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S u m m a r y 

Using e n z y m e - l i n k e d i m m u n o s o r b e n t assay 
t e c h n i q u e ( B o e h r i n g Ins t i tu te L a b o r a t o r y ) , 
e i g h t y - o n e adul t pa t i en t s were s tud ied fo r 
hepa t i t i s B s a n t i g e n a e m i a . Nine of the pa t i en t s 
had a s y m p t o m a t i c pers i s ten t p ro t e inu r i a , 
t h i r t y -n ine , n e p h r o t i c s y n d r o m e , and th i r ty -
t h r e e had p r o f u s e p r o t e i n u r i a , a z o t o a e m i a and 
h y p e r t e n s i o n . The h i s t o p a t h o l o g y ob ta ined in 
f o r t y s h o w e d t w e n t y - t w o wi th MCGN, f o u r 
w i t h foca l g lomeru losc le ros i s , th ree wi th 
p ro l i fe ra t ive g l o m e r u l o n e p h r i t i s , o n e wi th 
min ima l change g l o m e r u l o n e p h r i t i s and ten 
wi th end-s tage k i d n e y disease. N o n e o f t h e 
pa t i en t s had a p p a r e n t clinical ev idence of 
liver disease n o r a pas t h i s t o r y of j a u n d i c e . 
One h u n d r e d and e igh ty a p p a r e n t l y n o r m a l 
adu l t s served as c o n t r o l s ; 3 3 . 3 % o f t h e pa t i en t s 
had posi t ive hepa t i t i s Bs a n t i g e n a e m i a , in 
con t ras t t o 6% CPCO.OO 1) in the no rma l 
con t ro l s . Hepa t i t i s B s an t igenaemia was m o r e 
prevalent in the g r o u p s wi th n e p h r o t i c syn-
d r o m e a n d pers i s ten t a s y m p t o m a t i c pro-
te inur ia than in the g r o u p wi th advanced 
renal fai lure . Hepat i t i s Bs an t igenaemia w a s 
de tec ted in all h i s t opa tho log i c f o r m s b u t 
was mos t prevalent in the MCGN ( / > < 0 . 0 0 1 ) 
which is also the m o r e c o m m o n l y e n c o u n t e r e d 
lesion. T h e impl i ca t ions of these f ind ings are 
discussed. 

Rdsunid 

Avcc la m c t h o d c d'essai i m m u n o a b s o r b a n t 
Concspondcncc: Dr A. Akinsola, Department 

of Medicine, University of Ife, Ile-Ife, Nigeria. 

a e n z y m e (Boehr ing In s t i t u t e L a b o r a t o r y ) , 
quatre-vingt-et-un pa t i en t s adu l t e s son t ex-
amined p o u r Fhe'patite an t igene B $ d a n s lc 
sang. Ncuf des pa t i en t s avaient la p ro t e inu r i c 
a s y m p t o m a t i q u e pers i s tan te , t r en t e -neu f le 
s y n d r o m e n e p h r o t i q u e et t ren te - t ro i s avaient 
la p ro te inur ic a b o n d a n t e , a z o t e m i e et hype r -
tension. L 'h i s topa tho log ie de q u a r a n t e pa t i en t s 
a m o n t r e que vingt-deux avaient la M C G N . 
q u a t r e avaient la g lomerulosc le rose foca le , 
t rois la g l o m e r u l o n e p h r i t e p ro l i fe ra t ive , un 
avcc changemen t g l o m e r u l o n e p h r i t e min ima le 
et dix avaient la malad ie renale t e rmina t e . 
Aucun pa t ien t n 'avait u n e m a n i f e s t a t i o n 
c l inique a p p a r e n t c de maladie renale ni an te -
ceden t de jaunissc . Cent -qua t re -v ingt adu l t e s 
a p p a r e m e n t n o r m a u x o n t scrvi de c o n t r o l e . 
Un tiers des pa t i en t s avaient Fhepa t i t e an t i -
gdnc Bs posi t ive c o n t r e 6 % ( / > < 0 . 0 0 1 ) chez 
les con t ro le s n o r m a u x . L ' h e p a t i t e an t igene B$ 

dans le sang a e t c plus remarque 'e chez les 
g roupes a t t e in t s du s y n d r o m e n e p h r o t i q u e et 
la p r o t e i n u r i c a s y m p t o m a t i q u e pers i s ten te q u e 
dans le g roupe qui accusai t r i n s u f f i s a n c c 
renale avancee . L ' h e p a t i t e an t igene Bs a e t c 
d c t c c t e c dans Unites scs f o r m e s h i s t opa tho -
logiques mais cllc etait p lus remarque 'e dans 
la MCGN (PCO.OOl) qui est la lesion plus 
f r e q u e n t e . Les impl i ca t ions de ces cons ta t a -
t ions on t e tc e tud ices . 

I n t r o d u c t i o n 

The p r e d o m i n a n t mechan i sm causing h u m a n 
g lomeru loneph r i t i s (GMN) involves depos i t ion 
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34 A. Akinsola ct al. 

of circulating immune complexes in the 
glomerular capillary wall. In the major i ty of 
cases, the putative antigen(s) has not been 
characterised or is ill-defined thus rendering 
control and t rea tment of the disease elusive. 

Certain agents have come to be regarded as 
playing a causal role. These include Plasmo-
dium malariac (Gillcs & Hendrickse, 1963), 
hepatit is B virus (Brzosko et al., 1974), DNA 
(Koff ler , Schur & Kunkel, 1967) and s trepto-
coccal antigen (Treser et al., 1970). The 
ubiqui tous nature of hepatit is B virus makes it 
a very important singular factor whose role 
can and should be evaluated across geo-
graphical and racial barriers. The aetiologic 
role of hepati t is B antigen (HB sAg) in GMN 
has, however, not advanced beyond a specu-
lative stage despite abundant data incriminating 
the agent. Brzosko et al. (1974) studied fifty-
two children with GMN without apparent 
liver disease. Hepatitis B surface antigen 
(HB sAg) was found in the glomeruli of eighteen 
of the patients. All eighteen had antibodies 
to the hepatit is B antigen in their serum while 
sixteen had HBS antigenaemia. Various 
glomerular histological features were described; 
namely membranous , mesangiocapillary 
(MCGN), endocapillary, and extracapillary 
GMN. Various other workers - including 
Combes et al. (1971) , Kohler et al. (1974) 
and HirscheU et al. (1977) — have described 
one patient each with HBsAg-associated 
glomerulonephrit is. 

The incidence of HBS antigenaemia in the 
adult African has been put between 6 and 
107c (Williams et al., 1972; Olusanya et al., 
1982; Zuzarte & Kasili, 1978). In such an 
endemic society this may also account signi-
ficantly for the high incidence of chronic 
glomerulonephrit is . 

Amongst the South African Bantus with 
chronic GMN, Vos, Grobbelaar and Miiner 
(1973) reported a high frequency (20.3%) 
of HBS antigenaemia, whilst in Nigeria, 
Obineche and Awunor-Renner, (1981) 
obtained a much higher incidence of 41% in 
their seventeen patients with acute glomerulo-
nephritis. 

Because of the reported association of 
hepatit is Bs antigenaemia in chronic glomerulo-
nephritis and its possible role as an aetiologic 
agent in the disease, we set out in this pilot 
study to investigate its f requency in sera f rom 

our pat ients with chronic glomerulonephritis, 
wi thout apparent liver disease. 

Materials and methods 

Eighty-one consecutive Nigerian patients aged 
10—46 years (for ty- three males, thirty-eight 
females), suffer ing f rom chronic glomerular 
disease, seen over a period of 2 years were 
s tudied. Nine of these had asymptomatic 
persistent moderately severe proteinuria of 
between 2 - 3 g /day; thir ty-nine, nephrotic 
syndrome with scrum creatinine being under 
3 mg/100 ml; while the remaining thirty-
three presented with gross proteinuria asso-
ciated with severe azotacmia (serum creatinine 
ov<y 3 m g / 1 0 0 ml or blood urea over 100 
mg/100 ml) and invariably a combinat ion of 
one or more of the following features: signifi-
cant hyper tension (diastolic blood pressure, 
above 100 mmHg) , oedema, and microscopic 
haematur ia . 

There was neither clinical evidence of liver 
disease, nor past history of jaundice. Only 
three of the pat ients had blood transfusion 
within 1 year of s tudy . The pat ients had had 
symptoms of disease for a period varying f rom 
6 months to 9 years. 

Blood specimens were collected for routine 
laboratory investigations including serum crea-
tinine, urea, albumin and globulin which were 
per formed in all; serum transaminase levels 
(SGOT, SGPT) were obtained* in th i r ty 
unsclected cases. Five ml of serum f r o m each 
patient and control was preserved at - 2 0 ° C 
for periods ranging f r o m 3 to 4 m o n t h s before 
being tested for HB sAg. 

Renal histology was obta ined in fo r ty of 
the cases; in thir ty of these, renal tissue was 
obtained by renal biopsy, whilst it was at 
autopsy in ten pat ients who had advanced 
renal failure. 

Sera f rom 180 apparent ly normal adult 
Nigerians served as cont ro ls . Such contro ls 
included heal thy undergraduate s tudents 
and volunteer blood donors . They were aged 
between 15 and 4 0 years and included 100 
males and eighty females. None had clinical 
evidence of liver disease nor a previous history 
of jaundice . 
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Chronic glomerulonephritides 35 

Methodology 
The samples were examined for the presence 
of hepati t is B surface antigen (HB sAg) using 
the enzyme-linked immunosorben t assay 
method with the commercial ly prepared kit 
(Boehring Institute Method) . The assay was 
carried out in two stages as described below: 

Stage I. The prepared tubes which had 
been coated commercial ly with the antibodies 
to HB sAg were allowed to warm up to room 
tempera ture . To each of the tubes was added 
200 ^1 of each sample or each of the four 
known negative or each of two known positive 
controls provided in the ki t . The tubes were 
then covered with an adhesive foil and incu-
bated at 40°C for 90 min. The content of 
each tube was aspirated off and the tubes 
washed twice with Tween phosphate buffer 
solution to remove excess antigen. Two 
hundred £tl of peroxidase-conjugated anti-
HB sAg were added to each tube in turn and 
incubated at 40°C for 60 min. Each tube was 
completely aspirated fou r times with Tween 
phosphate buf fe r solution to remove excess 
anti-HB sAg. Two hundred n\ of phenylene-
diamine dihydrochlor ide dissolved in a mixture 
of hydrogen peroxide and citrate phosphate 
buffer solution was added to each tube and 
incubated for 3 min at room temperature 
avoiding exposure to strong light. One 
thousand /j1 of 0.5 M sulphuric acid was 
added to each tube to s top the reaction of 
the phenylenediamine dihydrochloride in 
peroxidase. The optical density (OD) was 
read within 60 min and any of the samples 
that had OD higher than that of the negative 
controls were presumed to be positive. 

Stage II. Two hundred fA of each of the 
presumptive positive samples were added to 
two tubes in duplicate (1 and 2). To the first 
duplicate (1) was added 50 n\ of commercially 
prepared anti-HB sAg serum while to the 
second duplicate (2), 50 /il of commercially 
prepared negative control anti-HB sAg serum 
was added. The tubes were incubated for 60 
min at 40°C. The tubes were then reprocessed 
through the first stage of the method as 
described above. 

A sample is specifically positive for HB sAg 
if the colour intensity in duplicate 1 is clearly 
lower than the colour intensity of duplicate 2 
whereas it is negative if bo th tubes show the 

same colour intensity or if colour in both 
tubes is as weak as in the negative control 
tubes. 

Results 

Eighty-one patients comprising forty-three 
males and thirty-eight females were studied 
along with 180 normal controls. Hepatitis Bs 

antigenaemia was demonstrated in eleven 
(6%) of the controls whilst it was positive in 
twenty-seven (33.3%) of the patients, wi th a 
level of significance at ^ < 0 . 0 0 1 (Table I ) . 

Table 2 shows the distribution of hepatit is 
Bs antigenaemia across the age groups of the 
patients. Although the age group 2 0 - 2 9 
showed an apparently higher prevalence than 
the rest, there was however no statistically 
significant difference in the prevalence between 
the age groups (x 2 = 1 .84 ,4 df , P>0.5). 

Table 3 shows the distribution of hepatitis 
Bs antigenaemia in relation to the clinical 
presentation. It was considerably high in bo th 
the asymptomatic persistent proteinuria and 
nephrotic syndrome with serum creatinine 
below 3 mg creatinine percent . There was 
however no statistically significant difference 
in its prevalence between the clinical groups 
of the disease (x 2 = 3 .72, 2 d f , Z ^ O . 2 ) . 

Table 4 showed that the pat ients with 
mesangiocapillary glomerulonephri t is had a 
statistically significantly higher prevalence of 
hepatitis Bs antigenaemia than the normal 
controls ^ < 0 . 0 0 1 (Table 4) . There was no 
significant difference in the prevalence of 
hepatitis Bs antigenaemia in the pat ients with 
end-stage k idney, when compared with 
normal controls. 

Hepatitis Bs antigenaemia was not present 
in any of the three patients that had previous 
blood transfusion. A positive contact history 
was obtainable in ten of the eighty-one 
patients, only two of whom had positive 
hepatitis Bs antigenaemia. None of the patients 
gave a history of previous jaundice . 

Serum transaminases were only mildly 
raised in four of the thir ty patients in whom 
this investigation could be per formed. The 
prevalence of hepatit is Bs antigenaemia 
was not significantly higher in patients with 
raised transaminases than in those without 
(Table 5, x2 = 1.15, 1 d f , / > > 0 . 2 5 ) . 
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36 A. Akinsola et al. 

TABLE 1. Comparison of prevalance of hepatitis Bsantigenaemia between patients 
and controls 

Population n Number with Percentage Level of 
hepatitis B§ significance 

antigenaemia (/>) 

Normal 
controls 180 11 6% 

Patients 
with chronic 
glomerulonephritides 81 27 33.3 <0.001 

TABLE 2. Age-sex distribution ahd hepatitis Bs antigenaemia 

Age Male Female 

Number 
of 

patients 

Number with 
hepatitis B^ 

antigenaemia Percentage 

10-19 11 12 23 7 (30.4) 
2 0 - 2 9 21 8 29 12 (41.4) 
3 0 - 3 9 6 13 19 5 (26.3) 
4 0 - 4 9 3 5 8 2 (25) 
5 0 - 5 9 2 - 2 1 
Total 43 38 81 27 

(100%) (33.3%) 

X2 = 1.84,4 df, P>0.5. 

TABLE 3. The pattern of clinical diagnosis with respect to HBS antigenaemia 

Clinical diagnosis 

Asymptomatic 
persistent 
proteinuria 

Nephrotic 
syndrome with 
scrum creatinine 
<3 mg% 

Gross proteinuria with 
hypertension and 
scrum creatinine 
> 3 mg% 

Total 

Number of 
patients 

39 

33 

81 

Number with 
hepatitis Bs 

antigenaemia 

16 

7 

27 

Percentage 

44.4 

41.0 

2 1 . 2 

33.3 

X2 = 3 .72 ,2df , />>0 .2 . 
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Chronic glomerulonephritides 37 

TABLE 4. The distribution of histopathologic forms in forty patients and hepatitis 
B- antigenaemia 

Ilistopathology 
Number of 

patients 

Number with 
hepatitis B^ 

antigenaemia 

Comparison with 
prevalence in normal 

control level of 
significance (P) 

Mesangiocapillary 
glomerulo-
nephritis 22 

Focal 
glomerulo-
sclerosis 4 

Proliferative 
glomerulo-
nephritis 3 

Minimal change 
glomerulonephritis 1 

End-stage kidney, 
(Autopsy) 10 

11 <0.001 

>0.5 

TABLE 5. Serum transaminases and hepatitis B 
antigenaemia 

Number with 
Serum Number of positive hepatitis 

transaminases patients Bs antigenaemia 

Raised 4 3 
Normal 26 11 

x2 = 1.15; 1 df,/>>0.25. 

Discussion 

The high carrier r a te o f HB s Ag in the general 
popu la t i on in Afr ica has been well docu-
m e n t e d and thus o u r f inding of 6% is in 
keeping wi th the observa t ion of o t h e r w o r k e r s 
(Williams et al1972;Zuzarte & Kasili, 1 9 7 8 ; 
Olusanya et al., 1982) . The hepa t i t i s B s an t igen 
has o f t e n been impl ica ted in the pa thogenes i s 
o f ch ron ic g lomeru loneph r i t i s . In the Af r i can 
scries, A b d u r r a h a m a n et al. ( 1 9 8 1 ) observed 
that e ight o f t h i r ty ch i ldren witli t he n e p h r o t i c 
s y n d r o m e had HI3S a n t i g e n a e m i a , whi le V o s et 
al. ( 1 9 7 3 ) o b t a i n e d a f r e q u e n c y of 2 0 . 3 % 
amongs t S o u t h Af r i can Ban tus wi th c h r o n i c 
G M N . The re has also been increas ing ev idence 
arising f r o m spo rad i c case r epo r t s ( C o m b e s et 
al., 1 9 7 1 ; K o h l e r et al1974) tha t hepa t i t i s 
Bs an t igen m a y be a s igni f icant p a t h o g e n e t i c 

fac tor in Caucasian series. However , f r o m a 
larger s t udy by Brzosko et al. ( 1 9 7 4 ) , it was 
observed that hepat i t i s B ant igen i m m u n e 
complexes a c c o u n t e d for eighteen ou t of 
t h i r ty - two cases of chronic GMN wi th i m m u n e 
c o m p l e x in g lomerular depos i t s , and s ixteen 
of these had demons t r ab l e circulat ing hepat i t i s 
B ant igen and a n t i b o d y . 

Our f ind ing of hepat i t i s Bs an t igenaemia in 
3 3 . 3 % of our cases of chron ic GMN as com-
pared wi th 6% in the con t ro l popu la t ion 
( ^ < 0 . 0 0 1 ) s t rongly suggests a significant 
associa t ion be tween it and the disease. The 
p a t t e r n of d i s t r ibu t ion of the hepat i t i s B s 

an t igenaemia amongs t the various clinical 
en t i t ies revealed tha t it is m o r e prevalent 
amongs t cases of n e p h r o t i c s y n d r o m e and 
a s y m p t o m a t i c pers is tent p ro te inur ia than in 
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3 8 A. Akinsola e t al. 

ch ron ic G M N w i t h azo t aemia a n d h y p e r -
t ens ion . 

The a p p a r e n t relative d i f f e r e n c e in the 
prevalence rate o f hepa t i t i s Bs an t i genaemia 
amongs t the var ious clinical var ie t ies m a y be 
d u e to the d i f f e r e n t ae t i opa tho log i c e n t i t y 
each represen ts . T h e clinical e n t i t y desc r ibed 
as a s y m p t o m a t i c pers is tent p ro te inur i a runs a 
benign c o u r s e , and is m o r e o f t e n assoc ia ted 
w i t h focal and mild pa tho log ic les ions in t h e 
g lomeru l i . On the o t h e r h a n d , the p a t i e n t s 
w i t h advanced ch ron i c G M N wi th a z o t a e m i a 
a n d h y p e r t e n s i o n represen t an end-s tage of a 
disease process . In the l a t t e r s i t ua t i on , c a u t i o n 
is necessary w h e n in t e rp re t ing i m m u n o b i o -
chemica l da t a because of the i n t e r a c t i o n of 
m a n y f a c t o r s inc luding u raemic tox ins and 
cellular i m m u n o d e p r e s s i o n . 

The p a t t e r n o f d i s t r ibu t ion of h i s t o p a t h o -
logical variet ies amongs t the f o r t y cases in 
which the renal m o r p h o l o g y was k n o w n , 
revealed tha t the m a j o r i t y ( t w e n t y - t w o o f 
f o r t y ) had mesangiocapi l lary g lomeru lo -
nephr i t i s (MCGN) , in keep ing wi th the general 
expe r i ence in the t ropics . Hepat i t i s B s ant i -
genaemia was present in 50% of such cases, 
t h u s suggesting tha t it might play a s ignif icant 
role in th is disease. It is however no tab le tha t 
hepa t i t i s Bs an t igenaemia was also obse rved , 
t h o u g h in varying p r o p o r t i o n s , amongs t the 
h i s topa tho log ic f o r m s in this s t udy as has been 
r e p o r t e d by several workers . Brzosko et al. 
( 1 9 7 4 ) r epor t ed eighteen cases of ch ron ic 
G M N associated with HBS an t igenaemia , in 
which the d i s t r ibu t ion of t h e histological 
p a t t e r n was as fo l lows: cndocapi l la ry GMN 
( t w o cases), MCGN (twelve cases) mem-
b r a n o u s ( t w o cases) and endo- and ex t ra -
capi l lary g lomeru lonephr i t i s ( two cases) 
respec t ive ly . Both chron ic m e m b r a n o u s a n d 
mesangiocapi l la ry h i s topa tho log ic types have 
b e e n f r e q u e n t l y repor ted in hepat i t i s asso-
c ia ted G M N (Kohler et al., 1974; Hirschel 
et al., 1977) . 

The greatest p r o p o r t i o n of o u r cases were 
wi th in second a n d f o u r t h decades c o n f o r m i n g 
wi th the observa t ion of Oyed i ran and 
A k i n k u g b e ( 1 9 7 0 ) . There was a co r r e spon-
dingly high prevalence ra te of HBS ant i -
genaemia amongs t this g r o u p t he r eby m a k i n g 
t hem an i m p o r t a n t source of spread of the 
hepat i t i s -associa ted agen t . 

Parentera l i n fec t ion w i t h hepa t i t i s B virus 

f r o m b l o o d t r a n s f u s i o n was no t a prominent 
f e a t u r e ; o n l y th ree of the e igh ty-one had 
b lood t r a n s f u s i o n bu t the role of in t ramuscular 
i n j ec t i on wh ich is s o m e t i m e s indiscr iminate ly 
a d m i n i s t e r e d would be d i f f i cu l t t o evaluate 
unt i l p r o p e r d o c u m e n t a t i o n of such . 

It is t e m p t i n g to conc lude that irr the 
absence of a p rev ious h i s to ry of j aund ice and 
lack o f a n y s ignif icant clinical or b iochcmical 
liver f u n c t i o n a l a b n o r m a l i t y , a d is t inc t pa tho-
gene t ic p a t h w a y m a y a c c o u n t for the 
g l o m e r u l o p a t h y induced by hepa t i t i s B virus 
i n f e c t i o n . It is i ndeed the consensus of op in ion 
t ha t whi le the liver damage induced by 
hepa t i t i s B virus is d u e to cellular i m m u n e 
m e c h a n i s m , ex t r a h e p a t i c m a n i f e s t a t i o n s like 
g l o m e r u l a r les ions , m a y be i m m u n e c o m p l e x -
m e d i a t e d . 

Our s t u d y has d e m o n s t r a t e d an associa t ion 
b e t w e e n hepa t i t i s B s an t i genaemia and ch ron ic 
G M N , br inging to mind a few specu la t ions : 
(a) t h e possibi l i ty of a p a t h o g e n e t i c re la t ion-
sh ip b e t w e e n t h e m ; if so the hepa t i t i s B virus 
m a y in i t i a te the disease per se, or me re ly 
sustain the disease m e c h a n i s m a f t e r it m igh t 
have b e e n in i t ia ted by o t h e r f ac to r s ; ( b ) it 
m a y be an t o p p o r t u n i s t i c i n fec t ion in a hos t 
w h o s e i m m u n e s t a tu s has been depressed . In 
wha tever c a p a c i t y , HBS an t igenaemia is 
ce r ta in ly de le te r ious , and because it is increas-
ingly b e c o m i n g a m e n a b l e to con t ro l m e a s u r e s 
its role needs to be clearly d e f i n e d . 

R e f e r e n c e s 

Abdurrahman, M.B., Greenwood, B.M., Na ray ana. l \ , 
Bubaoye, F.A. & Ldington,G.M. (1981) Immuno-
logical aspccts of nephrotic syndrome in northern 
Nigeria. Arch. Dis. Child. 56, 199. 

Brzosko, J., Krawozynski, K.,. Nazarewitz, T., 
Morzycka, \1. & Nowoslawski. A. (1974) 
Glomerulonephritis associated with hepatitis B 
surface antigen immune complexes in children. 
Ijancct, ii, 477. 

Combes, B., Stastny, 1'., Shorcy, J., Barrera, A., 
I.igcnbrodt, II.II. & Hull (1971) Antigen anti-
body complexes in glomerular basement mem-
brane. Lancet, ii, 234. 

Gilles, II.M. & Hendrickse, R.G. (1963) Nephrosis 
in Nigerian children; role of Plasmodium malariae 
and effect of antimalarial treatment, lir. Med. J. 
2 ,27 . 

Hirschell, B.J., Benusiglio, L.N., 1 avrc, N.,Chatelanat, 
F., Humair, L., Zublcr, R.H. & Cruchaud, A. 
(1977) Glomerulonephritis associated with hepa-

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Chronic glomerulonephritides 3 9 

titis B. Report of a ease and review of the litera-
ture. Clinical Nephrology, 8 , 4 0 4 . 

Koffler, D., Schur, l \ I I . & Kunkel, ll.G. (1967) 
Immunological studies concerning the nephritis 
of systemic lupus erythematosis. J. Exp. Med. 
126,607. 

Kohler, P.E., Cronin, R.E., Hammond, W.S. & 
Carr, R.l. (1974) Chronic membranous 
glomerulonephritis caused by hepatitis B antigen 
antibody immunecomplexes. Ann. Intern. Med. 
8 1 , 4 4 8 . 

Obincchc, E.N. & Awuncr-Rcnncr, C. (1981) The 
role of hepatitis B surface antigen (HBsAg) in 
acutc glomerulonephritis in adults. E. Afr. 
Med. J. 58, 341. 

Olusanya, O., Williams, B., Thomas, C.O.& Adebayo, 
J.O. (1982) Prevalence of hepatitis B associated 
antigen in Ilc-Ifc, Nigeria. Nigerian Medical 
f*ractitioner> 4 , 164. 

Oyediran, A.B.O. & Akinkugbe, O.O. (1970)Chronic 

renal failure in Nigeria. Trop. (ieogr. Med. 22, 
41. 

Treser, G., Semar, M., Ty, A., Sagel, I., Franklin, 
M.T.A. & Lange, K. (1970) Partial characteri-
sation of antigenic streptococcal plasma mem-
brane components in acute glomerulonephritis. 
J. Clin. Invest. 49, 762. 

Vos, G.H., Grobbelaar, B.G. & Milner, L.V.S. (1973) 
A possible relationship between persistent 
hepatitis B antigenaemia and renal disease in 
South African Bantu. S. Afr. Med. J. 4 7 , 9 1 1 . 

Williams, A.O., William, A.I.O., Burckels, J., Smith, 
J.A. & Francis,T.I. (1972) Carrier state prevalence 
of hepatitis associated antigen (Au/SHO) In: 
Nigeria, 50 Years of Medical Research Nig. (Eds 
F. D. Dosckun, B. K. Adadevor, O. Ogunbi, A. 
Fabiyi, O. Odungo and B. A. A. Williams), p. 9. 
Academic Press, Lagos. 

Zuzarte, J.C. & Kasili, E.G. (1978) Hepatitis antigen. 
A review. L\ Afr. Med. J. 55, 346. 

(Received 9 May 1983; revision received 13 September 1983; accepted 6 October 1983) 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I




