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ABSTRACT
A parasitol ogi cal survey and imunol ogical tests wore carried out to
detect the presence of Filarial worms, and or past experience with such
parasites in the popul ation within the Bonu village area of Nger State,
N geria, Results showthat the area probably falls within the hyperendenic
zone for Filariasis especially Onchocerciasis, Qut of 150 people skin

sni pped 63 of themwere found to be heavily infected with Ohchocerca vol vul us.

This gives a percentage incidence of 42% The incidence was found to be
hi gher anong the adults. The mal e popul ati on al so exhibited hi gher
i nci dence than the femal e population. 13%of the infected popul ation
conpl ai ned of eye sight defect. Al those that conpl ai ned cf eye sight
probl ens were 40 years of age or above.

Exam nati on of day bl ood of 310 peopl e gave a per cent age i nci dence of

7.1 % of D petal onena perstans. Conparison of venepuncture with finger

pricks as to their sensitivity for detection of infection revealed no
significant difference between the two technics. Qut of 89 specinens
collected by finger pricks, 7 (7.35% had parasites in their blood while

out of 221 specinens collected by venepuncture, 15 (6.78% had Mcrofil ari ae
in their blood.

I mmunol ogi cal tests using purified Dirofilaria imnitis anti gen and

sol ubl e fraction of Ochocerca volvulus Mcrofilariae were performed.




IV

H gher Indirect hemaggl utination antibody titers were obtained with purified

Drofilaria immitis antigen.

H gher antibody titers were recorded anong

the mal e popul ations. The indirect fluorescent antibody technique

general ly gave lower results when conpared with IHA teste, i.Autofluorescence

was observed with Mcrofilariae. There was cross reaction w th Ohchocerca

volvulus Mcrofilariae and sera from people infected wth D petal onena

per st ans.



INTRODUCT ION

Filariasis is a genoral Medical term for a number of d

by phasmmid nematodes belonging to the super family Fil

Onchocerca volvulus, Wuchereria bancrofti, Loa loa, Dip

isenses caused

arioidea,

etalonema

perstans, Brugia malyi, Dipetalinema streptocercum, ang

ozzardi are the main filarial worms of human importancd
are filiform (snake like, or threadlike) with simple mq
or somewhat dorsoventrally elongated, surrounded by paj
out lips and with rudimentary buccal cavity., The adulf

. worms live in thc tissues or body cavities of a vertebn

Mansonella
e« These worms
uth, circular
illae, with

filarial

nte host.

The female produces partially embraynated egps wiich, before or at

the time of oviposition, contain embroys that uncoil an

delicate snake like organisms called microfilariae. So

i become

me of these

microfilarine may be sheathed or shenthless (WHO, 1974)
While cirzulating in the peripheral blood or other cutapeous tissues,
these mierofilariac arc ingested by blood sucking grthropods,
In the appropriate arthropds the microfilarine migrate put of the

digestive tract into the hemocoele nnd in suitable locations,

|

he arthropod

metamorphose into first and later into advanced larval gtages,

The mature larvae mipgrate into and down the hemocelic cavity in the
labium and escape inte the vertebrate host's skin when 1
tokes its blood meal.

Wuchereria bancrofti, Adult filarial worms are in the lymphatics

froquently below the diaphragm, the microfilariae are sheathed and

exhibit nocturnal periodicitya. /2
CLE R -
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They are present in the peripheral blood between Ten O
and Two O'clock in the Morning (2,00 am,).
eles, culex, and Acdes are the arthropod vectors of tr
Extreme cases of baneroft's filariasis manifest itself]
of the extremities (hands and lepgs) and of the genital

glands,., Wuchersria bancrofti occurs throughout warm

Onchocerca volvulus occurs in the skin, The microfila

raroly found in the blood, sputum, urine and cerebro=-s
(Duke, Vincelettc nnd Moore, 1976). Members of the si

the flies that transmit the parnsite, Simulium damnos

'clock (10,00pm)
Mosquitoe ppecis of Anoph-

Ansmission,

in elephnntiasis

ina and mammary
climates,

rine are

pinal fluid
muliidae are

him is the main

vectors in West Africa while Simulium woodi, Simulium npevel and

Simulium ochraceum are the veators of the parasite in

Guatemala and mexico (Nelson, 1970).

Past Africa,

Clinical manifestation of

Onchocercinsis includes Itching, Onchocercomata, depigfentntion of

the skin, and occular complication {(which is the singlq

elinical manfestation of the disease). Onchocerciasis

mainly of the developing countries with foci of endemi

t most important

is a problem

ity occuring

in Tropical Africa, parts of mexico, Guatemala and Ven¢zuela,

Although onchocercinsis does not kill, it incapacitate
and make him an economic burden.

A whole village in n hyperendemic area may desert
making the area agriculturally useless, It therefore {
while a piece offertile land may be demerted, another j
will be overcultivated with consequent decrease in the
In some endemic areas the rate of blindness of

crops.

comnunity could be ns hipgh ag 25%.

the sufferer

the area,
follows that
iece of land
yield of root
the infected
/3
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Small scale control programmes are usually not su

to reinvasion of the controlled arca by flies from nea
grounds which could be up to 100 kilometers away, Eff
therefore demands that it sould be both intensive and
The Loa loa wormms are transmitted by tabanid flies

+

to the genus Chrysops. These flies brecd in the mud of

50il and live in the Canopy of forest trees. Loa loa 1
more prevalent in forcst areas than in SaWannah areas,
lariae of Loa loa are found in peripheral blood between
2 pems They are usually sheathed, They are responsibl
called "Calabar swelling" or "fiipitive swelling" (Craig
1970). .

This wsually puts the patient in a state of psychelogic

Sometimes the worms are seen moving across the

The other filarial worms of man do not have sipgnify
genic effects on the patient,
It was estimated by 1974 that about 280 million ped

infested with Wuchereria bancrofti and Brugia malayi whi

30 million people, mostly in Africa, are infested with a

vol¥¥lus (WHO, 1974, Nelson, 1970),

The treatment of filariasis, remains genernlly unsa

¥

peessful due
Pby breeding
pctive control

pxtensive,

belenging

marshy

8 therefore

The microfi-

10 a.mq and

e for the so

and Feaflst,
yes.
neurosis,

cant patho=-

ple are

le about

nchocerca
-m

tisfactory

duc to two main reasens: (1) the drugs in themselves profoke allergic

reactions in the patient which sometimes could be fatal,

as in the

troatment with suramin (2) Apart from Loa loa, Diethyl C
which has become the drug of choice, does not

the adult filarinl WOTI'MS o

bamazine,

act effectively on

L k.
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Serolomical dizgnosis of filariasic is still at the experis
The problem is the lack of availability of material in 1ma

which ciun be used in the preparation of antigens.

are being encountered, rromising results have been obtuined

nental level,

e quantities

While these set backs

with the

indirect hewagglutination test, indircet Flourescent Antibgdy test and

Enzyme~1inked immuno absorbent test (ELISA) (dmbrogse-Thome
et al, 1975).

Filariaszis is one of the paragitic diseases which hasg
attengion by the World Health Organisation. There are conj
being conducted by WHO in collaboration with the governmeni
countries concerned, See map L.

Thexre iz a great need of parasitologists, Entomologisi
Immnologists working together to achieve a lasting solutig
of filariusis. Unflortunately not many scientimts are invol
regsearch in Nigeria, Maony of the foci of filariasisg therej
undetected.

It is however note-worthy that the Federal Government
the Onchocerciasis programme in the Lth National Devel: pinel
Qur objective in this programme is to shade some more ligh]

actual epidemiological situation &f filarial infection in |}

which is located near the Federal capital territory of Higy

vl /5.

t, 1974 Voller

received great
Lrol programmes

. of the homs

| and
b1 te the problems
lved in filariasis

Fore remain

has included
nt Flan,

L as to the
o village

bria,
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REVIEW

Wuchereria bancrofti.

Morphology and life cycle.

The adult worms are creamy white, minute threadlike | nematodes with
a smooth cuticule. The male measures about 4Omm in length by O.1mm in
diameter, Thé female measures 80 to 100mm by 0.24 to O.3mm. The vulva
is cervical in position. The short Vagina and Outer Segmpnt of the

uterus are single but the remainder of the female renitalia is paired.
The young embroys in the inner portion of the uterus are ¢onfined within
thin, hyaline, ovoidal shells. As they are pushed into the Outer portien
of the uterus the shells become elongated to accomodate the uncoiling
embroys and become known as sheaths of the embroys (i.e. microfilariae),
In this stage they are @ischarped by the mother worms, THe microfilariae
which migrate into lymph and blood channels average 244 tq 296 microns

in length by 7.5 to 10 microns in diameter. They are bluntly rounded
anterioly and pecinted caudally. The microfilariae move alout gracefully
through the lymph or blood stream. The internal structure |[can be studied
enly by the use of fixed stained preparations or by vital |[dyes which

show a central column of nuclei among which are land marks| used In -
differentiating this species from other microfilariae in HYlood and

tissue films.

Microfilarial periodicity: In autochthonous infections in F°5t endemic

areas, in patients harboring living adult W. bancrof ti,thpre is a noctu=
rnal surge of the microfilariae into the peripherQl circulation, with
maximum number between 10 P,M. and 2 AM and it is unusual to find
microfilariae in daytime peripheral blood (Smith, 1975),
Relaxation of the host's body during sleep may be responsible for
migration of micrgfilariae to the periphery at night (Chunﬂler and

Read, 1960),
-.-/6-
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The mosquto phase of the life cyecle.

On arrival in the stomach of nn appropriate host fin a blood meal,
the microfilarine lose their sheaths in the first tyo Eo six hours;
someg of them work their way by use of claws at the ccpPalic end of

the larvane through the wall of the proventriculus and gardiac portion

of the midgut and in the course of four to seventeen hours have

reached the thoracic mwcles, During the next two days|they metamor-

phose into a short sausage organisms measuring 124 to

although the genital primor«dim are still inconspicuo
tine the first ecdysis has occured. During the early
second week a second acdysis occurs nnd the worms rapidly elongate
into the filiform mature larvae which measure 144 to 2mm by 18 to
23 microns, Under optimal conditions this stape is reafhed on the
tenth or eleventh day, when the larvae migrate through fthe hemocele
within the labium (Proboscis sheath) down to the labellh of the
mosquito, through the tip of which thcy escape into the| vertebrate
host during blood meal, Of the species of mosquitoes which serve

as natural biological transmitters of W. bancrofti the Ffollowing

are particularly important: Cullex pipiens and Culex pipiens vars.

pallons; Asdes aegypti, Aedes PObynesiensis; Anopheles flarlingi,

.uo/?l
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Many other species of culex, aedes, mansonia and Anoph
beon proved to be satisfactory intermedi-te hosts by e

testa,

Dovelopment in the Human Host.

It is commonly acceptud that infective - stage larvnae,
ting the skin, pase through peripheral lymphatics in wh
and grow, then scttle down in cortain lymphatic vessels

to lymph nodes, grow to maturity and mate, followed by

of the gravid females (Craig and Faust, 1970).

Pathology & Pathogenesis

The pathogenic effects of Wuchereria bancrofti are depe
several factors including (1) tollerancc of the individ
parasite (2) dosnge of infective stape larvae ineculate
mosquito (3) No of infective bites (%) Anatomicnl locnt
body where immature or mature filarine become temporary:
nently lodged (5) possibility of supervening infection

Staphylococci or Pathopenic fungi. The sequence of eve

development of Baneroft 's filariasis may be outlined as

(1) hiological incubntion period

(2) patent symtomless period

(3) ncute stage and (4) chronic stage.,
The biologieal incubation perioed lasts one yoar or more
entry of the thirdwestage larvae into the

- first appear in poripheral blood),

skin until mier

eles have

Kporimental

after penctra-
ich they migrate
y retrograde

parturition

fident on
n1l to the
[l by the
Lon in the
ly or perma-

Y

yith Streptococci.
nts in the

follows g =

(i.cs from

filariae

¥,

v oy

weo/8a|
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During the patent symptomless period which may last fof several

years or even throughout life in native population, thTre are

typically no manifest symptoms, although local tissues |alterations

nround the adult worms may be in progress. Migrofilarise are usually

domonstrable in Peripheral blood. The acute stage is flhe one in

which lymphangitis at times with lymphadenitis usually (with filaria

fever is the consplcuous symptoms The lesion, retrograde to lympha-

tic cobstruction produaced by the adult or immature worms|, is typically

linear, elevated, hyparemic and excruciatinglly tender |(Hun tington

ctenl, 194h4). Eventually the chroaic stage develops with enlargement

of the involved corgan or nmember in the elephantoid type| of the

discasc or the development of lymphococle. Elephanteid extreomities

o scrota moy become tremendously enlarpged and & great burden to the

patient.(Craig & Faust, 19703 Chandler and Read, 1960)4 The elephan-

told tiseue usually consiste of lymph and fat in n matrix of fibrous

material, covered by n tightly stretched thickened skind As the

aftult worms become more and rore confined by abliterativ
in the vessels, by thrombi forming in and around them on
- proliferation, they die and become abaorbed or impregnat
ealecic deposits and are peripherally infiltrated by lymp
plasma cells, with subsequent formntion or invasion of g
cosinophils, large mononuclears and fibroblast resulting
Iation of the de; d or dying worms. Worms undergoing deg

and discharging metabolites are probably resgponsible for

histocytic inflammatory processes usually developing arc

¢ changes

by tissue
ed with
hocytes and
fhant cells,
in encapsu-
eneration
acute

und them,

-n a/ga
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Faust et al (1952) reported postmicrofilarinl stages of Wuchereria
banerofti in peripheral blood of n female patient with glephanti
asis. Obstructuon of lymph trncts, canused by tissue rdactions
around dying and dond worms accounts for the Mer pictyre of
elephantiasis, Blockade and inflammation in the thoracdic duct or
median abdominal lymph wessel may result in a lymphangitis of the
serotum, penis or prepuce in the male, or the external [genitalin
in the femalee In women the mammary gland is often invblved
(Husayin, 1951), In summary, adult Bancroftls filariae| produce
obstruction in the lymph vessels, at times accompanied py lymph
stasis and edeman. As the womms become more and more copfined, they
dicy with resulting lymphangitis at first acute and latgr chronic
in type. The end result is usunlly elephantiasis,.
In individuals with an elephantoid member the skin becopes tremen=-
dously stretched, poorly nourished nnd cracks so that if{s invasion
ny pathogenic bacteria and fungi nnd the development of|slowly

henling chronic ulcers commonly occur,

Treatment
Prolonged administration of certain antimonials and arsg¢nicals kills
circulating microfilariae and eventually inhibits their (production,
To eliminate the adult worms, treatment has to be continued beyond
the limit of practicability. Suramin has more rapid acfion on the
larvae and adult worms but because of its toxicity and Hecause it
hans to be given intravenously it has not received wide Jcceptance

...ﬂp.




for masetherapy in hyper endemic arens (Budden, F.C, 1959).

Diethyl carbamazine (Banocide) has become the drug of ¢thoice

partly because it is given orally, quite tolerated to gome limit

and because it acts quickly against the blood microfilpriaec (Hawking,

1955, Jordan, P, 1959)s. It is believed by some resear
drug eventually sterilises the adnlt femnlees Surgical
elephantoid tissue will temporary reduce the member, a
rrance may be anticipated if collaterial lymphatic cir

not being established.

Occurence

Throughout warm ¢limatic regions of the world.

Diaﬁnosia

This is made by demonstration of the microfilariae in 3

The best time for this is usually betwecen 70 pems and 3

hers that this
removal of
though recu=

ulation has

ight blood,

Nalle

Serological diagnosis has been done using antigents fer Dirofilaria

species and also species of Setaria, The problem invol
zical diagnosis of filarinsis will be discussed in morT

under Onchocerciasis,

Control

ved in serolo=-

details

The use of Diethylcarbamazine in the chemotherapy of Wuchereria
bancrofti and Brugia malayi have shown promising rasultE but where

Loa lon and O. volvulus occur togcther with these worms
danger (WHO Teche repe Ser. No. 542, 1974),
.../

y there is

11e
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Where macs treatment with drugs is impracticable, the control
filariae must depend on vector. Vector control when used in
with mass treatment and environmental improvement programmes
be beneficial, 'The ideal method of control would be to modif]
habits ¢ in other to prevent the breeding of vector species,
by arranging for the adequate disposal of waste water that of
gite for C.¥. fatigans,
Unfortunately the rapid and unplanned Urbanisation that has g
in mos tropical cities has caused the populations of these cj

to expand 4t 2 rote that exceeds the ability of the authorit]

of
ponjuction
pay also

y the

for example,

fers breeding

ccoured
ties

es to

provide adcquate sanitation. For several of the anopheles T
Aedes vectorse of bancroftian filariasis, and the mansoniz ve
of By m:lavi, modification of the Larval habita t to prevent
is difficult and often impossible. (WHO Tech, rep. Ser. 542
For the time being, therefore, seliance must still be placed
most part on Chemical Controlrof the filariasis vectors.
Chemical control: Dursban and its diethyl hamologue and fen

been used by WO East Africa .ledes research unit and resvlig

d

tors

breeding

for the

tliion have

showed

that with combined enviromnmental sanitation, C. D, fati~@g§ipopulation

in Africa Cities sould be reduced to a low level and at a 1d
than the resular cillng programme that is still the method df
larval control used in most urban areas in the tropics. Lagv

the method prerered over adulticide. Chlorinated hydrocarbgn
insecticides such as DDT are not suitable for control of C. |

but several orgunophosphorus compounds

susl 125

L'

wer cost

mosquito

iciding is

fat;ggns
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are (WHO Teeh, repe Ser., 542)., Among those shown to
are fenthion, Chlorpyrifos and cnlorfenvinphos (WHO T
542)e 1In contrast larvicidal oils are effective only
of application and in actual practice their use resul
and unsatis factory control,

For the control of Anophcles species, particularly An|

An, fuestus that transmit filariasis in Africn, resid

he most effective

pch, rep. Ser.
at high rates

ks in high costs

- gambine nnd

hal . house

spraying sould be effeetive in areas where the vectorg have not yet

manifested resistance to the insccticide in use.

Biolpogical controls The only available and effective

hgents for the

biological control of filariae vectors are certain sppcies of

Irvivorous fishe
situations but here they may significantly reduce the
density of mosquito larvae (WHO tech. rep. Ser. 542),
considerable amount of research in progress to find o
parasites, and pathogems for controlling vectors. Ho
i3 n possible danger of Introducing pathogens, parasi

inte new environment,

Genetic control: For several years, research efforts

directed towards the development of sterile male tech
other forms of pgenetic manipulation for the control o
and other vectors of dlseasec. As far as mosquitoes a

all these techniques are in the experimental stage an

require highly trained staff and expensive equipment,

They can only be used in favourable ecological

pepulation
There is a
ther predators,
there

Never,

tes or predators

have been
hique and
f mosquitoes
'e concerned,

i at present

"
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Sanitation, Urban environmental Improvement and Health

Educnation:

In areas wherc therc is virtually no basic sanitation,
waste-~watoer tends to acecumulate in the immediate vicing
while rain water collects both in the vicinity of housg

badly drained channels blocked with refuse and other s¢

In due course, such occumulations of water become popul
provide favourable conditions for the breeding of C.P.
Further more inadequate facilities for solid wnste col]
disposal invariably lead to a litter of empty cans, cog
disused motor tirces, which collect water where mosquitg
In this wny the lack of basic sanitation leads to the 1
plicntion of vector populations to levels that can raig
of filariasis transmission. To improve these ceondition
stop is usually the provision of bhasic facilities incly

wells, domistic wonter tanks, Pit latrines and cesspits.

Heolth Educotion:

domestic

ty of houses,
g and in

1lid waste.
ated and
ecticn and
onut shells,
as can breed.
apid multi-

2 the rate
s, the first

ding dug

The people can be helped to understand the need

for mosquiteo nets, for proper disposanl of water receptoples that nre

potential breeding site for mosquiteoes and the need for
disposal of liquid wates to avoid pools of water that ¢
as larval habitat, The people can alsc be taupht the s
symptoms of the discase and encouraged to scek treatmen

SS:‘J.Z‘:Y.

cae/ 1.

the proper
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ions and

t when nece=
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Brugie malayi
Occurence: Parasitize man in considerable area of India, ceylon,
sumatra, jova, Timor, malaysia, Philipines, Southern Thailand, North
Vietnam, Chins, South Korea and Japan. The morphology is siJilar
to those of ', bancrofti, Various mosquitoes are the ugents |of
transmission-sedeg, Mansonia and Anopheles. The patholo --icalF pictures

aressimilar to those of W. bancrofti, that's while the worn wns

formally called Vuchereria malayi, Treatment is the same patiterns as

in W, bancrofti., Dipetholonema perstans, Dipetalonema strej:}fcercum
and Mangonella ozzardi do not cause any significant patholoyipal

changes ~part from the usually first stage tissue reaction dup to

w

the presence of the parasite (Craig and Faust, 1970).
Loa lou (the African eyeworm).

Occurence: The present day areas of endemicity are confined tp the
rain forest belt of West Africa and equitorial Sudan where the
parasite has extensive distribution, They are commonly found|in
patients 4t eye clinics (Rodgera, 1959). The microfilariae afe
sheatheec, have a diurnal periodicity and measures 230 to J00|microns
by 6-0e5e The optimmsite for the microfilarine during their
active phasc is the pulmonary blood; the embryos appear in pefipheral
blood only during their passive phase (Hawking, 1955).
The microfilariae have been recovered from urine, gputum ~nd g¢ven
spinal fluid., The intermediate hosts are certain day biting {ebanid

flies of the genus chrysops (Chrysops dimidiata, C. siacea),

ses/15
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Pathology: The ~adult worms normally live in the subcutaneou

5

tissues,

through which they migrate back and forth provoking a tempopary

inflammation (i.ec. fugitive swelling or Calabar swelling) ih the

course of their wanderings. Sometimes they may migrate thn

viscera of the body. Swellings develop rapidly, mxy reach
of a hen's ezgs; are at times painfull and last for two or
days. These swellings are regarded as local reactions to
liberation of the worms Metabolites, The adults are parti
troublesome, although not necessarily very painful when pe
in front of the eye ball or across the bridge of the nose {
Craig, 1970) and in nervous patients may be respnsible for
of anxiety neurosis. Rodger (1959) regarded them 2s psych(
rather than physical handicaps. Diagnosable adult worms N
Burgically recovered from the back, axilla, groin, breast,
scalp, eyelids, anterior chamber of the eye and bulbar con]
Treatment: This is the only human filarial worm of clinical
tance which is quite sensitive to diethyl carbamazine tread
A1l steges of the worm are sensitive to this drug.
Diagnosis: This is made by demonstrating the presence of t
microfiloriae in day blood between 10 a.m. and L4 pem. The
larinc are sheitthed,

Bontrol of Loz loa: Normal village development automaticrl]

a degree of control of loaisis transmission. s the villu%

and the adjacent forest is cleared for farmland, the breed]

.‘./16.
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sites of Chrysops in the forest mud tend to be dralned|and cleared
of vegetation suitablc for the deposition of egg mnassgs.
At the saome time the foreat canopy whercin the adult flies make
their home is pushed back. Man/fly contact is thus considerably
reduced. In other places development of the environment may increase
transmission, notably this occurs when rubber plantatigns are esta-'
blished adjacent to Crysops breeding sites in swamp forest ns at
Snpcle in Southern Nigeria, The matuwre rubber plantatlon provides
a perfect shaded canopy, under which chrysops can hunt [the rubber
tappers and other perions on the estate. In such cireymstances,
gercening of housus and wearing of long trousers are all that can
ka done to reduce the risk of being bitten, nnd at the [same time
chemoprop¥.laxis may be resorted to for further protection.
Spraying of chrysops breeching sites with insecticides (is another
possitive control measures, It has been shown that dieldrin sprayed
into the mud of the breeding sites at about 380 mg active principle
por sgquare meter will maintain the sites free from larvae for as
long as 2% years.
The physical task of spraying large and widely=-scattar. |l areas of
Torest mud, is however, very hard, as well as being cosgtly in labour
ant materials. Moreover there are hazards from the runkoff of
insceticide into drainage areas. Although it has bheen ghown that

control can be achioved in this very, the practical appllication is

so difficult that it is doubtful whether it will ever be put to much

uses - : | | » .
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Onchocercingis.

Orghocerciasis (River blindness) is » disease caused by fil:

ealled Onchocerca volvulug, It ie a disease which affects

miliion people all over the world especially in Africa and
America (Helson 1970, Who/ONCH. 1974).

The worm develops in a cycle invelving man and a vector. O
is one of the world formidable discases. It is an ceconomi
impertant discase, Although it does not kill, it incapicit
sufferer making him an economic burden. In areas of high e
a whole village may move their settlement to a less foxtile
with the result that large agricultural areas are deserted
chronicle, 19667, 1In the onchocerciasis zone of upper volt
LO=U59 of the population compared with the national averzie
52% work (-0 owehO, 1974)

Geographical distribution.

Onchocerca volvulug foci have been found in many parts of 4
but muny foci remnin undotected due to shortage of doctors

entomologista., It occurs in Uganda (Mcrea, 1965) Xenya (g

1967) Louth ond Central Africa (Ve meillan, 1957) Congo, T

(Wegesa, 1968) Cihnd, Nigor, Upper Volta (WHO ONCH 197h), !

(Lewis {(1948), Chana (Noa mesi, 196L). It algo occurs in @
salvador (Wilton, ond Collings 1978), Cameroon (Andeson gt
Guate Mila (4oki et al 1978, 1979) and also our country Higd
{Crosskey 195&; Buden, 1956). In Nigeria the parasites ard
endemic in the Northern part of the couniry with foci in ]

l 959/18!
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states (Budden, 1956) see map 3,
found in the Southern part of the country (Omuigbo, 1975).

volvulug iz not a uniform species. There are distinet stra

parasite each with its own inherent properties which determ
pattern of transmission {Duke, 1966; Bryceson, et al., 1976
Bryceson, et al (1976) aldo found that there is antigenic d
between the gavannah and the forest strain of the worm and

also pogsible to find Onchocerea worng whieh are antigenic:l
different, in the same patient., Onchocerciagis is not a zo
disease and it is maintained in nature by interhuman transm

{Nelson, 1965).

carried out uging gorilla, Monkey, and chimpanzec.

Transmission of 0. volvulus by Simuliids.

However experiemtnal animal infections hnavd

However Onchocerciasis has been

Onchocerca

—

ing of the
ine the

e
Lfference
Fhat it is
| 1y

brictic
Lssion

. heen

The main veector of Q. yulvulus in Africa 1s Simulium daunnosfn,

This species brecd on vegetation and on rocks in a great viu

river systems (WHO ONCH, 197Ls; Nelson, 1970). The simulium
bleood sucking fly of the simulidae family.
with dilierent chrracteristics.

others in the savannah., Bach female produces 250 eggs ot o

There are soverd

Some living in the forest {

riety of

iz a small
] subspecies
lreas and

time.

These eggs are deposited on branches or rocks in a water-coyrse at

a gurface level or at a maximum of 50mm helow the surface,

The current rust bo quite strong, 50-200cm per second, (ilel

oo /19,

ion, 1970)
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36 to 48 hours later the larvae hatch out and move to

submerge of the supporting material to a depth of 50cm |at most,

They obtain food by filteration of organic matter or other sub-
stances carried by the current. In 8 to 10 days the larvae are fully
developed and hepin to change to pupae, in a cocoon whikh is attached
to a submerged supporting material, 3 days later the afults emerge
in a bubble of air and take flight as soon as they reach the surface
(WHO ONCH, 1974), Juice of plants is the first food for the fbmale
and the only food for the male, however after couplingwhich "takes
place only once in the 24 hours after it emerge, the female require
a blood meal for ovarian development, in one meal it talKes about

one milligram of bloods 3-5 days later laying take plade, A further
blood meal is taken 2% hours later, Simulium bites durilng the day
particularly in the overcast wenther and in the shade, [The West
ifrican simulium bites near the ground while the central| American
form bite in the upper part of the body (Nelson, ...C., 1p70).

The bite itself is not palnful but itching starts rapidly causing
disecomfort which becomes intollerable when bits are numeftous,

The fly can bite very far from the breeding place when cTnditions

are favourablee. In wet weather the insects disperse rapidly at a

M stance of up to 40km and even 150 km or more in gallery forest

with a favourable air carrent. They may then if conditiqns are ripght
ecstablish a new breceding place (WHO ONCH. 1974), The fe#ale simulium

bites man rather than animals. In endemic areas there is| thus a

likelihood of its being infected with microfilariae in the skina
.I./ao.




The highest biting rates are in the morning and afternoq
report series 542), If all the microfilarie that were f§

developed to matwrity this would undoubtedly cause a heq

in (WHO tech,
ngested

vy mortality

in the flies. A mechanism however exists which prevents

-

of the microfilarine reaching the thoracic muscles,
It has been shown that many of the Mjicrofilariae fail to
Midput and that they are apparently trapped by the perit
menbrane which forms around the blood meal. The membran
an impenetrable barricr and the microfilarine that fail
di¢ and desintegrate in the midput,

The mean intake of mocrofilarine perfly is 17 but less t]
those mocrofilarine that do escape eventually develop -to
Only about 2-5% of the fly population are infcctq

stagee.

Noe 18, 1974). The distribution of the flies is therefoy

then the occurancce of the disease. Members of the §, ned

too many

leave the

rophic

provides

to migrate

hen 80% of

the infective

bd (WHO ONCH,

e more

vei complex

are vectors of Onchocercinsis is limited areas in the eagtern Congo,

in Uganda, ~enya, Tanzania and Ethiopis. 8. woodi is th

in Amani in Tanzania (Raybould, 1967). The S. neavei co
distinct group which breeds maily in small ¥ streams and
specicies have an cblipgatory association with fresh water
the genus potamonantes (Nelson, 1970)., In Guatemala and
species of the simulium have been incriminated as vectors

8. callidum, S. matallicum and S. ochraceum (Dalmat, 1955

..0/210
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Both 8. metalicum and S§. callidum ar¢ strongly Zoophilid
doubtful whether thoy age of mach impoiiance as vectors
Onchocercisis. Not only arc "he simiiid veciors in cach
répliol 'wall adapted %o hiting th: approprlate area of h

the local human host. but “hey are alro much more coffici

mediate hosts of the local geograph’ :al s*rains of the p

and it is

in human
geograhpical
e skin of

ent inter-

arasitea

In an experiment conducted b Duke e% al (:966) 8. QEE?#ESEE was

made to feed on African and Guate maian patients and it
that the Simulid ingestced more than 20-25 times more mie

of the Guatemalan strain than of the African strain. Tt

postulated that 8. echraceum hnc a selcctive atiractant

the microfilarine in the skin of the hocal people. In N

distribution of Onchocorcinsic is 1imitcl by the distribi

simulium scctor. S« dam a1osum. by viriure of the unusval

lised requirements of the immature ciages. riows a sporag

bution, each focus being generally aistinet and centered

s observed
rofitariae
has bheen
bffect on

L ceria the
htion of the
and specine
i distri-

upon a

suitable river or river syator. O mekoy {7956 rcported Nis investi-

gation for the occurance of £. damnosunr in Nor’her Niger:

~

1952 and 1955, From the surwvoy of
peceer in all the then provinsco
nated vardouwsly as states).

mend 22,

nronekey (1956) Fool. d

a between

f Se.damnesun

ef Norlicrn Nigeria (Mosy now desig-
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Factors ~ffecting Distribution

(1) Geology: Much of the land of Morthern Nigeria is formel of hard

ancient precabrian rocks. Winere the precambrian froms the Turface

the rivere are often rocky bedded with rapids suitable for §
breading btut in the sedimentory arens suitable rivers scarc
occur. Thnis is well sen along the Higer river which betwee
(Sokoto state), and Jebbu (Kwara state) flows over precambr
formations, and exhibit numerous rocky stretches and sometil
developed rapids. #ilong this stretch from Yelwa to Jebba B
gecurs ot intervals but in not found on the Niger further d

where it flows over sedimentary deposits (Crosskey 1956) se

(11) River system: Northern Nigerio is extremely well drain

The majority of the larger rivers arise in a Radiating mann

the Periphery, of the central upland areaof the country (Jo

i

L1y

b« damnosum
bly ever

h Yelwa

Lan

hes well

, demnosun

Dwhatresm

map 2.

d,

e from

5 Plateau).

In the main they fall to the Niger-Benue system but 2 few rfivers of

the North Bast drain to lhke chad.

Fly foei cccur principaflly where

the rivers leave the upland areas ond traverse the escarpmepnt to

reach the low=-lying plaing,
the periphery of hilly country rather than in the center.

for instance central dibujae emirote, the change from hill to
ig remorkably sudden and the choracter of the rivers alter
gwift and rock to placid and muddy very abruptly, the limid

fly following this demarcation {Crosskey, 19%56).

eee/23.
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(IIT) Altitude: According to Crosskey (1956) altitude does nhot play

any great importemce in the distribution of §. damncsum in Northern

Nigeria.

(IV) Buinfell and dry months: In ithe North rainfall varies

75 inches a year in the south east to as little as 15 inches
extreme dNorth. 8. damnosun foci appear always to be centerg
perennially flowing river of moderate or large size, (map 1]
According to Crosskey (19%6) drvy scason survival appears to

by continous breeding on & gmsll zcale in those rivers that

between

in the

d on a

L]

be azsured

Just

manage to maintain flow, however reduced, throughout the drgught

period. Fly foci therefore occur mainly in areas where the
seagon is not too severe and where adequate rainfall keeps 1
rivers throughtout the yeoi,

v Pemperature and Huwidity. There two factors do not plg
AL LY

significant role in the distribution of S. damnosum (Crosskgq

(VI) Digtribution and Vegetetions D. damnogum foci exist py

in the Guinen Savarmah, In this zone the breeding rivers gd
have a highly or moderately developed forest. Only a few f)
arg known from the Sudan Savannah nrea, for it is in this zd
the rivers largely dry up in the dry season and are sandy B3
rainfall is low and the dry acason very protracted and déési
In the Southern part of the North, sgouth of the Niger and Be

many foel are in the area of derived Savammah.

..o/24.
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(VII) As a genernlisation it may be said that S. dammhosum is
associated in Northern Nigeria with areas of low or moflerate
population density, The large and important native tofns such as
Kano, Sokoto, Maidupuri, Zaria, Bauchi and Yola lie well outside.
the range of fly distribution (Crosskey 1956), The presence af
Onchecersis mny however he responsible for the low popglation
sensity rather than the low populntion being the cause|for the

absence of the disecase.
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MORPHOLOGY

Adult worms are commonly located in tumors in subcutan¢ous tissues,
The living worms are white opalescent and transparent with distinct
transverse strations of the cuticula. The males measure 19 to

42 mm in length by 130 to 210 microns in diameter (Craipg and Faust
19703 Neafie, R.C, 1972). Thec female measurc 33,5 to HOcm by 220
to 400 microns., The worms are wire like. Filiform and Hlunt at both
ends, At the anterior extremity there are 8 small submgdinn sessile

papilae, arranged in 2 rings and a pair of large oval, [lateral

papillae, In rhe male the posterior end of the worm curves ventrally

(Neafic, ReCa, 1972)e The cuticle varies in thickness [frem 3 to 5o
Tho hypodermins is a layer lying heneath cuticle which fis inconspi-
cuous except in four areas where it buldges into the boFy cavity
to form dorsal and ventral chords. Whilc the dorsal anfl ventral
chords are prominent only in a minute sepgment of the worm anterior

to the nerve ring, lateral chords are prominent through¢ut the

lenght of the worm, Martinez-palomo (1978) observed that there is
no nlasma membrance covering the cuticle in the microfilaria while
Janc et al (1974) reportedly observed membrane in the fdmale

pnchocerca volvulus which is projected into numerous folds sunstan-

tially incrensing the surface area. According to Mertidez~palomo

(1978) this lack of external membrane in the living micrpfilaria

may suggest that immunogenic determinants of the microfiflaria

zellular elements arc hidden from the extrior by the acefllular cuticlea.

- /260
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This may explain the lack of cellular reaction usually found| aroun
living 0. volvulus microfilcorice in the dermis of Onchocercipsis
retients. A layer of musclc lies beneath the hypodermis and| the
mscle cells are divided intoc four Quarters by the lateral chords
(Neafie, 1974). The bady cavity is internal to the muscle lpyer and filled
with fluid commective tissue cells in which the digestive anE reproductive
organg are suspended. The diggestive tube is comprised of almouth,
Cesophagus, Intestine, Clooca ~nd muwms. The mouth is simple| and

terminal, The Oescophagus is Cylindrical, begins at the antefpior

end of the worm, is 630“ long and has a maximwdiameter of 2§ .

Its anterior portion is musculir Oecsophagus (Hartinez—Palnmar 1978).

The intestine which is a straisht tube has a uniform diametef of 25" and
lies between Oesophagus and Cloaca, 'The cloaca is a ghort narrow duct
that begins at the juction of the intestine and the ejaculatpry duck 11;0u
from the posterior end of the worm., It is 75u long, serves * passage

way for spermatozoa and feices 2nd terminate at the anus whig¢h is

located 65u from the posterior tip of the worm., In the male) the
reprodactive system is a strait tube running almost the entipe length of
the worm and consists of a tesiis. Vas deferens, and ejaculgtory duct.
The testis has two regions, a proximal germinal region 1.7mm|long,
followed by a growth rogion 10mm long (Jane et al, 1974). The germinal
region of the testis is concerned with germ cell production and

spermatogonia undergning mit sis are seen there.

20
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The grwth region of the testis hus three distinct div.:i.sionT based

upon spermatic maturati-n., There is a proximal portion Smm |long,

a ghort middle zone 1.7mm long, and 2 distal portion 3.3ma Jong.

The proximal pertion c-ntaine gpermatogrnia that are maturing into
primery spermatocyte. ‘fThe shurt middle zene contains primary and
secondary spermatocytes underg-ing the firsgt and gecend meintic

division respectively. The sec-ndary spermatocyte divides He form

a gpermatid. The distel nertion of the griwth region of tesfiis im
filled with spermatids (Neafie, 1972). The vas deferens is [f.5mm lcng
and is filled with spermitids .r spermatczca. The ejaculatory duct 500u
in length is a narrow thicke-walled duct[pnntains fow spermatpzoa,

The ejoculat-ory duct narrows abruptly before uniting with the intestine
to form the cloaca, The male worm has two copulatory epicules. One is
135" in length and the wther 60% in length (Neafie, 1372). |
The female worme are longer than the males. The hypodermidg [cuticule

and masculature is basictlly the same as that of the male. The intestine
ig a straight tube that vories greatly iy diameter from 20 t9 150 and
extends from the Oescphagus posterivrly te the rectum. The yectum is
100" in length and terminates at the nnus 210" from the post#rior end

of the wirm. The repr.ductive system congists of pair edovaries,
oviducts, seminal recepitacles and uteri. The two uteri unite t~ form

the vigina which terminustes at the vulva, The overies. oviduets and
seminal receptacles are lucated -mly in the posterior 3S5mm of| the werm
(Tane . et al, 1974).

c-o/28.
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E~ch of the reprcductive tubes begins as an overy in the pogterior

portion of the worm.

a proximal germinal regirn and 2 distal growth region.

Proc

Ench cvary has twe regions of about equal length,

juction of

germcells are limited to the germinal cvary and dividing OoInnia are

seen there. The growth region «f the .vury is larger in di
the germinal region and contain primuy (maturing) occytes.

lead anteriorly into the wviduct, each about 3mm long. The

and histclogic appearances . f the .viduct varies considerab]

its length. The oviduct is usually small in diameter, thicl

meter than
The ovaries

d iame ter

’.y through-ut

walled with

prominent epithelium and has A norrcw lumen that contains mature primary

Cocytes,
(leafie, 1972). PFertilization usuzlly occurs in the semina
and the meiotic division .f the m2ture primary Oocytes occu
feptilization. The seminal receptacles lead gradually into

The uteri 2re usually straight tubes but ocassicnally loop

The seminal recept cles are 4,5 and 2,.5mm long regpectively

| receptacles
+ only after
the uteri.

back and

forth many times, The uterus is divided intc three regionsT an

extremely long middle and a short distal regi»n; The short
region contains numerous spermat.zoa, zygotes and many emb
early stage of development characterised by a spherical mas
cells enclosed within a thin membran<us sheath. The middle

least 200mm long, accounts frr m ct of the length of the wt

[Tl

proximal
os in an

of dividing
zone at

The

embry.s in this porticn of the uterus have differentiated into eXongated

microfilariae with recognisablic antericr and posterior endg
1972).
ee0f24

(Neafie,
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The Microfilariae are csiled and romain enelnsed within the*d

thin

membransus sheath. The sh rt distal region crmtains mature npicro-

filariae in which the membriniusg sheatn was not identofuoed.

The uteri join 3mm fror the vaging which is 2mm long. The m]ture
e

microfilaria is 270" in lensth and 5" i1 diameter. Its ant

ior end

is bluntly rrunded and has & cepnilic clear space 7 to 1% 1
The nerve ring is located o0 t. 65u frem the anterior end.
end tapers tu a fine point “nd has a caudal clear space 9 to

(Neafie, 1972).

nge.

e posterior

15“ long
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Pathology of Onchocerciasis

Irrespective of the strain of parasite, the most severe clinical
manifestations of Onchocercinsis are duc to reactions to the prescence
of the microfil™rige. The adult worms are usually of s¢condary
importance (Nelson, S.G, 1970). Clinieal signs range from itching
of the skin (WHO, 1974%) pruriginous rash, skin lesions|due to
olephantiasis, atrophy and depignentation, hernia, hanging groin
(WHO, 19743 Nelson, S.G. 91970). The single most important complica~
tion is ocular lesion which may lead to blindness. In|the African
form of the discasc nodules arc mostly distributed aroynd the
pelvis © especially over the iliac crest, the greater tyochanter

of the fremur, the coccyx and sacrm. a few nodules are|found around
the knees and other common sites are over the lateral ¢hest wall

and spines Very fcw nodules are found on the head or ypper limb
(Nelson, 1970)s In Guatemala the nodules tend to be mgre in the
upper part of thce body. They may be deep seated or superficiala.

At the Enugu Central Laboratory (Onuigbo, 1975) some of the Oncho-
ccreal nodules were misdiapgnosed ns fibroma, ecancer. Lipoma, lymph
nodes, dermoid cysts, calcificd hema tome, periostoma, |porokeratosis
and unspecificed cysts and tumors. From histological gnd chemical
studies (Israel 1959) it was found that each nodule cortaine a

large proportion of disintegrating worms irrcspective df treatment,

Half of the total number of nodulecs he examined contained only dend

wWorms .
e 0/31 .
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However scme recent work in Camerocon by Ngu et al (1981) shq
nodules contoin live adult worms.
microfilariae are produced by the worms in these modules, wh
subsequently released into the skin.

Electron microscopical study (Burchard, . et al, 1973) of
nodule showed thet the bulk of the cells in the center of ti
consiste of lymphocytes and macrophages,
observed in the various stages of differentiation. A major
of the macrophiywes show degenerate changes with increase of
and increase of fatty vaculoles. Near the worms epitheloid
cells can be found,
nuclear neutrophils, ecsinophils, plasmacells, and mast cell
Scratching and itching are usually the first clinical signs
Onchocherciasis. This may lead to secondary infections.
Not all pecple harbouring Onchocerca vclvulus may experiencd
Onchodermatitis usually begins with a pruritus which may be

panied by a p.pular rash (Nels!on, 1970, WHO ONCH, 197L4). 1

African communities it is quite easy to recognise the diseage

2 whole community seems to be busy scratching. Some patient

no signs of itching, a low dose of diethyl carbamazine (50md
usually develop an acute erythrematous and pruritic reactior
to the killing of micrcfilaria (Nelson,

. - 19?0)0 %13 iq
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- This male patient has severe onchocercal dermatitis with depigmentafi
the legs and secondary infection resulting from scratching (AFIP 68-8B08B0-1)

By Buck, A.A. (1970)



Al

FQ\J, Figest.  Hanging groin may be unilateral or bilates
femoral or inguinal nodes (AFIP 70-3172)

Fig. g. A patient with unilateral hanging aroin o
showing the advanced

By Buck, A.A. (1970)

al and overlies a cluster of fibrotic

verlying femoral lymph nodes

changes of anchocercal lymphadeanitis (AFIP 68-1 0066-1)



Fig. 84" Enlarged scrotum in a patient with severe onchocercal dermatitis. The
enlardement had continued steadily over a period of saveral vears and at the time of its
removal the scrotum weighed 18 ka (AFIP 68-8582)

By Buck, A.A. (1970)

fu:'g Lizard skin charactenized by scaling and alteéred puigmentation. An oncho.
cercil nodule s pre<ant on the left side of the chest (a aed) (AFIP B9-9769



o I
illustrates the allergic naturec of Onchodermatitis., The second
stage of Onchodermatitis is Characterised by thickening of the
skin due to intradermnl Oedema. Eventually most people develop
some degree of lichenification or thickening of the skin especianlly
over the buttocks and tighs (WHO chron. 1966, Browne, 1976; Connor
ot ale., 1969). Loter, acanthosis, hyper Keratosis and parakeratosis
appear associated with an infiltrate of his tiocytes, eosinophils
and lymphocytes in the dermis, Reticulum, c¢lastic and collagen
fibers proliferate and the small dermal vessels, become tortucus.
This is followed by dermal atrophy which becomes thickened with
scar tissue. In some patients therc are defibrinoid depgeneration
of dermal collagen and focal granulomas in the upper corpiuma
The e¢linical varicties of the Onchocerciesis known as V'Craw-craw
skin", "elephant ckin", "lLizzard skin", and Leopard skin", arc som:
of the observed dermal changes. (Conner et al, 1969), Often it is
impossible to distinpguish the skin changds from those écen in vatamin
A defficiency and Rodger (1962) has suggested that either the parasite
may compete for vitamin A in the skin or that vitamin A may predispose
t : heavier infections. The last stapge is characterisefd by atrophy
of the skin with loss of elasticity which pgives the pnticnt a
prematurely aged appearance (Nelson, S5.G. 1970: WHO Chrﬁn., 19663
Zubaidy, 1976). This is one of the most distressing fedtures of
Onchocerciaisis, ¥ven relatively young members of the ;ommunity
appearing to be old and decrepit. Depigmemtation is a ﬁcature of
chronic Onchodermatitis and it is usually most pronounc&d on the legs.

..-/330
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This condition may be confused with loprosy and Nelson (1970) has
reported scing many patients with onchocercal depigmehtatiou in
leprosaria, The loss of elasticity is responsible for the develop=-
ment of "hanging groin" (WHO Onch, 1974 Nelson 8.G., 1970, Zubauidy
1976)s These pendulous sace are most commonly scen in adult male,
They often contain ingninal or femoral lymph gland and may hang
down as far as the kneec. In Africa the loss of elesticity of the
skin of the groin results in exceptionally higr prevalence of hernias
(Nelson, 1958, William and Williams 1966). Onchocerciasis is
undoubtedly one of the most important causes of hernia and especiae
1lly femoral hernia in man. Another clinical picture aof the disease,
though not very common is elephantiasis of the scrotum in which
the serotal snc is thickened (Omen, 1967)., The difference between
Onchocercal elephantiasis annd thnt of Bancroft is that there is
no accompanied hydrocoele of the legs in the case of opchocercal
elephantiasis, The most serious onchocercal disense are ocular
complications they are caused by Microfilariae moving from adjacent
skin tissue into the eye, The accumulation of dead mi¢rofilrine

then causes sclerosing keratosis. First the lower part of the

eye is affected and then the whole eye. The lesions may be compli.-
cated by invasion of tissues deep in the eye: =iris, ciliary bod;,
retina, In hyper endenic areas up to 10¥ of the people in small
communities many be totally unfit for work because of aye lesion
(WHO Onch. 1974). Some of the ocular lesions include "fluffy"

|
coraonl opncities,; sclerosing kerantitis, anterior uveitis, choroidow

rat
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retenitis and optic neuritis and poat neirotic optid gtrophy (WHO
Pechiie Beport Series No. 542). There are many areas in the savannah
regions of Africa where 30% of the population may have impaired vision
as a result of onchocercinsis and the blindness rate in the adult
population may be over 10%. The eye lesions usually take many years
to develop and the worst affrcted scction of the community is the
adult male population, over the age of 40 years but with the Central
Americen form of the disense there may be an acute Onset in young
ndults especinlly where the adult worms are located around the head
(WHO Onch. No. 124, 1976). People with head nodules have a higher
risk of ocular lesion (WHO Onch. No. 124 o 1976)e The most prevalen#®
and most characteristc lesions are found in the anteripr part of the
eye nnd their severity is related to the numbers of microfilariane
reaching the cornea from the skin of the face through the conjunctive
Melson, 1970). The lesions consist of a punctate kerﬁtitis and
this is followed by fibrous tissue invasion, Choyce (1966) has noted
that the microfilariae are often attached to Descemetds membrane and
he has sugpg'sted thnt they may cause physical damape which results
in limbitis. There is frequently an associated Iridocyclitis with
the preoduction of characteristic "pummice stone" appearpnce of the
iris, This may be pear shaped with a collection of debris forming
an hypopyon in the lower anterior chamber, Posterior synechiae develop,
the pupil becomes fixed and this together with post inflammatory

fibrosis and exudate overlying the lens may lead to complete blindness.,
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Secondary glacoma may alsc complicate the picture. Onchocerciasis
has been incrimmiated as a couse of severe dwarfism in Uganda
(Rapper and Ladkin, 1950). Mazzoti (1959) found onchocerca wolvulus
in the cerebrospinal fluid of patients with onchocerciasis,.
Patients with 8 = 31 microfilariae/ml of C.S8.F. developed severe
vertigo and some other neurological manifestations dufing treatment

(Duke et al 1976). See fips 1~5 for the various pnthclozicnl pilefares-

Treatment

(n) Nodulectomy: In central America where head nodules characterise

Onchocerciasis, nodulectomy has proved to be 2 very valuable treatmeni
(Nelson, 1970), Neodulectomy is =n featur:i;ass control schemes in
rnatemala where medical auxillaries travel throughout the country
excising nodules and it is claimed that the procedure has a marked
effect on the number of microfilariae in the skin nnd eye.

In Africa it is not a routine practice since most of the nodules

ard impalpable and those that are evident are normally found in the

pelvic region.

Chemotherpy: Varmious compounds have been produced which will

either kill the microfilaria or the adult worm or steririse the female
worm and prevent them from producing microfilaria, Gemcrally speali~
ing however, the treatment of Onchocerciasis remains unsatisfactory-
some of the drugs that have so far reccived clinical trial are suramin
(Duke, Moore, and Vince Lette, 1976), Diethy/Cnrbamaziﬁe (Duke, 1968).

Melarsen W, Other drugs that have been tried include !'"“trifonate

-
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(Abaru, :-. ... J.E. Memahon, 1973) Mctronidazole Trinidazole,
Mebendazole, Trichloroph ne, Oxzminiquine and pyrantel paméate
(Kale, . ., 1978). Loevaniscle, & mcdia quine (Memahon, 1979) and
compound “E" (Fricdheim) have alsc been tried. slthcugh 35 many
comprunds have been tried, Diethylcirbamazine remiins the dl,rug of
choice for the treatment .f filariasis, Suramin which kills both
the microfilaria and the odult worms should have been the d?ug of
choice but for its high toxicity (Budden, ... 1959). I)ieti’:yl carba-
mazine is only active aginst the microfilariae of 0. volvulga and
not the mature worms. ¢ 13 h-wever active against the adult worms

of Loa leca: 1. streptocercum and Wuchereria bancrofti.

Therapeutic Shock. DEC treatment cont.

the respense to DEC is ubviously = kind of allergic reacticn to

the sudden destruction ~f mier~filaria and the liberation of

filariae antigen in the skin and .ther sensitized tissues (Nelsem, 1970)
It differs from anaphyla.tic sh cks in various ways. The ur&icaria

or angioncurctic oedema arc not geen, bluod presure generally

I
remains normal, there is usunlly no respiratory obstruction and

srexia and prestration zre w.rked. Blood histamine and complement

are not changed during the reaction, but gerotoxin inereases!.:

significantly in the venous bliod. The muist cells of conjuctiva

become degranulated, pissibly due tc liberation of histamineldr

-

serctm n, antihistamine drugs have proved to be valueless, |
|

antagonist of seroten’n such as methysergide and cyprohepatadine

have been recommended but thoy hove been disappeinting.
o-n/3?o
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Corticoster:.ids especially betametha scne, diminighes mosﬂ of the
reactions which cccur in potients with O, wolvulus or oth fileriae.
Pregupmably this is due to 2 general anti-inflammatory act;on.

In patients infected with B. maloyi (Wilson, 1950) or with!ggg loa,
there are uther similar but milder general symptoms withou: the
logal awelling and inflammation of the skin. In patients infected

with W. bancrofti symptoms are often absent but 25% of the|patients

mzy suffer from headache, n-usea, vomiting ancorexia ecough ind pain
in the chedt, paine in muscles or joints, general malaise dnd pyrexie
or rarely o pgpular ragsh. In the onse of individual patients,

micrafilaria and adult worms of W. boncrofti, B. malayi anl L, loa

can certainly be destroyed by oadeguate courses of treatmen
After the worms have been romoved further damage due to them will
|
coase, DKC camnot be used fur mass therapy beeause of the lpeal
|

reactions which are not desirable and because it deoes not kill the

adult worms of Onchocerca volvalus,

Ionflammatory reaction in onchoceyxcisaiss

Untreated disease

Inflammatory responses to invasion of tissues by 0. volvulud range
from a total absence of reaction to microfilariase lying in the skin
to the congsiderable tissue changes that are present in subcutanecus
nodules containing adult worms. Three stages of Q. vulvulus'are
present in the tigsues of on infected individual, Infective larvae,

adult worms, and microfilariae.
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Infective larvae

This is the stage of the parasite that is first presented to the

host by the vectors, Simulium dammnosum. The literature makes very

little reference to this stage and nothing appears to be known about
its transition to the adult form within the host,

Adult worms.

Traditionally, the nodules that contain the helniths, tmMse are

snid to be masses of fibrous connective tissuc. It is unlil-ly
however, that such fibrousis could occur without some preceding
cellular infiltration, Infact, material collected from patients in
the Unitcd Republic of Cameroun, West Africa clearly shows a chronic
inflammatory infiltrate enclesing an adult worm, the whnle forming

a typical -ubataneous nodule. The infiltrate contnins many eosinoe
phils and also macrophages (Henson, P.M., Mackenzie C.D, and

W.Ge Spector, 1979).

Hicrqfilnriag

These are responsible for the major manifestations of the disease,

in the cye and in the skin. It is widely belicved that lesions in
these orpans arc associnted with inflammatory responses to dying
microfileriae, but there seems littlc evidence to date for a direct
toxic effect on human tissucs of material derived from the parasites,
Therce is compelling evidence that living microfilariac dp not
normally cvoke any inflammatory resnction whatsoever in the host,

Histnlopical sactions of skin taken from heavily infected individuals

..'/39.
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show microfilarine in the dermis with completé absence of surrounding
inflammation, Opthalmologist algo frequently record the 1;ck of
cellular reaction to living microfilariae present in the cornez and
in the anterior chamber of the eye {Heson, et al 1979).
Obgergations in the field suggest that patients in the early stage
of dnfection, when the miecrofilsnrial load is relatively low,
do produce a cellular yeactiion to the paragite, in both thelskin
and the eye. However as the paresite load increases in thelpatient,

the mierofilariae appesr to be hetter tolerated by the host) and

lif{tle cellular response 1s evoked, This variation in response may

be due either to & change in properties of tne parasite or more
probabLyﬂto an alteraticn in the host's respensiveness to the
infection., 4 puradox appears to exist in that living microfilaride

in well establighed infection often provoke little or no host responae
vhile progressive lesiong, presumably of inflammatory nature, are

nevertheless present in untreated patients.

Bagic hypotheses.

Histological description of the progressions of the disease| at
different gtiges is badly hampered by the lack of material %roviding
information ~f the seruential changes in tissues. It might| be supposed
but with as yet iimndequote evidence, that the lesions in the eye nnd
gkin consist of inflammation; especially rich in eoginophilp,
progressing to fibrosis wiillh secondary atrophy of the specinlised

tissue of the skin and eye (lenson, Mackenzie, and Spector,| 1979).
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It 2lso seems possible thi:t vesculitis occurs in the lesion ﬁnd
thit small blood vessels muy be obliterated as a result. If living
microfilaria are readily ignored by the host tisste it would seem
that the progressive inflammotion refered to above must be due,
broadly speaking t¢ onc of two mechanisms. Either dead micrefilorc-iac
evoke a response not elicited by the living larvae or the inflammatory
reaction is due tn hest mechanisms, tiggered by living or dead microfilarice,
In the later case, it must be supposed that living microfilariae usually
fail to WEer this mechanismse Basic to these hypotheses is the
question as to whether 2 microfilaria killed by ‘“natural” means is
gimilar in the host response it evokes to cne hilled by drugs (Henson
et 2l 1979).
In the untrecated diseuse, therefore, progressive inflammation, fibrosis,
and tissue destruction could be due to gradual and continual éegth
of mierofilariae or to the existence of a subset of microfilariae
lacking in some protective factor which normally prevents an

inflammatory response from developing (Henson et al, 1979).

Eathggeneais of Micrufilurial lesions

Possible role of deatiy of micrcfilariae: Clinically these are itching,

poin, and possibly hypotension. Histologically there is increased
vageular permeability t. protein, together with exudation of
eosinophils, neutrophils, #ind perhaps monoeytes. :4ll these changes
can be reproduced by phormacological mediators such as histamine,
kinins, or activited complement components. It seems likely that

the death and 2utclysis of microfilariae in the presence of hwmin

ees/l1. i
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plasma would release or activate a wide variety of pro-inflammatory
agents, It may be that microfilarial death is not neceasar& for the
release or secretion of some cf these enzymes and vasoactive amnines
but that a mere 2lteration in the microfilarial metabolism would
be adequate. Thus clian; 2z ip the cyelic nucleotides could lead to
the appearance of progtaglandins or thromboxames, or materials capable
to generating these in the host which would be pro-inflammatory
(Henaon et al, 1979). Tie microfilariae could also leak or secrete
protease which in turn could form vasocactive peptides or cleave complement
to produce CS or 03 fregments, in 2lternative but related hypothesis to
account for the formttion of inflammatory mediators is that;they are
generated by immune complexes formed between antibody and antigen
derived from dying microfilarine. In preliminary studies, Immune
complexes have been detected in the serum of patients with gﬁneralised
Onchocerciasis (Lomberts, . ., et al, 1978).

Pogsible role of the foilure of microfilwrinl protective mechanism,
i

The most obvious protective mechanism whose failure could lead to a
host reaction agoinst the pornsite is the coating of the microfilariae
with hcst antigens, The microfilariae could presumably acquire & coat
of host antigens 2s they leave the uterus of the adult worm. Thoge
adequately protected would be able to migrate freely throughlthe host's
tissue withbut cliciting an immnclegical or inflammatory reactinon
(Henson et al, 1979). 1f & propoption of microfilarine did not acquire
an adequate coating of host antiger - or lost it subsequently, they

would elicit an inflammatory reaction that would probably deqend

eee/li2.



- 42 -
on an immunological response, since the microfilariae would now be
rzcornised as foreipn,
Another possibility is the induction by microfilariae, of “blocking
antibodies" that prevent immunologicnl responses which might othere
wisc destroy these organisms. Once again it would have to be postue
Inted that enough microfilarine evade the blockade to ensure sone
degree of progressive immunologically dependent inflammation,
Another possibility is that most microfilarrine have a surface layer
that does not bind and activate compliment by the alternative pathwny.
However, a . minority of the microfilarine may be able to activate
complement and this would be sufficient to maintain progressive infal?~
mmatory dinense.

DRUG INTERACTION WITH MICROFILARIAE: THE PROBLEM
OF THE DISEASE DURING TREZATMENT.

Pathogenesis of the exacerbation caused by DEC: Some hypotheses.

The following hypotheses have been ndvanced: (Hensen et #l, 1979)

(a) DEC kills microfilarine which then become highly irritant.

All the evidence indicates that DEC does not kill washed microfila-
riane in vitro, cven in hiph concentrations, Killing must therefore
depend upon host mechanisms, only in the presence of plasma.
Nevertheless it is possible that DEC very quickly makes Microfilarine
leak pro=inflammatory agents or agent precursors, such as histamine,
Serotonin, prestaglandins, or thromboxanes, and kininforming and
complement degrading enzymese A modified version of this hypothesis
would be that DEC provokes microfilariae to secrete products that
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are inflammatory by way of Immunolopical or ncn-Immunﬁlogical
mechanisms.
(b) DEC treatment removes a hypothetical coat of human antigen.
If the lack of reactivity of microfilariae is due to a coat of human
nntigens as discussed previously, it is conceivable that DEC could
remove ite The microfilarine would then be open to attack by the
bodyis immune system e.g. vin immune complexes or antibody and
eosinophils or basophils. An inflammatory response would then result,
(c) DEC activates complement on the microfilarinl surfaces: DEC
is not microfilaricidal in vitro but may prove to be so in the
prescnce of fresh serum or plasma, or may require the bresence of
cellular components such as eosinophils or mast cells pr their
constituents. It is possible that DEC in bdbinding to the microfilafial
surface would activate complement by the atternate pathway, without
the intervention of antibody,.
(d) DEC stops production of n complement inhibitor. It is possible
that the nonirritant nature of microfilariae is due to the production
hy them of a potent inhibitor of complement activation, especially
if it prevented the formation and spliting of Cs. DEC might inhibit
this hypothetical inhibitor,
(e) DEC breaks tolerance to microfilarial antigens: Many forms of
immunological tolerance to microfilariae could develop in the course
of natural infection, and the introduction of a molecule such as
DEC could break tolerance. If 'Immunity! werce due to tolerance, the

breaking of tolerance would result in an immediate inflammatory -
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response to the microfilarige,
(f) DEC alters the cyclic nucleotide ~8%atus of - microfilarines
“r~ of the strongest aspects of DEC treatment is the reportod
mobilisantion and accelerated migration of microfilarine that results,
One of the ways in which accelernted mobility can be induced in cells
e.fe Leukocytes, at the same time as alteration in permeadbility, is
by changes in the CAMP/CGMP values and ratios at the cell surface,

These cyclic nucleotides are very susceptible to drug action and

it is possible that DEC affects microfilariae through this pathway,.

Pargeitological Diagnosis: (a) Qualitative Assessment

Skin snip remains the standard parasitological technigue for the
diagnosis of Onchocerciasis. A needle or mounted entomologicnal pin
is uscd to raise a small cone of skin which is then cut off under
the ncedle point with a sharp razoe blade., The "skin snip" which
is about 3mm in diameter is placed in a drop of normal Saline and
allowed to remain for 15 to 30 minutes before observing for the
parnsites Nelson et al (1966) obscrved that unless the snip is
teased not many of the microfilarinc will emerpge into the sRBiPe
Kale ct al (1974) however advised apainst teasing the ship which is
harmful to the microfilarine, If the snip is conterminated with

blood there may be confusion with loa lon and Dipetalonema perstanse

Dipctnlonema streptocerca is another filarial worm which needs to

be differentiated from Onchocerca volvulus. Various scarification

procedures have been employed for diagnosis by Wanson (1950) Hughes
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and Daly (1951) Nelson (1955) Basset and Lacan (1967) but these
have not received much application in the field. The arcas commonly
used for skin snip are the skin over the Iliac Crest, the shoulder,
buttocks and the knece, (Nelson, 1970). Although some nuthors
(Wegesa 1966) have snid that therc is a periodicity of Onchocerea
microfilariae in the skin, it has not been established if this has
any effect on the diagnosis. Corneo-3cleral punch has been used

to recover microfilarine of Onchocerca volvulus from the eye (sowa

and sown, 1975). Buck (1973), Roux and Picq (19?3) have found

microfilarine of Onchocerca volvulus in urine of people highly

infected with QOnchocerca volvulus. Buck (1973) therefore recommended

that urine sediment be used as = diagnostic procedure in Onchocerciasis.

(b) Quantitative assessment

The same techniaue (skin snip) is used for quantitntive assessment,
but in, order to obtain comparnbility between surveys the following
procedure is strongly recommenderl as standard, The snip is placed
in distilled water and all emrpging microfilariae of O. yolvulus are
counted with tally counter after 30 minutes. Distilled water is
used instead of physiological snline for the following reasons:

(a) the emergence of Microfilariae in relation to time seems to

be less variable, (b) with reasonable consistency, 50% of the
microfilarine will have emerged at the end of 30 minutea (e¢) the
counting of microfilariane is ensier because they move more slowly

and do not form clumps; (d) there is no risk of variations in the

eeo/H6
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snlt concentration resulting from evaporation, This Method allows
the mensurement of variations in the microfilarinl density, not
only between individuals but also at different sites in the same
individual, under varying conditions and at different times. It
iz nlpo sufficiently sensitive to be used for the evaluation of
drug trinls and control mensures.

Immggglogy of Onchocercinsis

Immunological studies in Onchocercinsis hns been quite pnormouse
Kagen (1963) made an extensive roview of the impunological proccedurcs
that have been uasad: in the dingnosis of filariasis. Ambrose (1974%)
similarly made na review of the past work in the immunolaopgy of filne
rinsis. The sero~immunology in the diagnosis of filariasis is of
paramount importance since parasitological technique apart from
being cumbersome and time consumming, often prove to be in adenunte
{Kagan 1963), The various immunolopicnl proceedures that have so
far been used include skin test,; conpliment fixation, Indirect
hemarlutination, flourescent antibody technique, bentonite
flocculation test, immuno diffusion test, immunofluourescence,
Enzyaelinked immunosorbent nassay. In the skin test Kagnn (1963)
pives a list of 79 refercnces on the work that has been done using
both humolopgous and heternlopous filarial antigens for the diagnosis
of filaringis in general. The most commonly used filarial antigen

is that of Dirofilaria immitis. The problem with the skin test is

that there is no uniformity in the definition of “positive skin

renction" established by different investipgatrrn, onn/lt o



- L7 -
igein different investigators often use different concentrations of
antigen., The criteria used for differentiating between negative
and positive test are soc varied that a comparison of the'results of
many experiments ie diddicult or imposgible to make. Some wurkers
considered & suecified increase in the size of the antigen whezl
over that of the control antigen as positive test (Wright and Murdock,
1941); others the presence of pseudopcdia around the antigen wheol
(Fairley 19371). Standards for a positive reaction include an increase
of 3mm in the diameter of the antigen wheal over that of the contrel
wheal (Buzicervich ond Hunter 194);) or a wheal diameter of 20 t» 30mm
when small amounte of antigens are used (Zarrow, M. and H.Q. Rifkin
1946}, Apart frow not having a standard for the skin test thcre is
also the problem of cross reactirn with other nematodes nnd it is
not possible tc speciate the filarial worm based on the sgkin reacticn,
Recent in Camerocn by Hgu et al (1982) however shows that specific
diagnogis for Onchocerciasis using Onchocerca supernatant may be
possible.
Complement fixaticon: This is the longest serological technique in the
diagnosig of filarinsis (Ambrose 1974). Kagan (1963) gives L
references on this technique- There is no correlation between the
skin test and the complement fixation test. While jha,qkin test
using Nirofilaria immitis an“fwen mivas 75% positive redction for
Onchocercingis and 75.%% for Wucheriasis, when the same antigen
is used in complement Tixation it produced 6% positive reictions

for Onchocercianis and only 10.4% for Wuchereriasis.

eoe/liBe



- 48 -
From the epidemiological point of view, the skin test is more
relinble than the complement fixation which is nlso very cumbersome,
Recent workers seem to attach less importance to it,

Passive haemagglutination test,

From the review of Kagan (1963) this serological technique is

fairly reliable f&r thé various types of filariasis but the

unfortunate point is that its specificity is very low and cross
renctions have been found with gera of sypilitic patients (Rose et al.,
1966), Recent work by Tada et al (1978, 1979)Ihouev0r shows that

the IHA test apart from being highly sensitive it is alsc specifice
Bryceson et al (1976) using the IHA test showed that antigencic

divag'sity among Onchocercn volulus could be ascertained., The IHA

test is proving to be the most reliable technique in sero epidemio=
logical survey under field condition because blood could be cellectcd
from figer prick on filter pnpers instead of venepuncture (Tada et al
1979)e More work however nceds to be done to establish the accepta=
bility of the method,

Double pgel diffusion and immuno-clectrophoresis.

The Onchterlony Method of double pel diffusion is used ns n prelimi-
nary tco immunoelectrophoresis. Beinpg a quick test to perform (18=2bhrs )
this test permits the filariasés to be distinguished from other

helm inthic tissuc infections (Ambrose, 1974). Although immunocee
lectrophoresis tnkes several days to perform, in loainsis, Wchercw

riasis and Onchocerciasis, characteristic precipitation arcs are

.-.f“g-
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obtained not only with the homologous antigen but alsﬁ with extract
from Dirofi.iaria witci. The main points apninst immunoelectrophoresis
arc (i) large volums of antigen and serum which havc to bhe used and
(ii) its positivity rates arc slightly lower than these provided by
other methodse. On the other hand its remarkable specificity makes
it possible not merely %to give a genernl diagnosis but to specify
the type of filarasis., Cross reactions have however becn detected

with other parasitic disenses (Kapan, Horman and Aklain, 1963),

Indircet fluorescent antibody test.

Lucasse and Hoeppli (1963), Lucassc (1962); Woodruff et al (1968)

used the indirect fluorescent antibody test with inconclusive results,
While Lucasse (1962), Lucasse and Hoeppli (1963) reported promising
results, Woodruff and Wiseman (1968) have reported pon specific
flourscent even in the abscnce of serum.

The test has been performed using either soluble antigen (Lucasse
1962, Lucass: and Hoeppli 1963); cut scctions or whole microfilarina
(Ambrose 1974). According to Anbrosc (1974) the indirect fluorcse—

cent antibody test carried out on frozen sections of Dipeta lonema

Eiﬁgg‘ndults is of coneiderable value in the diagnosis of human
filariasis, for it gives positive results in nearly 90% cascs.
However the use of a group antigen permits only a general diapgnosis
of filariasis and cannot dectermine whether pathojenic or non pathoe
penic filariae are involved, 8uch additional information can in any

cases be abtained by the use of specific antigen which pgives higher
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IFA titers than those given by other filarial antigens; The main
advantapge of the technique (using scctions of worm) is the ease
with which such antigens can be used. Since the test is carried
out cn frozen section 5u thick, a very few adult parasites will
provide antigen for several thousand tests., The only draw back in
this method is the requirement of spccinl and comparatively expensive
equipment for preparing the antipens (taking sections of frozen

specimens ),

Bnzynielinked Immunosorbent Assay. (ELISA).

Although this technique has been used with good results in the
dingnocis of Trypanosomiasis (Voller, 1975), chapgns disease (Voller
et a2l, 1975) cysticercosis in cattle (Craip & Richard, 1980) the
retulis so, for obtained for Onchocercinsis have not much yet to
offer (Barlett & Bidscll 1975, Voller et al 1975), Infact Voller

et nl (1975) found out that using Onchocercn volvulus nas' antigen

high antibody titers are obtnincd even with ordinary saline.

Not so much however hns been done to warrant judgement om the
techniques,

Althoupgh immunological techniguces eannot presently be usad for
routine diagnosis of filariasis, it will offer the most reliabdble
nethod for epidemiological surveys for the following ressons:

1, In Bancroftian and Brugian filariasis:

A parasitological diagnosis frequently cannot be made ig (a)
asymptomatic non-patent infection, (b) early inflammatory filarinsis,

000/510
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(c) late obstructive filariasis, and (d) pre-patent infectionﬂ.
2. The nocturmal periodicity of . bancrofti, B. malayi and
B. timori in most repions often introduces lopistic difficulties
in making the diagnosis,
3. Owing to sampling crrors, when 20 = 100 cumm blood films are
examined, there is often a failure to detect infections with low
levels of microfilaraemia unless concentration techniques are
employceds These techniques (ecefje The millipore or nuecleopore
filltration method, and knott's mcthod) require large volumes of
blood and thus necessitate venepunture as opposed to finger-pricking.
Cons equently, they are less well nccepted,
k, Microfilaraemia is abscnt in tropical pulmonary eosinophilin,
5. Microfilaraemia is absent in unisex infections.
6. In Onchocerciasis, pre~pntent infections will not be detected,
7. Light infections may not be found because of sampling errors in
the slkin snip technique.
From the ahove, it therefore follows, that research work in the
immunological aspect of filariasis is of preat importance,
Both humnn and non human filarinl species can be used hs sources

of antigen, since it is morc rendily obtained,

Control of Onchocerciasis.

Control measures can either he carried out against the parasite,
the vector or both. The parasite may be controlled by excision of
nodulcs which by destroying the adult worms, also eliminates the
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nicrofilariae after a few months, thus interrupting the tranamission,
It is virtunlly impossible to remove anll nodules. Morever, from the
health stand point it is not feasible to cut out large number of
rodules from many people who may in nny case be reinfectcd at any
time (WIIO AFR/ONCH/1974). Destruction of worpms by suramin is not
posgsible except under medicnl supervision. It is a dangerous drug
which can not be used in mass campnign {(Budden, F.C. 1959, Nelson,
1955)e Destruction of microfilarine by diethyl carbamnzine also
produccs considerable reactinns and cannot at presnet be used in
mass campaign. This leaves us with destruction of vectore, This can
be done under certain conditions. The first is that the campaign
should last for quite a long time. It should interrupt transmission
throughout the cumulative life of the adult wopms and the last
microfilaria produced by the adult, that is 16-18 ycars, The second
condition is that the ecological area should be quite large.
Trinls carried out in Nigeria havce shown that smnll sgale prejects
arc doomed io failure (Davies, J.B., 1963, 1968), because the arens
under centrol get invaded by flies from nearby breeding sites.
In the Abuja emirate of Northern Niperia a control scheme using
DDT wns carried out between 1956-~1966 (Davies, J.B. 1962, 1968).
The major rivers mere trented with DDT at a concentration .
1.0 parts per million of river water over a period of 30 minutes at
veekly intervals for a period of 12 weeks, Result evaluation carried
out by Davis (1963, 1968) show that the simulium populhtion was

sodneced by 90% althoush there is no such corresponding docrense in
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the prevalence of Onchocerciasis, This may be due to per .istence
of the adult wo.m or new infections due to the remaining low populn=
tion of simulium. Followin, the ban on DDT, ibate, £0,0' (thiodi=,
1-phenylene) 0,0,0,0'~ tetra methyl phosphorothioate) is now mostly
used, The Health Organisation scheme in the upper Volta river basin
(WHO/ONCH, 1974) shows that only a wide ccological gontrol scheme
can be efficent enoupgh for the control of Onchocerciasis. Many
larval breeding places are in uninhabited arecas with no roads and
densc vegetation, mnking detection of larval breeding places,
application of insecticidés and evaluation of results impossible,
Thus the operation somctimes may - be conducted by air (airoplane
and helicopters) (WHO AFR/ONCH/18, 1974), Abate, is highly effective
against simulium larvae and has low toxicity to man non target
fruna dnd plantss In the volta River basin schemc, helicopters and
fixed ying aircrapt are beins uscd to apply the larvicide to the
rivers weekly in amounts cnleulatcod to give an effective concentration
of 0s05mgz/L for 10 minutes in the rainy season and 1,10mg/1 for ten
minutes in the¢ dry scason. The insceticide is deposited in a single
mass by means of n rapid rclense system especinlly designed for the
programmes Drop points in the large rivers arce approximately 30km
apart during the rainy season. In Ary season applications are made

just upstream from each breeding site.
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Present Chnllenges in the Gontrol of Filariasis,

1e Lack of enouph aunlified man power to varry out survey inorder
to Adcteet all brewuting grounds of the flies,

2+ Inck of efficient therapoutic apents,

3e llow to combat the thernpeutic shock or inflammatory reaction
that accompanies the therapy.

k., The poorly understood mechanisms of the action of various
drupgs on the worms,

5« Lnck of andequate laboratory Aminal to maintain the wornms.

6. The poorly understood lifc cycle of the Onchocercal worm in
the definitive host,

7~ The problem of cross rcaction with other mematodes in the

immunological tests.
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PARASITOLOGICAL SURVEY
(2) Mierofilariasemis,

Two methods were used to obtain blood, venepuncture and finger
prick. & total of 221 films were prepared from blood obtained by
venepuncture while 49 filme were prepzred from blood obtained by finger
prick. Using Methylated spirit socked in cotton wool, the tip of the
tumb was disinfected, allowed to dry briefly, Sterile 23 GX13 needle
wiis then used t. prick the finger. The first drop of blood was wiped
away with dry cotton wocl. The next dropfs) was then allowed to drep
on @& clean glass microscope slide, To prepare a thin film, another
glass microscupe slide wils used. Using the edge of the second slide,
tilted at about )5, it was brought into contact with the drop of
bluod which was drawn qudckly over the first slide to obtain a fairly
even thin film, In the cése where the blood was obtained by vene-
puncture the needle can alsc be used te spread the blood to pbtair
8 thin film. To preparc thick films the drop of blood was spread cver
an area of about 1 - 1,5cmm in diameter,

The films were 2lluwed to dry thoroughly, the thin films were
fixed with methancl by flooding the alcohel over the film for 30
seconds. The excess Methanol was drained and the slides allowed to
dry. The slides were then packed tc the microbiology Laboratory
where they were stained with Giemsa stain. For the purposes of micro-
scopic examination of the blood smears for miecrofilariae, a thick film

and a thin film were prepared from each person investigated.
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Thin films. !
(1) The films were sicined with dilute giemsa stain © uauélly 1:10
dilution with buffered water (NaQHPUu~3g/1; ki, FO)- 0.6g/1) Pii7.2.
The films were not flucded with the stain, but they were turned upside
down to face the st2in in a tray., The slides were allowed to stain
for 3C minutes.
(2) The slides were reuoved the stain and washed by flooding very
briefly with the tap water - 1 Sec,
(3) The slides were =lluwed to dry in a upright position and then
examined using ¢il immersion objective.
Thick Films
(1) The thick films were nct fixed.
(2) The films were dehemoglobinished by dipping them in 0,36 aquecus
methylene blue for 3 seconds,
(3) 1he films were rinsed under dribbling tap until nearly all the
gtain is washed out,
Y The alides werce then transferred to a jar of tap water for
10 minutes.

then
(5) after draining they werc/stained with dilute giemsa stain for
30 minutes as for thin films,
(€) ifter rinsing in tap water, thev wore allowed to dry in a
upright position and then evamined with oil immersion objectives.

£ total of 620 filas (310 for thin film and 310 for thick

filme) were made, stiined, nd exsmined.
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(b) SKIN SNIP

A 23GX%.4 sterile needle was used to rnise a cone of skin
(After the aren had been disinfectcd with methylared spirit) over
the iliac crest, A sharp rnzor blade wns used to cut the skin under
the needle. The piece of skin thus cut was plnced in 2 drop of normal
s2line on n microscope slide. The preparation wns covered with
noe,1 ,9mm Diameter cover slip. The slide was allowed to stay for
about 5 minut s after which it is examined under field condition with
o simple monoculnr microscope under X10 magnification, All snips,
th~t did not show the presence of microfilarine after 5 minutes,
were allowed to stand for 30 minutes nnd re-examineds. All positive
snins were washed into a benker containing normal saline. This wns -

in order to get nll the microfilnringe from the snip into the saline

viiich would be used for Immunological tests. '

As the skin snip wns being done, nodules were looked for around
the pelvic region. The legs were examined for depipgmentation.
The people were ~lso asked whether they had difficulty in seing and
alsn whether they cxperienced itching. All these infprmation were

rocorded on the ficld.

IMMUNOLOGICAL SURVEY
Serun_Collection
Using seerile Sml dispos~ble syringes nnd 23G X 1% sterile
1eedles, about 5 mls of blood wns cnllected from ench individual into
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a sterile universnl container which was adequately labelled with the

number of the person from whem the bleod was collected.‘
The blood in the universal bottles were leftto sta#d for the

nys spent in the field. This wns usually 2 = 3 days. lAfter the
blood was brought to the laﬁorntory in Zaria, the serum which wns
almest completely separnted was pipett d using sterile Taateur pipettod
inte sterile conical centrifuge tubes. The tubes were centrifuged
at 250 xg for 5 minutes. The clear serum wias then pipetﬁed into sterile
Pijou bottles were ndequately labelled with the number on the Univer=-
sal containers.

Indirect hemagglutination test using
Dirofilarin immitis Antigen (Blisa type antigen)

The Dirofilarig immitis antigen wns obtained from George 8.

"f1loch and Associates, Santonio, Texas 78249 U.S.A. This is a highly
purified antigen., This w&s supplied as lyophilised 5 ml quantity,
According %o the supplier this was diluted 1:300 for the {indirect

hemngglutination test.

The following techninue of the indirect hemagglutindtion test

is according to Campel et al. (1964)

Washing of sheep blood cells

~ Sheep blood cells was collected into sterile Alsevers solution
1 part of bloed to 4 parts of Alsever) allowed to stabilige for about

- ; . I
n week nt 4°C before use. - R ’ eons/58
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(1) 3ml of sheep blood wns pipetted into a 15ml centrifuge tube,
10ml siline (or PBS, PH 7.2) wns added, thoroughly mixed by pentle
stirring with nn applicater stick. The tube was centrifuged at
500 xg for 5 minutes, The supernatant was carefully removed by means
of n pasteur pipette. Washing was repented three timeas.
(2) 0.5ml of the packed red cells from step (1) was ndded to 20ml

of PBS PH 7.2 in a large test tube, mixed thoroughly by gently stirring

with an applicator stick.

Tanning of Cells

(3) 3ml of the cell suspension from step (2) was pipetted into a
centrifuge tube, 3ml of dilute tannic acid (1:20,000) solution was
added, mixed thoroughly by gentle stirring and place in 3?00 water
bath for 10 minutes.

(%) BSuspension from step (3) wan centrifuged for 5 minutes at 500xg,
supernatant decanted by pouring. Packed cells were resuspended in

3ml of PBS PH 7.2, mixed thoroughly using a pasteur pipette and Centri-
fuged for 5 minutes at 500xg. Supernatant was decanted. Cells were
resuspended in 3ml PBS PH 7.2 and mixed thoroughly.
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Coating od cells with antigen

(5) To coat the tanned cells witii antigen #ml of PBS PH 6.4 was
pipetted into 2 centrifuge tube, 'ml of antigen added followed by
iml of cell suspension from step (4). The content was mixed thorou-
ghly by gentle stirring. The tube wns allowed to stand nt room
temperature for 10 minutes.

(6) Control cells were prepared by repeating step (5) adding Tml of
saline instead o 1ml eof antigen.

(7) Both tubes were centrifuged for 5 minutes at 500xg. Decant
supernatants, Cells were suspended in 2ml of PBS PH 7.2, mixed thorou-
ghly using a pastcur pipette. Cell suspensions were centrifuged for
5 minutes at 500xge. Supernatant wns decanted.

{(?) Cells were resuspended in 1ml of PBS PH 7.2, These coated cells
were then ready for use.

{9) Serial two fuld dilutions of the serum were prepared. 0,05ml
diluent (PBS PH 7.2} wns added using micropipette, into the second
Microtiter well through the 11th well. Into wells no 1, 2 and 12,
0s05ml of test serum was ndded.

(10) Using microdiluters of 0.,0%ml cepacity seria.l dilutions were
prepared starting from well No 2 through well No 11,

(41) VUsing micropipette of 0.05m1 per drop, 0.05ml of coated red
cells were added to wells No 1 through 11, while 0.05ml of cor'.. .4

cells were added to well No 12. coe /b o
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{12) The plates were shiken, covered and allowed to stand at room
temperature for 2 hours or overnight at LGC. The results were then
read,
The end point wis taken as the last well showing a smooth mat
of agglutinated cells with 2 crenated rim, Negative result showed
ag closely packed botton of cells.

Comparison of IHL titers usi ified Dirofilaria
immitis antigen with those usEEﬁ SecretorEZSOIuble

fraction of Onchocerca volvulus Microfilariae.

after the microfilarioe had emerged from the skin into the
szline, they were 2llowed tu stay for 3 days at room temperature
in order to get the scluble fraction into the saline. The suspenaion
was centrifuged and the supernatant (solution) pipetted into a sterile
contziner and desiemated 'crude antigen' of 0. volvulus,

The procedurcs i-r the indirect hemagglutination is the same

as that described alove using Dirofilaria immitis antigen.

INDIRECT FLOURESENT ANTIBODY TEST USING
WHOL 0::CHCCYRCA VOLVULUS MICROFIL.RIAE

The slide method of inlborrow and Johnson (1968) was employed.
In this method the microfilariae served as antigen, which were fixed
to the microscope slide.
(1) Microfilariae igolanted from snips were suspended in PBS PH 7.2

so that a drop of the suspension contained about 10 - 20 microfilariae.
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Single drops were put on ench glass microscope slide, allowed to dry
and fixed w-th methanol. Test sera were serially diluted. Bach serum
dilution w,5 ndded scparately to fixed microfilariae and allowed to
rgact at room temperaturce for 30 minutes. The slides were then
washed in PBS PH 7.2 (in three changes) for 30 minutes. After
wnshing, a drop of FITC-conjugnte diluted 1:50 (Lucasse and Hoeppli,
1963) wns then added, allowed to react for 30 minutes. This was
followed by wnshing in PBS PH 7.2 for 30 minutes. The slides were L
nllowcd to dry and then examined with Reichert Model 2071 H Fluores-
cence microscope for n greenish-yellow fluorescence.

Evans blue dyc was used ns n counter stain (David Byick, 1973).

The highest dilution of the serum that gave definite fluorescence

wna taken 2s the titer.
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Parasitologicnal Survey of selected population in

Bonu, Niger State for the Prosence of Filarial Worms

Table I
Result of Microscopic Examination of Blood 3menrs
No of No of No of Total No No of No of % %_ % femalo
-~ 2 . - . - . maiLe - .
3pceimen Males Femnles positive females mnles positive - positive
. positive positive P
310 176 134 22 8 1 7.2% 795 5«97
Percentage positive for the Age group 10 - 20 years is 7.64%,
Percentage positive for the Apc groun 21 - 60 is 6.53%,
Table II
Result of Microscopic Examinntion of Skin snips
for the Presence of Microfilariac of Onchocerca volvulus
Total No Totnl No No of No of % % male % female

of Specimen Males

Femnles positive femanles Males

positive posit.

Positive Positive Pesitive

150 65 85 63

- e P——

26 37

Percentag :

positive for the

positive for the Age group 10 - 20 is 25.53%.

Age rroup 21 = 60 is Lg 59,

-l-/Gh-
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Immunclogical reactions of Sera from selected

P~pulation in Bonu vill-ge, Nigoer State to

Filarial antigens

Table IIL Inderect Hemagplutination titers for the Femele
Children (Age 14 years and below |
Serum Titers with Soluble Filarial Titers withPLr»f:ed
No. antijgen Dirofilaria immitis Antigen
27 8 8 |
35 32 32 i
12 L b
143 8 8
145 4 8
154 L b
155 0 2
156 b 8
207 2 2
208 0 0
Average
Titer 6.6 7.6
Standard T - h
deviatien 8.58 8.22

nuo/GS:
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Table IV Indirect Hemagglutination titers for the Male

children (Age 14 years and below)

Serum no Titers with Scluble Filarial Titers with Purified
antigen Dirofilarin immitis antigen

38 0 2
41 & 8
45 4 4
L6 2 !: h
! | '

+7 ‘ b ‘ b
49 2 2
52 0

5 K

54 4

55 16 16
57 4 8
58 & 4
59 8 16
60 2 4
61 16 3D
62 4

63 A

64 2

65 0 0
€9 2 b
70 4 I
72 8 8
75 &4 128
74 32 32
75 16 16
79 0 0

--o/-::'".
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Table IV cont.

Serum No Titers with Soluble Filarial [Titers with Purified
antigen Dirofilaprin immitis antigen

80 64 128

81 0 : 0

84 2 2

88 32 128

98 ' i

100 Iy : 8

on ] ! g

108 0 8

110 6l ' 64

117 : 54 6l

118 i 64 6h

120 : 16 256

Thk : 16 16

146 ‘ 8 16

147 A 8

157 % Iy 8

158 E Gl 6l

159 § 8 8

210 E 2 16

a5 4w 8 _
-~ T Y
atandard
deviation | _ 20.5 o S b7.46
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Table V.,
Lidirect Hemagrlutination liters for the female
Adolescencc (Age 15 = 20 yenrs)

3erum No Titers with Zoluble Filarial Titers with Purificd

antigen Dirofilarin immitis antigen

39 0 2

186 16 32

187 0 0

188 2 2

89 16 16
190 4 8
197 4 b
198 2 2
199 16 32

Avarage

Titer 6467 10.9

«tandord

devirtion 6,306 1452

.--/6‘:.



Table VI

Serum No

]
o |

o

(o)
wh

- 6 B

Indirect llemagglutination titers for the Male

Adolescente (Age 15 - 20 ycears).

antigen

Titers with Soluble Filarinl

Titers with Purified
Dirofilarin immitis antipe~»

——

-

e e e e

16
6l

16
16

n

16

16

32
64
8

32

16

16

64

32

16

16




Table VI cont,

Serum No Titers with Soluble Filarinl| Titers with Purified
antigen Dirofilarian immitis antipgen
87 2 b
39 16 16
90 64 256
92 16 32
93 2 2
9k 2 2
925 { y ! 8
! i
96 ; 16 . 16
97 8 ‘ 8
99 0 0
101 16 32
102 A 4
103 2 16
105 32 256
106 16 16
107 4 8
109 16 16
111 22 32
112 ! 4
113 32 32

ees/ 10



T’lhle VI cont.

Serun No

Titers with Soluble Filarianl

Titers with Purified

antigen Direfilaria immitis antigen

114 2 b
115 2 2
116 16 32
201 g 32
204 0 2

Averape

Titer ] 12.6: ] 27.62

- 4
Standnrd ! i
devintion 14,29 ) 53.12

-

Table VII

Indirect Illemagglutination titers for the Female

Adults (Age 21 - 30 yenrs

serun No

Titers with Seoluble Fildrinl

antigen

Titers with Purified
Dirofilarin immitis antigen

32 32
N 8
0 2
() 16
0 0

64 64







