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I M M U N O F L U O R E S C E N T A N T I B O D Y T O R O T A V I R U S A N D A N T I G E N 
E X C R E T I O N IN I N F A N T I L E A C U T E D I A R R H O E A . 

C M . N O Z A W A , E . L A M P E ; M . G . S . V A Z & M . G . von H U B I N G E R 

S U M M A R Y 

A se ro log i ca l s tudy w a s ca r r ied out to eva lua te the c a u s a l re la t ionsh ip o f acute 

d i a r r h o e a a n d ro tav i rus i n ch i l d ren under f ive years o f a g e . T h e ro tav i ra l in fec t ion 

w a s d e m o n s t r a t e d in p a i r e d s e r a b y d e t e r m i n i n g the a n t i b o d y t i ters b y 

i m m u n o f l u o r e s c e n c e test ( I F ) . B o v i n e ro tav i rus - in fec ted M A - 1 0 4 ce l l cu l tu re was 

used as subs t r a tum for I F . O u t o f 80 pa i red sera it was s h o w n that 23 ( 2 8 . 7 5 % ) 

presented s e r o c o n v e r s i o n , 19 ( 2 3 . 7 5 % ) samp les s h o w e d a two fo l d increase in their 

t i ters a n d 38 ( 4 7 . 5 % ) h a d no inc rease in ro tav i rus a n t i b o d y . T h i s result is d i scussed 

o n the l igh t o f p rev i ous l y ob ta ined resul ts o n v i r a l an t igen detect ion by 

c o u n t e r i m m u n o e l e c t r o s m o p h o r e s i s ( C I E O P ) . 

K E Y W O R D S : R o t a v i r u s an t i gen ; P a i r e d s e r o l o g y ; I m m u n o f l u o r e s c e n c e test. 

I N T R O D U C T I O N 

R o t a v i r u s is the m a j o r c a u s a l agent o f v i r a l 

d i a r r h o e a i n y o u n g c h i l d r e n 3 . D e t e c t i o n o f 

r o t a v i r a l par t i c les or their an t igens in s too ls by 

d i f f e r e n t m e t h o d s is w e l l e s t a b l i s h e d a n d 

rou t ine ly p e r f o r m e d . H o w e v e r one has to ba re 

i n m i n d that v i r a l detect ion o n l y does not 

necessar i l y m e a n that i n fec t i on b y ro tav i rus has 

o c c u r r e d . I n f a c t , f o r m a n y v i r a l d iseases the 

i so la t i on o f a n agent has to be f o l l owed by 

s e r o l o g y ( s e r o c o n v e r s i o n ) to c o n f i r m the 

i n f e c t i o n , u n l e s s u n d e r c i r c u m s t a n c e s tha t 

v i ruses a re detected i n ster i le b o d y f l u i d . O n the 

other h a n d p a i r e d s e r o l o g y a l o n e c a n de f ine a n 

i n f e c t i o n . 

I t is we l l k n o w n that enter ic v i ruses c a n be 

t rans ient i n faeces c a u s i n g no d isease at a l ls . 

R o t a v i r u s by i ts tu rn c a n be e l im ina ted in faeces 

b y s i m p t o m l e s s b a b i e s 2 . R o t a v i r u s se ro logy has 

been ca r r i ed ou t i n m a n y coun t r ies i nc l ud i ng 

B r a z i K ' . s . ' o . 

T h i s w o r k s h o w s the resul t o f a se ro log i ca l 

s tudy i n w h i c h i m m u n o f l u o r e s c e n t a n t i b o d y to 

ro tav i rus was t i tered i n pa i r ed sera o r i g i na t i ng 

f r o m hosp i t a l i zed c h i l d r e n su f f e r i ng o f acu te 

d i a r r h o e a . 

M A T E R I A L A N D M E T H O D S 

P a i r e d s e r a : S e r a w e r e c o l l e c t e d f r o m 

c h i l d r e n under f ive years o f age hosp i ta l i zed at 

Ins t i tu to F e r n a n d e s F i g u e i r a - R i o de J a n e i r o 

c i t y . S e r u m samp les were separated f r o m b l o o d 

w i t h d r a w n f r o m f o r e a r m p e r i p h e r a l v e i n . 

C h i l d r e n were b led tw ice , as s o o n as d i a r r h o e a 

star ted (mean t ime o f 4 d a y s ) a n d twenty days 

la ter . A t the l a b o r a t o r y se rum samp les were 

i nac t i va ted at 5 6 ° C fo r 15 m i n . i n wa te r -ba th 

a n d s tored at - 2 0 ° C . A t w o f o l d d i l u t i on o f se ra 

w a s p repared i n p h o s p h a t e bu f fe r - sa l i ne ( P B S ) 

p H 7.3 f r o m 1:2 to 1:256 fo r a n t i b o d y t i t ra t ion . 

B o v i n e ro tav i rus cu l t i va t ion in cel l cu l tu re : 

B o v i n e r o tav i r us ( U K s t ra in ) w a s cu l t i va ted in 

M A - 1 0 4 ( R h e s u s foe ta l k i d n e y ce l ls ) i n M E M 

E a g l e ( F l o w L a b . U S A ) a d d e d o f c rys ta l l i ne 

t r yps in ( I n t e r m . C o m . & I n d . , S . P a u l o ) at f i na l 

c o n c e n t r a t i o n o f 30 f i g / m l i n R o u x f l a s k s * . 

A n t i b o d y t i t r a t i o n b y i n d i r e c t i m m u n o ­

f l u o r e s c e n c e ( I F ) : A f i v e - d a y o l d p o s t -

i n o c u l a t i o n in fec ted t issue cu l tu re was used to 

p repare the M A - 1 0 4 in fec ted ce l l suspens ions . 

A m o c k - i n f e c t e d t issue cu l tu re was a l so used 
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fo r c o n t r o l . A f t e r s t a n d a r d i z a t i o n , a d r o p o f 
in fec ted a n d m o c k - i n f e c t e d cel ls was p laced in 
e a c h s q u a r e p r e v i o u s l y d e m a r c a t e d in a 
m i c r o s c o p e g lass s l i de , let them d r y a n d f i x e d . 
F o r each square o f d r i ed cel l s u s p e n s i o n a d r o p 
o f d i lu ted s e r u m was used in d u p l i c a t e 9 . F o r I F 
F I T C - g o a t a n t i - h u m a n I g ( O x f o r d L a b . , U S A ) 
d i l u t e d a t 1 :25 i n P B S w a s u s e d . T h e 
p r e p a r a t i o n w a s o b s e r v e d i n a L e i t z U V 
m i c r o s c o p e f i t ted w i th B G - 1 2 , B G - 1 3 a n d K -
510 set o f f i l ters a n d d a r k f ie ld condense r . T h e 
pa t ien ts a n t i b o d y t i ter was c o n s i d e r e d the 
h i g h e s t s e r u m d i l u t i o n w h e r e c i top lasm. i .c 
g ranu la r -pa t te rned spec i f i c f l uo rescence ( F i g . 
1) c o u l d st i l l be detected in at last 1 0 % o f the 
cel ls per m i c r o s c o p e f ie ld ( o b j . 4 0 X ) . T h e 
lowest se rum d i l u t i on was tested at the s a m e 
t ime fo r i n e s p e c i f i c f l u o r e s c e n c e i n m o c k -
in fec ted ce l ls . 

A n t i g e n detect ion by 
c o i i n t e r i m m u n o e i e c t r o s m o p h o r e s i s ( C I E O F ) 

R o t a v i r a l an t igen detect ion bv C E ' O P w a -
d o n e w i t h 2 0 % * ; v / v i t a n ü e u tae':a» 

h o m o g e n a t e s in a 0 . 6 % a g a r o s e ge l p repa red i n 
verona i -ace ta te bu f fe r p H 8.7 a n d tested 
aga ins t rabb i t a n t i - h u m a n ro tav i rus se rum b y a 
n ine ty -m inu te e lec t rophore t ic r u n at 4 m A , s u c h 
as p r e v i o u s l y d e s c r i b e d 8 . 

R E S U L T S 

O u t o f 180 c h i l d r e n su f f e r i ng f r o m acute 
d i a r r h o e a we c o u l d o n l y select 80 f r o m w h o m 
pa i red sera were a v a i l a b l e . I n m a n y cases we 
c o u l d not o b t a i n the second se rum s a m p l e 
b e c a u s e o f t he h e a l l i n g a n d s u b s e q u e n t 
d i s c h a r g i n g o f the ch i l d ren f r o m the h o s p i t a l . 
I n some cases the c h i l d r e n were so deb i l i ta ted 
that b leed ing was cons ide red a n unnecessa ry 
h a r m . T h e r e f o r e o u t o f 80 p a i r e d s e r u m 
samp les it was f o u n d that 2 8 . 7 5 % ( 2 3 / 8 0 ) h a d 
s e r o c o n v e r s i o n ev idenced b y a r ise i n ro tav i rus 
a n t i b o d y b y at least f o u r f o l d . I n o rder to 
exc lude the poss ib i l i t y o f f l uo rescence due to 
t he i n e s p e c i f i c b i n d i n g o f the c o n j u g a t e 
a n t i b o d y to c e l l , the s a m e d i l u t i o n o f the 
„Mnjugaie an t i body (1:25) was tested i n in fec ted 
t e l l s a n d n o f l u o r e s c e n c e w a s o b s e r v e d . 



Unespec ted l y f r o m 80 p a i r e d sera the a n t i b o d y 
titer rose t w o f o l d i n 2 3 . 7 5 % ( 1 9 / 8 0 ) . T h e s e 
n ineteen pa i red se rum samp les were re-tested 
one week later a n d n o d i f fe rence i n their t i ters 
was detected i n c o m p a r i s o n to the p rev ious 
r e s u l t s . L a s t l y f r o m the 80 p a i r e d s e r u m 
samp les 4 7 . 5 % ( 3 8 / 8 0 ) h a d n o increase in their 
a n t i b o d y t i ters. T h e f luorescent a n t i b o d y titers 
in the pat ients sera va r i ed f r o m 1:8 to 1:256. 

P r e v i o u s l y ob ta ined resu l t s 8 s t udy ing faeca l 
samp les o r i g i na t i ng f r o m these ch i l d ren (80) for 
ro tav i ra l an t i gen by C I E O P revealed that 48 
c h i l d r e n ( 6 0 . 0 % ) we re e x c r e t i n g r o t a v i r u s 
an t i gen at the t ime o f faeces co l l ec t i on . T w e n t y -
e ight ch i l d ren were nega t i ve ( 3 5 . 0 % ) a n d f r o m 
2 , s too ls were not a v a i l a b l e . 

D I S C U S S I O N 

T h e detec t ion o f r o tav i r a l par t ic les or their 
so lub le an t igens in acute d ia r rhoe i c faeces by 
a n y o f the a v a i l a b l e l abo ra to r i a l m e t h o d s , is 
s u g g e s t i v e o f c a u s a l r e l a t i o n s h i p w i t h 
d i a r r h o e a . H o w e v e r one c a n not be sure un less 
o therwise p r o v e d . T h a t a s s u m p t i o n c a n not be 
a c c e p t e d e v e n i n the a b s e n c e o f k n o w n 
d i a r r h o e a - c a u s i n g agen ts , s u c h as bac te r ia or 
paras i tes . T h e r e f o r e s i gn i f i can t r ise in spec i f i c 
a n t i b o d y t i ter ( s e r o c o n v e r s i o n ) h a s to be 
d e t e c t e d b e f o r e t he d i a g n o s i s o f c a u s a l 
re la t i onsh ip is c o n f i r m e d . 

I n th is repor t we s tud ied 80 pa i red sera 
samp les co l lec ted f r o m hosp i t a l i zed c h i l d r e n 
under f i ve years o f age su f fe r i ng o f acute 
d i a r r h o e a . It was s h o w n that 23 out 80 pa i r ed 
se rum samp les ( 2 8 . 7 5 % ) h a d s i gn i f i can t r ise i n 
s p e c i f i c i m m u n o f l u o r e s c e n t a n t i b o d y to 
ro tav i r us . T h i s resul t u n d o u b t e d l y means that , 
ch i l d ren f r o m w h o m pa i red sera were co l lec ted 
a n d s h o w e d at least f o u r f o l d inc rease inespecific 
ro tav i rus a n t i b o d y , ( se roconve rs i on ) were i n 
fact su f f e r i ng o f d i a r r h o e a c a u s e d by r o t a v i r u s . 
P r e v i o u s l y ob ta ined resu l t s 8 s h o w e d that f r o m 
23 c h i l d r e n w h o s e r o c o n v e r t e d s p e c i f i c 
p rec ip i t i n l ines o f ro tav i rus a n t i g e n , detected by 
C I E O P , were f o u n d i n 21 ch i l d ren ( 9 1 . 3 0 % ) 
whose d i a r rhoe i c faeces were co l lec ted at the 
t ime o f d i a r r h o e a onset . U n f o r t u n a t e l y fo r 
s o m e r e a s o n two f a e c a l s a m p l e s were not 
a v a i l a b l e . T h e s e resul ts s h o w e d that ro tav i rus 
entered in con tac t w i th pat ients i m m u n e sys tem 
in pa ra l l e l w i th v i r a l rep l i ca t i on i n the in tes t ine, 
v i r a l an t i gen w a s excre ted a n d the subsequen t 

r i s e i n a n t i b o d y l e v e l , a s s h o w b y 
se roconve rs i on detected b y I F . 

F i f t y - s e v e n pa i r ed sera samp les d i d not s h o w 
s e r o c o n v e r s i o n h o w e v e r 19 ( 3 3 . 3 3 % ) 
demons t ra ted a n inc rease i n the a n t i b o d y titer 
o f two t imes , i .e . , the titer o f a n t i b o d y i n the 
conva lescen t sera d o u b l e d i n c o m p a r i s o n to 
acute phase se ra . C I E O P o f faeces o r i g i na t i ng 
f r o m those 19 ch i l d ren w h o h a d their a n t i b o d y 
d o u b l e d demons t ra ted ro tav i r a l an t i gen i n 17 
( 8 9 . 4 7 % ) a n d 2 were nega t i ve . T h e 19 pa i red 
sera were re-tested to ru le out a n y techn ica l 
er ror however the resul ts c o n f i r m e d the t w o f o l d 
r ise. It is poss ib le that those ch i l d ren deve loped 
d i a r r h o e a caused by ro tav i rus but s o m e h o w the 
a n t i b o d y response was d e l a y e d . I t w o u l d be 
interest ing to have them b led later ins tead o f 
t w e n t y d a y s a f t e r t h e f i r s t b l e e d i n g . 
A l t e r n a t i v e l y the s t u d y o f i m m u n o l o g i c a l 
aspects o f those ch i l d ren c o u l d p r o v i d e c lues 
fo r the de lay in the a n t i b o d y response . I t was 
d i f f i cu l t to g r o u p the c h i l d r e n under a u n i q u e 
b a c k g r o u n d un less that mos t o f them were 
m a l n o u r i s h e d i n v a r y i n g degrees . 

T h e ana l ys i s o f the rema inde r 38 pa i r ed sera 
( 4 7 . 5 % ) s h o w e d that a l t h o u g h i n mos t o f the 
sera a l ow a n t i b o d y titer was obse rved there was 
no increase at a l l . T h i s shows that those 
ch i l d ren were exposed to ro tav i rus i n the past 
but d i a r r h o e a they were present ing at the t ime 
o f s p e c i m e n s c o l l e c t i o n w a s n o t d u e to 
ro tav i r us . T h i s a l so demons t ra ted that ch i l d ren 
deve loped a n t i b o d y to ro tav i rus ear ly i n l i fe . 
W h e n their f aeca l samp les were s tud ied by 
C I E O P * it was f o u n d that 10 ch i l d ren ( 2 6 . 3 1 % ) 
out o f 38 that d i d not revea l a n y rise in 
a n t i b o d y t i te rs we re e l i m i n a t i n g r o t a v i r a l 
a n t i g e n . T w e n t y - s i x ch i l d ren were nega t i ve a n d 
2 f aeca l samp les were not a v a i l a b l e . W e a s s u m e 
that in spi te o f v i r a l an t i gen presence i n faeces 
d i a r r h o e a w a s n o t d u e to r o t a v i r u s f o r 
i m m u n o f l u o r e s c e n t a n t i b o d y detected i n a l l 
ch i l d ren d id not s h o w a n y inc rease in their 
t i ters. A s fo r other enter ic v i r u s e s 5 , i n th is case 
ro tav i rus was t rans ient i n gas t ro in tes t ina l t ract 
w i thou t be ing the c a u s a l agent o f the acute 
d i a r r h o e a . A n o t h e r p r o b a b i l i t y t h o u g h the least 
p o s s i b l e bu t c a n no t be r u l e d ou t is a n 
i m p a i r m e n t o f c h i l d r e n c i r c u l a t i n g i m m u n e 
response . T h e t rans ient presence o f v i rus in 
f a e c e s see^ms to b e m o r e p l a u s i b l e , a s 
p r e v i o u s l y 5 c o m m e n t e d . I n fac t , a recent repor t 
was p u b l i s h e d i n w h i c h a state o f car r ie r was 
d e f i n e d i n h e a l t h y c h i l d r e n w h o s h o w e d 



e l i m i n a t i o n o f r o t a v i r u s in f a e c e s * . T h i s 

f i n d i n g s b r o u g h t abou t a nove l a n d rather 

i m p o r t a n t a s p e c t in the e p i d e m i o l o g y o f 

r o tav i r a l i n fec t i on a n d s t rengthen the necessi ty 

o f se ro logy be fo re the c a u s a l re la t ionsh ip is 

es tab l i shed . 

R E S U M O 

S o r o l o g i a pareada p o r i m u n o f l u o r e s c ê n c i a e 

excreção de ant ígeno de ro tav i rus na d iar ré ia 

a g u d a i n f a n t i l . 

R e a l i z a m o s este es tudo p a r a ava l i a r a re la­

ção c a u s a i d ia r ré ia a g u d a e ro tav i rus em c r i a n ­

ças a b a i x o de c i n c o a n o s de i d a d e . A i n f ecção 

v i r a l fo i ca rac te r i zada pe la s o r o l o g i a p a r e a d a , 

po r me io de t i tu lação de an t i co rpos an t i -

r o tav í rus pe la reação de i m u n o f l u o r e s c ê n c i a i n ­

d i re ta ( I F ) nos so ros dos pac ien tes . U t i l i z a m o s 

c o m o subs t ra to p a r a a reação cé lu las M A - 1 0 4 

in fec tadas c o m o ro tav i r us b o v i n o cepa U K . D e 

80 a m o s t r a s de so ros p a r e a d o s , v e r i f i c a m o s que 

23 a m o s t r a s ( 2 8 , 7 5 % ) ap resen ta ram s o r o c o n ¬ 

v e r s ã o , 19 a m o s t r a s ( 2 3 , 7 5 % ) t i ve ram e levação 

n o t í tu lo de 2 vezes e em 38 a m o s t r a s ( 4 7 , 5 % ) 

n ã o o b s e r v a m o s e levação no t í tu lo de an t i co r ­

pos an t i - r o tav í rus . E s t e s resu l tados são c o n ­

f r on tados c o m os resu l tados p rev iamen te ob t i ­

dos n a detecção d o an t ígeno de r o tav í r us nas fe­

z e s , dos m e s m o s pac ien tes , pe la técn ica de c o n ¬ 

t ra imunoe le t ro fo rese ( C I E O P ) . 

A C K N O W L E D G E M E N T S 

T h i s s tudy was pa r t i a l l y f i n a n c e d by g ran ts 

f r o m F I N E P , C A P E S , C N P q a n d C E P G -

U F R J . W e t h a n k to D r . M . K r i e g e r ( Ins t i tu to 

F e r n a n d e s F i g u e i r a - R i o de J a n e i r o ) fo r 

s u p p l y i n g c l i n i c a l s p e c i m e n s , M r s . E . B . 

F e r r a r e z i f o r t yp i ng the m a n u s c r i p t a n d M r . 

P . R . A R i o s fo r the p h o t o g r a p h i c ar t . 
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