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Comparison of the genome ds RNA of human rotavirus strains 
shed in parts of Ibadan, Nigeria 

C . K . O J E H * , D . J . I . A T T I a n d O . O . O M O T A D E 1 

Department of Veterinary Microbiology and Parasitology University of Ibadan, Ibadan, Nigeria and 
Institute of Child Health, College of Medicine. University College Hospital, Ibadan, Nigeria. 

A b s t r a c t 

T h e i n c i d e n c e a n d g e n o m e e l e c l r o p h e r o t y p e s of 
h u m a n r o t a v i r u s d e t e c t e d in a hosp i t a l and in a 
c o m m u n i t y w i t h i n I b a d a n , N i g e r i a w e r e c o m p a r e d by 
p o l y a c r y l a m i d e ge l e l e c t r o p h o r e s i s . O n the w h o l e , 
1 3 % ( 3 1 / 2 3 9 ) r o t a v i r u s w a s d e t e c t e d ; 1 4 . 7 % 
( 1 5 / 1 0 2 ) f r o m the c o m m u n i t y and 1 1 . 7 % ( 1 6 / 1 3 7 ) 
f r o m the h o s p i t a l . T h e i n c i d e n c e w a s s i g n i f i c a n t l y 
h i g h e r ( P c O . O l ) in the c o m m u n i t y than in t h e 
h o s p i t a l . T h e r e w e r e 11 ( 8 0 . 0 % ) l o n g a n d 3 (20.0%.) 
sho r t f o r m s o b s e r v e d in the c o m m u n i t y , w h e r e a s 14 
( 8 7 . 5 % ) l o n g a n d 2 ( 1 2 . 5 % ) short f r o m s w e r e 
d e t e c t e d in t h e hosp i t a l . O n c o - e l e c t r o p h o r e s i s , 
h o w e v e r , o n l y 4 a n d 6 d i s t inc t e l e c l r o p h e r o t y p e s 
w e r e d e m o n s t r a t e d in t h e hosp i t a l a n d the c o m m u n i t y 
r e s p e c t i v e l y . T h r e e of t h e s e w e r e c o m m o n to b o t h 
p l a c e s w i t h 1 a n d 3 e l e c l r o p h e r o t y p e s b e i n g u n i q u e 
to the hosp i t a l a n d the c o m m u n i t y , r e s p e c t i v e l y . 

R e s u m e 

L ' i n c i d e n c e ct le g e n o m e e l e c t r o p h d r o t y p e s d e s 
r o t a v i r u s h u m a i n s d e t e c t e s a u n e h o s p i t a l u n e 
a g g l o m e r a t i o n d ' I b a d a n , N i g e r i a s o n t c o m p a r e s a 
la ide d u ge l p o l y e c r y l a m i n e e l e c t r o p h o r i s e . T r e i z e 
p o u r cen t ( 3 1 / 2 3 9 ) r o t a v i r u s s o n t d £ t e c t £ s ; 14.7%; 
( 1 5 / 1 0 2 ) v i e n n e n t d e a g g l o m e r a t i o n et 11.7%/ 
( 1 6 / 1 3 7 ) v i e n n e n t d e s h o s p i t a l . L ' i n c i d e n c e «Stait p l u s 
elev<5e & d e a g g l o m e r a t i o n ( p < 0 . 0 1 ) q u ' a h o s p i t a l . II y 
avait o n z e ( 8 0 . 0 % ) d e l o n g u e s vari«5tes et t r o i s 
( 2 0 . 0 % ) *de c o u r t e s varieties h d e a g g l o m e r a t i o n , 
tandis q u e 14 l o n g s ( 8 7 . 5 % ) et 2 cour t s ' ( 1 2 . 5 % ) s o n t 
de tec tes d a n s le h o s p i t a l . 

Apr&s la c o - c l e c t r o p h o r d s c , o n d e t e c t e s e u l e m e n t 
q u a t r e et six e l e c l r o p h e r o t y p e s d i s t i n c t s p o u r h o s p i t a l 
et a g g l o m e r a t i o n r e s p e c t i v e m e n t . T r o i s d ' e n t r e e u x s e 
p r e s e n t e n t e g a l e m e n t h h o s p i t a l et a g g l o m e r a t i o n 
t and i s q u e u n et t ro is e l e c t r o p h d r o t y p e s s e i r o u v e n t 
u n i q u e m e n t & de hosp i t a l e t d e a g g l o m e r a t i o n 
r e s p e c t i v e m e n t . 

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

H u m a n r o t a v i r u s h a s b e e n r e c o g n i z e d a s a m a j o r 
c a u s e of in fan t i l e d i a r r h o e a in b o t h t h e d e v e l o p e d a n d 
d e v e l o p i n g c o u n t r i e s o f the w o r l d ( 1 , 2 ) . R o t a v i r u s 
i n f e c t i o n s s p r e a d v ia the f a e c a l - o r a l r o u t e a n d a r e 
c o m m o n l y a s s o c i a t e d w i t h c o m m u n i t i e s w h e r e l o w 
h y g i e n i c s t a n d a r d s are m a i n t a i n e d . I l i t e r a c y a n d l o w 
s o c i o - e c o n o m i c c o n d i t i o n s e n h a n c e t h e o u t b r e a k a n d 
sp read of i n f e c t i o n s in a c o m m u n i t y (3 ,4 ) . T h e v i r u s 
cons i s t s of a c o r e , a n inne r c a p s i d o r i n c o m p l e t e a n d 
an ou te r c a p s i d o r c o m p l e t e p a r t i c l e t y p e s . T h e v i r u s 
b e l o n g s to the f a m i l y R e o v i r i d a e , w h o s e g e n o m e 
s e p a r a t e s in to [11] s e g m e n t s u p o n p o l y a c r y l a m i d e 
gel e l e c t r o p h o r e s i s ( P A G E ) to p r o d u c e c h a r a c t e r i s t i c s 
pa t t e rns ca l l ed e l e c t r o p h e r o t y p e s 13-5] . C u r r e n t l y , 11 
se ro ty jx i s of r o t a v i r u s e s h a v e b e e n d e s c r i b e d , o f 
w h i c h six ( s e r o t y p e 1 ,2 ,3 ,4 ,8 a n d 9 ) h a v e b e e n 
i so la ted f r o m h u m a n s { 5 ) . T h e m e t h o d s o f s e r o t y p i n g 
h a v e b e e n l a r g e l y b y the p l a q u e r e d u c t i o n 
neu t r a l i z a t i on tes ts ( P R N T ) , the f l u o r e s c e n t f o c u s 
n e u t r a l i z a t i o n ( F F N ) a s s a y s a n d b y s p e c i a l E L I S A s 
u s i n g m o n o c l o n a l a n t i b o d i e s o r h y p e r i m m u n e 
p o l y c l o n a l m o n o s p e c i f i c an t i s e r a ( 6 - 9 ] . 

S i n c e the d s R N A p a t t e r n s u s u a l l y r e m a i n c o n s t a n t 
for i n d i v i d u a l s t r a in s o f r o t a v i r u s , a n a l y s i s o f the 
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genome of rotaviruses has been useful for molecular 
epidemiological studies of human (5] and calf (10) 
rotaviruses. In this study, the rotaviruses shed in the 
stools of children with diarrhoea in Sabo community 
of Ibadan and from some other pans of Ibadan 
representing the elite sections, namely, Bodija, the 
University of Ibadan (UI), University College 
Hospital (UCH), International Institute of Tropical 
Agriculture (1ITA) and Jericho (represented as 
children from elite communities EC) subsequently were 
detected by PAGE and their eleclropherotypes com-
pared by the genome electropherotyping technique. 

M a t e r i a l s a n d m e t h o d s 

The study areas, faecal samples 
Cohen (13), described the people of Sabo community 
as "emigran t s to Ibadan who stand out as the most 
exclusive, sharply delineated ethnic group to settle in 
the city.... The people remain distinct in their dresses, 
food customs and religious be l ie fs" . That situation 
has not changed much today. The projected 
population of Sabo with 3.7% annual growth rate 
over the 1973 census could be between 20-30,000. 
The socio-econoniic levels of the inhabitants of this 
communi ty is low and this has affected the living and 
hygienic conditions. The city of Ibadan is cosmo-
politan with pockets of different communities dotted 
here and there. The different pockets can almost be 
sharply divided into three plan-oriented zones. 
(i) The inner city core mostly unplanned, where the 
low socio-economic members of the society live, (ii) 
the semi-planned portions of the city corresponding 
with the residence of the low to middle class civil 
servants, white and blue collar workers and (iii) the 
planned resident r ' ueas where the top civil servants, 
businessmen and professionals live (EC). Sabo 
corresponds to the first group while Bodija, University 
of Ibadan, the University College Hospital, International 
Institute of Tropical Agriculture and Jericho conespond 
to the third group as listed above. 

Diarrhoeic faecal samples were collected from 
children 0-5 years of age from Sabo community and 
f rom children of the same age group who attended 
the out-patients department clinics or hospitalized in 
the University College Hospital (UCH), Ibadan who 
came from the elite third group and excluded any 
patients from the Sabo community. A total of 239 
diarrhoeic faecal samples were collected (102 from 
Sabo and 137 from EC) into sterile plastic or 

screwcapped glass containers between May and 
December, 1990. Samples were stored at -20°C and 
analysed within one week of collection. 

Extraction and electrophoresis of viral dsRNA 
Rotavinis was extracted directly from the stool 
samples by the method of Herring el al (14]. Briefly, 
about 0.25g or 25% w/v faeces was treated with 
extraction buffer ( 0 J M sodium acetate pH 5.0 
containing 1% v/v sodium dodecyl sulphate (SDS). 
An equal volume of phenol-chloroform mixture was 
added to the faecal samples suspension, vortexed and 
clarified at 16,000 x g for 10 inin in a Mighty-Fast 
micro-centrifuge (Hoefer Scientific Instruments. San 
Francisco, C.A. USA). The resultant supernatant (40U) 
was mixed with lOul tracker dye for electrophoresis. 

For the initial screening, 50ul of each sample was 
loaded in single wells of 7 .5% prefonned 
polyacrylamide gel and electrophoresis carried out 
using the Loening buffer system (15]. For 
comparison of the eleclropherotypes, extracted 
samples were further precipitated with chilled 100% 
cthanol and coelectrophoresed in 10%- resolving and 
3% stacking gel using the Laemmli discontinuous 
buffer system (16]. Electrophoresis was at a constant 
current of 10mA for 18-20 hrs at room temperature. 
All gels were stained by the silver staining technique 
of Herring etal\\A). 

Resul ts 

Detection of rotavirus 
Of 239 faecal samples from Sabo and EC, 31 or 13% 
were positive for rotavirus; made up of 15 or 14.7% 
of 102 sample ' s f rom Sabo and 16 or 11.7% of 
samples from UCH. The incidence of rotarirus 
infection was significantly higher (P<0.01) in Sabo 
than in EC (table 1). 

Tabic 1: Incidence of human Rotavinis in Sabo 
community and some elite communities in Ibadan. 

Ixxration No. of samples 
tested 

No. positive 
% 

Significant 
level 

Sabo com. 102 15(14.7) P<0.01* 

EC Ibadan 137 16(11.7) 

Total 239 31(13.0) 

* Determined by x 2 analysis. 
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Rotavirus RNA Elcctropherotypts 
T h e d ive r se g e n o m i c m i g r a t i o n pa t t e rn s o f 
ro tav i ruses f r o m S a b o and E C are s h o w n in f i g s , l a 
and l b respec t ive ly . T h e r e w e r e 12 ( 8 0 . 0 % ) l o n g and 
3 ( 2 0 . 0 % ) short e l e c i r o p h c r o t y p e s f r o m S a b o 
w h e r e a s in E C there w e r e 1 4 ( 8 7 . 5 % ) long and 2 
( 1 2 . 5 % ) short f o r m s . In the E C , all t he shor t f o r m s 
w e r e of the s a m e e l e c i r o p h c r o t y p e s ( L a n e s (F & K ) ) 
wh i l e the long f o r m s w e r e d i s t r ibu ted a m o n g 3 
dist inct e lec t ro- p h c r o t y p c s ( L a n e s ( A - E , I J L M ) , 
( G . N ) and (H). O n the o the r hand , the shor t f o r m s 
f r o m S a b o w e r e d i s t r ibu ted in to 2 d is t inc t 
e l ec t rophc ro types ( L a n e s (I) and ( J . M ) ) w h i l e the 
long f o r m s o c c u r r e d in 4 d is t inc t pa t t e rns ( L a n e s 
( A - F . K L N ) , (G) , ( H ) and (O) ) . 

A A c £ E F A 
• 

Fig. 2: The distinct electrophcrotypes from Sabo (6) 
(Lanes E-J) and EC (4) (A-D). The number* to the left 
indicate RNA segments. All other conditions were the 
same as for the gels in fig. 1. Short fonns are indicated 
by lanes B(EC) and G. H (Sabo). 

Coe lec t rophores i s of the d i f f e r en t e l e c t r o p h e r o -
types revea led s ix dis t inct s t ra ins in the S a b o 
c o m m u n i t y ( f ig . 2 L a n e s E-J) w i t h o n e p r e d o m i n a n t 
e l ec t rophero type de tec ted in 7 ( 4 6 . 7 % ) ch i ld ren ; 
w h e r e a s 4 dist inct pa t te rns w e r e o b s e r v e d in the E C 
( f ig . 2 L a n e s A - D ) and the p r e d o m i n a n t s train w a s 
de tec ted in 11 ( 6 8 . 8 % ) ch i ld ren . T h e p r e d o m i n a n t 
s t rains in both S a b o and E C w e r e the s a m e . T h r e e of 
the 4 s t rains seen in E C w e r e also o b s e r v e d in S a b o 
and the r e m a i n i n g o n e s t ra in lef t was u n i q u e to the 

Fig. l b 
Flg. l : The different electrophcrotypes from Sabo ( l a ) 
and from EC (lb) . Two of the predominant electro-
phcrotypes in UCH were left out in this electrophoresis 
so as to accommodatc the number of slots the gel 
system can handle. Polyacrylamide gel electrophoresis 
was on 10% resolving and 3% stacking gels using the 
discontinuous buffer system. Electrophoresis was from 
top to bottom and numbers to the left indicate the RNA 
segments. 

Note: Lanes (A-F. KLN). (G). (H). (O) fig. ( l a ) 
(A-E. IJLM). (C»N). (H) Fig. ( lb ) for long 
electrophcrotypes and Lanes (1) (J. M) and (F.K). Figs, 
la and lb. respectively for short electropherotypes. 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



362 C.K. Ojeh, DJJ. Atti arid 0.0. Omotade 

EC. On the oilier hand, there were three unique 
eleclropherotypes to Sabo which were not detected in 
the EC. Fig. 2 shows the distinct eleclropherotypes 
seen in Sabo and the EC. 

Discussion 

Several hospital and coininunity-based studies have 
been undertaken by a few workers in an effort to 
elucidate the incidence of human rotavirus in 
Nigerian infants (17-20) but none had studied the 
epidemiology of these rotaviruses from the genome 
(molecular) stand point. We have established in this 
study the different clectropherotypes circulating 
within Sabo community as distinct from those 
circulating in the other parts of Ibadan (the elite 
group). 

The incidence of 13% in our study was 
comparable to the 11-17% incidence reported by 
some (8-20) but lower than the 23-62% incidence 
found by others (17, 21). The reasons for this could 
be attributed to the number of samples examined and 
the methods of investigation. Extraneous proteins 
present in faecal samples could have bound non-
specifically to the ELISA employed by these other 
workers giving false positive results. 

The PAGE on the contrary, is not prone to 
non-specific results. However, some workers who 
have compared the sensitivities and the specifities of 
the PAGE and ELISA techniques found them to be 
comparable (12,22). The incidence of rotavirus 
infection was, however, significantly higher in Sabo 
than in the elite group. This could be due to poor 
hygienic and living standards obtaining in the Sabo 
community. Some investigators had associated high 
incidence of rotavirus infection to poor socio-
economic conditions (18,23). 

It was remarkable to observe that all but one 
strain (eleclropherotype) observed at the EC were 
also present in the Sabo community and that included 
the predominant strains in both places. However 
there were 3 of the 6 strains present in Sabo that were 
unique To the community and not found in the EC. 
The explanation to these observations could be the 
fact that there are no restrictions of movements in 
and out of Sabo. These common strains could have 
been transferred from one community to the other. In 
addition, there could have been more children in 
Ibadan that were more susceptible lo these strains. 
On the other hand, the unique strains (1 in EC and 3 
in Sabo) could have been less virulent and incapable 

of establishing epidemics, or the appropriate 
conditions for their transfer to the opposite 
community were lacking. Continued investigation of 
samples from the EC beyond 1990 arid into 1991 
(data not shown) has yet to reveal any of the 3 unique 
strains found in Sabo. The higher occurrence of the 
long eleclropherotypes over the short forms observed 
in this study irrespective of Ihe study areas, 
corroborate the findings of other workers (24-26). It 
therefore seems that the small numbers of the short 
clectropherotypes appear to be the norm globally. 

It would be interesting to compare the strains of 
rotaviruses circulating in Ibadan with those 
circulating in the rest of the country as it would be 
useful information in composing an effective vaccine 
for the near future. 
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