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Summary : 

Inte stina l pa ra sitism and  its e pide mio lo g ic a l c harac te ristic s we re  

studie d  in an iso la te d  Ame rindian po pulatio n fro m Uppe r 

Oyapo c k (Frenc h Guiana) that has re taine d  its traditio na l so c ia l 

and  c ultural spe c ific itie s. This po pulatio n c o nsiste d  o f 138 

Wa ya mp i Ind ia ns, 6 8 adults and  7 0 c hildre n (be lo w the  age  o f 

15 ye a rs), with a  se x ra tio  (M/ F) o f 0 .8 6 , spre ad  over the  four 

villa g e s o f the  c ommunity o f Tro is Sa uts, c o rre spo nding  to  more  

than two  thirds o f the  po pulatio n rec orded  a s inhab iting  the  sec tor 

in the  last c e nsus (375 inhab itants). Fec al e xaminatio n c ombined  

the  dire c t e xaminatio n o f fre sh fec es with the  quantitative  

te c hniques o f Kato -Katz method, Baermann and  MIF sta ining . 

O ve ra ll, 92 % o f the  sub je c ts we re  found  to  have  inte stina l 

pa ra site s, 85 % if o nly dire c t e xaminatio n o f fre sh sto o ls wa s 

taken into  ac c ount. Fourteen spe c ie s o f human parasite  we re  

ide ntifie d : seven pro to zo a  and  seven he lminths. W e  o bse rve d  in 

partic ular 1) a  high frequenc y o f ho o kwo rm infec tio n due  to  

Ne c a to r a me ric a nus. Ove r 5 0 % o f subje c ts we re  affec ted, with a  

range  o f 25 % to  75 % ac c o rding  to  the  villa g e , but with o nly 

moderate  parasite  lo a ds; 2| a  high leve l o f pa ra sitism by 

E. histo lytic a /E. disp a r (17 % ) , Sto ng ylo ide s ste rc o ra lis (16 %) 

and  Hyme no le p is na na  (18%) ; 3) a  lo we r le ve l o f pa ra sitism by 

Asc a ris lumb ric o ide s and  very lo w le ve ls (almost absent) o f 

Tric hiuris tric hiura  ; 4) the  absenc e  o f Sc histo so ma  and  fluke  e g g s. 

With the  e xc e ptio n o f H. na na , whic h wa s more  frequent in 

c hildre n than in adults, there  wa s no  sig nific a nt diffe re nc e  in the  

leve l o f pa ra sitism ac c o rding  to  se x and  ag e . 

Altho ugh the  Wa ya mp i o f Frenc h Guia na  are  Frenc h c itize ns and  

c o nsequently have  quite  high inc omes and  re ady ac c e ss to  c linic s 

and  me dic ine s, inte stina l parasite s are  far from under c o ntro l in 

this po pulatio n. A lac k o f fec al hyg ie ne  and  the  habit o f wa lking  

bare foo t are  wide spre a d  in the  unc hanging  Ama zo nia n 

enviro nment and  c ontribute  to  this phenomenon. 
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Résumé : PARASITOSES INTESTINALES CHEZ LES WAYAMPI DE GUYANE 

Le  p a ra sitisme  inte stina l a ve c  se s c a ra c té ristiq ue s é p idé mio lo g iq ue s 

e st é tudié  a u se in d'une  p o p ula tio n a mé rindie nne  iso lé e  du Ha ut 

Oya p o c k (Guya ne  Franç aise ) a ya nt g a rdé  un fo rt p a rtic ula risme  

so c io c ulture l. Ce nt tre nte  huit indie ns Wa ya mp i, 68 a dulte s e t 70 

e nfa nts (< 15 a ns), se xe  ra tio  ( H/F) 0,86, ré p a rtis sur le s q ua tre  

villa g e s de  la  c o mmune  de  Tro is Sa uts, so it p lus du tie rs de  la  

p o p ula tio n re c e nsé e  da ns le  se c te ur (375 ha b ita nts), o nt é té  

c o nc e rné s. Le  b ila n c o p ro lo g iq ue  ré a lisé  sur le  te rra in a sso c ie  un 

e xa me n dire c t à  fra is e t le s te c hniq ue s de  Ka to  q ua ntita tive , 

Ba e rma n e t MIF c o lo ra tio n. Le  p o urc e nta g e  g lo b a l de  suje ts 

p a ra sité s e st de  92 %, 85 % si l'o n ne  tie nt c o mp te  q ue  du se ul 

e xa me n dire c t. Qua to rze  e sp è c e s diffé re nte s so nt ide ntifié e s : se p t 

p ro to zo a ire s e t se p t he lminthe s. On re lè ve  p rinc ip a le me nt : 1- une  

g ra nde  fré q ue nc e  de  l'a nkylo sto mia se  à  Ne c ato r ame ric anus : 

g lo b a le me nt 50 %, va ria nt de  25 à  75 % se lo n le s villa g e s, ma is 

a ve c  de s c ha rg e s p a ra sita ire s mo dé ré e s ; 2- un ta ux re la tive me nt 

é le vé  de  p a ra sitisme  p a r E. histo lytic a / E, d ispa r (17 %), 

Stro ng ylo ide s ste rc o ra lis (16 %), Hyme no le p is nana  (18 %) ; 3- un 

ta ux p lus fa ib le  d 'Asc a ris lumbric o ide s et la  q ua si-a b se nc e  de  

Tric hiuris tric hiura  ; 4- l'a b se nc e  d'œ ufs de  sc histo so me s e t de  

do uve s. A l'e xc e p tio n d 'H.na na  p lus fré q ue nt c he z le s e nfa nts, il 

n'e xiste  p a s de  diffé re nc e  no ta b le  du ta ux de  p a ra sitisme  se lo n le  

se xe  e t l'â g e . Ainsi, ma lg ré  de s re ve nus re la tive me nt c o nsé q ue nts 

lié s a u sta tut de  c ito ye n fra nç a is, la  p ré se nc e  d'un disp e nsa ire  

la rg e me nt a c c e ssib le , une  b o nne  disp o nib ilité  de s mé dic a me nts, le  

p a ra sitisme  inte stina l e st lo in d'ê tre  ma îtrisé  c he z le s Wa ya mp i de  

Guya ne . L'a b se nc e  d'hyg iè ne  fé c a le  e t la  ma rc he  p ie ds nus 

g é né ra lisé e  da ns un e nviro nne me nt a ma zo nie n no n mo difié  

re nde nt c o mp te  de  c e  p hé no mè ne  

MOTS CLÉS : p a ra site s inte stina ux, é p idé mio lo g ie , Amé rindie ns, Guya ne  

Fra nç a ise . 

INTRODUCTION 

A
t the end o f the 1990s, d ue to imp ro v ements 

in living co nd itio ns, hy g iene and treatment, 

intestinal parasito ses are no lo nger an impo r

tant p ublic health p ro blem in the tw o French W est 

Ind ies d ép artements: Martinique (Gard ien et al., 1997; 

Magnaval, 1998) and Guad elo up e (Nico las M. et al, 

3èm e Co ngrès d e Neuro lo g ie Tro p icale, 1998; Fo rt-de-

France) . The situation ap p eared to b e similar fo r the 

urban z o nes o f French Guiana, the o nly French d épar

tement lo cated o n the A merican co ntinent itself, at least 

fo r the co astal z o ne w here 90 % o f the po pulatio n 

lives. This co nclusio n w as based o n data fro m bio lo 

gical labo rato ries, particular tho se o f the Ho spitals o f 
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Cay enne and Saint-Laurent-du-Maro ni. In co ntrast, a 

d ifferent situation w as p red icted fo r the A merind ian 

and Bush Negro co mmunities living in the reg io ns o f 

the interior. These po pulatio ns, particularly tho se living 

in the p ro tected z o ne, hav e co nserv ed their specific 

so cio cultural structures and their ancestral w ay o f life, 

largely d ue to regulated access. This co nservatism, 

w hich is d esired by cultural lead ers and accep ted by 

the French administrative authorities, may b e an indi

rect cause o f the persistence o f infectious d iseases, par

ticularly intestinal parasito ses, w hich are co ntro lled 

elsew here in French Guiana. The lack o f reliable ep i

d emio lo g ical data o n this subject fo r mo re than 20 

years (Eutro p e & Juminer, 1978) led us to p ro p o se a 

study p ro gram o n intestinal parasito ses in the ethnic 

mino rities living in the interio r o f French Guiana. The 

med ium-term o bjectiv e w as to p ro p o se measures that 

are ad ap ted to lo cal situatio ns, co mbining eff ic iency 

and the resp ect fo r lo cal custo ms and trad itions as far 

as p o ssible. This pilo t study w as carried o ut amo ng the 

W ay amp i o f Up p er O y ap o ck in O cto ber 2000 w ith this 

aim in mind . 

ENVIRONMENT, PATIENTS, MATERIALS 

AND METHO DS 

THE ENVIRONMENT AND POPULATION STUDIED 

F
rench Guiana, the o nly French-sp eaking co untry 

in So uth A merica, is the largest French ad minis

trative reg io n o r d ép artement, co vering 91,000 

km 2 , o ne sixth o f the natio nal territory (Fig. 1) . GNP 

p er cap ita is the highest o f any co untry in So uth A me

rica, US $11,000 in 1995. As fo r all French citizens, a 

minimum inco m e is guaranteed by the state, in the 

fo rm o f the RMI (revenu minimum d'insertion, w el

fare suppo rt, ~ US$ 5,000 a year) , as is o p en access 

to health care (CMU: couverture maladie universelle, 

universal health co v er) . 

French Guiana is sep arated fro m Brazil in the east by 

the river O y ap o ck, and fro m Suriname in the w est by 

the river Maro ni. It is a co untry o f p lains and lo w hills 

co v ered b y primary A maz o n fo rest w ith the excep tio n 

o f a reg io n o f co astal savanna a few kilo meters w id e 

lo cated behind the co astal mangro v e sw amp . The river 

system and airp lanes are the o nly w ays o f reaching the 

interior o f the country. The ro ad netw o rk co nnects o nly 

the urban z o nes o f the co astal area and the near 

interior. The p o p ulatio n w as o nly ~ 73,000 in 1982. In 

the last tw enty years, co nsid erable po pulatio n gro w th 

has b e e n o b serv ed in French Guiana: 115,000 to 

130,000 in 1991 and the p o p ulatio n w as c lo se to 

200,000 at the end o f the 1990s. The rural co mmuni

ties acco unt fo r 20 % o f the total po pulatio n, w ith tho se 

o f the interio r acco unting fo r abo ut 10 %. It is in these 

rural co mmunities that mo st o f the members o f the tw o 

o ldest ethnic co mmunities o f French Guiana are fo und . 

The A merind ians hav e alw ays lived in this reg io n and 

the Bush N egro es, the d irect d escend ants o f fo rmer 

A frican slaves, arrived fro m Suriname in the 18 t h Cen

tury and to o k refuge in the interio r o f the co untry o n 

the banks o f the Maro ni and its tributaries. The 4,000 

A merind ians belo ng to six d ifferent ethnic g ro up s. 

Three o f these gro up s are co astal Ind ians mo re inte

grated into mo d ern so ciety in French Guiana. The o ther 

three gro up s co rresp o nd to Ind ians fro m the interior, 

established in reg io ns w ith regulated access d esigned 

to "p ro tect" these p o p ulatio ns w ho w ish to retain their 

trad itions in a p reserv ed env iro nment: the W ay ana o f 

the up p er co urse o f the Maroni (abo ut 500 individuals), 

the W ay amp i o f the up p er co urse o f the O y ap o c k 

(abo ut 800 ind iv iduals) and the Emerillo n (abo ut 230 

ind iv iduals), w ho o c cup y a z o ne b etw een the o ther 

tw o gro up s. 

Fig. 1. - French Guiana with the localisation o f the four villages o f 

the communauty o f Trois sauts 

This study w as carried o ut in O c to ber 2000 at Tro is 

Sauts (latitude 2.5° no rth, lo ng itud e 5° w est) , a co m 

munity lo cated in the up p er reaches o f the O y ap o ck. 

The right bank o f the river, part o f the Brazilian state 

o f A map a, is inhabited in this z o ne. The 370 inhabi

tants are all W ay amp i excep t fo r five teachers and a 

nurse p o sted to this area. The inhabitants live in fo ur 

v illages in c lo se pro ximity alo ng the river. These vil

lages are Yaw ap a (30 inhabitants), Pina (40 inhabi

tants), Z id o ck (225 inhabitants) and Ro ger (75 inhabi

tants). 
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DATA COLLECTION, SAMPLE SIZE AND ETHNIC 

ASPECTS 

W e carried o ut a d escrip tive cro ss-sectio nal study o f 

the p o p ulatio n o v er fo ur days, w ith rand o m sampling 

for adults. A map o f the v illages w as mad e, the d w el

lings co unted and a list o f inhabitants p ro d uced . Adults 

and child ren w ho did no t attend scho o l w ere selected 

b y d raw ing lo ts, in tw o stag es . Th e first stag e 

c o ncerned selectio n o f the d w elling and the seco nd , 

selectio n o f the o ccup ant. Fo r child ren at scho o l, the 

first 70 vo lunteers w ho bro ught stoo l samples to scho o l 

in the mo rning w ere includ ed in the samp le fo r ana

lysis, pro v ided that their parents gave co nsent. For each 

subject, surname, first names, age, sex and the number 

o f the d w elling w ere reco rd ed . The inclusio n criteria 

w ere as fo llo w s: p ermanent resid ence in o ne o f the 

fo ur v illages, at least six mo nths o ld and , fo r tho se 

o ld er than tw o years, resident in the v illage for mo re 

than o ne year. Seventy -fo ur o f the 138 ind ividuals 

includ ed w ere female and 64 w ere male (sex ratio M/ F 

= 0.86) and the p ro p o rtio ns o f adults and o f child ren 

b elo w the ag e o f 15 years w ere identical. The samp le 

p o p ulatio n co rresp o nd ed to tw o thirds o f the inhabi

tants o f Roger, half the po pulatio n o f Yaw ap a and Pina 

and a quarter o f the po pulatio n o f Z id o ck. 

W e analyzed the register o f the clinic to determine the 

reaso ns for consultation and the frequency and type o f 

prescription o f antiparasitic agents. W e w ere able to 

relate these nominative data to the individuals studied. 

Ho w ever, the absence o f co mplementary examinatio ns 

on-site, excep t fo r malaria testing, and the absence o f a 

permanent d o cto r prevented the use o f these d iagnostic 

data in co mbinatio n w ith o ur parasito logical data. 

Fo r the d escrip tio n o f the v illages and assessment o f 

fecal hy g iene co nd itio ns and sho e w earing , the six 

m em bers o f the team reco rd ed their o bserv atio ns o n 

stand ard ized fo rms and then co mp ared them. Co nclu

sio ns w ere d raw n w ith the help o f the nurse and the 

teachers (Table I), thereby avo id ing the need to consult 

cultural lead ers and the inhabitants fo r delicate o bser

vatio ns and interpretatio ns. 

Table I. - Total population, study population and characteristics o f the four villages o f Trois Sauts. 

V illages (1) Yawapa Pina Z idock Roger 

Ethnic group Wayampi Wayampi Wayampi Wayampi 

Number o f inhabitants 30 40 225 75 

Number o f dwellings (carbet) 4 6 24 12 

Number o f coprological 

Assessments carried out 

- Total 15 24 54 45 

- Female/ Male 8/ 7 14/ 10 24/ 30 29/ 16 

- Chlidren2/ Adults 8/ 7 13/ 11 29/ 25 19/ 26 

Situation River bank River bank River bank River bank 

Access to the river (3) Banks with rocks Banks with rocks Landing stage Beach 

and beach 

Type o f dwelling Open and semi open Open (100 %) Semi-open (100 %) Semi-open (100 %) 

(50-50 %) 

Clinic No No Yes No 

Duration o f journey to village 20/ 30 minutes 10/ 15 minutes 0 3/ 5 minutes 

clinic (motorized cano e) 

School Yes No Yes No 

School attendance School attendance 

at Yaw apa at Zidock 

Electric generator Yes No Yes No 

Treated water (4) Yes No Yes (in theory) Yes (in theory) 

regular chlorination but chlorination but chlorination 

irregular irregular 

Barefoot ~ 50 % ~ adults: 50 % ~ 50 % ~ 50 % 

children -100 % 

Light sandals ~ 50 % ~ 50 % ~ 50 % ~ 50 % 

Defecation site 

- Latrines No No No No 

- River Yes ++ Yes ++ Yes ++ Yes ++ 

- Slope Yes Yes Yes Yes 

Beach /  /  Yes +- Yes +-

- Nearby forest Yes Yes Yes Yes 

( 1 ) From the furthest downstream to the furthest upstream along the Oyapock; (2) Child if aged < 15 years; (3) Zone o f landing and disem

barkation; (4) Treated water available at the fountains, but water also taken from the river. 
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This study w as autho rized by the Reg io nal Co nsulta

tive Co mmittee fo r the Pro tectio n o f Peo p le invo lved 

in Bio med ical Research. In all cases, samp les w ere 

taken and info rmatio n so ught o nly after o btaining 

info rmed co nsent fro m the subject o r his legal repre

sentative. The co m p lete results o f co p ro lo g ical exa

minatio ns fo r each individual w ere sup p lied to the 

d o cto r o f the secto r w ithin 10 days o f the end o f the 

missio n, ac co m p anied by co m m ents and suggestio ns 

fo r treatment. 

STOOL SPECIMENS AND COPROLOGICAL TECHNIQUES 

Each participant gave o nly o ne stoo l sp ecimen in a her

metically sealed plastic co ntainer that w as d elivered to 

his o r her ho m e in the ev ening and taken to the clinic 

in the mo rning . A seco nd samp le w as requested if the 

first w as insufficient. The feces w ere exam ined imme

d iately. 

The parasito lo gical techniques used invo lved the d irect 

examinatio n o f the sto o ls after d ispersio n in no rmal 

saline, the Kato -Katz quantitative technique (v o lume o f 

40 mg o f sto o ls, w ith assessment o f the entire sp read ) , 

Baermann's technique for the detectio n o f Strongy loides 

larvae, using a technique ad ap ted fo r use in the field 

and MIF (merthio late io d ine fo rmo l) staining for the 

id entificatio n o f am eb as and flagellated o rganisms. 

Ten sto o l cultures w ere set up o n filter paper, fro m 

sto o ls testing po sitive fo r ho o kw o rm infectio n, to faci

litate identificatio n o f the sp ecies resp o nsible. 

Fo r d irect examinatio n and the Kato -Katz metho d , 

micro sco p y w as carried o ut o n-site. W e ad d ed fo rmo l 

to the incubatio n med ium for Baermann's technique 

after 24 ho urs, and to sto o l culture med ium after 48 

ho urs. Fo r these examinatio ns, the centrifugation pel

lets w ere analyzed d ifferently, at the Labo rato ry o f 

Cayenne, after returning fro m the mission. MIF staining 

analysis w as also carried out at Cayenne. The feces w ere 

frequently liquid o r semi-liquid in co nsistency , making 

it impo ssible to use them for the tests o f Kato -Katz and 

Baermann. It w as also difficult to obtain sufficiently large 

samples. Thus, w e w ere no t able to carry out all the 

intend ed co pro lo g ical tests fo r all the subjects. 

ANALYSIS OF THE RESULTS 

Univariate analyses as a functio n o f sex, age, family 

co mp o sitio n and village w ere carried o ut using the Chi 

square test, Fisher's exact test, Student's t test and Mann 

and W hitney tests. Stratification w as used in multiva

riate analysis, but logistic regressio n analysis w as no t 

used . 

RESULTS 

O
verall, 92 % o f the subjects tested w ere fo und 

to hav e intestinal parasites, 85 % if o nly d irect 

examinatio n o f fresh feces w as taken into 

acco unt. Samp le size and p rev alence acco rd ing to sex, 

age, v illage o f resid ence and co p ro lo g ical technique 

are p resented in Tables II and III, d ifferentiating bet

w een data fo r d irect examinatio n o nly (n = 138) and 

the mo st ap p ro p riate technique: Kato -Katz m etho d 

(n = 112) fo r nem ato d e and cesto d e eggs, technique 

o f Baermann (n = 92) fo r Stro ngylo id es larvae and MIF 

staining (n = 102) w ith d irect examinatio n fo r flagel

lated o rganisms and am ebas. 

Tabic 11. - Prevalence (%) o f intestinal parasites: total, according to sex and age. 

N ematodes 

Total M ale Female A dult Children 

Hookworm eggs 57.1 56.6 57.6 55.9 58.5 

S. stercoralis 16.3 15.6 17 8.9 23.4 

A. lumbricoides 13.4 15.1 11.9 8.5 18.9 

T. trichiura 1.8 1.9 1.7 0 3.8 

E. vermicularis 2.7 4.8 0 1.7 3.8 

“ False parasit ism”  (eggs in transit) 

Capillaria hepatica 6.3 5.7 6.8 8.5 3.8 

Cestodes 

H. nana 17.9 18.9 15.3 8.5 2 6 . 4 

Protozoa DE + MIF DE + MIF DE + MIF DE + MIF DE + MIF 

E. histolytica/E. dispar 16.7 15.6 16.2 20.6 11.4 

G. intestinalis 14.5 10.9 16.2 11.8 15.7 

C. mesnili 27.5 28.1 27 27.9 27.1 

E. coli 58 51.6 62.1 54.4 60 

Results w ere given for appropriate concentration technique: Kato-Katz method for parasite screening at the egg stage (n = 112), Baermann 

for strongyloidiosis (n = 92). For protozoa, the only result given was obtained by direct examination checked by MIF (Merthioloate lode 

Formol coloration technique) staining (n = 103). 

Results in bold: significant difference betw een adults and children, p < 0.05. 
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Table III. - Prevalence o f hookw orm and Ascaris lumbricoides infection according to village. 

Yawapa Pina Z idock Roger Statistique 

Subjects examined 15 24 54 45 

Hookworm eggs 3 (20 %) 7 (29 %) 32 (59 %) 30 (67 %) X 2 p = 0.001 

A. lumbricoides 2 (13 %) 2 (8 %) 12 (22 %) 3 (7 %) X 2 p = 0.10 

Zidock (12/ 54) vs others villages (7/ 84) RR = 2.67 (CI 95 % 1.12-6.35) 

Results w ere given for appropriate concentration technique: Kato-Katz method for parasite screening at the egg stage (n = 112), Baermann 

for strongyloidiosis (n = 92). For protozoa, the only result given was obtained by direct examination checked by MIF (Merthioloate Iode 

Formol coloration technique) staining (n = 103). 

Results in bold: significant difference betw een adults and children, p < 0.05. 

Fo urteen d ifferent human parasite sp ecies w ere id en

tified : sev en p ro to zo a (Entamoeba histolytica, Giardia 

lamblia, Endolimax nanus, Chilomastix meslini, Ente-

romonas and Retortamonas sp .) and sev en helminths 

(Necator americanus, Ascaris lumbricoides, Strongy

loides stercoralis, Enterobius vermicularis, Trichiuris 

trichiura, Hymenolepis nana and Capillaria hepatica). 

Fo r C. hepatica eggs w ere d etected in the feces. The 

eg g s o f tw o o ther sp ec ies w ere also present, p ro bably 

Ternidens and Heterodera sp . 

The p rev alence o f ho o kw o rm infectio n w as high in 

ind iv iduals infested w ith helminths (57 % ) , w ith lo w er 

p rev alences o f stro ngylo id iasis (16 % ) and teniasis d ue 

to Hymenolepis nana ( 18 % ) . In co ntrast, w hip w o rms 

w ere very rare. In cases o f o xyuriasis, w e w ere unable 

to d raw any firm co nclusio ns in the absence o f the anal 

sco tch test. 

Eggs o f Capillaria hepatica w ere fo und in the sto o ls 

o f the inhabitants o f tw o d w ellings w ho had shared a 

g am e animal, the liver o f w hich must hav e b een para

sitized . The animal co ncerned belo ng ed to the sp ecies 

Tayassu pecari, kno w n lo cally as cochon bois ( w o o d 

p ig ) . The p resence o f this nem ato d e in the livers o f 

these ho o fed animals has since b een co nfirmed ( tw o 

infected animals o f eight exam ined ) . 

No tremato d e o r cesto d e eg g s w ere fo und o ther than 

tho se o f Hymenolepis nana. The sp ecif ic culture o f 

nem ato d e larvae fro m sto o ls w as info rmative in 10 

cases o f ho o kw o rm infectio n. In each case, the sp e

cies resp o nsible w as Necator americanus. Fo r the 64 

cases testing p o sitiv e w ith the Kato -Katz m etho d , 

med ian parasite lo ad per g o f feces w as 165 and the 

extreme values fo r parasite lo ad w ere 25 and 68,750. 

No significant d ifference in parasite lo ad w as o bserv ed 

as a functio n o f age, sex o r v illage o f resid ence. Para

site lo ads o f mo re than 2,000 and 5,000 eggs acco unted 

fo r 8 and 5 % respectively o f the carriers o f Necator 

nem ato d es and 2.7 and 4.5 % respectively o f the 112 

subjects w ho und erw ent examinatio ns by the Kato -Katz 

technique. The level o f infectio n w ith Ascaris lumbri

coides w as also mo d erate. 

The p rev alences o f Entamoeba histolytica/E. dispar 

and Giardia lamblia, currently the mo st c o m m o n 

p atho g enic p ro to zo a, w ere high, at 17 and 20 % res

pectively . Higher p rev alences w ere reco rd ed for Chi

lomastix mesnili (27 % ) , and particularly fo r Enta

moeba coli ( 58 % ) . W e d id no t l o o k f o r 

Cryptosporidium o o cy tes as no suitable technique w as 

available. 

The p rev alences o f infectio n w ith Strongyloides and 

Ascaris w ere higher in children than in adults but these 

d ifferences w ere no t stastically significant. The o nly 

significant d ifference co ncerned Hymenolepis nana, 

w hich affected child ren mo re frequently than adults. 

This mad e it p o ssible to co m p are v illages w itho ut 

having to use stratification. Tw o d ifferences w ere iden

tified (Table III): the frequency o f ho o kw o rm infectio n 

w as higher in Ro ger and Z id o ck (67 % and 59 % po si

tive vs 20 % and 29 % fo r Yaw ap a and Pina) and the 

frequency o f ascariasis w as higher at Z id o ck (22 % vs 

less than 10 % in the o ther three v illages). 

A nthelm inthic d rug s ( alb end az o le o r Z entel R and 

pyrantel p almo ate in the fo rm o f H elm into x R ) w ere 

p rescribed in the six mo nths p reced ing the study fo r 

17 patients and a treatment against p ro to zo a (metro 

nid azo le o r FlagylR and tinidazo le o r Fasigyne R) w as 

p rescribed in tw enty cases, acco rd ing to clinic regis

ters. Only ascariasis and ho o kw o rm infectio n w ere less 

frequently d etected in the treated patients (Table IV). 

A ltho ugh w e w ere unable to o btain p recise quantita

tive data, the o bserv atio ns mad e o n-site clearly indi

cate a lack o f fecal hy g iene. There w ere no latrines 

and the inhabitants o f the v illages d efecated freely in 

the river in particular, but also o n its banks and at the 

ed g e o f the fo rest, c lo se to clearings. 

DISCUSSIO N 

A
nalysis o f the d escrip tive fo rms sho w ed no 

marked d ifference in the d esign and o rganiza

tion o f the v illages o r in their p o p ulatio ns. The 

p o p ulatio n w as ho m o g eneo u s (W ay am p i Ind ians) , 

w ith similar behav io r and activities in each village. 

Ho w ev er, it sho uld b e no ticed that there w as no treat

ment o f the w ater at Pina and no beach at Yaw ap a 
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Table IV. - Prevalence according to w hether or not antiparasitic agents had been taken during the previous six months. 

Specific treatment No treatment Statistic 

Z entel R / H elmintoxR 

Number o f patients 17 120  

Parasites (% ) 

Hookworms eggs 29.4 53.3 RR: 0.55 (0.26-1.17) 

p = 0.06°/ p = 0.11* 

Ascaris lumbricoides 0 15.8  Fisher exact p = 0.07 

Strongyloides stercoralis 11.8 15.8  NS 

Hymenolepis nana 17.6 19.2 NS 

Flagyl R / FasigyneR 

Number o f patients 20  117 

Parasites (% ) 

Entamoeba histolytica 20  15.4 NS 

Giardia lamblia 15 13 .7 NS 

0 according to X 2 Mantel-Haenszel test; * according corrected X 2 Yates test 

ZentelR = A lbendazole; HelmintoxR = Pamoate de Pyrantel, FlagylR = Metronidazole 

FasigyneR = Tinidazole 

NS: not significant 

and Pina, w here the land ing o f cano es and d o mestic 

activities to o k p lace o n the ro cks. The banks o f the 

river are the site o f d o m estic activ ities (w ashing , 

w ashing up and bathing ) . The clearings - z o nes d efo 

rested fo r the gro w ing o f fo o d cro p s - are visited , par

ticularly by adults. 

No significant d if ferences in the p rev alence o f intes

tinal nemato d e infestatio ns w ere fo und betw een adults 

and child ren, w hich is unusual in a tro pical z o ne. W e 

o bserv ed that the sites o f activity and practices w ere 

similar fo r w o m en and men, excep t fo r hunting. In 

co ntrast, teniasis d ue to H. nana w as mo re frequent 

in child ren than in adults. This may be d ue to the gra

dual acquisitio n o f pro tective immunity and , abo v e all, 

to d efects in individual o ral-fecal hyg iene, mo re fre

quent in child ren, lead ing to auto infestatio n. 

The lack o f fecal hy g iene and the p ractice o f go ing 

barefo o t (abo ut 50 % ) o r w earing no n-p ro tectiv e light 

sand als (also abo ut 50 % ) results in a high frequency 

o f transcutaneo us transmissio n o f nem ato d e infesta

tio ns: ho o kw o rm infectio n in particular, and stro ngy

lo id iasis. Ho w ev er, the rate o f infestatio n w ith S. ster

coralis seemed to b e no mo re than 5.8 % (eight positive 

results in 138 d irect examinatio ns) in the absence o f 

a specific d etectio n technique. W e d etected no Schis

tosoma mansoni. The rare cases o bserv ed in French 

Guiana are imp o rted fro m Brazil o r the French W est 

Ind ies, w here there is a lo ng-stand ing history o f co nta

minatio n. Tw enty -five years ago , Biomphalaria gla-

brata w as d isco v ered at Cay enne, certain sp ec imens 

o f w hich w ere exp erimentally infected w ith a Puerto 

Rican strain o f S. mansoni ( Lég er et al., 1976) . 

Ho w ev er, the risk o f lo cal establishment o f the cycle 

o f this parasite has since b een co nsid ered to b e lo w 

(Laland e & Pico t, 1987) . 

H o o kw o rm infectio n w as less frequent in tw o o f the 

v illages. This may b e because these v illages hav e no 

beach, w ith ro cks pro v id ing the o nly access to the 

river. Ind eed , sand y so ils are kno w n to favo r the sur

vival o f ho o kw o rm larvae (Lilley et al., 1997) . The sev e

rity o f the anemia caused by parasitism d ep end s no t 

o nly o n the sp ecies invo lved , but also o n the duratio n 

and severity o f parasitism, the ag e and sex o f the sub

ject parasitized , the state o f their reserves and the iron 

co ntent o f their d iet (Ro che & Layrisse, 1966) . Up to 

5 % o f the subjects had at least 2,000 eg g s per gram 

o f sto o ls and up to 3 % had at least 5,000 eg g s p er 

gram o f sto o ls. Fo r stro ngylo id iasis, the lo ngev ity o f 

the parasite, the maintenance o f a cycle o f auto infes

tation and the resistance o f the parasite to treatment 

result in a mo re ho m o g eneo u s situation, d esp ite the 

m o d e o f transmissio n being identical to that fo r ho o k

w o rm infectio n. 

The high prevalence o f ascariasis at Z id o ck may b e due 

to the higher d ensity o f humans in this v illage and to 

w ater treatment being less effectiv e, altho ugh it is 

equally deficient at Ro ger and co mp letely absent at 

Pina. 

The high level o f parasitism b y po tentially hemato -

p hag ic am ebas is p ro bably partly reflected in the high 

frequency o f b lo o d y d iarrhea reco rd ed at the clinic. 

The cases o f hep atic amebiasis d iag no sed at Cay enne 

Ho sp ital c o nc e rne d mo stly A m erind ians fro m the 

interio r. 

In terms o f treatment, the frequency and type o f tra

d itional herbal treatments is unkno w n at Tro is Sauts 

but the usage o f these treatments is similar to that fo r 

all the Ind ian po pulatio ns o f A mazo nia. The med icines 

used in the v illages, includ ing, in particular, the p ro 

ducts used against intestinal parasites, w ere exclusively 
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tho se p rescribed and d istributed free o f charg e by the 

nurse and the health care agents o f the clinic at Z ido ck. 

Fo r the anthelminthic agents, w e o bserv ed that the 

mo st effective prescrip tio ns w ere tho se fo r the treat

ment o f Ascaris lumbricoides ; lo w levels o f efficacy 

w ere o bserv ed against stro ngylo id iasis and Hymeno

lepis nana w as fo und to b e refractive to the treatment 

used . These o bserv atio ns are co nsistent w ith classical 

results. Fo r antip ro to z o an treatments, p rescrip tio ns 

during the six mo nths p reced ing the study had no 

effect o n the o bserv ed p rev alences. Metro nid azo le and 

related pro d ucts w ere o f o nly limited co ntact actio n 

effect against am eba. Oral co ntaminatio n is p ro bably 

frequent. 

Capillaria hepatica w as d etected in the env iro nment 

in ep id emio lo g ical co nd itio ns co m p atib le w ith the 

o ccurrence o f human hep atic capillariasis. Three cases 

o bserv ed in Brazil have recently been published (Saw a-

mura et al., 1999) . 

Three recent stud ies o n the Ind ians o f Brazilian A ma

zonia (Ferrari et al, 1992; Miranda et al, 1999) and cen

tral Brazil (Santo s et al, 1995) rep o rted frequencies o f 

parasitism lo w er than tho se rep o rted here, excep t fo r 

Ascaris lumbricoides. This nemato d e, and Entamoeba 

histolytica and Giardia lamblia, all o f w hich are trans

mitted via the oral route, are also mo re frequent amo ng 

the Parakana Ind ians o f the state o f Para, w hereas 

nem ato d es transmitted cutaneo usly are less frequent 

(Miranda et al, 1998) . In the Mato Gro sso , a level o f 

parasitism similar to that o bserv ed at Tro is Sauts has 

b een rep o rted fo r the Iaualapiti Ind ians. In addition, 

the same tw o specific features w ere repo rted : very lo w 

levels (almost zero ) o f Trichiuris trichiura and frequent 

lo w parasite lo ad s (Ferreira et al, 1991) . Fo r this last 

o bserv atio n, as in o ther recent Brazilian surveys (Ev e 

et al, 1998) , the fo llo w ing w ere put fo rw ard as p o s

sible exp lanatio ns: lo w p o p ulatio n density , geo gra

phical iso lation, sanitatio n o f a mo d erate standard and 

the use o f ind igeno us o r manufactured anthelminthic 

agents. 

W hatev er the reaso ns, and d esp ite the relatively high 

inco mes and read y access to clinics and med ic ines in 

French Guiana, intestinal parasitism is far fro m being 

co ntro lled in this po pulatio n. The lack o f fecal hyg iene 

and the custo m o f go ing barefo o t co ntribute to this 

o bserv atio n, w hich is so m ew hat d isco ncerting at the 

start o f the Third Millennium, in French co mmunities 

living c lo se to the Sp ace Center at Ko uro u, at the fo re

fro nt o f high techno lo g y and the "sp ace po rt" o f 

Euro p e. Ind eed , this situation is p ro bably no t unique 

to this co mmunity because the env iro nment and living 

co nd itio ns are similar in o ther parts o f the interio r o f 

the co untry . Ho w ev er, suggestio ns o n w ays to co ntro l 

parasitism in this particular co ntext must aw ait the fin

d ings and co nclusio ns o f o ther p lanned stud ies o n 

intestinal parasito ses in the ethnic mino rities living in 

the interior o f French Guiana 
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