
Th e r e- em er g en c e o f  A m er ic a n  v is c er a l  l eish m a n ia s is

IN AN OLD FOCUS IN VENEZUELA:

PRESENT SITUATION OF HUMAN AND CANINE INFECTIONS

D ELG A D O  O .*, FELICIA N G ELI M .D .**, ******, G O M EZ  B.**, A LV A RA DO  J.***, GA RCIA  L.**** &  BELLO  C .*****

Summary :

The report of a new autochthonous case of human American 

Visceral Leishmaniasis (AVL) in 1992 in the village of Guayabita, 

Aragua State, Venezuela (10° 16' N , 6 7 °2 8 'W ; 500  m asl), led 

us to undertake an epidemiological study in this locality. A 

demographic survey was conducted using a structured 

questionnaire in which data was collected regarding sex, age, 

occupation, length of residence in the area and migratory history. 

A leishmanin skin test (LST) was applied and samples of venous 

blood for counter immunoelectrophoresis (CIEP) and 

immunofluorescent antibodies (IFAT) tests were drawn. The 

prevalence of positive LST was 11.4 %. The positivity was highest 

among males and increased with age. Young males seemed to 

be more exposed to infection than females. Since occupation 

p er  se  did not seem to account for this association, it may be 

explained as a gender-associated behavior, leading to different 

degrees of exposure to sand flies. The canine population was also 

screened for leishmanial infection. One dog was shown to be 

parasitologically infected with Leishm ania sp. Four out of 71 dogs 

(5.6 %) were positive for FG, CIEP, IFAT and Western Blot and 

11 (15.5 %) were positive for CIEP. These results suggest that after 

almost 30 years of epidemiological silence, American visceral 

leishmaniasis has re-emerged in this focus.

KEY WORDS : AVL, human v isce ral leishm aniasis, can in e  v isce ral leishm aniasis, 

re -em erg en ce, V en ez u ela.

R é s u m é  :  Ré -é m e r g e n c e  d e  l a  l e is h m a n io s e  v is c é r a l e  a m é r ic a in e  d a n s

UN  FO Y ER  A N C IEN  D U  C EN TR E-N O R D  D U  V ÉN ÉZ U ELA  : SITU A TIO N  A CTUELLE 

D ES IN FEC TIO N S H UM A IN ES ET CA N IN ES

La détect ion  en 1 9 9 2  d'un nouveau ca s au tochtone d e 

leishm an iose viscéra le dans le vi l lage d e Gu ayab it a , État A ragua, 

Vén ézuela (1 0 °  16 ' N , 6 7 °  2 8 '  O ; 5 0 0  ml, nous a  po u ssé à  

ent reprendre une étude ép idém io log iqu e dans cet te local ité. Une 

enquête dém og raph iqu e a  été rea l isée pour rassem bler les 

do n n ées sur le sexe, l 'â g e, l 'a  profession , le tem ps d e résiden ce 

dans la local i té et  l 'histoire m igratoire d es habitants. L'enquête 

inm unologique a été faite p a r  int raderm o- réact ion (IDR), 

élect rosynérèse (CIEP) et  im m unofluorescence indirecte (IFI). La 

préva len ce g lob a le p a r  IDR a ét é d e 11 ,4 % . La posit ivi té est  plus 

élevée parm i les sujets d e sexe m ascul in et  el le augm ente a vec 

l 'âge. Les hom m es jeunes sem blent  plus exp osés au risque 

d'in fect ion  qu e les fem m es. Puisque l'occu pa t ion  per se n 'est  pas 

en relat ion a vec cet te associa t ion , ce résultat pourrait  être 

interprété com m e une con séq u en ce du com portem ent m ascul in qui 

déterm ine une exposit ion  d ifférente aux ph lébotom es. La 

popu lat ion  ca n in e a  été éga lem ent  étud iée. Parm i 7 1  ch iens, 

quat re (5 ,6  %) ont été trouvés posit i fs p a r  form olgél if icat ion (FG ), 

CIEP, IFI et  W estern  Blot  (W B). De plus, 1 1  (1 5 ,5 % ) étaient  

posit i fs pou r CIEP. Ces résultats su ggèren t  qu 'ap rès 3 0  an nées d e 

si len ce ép idém io log iqu e, la leishm an iose viscérale a ém ergé à  

nouveau dans ce  foyer.

MOTS CLÉS : lei shm an iose v iscéra le hum aine, leishm an iose viscéra le can ine, 

ré-ém ergence, Vénézuela.

INTRODUCTION

T
h e  f irst c a s e  o f  h u m a n  A m e ric a n  v is c e ral le is h ­

m a n ia s is  (A V L )  in  V e n e z u e la  w a s  re p o rte d  b y  

M artin e z  N io c h e t &  P o n s  in  1941  f ro m  Z u lia
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State , in  th e  w e s t o f  th e  c o u n try . In te n s iv e  w o rk  o n  

th e  e p id e m io lo g y  o f  th is  d is e a s e  h a s  b e e n  c a rrie d  o u t 

u n til th e  7 0 s  (  P if a n o  1 9 5 4 ; P if a n o  &  R o m e ro , 1 9 6 4 a , 

1 9 6 4 b ; A m ara l e t  a l . ,  1 9 6 1 a , 1 9 6 1 b , 1 9 6 1 c ;  T o rre a lb a  

e t  a l . ,  1 9 6 1 , T o rre a lb a  1 9 7 0 ) . It w a s  d e te rm in e d  th at 

A m e ric a n  v is c e ral le is h m a n ia s is  w a s  e n d e m ic  in  th e  

ru ra l a re a s , p re s e n te d  s p o ra d ic  in c id e n c e , a n d  th at 

c h i ld r e n , u n d e r  te n  y e a rs  o f  a g e , w e r e  th e  m o s t 

a f f e c te d  strata  o f  th e  p o p u la tio n . A lth o u g h  n o  n atu ra l 

in f e c tio n  w as  f o u n d  in  san d  f lie s, L u t z o m y ia  lo n g ip alp is  

w a s  re c o g n iz e d  as  th e  o n ly  v e c to r , b a s e d  in  th e  fac t 

th a t th is  w a s  th e  p re d o m in a n t a n th ro p o p h ilic  s a n d  f ly  

s p e c i e s  in  th e  a re a s  s u rv e y e d  a n d  it w a s  re a d ily  

in f e c te d  a f te r  b e in g  f e d  o n  a n  in f e c te d  d o g  (A m aral 

e t  a i ,  1 9 6 ld ) .  O n ly  th e  d o g  h a s  b e e n  s h o w n  to  b e  th e  

re s e rv o ir  o f  A V L in  V e n e z u e la  ( T o rre a lb a  e t  a l . ,  1 9 6 1 ; 

T o rre a lb a , 1 9 7 0 ) . N o  sy lv a tic  re s e rv o irs  h a v e  b e e n  

re p o rte d , a lth o u g h  a s y s te m a tic  s e a rc h  f o r  L e is h m a n i a  

s p p . in f e c tio n  h a s  b e e n  c a rrie d  o u t in  o v e r  tw o  h u n -
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d re d  fe ra l an im als, in c lu d in g  50  f o x e s  ( C e r d o c y o n  t h o u s ) 

( T o rre a lb a  &  T o rre a lb a , 1 9 6 4 ) . U p  to  1 9 9 5 , a to ta l o f  

8 1 8  h u m a n  c a s e s  o f  A V L h a v e  b e e n  re g is te re d  in  18  o f  

th e  23  s ta te s  o f  V e n e z u e la , m o st o f  th e s e  c a s e s  ( 4 5  % )  

b e in g  re c o rd e d  f ro m  th e  e a s te rn  s ta te  o f  Su c re  (File s  

o f  th e  D e p a rtm e n t o f  D e rm a to lo g y , C a ra c a s ) . H o w e v e r, 

b e c a u s e  o f  th e  d if f ic u lty  o f  d if f e re n tia l d ia g n o s is  w ith  

o th e r  e n d e m ic itie s  in  ru ral a re a s , m a n y  c a s e s  g o  u n re ­

p o rte d . T h e re f o re  th e  tru e  in c id e n c e  m ay  ac tu a lly  b e  

h ig h e r  th a n  th e  f ig u re s  re p o rte d  in  o f f ic ia l statistic s .

In  A rag u a state  A V L is e n d e m ic  ( 3 3  c a s e s  b e tw e e n  1955  

a n d  1 9 9 5 ) . In  th e  v illa g e  G u a y a b ita  s in c e  th e  f irst 

h u m a n  c a s e  d e s c r ib e d  b y  P if a n o  ( 1 9 6 9 ) ,  n o  o th e rs  

h a v e  b e e n  c l in ic a lly  d e te c te d  u n til th e  c a s e  w e  re p o rte  

h e re . D u rin g  th e  la s t 3 0  y e a rs  n o  c a n in e  A V L h a s  b e e n  

re g is te re d , n o r  h a v e  th e re  b e e n  a n y  stu d ie s  c a rrie d  o u t 

o n  h u m a n  o r  c a n in e  im m u n o g ic a l statu s . T h is  p a p e r  

d e a ls  w ith  th e  h u m a n  a n d  c a n in e  in f e c tio n  p a tte rn s  

a m o n g  in h a b ita n ts  a n d  d o g s  o f  th is  o ld  f o c u s  w h e re  

A V L s e e m s  to  b e  re - e m e rg in g .

M ATERIALS AND M ETHODS_________________

St u d y  a r e a

T h e  v illag e  G u ay ab ita  ( 1 0 ° l 6 ’ N , 6 7 ° 2 8 ’ W ; 5 0 0  m  a b o v e  

s e a  le v e l )  is  lo c a te d  in  th e  v a lle y  o f  A rag u a  State , in

n o rth - c e n tra l V e n e z u e la  (Fig . 1 ) , a t th e  f o o th il l  o f  th e  

C o r d i l l e r a  d e  la  C o s t a  ( C o s ta l M o u n ta in  R a n g e ) . B a s e d  

o n  th e  c l im a te  a n d  th e  v e g e ta tio n , E w e l &  M ad riz  

( 1 9 6 8 )  d e f in e d  th is  lif e  z o n e  a s  p re m o n ta n e  d ry  f o re s t. 

T h e  c l im a te  is m a rk e d ly  s e a s o n a l  w ith  s ix  m o n th s  o f  

d ry  w e a th e r  ( N o v e m b e r- A p ril) , a n  a n n u a l m e a n  te m ­

p e ra tu re  o f  25  ° C  a n d  a n  a v e ra g e  a n n u a l p re c ip ita tio n  

o f  8 5 0 - 1 0 0 0  m m . G u a y a b ita  is =  2 0  k m  f ro m  M arac ay .

C a s e  r e p o r t

T h e  p a tie n t, L. C ., a 2 7  y e a rs  o ld  m a le  f ro m  G u a y a b ita  

w a s  e x a m in e d  b y  o n e  o f  u s  ( J.A .)  at th e  C e n tra l H o s ­

p ita l in  M arac ay  in  A p ril 1 9 9 2 . H e  p re s e n te d  th e  c la s ­

s ic a l s ig n s  a n d  sy m p to m s  o f  A V L, in c lu d in g  p ro lo n g e d  

f e v e r , h e p a to - s p le n o m e g a ly  ( 4 / 4 ° ) , in te n s e  p a le n e s s  

an d  c o m p la in e d  o f  c o n tin u o u s  lo ss  o f  w e ig h t d u rin g  th e  

p re v io u s  f iv e  m o n th s . H e  w a s  re fe rre d  to  th e  L ab o ra ­

to ry  o f  In m u n o p a ra s ito lo g y  o f  th e  In stitu to  d e  M e d ic in a  

T ro p ic a l , C arac as , w ith  a  p re su m p tiv e  d ia g n o s is  o f  A V L. 

F o rm o lg e li f ic a tio n  ( F G ) , in m u n o f lu o re s c e n t a n tib o d y  

( IFA T ) , c o u n te r - in m u n o - e le c tro f o re s is  ( C IE P )  a n d  W e s ­

te rn  B lo t ( W B )  w e re  c a rr ie d  o u t a c c o rd in g  to  th e  

m e th o d o lo g y  d e s c r ib e d  b e lo w .

Su r v e y  f o r  h u m a n  in f e c t io n

Fo r  a d e m o g ra p h ic  su rv e y , s e v e ra l v is its  w e re  m a d e  at 

th e  v illa g e  o f  G u a y a b ita  a n d  a m a p  o f  th e  lo c a lity  w a s

Fig . 1. -  M ap  sh o w in g  th e  lo c a tio n  o f  th e  v illag e  G u ay ab ita , A rag u a State , V e n e z u e la .
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p re p are d . T h e  in h ab itan ts  w e re  g a th e re d  at th e  p rim ary  

s c h o o l  w h e re  th e y  w e re  in f o rm e d  a b o u t th e  d is e a s e  

a n d  th e  p u rp o s e  o f  th e  stu d y . A f te rw ard s , w ith  th e  a id  

o f  m e d ic a l s tu d e n ts , a c e n s u s  w a s  m a d e  v is itin g  e a c h  

h o u s e h o ld  a n d  re c o rd in g  n a m e s , s e x  a n d  a g e  o f  a ll 

fam ily  m e m b e rs . A d d itio n a lly , a s tru c tu re d  q u e s tio n ­

n a ire  w a s  u s e d  o n  26 ( 4 0 % )  o f  th e  o f  6 5  f a m ilie s , in  

w h ic h  d ata  re g a rd in g  o c c u p a tio n , le n g th  o f  r e s id e n c e  

in  th e  a re a  a n d  m ig ra to ry  h is to ry  w a s  c o l le c te d . A  

c r o s s - s e c tio n a l stu d y  u s in g  le is h m a n in  s k in  te s t (L ST )  

a n d  o th e r  s e ro lo g ic a l  te s ts , w a s  c a rrie d  o u t to  e x a m in e  

th e  m a g n itu d e  o f  s e r o - c o n v e rs io n  a m o n g  th e  p o p u la ­

tio n . C h ild re n  u n d e r  o n e  y e a r  w e re  e x c lu d e d  f ro m  th e  

stu d y . T h e  le is h m a n in  te s t w a s  a p p l ie d  to  3 1 5  ( 5 8 .8 % )  

in d iv id u a ls  a n d  v e n o u s  b lo o d  s a m p le s  f o r  C IEP  w e re  

o b ta in e d  f ro m  th o s e  p r e s e n t in  th e  h o u s e s  a t th e  

m o m e n t o f  th e  v is it ( n  =  3 2 0 ) , w h ic h  re p re s e n te d  6 5  %  

o f  th e  to ta l p o p u la tio n . IFA T  w a s  p e r f o rm e d  o n  191 

( 3 8 .7 % )  o f  th e  s a m p le s .

SU R V EY  FO R CA N IN E IN FEC TIO N

T h e  to ta l c a n in e  p o p u la tio n  w as  a ls o  s tu d ie d  in  G u ay a -  

b ita  a n d  b lo o d  s a m p le s  w e re  c o l le c te d  b y  ju g u la r  v e in  

p u n c tu re  a f te r  im m o b iliz a tio n  a n d  s e d a tio n  w ith  C o m -  

b e le n . T h e  a c tiv e  in g ré d ie n t o f  th is  d ru g  is c h lo rp ro -  

m a z in e  w h ic h  p ro d u c e s  m u sc u la r  re la x a tio n  a n d  s e d a ­

tio n . P a ra s ite  is o la tio n  w a s  a tte m p te d  in  d o g s  w ith  

p o s itiv e  re a c tio n  to  FG , u s in g  b o n e  m a rro w  p u n c tu re  

a n d  c u ltu re  in  b lo o d - a g a r  m e d iu m . D o g  s e ra  w e re  

s c r e e n e d  w ith  c o u n te r  im m u n o - e le c tro p h o re s is . D o g s  

th a t w e re  p o s itiv e  b y  b o th  o f  th e s e  m e th o d s  w e re  s u b -  

je c te d  to  IFA T  a n d  W e s te rn  Blo t.

PA RA SITO LO G IC A L A N D  SERO LO G IC A L M ETH O D S

Fo rm o lg e li f ic a tio n  te s t, e m p lo y e d  to  te s t th e  d is p ro -  

te in o e m ia  in  p a tie n t a n d  c a n in e  se ra , w e re  p e rf o rm e d  

a s  d e s c r ib e d  b y  G u tm a n  e t  a l . ,  1 9 3 7 . L e ish m a n in  sk in  

te stin g  an d  d e te c tio n  o f  an ti- L e i s h m a n ia  a n tib o d ie s  w a s  

c a rr ie d  o u t a c c o rd in g  to  th e  f o l lo w in g  p ro c e d u re :

L e ish m a n in  s k in  te s tin g

T h e  a n tig e n  w a s  p re p a re d  f ro m  a p o o l  o f  L e i s h m a n i a  

s p p ., g ro w n  d u rin g  e ig h t d a y s  in  a g a r  b lo o d  m e d iu m , 

w a s h e d  in  P B S 0 .0 2  M , p H  = 7 .4  a n d  re s u s p e n d e d  in  

p h y s io l o g i c a l  s a l in e  c o n ta i n i n g  0 .5  %  p h e n o l  a t 

c o n c e n tr a ti o n  o f  1 .5  x  1 0 6 p ro m a s tig o te s / m l. T h is  

a n tig e n  w a s  s to re d  at 4  ° C  u n til u s e . B o th , a n tig e n  an d  

c o n tro l  m a te ria l ( p h y s io lo g ic a l  s a l in e  c o n ta in in g  0 .5 %  

o f  p h e n o l ) , w e re  a d m in is tra te d  in  a d o s e  o f  0 .1  m l. 

in tra d e rm a lly  o n  th e  v o la r  s u r f a c e  o f  b o th  f o re a rm s  

a n d  re a d in g  w a s  d o n e  a f te r  4 8 - 7 2  h o u rs , u s in g  th e  

b a i l - p o in t p e n  m e th o d . T h e  te s t w a s  c o n s id e re d  as  

p o s itiv e  w h e n  a n  in d u ra tio n  ≥ 5 m m  w a s  o b s e rv e d  

( S o k a l , 1 9 7 5 ;  A li &  A s h f o rd  1 9 9 3 a ;  Sh id d o  e t  a l . ,  

1 9 9 5 ;  W .H .O ,  1 9 9 6 ) .

Im m u n o f lu o re s c e n t a n tib o d ie s  te st 

T h e  a n tig e n  w a s  p re p a re d  u s in g  w h o le  p ro m a s tig o te s  

o f  a n  is o la te  o f  L e i s h m a n i a  sp . f ro m  a  p a tie n t w ith  

A m e ric a n  v is c e ral le is h m a n ia s is  p ro c e e d in g  f ro m  th e  

lo c a lity  o f  C h u a o , A rag u a Sate  ( 2 5  k m  fro m  G u ay ab ita ) , 

a c c o rd in g  to  th e  te c h n iq u e  d e s c r ib e d  b y  P a p p a s  e t  al .  

( 1983) . A  re a c tio n  w a s  c o n s id e re d  p o s itiv e  w h e n  m o re  

th a n  5 0 %  o f  th e  o rg a n is m s  s h o w e d  c o m p le te  p e r ­

ip h e ra l f lu o r e s c e n c e  ( t i te r s ≥ 1 :3 2 ) .

C o u n te r  im m u n o e le c tro p h o re s is  

T h e  a n tig e n  w a s  p re p a re d  f ro m  th e  s a m e  p a ra s ite  

m e n tio n e d  a b o v e  a n d  th e  s o lu b le  a n tig e n  w a s  p re ­

p a re d  a c c o rd in g  to  B ra y  e t  a l .  ( 1 9 7 3 ) -  T h e  m e th o d  o f  

B u ss a rd  ( 1 9 5 9 ) ,  m o d if ie d  b y  D e lg a d o  e t  al. ,  ( 1 9 7 8 )  w as 

e m p lo y e d .

W e s te rn  B lo t

T h is  te c h n iq u e  w a s  e m p lo y e d  f o r  th e  f o l lo w - u p  o f  th e  

c a s e  a n d  to  h is  fa m ily  m e m b e rs  s in c e  th e y  w e re  c o n s i ­

d e re d  as  th e  g ro u p  o f  g re a te s t risk  o f  in f e c tio n  in  th e  

are a . T h e  L e i s h m a n i a  a n tig e n  w a s  s e p a ra te d  b y  e le c -  

tro p h o re s is  o n  12 %  SD S P A G E ( s o d iu m  d u o d e c y l su l-  

fa te / p o ly ac rilam id e  g e l e le c tro p h o re s is )  u n d e r re d u c in g  

c o n d itio n s . T h e  g e ls  w e re  e le c tro b lo tte d  ( T o w b in  e t  al. ,  

1 9 7 9 )  o n to  n itro c e llu lo s e  s h e e ts  a n d  b lo c k e d  in  2 %  

sk im m e d  m ilk  s o lu tio n  at ro o m  te m p e ratu re  w ith  th e  

re s p e c tiv e  s e ra  in  a 1 :1 0 0  d ilu tio n  in  P B S c o n ta in in g

0 .0 5 %  T w e e n  2 0 . A f te r th re e  w a s h e s , th e  strip s  w e re  

in c u b a te d  f o r  o n e  h o u r  w ith  p e ro x id a s e  c o n ju g a te d  

an ti-h u m an  Ig G  at an  o p tim a l d ilu tio n  o f  1 :1 0 0 0  in  P BS, 

w a s h e d  a g a in  th re e  tim e s  a n d  d e v e lo p e d  o n  K o d a k  

f ilm  u s in g  p e r o x id a s e  c h e m o lu m in e s c e n t s u b s tra te  

( A m e rs h a m  EC L  d e te c tio n  s y s te m ) .

D a t a  a n a l y s is

D a ta  a n a ly s is  w a s  p e r f o rm e d  u s in g  Ep i in f o - 6 .0 4 b .

RESULTS

H u m a n  l e ish m a n ia s is  c a s e  f o l l o w - u p

T h e  f o r m o lg e li f ic a tio n  te s t w a s  s u g g e s tiv e  o f  A V L, 

b e in g  p o s itiv e  a f te r  3 0  m in u te s . T h e  C IEP  te s t s h o w e d  

th r e e  c le a r  p re c ip ita tio n  b a n d s  o f  a n tig e n - a n tib o d y  

c o m p le x  . T h e  IFA T  te st w a s  h ig h ly  p o s itiv e  w ith  a title

>  o f  1 :2 5 6 . E le v a te d  in m u n e  re s p o n s e  a g a in st th e  p a ra ­

s ite  w a s  a ls o  d e m o n s tra te d  b y  th e  W e s te rn  b lo t a n a ­

ly sis . A  b a n d in g  p a tte rn  w h ic h  c o m p ris e d  p ro te in s  o f  

m o le c u la r  w e ig h t b e tw e e n  3 6  a n d  6 8  k D a , w h ic h  

a g re e d  w ith  a  p o s itiv e  c o n tro l  p a tte rn  a n d  w e re  n o t 

p re s e n t in  a  n e g a tiv e  c o n tro l, is  s h o w n  in  Fig u re  2 

( l in e  1) .

A fte r th e  d ia g n o s is  (0 9 / 0 4 / 1 9 9 2 ) , th e  p a tie n t re c e iv e d  

a  f irst s e rie s  o f  d a ily  in je c tio n s  o f  N -m e th y l g lu c a m in e

P a ra s ite , 1 9 9 8 , 5 , 3 1 7 - 3 2 3
M émoire 3 1 9
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Fig . 3 . -  A g e  an d  s e x  d is trib u tio n  o f  th e  in h ab itan ts  o f  th e  v illa g e  

G u ay ab ita , A rag u a State , V e n e z u e la .

Fig . 2. — Fo llo w -u p  o f  th e  LV  c a s e  d e te c te d  in  199 2  in  G u ay ab ita  

b y  W e ste rn  b lo t: b e fo re  tre atm e n t ( 1 ) ;  A u g u st 1992 ( 2 ) ;  Ju n e  1994  ( 3 ) ;  

Ju n e  1 9 9 7  ( 4 ) ;  C-  n e g a tiv e  c o n tro l ; C + p o s itiv e  c o n tro l.

a n tim o n ia te  ( G lu c a n tim e R; Sp e c ia , P aris, Fra n c e )  f o r  

15  d ay s, a t a d o s a g e  o f  3 0  m g  o f  an tim o n y / k g  o f  b o d y  

w e ig h t, to  re a c h  21 g r. Fo llo w in g  a 2 0 - d a y  re s t p e rio d , 

a s e c o n d  ro u n d  o f  a n tim o n y  at th e  s a m e  d o s e  f o r  

20  d ay s w a s  a p p p lie d . A lth o u g h  th e  c l in ic a l e v o lu tio n  

w a s  sa tis fa c to ry , s p le n o m e g a ly  p e rs is te d , th e re f o re  te n  

d ay s late r, a th ird  s im ilar se rie s  o f  G lu c a n tim e  w as  g iv e n  

d u rin g  te n  d ay s  to  re a c h  a to ta l o f  6 6  g r o f  a n tim o n y . 

T h e  IFA T , C IEP  a n d  th e  W e s te rn  b lo t w e re  re p e a te d  

e v e ry  f o u r m o n th s  in  1 9 9 2  (A u g u st an d  D e c e m b e r )  an d  

e v e ry  s ix  m o n th s  u n til Ju n e  1 9 9 4 . L ast an a ly s is  w e re  

m ad e  in  Ju n e  1997 . A t th is tim e  th e  IFA T  an d  C IEP w e re  

n e g a tiv e , w h ile  th e  W B  still re m a in e d  re a c tiv e , b u t th e  

M r 6 6 k D a  a n tig e n  w a s  n o t re c o g n iz e d .

D e m o g r a p h ic  d a t a

T h e  c e n s u s  s tu d y  r e c o r d e d  a  to ta l  p o p u la tio n  o f  

4 9 3  in h a b ita n ts , 2 4 6  m a le s  a n d  2 4 7  f e m a le s , liv in g  in

occupation

F= farmers; W= workers; E= employers ;S= students; H= 
housewives; T = traders

Fig . 4 . -  O c c u p a tio n  an d  s e x  d is trib u tio n  o f  th e  in h ab itan ts  o f  th e  

v illag e  G u ay ab ita , A rag u a State , V e n e z u e la .

6 5  h o u s e h o ld s . Fa m ily  s iz e  v a r ie d  b e tw e e n  o n e  a n d  

23 , w ith  s e v e n  b e in g  th e  m e d ia n  n u m b e r  o f  h o u s e h o ld  

m e m b e rs . F ig u re  3  s h o w s  th e  a g e  s tru c tu re  o f  th e  

p o p u la tio n  at risk  b y  a g e  a n d  s e x : 2 4 .5  %  o f  th e  in h a ­

b ita n ts  w e re  u n d e r  te n  y e a rs  o f  a g e  a n d  4 6 .9  %  w e re  

u n d e r  2 0  y e a rs . F ig u re  4  s h o w s  th e  d is tr ib u tio n  b y  

o c c u p a tio n  a n d  s e x  in  a s a m p le  o f  1 3 5  in d iv id u a ls  o f  

2 6  f a m ilie s  ( 2 6  % ) .

R e a c tiv ity  o f  th e  le is h m a n in  s k in  te st

A  to ta l o f  3 1 5  ( 6 3 .9 % )  in d iv id u als  c o n s e n te d  to  b e  sk in -  

te s te d  ( 4 2 .2 %  m a le s  a n d  5 7 .8 %  f e m a le s ) . T h e  g lo b a l 

p r e v a le n c e  w a s  1 1 .4 % .  T w e n ty  o n e  o f  th e  m a le s  

( 1 5 .8 % )  a n d  15  o f  th e  f e m a le s  ( 8 .2 % )  w e re  p o s itiv e , 

w ith  a n  in d u ra tio n  o f  5 m m  a f te r  4 8 - 7 2  h s . T h e  d if f e ­

r e n c e  b e tw e e n  s e x e s  w a s  s ig n if ic an t ( O d d s  ratio  =  2 .0 9 ;

3 2 0 M émoire
P a ra s i te ,  1 9 9 8 , 5 ,  3 1 7 - 3 2 3



Re - e m e r g e n c e  o f  A V L in  Ve n e z u e l a

9 5 %  C L =  0 .9 7  <  O R  <  4 .5 0 ;  X 2 =  4 .3 2 ;  d f  =  1; P  =

0 .0 3 7 5 7 ) .  T h irty - th re e  o th e r  in d iv id u a ls  s h o w e d  in d u ­

ra tio n s  ra n g in g  f ro m  1 m m  to  4  m m . Sk in  te s t p o s iti-  

v ity  in c re a s e d  w ith  a g e , b e in g  s ig n if ic a n tly  d if f e re n t 

a m o n g  th e  v a rio u s  a g e  g ro u p s  ( Fig . 5 )  (X 2 =  2 3 .2 8  d f  

= 6  ; P = 0 .0 0 0 7 ) .  H o w e v e r , w h e n  th e  le is h m a n in  p o s i ­

tiv e  v illa g e rs  w e re  e x a m in e d  b y  a g e  a n d  s e x , n o  s ig n i ­

f ic a n t d if f e re n c e  w a s  f o u n d  a m o n g  f e m a le s  b y  a g e  ( X 2 

=  9 .1 9  d f  =  6 ;  P =  0 .1 6 )  w h ile  s k in  te s t p o s itiv ity  su g ­

g e s ts  g re a te s t in f e c tio n  a m o n g  m a le s  o v e r  2 0  y e a rs  o f  

a g e , ( X 2 =  2 0 .0 3  d f  =  6 ;  P  =  0 .0 0 2 ) .  A m o n g  8 3  sk in  

te s te d  s u b je c ts  f o r  w h o m  o c c u p a tio n  w a s  k n o w n , a 

s ig n if ic a n t h ig h  p ro p o rtio n  o f  w o rk e rs  w a s  le is h m a n in  

p o s itiv e  (Fig . 6 )  ( O d d s  ra tio  =  7 .1 3 ;  1 .8 9  <  O R  <  2 7 .8 1  ; 

X 2 = 12 .3  d f  =  5 ;  P =  0 .0 0 0 4 5 3 8 ) .  H o w e v e r, a s  f o r  a g e , 

th e  s ig n if i c a n c e  w a s  o b s e r v e d  a m o n g  m a le s  ( X 2 =

Fig . 5. -  A g e  an d  s e x  d is trib u tio n  o f  le ish m an in  p o s itiv e  in h ab itan ts 

o f  th e  v illag e  G u ay ab ita , A rag u a State , V e n e z u e la .

Occupation

F = farmers; W = workers; E = employers
S = students; H = housewives

Fig . 6. -  O c c u p atio n  an d  s e x  d istrib u tio n  o f  le ish m an in  p o sitiv e  in h a ­

b itan ts  o f  th e  v illag e  G u ay ab ita , A rag u a State , V e n e z u e la .

1 1 .3 4  d f  =  5 ;  P  =  0 .0 0 0 4 5 )  b u t n o t a m o n g  f e m a le s  ( X 2 

=  1 1 .3 4  d f  = 5 ;  P = 0 .0 0 0 4 5 ) .  N o  c o rre la tio n  w a s  f o u n d  

b e tw e e n  th e  tim e  o f  r e s id e n c e  in  th e  v illa g e  an d  th e  

p o s itiv ity  to  le is h m a n in  s k in - te s t a m o n g  2 4  o f  th e  3 6  

p o s itiv e  in d iv id u a ls  w ith  a n a m n e s is  h is to ry .

SER O PR EV A LEN C E T O  SPEC IFIC  A N T IBO D IES

A  to ta l o f  3 2 0  in d iv id u a ls , w h ic h  in c lu d e d  all le is h ­

m a n in  p o s itiv e , a g re e d  to  g iv e  b lo o d  f o r  s e ro lo g ic a l 

e x a m in a tio n . A ll w e re  te s te d  f o r  C IEP  ( 7 0 .6 %  o f  th e  

p o p u la tio n )  a n d  1 91  ( 3 8 .8 % )  w e re  a ls o  te s te d  f o r  

IFA T . T e n  in d iv id u a ls  ( 2 .8 % )  w e re  re a c tiv e  f o r  C IEP 

a n d  tw o  ( 1 .0 5 % )  h a d  a n  IFA T  tite r 1 :1 2 8 . O n e  o f  th e s e  

w a s  th e  c a s e  a n d  th e  o th e r  w a s  a n  8 4  y e a r  o ld  m an . 

A d d itio n a lly , s ix  in d iv id u a ls  ( 3 .1 % )  re a c te d  w ith  tite rs 

o f  1 :3 2  ( o u r  th re s h o ld  v a lu e )  a n d  s e v e n  ( 3 .7 % )  w ith  

tite rs  o f  1 :16 .

N o  s ig n if ic a n t d if f e re n c e s  w e re  f o u n d  a m o n g  s e ro -  

re a c to rs  o f  d if f e re n t a g e - c la s s e s  o r o c c u p a tio n s . C o n c o r ­

d a n c e  w a s  n o t f o u n d  w h e n  c o m p a rin g  re a c tiv ity  b e t ­

w e e n  th e  th re e  te s ts  u se d . O n ly  tw o  in d iv id u a ls  w ith  

a n ti-L e is h m a n ia  a n tib o d ie s , a s  d e te c te d  b y  C IEP  an d  

o n e  w ith  a n ti-L e ism a n ia  a n tib o d ie s  d e te c te d  b y  IFA T , 

w e re  a ls o  le is h m a n in  p o s itiv e .

C a n in e  l e is h m a n ia s is

A  to ta l o f  71  d o g s  w e re  e x a m in e d . A m astig o te s  w e re  

f o u n d  in  th e  b o n e  m a rro w  s m e a r  o f  o n ly  o n e  d o g . Six  

( 8 .5 % )  w e re  s e ro - p o s itiv e  to  FG  a n d  11 ( 1 5 .5 % )  w e re  

s e ro - re a c tiv e  w ith  C IEP. T h e s e  in c lu d e d  th o s e  th at h ad  

se ra  p o s itiv e  to  FG . Fo u r o f  th e s e  ( 5 .6 %  o f  th e  to ta l)  

w e re  a lso  IFA T  p o s itiv e  ( tite r  =  1: 6 4 )  a n d  W e s te rn  B lo t 

p o s itiv e . N o  a s s o c ia tio n  w a s  f o u n d  b e tw e e n  s e ro re a c -  

tiv e  h u m a n s  a n d  s e ro re a c tiv e  o r  p a ra s ito lo g ic a lly  p o s i ­

tiv e  d o g s  in  th e  s a m e  h o u s e , n e ith e r a m o n g  h u m an  an d  

c a n in e  p o p u la tio n  c lu s te re d  p e r  e a c h  f iv e  h o u s e s  to  

g a u g e  th e  risk  to  th e  h u m an  m e m b e rs  p o s e d  b y  th e  p re ­

s e n c e  o f  a  p o s itiv e  d o g  in  th e ir o r  n e ig h b o u rin g  h o u se s .

DISCUSSION _____ _____

T
h e  a p p e a ra n c e  o f  a n  a u to c th o n o u s  c lin ic a l c a s e  

o f  A m e ric a n  v is c e ra l le is h m a n ia s is , a p a ra s ito ­

lo g ic a lly  in f e c te d  d o g , a s  w e ll a s  m a n y  s e r o ­

p o s itiv e  p e rs o n s  a n d  d o g s  in  th e  v illa g e  o f  G u a y a b ita , 

a f te r  3 0  y e a rs  o f  e p id e m io lo g ic a l  s i le n c e , s u g g e s t th e  

r e - e m e r g e n c e  o f  th is  d is e a s e  in  th is  f o c u s . T h is  is 

c o n s is te n t w ith  w h a t h a s  b e e n  re p o rte d  in  o th e r  a re a s  

o f  V e n e z u e la  ( A g u ila r e t  a l . ,  1 9 9 8 )  a n d  B ra z il (A rias  e t  

a l . ,  1 9 9 6 ) , w h e re  A V L is  b e c o m in g  a n  u rb a n  a n d  p e r i ­

u r b a n  p r o b l e m .  T h e  h u m o r a l  im m u n e  r e s p o n s e  

d e te c te d  th ro u g h  C IEP  a n d  IFA T  ( tite rs  1 :3 2 )  as  w e ll 

a s  th e  p o s itiv e  LST , is  a ls o  su g g e s tiv e  o f  th e  f a c t th at

P a ra s ite , 1 9 9 8 , 5 ,  3 1 7 - 3 2 3
M émoire 3 2 1
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th e  p a ra s ite  is  c irc u la tin g  a m o n g  in h a b ita n ts , in  w h ic h , 

in  m o s t c a s e s , th e  in f e c tio n s  a p p e a r  to  b e  su b - c lin ic a l . 

T h e  s ig n if ic a n c e  o f  tite rs o f  1 :16 , in  a n  are a  w h e re  o th e r 

d is e a s e s  w h ic h  m ay  p ro d u c e  c r o s s - re a c tio n s  ( s u c h  as 

C h a g a s  D is e a s e  o r  M a laria )  a re  n o t p re s e n t, re m a in s  

to  b e  d e te rm in e d . T h e s e  m a y  re p re s e n t r e c e n t ( s u b -  

c l in ic a l )  in f e c tio n s .

T h e  p r e v a le n c e  o f  A V L a m o n g  th e  p o p u la tio n , a s  

m e a s u re d  b y  th e  s p e c i f ic  c e ll  m e d ia te d  re s p o n s e  (L ST )  

w a s  o f  1 1 .4 % . T h e  s ig n if i c a n c e  o f  th e  le is h m a n in  

re a c tio n  h a s  b e e n  re v ie w e d  b y  A li &  A sh f o rd  ( 1 9 9 3 a ) ,  

w h ic h  h a s  b e e n  u s e d  as  a n  e p id e m io lo g ic a l  to o l  in  

A V L s tu d ie s . T h e s e  a u th o rs  h a v e  n o te d  th a t th e  L ST  

b e c o m e s  p o s itiv e  a b o u t o n e  y e a r  a f te r  in f e c tio n  ( a n d  

c u re )  o f  A m e ric a n  V is c e ral L e is h m a n ia s is , th u s  d e te c -  

tin g  p ast, s e l f  h e a lin g , in f e c tio n s . So u th g a te  &  M a n so n -  

B a rr  ( 1 9 6 7 )  a n d  P a m p ig lio n e  e t  a l .  ( 1 9 7 5 )  illu s tra te d  

th e  p o te n tia l  o f  th e  le is h m a n in  te s t to  in d ic a te  su b -  

c l in ic a l  ( c ry p tic )  in f e c tio n s  w h ic h  in c re a s e s  w ith  a g e  

( B a d a r ô  e t  a l . ,  1 9 8 6 , C o rr e d o r  e t  a l . ,  1 9 8 9 ; A li &  

A sfo rd , 1 9 9 3 a ) .

In  G u a y a b ita  th e  L ST  in c r e a s e s  w ith  a g e ,  a n d  it 

a p p e a rs  to  b e  lin k e d  to  th e  g e n d e r. Y o u n g  m a le s  s e e m  

to  b e  m o re  e x p o s e d  to  in f e c tio n  th a n  f e m a le s . S in c e  

o c c u p a tio n  p e r  s e  d o e s  n o t s e e m  to  a c c o u n t f o r  th is  

s itu a tio n , th is  f a c t m a y  b e  e x p la in e d  w ith  g e n d e r - a s s o -  

c ia te d  b e h a v io r  le a d in g  to  d if f e re n t d e g re e s  o f  e x p o -  

s u re  to  sa n d  f lie s . M e n  re m a in  o u ts id e  m o re  th a n  

w o m e n  u n til la te  h o u rs  w h e n  s a n d  f lie s  a re  a c tiv e ly  

s e a r c h in g  f o r  b lo o d  m e a l. T h e  p r e s e n c e  o f  in f e c te d  

f e m a le s  h a s  a lre a d y  b e e n  d e te c te d  in  th is  lo c a li ty  

( F e l ic ia n g e l i  e t  a l .  1 9 9 3 ) . T h e  f a c t th a t th e  p re v a le n c e  

o f  in f e c tio n  in  d o g s  w a s  n o t re la te d  to  h u m a n  c a s e s  

in  G u a y a b ita , a s  o b s e r v e d  e ls e w h e r e  ( E v a n s  e t  al . ,  

1 9 9 2 ; R a b  e t  a l . ,  1 9 9 5 ) , is  a ls o  s u g g e s tiv e  th a t d is e a s e  

tr a n s m is s io n  is  m a in ly  re la te d  to  h u m a n  b e h a v io r  

a s s o c ia te d  w ith  v e c to r  b io n o m ie s , th a n  to  th e  p re s e n c e  

o f  in f e c te d  d o g s . P ro b a b ly  f o r  th is  re a s o n , th e  c lu s te -  

rin g  o f  le is h m a n in  p o s itiv ity  in  h o u s e h o ld  c o n ta c ts  

re la te d  b e f o r e  ( P a m p ig l io n e  e t  a l . ,  1 9 7 5  ; A sh f o rd  &  

Sm ith , 1 9 8 5 ;  B a d a rô  e t  a l . ,  1 9 8 6 ;  N an d y  e t  a l . ,  1 9 8 7 ; 

A li &  A sh f o rd , 1 9 9 3 b )  w a s  n o t c o n s is te n t in  G u a y a ­

b ita .

Se e in g  th at th e  L ST  m ay  c o n v e rt a f te r  A V L c u re  (A li &  

A sh fo rd , 1 9 9 3 b ) , th e  u s e f u ln e s s  o f  th is  te s t in  c ro s s -  

s e c tio n a l  su rv e y s  in  d if f e re n t f o c i , is  to  b e  re c o m -  

m e n d e d  to  u p d a te  a n d  u n d e rs ta n d  th e  e p id e m io lo g ic a l 

s itu a tio n  o f  th e  A m e ric a n  v is c e ral le ish m a n ia s is .

ACKNOWLEDGEMENTS

W
e  a re  g ra te fu l to  th e  re s id e n ts  o f  G u a y a ­

b ita  f o r  th e ir  c o o p e ra tio n . T h a n k s  a re  d u e  

to  M aria  M arti n e z  d e  P e n a , Iris  F e rn a n d e z  

a n d  N an c y  Bastid as , s ta f f  o f  th e  U n iv e rsity  o f  C a ra b o b o ,

to  m e d ic a l a n d  b io a n a lis t s tu d e n ts  o f  1 9 9 4  c o u r s e  f o r  

th e ir  h e lp  in  th e  f ie ld  w o rk  a n d  Silv ia  Silv a  a n d  V ir ­

g in ia  C o ra s p e , s ta f f  o f  th e  In s titu to  d e  M e d ic in a  T r o ­

p ic a l f o r  th e ir h e lp  in  th e  la b o ra to ry  w o rk . Fre d d y  A rias 

a n d  F lo re n c io  M e n d o z a  a re  a c k n o w le d g e d  f o r  th e ir  

te c h n ic a l  a s s is ta n c e . W e  a ls o  th a n k  Jo r g e  A rias  f o r  th e  

c r itic a l re v is io n  o f  th e  m a n u sc rip t. T h is  w o rk  w a s  s u p -  

p o rte d  b y  g ra n ts  f ro m  C O N IC IT  ( R P - IV - 1 3 0 0 3 4 ) ,  FU N - 

D A C IT E A rag u a  ( P a s a - 1 7 )  a n d  th e  U n iv e rs ity  o f  C ara ­

b o b o  ( C O D E C IH T -9 1 - 0 4 4 ) .

REFERENCES

Ag uil ar  C.M., Fernandez  E., Fernandez R., Canno va  D.C., 

Ferr er  E., Cabr er a  Z., So uza  W.J.S. & Co ut in h o  S.G . U rb an 

v isce ral le ish m an iasis in V en ez u e la. M e m o r ias  d o  In st itu to  

O sw aldo  C ruz , 1998, 9 3 , 15-16.

Al i A. & Ash f o r d  R.W . V isce ral le ish m an iasis in Ethio p ia.

I. C ro ss-sec tio n al le ish m an in  sk in  test in an  en d e m ic  lo c a ­

lity . A n n als  o f  T ro p ic al M e d ic in e  a n d  P arasit o log y ,  1993a, 

8 7 , 157-161.

Al i A. & Ash f o r d  R.W . V isce ral le ish m an iasis in Ethio p ia.

II. A nnual leishm anin transfo rm atio n in a p o p u latio n. Is p o si­

tiv e leishm anin reac tio n  a life-lo ng  p h e n o m e n o n ?  A n n als  

o f  T ro p ic al M edic in e  a n d  P arasito log y ,  1993b , 87 , 157-161.

Amaral  A.D.F., To rreal ba  J.W ., Henr iquez C .E., Ko wal enko  W . 

& Ba r r io s P.A. Stu d ies o n  v isce ral le ish m an iasis in V e n e ­

z u e la . R e v is t a d o  In s t it u t o  d e  M e d ic in a  t r o p ic a l  d e  

S âo  P aido ,  16 6 1a, 3 , 91-98.

Amaral  A.D.F., To rreal ba  J.W ., Henr iquez  C .E., Ko wal enko  W . 

& Ba r r io s P.A . Re v isio n  so b re  e l kala-az ar en  V en ez u ela. 

F o lia C lin ic a B io lo g ic a,  1961b , 3 0 ,  14-24.

Amaral  A .D .F., To rreal ba  J.W ., Henr iquez  C .E., Ko wal enko  W . 

& Ba r r io s P.A . C o n sid erac io n es so b re  e l kala-az ar e n  el 

m u n d o  y  su  p re se n c ia co m p ro b ad a e n  V en ez u e la d esd e  

1941. R ev ista V e n e z o lan a d e  S an id ad  y  A s is t en c ia Soc ial,  

1961c , 2 6 ,  350-356.

Amaral  A .D .F., To rreal ba  J.W ., Henr iquez  C .E., Ko wal enko  W . 

& Ba r r io s P.A. P hleb o t o m u s  lo n g ip alp is  Lutz  &  N eiv a, 

1912, p ro b ab le  tran sm iso r d e  la lesih m an iasis v isce ral en  

V en ez u ela. G ac e t a M édic a d e  C arac as ,  1961d , 70, 389-408.

Ar ias J.R ., Mo n t eir o  P.S., Zic ker  F. T h e  re -e m e rg e n c e  o f  v is ­

c e ral le ish m an iasis in Braz il. E m erg in g  In fe c t io n s  D iseases,

1996, 2, 145-146.

Ash f o r d  R.W . &  Smit h D .H . Leishm aniasis in Sud an, Ethio p ia 

and  Kenya. In : H um an Parasitic D iseases. V o l. 1, C hang  K.P. 

&  Bray  R.S. (e d s)  A m sterd am , Elsev ier, 1985, 377-391.

Badar o  B., Jo nes T.C ., Lo r en ç o  R., Cer f  B.J., Sampaio  D ., Car - 

val ho  E.M ., Ro c ha  R., Teixeir a  R. &  Jo h n so n  W .D . A  p ro s ­

p ec tiv e  stud y  o f  v isce ral le ish m an iasis in an en d e m ic  area 

o f  Brasil. T he Jo u rn a l  o f  in fec t io u s  diseases,  1986, 154, 639- 

649.

Bray R.S., Ash f o r d  R.W ., Muher f el d A.M. & Sen Gupt a  P.C. 

Stud ies o n  th e  inm u n o lo g y  an d  sero lo g y  o f  th e  le ish m a­

n iasis. T ran sac t io n s  o f  t he  R o y al Soc ie ty  o f  T ro p ic al M edi­

c in e  a n d  H y g ien e, 1973, 67 , 125- 129.

3 2 2 M émoire
P a ra s i te ,  1 9 9 8 , 5 ,  3 1 7 - 3 2 3



Re -e m e r g e n c e  o f  AVL in  Ve n e z u e l a

Bussar d  A . D escrip tio n  d ’u n e  te ch n iq u e co m b in an t sim u lta­

n ém en t l’é lec tro sy n érè se . B io c h e m ic a  e t  B io p h is ic a A cta,

1959, 3 4 ,  258-260.

Co r r edo r  A ., Gal l ego  J.F., Tesh  R., Mo ral es A ., Fer r o  d e C ar- 

r a s q u il la  C ., Y o u n g  D ., K re u tz e r  R .D ., Bish el l  J. ,  

Pal au M .T., Cac er es E. &  Pel aez  D . Ep id em io lo g y  o f  v is­

c e ral le ishm an iasis in C o lo m b ia. A m e r ic an  Jo u r n a l  o f  T ro ­

p i c a l  M e d ic in e  a n d  H y g ien e, 1989, 40, 480-486.

Del g ado  O ., Or ihuel a  R., Garc ia  L., Sc o rza  J.V ., Simo no vic  E., 

Sil va  S. &  Ma t t ei R. Esp ec ific id ad  y  sen sib ilid ad  d e  las téc - 

n icas d e in m u no electro fo resis e  in m u n o -flu o rescenc ia ind i- 

recta en  el d iag n ô stico  d e la le ish m an iasis v isce ral. Bolettn  

V e n e z o lan o  d e  In fe c to lo g ia,  1978, 3 , 13-16.

Evans T .G ., Teixier a  J.M ., McAul l if e I.T ., Vasc o nc el o s J.A .B., 

Vasc o nc el o s A .W ., So usa , A .Q ., Lima J. W .O . & Pea r so n  R.G. 

Ep id em io lo g y  o f  v isce ral le ish m an iasis in n o rth east Braz il. 

Jo u r n a l  o f  ln fe c t io u s  D iseases, 1992, 166 , 1124-1132.

Ewel , J. J. & Madr iz  A. Z o n as  d e  v id a d e  V en ez u ela. M e m o ria 

e x p lic a t iv a  s o b r e  e l  m a p a  e c o lô g ic o .  Ed ito rial Su c re , 

C aracas. 1968, 264.

Fel ic iangel i M .D ., Go mez  B., Del g ado  O ., Garc ia  L. &  Bel l o  C. 

L eish m an iasis v isc e ral e n  e l caserí o  La G an ad eria d e 

G u ay ab ita, estad o  A rag ua, V en ez u ela. In fec c i ό n natural d e 

L u t z o m y ia e v an s i (D ip tera: Psy c h o d id ae)  a L e is h m an ia  

sp p . A c ta C ien t íf i c a  V en ez o n ala,  1993, 4 4  (Su ppl. 1) , 262.

Gutman  B., Al exander  E., & Wise R. Po sitiv e fo rm o l-g e l re ac ­

tio n  asso c iate d  w ith h y p erg lo b u lin em ia in ly m p h o g ranu - 

lo m a in g u in ale , m u ltip le m y elo m a and  h ep atic  c irrh o sis. 

P ro c eed in g s  o f  t h e  Soc ie ty  o f  E x p er im en t al B io lo g y  a n d  

M edic in e, 1937, 3 5 , 124-128.

Mar t inez  Nio c h et  A . & Po ns A .R. Prim er caso  d e kala-az ar 

en  V en ez u e la. G ac e t a M é d ic a d e  C arac as ,  1941, 48 , 329-  

332.

Nandy A ., Neo g y  A .A . &  Ch o w dh ur y  A .B. Leish m anin test 

su rv ey  in an  en d e m ic  v illag e  o f  In d ian  Kala-az ar n ear C al­

cutta. A n n als  o f  T ro p ic al M e dic in e  a n d  P arasito log y , 1987, 

81 , 693-699.

Pampiguo ne S., Manso n-Bahr  P.E.C ., La Pl aça M ., Bo r gat t i M. 

&  Mudumec i S. Stud ies o n  M ed iterranean leishm aniasis. 3. Th e 

leishm anin skin test in kala-azar. T ran sac tion s o f  the R oy al 

Society  o f  T rop ical M edic in e & H y gien e, 1975, 69, 60-68.

Pappas M .G ., Mc  Gr eevy P .B., Ha jko wski R., Hendr ic ks L.D ., 

Ost er  C.N . & Ho c kmeyer  W .T. Ev alu atio n  o f  p ro m astig o te  

an d  am astig o te  an tig en s in th e  ind irec t f lu o resce n t anti- 

b o d y  test fo r A m erican cu tan eo u s leishm an iasis. A m er ic an  

Jo u r n a l  o f  T ro p ic al M e d ic in e  a n d  H y g ien e, 1983, 3 2 , 1260-  

1267.

Pif ano  F. Estad o  actu al d el kala-az ar ern  V en ez u ela. A rchiv os  

V en ez o lan o s  d e  P at o lo g ía  T ro p ic al y  P aras it o lo g ía  M édic a,  

1954, 2, 213-219.

Pif ano  F. & Ro mer o  M .J. In v e stig ac io n es ep id em io l ό g icas 

so b re  la le ishm aniasis v isce ral en  la Isla d e M argarita, Ed o . 

N u ev a Esp arta, V en ez u e la. G ac e t a M é d ic a d e  C arac as ,  

1964a, 72, 425-430.

Pifan o  F. & Ro m ero  M .J. C o m p ro b ac iô n  d e u n  n u ev o  fo c o  

d e le ishm an iasis v isce ral e n  V en ez u e la, V alle d e C um a- 

n aco a, Ed o . Su cre . G ac e t a M é d ic a d e  C arac as ,  1964b , 72, 

473-479.

P a ra s i te ,  1 9 9 8 , 5 ,  3 1 7 - 3 2 3

Pif ano  F. A lg u n o s as p ec t o s  e n  la  e c o lo g ía  y  e p id e m io lo g ía  d e  

las  e n fe r m e d ad e s  e n d é m ic as  c o n  f o c o s  n at u r ale s  e n  e l 

á r e a t rop ic al, e s p e c ialm e n t e  e n  V en ez u ela. M inisterio  d e 

San id ad  y  A sistenc ia So c ial (e d )  C aracas, 1969-

Ra b M .A ., Frame J.A ., &  Evans D .A . T h e  ro le  o f  th e  d o g s in 

th e  ep id em io lo g y  o f  h u m an v isce ral le ishm an iasis in no r- 

th en  Pakistan. T ran sac t io n s  o f  t he  R o y al Soc iety  o f  T rop ical 

M e dic in e  & H y g ien e, 1995, 8 9 , 612-615.

Sh id d o  S.A., Aden  Mo ha medd  A., Akuf f o  H.O., Herzi A.A., 

Haji Mo hamed H., Hul dt  G., Nil sso n  L.A., Ouc ht er l o ny O.

& Tho r st ensso n  R. V isce ral le ish m an iasis in So m alia: p re- 

v alen ce  o f  m arkers o f  in fec tio n  and  d isease  m anifestatio ns 

in a v illag e  in an  en d e m ic  area. T ran sac t io n s  o f  the  R o y al 

Soc ie ty  o f  T ro p ic al M e d ic in e  & H y g ien e, 1995, 8 9 ,  361-368.

So ka l  J.E. M easu rem en t o f  d e lay e d  sk in -test re sp o n ses. N ew  

E n g lan d  Jo u r n a l  o f  M edic in e , 1975, 2 9 3 , 501-502.

So ut h g a t e B.A . &  Manso n-Barr  P.E.C . Stud ies o n  th e  e p i ­

d em io lo g y  o f  East A frican leishm aniasis. 4. Th e sig nificance 

o f  th e  p o sitiv e  le ish m an in  test. Jo u r n a l  o f  T ro p ic al M edi­

c in e  a n d  H y g ien e, 1967, 70, 29-33.

To rreal ba  J.W ., Amaral  A .D .F., Henr iquez  C .E., Ko wal enko  W .

& Ba r r io s P.A . O b se rv ac io n es in ic iales so b re  e l p erro  

( C an is  fam iliar is )  c o m o  reserv o rio  d e  kala-az ar e n  V en e ­

zu ela. R ev ista d e  S an id ad  y  A sisten c ia Social,  1961, 26, 342- 

349.

To r r ea l ba  J.W . & To r r eal ba  J.F. In fec c i ό n  exp erim en tal d e 

C erdoc y o n  thou s  (z o rro  co m ú n) co n  le is h m an ia  don ov an i. 

G ac e t a M é d ic a d e  C arac as ,  1964, 72, 17-18.

To r r ea l ba  J.W . O bserv ac io n es  s o b r e  d iag n ό st ico , t e rap é u t ic a 

y  ev o lu c i ό n  d e  la le is h m an ias is  h u m a n a y  c an in a.  Thesis, 

V alen c ia, 1970, 367 p p .

To w bin  H ., Staehel in  T. &  Go r do n  J. Ele c tro p h o retic  transfer 

o f  p ro te in s fro m  p o ly acry lam id e  g e ls to  n itro c e llu lo se  

sh ee ts: p ro ce d ure an d  so m e ap p licatio ns. P r o c eed in g s  o f  

t he  N at io n al A c ad e m y  o f  S c ien c e , USA, 1979, 76, 4350.

Wo r l d  Heal th Org aniza t io n . M an u al o f  v isce r al le is h m a ­

n iasis. 1996. W H O / LEISH / 96.40.

R eçu  le  19 d éc em b re  1997 

A c cep té  le  26 ju in 1998

323Mémoire


