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Hummnry. — Of 1200 h u m a n  sera tested  b y  enzyme- l inked  i m m u ­
nosorbent assay (ELISA),  5 3 %  contained antibodies t o  human 
coronavirus (HCV) 22'JE and 8 8 %  t o  HCV 0C43.  The sera were 
from persons aged 13 months  t o  80 years, both  males and females, 
and were collected in four different regions in 1986. The  percentage 
of  positives increased with increasing age and tended t o  vary  
according t o  the geographic area. Additional paired human sera 
from 218 patients with acute respiratory diseases (ARD)  were 
collected between October 1980 and June  1987 i n  Prague. Sig­
nificant antibody rises t o  HCV strain 229E were detected in  7 
(3.2%) patients 9 months  t o  17 years old, t o  HCV strain 0 C 4 3  
in  4 (1.8%) patients under 2 years of age. 
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Introduction 

T o  date,  n o  data  have  been published on coronavirus circulation among 
the  population o f  C .R. ,  the  presented'results  being the  first contribution in 
this field. 

Materials and Methods 

Sera. A sot  o f  1200 nora from healthy persons o f  both  sexe3 (13 months  t o  80 years old) origin­
ated from Prague (355 sera), Hradec Krá l o v é  (345 sera), O s t r a v a  (280 sera), a n d  f r o m  rural  areas  
o f  B r n o  (220 sera).  T h e  d o n o r s  w e r e  d i v i d e d  i n t o  t h e  f o l l o w i n g  ago  g r o u p s :  2 — 3  years,  4 — 5  
years,  0 — 7  years,  8 — 0 yoars,  10—14 years,  15—19 years ,  2 0 — 2 9  years,  3 0 — 3 9  years,  40  — 4 9  
years,  5 0 — 5 9  years,  0 0 — 8 0  years .  A d d i t i o n a l  pa i red  sera w e r e  c o m i n g  f r o m  218 p a t i e n t s  i n  Pra­
gue,  aged 2 d a y s  t o  00 years,  w h o  had been treated a s  in-patients  or  out-pat ients  for acute  
respiratory infections (AIII)) in t h e  period between October 1980 and  J u n e  1987. Most o f  t h e m  
(192 patients) wore n o t  older than  3 0  years,  including 8 8  children under 3 years o f  age.  First 
serum samples  wore collected in t h e  acute  stago o f  the  illness, second samples  wero obtained 3 
wooks later. 

Human coronavirus (HCV) strain* 229E and OC43, representatives o f  twoant igen ic  groups o f  
tho human coronavirus, wero obtained from K .  Mcintosh ,  National  Inst i tutes  o f  Heal th ,  Bethesda,  
U.S.A.  in 1909. HCV 2 2 9 E  w a s  passaged o n  human diploid cell cultures L E P  19(Inst i tutefor Sera 
and Vaccines, Praguo), HCV OC43 o n  5-day-old suckling mice  intraccretrally.  
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Table 1. Antibodes to HCV 229E and OC-43 in (he sera  oi  persons 
f rom four  regions cř Č.H. 

Percentage o f  persons w i t h  ant ibodies  t o  HCV 
Region 

229E OC43 

Praha 44 £0 
Hradec K r á l o v é  61 93 
Ostrava 39 90 
Brno (rural area) 72 76 
Total 53 88 

Preparation of antigens. B o t h  v i rus  strains were  s u b j e c t e d  t o  30—60 m i n  centr i fugat ion at 
3000— 5000 x g ,  fo l lowed b y  2 h r  centr i fugat ion o f  t h e  supernatant  fluid a t  130 000 X g .  T h e  
sediment w a s  dissolved (or sonicated) i n  P B S  t o  o b t a i n  a 100-fold concentration o f  t h e  original 
vo lume o f  m e d i u m  (or 1 0 %  bra in  suspension).  T h e  ant igen  OC43 w a s  addi t ional ly  centri fuged for  
5 m i n  a t  3000 X g a n d  supernatant  w a s  u s e d  as  ant igen.  T h e  protein  concentration o f  antigens 
ranged i n  t h e  work ing  d i lut ion  f r o m  4.5 — 5.5 f ig  p e r  1 m l .  

ELISA. Polystyrene microtitrat ion plates  t y p e  P (KOH-I-NOOR) were  used.  A l l  reagents 
were appl ied  i n  a m o u n t s  of 100 jj.1 p e r  wel l ;  t h e  ant igens  were  d i lu ted  w i t h  bicarbonate bu f fer  
p H  9.6. A n t i g e n  b i n d i n g  proceeded overn ight  a t  4°C under humid conditions. For washings 0.85% 
solution of NaCl with Tween-20 (1 : 2000) was  used. Sera and conjugates were diluted with P B S  
pH 7.4, containing Tween-20 (1 : 2000) and 1% bovine albumin. The sera diluted (from 1 : 100 
up) directly in the wells were left overnight a t  4°C. After washing, swine anti-human peroxidase-
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Table 2.  Elevations in IgG antibody titres to HCV 229E and HCV OC43 
occurring in patients with acute respiratory diseases 

Patient A g e  Month o f  A n t i b o d y  t i tre t o  H C V  Diagnosis, 
illness 229E OC43 m a j o r  s y m p t o m s  

1 2m.  X I I  100*/ < 100 100/400 bronchit is  acuta 
tussis 

2 l y .  3m. I I  <100/ < 100 100/400 rhinopharyngit is  
febris,  rhinit is  
tussis 

3 l y .  4m.  I V  400/400 100/400 laryngotracheobron-
chitis  
febris,  rhinitis, 
tussis 

4 -y- X I I  <100/ < 100 100/400 bronchopneumonia  
febris,  rhinitis, 
tussis 

5 9m. III  200/800 <100/ < 100 bronchit is  obst ipans  
rhinitis, tussis, 
con junct iv i t i s  

6 1 l m .  IV  400/3200 1600/3200 bronchopneumonia  
febris,  rhinitis, 
tussis, tonsil itis 

7 10y. I II  100/800 1600/800 others 
febris,  cephalalgia, 
lymphadeni t i s ,  emesis 

8 15y. II 200/800 200/200 others 
febris,  cephalalgia, 
conjunct iv i t is ,  
emesis, diarrhoea 

9 15y. X I I  200/800 1600/1600 rhinolaryngit is  
é febris, rhinitis, 

tussis, myalg ia,  
cephalalgia, con­

10 
junctivitis 

10 l ay .  II  100/400 i6oo/ieco bronchopneumonia 
febris, tussis, 
cephalalgia 

11 I7y. X I I  100/800 CC0/400 ihinolaryngitis 
febris, rhinitis, 
tussis, conjunctiv­
itis, lymphadenitis 
myalgia 

* Antibody titro in acute/convalescent serum 
Notes: I n  some patients simultaneous infection with other respiratory viruses was  demonstrated: 

patient 2 adenovirus type  2 
patient 4 adenovirus type 2 
patient 5 adenovirus and parainfluenza virus type 3 
patient 6 — influenza virus A (H3N2) 
patient 10 — parainfluenza virus type 3 
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labelled IgG (SEVAC, Prague) w a s  a d d e d  a n d  incubated  for  2 h r  a t  37°C under humid conditions. 
This was followed b y  5 washings, addition of substrate (0 . 1%  aqueous solution of 5-amino salicylic 
ac d with p H  adjusted t o  G.O b y  adding I N  NaOH;  20 (il of 30 % H c 0 2  per 100 m l  was  added 
immediately prior t o  use) and 1 hr incubation a t  room temperature. The results were read a t  
450 n m  using a MicroELISA Reader. The ELISA antibody titres were expressed as  the reciprocal 
of the highest serum dilution yielding optical density of 0.25. 

Results 

T h e  frequencies o f  antibodies t o  H C V  2 2 9 E  a n d  OC43 in hea l thy  individuals  
from four  different geographic areas o f  Č.R. are  p r e s e n t e d  i n  T a b l e  1. T h e  
pos i t i ve  e x a m i n e e s  i rrespect ive  o f  t h e  g e o g r a p h i c  area  are  s u m m a r i z e d  i n  
Fig.  1. I t  s h o w s  t h a t  i n  t h e  y o u n g e s t  a g e  category  a n t i b o d i e s  t o  s t r a i n  2 2 9 E  
were  p r e s e n t  i n  2 0 %  a n d  t o  s t ra in  OC43 i n  5 7 %  o f  t e s t e d  sera. T h i s  p o s i t i v e  
Kate w a s  a g e - d e p e n d e n t  t e n d i n g  t o  rise w i t h  increas ing  age.  A s  e v i d e n t  f r o m  
Figs.  2 t h r o u g h  5, t h e  age-specific p o s i t i v e  rates  i n  d i f f e r e n t  g e o g r a p h i c  areas  
var ied,  especia l ly  i n  t h e  B r n o  rura l  area  (Fig. 5) w h e r e  n o  d i f ference  i n  t h e  
n u m b e r  o f  persons  w i t h  a n t i b o d y  t o  H C V  2 2 9 E  a n d  w i t h  H C V  OC43 a n t i b o d y  
existed.  General ly,  H C V  OC43 a n t i b o d i e s  w e r e  f a r  m o r e  f r e q u e n t  t h a n  ant i ­
bodies t o  H C V  229E.  

The  behaviour o f  H C V  2 2 9 E  a n d  OC43 ant ibody titres i n  t h e  paired sera 
of pat ients  w i t h  acute  respiratory infect ions is characterized in Table  2. I n  
a group o f  218 pat ients  examined  between October 1986 a n d  J u n e  1987, 
a significant rise in  IgG ant ibody  t itres t o  H C V  2 2 9 E  occurred i n  7 (3.2%) 
patients,  t o  H C V  OC43 in 4 (1.8%) patients .  T h e  ant ibody  titre e levat ions  
were recorded from December  t o  April; t h e y  occurred a s  concerns strain 
OC43 i n  children aged 3 m o n t h s  t o  2 years,  a s  concerns strain 2 2 9 E  i n  t h e  
age o f  9 m o n t h s  t o  17 years.  

Discussion 

Frequent  detect ions  o f  H C V  antibodies  i n  a s e t  o f  h u m a n  sera are suggest ive  
of a relatively extens ive  circulation o f  t h e  virus i n  t h e  Č.R.  p o p u l a t i o n .  
T h e  percentage  o f  pos i t i v i t i e s  increased  w i t h  increas ing  age, w i t h  v e r y  f a s t  
pos i t i ve  rises o f  a n t i b o d i e s  t o  H C V  OC43 ( 5 7 %  o f  p o s i t i v e s  i n  t h e  a g e  g r o u p  
o f  2 — 3 y e a r s  v e r s u s  8 5 %  i n  c h i l d r e n  4 — 5 y e a r s  o f  age).  I n  general ,  a n t i ­
bodies t o  H C V  OC43 were detected significantly more o f ten  ( 8 8 %  o f  exa­
minees) t h a n  antibodies  t o  H C V  2 2 9 E  (53% o f  examinees) .  However ,  th i s  
difference i n  posit ive  ant ibody  rates favoured t h e  ant ibody  t o  H C V  OC43 
as result o f  cross react iv i ty  w i t h  enteric CV because o f  assumed antigenic  
relatedness o f  th i s  virus w i t h  t h e  whole-virion OC43 ant igen used  i n  th i s  
s tudy (Gerna et al., 1984). 

The  posit ive  rates o f  antibodies t o  H C V  OC43 a n d  2 2 9 E  antigens i n  sera 
from Brno  area were a lmost  identical (76% v s  7 2 %  o f  all examinees) ,  breaking 
thus t h e  pattern c o m m o n  i n  t h e  remaining areas. This  can b e  explained b y  
the fac t  t h a t  Brno  area w a s  t h e  on ly  o n e  w i t h  t h e  predominance o f  rural 
population where t h e  process o f  virus circulation m i g h t  h a v e  a quite  different 
course. W e  are well aware o f  t h e  fac t  t h a t  our survey  is clearly suggest ive  
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o f  t h e  s u b s t a n t i a l  CV circulat ion i n  t h e  p o p u l a t i o n  b u t  c a n  h a r d l y  s e r v e  a s  
a n  ind icator  o f  t h e  degree  o f  p o p u l a t i o n  resistence t o  C V  i n f e c t i o n  a n d  disease. 
I n  t h i s  s t u d y  w e  e x a m i n e d  a n t i b o d y  leve ls  i n  t h e  s e r u m  b u t  n o t  secretory 
a n t i b o d i e s  w h i c h  are k n o w n  t o  p l a y  a n  i m p o r t a n t  role i n  v i r u s  i n d u c e d  A R D .  
A c c o r d i n g  t o  l i terature  d a t a ,  t h e  ident ica l  C V  is c a p a b l e  o f  i n c l u d i n g  a n e w  
i l lness in  m a n  a s  e a r l y  a s  f e w  m o n t h s  a f t e r  p r e c e d i n g  C V  in fec t ion  (Macnaugh-
t o n ,  1982). 

E x a m i n a t i o n s  o f  A R D  p a t i e n t s  f r o m  P r a g u e  revea led  s ign i f icant  a n t i b o d y  
rises t o  H C V  229Ľ u p  t o  17 y e a r s  o f  age, t o  H C V  OC43 i n  ch i ldren  u n d e r  
2 y e a r s  o n l y .  T h e s e  findings, a t  least t o  a certain  e x t e n t ,  i m p r o v e  o u r  s u r v e y  
d a t a  o n  p o s i t i v e  rates  i n  P r a g u e  (Fig. 2) w h i c h  s h o w  t h a t  a n t i b o d i e s  t o  H C V  
229E are  re la t i ve ly  i n f r e q u e n t  in  persons  u p  t o  t h e  a g e  o f  25 years.  H o w e v e r ,  
i f  there  w e r e  a h i g h e r  p r o p o r t i o n  o f  o lder  persons  a m o n g  o u r  A R D  pat ients,  
coronav iruses  are l ike ly  t o  occur  i n  h i g h e r  a g e  groups,  too.  T h e  e x a m i n e d  
p a t i e n t s  w e r e  m o s t l y  y o u n g :  192 e x a m i n e e s  o u t  o f  218 w e r e  n o t  o v e r  30, 
i n c l u d i n g  88 ch i ldren  u n d e r  3 y e a r s  o f  age.  H o w e v e r ,  t h e  p o s i t i v e  ra te  w a s  
l ike ly  t o  s h o w  year-to-year  var iat ions,  d e p e n d i n g  o n  p r e v i o u s  e p i d e m i c  o u t ­
breaks o f  infection. 
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