
African Journal of 
Medicine 

and Medical Sciences 
'J • 

/ . v t D r 

r > ' • 

Editor: O . A . Ladipo 
Assistant Editors: ' 

B . O . Osotimehin and A . O . Uwai fo J/t"' !•">'-» • 

or 3 
Volume 19 

1990 

B L A C K W E L L S C I E N T I F I C P U B L I C A T I O N S 
Oxford London Edinburgh Boston Melbourne 

Berlin Paris Vienna 



A jr. J. Med. med. Set. (1990) 19. 93-103. 
V 

Distribution of antibodies against Coxsackie B viruses, 
arboviruses and Toxoplasma gondii among patients 
with endomyocardia l fibrosis (EMF) compared with 

normal subjects f rom E M F endemic and 
non-endemic zones of Nigeria 

O . I J A O L A A N D A. O. F A L A S E * 
Department of Medicine, University College Hospital, Ibadan, Nigeria 

Summary 

I he sera of eight endomyocardia l fibrosis 
( E M F ) subjec t s , 11 siblings of one of them and 
16 normal children matched with the E M F 
pat ients for age., sex and socio-economic status 
f rom O g u n m a k i n and Shao/Oloru communit ies 
(eight each) , s i tuated in EMF-endemic and 
non-endemic areas of Nigeria respectively, 
were examined for the presence of antibodies 
against Coxsackie viruses B l - 6 , 16 arboviruses 
and Toxoplasma gondii. Sera f rom 36 other 
randomly selected normal children from Ogun-
makin and 26 o ther randomly selected children 
f rom Shao /Oloru were also tested for the 
presence of ant ibodies against Toxoplasma 
gondii and the 16 arboviruses . None of the eight 
E M F subjec ts nor the 11 siblings of one of them 
had ant ibodies against any of the Coxsackie 
viruses B l - 6 in their sera. T w o of the 16 
matched control subjects , one f rom each com-
munity , had positive ant ibodies , at equivocal 
titres against Coxsackie B1 (Ogunmakin) and 
B4 (Shao/Oloru) . T h e r e was no significant 
d i f ference in the distribution of antibody titres 
to the arboviruses between the E M F patients 
and matched controls . Normal children from 
the Shao/Oloru communi ty had higher percent-
age ant ibody reactions and higher titres to the 
arboviruses compared with the children from 
Ogunmak in . 

All the eight E M F patients had high anti-
body titres against Toxoplasma gondii. Seven 
(87 .5%) of the matched controls f rom Ogunma-
kin were sero-positive for Toxoplasma gondii 

*To whom correspondence should he addressed. 

compared with three (37 .5%) of the matched 
controls f rom Shao/Oloru. Of the 36 normal 
children from Ogunmakin , 32 (88 .9%) were 
sero-positive compared with 11 (42 .3%) of the 
26 normal children from Shao/Oloru . Four 
(36.4%) of the 11 siblings of one of the E M F 
patients had weak sero-positivity. 

It is therefore concluded that fur ther studies 
are needed to clarify the role, if any, of 
Toxoplasma gondii in E M F . 

Resume 

Afin de determiner la presence d 'ant icorps aux 
virus B l - 6 Coxsackie, a 16 arbovirus et au 
Toxoplasma gondii, on a examine le serum de 
huit malades souffrant de degenerescence fib-
reuse endo-myocardiaque, de 11 f reres et sceurs 
de Tun d 'en t re eux et de 16 enfants en bonne 
sante dont Page, le sexe et le statut socioecono-
mique correspondaient a ceux des malades 
susmcntionnes et pris dans les communes 
d 'Ogunmakin et de Shao/Oloru (huit dans 
chacune) , situees au Nigeria respective-
ment dans des zones ou cct te deg£n<5rescence 
fibreuse endomyocard iaque existe h l 'dtat en-
demique et dans des zones ou elle ne Test pas. 
Le serum de 36 autres enfants d ' O g u n m a k i n , en 
bonne sante et choisis au hasard , et celui de 26 
autres enfants de Shao/Oloru pris au hasard , 
ont aussi et<5 examines pour y deceler la 
presence d 'ant icorps au Toxoplasma gondii et 
aux 16 arbovirus. Aucun des huit malades 
souffrant de d<Sg<3n£rescence f ibreuse endo-
myocardiaque, ni les 11 f reres et sceurs de Tun 
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d ' en t r e eux , n 'avaient d ' an t i co rps con t re aucun 
des virus B l - 6 Coxsackic d a n s lcur sd rum. 
Deux des 16 su je ts appari<5s p o u r le con t ro le , un 
pour chaque c o m m u n e , prdsenta ien t de s ant i-
corps positifs en p ropor t ions incer ta ines con t re 
le Coxsackic B1 (it O g u n m a k i n ) et B4 (a Shao/ 
Oloru) . II n*y avait pas de d i f fe rence signi-
ficative dans la repar t i t ion des p ropor t ions 
d 'ant icorps aux arbovi rus en t r e les ma lades 
at teints de degen£rescence f ibreuse endo-
myocard iaque et les individus co r r e spondan t s 
utilises pour le cont rd le . Les en fan t s en bonne 
sante de la c o m m u n e de Shao/OIoru avaient un 
pourcentage plus eleve de react ions en anti-
corps et des propor t ions plus <§lev£es aux 
arbovirus , compares aux enfan t s d ' O g u n m a k i n . 

Les huit malades sans except ion avaient des 
propor t ions plus £lev£es d ' an t i corps au Toxo-
plasma gondii. Sept des su je ts appar ies pour le 
controle o r i g i n a t e s d ' O g u n m a k i n (soit 8 7 . 5 % ) 
etaient sero-posit ifs pour le Toxoplasma gondii 
par comparaison avec trois su je t s appar ies pour 
le controle originaires de Shao/OIoru (soit 
37 .5%) . Sur les 36 enfan t s en bonne sante 
d ' O g u n m a k i n , 32 (soit 88 .9%) etaient sdro-
positifs, par compara ison avec 11 des 26 en fan t s 
en bonne sant£ de Shao/OIoru (soit 4 2 . 3 % ) . 
Qua t r e des 11 f reres et soeurs de 1'un des 
malades atteint de degenerescence f ibreuse 
endomyocard iaque (soit 36 .4%) prdsentaient 
une s£ro-positivite faible. 

On en conclut done que la degenerescence 
fibreuse endo-myocard iaque pourra i t e t re 
causae par une infection par le Toxoplasma 
gondii. 

Introduction 

Endomyocardia l fibrosis ( E M F ) occurs sporadi-
cally in many parts of the world but is endemic 
in West and East Afr ica , Brazil and South India 
(1). It is the fourth most c o m m o n cause of 
cardiac disease in adult Nigerians [2) and it 
accounts for 22% of hear t failure in Nigerian 
children [3). 

Several factors have been cons idered in its 
aetiology but the most plausible at present 
seems to be its association with degranula ted 
eosinophils and high circulating eosinophi l gra-
nule basic proteins in the cases seen in E u r o p e , 
and elevated eosinophil coun ts in those that 
occur in the tropics. Studies by Olsen and Spry 

[4], Spry et al. [5] and Nakayama et al. [6), for 
example , have shown that the sporadic cases of 
E M F seen in E u r o p e occur as a result of 
endomyocard ia l damage by toxic eosinophi l 
g ranu le basic prote ins within the hear t . A 
significant number of degranula ted eosinophi ls 
a r e , in such cases, o f ten present in the tissues 
and the per iphera l b lood. O n the o the r hand , 
such an associat ion has been difficult to d e m o n -
s t ra te in E M F pat ients seen in the t ropics [7]. A 
few repor t s have shown some link be tween 
E M F and high eosinophil coun ts in Nigeria [8-
11) while o thers have disputed it. For example . 
Urhog ide and Falase [12] found n o d i f fe rence 
be tween the eosinophi l counts of Niger ians with 
E M F and ma tched controls . Degranu la t ed 
eosinophi ls were absent f rom the b lood of the 
two g roups of subjects they s tudied and f rom 
the bone mar row of those with E M F . T h e levels 
of circulat ing eosinophi l g ranu le basic pro te in 
( E C P / E P X ) in both g roups were not signifi-
cantly d i f fe ren t . Similar f indings have pre-
viously been repor ted f rom India a n d Brazil [7]. 
For these reasons , a t t en t ion is being focused on 
o t h e r aetiological factors . 

E M F has a distinct cl imatic restr ict ion which 
is most evident in a reas of the wor ld like 
Niger ia , Brazil and India , w h e r e the disease is 
endemic . In Niger ia , E M F occurs only in the 
sou the rn rainforest part of the coun t ry and is 
rare in the nor thern par t , which has a savannah 
type of vegeta t ion . This cl imatic restrict ion 
suggests to us that there may be an aetiological 
link be tween E M F and infective agen t s which 
a re conf ined to the tropical ra infores t belt of 
the count ry . Filariasis has been the pr ime 
suspect 111) but n o concre te proof has been 
p rov ided . Moreove r , filariasis is not conf ined to 
the t ropical rain forest of Nigeria (13). 

In o u r search for the aet iology of the tropical 
fo rm of this d isease , we recently looked for 
the presence of cosinophil ia and degranula ted 
eos inophi l s in normal chi ldren living in the 
rain forest ( E M F endemic) and savannah ( E M F 
non-endemic ) a reas of the count ry to deter-
mine whe the r d i f fe rences of re levance to the 
ae t iopa thogenes i s of E M F could be detected. 
N o n e was found . T h e sera of some of these 
chi ldren were the re fo re examined and dif-
fe rences looked for in the distr ibution of 
an t ibod ies against o ther infective agents — 
en te rov i ruses , a rboviruses and Toxoplasma 
gondii — in the two communi t ies . T h e results 
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obtained in these communit ies were compared 
with those of eight proven cases of EMI7 and 
11 siblings of one of them. 

Subjects and methods 

C(immunities studied 

The two rural communit ies studied were 
Ogunmakin village together with 11 other 
surrounding villages and Shao/Oloru villages. 
Ogunmakin and its surrounding villages are all 
within an area of 2 km radius and are situated in 
the rainforest vegetat ion belt of Nigeria, about 
20 km south-west of Ibadan. The villages have 
no electricity or pipe-borne water supply and 
are served by one primary and one secondary 
school. The location, demographic and climatic 
fea tures of the area are shown in Table 1 and 
Fig. 1 (14]. 

Shao and Oloru villages also have no electri-
city or p ipe-borne water supply and are situ1 

ated in the dry woodland savannah belt of the 
nor thern part of Kwara State of Nigeria. Oloru 
is about 20 km north of Ilorin (the capital of 
Kwara State of Nigeria) and serves as common 
market -p lace to the surrounding villages. It has 
one pr imary and one secondary school. Shao is 
about 5 km south-west of Oloru and is also 
served by one secondary and two primary 

schools. The location, demographic and clima-
tic features of the area are also shown in Table 1 
and Fig. 1. 

Subjects 

A total of 485 s tudents of primary and secon-
dary schools in Ogunmakin area were screened. 
Of these, 422 (216 males and 206 females) were 
found to have no clinically detectable illness 
and were used for our community survey on 
dcgranulatcd eosinophils. The rest were ex-
cluded because of either haemoglobinopathy 
(two subjects) or lack of co-operation (six). 
Four hundred and fifty students of primary and 
secondary schools in the Shao/Oloru area were 
also screened and 426 of them (214 males and 
212 females), free from any clinically detectable 
disease, were used for our study. The rest were 
excluded on the basis of cardiovascular illness 
such as rheumatic valvular disease ( four) , 
haemoglobinopathy ( three) , or lack of co-
operation (17). 

Serological tests 

Assays for arbovirus, and T. gondii ant ibodies 
were performed on sera from 36 normal sub-
jects from Ogunmakin and 26 others f rom 

Table 1. Demograph ic and climatic features of Ogunmakin and Shao/Oloru area 

Ogunmakin Shao/Oloru 

Populat ion 
1963 national census 
1985 projec t ion 

Dominan t occupat ion 
Dominan t e thnic g roup 
Social ameni t ies 

Electricity supply 
Sources of dr inking 

Number of villages 
Mean monthly t empe ra tu r e (°C) 

Minimum 
Maximum 

Mean monthly rainfall ( m m ) 
Mean monthly humidi ty ( % ) 

1100 h 
1500 h 

3379 
5675 

Farming 
Vorubas 

None 
Ponds , brooks , shallow wells 

12 

10.9 ± 2.4 
32.2 ± 2 .8 

174 ± 122 

82.3 ± 5.7 
71.4 ± 9.2 

3031 
4836 

Farming 
Yorubas 

None 
Ponds , b rooks , shallow wells 

4 

20.9 ± 1.8 
32.4 ± 2 .3 

100.6 ± 76 

76.3 ± 3.6 
52.8 ± 15.1 
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1 5 V [18) and the indirect later agglutination test 
[19). Ti t res of 31 units and above with the dye 
test and 1:256 or above with the latex agglutina-
tion test were taken as positive. 

Statistical tests 

Analysis of var iance with Yate corrections was 
p e r f o r m e d to compare the statistical signifi-
cance of the d i f fe rences in ant ibody titres in the 
var ious groups . T h e values were compared to F 
distr ibut ion tables . T h e tests of significance of 
the d i f f e rences in the positivity ra tes of the viral 
and toxoplasma ant ibodies were carried out 
using chi -squared tests. T h e results were 
cons idered significant at the 9 5 % confidence 
level. T h e conf idence intervals of the means 
were expressed as mean ± s t andard error of 
the m e a n . 

S h i o / O l o r u randomly selected f rom the whole 
batch of 848 children. In addi t ion , sera f rom 
eight E M F subjec ts conf i rmed on angiography, 
11 siblings of one of them living with him 
at Ikire, a town si tuated 30 km south-east 
of Ibadan , and 16 o the r normal children 
f rom O g u n m a k i n and Shao/OIoru communi t ies 
(eight f rom each communi ty ) matched with the 
E M F subjec ts for age , sex and socio-economic 
s ta tus were also tested for the presence of 
an t ibodies against a rbovirus , T. gondii and 
Coxsackic B virus. I hemagg lu t i na t i on inhibi-
tion tests were carried out against 16 arbovi rus 
ant igens (ch ikungunya , sindbis, yellow fever , 
dengue 1, dengue 2, wesselsbron, west Nile, 
banzi , spondweni , t ick-borne encephal i t i s , 
sandfly fever , t ahyna , b u n y a m w e r a , i lesha, 
b w a m b a , germis ton) using s t andard t echn iques 
[ 15,16). Ti t res of 1:160 or higher were regarded 
as recent infections. 

Serological tests for Coxsackic viruses B l - 6 
were p e r f o r m e d with the IgM E L I S A ant ibody 
technique [17] and ti tres repor ted as positive, 
negative or equivocal . 

Toxop lasma ant ibody ti tres were assayed in 
all the sera by the cytoplasm-modify ing dye test 

Results 
T h e age and sex dis tr ibut ion of the various 
groups of subjec ts s tudied are shown in 
Table 2. 

Coxsackie viruses Bl—6 

N o n e of the eight E M F sub jec t s or the 11 
siblings of one of t h e m had an t ibody against any 
of the Coxsackie viruses in their sera . Two of 
the 16 ma tched control sub jec t s , o n e f rom each 
c o m m u n i t y , however , had posit ive ant ibody, at 
equivocal t i t res . against Coxsackie B1 (Ogun-
makin sub jec t ) a n d B4 (Shao/OIoru subject). 

Arboviruses 

T h e results are shown in T a b l e s 3 - 6 . Antibody 
t i t res to at least o n e of the arboviruses were 
de tec t ed in 8 0 % of all the subjects . Although 
none of the E M F pa t ien ts or the matched 
control sub jec ts had an t ibody to sandfly, 
b u n y a m w e r a , ge rmis ton , s indbis and bwamba 
viruses, high an t ibody t i t res to wesselsbron, 
t i ck-borne encephal i t i s , d e n g u e 1 and 2, banzi, 
yellow fever , west Nile and spondweni viruses 
were de tec t ed in the E M F subjects , siblings of 
o n e of t h e m , and the control subjects from the 
two communi t i es . None of the E M F subjects or 
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Fig. 1. Map of Nigeria showing vegetat ion and study 
sites. 
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Tabic 2. Charac ter i s t ics of the subjec ts included in the s tudy 
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Tota l 
n u m b e r Male / female ratio Mean age (yr) Age range (yr) 

E M F sub jec t s 8 7:1 20.3 ± 5.6 15-30 
Siblings of o n e of 

3 .5 -26 the E M F sub j ec t s 11 7:4 12.4 ± 6 .5 3 .5 -26 
Cont ro l sub jec t s 

15-30 f rom O g u n m a k i n 8 7:1 20.3 ± 5.6 15-30 
Cont ro l sub jec t s 

f rom S h a o / O l o r u 8 7:1 20.3 ± 5.6 15-30 
O t h e r O g u n m a k i n 

sub jec t s 36 7:1 20.4 ± 5.6 15-30 
O t h e r S h a o / O l o r u 

sub jec t s 26 7:1 20.4 ± 5.5 15-30 

Table 3. T h e pe r cen t age posi t ive sera for arboviral ant ibodies in the E M F subjects and the control subjects 
(actual n u m b e r s a rc given in parentheses) 

E M F Ogunmakin Shao/Oloru Siblings 
subjec ts subjects subjects of o n e E M F 

Viruses (« = 8) (« = 8) (n = 8) (« = 11) 

Alphav i ruses 
C h i k u n g u n y a 12.5 (1) 25 (2) 12.5 (1) 9.1 (1) 
Sindbis 0 0 0 0 

Flaviviruses 
Yel low fever 62.5 (5) 50 (4) 62.5 (5) 72.7 (8) 
D e n g u e 1 75 (6) 50 (4) 62.5 (5) 100 (11) 
D e n g u e 2 75 (6) 62.5 (5) 62.5 (5) 100 (11) 
West Nile 50 (4) 50 (4) 62.5 (5) 90.9 (10) 
Banzi 62.5 (5) 50 (4) 50 (4) 72.7 (8) 
Wesse lsbron 50 (4) 62.5 (5) 62.5 (5) 72.7 (8) 
Spondwcni 62.5 (5) 62.5 (5) 62.5 (5) 81.8 (9) 
T ick -borne 

encephal i t i s 75 (6) 50 (4) 62.5 (5) 81.8 (9) 

Bunyavi ruses a n d 
bunyavirus-l ike 

Sandfly 0 0 0 0 
Bunyamwera 0 0 0 0 
Bwainba 0 0 0 0 
Ge rmis ton 0 0 0 0 
Tahyna 0 25 (2) 0 0 
Ilcsha 0 12.5 (1) 12.5 (1) 0 
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Tabic 4. Logarithmic mean of hacmagglutination inhibition antibody titres to a rbov i ruses in the E M F s u b j e c t s 
and the matched control subjects 

EMF Ogunmakin control Shao/OIoru con t ro l S i b l i n g s o f 
subjects subjects subjec ts o n e E M F s u b j e c t s 

Viruses ( " = 8) („ = «) („ = 8 ) ( / , = ! ! ) 

Alphaviruses 
Chikungunya 
Sindbis 

2.11 
0 

2.31 
0 

1.78 
0 

1.30 
0 

Flaviviruscs 
Yellow fever 
Dengue 1 
Dengue 2 
West Nile 
Banzi 
Wesselsbron 
Spondweni 
Tick-borne 

encephalitis 

20.65 
35.78 
25.25 
11.62 
11.94 
9.76 

15.47 

19.44 

10.05 
24.59 
23.13 
11.96 
7.10 

10.32 
30.08 

6.50 

20.04 
30.92 
23.81 
23.99 
12.65 
23.81 
28.40 

14.15 

13.76 
28.45 
36.07 
20.90 

9.42 
14.64 
19.23 

9.50 

Bunyaviruses and 
bunyavirus-likc 

Sandfly 
Bunyamwera 
Bwamba 
Germiston 
Tahyna 
Ilcsha 

0 
0 
0 
0 

1.30 
1.30 

the siblings bad positive titres against iiesha and 
tahyna viruses. One each f rom the matched 
control subjects in the two communit ies had 
low positive titres against ilcsha virus and only 
one from the eight Ogunmakin control subjects 
had positive antibody ti tres to tahyna virus. 
One of the EMF subjects and o n e each from the 
matched control subjects in the two communi-
ties were sero-positive against chikungunya 
virus. 

In the general populat ion, a significantly 
greater number of children f rom Shao/OIoru 
had antibody reactions compared with children 
from Ogunmakin villages. Chi ldren from Shao/ 
Oloru also had higher ant ibody titres. Seven 
(19.4%) of the 36 Ogunmakin subjects were 
sero-negative to all the arboviruses, while only 
one (3.8%) of the 26 Shao/OIoru subjects was 
sero-negative to all the arboviruses. 

Toxoplasma antibodies (Tables 7—9) 

All the eight E M F p a t i e n t s w e r e s e r o - p o s i t i v e 
for toxoplasma a n t i b o d i e s b y b o t h t h e Sab in— 
Feldman dye and indi rec t l a t e x - a g g l u t i n a t i o n 
tests. All the t i t res w e r e h i g h , w i t h t h e d y e 
test showing t i t res r ang ing f r o m 125 t o 1CXX) 
units and the indirect l a t e x - a g g l u t i n a t i o n t e s t 
showing titres ranging f r o m 1/1024 t o 1 / 4 0 0 0 . 
Similarly, seven ( 8 7 . 5 % ) of t h e e i g h t c o n t r o l 
subjects f rom O g u n m a k i n s h o w e d p o s i t i v e a n t i -
body titres. T w o of t hese h a d l o w p o s i t i v e t i t r e s 
of 62 units on the dye test b u t h i g h t i t r e s o n t h e 
indirect la tex-agglut inat ion t e s t . T h e r e m a i n i n g 
five had modera te ly high t i t r e s o n b o t h t h e d y e 
and latex tests. By c o m p a r i s o n , o n l y t h r e e 
(37.5%) of the eight S h a o / O I o r u s u b j e c t s h a d 
positive toxoplasma a n t i b o d y t i t r e s . T h e t i t r e s 
in these three were s t rongly p o s i t i v e a t 2 5 0 u n i t s 
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Table 5. T h e percen tage positive sera for arboviral ant ibodies in the normal subjects f rom 
O g u n m a k i n . Shao and Oloru (actual numbers arc given in parentheses) 

O g u n m a k i n Shao/Oloru 
subjects subjects 

Viruses (/i = 36) (n = 26) / ' -values 

Alphavi ruses 
Ch ikungunya 33.3 (12) 26.9 (7) > 0.05 
Sindbis 0 7.7 (2) > 0.1 

Flaviviruses 
Yel low fever 27.8 (10) 69.2 (18) < 0.05 
D e n g u e 1 38.9 (14) 80.8 (21) < 0.05 
D e n g u e 2 30.6 (11) 65.4 (17) < 0.05 
West Nile 33.3 (12) 69.2 (18) < 0.05 
Banzi 19.4 (7) 76.2 (20) < 0.05 
Wesse lsbron 33.3 (12) 69.2 (18) > 0.05 
Spondweni 44.4 (16) 73.1 (19) < 0.05 
T ick-borne 

encephal i t i s 33.3 (12) 80.8 (21) < 0.05 

Bunyavi ruses and 
bunyavirus- l ike 

Sandf ly 0 0 0 
B u n y a m w e r a 0 15.4 (4) > 0.05 
B w a m b a 25 (9) 34.6 (9) > 0.1 
G e r m i s t o n 2.8 (1) 15.5 (4) > 0.1 
T a h y n a 30.6 (11) 38.5 (10) > 0.5 
Ilcsha 5.6 (2) 11.5 (3) > 0.5 

and above , by dye test . T h e remaining five 
subjec ts had negat ive ti tres. T h e percentage 
positivity of the sera of the E M F subjects and 
those of O g u n m a k i n control subjects , for toxo-
plasma ant ibodies , we re similar. Those of the 
Shao/Oloru subjec ts , were , however , signifi-
cantly lower (/^ < 0.05) . Of the 36 o ther normal 
subjec ts f rom O g u n m a k i n , 32 (88 .9%) were 
sero-posit ive for toxoplasma. This was against 
11 (42 .3%) of 26 normal subjects f rom Shao/ 
Oloru . T h e d i f fe rence be tween these two rates 
was statistically significant ( P < 0.05). 

T h e ti tres in the 11 siblings of the E M F 
subjects were positive in four (36 .4%) and 
negative in the rest . All the positive titres were 
weak, with two being 125 units on the dye test 
and the o thers 62 and 31 units, respectively. It 
should be no t ed , however , that these siblings, 
as a g roup , had a lower mean age than the E M F 
subjects or the control subjects f rom the two 
communit ies . 

Discussion 

The occurrence of E M F in restricted geographi-
cal zones in the tropics [1] and its occasional 
coexistence with dilated card iomyopathy 
( D C M ) [20,21) and myocarditis (22) are some 
of the compelling indicators for an infective 
aetiology for E M F . Coxsackie B virus infection 
has been found to be one of the aetiological 
factors of D C M in Nigerians [23] an d , because 
E M F occasionally coexists with D C M , Cox-
sackie virus B infection may also be reasonably 
suspected in the pathogenesis of E M F . T h e 
present s tudy, however , in which the E M F 
subjects and the normal children in the age 
g roup at risk of E M F and living in the E M F -
endemic area did not have significant ant ibody 
to any of the Coxsackie B viruses, does not 
support this considerat ion. The general lack of 
sero-positive ant ibody to these viruses in all the 
E M F subjects and the normal subjects would 



O. Ijaola and A. O. Falase 

Tabic 6. Logarithmic mean of hacmagglutination inhibition antibody tilrcs to arboviruses in 
the normal subjects from Ogunmakin and Shao/OIoru 

Ogunmakin Shao/OIoru 
subjects subjects 

Viruses (n = 36) (/i = 26) /'-values 

Alphaviruses 
Chikungunya 2.11 3.11 > 0.05 
Sindbis 0 1.49 > 0.05 

Flavi viruses 
Yellow fever 1.98 12.8 < 0.05 
Dengue 1 2.29 24.08 < 0.05 
Dengue 2 1.8 16.15 < 0.05 
West Nile 2.38 12.23 < 0.05 
Banzi 1.34 16.86 < 0.05 
Wesselsbron 2.11 11.68 < 0.05 
Spondweni 2.78 13.61 < 0.05 
Tick-borne 

encephalitis 2.5 20.29 < 0.05 

Bunyaviruscs and 
bunyavirus-likc 

Sandfly 0 0 > 0.05 
Bunyamwera 0 1.74 > 0.05 
Bwamba 3.28 4.94 > 0.05 
Germiston 1.10 1.74 > 0.05 
Tahyna 3.2 4.79 > 0.05 
ilesh. 1.13 1.49 > 0.05 

Table 7. Toxoplasma antibody litres (units) using the dye test in the EMF subjects 
and normal controls 

Siblings of 
Ogunmakin Shao/OIoru one of the 

LMF subjects children children EMF subjects 
(/» = 8) (" = H) (« - 8) (« = 11) 

500 62 2000 7 
125 7 7 7 
500 62 0 7 
250 500 10(H) 125 

1000 125 250 7 
5(H) 125 7 7 
2(X) 250 7 0 
500 250 7 0 

62 
31 

125 
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Table 8. Toxop lasma latex-agglutination ant ibody titres in the E M F subjects and 
normal controls 

Siblings of 
Ogunmak in Shao/Oloru o n e of the 

E M F subjec ts children children E M F subjects 
(/i = 8) (M = 8) (/i = 8) (/* = 11) 

1/4000 1/1024 1/4(XM) 1/16 
1/1024 1/16 1/16 1/16 
1/2000 1/512 1/64 1/16 
1/2000 1/2000 1/2(HX) 1/4000 
1/1024 1/1024 1/2000 1/16 
1/4000 1/4000 1/16 1/16 
1/1024 1/4000 1/16 1/32 
1/40(H) 1/2000 1/16 0 

1/512 
1/512 
1/512 

Table 9. Pe rcen tage positive sera for toxoplasma antibodies in the normal subjects 
f rom Ogunmakin and Shao/Oloru 

Ogunmakin Shao/Oloru 
(n = 26) (n = 26) P-values 

Sero-posi t ive sera 88.9 42.3 < 0.05 

Sero-negat ive sera 11.1 57.7 < 0.05 

suggest that infect ions f rom these enteroviruses 
a re less prevalent in this age g roup compared 
with adul ts f rom the same populat ion who had 
been shown to have significant ant ibody titres 
to the viruses |23). N o evidence, there fore , 
exists in this s tudy to implicate Coxsackie B 
virus infect ions in the aetiology of E M F . 

The presence of high titres of arboviral 
ant ibodies in some of the E M F subjects would 
seem to suggest possible acute arboviral infec-
t ions in them dur ing the period of the study. 
However , an t ibody demons t ra t ed in this study 
is mainly against the flaviviruses and marked 
cross-reactions occur within this group. It is 
therefore difficult to be sure of the particular 
virus(es) responsible for these high titres. Pre-
vious epidemiological work in Nigeria would, 
however , suggest that these serological reac-
tions might be due to yellow fever or dengue 
viruses (24,25). T h e significance of the viral 
infections in the E M F pat ients is uncertain but 
may indicate possible viral basis of some of the 

recurrent heart failures which occur commonly 
in these patients [ 1 ]. 

The uniform occurrence of multiple arboviral 
antibodies in Ogunmakin and Shao /Oloru , 
the E M F endemic and non-endemic zones of 
Nigeria respectively, as shown in this s tudy, 
suggests that these viral infections are common 
in both communit ies . In fact, higher prevalence 
of sero-positive titres were found in the Shao/ 
Oloru group, the n o n - E M F endemic a rea , than 
in the Ogunmakin subjects . The d i f fe rence in 
the prevalence rates of E M F in these d i f ferent 
geographical areas of Nigeria canno t , there-
fore , be at t r ibutable to d i f ferences in the 
prevalence rates of these viral infections. O t h e r 
factors must , the re fore , be found to explain 
these differences. 

The presence of ant ibodies to tahyna and 
t ick-borne encephali t is in up to 30% of the 
normal children in both communi t ies (Table 5) 
showed that infections by both arboviruses are 
common in these zones. These have not been 



102 O. Ijaola and A. O. Falase 

recognizee! in previous viral s tudies in Niger ia 
[25]. The pattern of distr ibution of an t ibody 
titres, or any of the o ther viruses sc reened for 
in this study, however, does not indicate that 
any of them may play a direct role in the 
aetiopathogenesis of E M F . In fact , the pe rcen-
tage positive sera for ant ibodies to those viruses 
were significantly higher in the Shao /OIoru 
subjects who are f rom the E M F n o n - e n d e m i c 
region. However, no firm conclusion could be 
drawn from this study in view of the size of the 
subjects. Further studies would, t h e r e f o r e , be 
required to de termine whe ther any of those 
arboviruses, which have now been shown to be 
prevalent in the young children in both com-
munities, has any direct aetiological relat ion-
ship to EMF. 

The other infective agent we cons idered in 
this study was toxoplasma. Ludlam and Somer s 
[26]. in a study of serological react ions to 
toxoplasma in normal Ugandan subjec ts and 
subjects with various heart diseases, had con-
cluded against the possibility of this infection in 
the aetiology of E M F patients. In the present 
study, high antibody titres to toxoplasma were 
found in the Ogunmakin subjects and low ti tres 
in the Shao/OK»ru subjects, f rom E M F - e n d e m i c 
and non-endemic area*, respectively. Also , all 
the eight E M F subjects had high toxoplasma 
antibody tures similar to those of the O g u n m a -
kin subjects. 

It has previously been shown that toxoplas-
mosis is highly endemic in the sou thern part of 
Nigeria [27,28]. The prevalence ra tes of sero-
positive antibodies also increase with age. T h e 
prevalence found in the E M F subjec ts and the 
normal Ogunmakin subjects in this s tudy, 
however, far exceeded the prevalence found in 
similar age groups from previous s tudies . 

On the o ther hand, the prevalence of sero-
positive toxoplasma in the nor the rn part of 
Nigeria (where E M F is rare) has been shown to 
be lower than in the southern part where E M F 
is endemic [29], and our present f indings of very 
low prevalence rates in the Shao/OIoru sub-
jects, from the E M F non-endemic woodland 
savannah region, is in support of these previous 
reports. It is therefore possible that the differ-
ential prevalence of E M F in these var ious par ts 
of Nigeria is due to the d i f ferent p reva lence 
rates of toxoplasma infection in the two zones . 
However, it is also possible that toxoplasmosis 
was simply a coexistent disease a m o n g the 

sub jec t s with E M F used in this s tudy o r a 
for tu i tous association. Further s tud ies a r e 
n e e d e d to clarify this. 

In conclusion, we have, in this s t udy , b e e n 
unab le to find a role for en te rov i ruses a n d 
a rbovi ruses in the aetiology of E M F in N i g e r i a . 
Since the prevalence of toxoplasma in fec t ion in 
the ra inforest region of Nigeria w h e r e E M F is 
found far exceeds that of the savannah pa r t of 
the count ry where E M F is ra re , a n d b e c a u s e 
t he r e is a high sero-positivity against T. gondii 
a m o n g all the E M F subjects s tud ied , t h e r e is a 
need for fu r ther studies to eva lua te w h e t h e r 
toxoplasmosis has an aetiological r e l a t i o n s h i p 
with the tropical forms of E M F o r no t . 
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