tor eval-
uation of drug activity, This stwdy was designed
to determine of allopurinel has an in vive effect
azainst Central American culaneous leishmaniasiz
atl dozape levels permissible in humansz,

MATERIALSD ANTY METHOLS

Filteen acdualt faverage TO0-800 g wild-caught
Aotus irivirgains of both sexes feom Panamd were
used. All bad previously bBeen experimentally in-
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Fioure 1.
Begziliensiy peamaensiy on he nose of delies Sefndrgefas
AL firee of heginning of trcatment.

Twppical lesinn produced tee Leeslsama

Feoted with malavia, drug cured, ane held i the
Laborgtary Tar mare Than a vear after release from
the malaria program. Animals were weighed and
cerunt was collected wnd stared. Skin testing with
leishoanin antigen, using intradermal inoculation
on the eve-lid of 001 ml ef antigen at Gve tioes
the concentralion lee bhuman use, as well as se-
ralogic sereening be indirect uorescent antibody
Lest, was done inoan effort o climinate any ani-
rmals which might have had a previeus natural
infectin.

Aorecent human solate of Lersfmania brogsil-
fensis ponpmensiz, isolaled from a cutanecus le-
sion acquired in Panamd, was used 10 produce the
experimental infections. This stock, designated
G A33-A, was identilied as L. b, parmgoessis
b the characteristic electraphoretic pattern of iso-
enzyvimes,” as well as on the basis of growth chae-
acteristicz i blood-agar mediom amd the pattern
uf pathogenesiz in hamsters,® Promastigotes Trom
an varly In viteo zubpassage were crvopreseryvil
in liguid nitregen wntil being wsed te noculate
Anzks of blood-agar medinm® o prodece promas-
tigates for the infections Cultures were harvested
ui 6= dave by washing the surface of the agar

with TC-109 tizsue culture mediom, Promasti-
gotes were concenlraled by centritugation, num-
bers estimated by microscapic examinalion, and
.1 ml contaiming £3 * 10" organisms was inoc-
ulated inteadermally i the tip of the nose by ta-
Berculin syringe ancd 27-gauge needle. The exper-
imental infections were confitmed by presence of
amastigotes in smears from serapings and by
growth i bleed agar mediom inoculaled with
neeclle aspicates taken from the marzin of the le-
Si0ms,

The mankevs were separated inle theee groups
of five animals: AL untreated conteols; B, allopu-
vinol treatment; and O, standard anlimony treat-
et conirol.

Egpeviment |

Ar 71 davs post infection, when Jesions bad
evolved into characteristic open uwlcers (Fig. 11,
treatment was epmmenced for groups B oand O,
Allepurinal, supplicd by Welleome Feundation,
Great Britain as pure poswder, was suspended in
003 methyl cellulose and 30 mgiks was admin
istered by gastric intubation eoce Gaily for 21 days.
The standard treatment control was sodinm s=ti-
bogluconate (Pentostam) in 100 mg Shiml agueous
solution, administercd intramuscularly 30 me'kg
w14 dave, Antileishmanial effect was delermined
by weekly measuremnents of entive lesion size, 1o
include all wisilde evidence of invalvement, ic..
deplamentation, swelling, ete. (total lesionl, amd
measurement af enly the de-epithelialized partion
of Lhe lesion (open uleer), Tawo measurements were
taken at rizhtl angles and expressed as the mean.

Evidence of persistence of viable parasites was
abtained by Blood agar cullures® inoculated from
negrlle aspirates from the margin of lesion or scar
al 15, 30 and 60 davs post-treatment.

Experiment 2

After the initial post-treatment ohservaiion pe-
riend, 1he Bve untreated conteal animals of group
A still had open lesions, These were then desig-
nated group [ and were treated with the same
arcount of allopuring in oa divided dose, de, 22
pglep twice daily Tor 21 davs, and evaluated inoa
like mannet.

ESULTS

Allopurinol, as achminiatered, exhibited a pro-
nogneed antileiskmanial elfeet jucged by the clin-
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i Effect of allopurined and selivm stibo-
gluconate [FPentestam] on lesions due 1o fefsfumania bra-
2ien s panamensis in Aeiny frwergefos, Bxperimant 1
Allopurine! was given ovally onge a day tor 21 davs at
a rose level of 30 ma'ks sodinn subogluconale was
given intramuscularly ar <0 mg 5Bk for 13 dayvs,

wal improvenent of the lesions, As shown in [Fg-
ure 2, after the 150 week of treatment with 30 mg!
ke onee daily, both the wotal lesion dizmeter and
apen ulcer diameter in group B, owere less than
those of the untreated control group, slthougsh the
differences were ot significant (F = 07316 and
0,309, respectively), At the end of the Z1-dav
trepiment period the uleers bad completely re-ep-
itheliglized 1 4 af the 3 animals, while the vleers
of all of the untreated contrals conlinueed 1o en-
large. The uleer in the one treated animal (Mo,
#6267 which oid not heal had regressed Trom an
cpen 3 x4 mm o uleer ooa dey 1 X 3 omm scab,
But with the borders remaining shebily elevated.
Hawever, a= shown in Table 1, parasitologic cure
was achieved in ooly 2 of 3 animals; needle as-
pirate culbeces from the raized margin of the
scabhbed lesion (Moo 55260 twmken 13 davs and 29
dave post-ireatment woere positive, as owere cul-
tures taken trom a healed leston al 13 davs (mon-
kew Mo 24581 and at 60 davs from a healed Lesion
in which small rugnee elevared areas remained at
the margins (Mo, 91631 The antileizhmanial effect
of allopurinal is alsa demanstraled by means of
the very rough guantitation afforded by oeedle
aspirade cultures as shown in Table 20 Ning of 10
tubes inpcudated froom the untreated apimals were
positive upen the fcsl examination on dav 4, all
were positive on day &, with peak growth being
achieved i % of 10 tubes, Tn contrast, Lhe number

TaABLE ]

Lttect of alloparinnd freaiaient an cullures of malevial
Srawi cxranesns feismanial Fegiong I Aotus mohevs
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the allopuring] freated antmals remmained vers low,
maozt ltkely inudicating that & very small onmber
of parazites was inoculated, aned that possibily al-
lopurinal affected the ahbility to transform and grow
as promastigoles,

Regarcless of 1he absence of unteeated contrals
in Faperiment 2, i b5 chear from Lhe rapid bealing
abserved that treatment with the sume amount of
drug administered twice daily alao resuited 1o rap-
id clinical improvement of the lesions in croup L.
Carmplete bealing was achieved in all Bve man
ke, althoush o ope anueal (Na. 37071 in which
v 1 ox 1 omm satellite papules had developed al
the borders of the 3 3 7 mm open lesion, the sat-
ellites remained] raized with a rendency o scab,
MNueedle aspirades taken at 00 days post treatment
wielidled & positive culture, although aspirates tak-
enat 15 and 29 davs were negative (Table 10

Treatment with socdivm stibogluconate in group
O resulted in complete healing of lesions in 4 of 3
menkevs Tnothe animal with incomplete healing
(Mo, BEDE, raised bordees and a ocdry scalv scalb
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remained affer treatmoent amd oo posilive culbere
was abtained from an aspirate from the border
taken at 29 dava, In twa other animals poasiive
cultures were ohtained al 60 davs, although the
ulcers remained completiely closed and the mar-
ging appeared anly minimally caised CCabde 1)
Althoagh the total lesion stze was smaller than
itn The conirols (Experiment 1) or dinunished after
Lreatment (Experiment 2% this meazurement was
nat generally statistically simnificant (g 350 The
changes were slight since the measgrement in-
cligded the zone of scarring and depigmentation
which remained and was evident in even paras-
telaeically cured animals, 2o thiz parameter is nat
very pieful in evaluating drog effect. However, it

iz clear that allepuring resulted in sipgnificanl re-

duction of diameter of the cpen ulcers, as did the

stumddard Lreatiment control (F = 000467,
DIRCTISEI0N

Mary antileishmanial drug trials amainst cola-
neous infections inanimals have velied upon clin-
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Frsves &0 Resalts of daily treatment with allogsi-
rined 30 mgke for 21 davs given orally in e doses of
23 mpdky Fxperiment 2 The treated monkeys were irom
the untrested group of the previows experis

A
24,

i gsee g

ieal healing as the only crtertan Foe evaluzlinge
g action. Flad the resules been similard judoed
i this stwdy, the effect of both allopurinal ancd
the stancdard antimony treatment control would
have appeared to be much more favoerable. The
wse al needle aspirale cultures proviced the most
definitive criteria by detecting viable residual par-
azites i cases where complete climcal bealing 1=
achieved. However, the inconsistency of resulls
Betwesn cullure atlempls at 15, 29 and G0 davs,
i soame cases, imdicates that this tecknie is nod
atsnhtely dependable for detecting very small
nurmbers of surviving amastigotes, More acoarate
quancitacion of the nuwmber af resideal viable par-
azites could be achisved by the use of standard
siee biopsies instend of needle aspirates. TTowever,
the resulting alteration of the wvery small lesion
could atfect the course of development of the le-
stane andd would introduce anotler variable Tactor
which iU is considered woulid offser the value of
the procedure, These diffealties bighbicht the dif-
ficnlties invalved in antileishmanial drug lesting,

Theze data should not he interpreted as a com
pariaon of alloperinal and socm stiboghuconane,
e o the small nammber of abservations, The val-
we of these ohservations is to show that the £, &,
pangwensis infections in dotws dfvivgains doore-
spond te the antimonial compounid. Sera were cal-
lectenl pre- and pest infection, and serially pre-
anel post-treatment on all monkevs for [FA tesling
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ta determine if manitoring of changes in antibody
level mizht be of use in evaluzting treatment ™
However, as the madority of the experimental in-
Mections elicited onlv minirnal Tevel bers aned er-
ratic respenses were encountered o testing the
post-treatient zeries, thiz precedure proved o be
of no value in assessing treatment response. [tz
vonsiclered that the poor gqualite ol the anti-noon-
ke conjugale used contributed in large measure
to the difbcultios experienced with the TEA tesl-
ing,

In the in viteo studies,*™* it was determined
that the melabebic conversiar: by the parasice ol
allopuerined e allapuringl ribaside s a key soep,
zipre this intracellalar product exerts the e of-
fect an the parasite. In the homan host there is
also seme converston to riboside, although the
major metabolic breakdown iz 1o exipurinol, a
compound with licle or no antileishmanial activ-
i, S0 far there have Been no teports of signifcant
antileizhmantal activity of allopurine? i the psaal
rodent models. Possiblv this iz due to the almaest
talal breakoown of alloperinol 1o the inactive ax-
ipuringd by the codent. 10 b= possible that conver-
st {0 riboside by Lhe bost, as well as that con-
verted b
antileizhmanial action of allopurinogl, and perhaps
1= neceszary o achieve a practical therapeutic ef-
fect. The aclivity of allopurinel in defus feivie
girdus may reflect adilferenl pattern of metabolizm
af the drug b the stmian host. IF this = true, the
same doseaze of allepurinel in man may not pro
cuce the same level of aptileizlunanial activity in
man. 11 remains o be established how similar the
clrur metabolism of Aobes 15 to Che patlecon Inoman,

the parasite itsell, enhances the
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