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ABSTRACT

Four species of Schistosomes of medical and veterinary incidence have been identified in
Senegal 1.e. Sclustosoma haematobium | 8. mansoni . 8. bovis and S. curassoni .

Malacological survevs carried our in  the different regions of Senegal and in different
periods of the year permit to study the ecology of intermediate host snails of schistosomiasis . as
well as their distribution . thewr abundance and their epidemiological role .

The principal snatls potential intermediate hosts of these schistosomes are @ Bulinus
globosus . B. umbilicatus . B. fruncatus . 5. jorskalii . B. senegalensis and Biomphalaria pfetiferi.

Field snails survevs and laboratorv experiments permit to cstablish their role in the
transmission of schistosomiasis :

Bulimis scnegalensis . B.globosus and k. wmbilicatus transmit S huematobium
Bicmphalaria pleifferi is the intermediate host of S, mansoni | B. forskalii B, truncatus and B.
globosus transmit S. bovis | B. umbilicarus and B. globosus are infermediate hosts of S, curassoni.

Particular studics have been done on the ecology and population dyvnamics of these snails
intermediate hosts of schistosomiasis . and the results are summarized :

~Two vears study in the field on temporarv ponds and laboratory experiments on the
ccology and beheavour of Bulinus species have shown that Bulinus umbilicatus |, B. truncatus
B.globosus and B. senegdlensis have a certain ability to resist drough which lasted 6 o §
months. The ecological beheavour of these snails in the natural Sahel conditions ( ponds are drv 6
to 8§ months per vear ) is very fportant in the epidemiology of human and animal trematodosis
and requiers a new conlrolling strategy .

-In a recent foci of intestinal schistosomiasis in the Senegal river basin |, Bromphalaria
pieifferi is widespread . it colonised all the hydrographic network { river . irigation canals . drains
.and marigots ) with hight densitics .Monthly observations shown seasonal fluctuations regarding
snail abundance and infestation rate. The transmission was acting in all water bodies and during all
the vear .

Major changes i water managment and other ccological factors caused an increase of
snail habitats . So . these optimal conditions led to the development and extension of trematodosis
in Senegal . particularly in the Senegal river basin .

Kev words © Snails - Bulinus - Biomphalatia - Schistosome - Schistosomiasis -
Epidemiology - Transmiussion - Ecology - Drough - Senegal .



RESUME

Quatre especes de schistosomes d'mcidences medicales et vélerinaires sont identifides au
Sendgal | Sclistosonn Daesiaiobium 5. manseni LS bovis et S, carassioan

Des prospections malacologiques offectuées dans les différentes régions du Sénégal ot a
diltérentes périodes de Yaondée ont permix $tudier Picelngic des mollusgnes hotes intormeédinires
Jdo oes sclistosomes anst yue lewr distntbaiion | lewr abondance et lewr vole Spidémiologique.

T.os principaux mottusques hotes potenticls de ves schistosomes au Senegal sont

Budines seieyaicinty |, Bulinus fonkalin Bl ouncatus Bulinas globosies Bridinis
umbificatus | et Biomphalaria pfeffers .

Leur role épidémiologique sur la transimission Jdes (rématodoses humaines ¢f animales a {té
elabit a pam'r des etudes sur fe terrain et au laboratowre :

Ealinus sencgafensis R globoyus ot B

] transmettont 50 foenatobinn
Sromphaiaric pfeiffers mitervient dans la wansission de S, mansonr | Bulius globosus, 8, forskalis
ot B orvpganie sont hotes intermédiares de ¥ heoic o Badinus semihi

ftansmictieni . curassoni .

rwitpe ot R ;{fff}z).\;(,-“

Certaines Ctudes particulicres onl S entivpiises swr Fecologic o i dvnamiguc dos
populations de ces mollusques . 1 es résuliats sont résumés dans ce travail -

- Une ¢tude sar le terrain pendant 2 ans . au niveau de 2 mares teimporaiies . ¢l une autre
menee au laberatoire sur i'éa;c.»lugic. ef To resistance 3 I sécheresse des mollusques | oot monire que
Badios smbilicites | B frnncatius . B glvhosys of R weriegalensis ont m~' certaine aptitude pour
resisive a un assechicinent umpk! da, 6 a8 mois . Dés fa remise en cau 14 a4 48 4 de la population
malacologique avant résistc a lasséchement reprennent leur activite

Dans les conditions naturclles du Sahel ot les poinls d'can s'asscchent 6 & 8 mois par an . o
comportement écologique a une importance 1)nnmxduﬂc* dans I'épidémiologie des rématodoses
humaines ¢t antmales ¢f necessite une nouvelle stratéeic de lutte .

- Un suivi malacologique dans unorceent fover de bifharziose adestinaly & Richard-Toll
(delia du flase Séadesl ) avee wne provalunce elebale do 13 % 2 menied que Riomphiclorio

peeiiors inwoniin dany woie Zone jusgua wiiv daic - o fortement mi(mia{f ious fes points d'can du
resean hvdrographique 1rés densefFleuve Séneeal | marigots | canaus z,l‘iwifz:zlinn et drains . ¢te ) .

Les obsoivaions mensuciles montrent des Huctuations concemnant abondance ef lo taux
dindestation . T transnuission se fait au niveau de tous les points d'eau c-'r a licu toute I année . Le
taws dinfestation olt‘bd! cet de 44 %0 Cmais i varie d'un site 3 Tautee suivant les points deau ¢t d'un
nmiois a Fautre { 0 2 100 %o < 2 a 58 "0 ).

i boadleverscinents ceologigues do cos deriicios anndes ainst que b dévcdoppement de
Furigation ¢f des amenagements hvdro-agricoles ont cres des conditions tavorables & imstallation ¢t
4 a prolifraton des zmm.u%quv hotes internmddiares do trématedoses . Adnst . oon assiste pendani
cos guatre dernicres années 3 un dc\'vioppcmcm considérable ¢t a une extension de ces
trematodoses humaines of animales dons towt ke Séncaal ot en particulior au nivear du bascin du
fleuve Seéndeal .

Mois Clés - Mobasyue - Bulins - Biomphalaria - Schistosome - Schistosomon - Bilharziose
- Ppidemiologie - Transmission - Sécheresse - Séndeal



Distribution | ccology and epidemiological vole of spails in the fransmission of
liuman and animal schistesomiasis in Senegal .
bv
Oumar Talla DIAW U LNERN. . LSR.A B.P. 2057 Dakar . Sencgal

P INTRODUCTION

Sencgal is a counry m the wesi Alrican savina with a vegetation sirafification changing
from desert in the north (¢ free savana in the south parts |

Major changes in the environmient gucured during the last decades @ drought in the mid
seventies and eightics . construction of two big dams (Diama and Manantali ¥ in the Senceal rver
and smaller ones in the seuth { regions o Baolda and Ziguinchor )} and increased rainfall in the late
eightics .

The change W waler management and other coological factors cansed an increase of snail
habiiats . S0 these optimai conditions pesinit o suails @0 proliferate particularly i the Sencgal viver
basin ( 1989- 19901 .( 63

The suals of genus Bulinis and Siomphalaria are the potenidal infennediate hosts of
human and amimal schistasomes

In Senegal with the recognition of Sclisivscma curassoni (13 | tour Schistosome species
must be considered to he endemic . the other ones being Schisiosoma bovis | Schistosoma
mensoni and Schistosome hoematobiu |

Sclustosoma bovis and S, crirassoni localised m cattle are widespread i the country (331, 5,
hoematobiier endemic throughout Sencgal and & saonsons imited i <ome areas are human
schistosomes .

The cudy of snatls intermediate hosts ol these schistosomes . their distribution,  their
ceology and their role in the ransmision s fundamental for the epidemiology of schistosomiasis

In this paper we resume seme results of our malacological research in Senceal regarding the
eptdeminlogy of human and animal trematodosis particulardy schistosomiasts

O AMATERLALS AND METHODES

Malacological sunvevs carried ourm the different regions of Senceal and in dilterent seasons
and pertods ol the vear penmat o study the distribution and the epidemiological role of snails
intermediate hosts of human and animal schistosomiasis |

Snails are collected from irrigated caval and drains . ponds, manigots | fakes and rivers | cle .
Al lieshwaier habitats wiih human and animal confacis were sereened . Snails were searched using

long handled sweep nets and by examination of submerged and cmerged vegetation as well
as Hoating plants. The coliceted snails were placed i wide mouthed plastic buchets and taken back
1o the laboratory where thev were washed . identibied ¢ 2.9 ) and counted .

After identification the snails were screcned Loy corcariae after cxposure to sunlight for 39 o
43 mmutes . The cercanae are then dentitied with the hey of Frandsen (8 ) and also expernnental
infestation are done with small animal (mice hamster ote ) and sometinmes with shoep and goats.

Adier 2 or 3 monihes . snails free of destation are kept in accord to be used in vxperimental
miestation for the study of compatibility of snails with the different schistosomes.

For animal schistosomiasis surveyvs aic done in slaughter-houses i the different regions



1) RESULTS

Since 1978 a seric of many surveys in the diflcrent regions of Scnegal provided data on the
identification of the different snails intermediate hosts of schistosomes cccuring in Senegal . They
permil to study in each region the dvnamic population of snails in natural and man -made habitats
and thewr seasonal infestation .

It has been established from snail surveys that there is a definite association between the
occurency of large populations of snails hosts of the schistosomes and aquatic vegetation. However
. suails were found in some habitats without vegetation.

The principal snails incriminated in the transmision of the schistosomes in Senegal are

Bulinus senegalensts . R. forskali | B. iruncatus . B. globosus . B, umbilicatus and
Biomphalaria pfeifferi .

They were encountered in stagnant water . in slow flowing water or in an moderately
flowing water .

B. truncatus . B. forskalii and B. globosus are the most widespread snails . They are
encountered in all the regions of Senegal . but the abundance varies from an ecological zone o the
other .

- Bulinus senegalensis is more frequent in lateritic biotops particularly in the Senegal river
basin ( in the north) and in Tambacounda and Kaolack departments (Eastern and Center ). The
principal habitats are the rain-fed laterite pools .

- Bulinus forskodi has a widest repartition It is cncountered in all ecological zones however
it is more frequent in the South ( region of Kolda ) and in the North ( Sencgal river basin ) .

- Bulinus truncatys widespread in the Senegal . but it is more frequent and abundant in the
Senegal river basin . particularly in the delta and Lac de Guiers .

- Bulinus globosus is encountered in the Southern and Fastern regions ( Kolda
Tambacounda and Kedougou ) . It is also present in frvigated sheme . in marigots and in the river
in the Senegal river basin .

~ Bt onbificers is more frequent in the North ( High and \Middle Valley of Senegal
river basin ) and in the East ( region ol’ Tambacounda and Kedougou ) . Its habitat is frequently
temporary water bodies.

- Biomphaluria pfeifferi is meet in permanant water bodies in the South ( region of Kolda )
. n the East( Tambacounda ) and South-Fast { Kedougou ) . Not known in northen Senegal before
1980-1es . occasionaly secn ., but not established firmly in the north and central Senegal .

Since 1989-90 it became more abundant and widespread in the Senegal river basin
particularly in the delta and Lac de Guiers . Tt colonized irrigation canals . drains ., marigots . and
the Senegal river allong Richard-Toll and Rosso .

The areas where the snails intermediate hosts of schistosomes are more abundant and
{requent are the North . the Last and the South of Sencgal |

There is a scasonal fluctuation in the presence and abundance of snails according to  the
species , the habitats and ceological areas

The data of these surveys in the ditferent regions of Senegal permit to establish a map of
the distribution of the snails intcrmediate hosts of schistosomiasis . ( 3 )

Concerning the epidemiological role of these snails in the ransinision of schistosomiasis in
Senegal . the studv of their natural infestation has shown that ¢

« Bulinus globosus . B. senegalensis and B, umbilicats are the intermediate hosts of
.:kl";)l“!ff SO hdé‘ﬂh?ﬁ)bi?(/!i .
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- Biomphalaria pfetfferi transmits Sofustoscia mansont |

- Bulinus forskalin | B. truncams and 8. ¢lobosus are intermediate hosts of Schisiosoma
hewis

- Bulinus umbilicaius and B. globosus  transmit Sciusiosoma curassont .

The snails were collected in areas where schistosomiasis are not endermic . and generally the
natural infestation rate is verv low { 0 to 2 p 100 ) . But, during the outbreak of intestinal
schistosomiasis in Richard-Toll. Biomphalaria were lond heavely infested with a prevalence of 40
to100p100. (7).

In a recent foct of 3. femarobiun: in the delta, 5. globosus has a prevalence of 29p100(1])

Experimental infestations are also done with the different snails and schistosomes to study
their suceptibility. { cf. Tab. 1).

Tab. 1- Ej.idemiological role of snails in the transmision of Schistosomes

Natural Experimental
Infes tation Infestation
Sa h . SO bn : Sn ct tho Sn h: S!Cl
B. 0.5% 7.6% 63.6% 0%
truncatus  |0°° 0% (143) (100} (30)
: ; i
8. 1% 0799 (27.6%  133%  70%
umbilicatus (0 (756) {100y (50
B 0.5% 1,5% 0.60% |41% e 13%
globosus | | (143) | (24)
S e 2% e O ]
B. 0.3% | 0% 0% 0%
senegalensis 0% 0% (145) | (80) (80)
0.8% | |
B. : ; N
forskalii 10.3% | 0% 48,00, 00,
0% RN (190) (228) (24)
1% :

S.h.=Schistosoma hacmatobiumt : S b. = S, bovis: S.¢.= S.curassont - (¥ snails tested
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Particular studies are done concerning the ceology and population dynamics of snails in
ditferent babitats in Tambacounda (i the East of Senegal ) and in Richard-Toll . north of Senegal
{ Senegal river basin ) .

The results of these two studies are stanmarized

- Ecology and resistance te the drought of Bulinus species

Laboratory experiments have shown that Bulinus fruncatns . B, globosus and B,
umbiticatus miermediate hosis of trematodosis 1 Senegal have a power resistance o the
drought. Ten to 48 p. 100 of these molluses have endured this drought which lasted 7 to 8 months .
The snails recovered are particularlv the medium sized ones (Sto §mm ). { 4)

The resulis of two vears study on the field ( 3 temporary ponds ) in a North-Soudanian
arca of Sencgal ( region of Tambacounda ) on the ecology of bulinus species confirm this
resistance to the drought particularly B wmbilicoms smd B. senegalensic - Nonthly observations
shown that the relative abundance of B. wmbificaiis w higher than that ol B, senegaiensis . These
ponds are drv during 6 to & months per vear . Iowever the populations of snails regenerate
regularly . a fact which presupposes a certain ability (o resist drought . Some come through this
period succesfully and 70 to 80p. 100 of these snails are the middle sized ones. Immmediately
after the first rains they resume their activity and lay mtensively in order fo reconstituie the
population . In this area onlv B. umbificarus intervenes in the transmission of schistosomes : S,
haematobinm and S, curessoni which occurs between September and November . ( 5)

In the natural Sahel sonditions the epidemiological ¢vele is short and evervthing happens
within 4 10 6 months with the regeneration and the growth of the population of molluscs . its
infestation and the tranamisson of schistosomiasis

This ecological behaviour of these bulinus species in the North-Soudanian region 18 very
irmportant in the epidemiclogy of human and anima trematodosis and requieres @ new controlling
slrafegy .

-Distribution and prevalence of Biopphalaric pfeifferi in Richard -Toll

A recent outbreak of mtestinal schistosomiasis (1989 ) has been reported in Richard-Toll
{ Delta of Senegal river ) with a global prevalence of 43 9 ( 10) . A malacological survey has been
carried in this area (o studv the density of Biomphalovia pfeifferi . their distribution i the diflereni
water bodies and their infestation |

Four epidemiological aquatic svstems were identified : urigated svsiem with wrrigation
canals and drains of the C.S.5.{ Senegal Sugar Company ) . the svstem of” Taouey Canal” |
svstem ol "Taouev Marigot” and the” Senegal River” . All have permanent water .

The irrigated svstem includes 73 p. 100 of snails | the "Taouev Marigot" 16 p. 100, the
"Taoucy Canal” 8 p. 100 and the " Senegal River” 2 p. 100 . The density of Biomphalaria is very
hight and varies from 0 to 200 .

Scasonal fluctuations arc observed regarding snail abundance and infestation rate .



The transmission is acting in all aquatic svstems and during all the year |, the overal rate of
infestation of Biomphalaria 1s 44 %o, but it varies from site to site according to the water body and
{rom month to month (0 to 100 p. 100 and 2to 32 p. 100).(7)

Monthly observations shown that the peaks of the abundance of Riomphalaria are localised
n the warmer periods (June to October ) . but the highest rates of infestation are observed during
the coldest periods ( November to May ) .

The study is on going .

V) DISCUSSION

Survevs are necessary to study the dvnamic populaion of snails in natural and in man-
made habitats . and their distribution and seascnal infection with schistosomes and othe
trematodes.

In Scnegal we hav. seen fhat snails arc concentred in the North . the South and in the East
where ecological conditions are betier for their development . They are arcas with a hight
hvdrographic network density ( river , lakes marigots . irrigation canais , drains . ponds . water
bodies, ¢t ) and a relatively heavy ranfdl .

These areas are those where trematodosis i general and particularly human and anima
schistosomiasis are very developed .

Major factors which influence disease epidemiology include environmental changes
{"" natural” and or man- made ) and human behaviour .

The typical example we have in Sencgal is the outbreak of intestinal schistosomiasis in
Richard-Toll in the Senegal river basin which occured 3 vears after the Diama dam (10 ). This
outbreak is the combination of* several factors:

-The dam and the irrigation schemes created more favorable habitats for snails particuiarhy
Biomphalaria pfeifferi which belore was unknown m the North |, proliferate in the delta and Lac.
de Guiers ,

- Arelative heavy rainfall in 1989 -1990 ,

- Presence in Richard-Toll of migrant laborers from different regions particularly the South
CaNTyIng schistosoma mansonr .

In the Senegal river basin . the opening of Diama and Manantali dams . the increasing of’
wrigated systems and the rainfall led to the development and extension of human and animd
trematodosis (hight prevalences of human schistosomiasis and @ n i m a | [lasciolosis ,
paramphistomiasis and schistosomuasis are cbserved in 1992- 1994 ) .

Concerning the epidemiological role ol snails . we need to clucidaie the role of 3. truncans
particularly in the Senegal river basin in the epidemiology of S. faematobiizn |

Everv fime we need to update our knowledge on the epidemiology of ithese discases
considering that it is a dvnamic interaction befween environnement . host | intennediate-host nnd
parasite Repeated malacological surveye are necossary for the study of epidemiological role of
snails whose digribution and abundance are pot static .

Malacological datas are fundamental for epidemiological studies of trematodosis particularh
schistosomiasis and thar control .
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