¥ WORLD HEALTH ORGANIZATION
INIEXED

’W ORGANISATION MONDIALE DE LA SANTE RCV/CSE/WE.9

Boeceliste- ppopnr

CONSULTATION ON THE DEVELOPMENT 0&4’: /4 h ,
OF BACTLLUS SPHAERICUS AS A i M{-’{

MICROBIAL LARVICIDE
Geneva, 7“11"October 1985 6411 }ﬁZH

FILLD EVALUATION OF VARIOUS B. SPHAERICUS '
STRATNS ON CULEX QUINQUETVASCIATUS LARVAE TN TROPLCAL AFRICA Ft_ 'ﬁl“
fo 81 S
ﬁu e
J.M Hougard

Medical Entomologiat, ORSTOM, Bouaké, Tvory Coast /4yniﬁélﬂn

he el lles

bu [N

1. INTRODUCTTON

In Africa the urban breeding places of Culex quinqr_lefasciatui cssentially consist of
places where polluted water collects such as cesspools, septic tanks, latrines and gutters,
These sites are well definad and casy Lo catalogue, so that the control of this mosquite is
primarily based on the uege of larvicides.

Resistance of C. quinqueflasciatus to many chemical insecticidas makes it NECESSATyY Lo
evaluate new control methods such as insect growth regulators or biological control agents,
Of the latyer, Bacillug thuringiensis H-14 and various strains of Bacillus sphaericus have
undergone field trials, particuiarly in Tvery Coast, with financial support from the Spectial
Programme for Research and Training in Tropical Diseasss {TOR) .

While the residual coffect of E. thuzingicnais B-14 has proved to be less thin LO daysy
whatever concentration is used {Houg"lr‘cl et al., 1983; Sudome et al., 1981), this limitation
does not apply to B. sphaericus which has accordingly been subjected to more detailed studies:
entomelogical evaluation, bééEL-iologi.cn'] studies and hiclogical titration of different strains.

2. ENTOMOLOCICAL EVALUATTON

Trials vonducted in Ivory Coast with strain 1593=4 chowed that the residual effect of
this bacterium increases with concentration and exceeds 3 weeks at a concentration of 10 g/m:Z
(Heugard ec al., 1985). These rasults confirm those obtained by Mulligan ct al. (1980) inp
California with the same strain.

A fermulation (concentrated suspension) of slrain 2367 (BSP Th, tested in cesspools in
Ivory Loast ot a concentration of 10 g/mZ, supprassed the preimaginal population for 5 weoks
pupie made thelr reappearance after 6 weelbs. Tn some of the cesspocls treated with strain 1591
it was noted that a few days or a few weeks alrer the breeding sites became recolenized dead
larvae reappeared on the surface of the water and live larvae were present in greater nrumbers.
Analysis of the dead larvac showed they were infected by sporas of B, sphacricus belonging to

the same serotype as those used in the treatment ([lagellar agglutination technique of Barjac
et al., 1980).

Larger-scale trials have been carried out in Dar-es-~Salaam (Tanzania) with the concen-
trated suspension BSE L.

If the resulfs confirm those cbtained in Ivory Coast it 1s planned to treat over 80
latrines and septic rvanks with a concentration of 10 g/m2 for one year, at the rate of one
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rreatment cycle avery 6 weeks.
This experiment 15 interesting inasmuch as a formulation of B. sphaericus can be pro-

duced industrially, and could be considered for operational use in a focus of bancroftian
filariasis.

3. BACTERICLOGICAL STUDIES

Farallel with the entomological studies, the water of cesspools treated with strain
2362 (B8P 1) was subjected to bacteriological tests at Bouakd (Tvory Cosst). The gspore counts
were performed by spreading samples, taken from the breeding sites at different depths, oo
MBS agar medium with 0.017 streptomycin sulfate. These tests brought the following facts to
light (Nicolas & Hougard, 1985):

= rapid and homogeneous diffusion of the spores throughout the entire cesspool less
than 6 hours after treatment;

- very slow sedimentation of the spores: at a concentratjan of 10 g/m2 the number of
spores ger ml at the surface drops from about 10% at the time of treatment te just
over 104 after 5 weeks (when the larvae start co reappear). 102 spores/ml seems to be
the minimum number that permits complete contrel of the C. quinquefasciatus population, .’
and this confirms the results of Davidson et al. (1984) and of Mulla at al. {1984):

- recycling of the bacterium in the dead mosquitoc larvae, azlsc demonstrated by Davidson
et al. (lec., cit.)}, Des Rochers & Garcia (1984) and Silapanuntakul et zl. (19873). At
the Bouak?d laboratory C. guinquefasciatus larvac were placed in contact with a sus-
pension of BSP 1 at a concentration of 2 x 105 spores/ml for quarter of ap hour, then
kept under cbservation in untreated water: 72 hours after ingestion the number of
spores in the dead larvae increased by a factor of 1000, rising from 3 x 102 gpores/
larva after quarter of an hour of contact time to 3 x 102 spores/larva, This result
i3 oktained bath in distilled water and ip polluted water.

Work is in progress to see whether this recycling also occurs in situ and to studv what
Influenge pollution facters may have on this phenomencn.

4., BIOLOGICAL TITRATION

Under the WHO Programme for evaluating different samples of B. sphaericus produced by
industry and other research centres, we have so far received l4 such samples belenging to
strains 2362, 2297 and 1593, Biological titration of the samples was performed on young stape
IT1 larvae from a local strain of €. quinquefasciatus. The results of these testz show that, .J
s for B, thuringiensis H-14, the culture conditions and culture medium seem to play a pre-
dominant role in thedficacy of the products. With strain 2362, for example, the LCsp after
48 hours varies from 0.0013 mg/litre to 0.5 mg/litre depending on the crigin of the sample.

In view of these results and the inadeguate quantities of product available in some of
the batches received, only three of the samples, with efficacy comparable to the roference
product SPH 84, will underge small-scale evaluation in the field: 2362 (Dulmage), 2297 (Dulmage)
and ABC 6184, zp unkmown strain (Abbote).

5. CONCLUSION

Whether or not recycling takes place in polluted water, the use of a {ormulation of
B. sphaericus apainst C. guinguefasciatus in urban areas already seems operationally feasible,

For example, at Dar—-es—Salaam (Tiﬁ%ania), with a h=-week freatment cvele at ]Og/mz, the concean-
trated suspengion BSP I (strain 2362} could beneficially replace chlorpyrifes (Dursbhan) which
Is currently used by the city's sanitarion service: in view of the resistance of C. quingue-
fasciatus to this compound the interval hetween treatments has been reduced over the last 10
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years frowm 12 weeks {Bapng et al,, 1975) to 15 days (Curtis & Pasteur, 1981; Curtis et al.,
19843,

As with B. thuringiensis H-14 used against blackfly larvae by the Onchocerciasis
Control Programme {(OCF) in West Africa, it is to be hoped that industry will be able to main-
tain the gquality of preparations such as BSF T so that their use can be extended to gther
foci of bancroftian filariasis and to other Africen cities where C. guinguefasciatus repre-
sents a major hazard.

Moreover, new growth regulator compounds currently being tested in Ivory Coast are
giving very encouraging results., with & residuval effect of over 3 months in polluted waters
(Doannio ef al., 1985). A new treatwent strategy could thus be considered, wherehy these
compounds are rotated with B. sphaericus.

Apart from the improvement in rhe performace of the various B. gphaericus preparations
used as conventional larvicides (increase in residual effect, search for more toxic strains),
studies should also be continued in order to find the optimum conditions for the recycliing of

this bacterium which will ensure full and Jasting supression of the preimaginal mosquito
population.
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