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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 

per  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 Leishmania 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.
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R é s u m é  :  Ré -é m e r g e n c e  d e  l a  l e ish 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 de 

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

Vénézuela (1 0 °  16 ' N , 6 7 °  2 8 '  O ; 5 0 0  ml, nous a  poussé à  

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

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

données sur le sexe, l 'âge, l 'a  profession , le temps d e résiden ce 

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

inm unologique a été faite pa r  int radermo- réact ion (IDR), 

élect rosynérèse (CIEP) et  immunofluorescence indirecte (IFI). La 

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

élevée parm i les sujets d e sexe mascul in et  el le augm ente avec 

l 'âge. Les hommes jeunes sem blent  plus exposés au risque 

d'in fect ion  que les femmes. Puisque l'occupa t ion  per se n 'est  pas 

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

interprété comm e une con séquen ce du com portement mascul in qui 

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

popu lat ion  can in e a  été éga lem ent  étud iée. Parm i 71  ch iens, 

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

CIEP, IFI et  W estern  Blot  (W B). De plus, 1 1  (15 ,5 % ) étaient  

posit i fs pou r CIEP. Ces résultats suggèren t  qu 'ap rès 3 0  années de 

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

nouveau dans ce  foyer.

MOTS CLÉS : lei shm an iose v iscéra le humaine, 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 METHODS_________________

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 ma n  l e ish ma n ia s is  c a se  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
Mémoire 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
Mémoire 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 ; 
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