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Summary. - Out o f  317 h u m a n  gastroenteritis cases studied  b e t w e e n  
A u g u s t  1988-August 1989, t w o  atypical antigenically distinct rotavi­
ruses (pararotaviruses) were detected in faecal samples among 19 
rotaviruses shedding children from Misiones province, North-
-Eastem Argentina. A 1 3 / 4  year old girl a 3 years old boy, both with 
vomiting and normal temperature, shed these atypical rotaviruses. 
Their morphology by electron microscopy was identical to  other 
rotaviruses; they contained 11 double-stranded R N A  segments 
detected by polyacrylamide gel electrophoresis and failed to  react 
with the antibody directed against the rotavirus group specific 
antigen (Rotazyme II ELISA). The  electrophoretic migration o f  
these RNAs  (electropherotype) in polyacrylamide gels did not coin­
cide with the typical pattern o f  distinct size classes observed in most 
human rotaviruses reported, instead, they appeared to be  related to  
patterns o f  rotaviruses group C. 
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Introduction 

It is well known that rotaviruses are important causal agents o f  viral gastroen­
teritis in children (Kapikian et al., 1980). They have also been described as the 
aetiological agents o f  gastroenteritis in many animals (Estes et al., 1983). 

Rotaviruses from different mammalian species are morphologically similar 
and share a common group-specific antigen (Yolken  et al., 1978). W h e n  
analysed by polyacrylamide gel electrophoresis in combination with silver stai­
ning (PAGE-SS) their double stranded RNA shows a pattern o f  11 segments. 

*To w h o m  correspondence should  b e  addresssed 
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Atypical  R N A  patterns as detected i n  P A G E  h a v e  b e e n  reported f o r  s o m e  rota­
viruses; different terms were proposed, such as pararotavirus (Bohl  et al., 1982), 
group B rotavirus (Dimitrov et al., 1983), and atypical rotavirus (Sorrentino et 
al., 1986), to  designate these  antigenically and electrophoretically distinct from 
group a rotaviruses. 

In the present report w e  describe the detection o f  two human atypical rotavi­
ruses isolated in the Misiones province, Argentina, whose  electrophoretic 
patterns resembled that o f  group C rotaviruses. 

Materials and Methods 

Patients and materials. Faecal  s ample s  w e r e  co l lec ted  f r o m  chi ldren admitted w i th  diagnosis  o f  
gastroenteritis t o  "Dr. R.  Madariaga" Hospital  i n  Mis iones ,  Argentina,  as  part o f  t h e  A n n u a l  Colla­
borative Nat ional  Survey o f  Aet io logical  A g e n t s  i n  A c u t e  Diarrhoea i n  Chi ldren (Argentinian 
Secrectary o f  S i e n c e  a n d  Techno logy-SECYT) .  O n e  o f  t h e  samples  i n  ques t ion  w a s  obta ined  f r o m  
a 1 3 / 4  year o l d  girl, admitted o n  N o v e m b e r  1st, 1988 w i th  diarrhoea, normal  temperature and  
vomit ing .  Diarrhoea f o u r  days  during t h e  hospital iz ion period,  w i th  a n  evacuat ion frequency  o f  
5 - 6  t i m e s  a day. T h e  faecal  sample  w a s  taken o n  t h e  first day o f  admiss ion.  T h e  s e c o n d  case  w a s  a 
m a l e  chi ld aged  3, admitted o n  October 5th, 1988. T h i s  chi ld h a d  b e g u n  wi th  diarrhoea three  days  
be fore  admiss ion ,  w i t h  6 - 7  evacuat ions  per day, normal  temperature,  and  vomit ing .  

RNA analysis. S too l s  w e r e  stored at  —20°C unti l  the y  w e r e  tested.  F o r  polyacrylamide g e l  e lec ­
trophoresis  2 0  % faecal  suspend ions  were  h o m o g e n i z e d  i n  0.02 m o l / l  TRIS-HC1, p H  7.2,  and  clari­
fied b y  centrifugation. A b o u t  200  n 1 o f  supernatants w e r e  m i x e d  w i t h  equal  v o l u m e  o f  extraction 
buffer  (500 m m o l / 1  LiCl,  10 m m o l / 1  ethylennediaminetetraacet ic  d i sod i um  sa l t -EDTA,  a n d  1 % 
s o d i u m  dodecy l  sulphate S D S ) ,  and  400  f i \  o f  phenol -chloroform 1:1. Af t er  incubat ion for  10 m i n  
at 56°C,  t h e  materials w e r e  centrifuged at 16 000  x g  3 0  m i n  and  200  / / I  o f  t h e  a q u e o u s  phase  w e r e  
added  t o  1 m l  o f  e thanol  for  R N A  precipitation (overnight  at - 2 0 ° C ) .  T h e  pel le ts  obta ined  after 
centrifugation (16 000 xg ,  10 m i n )  w e r e  m i x e d  w i th  15 n 1 o f  'sample buffer  (62  m m o l / 1  TRIS-HC1 
p H  6 . 8 , 5  % 2-mercaptoethanol ,  3 % S D S ,  0.01 % brompheno l  b l u e  and  3 0  °/o glycerol) ,  and  l oaded  
o n  t o p  o f  10 °/o polyacrylamide ge l  according t o  Laemml i  (1970). G e l  running w a s  performed 
during 18 hr  at 15 m A .  G e l s  w e r e  stained b y  t h e  silver t echnique  (Herring  et al., 1982). 

Enzyme-linked immunosorbent assay (ELISA) and electron microscopy (EM). Samples  wi th  
atypical R N A  patterns, all t h e  posit ive R N A - P A G E  samples  and  10 °/o o f  t h e  negat ive  o n e s  were  
tes ted  b y  E L I S A  (Rotazyme II-Abbott)  according t o  t h e  manufacture instructions,  and  v i e w e d  b y  
e lectron microscopy (for details  s e e  Muchinik  et al., 1981). 

Results 

Out o f  317 human faecal samples obtained from patients with gastroenteritis, 
residents o f  Misiones, Argentina, investigated between August 1988-August 
1989, 19 were positive for rotavirus when  tested by PAGE-SS. T h e  R N A  
analysis of  the electrophoretic patterns o f  two o f  them were different from the 
electropherotypes "long" and "short" o f  group A rotavirus detected until n o w  
in our laboratory (Fig. 1). 

W h e n  comparing the R N A  profiles w e  observed differences in  groups II and 
III. One of  the segments belonging to  group III migrated within the range o f  
group II, and the group III remained with two bands. T h e  extension o f  the elec-
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Fig. 1 
C o m p a r i s o n  o f  prof i les  o f  the  11 rotavirus g e n o m e  s e g m e n t s  after electrophoresis i n  10 % polyac-

ry lamide  gels  a n d  silver staining 
Lanes  1 a n d  2: Rotavituses type "long".  
Lanes  3 a n d  4: Atypica l  rotaviruses described.  
Lanes  5 a n d  6: Rotaviruses type "short". 
L a n e  7: Similar rotavirus S A  11 g e n o m i c  R N A  i n c l u d e d  as control.  

trophoretical migration o f  the  samples  resembled  that o f  " long" electrophero-
type (Fig. 1, lanes 3-4). Segments 3 and  4 (group I) a n d  segments  8 a n d  9 (group 
III) s h o w e d  co-migration in  b o t h  cases. 

V i e w i n g  b y  EM s h o w e d  the  characteristic morphology  o f  rotavirus particles, 
b u t  the  results o f  the  ELISA test for  group specific antigen were  negative in  
b o t h  samples. 

Discusion 

During  the  last f o u r  years w e  analysed 2154 faecal samples f r o m  di f ferent  
provinces o f  Argentina.  W e  f o u n d  a prevalence range o f  rotavirus infection 
b e t w e e n  5 and  15 %, detecting a m o n g  the  samples  studied 14 distinct electrop-
horetic patterns, 3 "short" and  11 "long" (in preparation). A m o n g  the  317 
samples  analysed f r o m  Misiones province dur ing  the  last year, i n  t w o  w e  
detected an atypical electropherotype pattern, as compared wi th  those 
currently observed  a m o n g  other h u m a n  isolates. T o  date, d i f ferent  authors 
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reported t h e  presence o f  atypical rotavirus i n  m a n  (Nicholas  et al., 1983) a n d  i n  
animals  (Bohl  et al, 1986). Accord ing  to  Flewett  et al. (1985) t h e  majority  o f  
these  atypical rotaviruses represent a distinct group classified as group C. 
However,  recently atypical h u m a n  rotaviral strains w e r e  described i n  other  
countries, w h i c h  w e r e  n o t  inc luded  i n  th is  group  (Hung  et al., 1984; Besselaar et 
al, 1986). 

U s h i j i m a  et al. (1989) h a v e  reported f o u r  h u m a n  group C rotaviruses w i t h  
t w o  distinct electrophoretic patterns. O n e  o f  t h e m  is strikingly similar t o  t h e  
pattern o f  t h e  t w o  strains isolated i n  our  laboratory. I n  addition, Nicholas  et al. 
(1983), Rodger  et al. (1982), a n d  Dimitrov  et al. (1983) also h a v e  reported very  
similar atypical rotavirus patterns. Like us,  all these  workers  f o u n d  i n  these  
electrophoretic patterns a s e g m e n t  b e l o n g i n g  to  group III that migrated w i t h i n  
t h e  range o f  group II, remaining  t h e  group III w i t h  t w o  bands.  O n  t h e  other  
hand,  they  are d i f ferent  f r o m  t h e  antigenicaly distinct v i rus  isolated b y  T a o  et 
al. (1984). 

T h e  R N A  prof i le  s h o w n  also resembles  t h e  electropherotypic pattern desc­
ribed by Sorrentino et al. (1986) which was isolated from a near geographical 
area in Argentina. It would b e  interesting to  know the  antigenic relationship 
among different strains isolated in  the same area, t o  determine their role as 
human diarrhoea aetiological agents. 

Studies are in  progress to  analyse a higher number o f  samples t o  determine 
the prevalence o f  these  agents, its seasonal distribution and the  severity o f  the 
cases as compared with those o f  convention rotavirus. These  would allow the  
evaluation o f  their clinical and epidemiological significance. Since the group C 
rotavirus cannot b e  detected by the  commercially available ELISA test, o n e  
should b e  cautious in  interpreting ELISA negative result in children with 
gastroenteritis. So, the prevalence and real role o f  these  viruses in the aetiology 
o f  gastroenteritis will remain unknown if electrophoresis o f  the  samples is not  
undertaken. This  must  b e  evaluated o n  proposed vaccine development 
programmes. 
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