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A study of c o r r e l a t i o n  between blood group fac to r s  and suscept ib i l i ty  to exper imenta l  in- 
f luenzal infection in man revea led  an inverse  re la t ionship  between the speci f ic  an t ibody 
level  against  A2/Hong Kong/1/68 influenza v i rus  and the blood level  of isohemagglut inins.  
In exper imen ta l  influenzal infection more  marked  clinical reac t ions  were  obse rved  more  
f requent ly  in pe r sons  with blood group A(I1) than in those with groups O(I) and B(m).  I m -  
munological  changes with r e s p e c t  to influenza virus  were  d i scovered  more  r egu la r ly  in 
pe rsons  with blood group O(I) than with blood group A(II). In suscept ible  volunteers  with 
a high blood isohemagglut inin level  with exper imenta l  influenzal infection clinical  reac t ions  
of modera te  and high intensi ty were  obse rved  l e s s  f requent ly  than in pe r sons  with a low i so -  
hemagglutinin level .  Normal  isohemagglut inins play the role  of s t imu la to r s  of ant i - inf luen-  
zal antibodies and they a re  one of the fac to r s  of immuni ty  against  v i ru se s .  

The w r i t e r s '  p revious  invest igat ion [6, 7] showed the par t ic ipat ion  of the s e r u m  isohemagglut inins ,  
de termining the blood groups in man,  in the increased  act ivi ty  of ant i - inf luenzal  antibodies.  The r egu la r i ty  
and intensi ty of the potentiating act ion of the isohemagglut inins inc reased  signif icant ly if the blood groups 
of the s e r a  containing the antibodies and cofac tor  cor responded .  

The object  of the p r e s en t  invest igat ion was to study the re la t ionship  between blood group f ac to r s ,  an t i -  
inftuenz[al ant ibodies,  and r e s i s t a n c e  to influenzal infection in man.  F o r  this purpose  the level  of an t i - in -  
f luenzal  antibodies and isohemagglut inins and the intensi ty  of the immunological  changes were  compared  
in vaccinated persons  with different  blood groups;  the f requency and s e v e r i t y  of exper imenta l  influenzal in- 
fect ion in volunteers  with different  blood groups and with different l eve l s  of isohemagglut inins and cofac tor  
in the i r  s e r a  also were  compared .  

E X P E R I M E N T A L  M E T H O D  

Immune tes t  s e r a  with antibodies against  A2/Hong Kong/68 influenza v i rus  for  t i t ra t ion  of the co-  
f ac to r  act iv i ty  were  obtained f r o m  donors with different blood groups and also f r o m  persons  vaccinated with 
l iving influenzal monovaccines  p r e p a r e d  f r o m  influenza v i rus  of s t r a ins  A2/Hong Kong/1 /68/21  and B/USSR/  
69/17. Ti t ra t ion of the cofac tor  in the hem_agglutination inhibition tes t  (HIT) was based  on the difference 
between the t i t e r s  of the immune s e r a  in the native state and a f t e r  heating for  1 h at 60~ Sera  giving an 
inc rease  in the antibody t i t e r  of 4 t imes  or  more  a f t e r  heating were  used as the source  of the cofactor .  

An inh ib i to r - re s i s t an t  s t r a in  A2/Hong Kong/1/68  of influenza v i rus  and influenza v i rus  B/USSR/69 
were  used as antigens in the HIT. 
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The technique of the HIT in the p resence  of cofac tor ,  t i t ra t ion  of the isohemagglut inins ,  and the i r  ex-  
haustion were  c a r r i e d  out as descr ibed  by Shashkov et  al. [6]. 

The s e r a  were  grouped with s tandard  red  cells  by So lov 'eva ' s  method [4]. The calculat ions to de t e r -  
mine the s ta t i s t ica l  s ignif icance of the r e su l t s  by F i s h e r ' s  method were  c a r r i e d  out on the Minsk-22 c o m -  
puter  with a 95~0 confidence level  in the L a b o r a t o r y  of Genera l  Epidemiology (Director ,  Yu. G. Ivannikov) of 
the w r i t e r s '  Inst i tute.  

E X P E R I M E N T A L  R E S U L T S  

The invest igat ion of 194 native s e r a  obtained f r o m  persons  with different  blood groups revea led  c o r -  
re la t ion  between the level  of speci f ic  antibodies against  A2/Hong Kong/1/68  influenza v i rus  and the i sohe-  
magglutinin level  in the blood of donors not vaccinated against  influenza. The overwhelming ma jo r i ty  of s e r a  
of O(I), A(ID, and B(IID blood groups had a low levet  of ant i - inf luenzal  antibodies and a high level  of i sohe-  
magglut inins .  The only exception was the s e r a  of group AB (IV), in which (~ 1-extra isohemagglut inins  were  de-  
tec ted  in only 6.3% of cases .  

The isohemagglut inin t i t e r  a lso  was studied quanti tat ively in the s e r a  of pe r sons  vaccinated with l iv -  
ing A2/Hong Kong/1/68/21 influenzal monovaccine,  in whom an inc rease  in the t i t e r  of ant i - inf luenzal  ant i -  
bodies against  this v i rus  was obse rved  or  was absent .  Invest igat ion of 169 s e r a  f r o m  vaccinated pe rsons  
showed an inverse  re la t ionship  between the level  of ant i - inf luenzal  antibodies and the blood i sohemagglu-  
tinin level  of the volunteers .  

It has been shown [9, 12, 13] that the f requency  of detection of hemagglutinins agains t  var ious  s t ra ins  
of influenza v i rus  depends on the blood group in man. Fo r  instance,  a f t e r  ep idemics  of A2 influenza in 1957 
and 1968 antibodies against  homologous v i rus  were  found more  often in pe r sons  with blood group O(I) than 
in pe r sons  with blood group A(rl). Af ter  the A2/Hong Kong influenza epidemic  in 1970 no co r re l a t ion  could 
be found between the antibody level  against  the monologous v i rus  in donors '  s e r a  and the i r  blood groups.  

Cor re la t ion  between blood group fac to r s  and the intensi ty  of the immunologic changes in pe r sons  with 
different blood groups was studied a f t e r  the immunizat ion of 129 suscept ible  volunteers  with a modera t e ly  
vi rulent  type-B influenza v i rus .  An inc rease  in homologous ant i - inf luenzal  antibodies was obse rved  mos t  
r egu l a r ly  in the s e r a  of pe r sons  with blood group O(I) (52.6%) and l e s s  f requent ly  (31.8%) in s e r a  of group 
A(II). These r e su l t s  point to co r re l a t ion  between group f ac to r s  and the immunologic  r e sponse  of the body. 

Modera te ly  s eve re  and s eve re  clinical reac t ions  to exper imen ta l  influenzal infection were  given by 24 
of the 96 seronegat ive  volunteers .  These reac t ions  were  obse rved  mos t  r egu l a r ly  (50.0%) in pe r sons  with 
a low (1 : 8 to 1 : 16) isohemagglut inin level  and less  r e g u l a r l y  (16.6%) in pe r sons  with a high level  (1 : 64 to 
1 : 128). 

The tes t s  showed that  pe r sons  with blood group A(1-I) were  l ess  r e s i s t an t  to exper imenta l  type-B in- 
f luenza infection than pe r sons  with blood groups O(I) and B(II1), in ag reemen t  with the observa t ions  oriel,kin 
[7] but not in ag reemen t  with the r e su l t s  of McDonald and Zuce rman  [11] and Ty r r e l l  et  al.  [14]. An inverse  
re la t ionship  was obse rved  between the isohemagglut inin level  and the s e v e r i t y  of the clinical  reac t ions  in 
suscept ib le  pe r sons .  

These r e su l t s  a r e  evidence that  no rm a l  isohemagglut inins  par t i c ipa te  as one fac tor  of na tura l  r e s i s -  
tance to influenzal infection in man.  
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