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The WHO Collaborating Centre for Research and Control of
Schistosomiasis at Niamey, Niger

J-P Chippaux™, D Boulanger, P Brémond, G Campagne, C Véra, B Sellin
CERMES, B.P. 10887, Niamey, Niger

The Centre de Recherche sur les Méningites et les Schistosomes (CERMES) is a research institut
depending on the Organisation de Coordination et de Coopération pour la lutte contre les Grandes
Endémies - a West African Organization for Public Health - devoted to the studies on schistosomiasis
and meningitis. The staff includes 32 persons with 11 scientists and one financial officer. The activities
of the CERMES involving schistosomiasis concern three research units: (a) ecology of human and
animal schistosomiasis transmission; the CERMES defined the different patterns of schistosomiasis
transmission in Niger (involving African dry savana); in this field, we have shown, (i) the existence of
important variability in conditions of transmission 8f haematobiunand, (ii) natural hybridization
between parasitic species of the ruminagtshovisandS. curassoiand genetic interaction between
human and animal parasites; (b) definition of morbidity indicators usable for rapid assessment meth-
ods, for appraisal of the severity of the disease and for the evaluation of the efficiency of control meth-
ods; we have established the correlation between ultrasonographic data and some cheap and simple
field indicators; (c) immune response and protective immunity induced by recombinant glutathion S-
transferase (Sm28, Sb28 and Sh28) in homologous and heterologous animal models including goats
sheep and non human primat&sythrocebus patas

In Niger, we participate in all control programs against schistosomiasis to define control strategies,
to supervise operations and to participate in their evaluation with external experts. International col-
laborations constitute a frame including four laboratories in Africa and six laboratories in developed
countries (Europe and USA).
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The Centre de Recherche sur les Méningites Elnit of population genetic and schistosomiasis
les Schistosomoses (CERMES) is a research instiansmission.
tute depending on the Organisation de Coordina- The studies on the transmission ecology con-
tion et de Coopération pour la lutte contre lesern (i) experimental research on 8ahistosoma
Grandes Endémies (O.C.C.G.E.) - a West Africabulinid compatibility and, (i) field surveys on the
Organization for Public Health - devoted to studgeographical distribution, population dynamics and
ies on schistosomiasis and meningitis. The sta#fctual role of snails involved in the transmission
includes 32 persons with 11 scientists and 1 finamf Schistosomarhese studies appear to be essen-
cial officer. The annual budget is about US&gial to the implementation of control measures cor-

200,000. responding to the focus reality.
The activities of the CERMES involving schis-  Also the genetic interactions involve both ex-
tosomiasis concern three research units: perimental researches and field surveys on the host

recognition bySchistosomévertebrate and snail),
the species identification when mating, particularly
Among problems raised by the study of schisinterspecies mating and viability of hybrids. These
tosomiasis, those concerning the ecology of thesearches allow to apprehend the impact of genes
transmission and the genetic interactions betwedlows on the transmission of parasite species, es-
Schistosomaspecies involving humanS( pecially in the area of the extension of the defini-
haematobiurnor domestic ruminantS( bovisand  tive and intermediate host spectre.
S. curassoniare more particularly studied by the  The confrontation between field observations
and laboratory results showed that in temporary
pool foci, there is a wide variability o$.
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tenance ofS. haematobiunis insured byB. implementation of control strategies. These re-
truncatusand, in more marginal manner, By searches are undertaken in several regions, includ-
senegalensjswhile in Centre and East Nigd8, ing others O.C.C.G.E. countries (Burkina Faso),
globosusandB. umbilicatusrespectively, are the but they are more particularly developed in the
main hosts. In the cattl8, curassonis transmit- project of urinary schistosomiasis control in the
ted exclusively byB. umbilicatusandS. bovisthe river Niger valley which is supported by European
only Schistosomaompatible with the five species Community.
of Bulinus concerns apparently only three of them  The morbidity induced b. haematobiurm
(B. truncatusB. globosusndB. umbilicatu$; the  children living close to rice fields of the river Niger
two others B. senegalensiandB. forskali) were valley has been evaluated by ultrasonography in
never found naturally infested wifh bovis 11 primary schools (673 examinations). A very
The analysis of the structure of mixed parasiteigh morbidity level has been observed in some of
populations (i.e. consisting in several species) ithem, the prevalence of hydronephrosis aspects
cattle, or obtained experimentally in ruminants, hasaching 42%. Echographic investigations permit-
clearly shown tha$. bovisor S. curassonilid not ted to define rapid assessment methods based on
show a strict host specificity. Mixed infections ledthe visual aspect of urine of school children to
to frequent heterologous mating, although less frevaluate the morbidity. It has been applied in 64
guent than expected if randomized. The interspeillages of the zone, allowing to precise the strat-
cies mating were fertile and induced large descergy of praziquantel distribution (mass distribution
dants at first generation with good viability bothor selective treatment).
in snails and vertebrates. It has been already proven The regression of lesions of the urinary tract
that human can be infected with such hybrids; safter chemotherapy is supervized by ultrasonogra-
it is necessary to organize proper field supervisiophy in hyperendemic areas. Children received a
of Schistosomaontrol. standard dose of praziquantel after a clinic, parasi-
The consideration of (i) the role played by thgologic and echographic examination in January
bulinids in the transmission &. haematobium 1995. Since, a monthly follow up has been per-
(i) the population dynamics linked with climatic formed to observe the regression of renal and vesi-
factors (precipitation, temperatures), and (iii) theal lesions in parallel with the evolution of the other
human behaviour (migration during the dry seaparasitological findings. Data would allow to de-
son, field occupation during cultivation), has altermine the periodicity of treatments related to the
lowed to determine the ideal period for a large scakegression of lesions, and to the rapidity of re-in-
treatment in temporary pool foci. Annual treatfection. The importance of indirect indicators for
ments have been performed since 1994, after tiiee appraisal of control strategies, especially the
end of the transmission and after the pre-patenticroscopic or macroscopic haematuria, will be
period. We were not able to carry on large scaleonfirmed. One observes that the treatment was
treatment. However, results showed a drastic r&00% efficacy on the basis of parasitology, the
duction of prevalence and egg excretion threprevalence of abnormal indirect indicators de-
months after treatment in all foci. A second exereased regularly and, moreover, the prevalence of
amination of the human population has been unkinary tract lesions decreased dramatically one
dertaken in 1995 after a new transmission periognonth after the treatment. On the other hand, at
Some treated people have been re-infected and welividual level, we observed that some lesions
observed an increase of prevalence but a lowaggravated even after correct treatment.
parasite burden than observed during the first X
amination. This result demonstrated that treatments,
even those given in small part of the population, The Experimental Vaccine Unit is in charge of
can induce a strong impact on the transmission the evaluation of the immunogenicity and the effi-
this type of focus. ciency of new vaccines. Regarding vaccines against
In parallel to these researches, some other workshistosomiasis, researches undertaken at
have been implemented, concerning (i) the evall>ERMES consist in vaccine trials in small rumi-
ation of Schistosomapathogenicity in cattle, (i) nants and primates against the human urinary schis-
the importance of the urinary schistosomiasis itosomiasis $. haematobiujrand against schisto-
schools related to the transmission in urban aresmiasis of ruminantsS( bovisandS. curassopi
Epidemiology using candidate vaccines to measure the e_ff|C|ency
and the tolerance. Our objectives are to improve
The CERMES studies indicators of morbiditymethods of vaccination (choice of the adjuvant,
(urologic lesions visualised by ultrasonographyjoute of the administration) and to propose a vac-
related to endemic level and their regression afteine protocol applicable in the fields (number and

munology
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interval of booster injections). Concerning the urinary schistosomiasis, we
Four antigens have been tested in goatsave carried on the first trials of immunization with
(rSb28GST, rSm28GST, rSh28GST and ShSWAEe new rSh28GST recently cloned by the Centre
which is the crude antigen 8f bovisadult worm).  d’Immunologie et de Biologie Parasitaires (CIBP)
The injected antigens have released, after the sax-the Institut Pasteur de Lille (Professor Capron).
ond shot, an IgG response in all animals. The maithis antigen has been injected in patas monkeys
difference concerned the response which is immeccording to six different protocols. The choice of
diate and prolonged with the Complete Freunthe various adjuvants aimed to describe the differ-
Adjuvant (CFA), more progressive and temporargnt possibilities offered by the experimental model:
with the Muramyl-Di-Peptide Adjuvant (MDP). the CFA was used as positive control, the B.C.G.
Following injection with CFA, the immunological and the aluminium hydroxide were authorized in
response was homogeneous although the MDRIman, and the liposomes, which could be (i) ad-
induced very heterogeneous specific antibodginistered by oral route, an easier administration
titres. route in human, and (ii) able to induce an IgA re-
Trials with S. bovisantigen have shown that sponse. The IgA isotype has been implieSéhis-
the vaccination significantly reduced the parasittosomaanti-fecundity mechanisms.
burden, more in goats than in sheep. But, faecal We carried on a large scale experience in com-
excretion was paradoxically higher in sheep thapletely homologous conditions using 30 patas
in goats. Individual variations, both in vaccinatednonkeys. The Sh28GST has been cloned using a
animals and in control, did not allow to concludestrain from Niger. Two groups received the anti-
on an anti-fecundity effect because the number @n associated with CFA or B.C.G. The B.C.G.
excreted eggs and the number of intra-uterine eghds been chosen because of its wide global cover-
was fairly modified after vaccination. These resultg@gde (> 80%). The use of B.C.G. as adjuvant in
confirmed therefore that the immunization protohuman is effective with both the ahtishmania
col using the rSh28GST, with CFA, seemed to coriiexicanaand the anti-leprosy vaccinations.

cern the survival of the parasite rather than its fer- Experiments carried onin CERMES have con-
tility. firmed the protection potential of candidate vac-

We try currently several protocols of infesta-Cines in all models that we used. Recombinant pro-
tion by oral route. This way of infection has beerieins seemed able to alter the development of the
certainly underestimated regarding its importancBarasite by inducing either a reduction of parasite
in the transmission of parasite. Two modes of indurden or an inhibition of the fecundity of para-
festation have been tried, the first used a massigies. We have also observed a reduction of the
and unique dose, the second used a small but teansmission and a clinic improvement of s_ubjects
peated dose, weekly for several months. protected. The good tolerance of the studied vac-

During the first protection test, animals wereFine allows to envisage the trials in human in a

previously immunized by groups of three, using'€ar future.

one of the three recombinant antigens (Sm28, ShZhcumentation and Training
or Sbh28) or the crude antigen of adult wornsof
bovis (SbSWAP). The infestation was performed . o’
using 2,000 cercariae administered in the drinkin '"Sure the training of the laboratory staff and
water. The interval between the last immunizatiofi ¢ Y°4"9 physicians. Each year, we give courses

and the infestation reached four weeks. We did n&f'd Practices to pupils of the National School of
observe any protection, neither in terms of par 2ublic Health. About ten medical thesis have been

. : : .prepared in our laboratory.
site burden, nor in terms of egg excretion, nor iR . .
ferms o v uterine cqgs. The second protectig, o 1124 1 12 CERNES comprises mary
testincluded the infestations by oral route with fracr'niasis and meningitis area. We subscribed to about

tionated doses (100 cercariae every week for fivEO international journals as well as to Med(ne

months). It simulated the better, in practice, to Al collaboration network spreads essentially on
ral transmission conditions. The immunization wa;iv

obtained after two injections at six weeks interv est Afrécsn fr? inme.s bUtl Cg mptr ISes also Euro-
using five different doses (10-25-50-100-200 €an and North American faboratories.

per injection) of rSb28GST with MDP adjuvant. Recent bibliography

Furthermore, in this case, the infestation was cagqyjanger D, Trottein F, Mauny F, Brémond P, Couret
ried on 642 days after the immunization. Minimum  p, pierce RJ, Kadri S, Godin C, Sellin E, Lecocq JP,
doses were sufficient to reduce by half the faecal Sellin B, Capron A 1994. Vaccination of goats

excretion. against the trematodgchistosoma bovisith a re-

CF The CERMES plays an important role in Niger
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