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Summary. — R o t a v i r u s e s  w e r e  isolated i n  p r i m a r y  bovine  foeta l  
k i d n e y  cells f r o m  3 of 13 (23.1%) t e s t e d  suckl ing calves  a n d  f r o m  
3 of 14 (21.4%) suckling pig lets  b o t h  suf fer ing  of acute  diarrhoea, 
a s  confirmed b y  serological tes t s .  The  presence of r o t a v i r a l  anti­
g e n  i n  c u l t u r e  s u p e r n a t a n t  w a s  r evea led  b y  doub le  s andwi ch  
e n z y m e  i m m u n o a s s a y  ( E I A )  a n d  d i r ec t  immunof luorescence  ( I F ) .  
Transmiss ion  e lec t ron  microscopy  (TEM)  a n d  i m m u n e  e lec t ron 
microscopy  ( I E M )  showed  par t ic les  w i t h  a n  a v e r a g e  d i a m e t e r  of 
70 n m .  T h e  s t r a in s  a d a p t e d  t o  con t inuous  p i g  k i d n e y  cells P K - 1 5  
h a v e  los t  t h e i r  r e a c t i v i t y  i n  E I A ,  a l t h o u g h  T E M  revea led  t h e  
presence  of ro tav i r ions .  

Key words: rotaviruses, electron microscopy, immune electron micro­
scopy, enzyme immunoassay, immunofluorescence 
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Introduction 

Var ious  enteropathogenic agents,  including rotaviruses,  m a y  b e  f o u n d  i n  
t h e  a l imentary  t r a c t  of man,  animals,  a n d  b i rds  (Flewett  a n d  Woode,  1978; 
1978; McNulty  et al., 1980; É s t e s  et al, 1983). Since 1980, neonatal  calf a n d  
p i g  diarrhoea h a s  been intensively  s tudied in  a breeding f a r m  i n  Poland  
(Malicki et cil., 1981 a n d  1988; Samól, 1983; Zmudziúski  et al., 1984). T h e y  
f o u n d  t h a t  4 0 — 8 0 %  of piglets  a n d  calves  suf fer ing  f r o m  a n d  succumbed t o  
acute  diarrhoea shed rotav i ruses  in  their  faeces.  I t  h a s  also been  noted t h a t  
coronaviruses  accompanied rotav i ra l  infection (Malicki et al., 1981). 

This  paper  describes t h e  r o t a v i r u s  isolation f r o m  individual  calves  a n d  
piglets  i n  Poland a s  compared w i t h  t h e  ef f icacy of transmission electron 
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microscopy (TEM), immune electron microscopy (IEM), double sandwich 
enzyme immunoassay  (EIA)  and direct  immunofluorescence (IF) when used 
a s  diagnostic tools. 

Viruses and cell cultures. The 13 tented suckling calves anil the 14 suckling piglets with symp­
toms  of acu te  diarrhoea were obtained f rom 9 different sources. Rotaviruses (field strains) were 
isolated f rom 3 of 13 tes ted suckling calves (named C3, C5 a n d  C8) a n d  3 of 14 suckling piglets 
(named P2 ,  P 3  and  P4). Sii ldard simian SA-11 and  calf RFC-17 rotavirus s t ra ins  were kindly 
Bupp!i -d b y  the  Universi ty of Veterinary Sciences, Budapest  (Hungary) and  Stat ion de lo, 
Recherche Agronomique, Tlnerval-Grignon (France), respectively. 

Pr imary bovine foetal kidney ( P B F K )  cells were used for isolation of t he  field strains a n d  
for propagation of t he  s tandard  strains.  A tr ial  was also maile t o  a d a p t  them t o  a continuous 
PK-15  cell line derived f rom a pig kidney (Malicki et (il., 1981). 

Detection of viral antigen ;V all cultures. T h e  presence of rotaviral  antigen w i s  checked b y  
(j) double sandwich enzyme immunoassay (EIA) (Hovi  et al., 1982), (ii) direct immunofluor­
escence (IK) test  with self-mrdtt KITC-conjugate prepared f rom rabbi t  polyclonal antibodies 
(r-pAb) t o  t he  SA- I l  strain ((Joons and  Kaplan ,  1950; Fauvel  et al., 1978). Specificity of t he  
I F  reaction was demonstrated b y  a blocking te.-;t whereby preincubation of infected cells wi th  
r-pAb t o  SA-11 blocked t h e  reaction. Normal r abb i t  serum did no t  prevent  fluorescence. As  
additional controls served uninfected cul tures  and  infected cultures stained nonspecifically 
with (a) KITC-labellod conjugate  directed against  equine herpesvirus type  1 (EHV-1) (Gama-
kon,  Bioveta,  Ni t ra .  Czechoslovakia), and  (b) self-made FITC-conjugate  against swine vesicular 
disease virus (SVi^V) (Niemialtowski, 1983a, b). 

Transmission electro.: microscopy (TEM) and immune electron microscopy (IEM). The  size 
and  morphology of t he  viral isolates were determined b y  T E M  a s  described elsewhere (Malicki 
ct al., 1981; Pyndiah  et al.. 1988). A sample was considered positive if one or  more ro ta  virus-like 
particle was observed. T h e  IEM technique was carried ou t  using the  method previously de­
scribed b y  Kapikian  et al. (1975). Hyper immune rabbi t  anti-SA-11 serum has bean used fo r  
virion aggregation. Preimmune rabbi t  serum was used a s  negative control. 

T h r e e  bov ine  s t r a i n s  (designated C3. Co. a n d  G'8) a n d  t h r e e  swine  s t ra ins  
( n a m e d  P 2 ,  P 3 ,  a n d  P 4 )  were  isolated f r o m  13 in tes t ina l  f i l t ra tes  of 13 suck­
ling calves  a n d  14 of suckl ing  piglets  (21 .1% a n d  21 .4%,  respect ively) .  
Single r o u n d e d  r e f r a c t i v e  cells w e r e  observed a f t e r  48 h r  in  P B F K  cells 

Materials and M d hods 

Rp suits 

Fifl. 1 
Rotavirus  isolate C3. Arrows indicate t h e  
70 inn particles. X 100 000. Bar  repre­
sents  100 n m .  



Fifj.  2 
Rotavi rus  (isolate C8) particles precipitated b y  antiserum. X 1000 000. Bar  represents 100 nm.  
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infected  w i t h  intest inal  f i l t ra tes  of ca lves  which f o r m e d  smal l  foci w i t h i n  
t h e  n e x t  24  hr .  Some of t h e  cells b e c a m e  necrotic.  T h e  i n t e n s i t y  of cyto-
p a t h i c  e f f e c t  (CPE) increased i n  t h e  4 t h  — 5 t h  p a s s a g e  a n d  r e m a i n e d  l a t e r  
o n  u n c h a n g e d .  

N e g a t i v e - s t a i n e d  e l ec t ron  mic roscopy  spec imens  r e v e a l e d  a v i r u s  w i t h  
i cosahedra l  s y m m e t r y  a n d  a d i a m e t e r  of 70 n m ,  t y p i c a l  f o r  r o t a v i r u s e s  
(Fig .  1). T h e  v i ruses  a n d  i so la tes  h a v e  b e e n  iden t i f i ed  a s  b o v i n e  a n d  swine  
r o t a v i r u s e s  acco rd ing  t o  t h e  origin,  size, s y m m e t r y ,  g r o w t h  p r o p e r t i e s  a n d  
specific immunof luorescence .  All  v i r i ons  w e r e  a g g r e g a t e d  b y  an t i -SA-11  
s e r u m  (Fig .  2). E x a m i n a t i o n  of  pos i t i ve  i n t e s t i n a l  s a m p l e s  r e v e a l e d  v i r u s  
pa r t i c l e s  s o m e t i m e s  e v e n  40 o r  m o r e  p e r  c lus te r .  I n  al l  pos i t ive  spec imens  
r o t a v i r u s  pa r t i c l e s  w e r e  r e a d i l y  recogn izab le  b y  t h e i r  cha rac t e r i s t i c  s t r u c t u r e .  
I n  s o m e  p r e p a r a t i o n s  m a t e r i a l  sugges t ive  of a n t i b o d y  w a s  seen  a m o n g  t h e  
par t ic les ,  b u t  o f t e n  invis ib le  l i nkages  w e r e  seen  d u e  t o  t h e  b a c k g r o u n d  
d e n s i t y .  T h e  p re sence  of r o t a v i r a l  a n t i g e n  w a s  d e t e c t e d  i n  success ive  p a s s a g e  
b y  t h e  E I A  t e s t .  S imi la r  r e s u l t s  w e r e  o b t a i n e d  w h e n  p a s s a g i n g  s t a n d a r d  
r o t a v i r u s  s t r a ins ,  b u t  C P E  w a s  m u c h  m o r e  p r o n o u n c e d .  
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Flfl. 3 
Part ides  of the rotavirus isolate C.'i adapted to PK-lô cells (EIA negative). Arrows  indicate 
the 70 nm particle s .  X (Hi 000. Bar  represents Í00 nm. •. 

Isolation of r o t a v i r u s e s  f r o m  pig lets  w a s  more di f f icul t .  During t h e  f i r s t  
t w o  p a s s a g e s  no C P E  h a s  been o b s e r v e d  i n  p r i m a r y  cell culture.  T h e y  re­
m a i n e d  n e g a t i v e .  S l igh t  C P E  a p p e a r e d  i n  pas sages  3 — 4 a n d  b e c a m e  dist inct  
in p a s s a g e  <>. 

In P K - 1 5  cells infected  w i t h  field s t r a i n s  a d a p t e d  t o  P B F K  cells a d i s t inct  
C P E  w i t h  u p  t o  8 0 %  of d i s r u p t e d  cells w a s  o b s e r v e d ;  I F  e x a m i n a t i o n  al­
lowed d e t e c t i o n  of a n t i g e n  p r e s e n c e  o n l y  i n  t h e  f i r s t  2 —  3 passages .  I n  
f u r t h e r  p a s s a g e s  n e g a t i v e  resu l t s  w e r e  obtained,  a l t h o u g h  C P E  w a s  e x t e n ­
sive.  T h i s  w a s  con f i rmed  b y  E I A  t e s t  i n  w h i c h  r o t a v i r a l  a n t i g e n  h a s  n o t  
b e e n  d e m o n s t r a t e d  b e f o r e  3 — 4 p a s s a g e s .  O n  t h e  electronmicrographs,  h o w ­
eve r ,  pa r t i c les  cha rac t e r i s t i c  f o r  r o t a v i r u s e s  w e r e  f o u n d  (F ig .  3) regard less  
w h e t h e r  s t a n d a r d  s t r a i n s  o r  field i so la tes  h a d  b e e n  a d a p t e d .  

Discns8ion 

O u r  r e s u l t s  sugges t  t h a t  r o t a v i r u s e s  w e r e  i so la ted  f r o m  n e w b o r n  calves  
a n d  p ig l e t s  f r o m  d i f f e r e n t  f a r m s  i n  P o l a n d  su f fe r ing  f r o m  a c u t e  d i a r r h o e a ;  
r o t a v i r u s e s  wero isolatod f r o m  2 3 . 1 %  of ca lves  a n d  2 1 . 4 %  of p igle ts .  I n  o u r  
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evaluation TEM, IEM, EIA and IF tests were employed for detection of 
rotaviruses. Our results were in agreement with conclusions of Pyndiah et al. 
(1988) who compared the value of TEM versus PAGE for diagnosis of rota-
viral infections, and found TEM very sensitive and valuable. Pyndiah et al. 
(1988) in their comparative study stressed the high agreement of PAGE 
with TEM (97.4%) and tlie slightly higher sensitivity of PAGE (99.6% v s  
95.0% for TEM). In our electronmicrographs we have seen virions of 70 nm 
in size and of morphology typical for rotaviruses (Flewett and Woode. 1978: 
Xieolaieff et al., 1980) which could not be confused with other viruses or 
cell debris. 

Studies of Cooner et al. (1984) and Gillespie et al. (1984) in the faeces of 
horses have shown that  the correlation of TEM and ELISA was  in very  
good agreement although ELISA was slightly more sensitive. Data obtained 
by  Gillespie et al. (1984) suggested that  complement-fixation (CF) tost was 
the least sensitive when comparing with TEM and ELISA. Our observations 
confirmed that the correlation between TEM and EIA for the detection of 
rotaviruses in the intestinal content of calves rnd piglets was also high. 

A n  intriguing phenomenon was the disappearance of the antigen reacting 
in the EIA test during adaptation of field and standard strains to the PK-15 
cells, especially when the serum was  prepared against SA-11 strain multi­
plied in  pr imary cell culture preserved its neutralizing properties towards 
t he  virus adapted t o  PK-15 cells. I t  is possible t h a t  this  m a y  be connected 
with the  occurrence of atypical rotaviruses deprived of a common group-
specific antigen. Intestinal samples used as a source of virus could have  been 
contaminated with another, unrelated passenger virus, which might possess 
a selection preference in t he  new host. However, this has been excluded b y  
I F .  Likewise, no other viruses were detected in  t he  concentrated cell culture 
supernatant  b y  TEM. 

W e  would like t o  point  out t h a t  (i) methods (TEM, IEM, EIA,  and IF)  
used for  identification of isolated rotaviruses proved themselves as very 
sensitive, (ii) according to  methods used t h e  rotaviruses isolated f rom calves 
and piglets in Poland were undistinguishable from the  s tandard SA-11 and 
RFC-17 strains, (iii) t he  question why samples could be E I A  negative, 
whereas by TEM virions could be  detected in t h e  same material, needs 
fur ther  investigations, and finally (iv) t h e  open question remains, which 
serotypes represent rotaviruses isolated f rom calves and piglets in  Poland.  

Moreover, we would like to  stress, t h a t  (i) rotaviruses could be  isolated 
f rom u p  t o  80% of faecal and  intestinal contents f rom calves and piglets 
in Poland, (ii) rotaviral infection in  calves and piglets is very often accom­
panied b y  stimultaneous infection with  Escherichia coli, coronaviruses and 
Cryptosporidia, and in piglets and  swine, also with  Treponema kyodysenteriae 
(Niemialtowski et al.. 1983; Binek and Szynkiewicz, 1985; Niemialtowski et 
al., 1986; Szynkiewicz and Binek, 1986; T. Jakubowski,  personal com­
munication). 
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