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ABSTRACT

A survey of breeding sites was carried out in the
river systens of the Upper and Lower Jos Pl ateau, covering
3 states, nanely, Bauchi, Kaduna and Pl ateau. Five active

breeding sites of Srnuliun dammosums.|. were found, one

of these, site 8, near Dalle village by R ver Kogun is
new, therefore, this study was focused on the Dalle area.
Sone studies on nan-biting Simuliumwere carried out by
examining the fly biting density, infective biting
density and transmission potential in relation to the
preval ence of the disease in the human popul ation at Dalle
village. The Dalle study covered a six nonth period:

June - August and Cctober. Decenber, 1984, which represent

the wet and dry seasons respectively.

The fly biting density, infective biting
density and transnission potential! are shown to
vary with the day, nonth and season. In the wet season
these were 4,193; 153 and 281 respectively. For the
dry season, these dropped to 1,532: 71 and 38 respectively,
The highest and | owest fly biting densities were found

in June and Decenber respectively.

O 223 peopl e exam ned, 21 (9.4°/c) were found
positive for onchocerciasis; 10 and 11 of these were

mal es and fenal es respectively.



The di sease preval ence showed an increase wth age,
pre-school children (less than 6 years) did not show any
i nfection; the highest preval ence was observed in the age
group of 56 years and above. The preval ence was hi gher
in men than wonen. The intensity of infection was |ow
(4,8 mcrofilariael/snip), but showed an increase with

age, reaching a peak in the 36- 45 year age group

Cenerally, there were no severe clinical features
of the disease (like blindness) among the inhabitants

of Dalle village.

It is suggested that the high transnission of the
di sease is associated with the mcrofilarial load in the
human popul ation of Dalle and the nei ghbouring vill ages;
while the fall in fly biting density especially in July,
is attributed to the hours of the day in which no adult
flies catches were made because of rain and to the effect
of flood on larval settling sites. The adverse dry

season conditions affected the survival rate of the flies.
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CENERAL,_Ti{RODUCTION

Onchocerciasis is on insidous non~fatal dizabling disease
which is trmnsmitted Ly some species of Simulium. The disease
is widespread in Africa {Jarmback, 1076); Yemen Arab Republic
(Merighi and Parrinello, 1879; Garms and ¥erner . 1902})3 Mexico
{(Davies, 1974; tallen, 1974); and in Central and South America
{(Convit, 1974: Corredor, 1774; Hamon, 1674; Marroquin, 1974;
Merass, 1074). A comrehensive account of the prevalence of

the disease in these repiciss has been published (Anonymous, 1078).

Onchocerciasis hasg a lone standing history which dates back
to 16874 and 1793 {Nelson, 1931a; when John O'Meil and Leuckart
discovered Onchocerca veolvulus microfilariae and adult worms
respectively. Later in 1014, Robles asscociated severe ocular
complications to onchocerciasis; while Blacklock (1026),

discovered the Simulium vector.

The biting nuisance of Sirmulium flies and the disease
transmitted coupled with the prave socioeconomic repercussions
provoked worldwide concern towards the control of the disease;
and for over the past 50 years (Davies, 1953}, man has been
engaged in the struggle of controlling the disease in order
to effectively reduce the preﬁalence of the digeas¢ and to
reclaim the deserted fertile asricultural lands associated

with river valleys endemic for onchocerciasis (Anonymous, 1973al.



Despite past ond current control programes,
the current estimate of affected perscns is still

astronomical.

It is currently estimted that over 50 million
people are affected by the disease throughout the
world (Scharlan, 1671); 30 million affected in
Africa (Velson, 1970; 19%i»); 20 millior in the Vest
Africa subregion (Jamback, 1975); and over 300,000
in Northern Nipgeria abone (crosskey, 1973). o nchocercal
blindness affects nhout 25(},"10.') - 300,000 pceple
throushout the world (Thylefors, 1970}, about
70,000 in the Volta hiwver Dasin Area fAnonymous, 1973a),
and about 20,000 in Vortherm Pigeria alone (Puddgn, 1956).
In many villages in thc savarna reprion of Vest
Africa, 10%0 - 207/u blindness rates and 30°/0 cases of
impaired vision have been estiimated (Melson, 19703

Anonymous 1973b; 1¢77a; Crosskey, 1973).

The severity of cinchocerciasis is usually well
marked in hyverenderic zi'eas where the rate of onchocercal
blindness and cases of irnaired vision are highest.

In such endanic arecas, thc affected persons pose a socio-
economic problem to both Govermment and the immediate
comunity: as the farming strensth of the novuliation is
consdderably reduccd, cron output falls below subsistence
level, thus hunger, alnutrition and disease set in.
Consequently, fertile apricultural lands generally
associated with the river valleys are deserted for
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less fertile uplands areas (Hazon and Hartman, 1973;
Buck, 1974a; Bradley, 1976: le Berre et al. 1977).
In the end, the demographic stratification is disturbed

in terms of ame and sex distribution {Armnymous, 1977a),

The socio--economic repercussions associated with
the disease are usually sreat but difficult to quantify
(in terms of inorbidity, loss of man hours, reduced

productivity and treatment cost).

These problams are further compounded by the
lack of prophylactic druss or vaccines apainst the disease,
The current control atiernts include nodulectamy, drug
treatment of affected individuals and the destruction of

Simulium larvae at thelr breeding sites.

In Nigeria, the incidence of the disease was first
reported by Parsons (19d9}. Since then, only peice-meal
proppection of the Jdisease irn relation to its transmitting
vector has buen done: no sericus attempts were made to
look into the socio econonic olfects of the disease., However,
the few recent reosearch reports on the epidemiolosy and
socio-economic effects of the disease have given an insight
of high rates of cnchocercal blindness coupled with land
desertion (Bradlcy, 1076; Fdunshola, 1902). In addition,
Crosskey (1979), estirmted that about 300,000 k> of land
area in Northern Migeria alone is affected by the Simulium

vector,

If Wigeria's pregsent effort to boost the

nation’s arricultural econony mast succeed,
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apecial attention must be gdven to its fertile agricultural

lands along river vulleys in wvhich onchocerciasis is endemic.

The Maticnal Onchocerciasis control programme (NOCP),
envisaged for Migeria, should therefore be accompanied by
pre~control data required for wmonitoring the success of such
a scheme. These are laclen at the moment as it has been
reported (Crosskey (19?95, that apart from providing peneral
backeground information, the existing data in Nigeria have no

value.,

This present study which covers Dalle village near
Kogun River, is one of the few aimed at providing some
information on; new fb%i of the vector specie®sS, sng the
capacity of the vector species to act as vectors of O,
volvulus in relation to the prevalence of the disease in

human population of Dalle village.
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LIVEIATURE REVIEW

Introduction

Human onchocerciasis is eauscd byQnchocerca
volvulus, a phasiid nemgtode belonging to the super-~family
Filarioidea  &nd the fa,dly Filaridea (Sculsby, 1964;
Chitwood and Chitwoed, 10%74). The transmitting vectors are
cert,a.’.m species of Siiuliwe of the insect family Siriliidae
(Crosskey, 1901a). This farily, despite its relatively small size,
it has been difficult classify on
g4account of its remarkable rorrhological homoreneity [Crosskey,
1981a), and the canpoundcd nroblem of its sibling nature
(Dunbar, 1959; liothels, 1981). This has resulted in no
universally agreed and stable classification of the family.
However, an outline classif'ication of the world fauna for
ready reference has been provided by Cresskey (1991a). An
account. of the genernl disiribution, morphology, life
cycle and the importance of blackflies is iven by
Crosskey (1673; 1201b) aad! S»rvice (1680), Similarly,

a detailed description of the distribution of the disease
throughout the world (Crosskey, 1973; Jasmback, 1976:
Anonymous, 1976), and the life cycle of the narasite
(Nelson, 1970; Anonymous, 1976; Werk, 1031}, have

been published.

In this review presentod below, attention is focused
on: the vectors of O, volwlus, the mode of discase
transmission by Simulium vectors, the pathology and clinical

features of the disease, therapy plus complication, the



.

current. control atterpts and the socio~economic importance of

the disease.

Vectors of Onchocerca volvulus

In Africa and South Arabia.

Simulium da:-_moswj}__ s: 1

Simuliwm damnosuwia s,l, has been reported as the major

vector of O, wvolwulus in tronical Africa and South Arabia.
Its distribution coincides wlth that of onchocerciasis in
West and Central Africa (Jamback, 1976), and the Yemen
Arab Republic (Merizhl and Pabrinello, 196G; Garms and
Kerner, 19‘(‘,2) . Some specics of S. damnosum s.1. have been
reported from Eést and Scuth Africa (Drowne, 1976; Jamnback,
1976)., and in the Sudan (Hasseeb, Satti and Sheriff,

1962), The distribution of Simulium damosum s.l. in

Nigeria in relation to the various bicclimatic factors and
onchocerciasis in particular has been discussged by

Crosskey (1757 1979; 19510 .

Simuliun davnosun was first recognised as a species
complex by Dunbar (1956}, About ten years later, at least
26 distinct cytospecies have been identified in Africa
(Dunbar and Vo jime, 19?2? , eight formally described and naned
(Vajime and Dunbar, 'i9?55, all but one (_S_ yahense} have
been found breeding in some localities in Nigeria (Dunbar

and Vajime; unpublished) .
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Simalium neavel ;troup

This group is made up of eight speciecs

(Raybould and Thite, 1973}, Of these, only two, S. neavei
~and S, Wnodi are known to be vectors of onchocerciasis in
the East African subregion {Jamback, 1976), Accounts of
the distribution, biolery and role of thase specles as
vectors of onchocerclasia within that subregion are piven
by Anonymeous (1976); Jamnback {1976), and Raybould

and White (1979},

Other pcasible voctors

fipart from some wembers of 5. damnosum complex and of
the S. neavei group, there .im incrimatory reports on some
other Simulium species as possible vectors of 0. volwuilus in
Africa. These include 8. bovis (Crosskoy, 1957); S. vorax.
S. adersi, _g nyasallimdicum (Wepesa, 1967; 1970; Anonymous,

1976); S. _Qiazzae and S. albivirpulatum {Anonymous, 1976).

In Mexico, Central and Scuth America

Simulium ochraceus has been reported as the major vector
in these areas; §.' metallicum, 5. calliduii, S. exiguum and S.
Zuianense s; .1. have also been incrimated ( Hamon, 1974;
Jamnback, 1576; Crosskey, 1961b). Based on laboratory studies,

Gibson and Dalmat (1952}, incrimated S. gonalezi, S. baematopotum

and 3. veracruzanum as possible vectors in these areas.



«B..

Identification of Sirmliids

The simullids are amall sgtout-bodied nidges commonly
known as blackflses. They are usually black but may have
contrasting patterns of white, silvery or yellow hairs on
their bodies and legs; The Meobtropical sneeies are predominantly
yellow or orange in colour (Crosskey, 1973: 3ervice, 1980),
Adult blackflies measure about 1.5 - 4mm long (Service, 1950},
averaging 2 - 3m lonz (Jamnback, 1976). Wher viewed

from the side, they have a rather humped thorax.

Head region

The head has a pair of compound eyes which are separated
in the females by a broad frons (dichoptic condition}, whercas
in the males, they occupy almost all the head region and touch
above the bases of the antennae (holoptic condition). The
antennae are short and stout and have 9 - 12 segmerfd of rather
uniform size {majority of the antemnas are 11 - segmeﬁédf
@knmskey, 1973), The movthparts are short and relatively
inconspicuous except the fiVousegmented maxillary palps which
hang downwards (Service, 1990), The biting fascicle of the
females consists of a labrum with apical teeth, a pair of
mandibles and a pair of waxillac both having fine teeth at their
tips, and on the hypophérynx; Such teeth are absent in the
males and in some non-biting fevmles in which the teeth are
sfrophied (Crosskey, 1973).. Dehind these mouthparts is the

relatively large lébium which terminates in a pair of fleshy labellae.
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Thracic region

The thorax is covered dorsally with very fine and
appressced halirs, which can be black, white, asilvery, yellow
or orange and may be arranged in various patterns. The
relatively short legs are similarly covered with fine and
closely appressad hairs and ay be of wnifurn colour or
contrasting hands of pale, white and dark colour. The
wings are short, broad aid colorless or almost so.
When at rest, they are closed flai over the body like

the blades of a closed pair of scissors (Service, 1950},
Abdominal regicii

The ahdomen is short = squat and covered with
inconspicoous closely appressed fine hairs. In neither

gsex are the genitalia very conspicuous.

A detail description of the identification of adults,
pupae, larvae and ergs of 3imuliids has beun discussed

by Crozskey {1962; 1973), and Jamnback (1976).

IdentiTication of adult S. damosun s.l.

Simuliug damnoswi s.1. includes very important

vector species in the transmission of 0. volvulus in
tropical Africa especially in igeria. The differentiation
of S. damnosuws s.1l. from 27 other species of the genus
reported found in digeria (Vioukov, Prasertphon and Knudsen,

1982) is of importance cspecially in the studies of transmission
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Indices. Thu identificétion is based on the presence of dorsal
hair crest of the fore-tarsus and the white band of the hind
barsi-tarsus (brosskey, 1973; Service, 1980}, This is applicable
to the whole species complex; However, the advent of cytological
studies has further differeatiated the species into cytological
entities, Currently, the use of behavioural characters,
ecological and jwmunological characteristics (Anonymous, 1977)
biochemical {Anonymousz, 1978b; Meredith, 1072) and morphological
characters (Disney, 1970; Garas, 1878; Quilleverc and S achan,
1978;  Kurtal, Raybould and Vajime, 1981, Peterson and Dang,
1981} have heen intensifioed in a bid to 2asen and quicken

the identification of the sibling species.

Identification of 0. volvulus larvae in siruliids

It has been observed, that many man-Diting simuliids
are not exclusively anthropophilic, because many of the
insects also feed on animals and birds (tlelson, 1970}, The
presence In simuliids of filarial worms whose infective larvae
have similar morphologicél characteristics in-distinguishable
from those of 0. wolwlus has been reported (Anonymous, 1966,
Duke, 1967; Felson, 19?6; Poirer, 1977; Omar and Garms, 1981):

for instance Ornithofilaria species, Manscnella ogzardi and

gome tunknown’ inféctivgkilarial larvae have been confused with

€. wolvulus larvac in simuliids, The main yardstick for
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identifying U, volvulus fraw such other species is from the

size. The mean length of the infective larvae of 0. volvulus

in simuliids ia 566 microns with a range of 440700 microns
{Anonyrous, 1966; Melson, 19?0?. The same authors have given
detail account on tho cpiteria used in differentiating the

the infective larvae of Qf volvulus {rom other infective filarial
larvae; Bain (1938) and e (1968b), have discussed in

detail the sizes 0f all the developmental stages of 0. volvulus

in shimliids.

Identification of microfilarias and adult 0. volvulus in man,

Microfilariac

The microfilarin oflg; volvulus is unsheathed and large,
measuring 270-320 microns in longth by 5 microns in diameter
{Neafie, 1972; Anobnymous, 1276; Martinez~Palomo, 1978;
Martinez-Palomc and Martines-Bacz, 1677). The anterior end is
bluntly rounded and s a cephalic clear space, 7-11 microns long;
a nerve ring iz locatoed GOHGS microns from that end., The |

posterior %hd tapers to o Tine point with a caudal clear space

9-15 microns long (Meafie, 1972).

1t has been observodd that many skin and blocd dwelling

microfilarias, for instance, Dipetalonema atrgptocerca, D.

Perstana, Lo Roa, Mansonella ozzardi,Wuchereria bancrofti

and Brugia malayi, resemble 9} volvulus morphologically (Markell

and Voge, 1976). Thay are differentiated on the basis of the
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distribution of ruclei and their presence or.abéence in the
extreme caudal portion, and the presence or absence of a
sheath at thair postorior etdd. Accounts on the staining
method and key for the differentiating these species have been
glven by €hatterjee {1976), Markell and Voge (1976}, and Omar
and Garms (1931},

Adult worms

Adult worma of 0. volvulus lie in deep-seated tissues and
in superficial fibrovs nodules {onchocercomata} just below
the skin of mar (Crosskey, 1973). They are wire-like filiform
and blunt at both onds, whiite opalescent and transparent,
with distinct transverse striations, The males are smaller,
measuring 10-42im in length by 130-210 microns in diameter.
The females measurc 33.5~50cm in length by 220-400 microns in
diameter (Meafie, 1972, Sasa, 1976); but sometimes up to 70cm

in length (Crosgicey, 1973).

Aspects of the feeding behaviour of Simuliids and the

transmission of Q. volwulus

Only female blaclkflies feed on biowd. [any of them
feged exclusi§e1y on birds (ormithophilic}, others on non-
human marmalian hosts (Zocophilic), but several species also
bite man (anthropophilic); Crosskey (1973), and Serwice
{1980), reported that some man-biting species seem to prefer

various large animals such as donkeys and catitle and bite man
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as a second choice, while others abpear to find man as almost
or pqually attractive host, No species i1s 'mown to bite man

alone (Service, 1980), Sirmlium damnosum s.1l. feeds on both avian

and mammalian blood (Crosslay, 1973).

Sight is important ir host location for several species,
but host odour may be of similar importance (Thompson, 1976a; 1976b:
1977; Service, 1080}, Thompson (1976a), observed that in the

savannah region of West Africa, Simulivm damnosum s.l. seems to

lecate its host mainly by sight along.

It has been obucrved that most Simulium vectors of Q.
volvulus hite man in the body region where the concentration
of microfilarine is hirhost (Blacklock, 1926; Nelson, 1970;
Crosskey, 1973; Jarmbaclk, 1976; Renz and Wenl, 1983). In
tropical Africa, Slindium vectors of onchocerciasis bite man
predominantly in the lower rerion; whercas in Mexico, Central
and South America, the bites are concentrated in the upper
region of the body. In man, these reglons have been observed
by the above authors to hove the highest concentration of 0.

volvulus microfilarine,

Several blackflies specics travel several distances
away from thair bireeding sites in search for bloodmeals.
Such lonz distant flights may be assisted by winds {Magor
and Rosenberg, 1980; Service, 1980), birds (Croaskey, 1973),

or vehicles (Walsh, 1572:.
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During blood feeding, the host siin 1s stretched, cut and
then pierced by the mouthparts ol ths flies. Crosskey (1973}
and Wenk {1081), observed that the host’s skin is first stretched
by the labrum and its apical taeih; cut by the saw-toothed
apices of the mandibles working towards each other, and then
pierced by the toothed maxillae and the hypepharynx, The
labrum later assist  in opening the wound which allows the
mandibles, waxillas and the hypopharynx to penetrate the
host's tissue to a depth of sone 120--15(5 microns. Bleood gains
access to a canal enclosed anteriorly by the labrum and posteriorly
by one of the paired overlanpping mandibles; Blocd uptake is
slow, and conplete engorgament usually takes at least 4-6
minutes, while prolonged feeds take up to 1% minutes or more
{Blackloclz, 19263 Crossicey, 1973). After a blood weal, bleod
engorged fomales find shellter and rest in vegetation, on trees,
and other such sites until the blocd meal is digested, which
according to Gordon and Lavoipierre t1962), and Service (1980)
takes 2--3 days in tho tropics and 3-8 days or longer in non-

tropical regions; the speed of digestion depends on temperature,
The uptake and tranmmission of 0. volwulus

Simuliids are ‘pool~feeders’!. Their feeding habit
is associated with the'%Qaring of the host's skin and ‘thé release
of microfilariae into the well of blood fran which imbibition
takes place. The long cngorpement time enhances the likelihood

of microfilariac being imbibed; the relatively long female life
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span also pernits the enbibed ndcrofilariac to develop to the
infective stape {Crosskay, 15".-’3} . Heowever, it has been observed
that not all microfilariue embibad by the flies survive; many -
are destroyed by the mouthparts and in the bedy of the fly |
(Reid, 1977, Hashipuchi, Kawabata, Tto and Hecinos, 1921); as
high intaii: has beus reported to have adveis: or lethal effect tn
the fly (Duke, 1962a; 1066; Orar and Garms, 1077). The
microfilariae that survive develop in stapges to the infective
stage {Duke, 1968b; heid, 1981}. Fight to 10 days after an
Infected blowd renl, the microfilarise have developed to the
inflective stage; the f‘emzile fly  1s also due for its third
blood meal arG ciny transmiit the infective larvae to a susceptible

host (Reid, 1981; YWenk, 1921},
Factors affecting the trancmission of Q. volvulus

It has been observed that the fly biting donsity ir a
particular area iz affected by the season. I[n tropical
Africa and Southern “sxico, Sirulium vectors of onchocerciasis
bite in larpe numbers ovedooinantly in the wel ond dry seasons
respectively (Crosskey, 195Y; 1973). This difference in
biting density is influenced by the river’s water level,
water temperaturs, water velocity, hydrogen iron content,
amount  of organic substances and the concentration of
dissolved salts; these have beon reported to affect the development

of the immature stages of Simmidum (Garms, 1973; Grunewald, 1981),
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It follows therefore tha® where the conditions are optimal,
increase in both bhreeding and biting would be expected. The
daily changes in humidity and temperature glso affects the

daily fly biting density (Garms, 1973).

In onchocerciasis, the parasite 0. volwilus wicrofilariae
do not underge self-multinlication in eithzr thc host or the
vector {Melson, 19701, The depree of infwzction is therefore
dependent on the number of infective bites received by
man in a wnit time {infective biting rate) and the total number
of infective larvac incculated into man by the infective
flies per unit time (transmission potentiazl) (Duke, 106Ra;
Phillippon, 1977; Garws, 1678; Walsh, Davies and Cliff,

1981}, Furthermore, the infective biting density and the
transmission potential are dependent on many interrelated
factors, viz; the longevity of the flies, their ability to
support the development of 0. volwvulus, their degree of
zoophily, and the size of the human population and availability
of reservoir of micrefilariase in the human population {Duke,
1968a). Prolonged lorpevity of infected flies thus ensures
the developmnet of microfilariae to the infective stage and
their subsequent transmission, while the tendency for flies

to prefer animals to man rmay account for a low fly biting
density on man, Man has been reported to be the natural host
of Q. volwvulus., The size of the human population and availa-
bility of a reservoir of microfilariae in the human population

therefore cnsure the continuous inter-hunan transmission of
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0. wvolwulus (“elson, 1970', De sole and Kloos (1976),
observed a high prevalence rabte of onchocerciasis in an
area with favourablc breeding habitat for the vector and

a large huoar population, with the later serving as a
good reservoir of 0. volvulus, while a contrary observation
was made in an area with ideal breeding habitat but with
sparse and scatterod hunan population (thus providing a
poor reservoir of O, volmilug)l. It therefore follows that
the fly infective biting density and thc transmission
potential are affected by the human size and availability

of a reservoir of nicrofilariae in the human population.

Pathogenesis and Path 1logy of onchocerciasis

The pathogenesis of onchocerciasis in man is not well
understood and literature on the subject is scanty. However,
there is a general agreement that the pathclopy in the skin,
eyes and subcutanecus tissues is associated with the
presence of microfilariae and not the adult worms (Nelson,
1970; 1981b; Dryccson, 1976; Garmer, 1976; Anderson and
Fuglsang, 1977). The pothology of the disease is due to
the toxic effect and irrunolopical reactions to dead
microfilariac of 9 yolvulus but it is still not understood
by what natural means, if at all, man is capable of

killing microfilariac (Mclson, 1980; 1981b).,



QOcular onchocerciasla

Ocular involvement in onchocerciasis is usually
common in heavily infecied persons especially thosc with
head nodules (Duke and Andersoci, 1972a; Fuglsang,
Anderson and “arshall, 976)., Melson (1921b} reported
that the eyes of heavily infected persons become invaded
with microfilariac when the alzin microfilarial density
pxceeds 500/n@f¥ggches 10/mg, in the facial slin., The
invasion of tle eve cumea and the subsegnet death of
the microfilariae give rise to a cellular reaction around
the dead wicrofilariae. Bryceson (1976;, Thylefors
{1978) and Welsun (19R81b), observed that there is usually
the accumulation of cells b istocytes and eosinophils)
arcund the dead microfilariae which subscquently leads
te disintegration and lysis, leaving a blurred greyish
opacity called ‘anowflale', °*fluffy' opacities or
'onchocercal punctate Leratitis®. PFuther invasion
of the cormea by microfilariae (in large rimbers)
gives rise to sclerosing keratitis which is a permanent
corneal damage. Duke (1972) and Thylefors (1978),
obgserved that sclereosing keratitis usually starts at the
3~5and 7 - 9 Q'clock positions in the limbal zone of the
cornea and spreeds firstly to the lower half and later

to the whole cnomiea. VFinally, when this damage extends
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up to the pupillary arcea and beyond, blindness sets in,
This is the comon cause of btlindness which usually develops

in the second decade of intense infection (Thylefors, 1078).

The involvement of the snterior eye is characterised by
an inflamatory process arow degenerating rmicrofilariae.
Although the inflamatory roaction is not clear, the presence
of lymphoid cells ard eosinophils is sugpestive of an
allerpic process (Garner, 1975; Bartlett, et al, 1978;
Thylefors and Relland, 1097¢), DExperimental evidance
has shown that the process is at least in part, IgE-mediated
and probably accounts for the presence of cosinophils
{Bryceson, 1976:; Gamer, 1076). Antericr uveitis often seen
in some patients is either spramuilomatous due to the direct
microfilarial invasion of the iris and the ciliary body,
or non-granulomatous duc to response to free microfilarial
antigens (Garmer, 1076}, 7Tho uveal involvement can lead
to complications such as atrophy of the iris, anterior
synechiae (with subsequent obstruction of the chamber
angle, and glaucora) and postericr synechiac (Thylefors,
1978). Glaucomz has been associated with ocular
onchocerciasis and may accow.t for many cases of blindress,
evenh in the young nge groups {Anderson ard Fuglsang,

1977; Thylefors, 1978},
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The involvenent of the posterior sepment takes
the form of elther iaflamatory or strophic lasions or
both (Anderson, Muglsans and Bird, 1976; Garner,
1976), The lesiong of the posterior segment of the eye
involve the optic nerve, the rectina and choroid, The
optic nerve may show acute papillitis with ofema and congestion,
Thylefors (1973), observed thal this stase rapidly develops
into permanent post-neuritic optic atrophy which is common

in onchocerciasis,

Clinical features and Geographic difference

Onchocerciasis is penerally characterised by
a wide variety of skin changes, oye lesions, nodules,
lymphatic pathology and scnc systemie - effects, The
most important lesions are those of the eyes which
gradually lead to impairment of vision o complete blind-

ness; those bave alpready been presented above.

Skin changes

These are characterised by pruritis (itching),
rash, wrinkling, thickening of the skin { lickenification)
and hyperpigmentation (which lead to 'lizard? or
‘crocodile’ sking}, depigmentation (which leads to *loopard'
skin), and skin atrophy {(ielson, 1970; Duke and Anderson,
1072a; Duke, 1974al. ‘Leopard’ skin is a common feature of
the disease in some parts of Miperia {Edungbola, Oni and

Aiyedun, 1983); this is attributed to persistent skin
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scratching followingz bites of Simulium flies (Fuglsang, 19°3).

Nodules

The accamulation of adult onchocercal worms in the
tissue gives rise to subcutancous nodules, 0.5cm-10cm in
diameter (Duke, 19742; “elson, 1981b); a nodule may
contain over 100 advit worrig (Chandler and Read, 1961).
Some nodules are subcutaneous and palpable, others are
not, but lie betweor the muscles, azainst the capsules of
joints or the periosteun of the bones. These give
rise to decp-seated paing in notients (Duke and Anderson,

1972a; Duke, 1974a; Mulson, 19G1b).
Lymphatic pathologpy

The infilteration of microfilariae and the
drainage of nicrofilaria infected skin along the
lymphatic systew causes obstruction (Gibson and Commor,
1972}, As a resulk, the lyph nodes (especially the
femoral and inguinal glands) are enlarged giving rise
to hanginz groin, herniae, hydrocele, lymph scrotum and
elephantiasis (Velson, 1970; Connor, 1974; Duke, 1974a;

Ripert et al 1977; Gibson and Connor, 1978),

Systemic effects

In heavily infected individuals, microfilariae
gain access into the blond stream and finally into
the various systems of the body like the glomeruli of the



2D
kidney (then to the urinn}; carebrospinal fluid, the sputum
and the optic nerve. However, the clinical and pathological
significance of microfiluriac in most of these organs and

gystemg are not yet lnown (Duve, 1974a).

The clinical features presented above vary with
respect to geopraphic rugions; Studins have confirmed
the existence of distinct strains or biological variants
of 0. volvulus showing difference in antigericity
{Bryceson, 1076), histolngy (Omar and Garms, 1681)
and pathogenicity (Dule and Arnderson, 1872b). These
differcnces have given rise tu the African and American,
savanna and forest fin Africaﬁ forms of onchocerciasis
{Nelscn, 1970; ke, 1972; Anonymous, 1976). The biological
variants are equally transmitted by the correspondirg

Simulium vectors, thus forming on Owchocerca - Similiunm

complex (Dulke, Lewis and Moore, 1066; Duke, 1970; 1972).
Howaver, the efficiency of the transmitting vectors (in
transmitting 0. volvulug) and the host irvune response

may also play a part (Duwe, 1074a).

In the Westarn Hemisphore, the disease is
characterised by mild slkiu lesicna. In Guatemala and
Mexico, head rodules are common and the risk of ocular
complications are grave while in VYenezuala and South America,'
infections and ocular risi are leas {Duke, 1974al. In the
Yemen Arab Republic, The disecase is asscciated with
blackened sicin lesions of sowda and with snlarged femoral

glands (Merighi and Parrinello, 1969; Duke, 1974a).
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The clinical features of the disease ir West Africa
vary with respect to the forces' and Sudan savanna zones:
In the former, the disease 1s characterised by skin and
gland lesions, nodules, low microfilardal density and
low ocular involvemeni, blindness rate is about 3%/0
{Duke, 1974&}; In the saﬁanna, nodules, skin and gland
lesions are less common, but nierofilarial densitieg and
ocular complications are hish, while blindness rate range
from 10-20%, (Jelsor, 1970; Aponymous, 1972a; 1077aj; Anderson and
Fuglsans, 1974.

Diagnosis

The diagnoesis of onchocerciasis is based on the
demonstration of U. volvulus inicrofilariae in the eye
or the skin, or of adult worme in subcutarecus nodules
(Duke and Anderson, 1972a}; A dizgnosis way be based on
purely clinical findings or by immmolopical tests
(Nelsor 1870; Dulee and Anderson, 1972a). The demonstration
of microfilariae in the cornea or anterior chamber of the
eyc involves the use of o slitlamp or an ophthalmoscope;
microfilariae in the s\in are observed as thoy emerge
from skin snips placed in physioclogical saline or distilled
water. Diagnosis based on clinical grounds suffer two
disadvantages, viz; the variable nature of the disease
picture (Duke, 1972 Anonymous, 1966), and the tendency

of other helminth infections to wimic onchocerciasis
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{Welson, 1970}, Sinilorly, the irvmunological tests have
proved non-specific and may therefore give rise to false
positive results {(l'elson, 1070; Duke and Anderson, 1972a).
An indipect ismunological teat, the “Mazzotii test, is
recompended for suspected patients whose skin snip report

is negative (Melson, 1‘2"?’65 .

Skin snipping

The most 1deal wethed of dispnosis is the demorstration
of microfilariae from the slkin snips of suspected patients,
This methed has becn used by scoveral worlrers including Duke
{1962b), Dulte and Anderson (1972a), Brinlasarm (1974), Buck
(1974b)}, Kale, Bammeke and Ayeni {1974}, Sowa and Sowa
(1975), Schulz-key (1978}, Albiez, Schulz-key and
Brinkmann (1978} and Amadzi, Roulet and Bell (1980),
but with some variation in the timing of the emergence
of microfilariae, the size of the snipped skin and the
body region fror which the skin is snipped. These and
other variatiorsapplisd by individual workers has
made the comparison of epidemiological data difficult,
However, Kale (1978, 19ﬂ1$, raecormended the
reconatituted technique as most ideal for field

investigations, This technique involves the use of a
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corneoscleral punch instruesent with a 2-4m bite for

snipping the sicii:., - The skin is placed in two drops

of 0.85°/0 saline on a slide, left uncovered and lept

wet for 1 hour after vhich a drop of 10"/¢ formal saline

is added to arrest the curtinunus emergeice of microfilariae.
A count of the microfilariae is then taken immediately

under a microscope; alterratively, the slide is allowed

to dry and later reconstituted with one drop of distilled
water at anytine the exar ination is desiredd. Accordiug

to Kale (1961}, the recorstitutéon and exarination

may be made scvernl months later.

Therapy and canplications

Nodulectony

This is the systanmic removal of skin nodules
containing adult woras, This method of treatment
is currently in practice in Cuatemala where a mass
denodulization campaign has bean launched (Scharlau,
1981). By removing the nodules, the microfilarial
density is kept below a critical level under which
severe clinical vanifestations do not occur. This
practice has ot been given much attention in
Africa, This may be due to the fact thot nodules
are less couron and offten impalpable and difficult

to find (Thylefors, 1978),
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Chemotherapy

Although there are still no satisfactory drugs for
the mass treatment ol onchocerciasis, two dirugs, Diethyl.
carbamazine Citrate, DIC, (Banocide, Hetrazan, Motezine,
Carbicide, and 3790 R.P.}, a microfilaricide with little
or no macrofilaricidal effect, and Suraniiy (Dayer 209,
Antrypol), a macrofilaricide with some microfilaricidal
action, have boan used for the treatment of onchocerciasis
(Duke and Anderson, 1¢72a; telson, 1981b). The disadvantages
of using these dmygs for uass treatment iz inherent in the
toxic and allergic raacticons they may produce in infected
persons (Duke, 1972; 1974b; Tejan-Jallon, 1974; Anderson
and Fuglsanrs, 1976; Bryceson, Warrell and Pope, 1977).

For instance, pruritis, dermatitis, local lymphoidenitis,
{ever, headache, anorexié, ralaise, hypertensicn and even
deaths have buon reported in cases treated with DEC (Duke
and Anderson, 1072a; Nelson, 1961b), vhile Suramin has been
reported (Fuglsang and Andersen, 1974; Velson, 1981b),

as being nephrotoxic, and in hcavily infected persons,
exfoleative dermatitis and death have been observed,

In order to a_'l_lef:l‘_atr: some of these adverse effects,

Sowa and Sowa ! 1078) and Melson (1981b) recommended
that the drugs be administered in conjinction with an
antihistamine,

It has been observed that treatment of

individuals born and bred in low to moderate
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endenic arcas of 0nchocerciésis gives rise to serious
adverse effects sssociated vith the drugs (ke and
Anderson, 1972za; Puke, 1974b; 1976). According to

these authors, such individuals have strick a balance

with the parasite and therefors show no discase symptes,
However, they recowended those with threatencd eye lesions,
savere siein reactions and heﬁvy skin infection for treat-
ment. At present, the combination of DEC and Suramin has
been reportoed ag tha best troatment for onchocerciasis.

A detail doscription of tne rode of administration is

discugsed by Thylefors (1970},

Symptormatic treatment
Skin lesions

It has been observed (Dﬁk@ and Anderson, 1972a)
that itching glkin rmy becone secondarily infected
from scratching. The lesions are best kept dry by
liberal application of double-gtrength galamine
lotion with 2%/0 Phencl added or with siccolam paste
(B.D.N.}; Ulcerated lesions way be cleaned cut with
eusol and duated with o powder made from ground
phthalysulphathalazole tablets. The lesions due to
loss of clasticity and  disturbance of lymph drainage
i.e. hanging groin, hernige, hydroceles andd scrotal
elephantiasis, may reéquiraed surgical treatment after

the parasites have heen eliminated.
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Eye lesions

Damaging reacticns in the eye due to parasitocidal
treatment are wmsval.  Howover, should such treatment
produce red eye, whether indicating an inflarmation of: the
cornea and conjuctiv® (Meratoconjuctivitis) or of the iris
and ciliary body (iridocyclitis) of onchocercal origin,
Duke and Andersoin (1C72a), recommended the use of neomycin/betame-
thasome dreps or cintment on 3 hourly basis until the infiam.
mation iz contreolled. f('or secordary glaucoma and
cataract, surgical treatment is recomrenderd. Lesions of
the posterior semrent car be halted by eliminatiDA
O. wolvulus while capsules of vitamin A, T3 complex or both can

also he administered.

Prophylaxis and control

There are at present no 'mown prophylactic drugs or
vaccines againgt onchocerciasis. It has been reported that
for over the past %9 years, man has been engaged in the
control of the vectors of ouchocerciasis through the
use of insecticides (Davies, 1965; 1983; Jamback, Duflo
and Marr, 1970; Prentice, 1974; Omnta, 1981; Walsh, Davies and
Cliff, 1981; Peterson, Adamws and De Leor, 1683). In 1974,
the largest blackfly control operation was launched in
the Volta Kiver Dasin frea of lest Africa with the World
Health Organization (VHO! as the executing agency;

this programme, which is cxpected to last 20 years
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is already reported to have aricouraging resnlts (Walsh,
Davies and ClifT, TTRTE. Hovewer, it haz been reported

that Simuliu- ; lar'vaé have developed some egree of chemical
resistance to hoth chleropheirin and temorhos (ﬂbateR), being
used in the control operatic: (Crosskey and Lane, 1982}.

This therefore cnlls for tiie 1ge of alternative larvicides,

Biological control has been tried and atterpta at mass
productior of pathogens and parasites against the larvae and
adult flies have been made ’Service and Flouard, 1980; Couch and
Paul, 1981; Finney, 10813 tlelan, 1981), For instance,

laboratory and field studies hawe shown that Bacillus

thuringiensis var jgrelensis, serotype H14 (ONR-60A/WHO
1107}, 1s pathogenic to blackfly larvae including those of

Simulhun darnosun s.l, (Undeen and Berl, 1979; Colbo and Undeen,

1880, Lacey and Undecn, 1954). The practical field application
of this bacteriim iIn the coptrol of S. damncgsum 8.1, 1s
currently poing ov ir the conirol operations of the Volta
river Basin Area of ‘lest Africa especially in areas where

cherical resistance has developed (Anonymous, 1982; 19083),

It has been obsefved that thelccnstruction of dams across
rivers reduces the water velocity of such rivers upstream thereby
discouraging the hreeding ol blackflies. However, poorly
constructed dane with spillways may act as good breeding
sites (Burton and icRae, 1065; Anonymous, 1966; Dubitskii,
1981j. Duke and Anderson (1972a) and Melson {1981b), bhave
suggésted the wvearing of protective clothes and the avoldance
of breeding sites egpecially at periods when biting dengities are

highest as personnl protective measures againzt the disease.
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These measures may not however be very applicable in Nigeria
because the farming season (wet season} coincides with the
period at which biting densitics are higheat (Crosskey,

1957, 1979).

Socio~economic importance of onchocerciasis

Onchocersiasis incurs groat socio-ecoromic losses
te several communities arffected by the disease, The
degree of loss vary from one area to another depending on the
endemicity of the discase vhich has beer found to very even
within closely situnted villages and towns. Observations
made in the Uppor Volta River Sasin Area (Anonymous, 1973b),
lead to the following ondemicities; 0-9.9%0 sporadic
endemicity; 10-39.9°%/c low (hyno} endemicity; 40-€9,9%/¢

medium (meso) endomicity; ?00/0 and above high (hyper) endemicity.

The disease pidcture and! severity are nost visibly
observed in hyperenderiic areas where rates of onchocercal
blindness range frow 100/0 .. 20%/¢ (Nelson, 1970; Anonymous,
1973b; 1978a)., This blinding effect coupled with cases of
impaired vision, intense body itching and the nuisance biting

effect of Similiun flies keep & large sector of the

Aty

population away fron active farming activities; this fact
lowers the capacity and crop output of the affected
communities below subsistence level (Hamon and Hartman,
1973}. Hunger, . alnutrition and disease set in; the
desertion of fertile farmlands generally associated with

the river valleys follows (Hamon and Hartnan, 1973; Buck,
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1974a; Bradley; 1976; Le Berre et al, 1977), This finally
leads to depopulation of already settled areas and over-
crowding in less fertile upland areas; such mcvement disrupts
the social and demogrephic atratification of the population

(Anonywous, 197%a).

In wost devcloning Africen countries, foreipn labour
force engared in the construction industry (especially in
the building of' dams near Siwlium breeding sites) are
maintained at very considerable cost. Accordingly, congract
costs are usually hich to take care of overhead medical bills

of such a labour forcc {(incnymous, 1966; ilamon and Hartman, 1973).

Because of the great socio-economic losses associated
with onchocerciasis, the 'lorld Health Organization (VHO),
in collaboratior with seven ‘lest African countries, is
currently engaged in the centrol of the disease in the Volta
River Basin Area ir order to reclaim deserted lands for
onward resettlement of the population (Anonymous, 1973b;
Walsh, Davics ard Cliff, 1901),

In Nigeria, althoush studies on the socio-economic
effects of onchocerciasis have not been given serious
attention, the little inforuation available indicates that
the situation is similar to that in the Volta River Basin
Area (Bradley, 1076; Crosskecy, 1979; Edungbola, 1982).
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Cases of blindness and the desertion of settlements have
been reported (Bradley, 1976¢ Irunghcla, 1982), It is now
also knmoun that the diseise is endemic in wany villapges
and towns thea earlier theught, while the situation in most

villages and tovms still rooins obeonira.

In hiphlightening the danmers posed hy the disease
in Nigeria, Vajime (1922), in a review, draws on works done
in Fastern and Western Afvica Lo point 2 vivid plcture of the
havoc caused by the disease to nae and the associated adverse

effects on national ecomoiy.

In consideration of the great lofses associated with
the discase and the reported success of the on-going control
programme in Volta River Bogin Arca, the Governmenss of
Migeria and other West I{rican countries not aleeady in the
¢ontrol prograimne have requested for the extension of the
prograrme into their territoiries (Walsh,Davies and €LifF,
1881)., aAccording to the Miperian Fourth Wational development
plan report, a national orchocerclasis control programre

{NOCP} is envisaged to be launched.

Bearing this in mind, this presert study focuses on
Simulium ~ onchccerclasis in#estigations in Dalle village
near Kogun River, 1t is loped that the investipaticn will
ghed light on the fly biting denaity, oyinfective biting
density and Lrangmissing potential in pelation te the

prevalence of diseasc.



Although tho present work is limited in scope, it is
hoped that the data obtalned will contribute to the pool
of informaiion obhbeinced from similar ilav.siications it ey
parts of thn comntry: iu is expectad “l.al such corlactiva
data could s rve a8 an estivate of base.-linc data for the

multiplicity o7 onchocorciasis foci throushout the country,
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AATERTALS AMD METHODS

Prel iwminary §prﬁeys

The choice of Dalle village near ¥afaDchan (Fig. 1)
for this preseint study cang aiter some preliminary surveys
within the river systens of the Upper and Lower Jos Plateau,

covering 3 statss, namely, Bauchi, Kaduna and Plateau,

The surveys were carried out between .ugust, 1963 to
May, 1684 (10 monthe}, ir orderr to determine suitable

breeding sites of Simeliun damosum s,1.. The visits to

the rivers were prompted by published reports (Crosskey,
1986; 1979; 1051¢; Braide and Aladesarmi, 1082; Uchay,
1982), of the presencce of the disease, breeding sites or

bothf

The breeding sites were determined where the river
flow was swift especially whare the hard pre-cambriarn rocks
had surfaced to form the bed-rock of the river; thus
creating rapids and falls. 3imudiuw larvae and pupae were
looked for on troilling vegetations, on stones and twigs
(Plate 1).

The rivers surveyed o: the Jos Plateau include:
Assob, Zagun, Ribon and Gada while Galma, Hopur, Mafara,
Gurara, Sarkin Pawa and rlada, were surteved in the

Lower Jos Plateau {(Fiz. 2: Appendix 1},
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PLATE I: Simuliu~ larvae and pupae (not

visible in photography) collection on

trailling vegetation.



- T
Study Area

Dalle village.

Dalle village lies within latitudes 9724'H~ 9%25¢N
and longitudes 8° 1377 - £° 14 *E in the woodland Cuinea
savanna arca of Nigerdie, It is situatec near Xogun River
(Fig.3), in the Jema'a Lrcal Government Area of Kaduna State.
The area is bordered by puuntain ranges from the north
to the east while River Rogun from the north is bordered by
thick forest gallery characteristic of river fringes of
the Guinea savarma, Tts rich égricultural farmlands extends
from the west to the sowth alons the river valley towards
Jagindi. The wholc Dalle inhabitants (men and women) are
rural farmers; crops such as Cuirea corn, maize, yams,

cassava, rice and groundnuts are extensively grown.

o Dalle village is situated about 120km on the South Vest
of'Joé; and about 40tm from the western escarpment of the
Jos Plateau around the Kafanchan/Kagoro area. It receives
an annual conventional rainfall of about 1625mm -° - o+t

{Cromskey, 1979§; and has a population of about 500 people.

Kogun River :
The Kogun river mms towards the rorth of Dalle

village from its source at the lagoro hills. The hills are
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siﬁuéted by the western escérpment of the Jos Plateaﬁ.

hs the river decends the hills, it formma numerous rapids and
falls in arcas vhere the had precambrain rocks had surfaced
along its length, notigeably at Xaporo, Matsirga village near

Kafanchan, and near Dalle ?illage at points A and B (Fie.3).

The Kafénchaanaébﬁo areﬁ recéives a conventional/relisf
(orographic] rainfall of about 1750mm per anmm {Crosskey,
1979). The amomnt of rainfall received hero detemmines to 2
greater extend the volums of water in the Hogun River as
far as Dallc village, and even beyond, The high and frequent
rainfall coxporiencsd in thab arsa betweer July - September,
is responszible for the flood experienced around Dalle village

and beyond to the Fadamas,
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Entomelogical investigation

Catching site

To determine the biting densities of 3. damnosum s.l.,
fly catches were gena-reilly corried out weekly over o neriod
of gix monthe (June .- Auguat and October - Decomber) at
point C (Fig. 3); Hovever, during the preparatory phase
of this work, one wesic was lost in June., Catching point
¢ is located on the bani: of River Kogun, some 45 meters away
from the nearest house north of the villoge., £Although there
was substantial breeding 2t points 4 and B, which were initially
marked as catching situs, these points had to be abandoned
early in Juns, in preference for C which featured z lot of
farming activity and was said by the farmers to habour

populations of biting fligs.
Catching method

A1Y fly cotches wers made using a hunan bait collector
{Plate IIﬁ . Four enllectors worked alternatively on hourly
basis from 0700 ~ 1800 hours local time, They wore short
trousers tc their knees or long trousers Inlded to their kness,
and =at with bare legs on a chéir placodinder a clear shaded
arec, catching all flics that settled on them, Flies weni -
collected individually in rlastic tubes (5¢m by lgm} and |
the numbers were racerded havurly. They were iephb in a cool-

box contaiving ice-bleocks until needed. Hourly notes were

made on rain.






were identified as female S.damnosum

they were dissected. Flies were dissected as

overmight in the refrigerator, Fliss immobilized
g were killed by light presgyrewith forceps. The
more active specimens were lilled with chloroform vapour, Each
ﬂy was dissected (using Shute’s needles) separately in 2 drop
of saline containingz a trace of liquid detorgent under o
compound dissecting microscope. After opening the abdomen,
parous and mulliparous flics were easily identified by the
presence of fat-body which was voluminous in the nullipars

and absent or nearly so in the parous flies., This was

further confirmed by examining the malphigian tubules., In

the parous flies, they werc opaque with transparent patches

or completely transparent, while in the nulliparous flics,

they were completcly opaque (Lewis, 1957; Crosskey, 1958;

1973; Garms, 1973; Anonymous, 1976).

The head, thorax and abdomen were dissectcd separately
and all the stagcs of develping . larvaec were recorded. All
third-stages werc recorded as infective; those that were cobserved
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in the head were recorde’ separately and usced in computing
the fly infective biting densities and transmission

potential as formulated by Duke (1963a) and Valsh ot al. (1978).

Parasitological investigation at Dalle village

The prevalence of 0. volvulus was investigated in the
population from children below the ages of one to the
adults over 55. Skin snips were taken usinz the method
described by Kale (1978); 1981). Using a corneosleral punch
(E-2802, Holth Storz , Germany) with a 2rm bite, snips
were taken from beth sides of the iliac crest after sterilizing
the area with 2 cotton oumb cointaining absolute aleohol., The
area was similarly sterilized after snipping. The snips werc
placed in 2 drops of 0.85 /o saline on 2 clean glass slide
(7.5cm by 2.5cm). They were keptwet for one hour after
which onc drop of 107/0 formol saline was added. After, the
slides were allowed to dry and later transported to the
laboratory at Vom and exazined the next day. Before examination,
each slidc was reconstituted by adding mne drop of distilled
water on the dry gspot; the microfilariae that emerged
were examined and counted under o compound microscepe. The
number of microfilarizc that emerpged from the two snips were

averaged and recorded as microfilariae/snip/hour.

Prior to snipping, the name, sex, age, and occupation,

of all individuals were recorded.
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CHAPTER FOUR

RESULTS

Preliminary observaticns

The results obtained from the preliminary surveys are
presented below and sumarised in appendix 1@  the
collection sites are alsc nresented below, marked in Fig,

2 and shown in Appendix 1;

River Assob (at Hown Kibo near Assob falls, site 1).

This river was irst visited on 25 August, 1983. The
hard pre--conbrain rocks form the bedrock of the river,
creating rapids and falls. The river waz fast flowing and
laden with sediments. HNo single Simulium larvae or adult

flies were available for collection.

The river was revisited on 3 November, 1983: a large

number of 8. hargreavesi, S. vorax, S. cervicornutun and few

S. dammosum s.1. larvae were collected on trailling vegetation.,

No adult {lies were céught;

River Asscb (ab ﬂngwén Boké; 3-A4km downstream from Assob

falls, site 2).

A visit was pade here on 3 November, 1983, The hard
pre=cambrain rocles still forrs the badrock of the river,
creating rapids. $S. damosun s.l. and‘g; adersi larvas were

collected on trailling ﬁegetation. An average adult eatch

of 2 flies/men/day was wade between 10 November, 1983 - 20
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April, 1984, while an “nchocerciasis prevalence rate of 8.4 /¢
was recorded in tho Inhinbitants during 2 skin snip survey

conducted on 14 Februouty, 1084,

River Zapm (at Zagun village, site 3).

The: ri{m-:r- was visited on the 13 Septasber, 1983, & el
Spraral rapids were ubsxzr'ired along the river cgpecially
where the hard pre-conbrian rocks had surfaced to form
the bedrock of the river. Large numbers of 3. hargreavesi
larvae wers: collected on tr'eiilling. o vegetation. Mo adult flies

were caught,

River Ribon (at Maijuju, sibte 4).
The river bed was deovoid of the hard pre-cambria
rocks, no Simulium larvac viere collected when the river

was visited on 2 November, 1983;

River Gada  (at Gada \}illa{ge, site 5).

This river was visited on 14 Novenmter, and 6 December,
1983, The piver bed ms alsc devoid of the hard pre- |
campbrian rocks. The water lovel was low; S. hargreavesi
larvae were collected on trailling vegetation at localised
rapids created by fallen logs of trees and at sharp

river bends. No adults flies were caught.
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River Calma (near Kudaru, site, 6).
A visit was made here on 20 Septerber; 19283.
The pre-cambrisn rocks fory: the bedrock of the river
creating rapids where large numbers of S. darmosum s.l.
larvae were found and collected on trailling vegstation.

Adult S. damnosunm s.1. were caught.

River Kogun (at Kagoro, site 7).

This river was visitod on 27 Septerber, 1983,
The river has its source hicre. The hard pre-cambrian
rocksﬁ form the bedrock of the river fron Kagzoro to
& rail bridge near Motsirym 6-7km from Kazoro. As

the river decends Kagorc hills, it flows swiftly

severzl rapids and a fall at the bridge near

| Only few S. hargreavesi larvae were collecked

g vegelation, The water was very clear and

oid of scdiments.

(at Dalle, site 8).

8 site was visited on 10 May, 1984. The hard

rocks which characterise the river bed at

2 had resurfaced over an extensive lencth of the

village thus, creating numerous rapids

ITI) at pcint B (Fis. 3). Large numbers

mosun s.1. larvac and pupac were collected
egetation, adult flies were also caught biting
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River Mafara (near lafara villoge, site 9).

The hars! pre-cambrian rocks form a substantial longth
of the river bod, thus providins rapids and a fall, Large
numbers of S. hargreavess, § vomx and a few mumber of ., o
S. damosum 5.1, larvoe woere collected on trailling
vegetation when the sito woes '&ifsited on 13 Decerber, 1083,

No adult flies were coucht.

River Gurara (near Gantan village, site 10).

This site was visitod on 27th April, 1984, The
river bed was doveid of the hﬁrw;! pre-cambirian basement
rocks, Tho river was slow [lowing and laden with scdiments.

No Simulium larvae were scen for collection,

Hiver Sarkin Pawa (ab Iri Station, site 113.

During a 'Qisit to the r‘iirer on 12 May, 1984, no Simalium
larvae were scen for collection, Rapids oxist where the
hard pre-camhbrian rocks had surfaced to form the bedrock of
the river, A local dam has beon built across the river

near the rail station.

River Mada (on Aawrsa-Keffi road, site 12),

A visit was wade here on 16 May, 1984, The pre-cambrian
basement rockes Corm the hodrock of the river, creating
several rapids, The water was very turbid ard laden with

sedimentsa., o Sirulium larvace were secn for collection.



Dalle Survcy

Entomclorical Investiration

In this socticn of the investimation, results obtained
were groupad into tuo caterories, (2) June - Aupust and (b)
October - Decomber, represcnting: the wet (nd dry scasons

respectivcly.,

The fly bitinz density and transmission potentisl

During June - Agast, o total of 490 flies were caurht
and dissccted (Table 1; Appendix 2). 226 of these were parous
while 264 were nullivarous. OF the parous flies, 22 (9.’?0/0}
were infectod with o total infoective filarial (0. velvulus) load
of 71 (33,23, 15 frvu: the hoead, thor: X and abdomen respectively).
The total rumber of potentially infective parous flics (i.e.
those on third or subscquent bloodmeal) was 194; the total fly
biting density, infective bitin: dernsity and transmission
potential for thic poriod were 4,193; 153 and 231 respectively
(Aopendix 2 and 3).

Durine Octubor - Decomber, a total of 198 flies were
caught and dissected., 77 of thesc were parous while 121 were
nulliparous. & (10.4%/0) of the parcus flies were infected
with a total infoctive fliarial load of 18 (5,10, 3, from the
head, thorax an? abdonen respectively). As shown in Appendix
2 and 3, the total nuaber of potentifllly infective parous
flies wns 52/&?«5 neriod; the total biting density, infective



with third
sizre larvac

cniy (&l

willl Céve-
lopine ine
fection
el fh)

with civ
infectizn

{2 ™3

and

P8 4

resion

June Tted

July 1654

Azt 184

; 163
Porouz (P) &4
Ieliipercus (N}
128
72
| 2
191
G
3

vl

pu-ag v

o

-]

LN

ha

r

lv

21

10

atl]
na
By
o

i0

_1._.4,_

Led

5

N B
-2 s e P il
October 15t 102
F 7 4 0 2 15
. . ] £s
hovarnbher 105 fl
| P o : ._ 3

December 1584

2t
P i0
N 15

O

Totzl
Oct, -Dec.

04 ) . 136

B 17
U =3

¥ tosed on LoLval naedr ©f ari flies..

B Lesed on toiar nashter ©

parous illas

body




.

denaity
bitinz And trensmission potontial were 1,532 71 and 38

respectively.

Conventional rain typical at Dalle villape introduced
a bias on the hourly, daily ond monthly fly catches in
relation to parous and nullinarous flies during the wet
scason {(Fir, 4 and 55 . A8 con he saecn in Fig. 4 and
fppendix 2; with ne rain cxperienced in June, the total
number of flies caught por raon per day was 54 this fipure
was reduced to 35 nnd 48 during the rainy wnthas of July
(with 2 hours of rain in the morning and 4 hours in the
evening) and Aurmst {with 6 hours of rain in the morning)

respectively.

Details of the various paramenters ~f S. damnosum s.1.
and their derivation as formulated by Duke (1968a), are

given in Appendix 2,

Fly Biting Cycloes

From the wet and dry season observations represented
above, it iz clear that the {ly biting densities, which
showed both daily and wonthly variationg (Fig. 64, B, C, D;
Appendix 4}, were hifher in the ralny season. During this,
season, the highest biting density (85 flies) for both parous
and nulliparous flics was observed in August botween 1300 -

1600 hours (i, 6C; Appendix 4).

The total bitine ﬁctivity of parous flies show a sharp

rise at about 1000 hours and reached a poak at 1300 - 1400 hours,
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In constrast, the total biting activity of nulliparous
flies increasce” later in the day at about 1200 hours and

reached a climny bebtwewms 14560 - 1500 hours (Fig. 600,

During the dry season (Dctober - Decomber), the
hishest biting density (43 rlics) for both parous and
nulliparous flies wns ohacrved in Octobor butween 1200 -
1500 hours ) (Fisz. 74 Appendix 4). The hourly and monthly
variations in biting rates, cloarly noticenble in the wet
season for both catogorics of flies, is also sobserved

in the dry season (Wir. T4, B, C).

The tutal activity of pdrOus fiies began slowly in
the morning, reose sharply and reached a maximum at 1200 -~

1200 hours,

Conversely, the total biting rate of nulliparocus flies
was alow but attained a steop peak between 1400 - 1500 hours

{Fig, D).,

A numerical comparism of parous flics and mullipars
encountered throughout the study (Fis, 55, shows 1 monthly
preponderance of nullipare: the only exception to this
pattern was ohgerved in July when more par cus flies were

caught biting.
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The prevalencc of‘g;qgigulus infection in the human

population.

In a total populaticn of 223 persons skin snipped, %4
162.2%0) and 129 (57.80/0}, were males and females |
respectively (Table 2y. 21 (S.QD/O} ware positive for
onchocerciasis in the ontire population; of this, 10 (10.€7)

and 11 (8.539were males and fomales respectively.

Althousgh the intensiby of infection, that is, the
mean number of microfilariae/snip/hour was hichest in
the 26 - 35 year ane group, the highest prevalence rate
was found among the 56 year age rroup and above and higher
in men than women. These cbservations are graphically

showmt in Fig, 8,



Table 2: Prevalence of Onchocerciasis by sex and Age rroups

| Total Nc. Examined No. with positive Precentape positive Both scxes
skin.
Ae Froup
(year) 'Male  Female Mala  Fapalo Male Female Total Total
No. positive
Examined
241 1 1 0 0 0.0 0.0 2 0
1-5 12 21 0 0 0.0 0.0 3% 0
6-15 33 19 1 1 3.0 5.3 5 2
16-25 " 31 1 0 7.1 0.0 45 1
26-35 13 2 2 2 15.4 6.9 42 4
36-45 3 7 2 1 66.7 14.3 10 3
46-55 4 11 0 4 0.0 36.4 15 4
S8 | 13 10 4 3 30.8 30.0 23 7
Total 94 129 10 11 10.6 8.5 223 21
hrrﬁ £1-¥5) ,
M, Microfilariac :
.

5
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CHAPTI'R FIVE

DISCUSSION

Preliminary Surveys

The results of the prcliminary surveys have confirmed

earlier reports (Crosslwy, 1979; 1981c¢) that the brecding

of Simulium darmosum g,l. io associated with rivers which flow

over the surface of thoe hor! pre..cambrian rocks. The results
also indicate that brecdin: could also be adversely affected by
fast but unstem_‘ymt';r currents laden with scdiments; these
factors, adveese water current and sediments reduce larwval
settlement siteos and creatae condlitions for larvae to be
easily washced dowmstren: (Baker, Mandiapu.mn Mapila and
Batwanrpn, 1977). These factors probably nccount for the
observations made at River Assob durins tho first visit on

25 Awpust, 1983 and laior ou the 3 November, 1983. They

may alsc be responsible for the number of active breedirng
sites of S. damnosun s.l. on the Lower Jos Plateau, in
contrast to only one active breeding river {River Assob)

on the Plateau escarpment to the apparent lack of a single
breeding site on the Upper Jos Plateau.

It is important tc note that the results of the surveys
are interprcted with caution as they are not without bias.
The time and number of visits made were very likely to have
affected the results. as the presence or absence of Simulium

is associated with othor bLreodins parameters such as water
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temparature, water lcz:ml, hydrogen ion concentration,

the concentration of dissolved salts and the amount of
organic matter; these factors sre in turmy influcnced by
the season of the year (Gﬁmw, 1073; Grunewald, 1981).
Furthermore, wman's interforance alons such river systems
might have aflectadl some F the factora responsible

for sood breeding in the past. For instance, in 1982,
Grepory {Per-s; Corml. ) collected larme population of man-
biting adult Mise and larvae at Iri Station (R. Sarkin
Pawa; site 11), bub pr*obzihly as a2 reault of a dam construc-
tion in the vicinity of site 11 (Fir. 2), no adult flies

or larvac were Pound in th  area durins the prosent study.

It must be cmphagsised that the problam of lopistics
coupled with the bad poads associai with many of these
rivars mads complete survey of the river systems impossible,
Tt is therefore possible that some Sinulium breeding sites

mirht have boon overlooked Auring the survevs.,

AL the ond of the preliminary surveys, the Galma
fiver (at Kudaruj and KXo Fdver {nt DALlC), proved
suitable sites for svod breeding of 3, damnosum s.l..

Dalle villape was finally chosen for this present work

in proference to Kudaru as a result of published records

of previous works donc cir tho provalence of the disease,

fly biting densitics and tr'c-i.nsnnission of onchocerciasis at
Kudaru (Crosskey, 1954; fetttn, 1987}, o such records exist

for Delle villagk.



Dallc Survey

The principal aim of this investigation has been the
elucidation on man-bitin: Simulium in relation to the pre-
valence of cnchocercinsis at Dalle villagpe. The discussion
examines thc results obtuined in threc main sections:

(a) the fly bLitinge density, infective biting
depsity and tranamission potential with
resnect to the wet and dry scasons.

(b) the prevalence of rnchocerciasis in the
human population, and

(c) the eelationghin between Jdisense prevalence
and transmission potential.

(&) Fly biting density, infective biting density and

transmission petentihl,

It is cvident fromt the results obtained that S. dammosum
s.l. breed favauwrably andd bite in large nunbers in the raining
seascn (Tabli: 1), This is manifested by a larase preponderance
of both cateivries of flies in the wet scason., This finding
supports earlicr rerorts clsowhere in Miperia (Crosskey, 1954;
Amuta, 1981 ).

The wet seaseon is also the pericd of sreater
transmission as indicated Ly the numbers of potentially
infective parcus flics, infective biting density and
transmissior potential (Appendix 2).

Durins the wet scason, farmers in Dalle village
are actively invelved in farming activity thus
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increonsing the chances of ran-fly contact and subsequent
fransmissicn, In penorel, this period favours the radial

dispersal of the flics (Le Boyrre, 1366; Garms, 1973).

In coentrast, linear disparaion (Le Berre, 1966;
Garms, 1973) of the flies iz omperdenced in the dry season.
During this period, man iz less engared in farming activities
oxcept towards November/Decenber when crop harvest bering.
In order worvs, unfaﬁourahle dry szason conditions not

only rcduce £ly populations Dot restrict  ly movement.

Considering the biting Zdensities (Appendix 2), whot
the results convey is that Iif it is possible to expose a
human=being to the bites of the flies a1l day, froun June -
Aurust and October - Pecember, as is the case in this study,
the person iz likely to receive total infective bites of
153 and 71 during the welt and dry seasons respectively.
Such a perscn is also likely in th€ ~ourse of these bites,
to receive total filarial load of 281 and 38 during the wet

and dry sensons Pespectiﬁcly {Appendix 2).

4 congideration of fly bhitinge densitics and infective
bitirgyy densities lead to the concept of transmission potential
as proposed by Duke (19682) and modified by Walsh et al, {1978},
The fermulace have been used by several workers to study fly
population traends and relate theose to ontomclozical and
clinical findings; It is al prosent beiny used in assessing

tho effectiveness of the onchocoreiasis control prorramme in
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the Upper Vclta resion and the tolerable level of 0. volvulus
transmission for rescttlement area (Walsh, Davies and Cliff,
1981).

With the proposed concept, Duke (1965a), carried out
similar btut morc extensive uorlc over cne year at Belo, in the

forest rerdicon of Cameroci,

The results show a hijher preponderance in biting
densities, infective biting densities and transmission potentials
durins, the dry scnson. Dulre attributed the fall in transmission
in the wet season to the hirh fly mortality rates associated
with adversc weather conditions like excessive rainfall, low

temperature and least sun,

The results of thissudy at Dalle village in the Guinea
savanna region of Himeria are contrary to Duke's findings at
Bolo in the ferest zone of Cameroon. The climatic differences
make data comparison difficult, It is worthy to note that
althouzh thepresent work is limited in scope, the results
hovicver serve as puide on the pattern of onchocercal

transmission at Dalle.

It must howcver be noted that in calculating the
transmission potentials for Bolo, Duke (1968a), assumed that
all third stage larvae found in the flies were infective
and would be subsequently inoculated intc man when bitten by
infective flies. Garms (1973), cautionod against such an
assumption as it rrossly over estimates the actual reality,
Duke (1973), later observed that only 80°/0 of the infective
larvac actually leave a fly when it feeds and only 40%/6 of
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infected flies shcd 21l larvac to become negative. Therefore,
in calculating the transmission potentials for Dalle village,
only thir stage larvac found in the head were considered in
calculating the tronsmission potentials; this according to
Walsh, et al (1978), clesely approximates the number of

third stare larvac to be transmitted.

The fly bitin: densities (Fiz, 6 & 7 ), show hourly,
daily and monthly variaticns with respect to the season.
The highest mmber of flics cmyht was in Jugust, the lowest
was in Decamber (Fig, 5).

The tetal fly cabtches made for cach month during the
rainy season was influcnced by the hours of the day in which
no flies were caurht because of rain, This reduced the total
fly catches for the month of July, Althoush rain fell in bhoth
July and August; it fcll in July wi%hin the peak of nulliparous
flies (Fiz, 4). This affected the total number of nullipars

(Fig. 5), and the biting tines of parous and nulliparous flies.,

Howcver, if the results obtained from Junc .- December
are critically examined, it becomez obvious Prom the biting
densitics, infective biting densitics, and transmission potentials,
that thc month of Junc was the most favourable time for fly
breeding, biting and transmission (Appendix 2). This probably
suppests that ~ood brecding and transmission take place
in the carly rains. In the niddle of the rains, the river is
at flood due to excessive painfall recorded in Dalle and around
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the river’s source in the Ké.fz‘mchan/fiae;or'u area, This created
a fast but unsteady w:iter current laden with sediments; these
have been reported Lo mdﬁce l:;x*;ral settling sites and cause
detachment arx! subsequent washedown of larvoe downstream (Baker,
Mandiagu-mae-Mapila and B(atm;ﬁ, 1977). In addition, the |
oxcessive huurs of rainfall forcas adult flies to shelter
thereby reducing: mans-fly contéct and the survival ;l rate of

the flics (Duke, 1968a).

When, the teial percantase of infected parous flies
is considercd with ruspoct to tho wet and dry scasons, a slight
percentagse inercasc in infected parous flios (10.4Dfo dry season;
9.4%/0 wet sczson) is observed (Table 1; Appendix 2). This
implies that man-fly contact w:-is also hirh in the dry season
degpite the fact that man is sé.id to be less enpared in farming

activity during this period.

This obser'(ratim ca&z be axplained in the lisht of the
fact that the inhabitants of ]Jdlle villame constantly
frequent the river vhich SGWOS as the source of water for %
their domestic usce: this factor may account f‘f;nr*aﬁ?)par’ent

inecrease in man-tly cnmtact during the dry season,

However, the dry wc:é:bhcr conditions adversely affected
the survival rate of the Clics as indicabed by the number
(52} of parcus flics on third or subsequently bloodmenl,
thus accownting for the low infective biting density (7 1)

and transmiassion potontial {3533 (Fir. Ei .
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Fly biting cycle

The biting; cycles of parous and nulliparcus flies
show marked Jdifferences, with the parous biting in the
morninz €0 carly aftermoon honrs while maillipars bite

largely during late arternoon hours (Fig, 6 and 7).

These  nonomonn have been previously cbserved
(Lewis, 1956; Lc Berre, 1965; Duke, 1968a; Disney, 1970),
and explapatory swpostions based principnlly on intrinsic/
extrinsic factors including the time of adult amersenco
from the pupac have been advanced by Le Derre (1966),
Duke (1968a) and Disncy (1970,

This present work (Fig. 6 and 7; Appendix 4),
supports the observation by Duke (1968a), that
oviposition possibly takes place in the eaply morning
or latc in the ovening of the previous day thus, explaining
the wave of parnous flics in search for blood meals at
about 1000 hours. At this time of intensc parcus activity,
nullipars may be matinr and feeding on plant sugar before
seeking for blood meals in the afternoon.

The prevalencc of onc!mcer'ciaisis in human population

In this study, a 9.-\0/0 prevalence rate for onchocerciasis
is observed, indicatings that the disease is sporadic (Anonymous,

1973a) in Dallc village,

in
The results show an inercasc / the prevalence of the

disease with are. Pre-school children (apge of less than six

years) did not show any infection. This clbservation sugrests
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that tho older are roups havae had more exposure to the bites
of the flizc, Pre-school children 2o not actively participate
in farmin~ activitics -nd ;aenerally do not freguent the river
except whon talon thoere. This lowered their chances of coming
into contact with the flics thus, lowering also the chances of
trangmission. Hovevor, the lens pre-patent period  penerally
associated with the paragites in man (Dulwe, 1972; Ancmymous,

1976), ray alsc b atiributed to this observation,

The increase in intensily of infecviorn and its subsequent
decline wvith increase in ase, i3 in lire with carlice findirgss

reportad by Drycoson (1976},

The dacline can be clained in the lisht of the fact
that as onc advancus intc old ame, cnue’s activity with rospect
to famirng:; struacth raduces. This kecps man avey from the
farms thus lowcring nan’a frequont centact with the flics
and thc intensity of' infocticn; the intensity of infectien is
directly rclatcd to the nuaber of infective bites receivixd by
man (Duke, 1968a). Alsc al this ame, skin 2trophy which is
associated with the later part of the disease (Connor, 1974),
may not favour the Dwrther establishment of the parasites.
fAdded te this, the imaune »cgponse (Somorir., lciner & Ajuswe,
1977; Bartictec, et 21, 157C), may also confribute appreciably

in keepins dovn the intensity of infection.
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In Dallc villase, mon ;#m uomen actively participate in
farming activities and there is oo cultural/religious observance |
which absolutely restricts the woman.foll: o household work.
The hirher prevalence rate duserved in mon misht be due to
the more active and f’mqﬁmt involvement of the meh on the farm,

Relationship butween dissssce prevalence and transmission potential

The infective bhitins deonsity ond transmission potential
depend on many interrelatad f‘:.ictors; one of which is the size
of the hunnn population and the availability of reser«Oir of
microfilariace in the humrn population on which the flies
feed = (Dulg, 1968:3.); Thego factas have heon confirmed by
Duke {1968c} and De Sole nd Kloos ( 19?6i. Therefore, for any
reasenable amount of transmission to takoe place, there mugt be

a large and ready scurce of 0. volvulus microfilariae.

The lcow prevalonce of the diseasc (9.40/0) coupled with a
low intensity of infection (4.8nmf/snip) in the village of Dalle
is evident of a poor rosorvisr of microfilariae of C. volvulus
in the amall hunan popula_tion; The low firures may not aa%ount
for the high number of indected flies (30; 4.47/0) in the total
fly population (638 caught biting man. The high infection ratc
is also reflected by the infective biting density (224} and
transmission potentinl (319} obtained from a total fly biting
density (5,725! for the whole pericd of investipation, It is
therafore reasonable to susest that the human population of the
neighbouring villages such as Dopoje (Fip,3), may be contributing
appreciably to the pool of Q;*Jolvulus roscervior from which the

flies feed,
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The village of Dalle my be considered hypoandemic fur
onchocerciasis (Anonymous, 1973b; Philipon, 1977). The
accepted valucs for toberablc levels of O. #olvulus transmission
for a rescettlement aren as procticed in the Volta River Basin
Area, :fr# Armual Bitin~ Rates (ABR) of less than 1,000 and an
Annual Transmission Potential (ATP) of lese 100. For Dalle
village, the total Bitin NMate and Transmission Potential for just
six months arc shown to be hicher than tha tolerable level of
0. volvulus trensmission and this therefure calls for prompt

control measurcs.,

However, the cunplete lack of sewere clinical monifesta-
tions (likc impoired vision or Llindness) amons those found
positive for onchocerciasis (Table 2), coupled with scveral cases
of intensc body itchin and the low microfilaprial load in
the human population swyest that the forest' type of transmission
which extends to ercater port of the Guincn Savanna (Duke, Lewis
and Moore 1966; Duke, 1970), may be taking place at Dalle,

Thus, furthcr elécidation on this stuwdy requires data on
opthalmological paramcters ond on the strain of 0, volyulus beins
transmitted by S. damosws s.l. in the village.

Summary and Conclusgions

A 8ix month study (Junc - Awust andd October - Decanber)
was carried out on zonc aspects of man-biting Simulium in

relation to,,  orevalencs of onchocercizsis at Dalle villame.

<]
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The biting densities of the flieg are shown to vary with
the hour, day, month and scason., The highest biting density
(191 flies) was recorded in fupust: the lowest (25 flies) in
Decembar, Highor bhiting and transmission was found favourable
in the wet season especially in the month of June, thus
indicating more fawvourable biting and transmission in the

early raina,

The prevalence of onchocerciasis in the human population
was low (9.4°/0): the highest prevalence rate was found in
the age group of 56 years and above and hisher in males
than fomales., The intensity of infecticn was alsc low
{4.8mf/snip), but penerally increased with age reaching a

peak in the 2635 year age group.

The investigation concludes that the human population
in Dalle village and other neighbouring villages may provide
the reservior of 0. volvuiug, as indicated by the high
infectivoe biting density and transmission potential. v
It further concludes that the fall in biting densities in
July and August (highest in June) may be atiributed to rain
offect at Dalle and the Jos Plateau area; and that the fall in
onchocerciagsis trangmissibility in the dry season is attributed
to the adverse dry scoson corklitiong on the survival rate

of the flies.
The study supggests that the forest® type of transmission .

associated with the forest and greater parts of the Guinea

Savanna regions may be taking place at Dalle village .
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Further work involving opthnlrnlogical investipgations and the
« strains of 0. volwdlus transmitted in the area is required

to verify this supmestion.
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APPENDIX 2: Slowing'the (values for the whole fly pepulation) caily and monthly biting censities,
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-

infactive bitinm density and tranomission potential (June - August).

1

Pericd of Investization

Symbol Paremeter Deriwation Jwe | July | Augwet | Tote
a Total ro. of flies caught and dissccled - 161 128 181 ._.m&
b Totzl no. of flies parcus - &4 72 c0 226
[ Tetal ne. of flies infected (%/0) - &(12.5) 5(6.9) [5(10.0) NNG...:
d Tetal no. cf flies infective - 7 4 2 19
e Tetal q..,n,. ¢f parcus flies cn Jrd or subsequcent bloodmeal (potentdally infective) mvm 56 £3 mm._ 154
r Tetal no. of flics/man/dey (daily biting censity) mg 54 35 48

g Total no. of fliss/mzn/peried (menthly tizing density) fyx® 1620 1085 1488 4ic3
h Total no. ef infactive flies/ran/day (Ceily M..s.n.onuu..h_.m bitinz Zensity) m_.. 2 1 2

i Total no. of infective flies/man/pericd {(menthly infective biting density) hy** € K 62 153
j Tetal no. of infectiwe larvaa (in hezd regicn only) - 1 8 14 a3
K M. ms. of infoctive larvac/infective fly (larvae in hoad repion only) 374 2 2 2

1 Total no. of infactive larvac/man/cay (Jzily trenssissicn potential) K & 2 4

© Totzl ?.,. of irfective larvac/r=n/perind (nonthly trenamission potential) ﬂwwmmw et al 110 €2 102 283

.

A= rithmetic mean o, of days catches wore made June, 3; July, 4; August, 4.

Fercentoge (“/0) based on total rumter of percus flies (symbol bl.

¥, of days in theo respective months

June, 30; July, 31; fugust, 31.



[FZEMDIX 2; Cont. (October - December).
T Perin? of Imwetigmtien
Sy=kol Peresetor rivaticn Oct. Nov. Dec. Total
A TCIAL i, Of I11ies Caughs i Caosil R - 102 [ s | 1
b T2tal no. of flies percus - ar 30 10 77
c Total no. of flies infected (%/0) - 16.2) |2(5.6) j0(0.0) 8(10.4)
d Totzl no. o flies infective - 6 1 0 r
e Total no. of percus flies on 3rd or subsequent tleodmeal (potentislly infective) m...w 3T 15 ¢] 52
3 Total no. of flies/man/day (caily titiac densaty) .m., 26 18 €
3 Tote) no. of flies/men/pericd (menthly biting density) fyns 8o 540 186 1532
h Total no. of irfective/flies/-an/dey (deily infective bitiag dencity) m: 2 G.3 0
i Tetal no. of irfective Tlies/man/period {monthly infective biting density) k¥ 62 5 0 71
5 Total no, nf infective larvae (in heed rezicn cnly) - 3 2 0 5
M . .
k “A ro. of infective larveefinfective fly (larvae in Lead region anly) Jzé 1 2 0
1 Total no. of infective lezr+e/-an/dey (daily tronsmicsion potential) kh 2 0.6 0
(4]

of infective larvac/uan/period {menthly transmissicn potentizl)

Walal:,

(1678)

et al

]

23

M
A =irithrotic mezn  ¥No. of days catches were rade
Octeber, 4; Nov., &; D.-eler, 4

#3lio, of days in the respective ronths
Getober, 31; Kovember, 30; December, 31.

Percontarze _._n\ou based cn total number of parcus flies (symbol b).
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Appendix 3: Showins calculetion of transmission
potential as standardised by Walsh
et al, (1978).

Monthly Transmission potontial (MTP)

MIP  * No. of days in the month X No. of infective larvae _

No. of days worked

X No. of flicc causht

Nc. of flies dissectod

For June: M'P * 30 x 11 x _161 . 110
3 161

For July: ¥IF = 31 x 8 * 138 4. 62
% ™

For fumuot:MIP “ 31 x 14 x 191 109
/A 157

For October: MITP~ 31 x 3 x 102 23
A c =

For November: MTP ;30 2 x Tl = 15
_‘-r—— ﬂ-

For December: MIFe 31 x 0 x 25 %0
— 4 it
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APPENDIX

4:

Results of hourly catches of S. demnosun s.1. and ace distributicn (June - August).
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-

Jios | JRE: Ro. of flles cmeht JULY: Me. of flies caught AUGUST: Mo. of Flies caught e b St GGAE,
Total average Total Averese Total iveraie Total rVCerage
(Pal) P 1y {(P-N) (P4i) P I (P+41) (P+1) P N (BN) (s P ON (Bal)
-8 5 1 4 2 5 0 5 1 7 1 3 2 17 2 15 2
8-3 g 2 6 3 9 3 é 2 g 3 6 2 2% 8 18 2
=10 13 5 8 4 12 &4 8 3 1 4 7 3 % 12 23 3
10-11 19 " & ‘ 5 7 8 4 1 5 3 3 45 23 22 4
11-12 % 9 10 6 6 12 4 4 15 8 7 4 50 25 21 5
12-13 21 10 11 7 20 16 4 5 P 13 10 5 & 39 25 B
13-14 22 2 14 7 18 12 G 5 29 20 g 7 & W25 6
14-15 21 € 15 7 13 6 7 3 27 16 1 7 61 28 13 €
15-16 1 3 19 2 13 8 5 3 29 15 14 7 58 29 29 5
16-17 1mn 4 7 4 1mn 2 9 3 17 3 1% 4 3% 9 30 4
' 17-18 E 2 4 2 6 e 4 2 13 2 b 3 25 6 19 2
m Totzl : .
} (7-18) 61 E 67 54 128 72 66 s 191 %0 10 48 450 226 264 45

§y - Mulliperous flies




