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Blood Groups and the Dependence of the Glyco- 
proteid Values (Bound Hexoses) on the Values 

of Total Blood Serum Proteins in Man 

In troduct ion .  D u r i n g  t h e  cour se  of a s t u d y  of t h e  glyco-  
p r o t e i d  levels  ( b o u n d  hexoses )  in p a t i e n t s  w i t h  n e r v o u s  ~ 
a n d  p s y c h i c  d i seases  2, we also u n d e r t o o k  a n  i n v e s t i g a t i o n  
of a g r o u p  of  n o r m a l  s u b j e c t s  - -  400 b lood  d o n o r s  be fo re  
t h e  f i r s t  b lood  le t t ing .  A s t a t i s t i c a l  a n a l y s i s  of t h e  r e su l t s  
o b t a i n e d  f r o m  th i s  con t ro l  g r o u p  revea led  a s ign i f i can t  
d e p e n d e n c e  of  t h e  va l ue s  of b o u n d  h e x o s e s  on  t h e  va lue s  
of t o t a l  p r o t e i n s .  T h e  low p e r c e n t a g e  of t h a t  d e p e n d e n c e  
ind ica ted ,  h o w e v e r ,  t h a t  f a c t o r s  or  c i r c u m s t a n c e s  m i g h t  
ex i s t  w h i c h  o b s c u r e  t h i s  dependence .  On  a n a l y s i n g  t he se  
fac to rs ,  i t  w a s  felt  des i rab le  to  f ind o u t  w h e t h e r  t h i s  de- 
p e n d e n c e  o b s e r v e d  in t h e  who le  g r o u p  can  also be 
d e m o n s t r a t e d  w h e n  the  g r o u p  is f u r t h e r  s u b d i v i d e d  ac- 
co rd ing  to  b lood  g ro ups .  

Mater ia l  and  methods, T h e  levels of t o t a l  p r o t e i n s  a n d  
b o u n d  h e x o s e s  were  i n v e s t i g a t e d  ill b lood  s a m p l e s  ob-  
t a i n e d  f r o m  400 b lood  d o n o r s  be fore  t h e  f i r s t  b lood  l e t t i ng  
(173 f ema les  a n d  227 ma les ) ;  age r a n g i n g  f r o m  18 to  59 
years .  T h e  t o t a l  p r o t e i n s  were  d e t e r m i n e d  b y  the  m e t h o d  
of K je ldah l .  T h e  va lue  of p ro t e in - f r ee  n i t r o g e n  w a s  s u b -  
t r a c t e d  f r o m  t h e  va lue  of t o t a l  n i t r o g e n .  I n  c o m p u t i n g  
p r o t e i n - c o n t a i n i n g  n i t rogen ,  t h e  f a c t o r  6.25 w a s  used .  

B o u n d  he xose s  were  d e t e r m i n e d  b y  a d o p t i n g  t h e  orc inol  
m e t h o d  a c c o r d i n g  to  STARY et  al.~,a. F o r  s t a t i s t i ca l  p u r -  
poses  a l lowance  w a s  m a d e  for  t h e  fac t  t h a t  t he  v a l u e s  of 
b o u n d  h e x o s e s  m i g h t  be d e p e n d e n t  on  t h e  age of t h e  sub -  
j ec t s  u n d e r  i n v e s t i g a t i o n  4. The re fo re ,  for  each  s u b g r o u p ,  
t h e  p a r t i a l  co r r e l a t i on  coeff ic ient  of  t h e  d e p e n d e n c e  of  t h e  
v a l u e s  of b o u n d  hexose s  on  t h e  va lues  of  t o t a l  p r o t e i n s  w a s  
c o m p u t e d  w i t h o u t  m a k i n g  a l lowance  for  t h e  d e p e n d e n c e  
of  these  v a l u e s  o n  t h e  age  of  t h e  s u b j e c t s .  T h e  ca l cu l a t i on  
w a s  ca r r ied  o u t  b y  t h e  m e t h o d  a c c o r d i n g  to  WEBER~. 

Results .  No s ign i f i can t  d i f fe rence  w a s  o b s e r v e d  in t he  
mean  values of t o t a l  p r o t e i n s  a n d  of b o u n d  h e x o s e s  ob-  
t a i n e d  f r o m  g r o u p s  of b lood  d o n o r s  a f t e r  a s u b d i v i s i o n  of 
t h e  s u b j e c t s  a c c o r d i n g  to  sex  a n d  b lood  g r o u p s  w a s  
ca r r i ed  o u t  (Table  I) .  

The dependence o/ bound hexoses on the values o/  total 
proteins (Table  I I )  cou ld  be  d e m o n s t r a t e d  b o t h  in t he  
who le  g r o u p  a n d  in t h e  s u b g r o u p s  c o n s i s t i n g  e i t he r  of  
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Table I 

Blood 
groups 

Total proteins Bound hexoses Regressive coefficients % rate of 
correlations 

Bxy.z 

'A' 143 7.52 0.29 120.9 14.8 0.009328 9.88439 0.06 0.07 

'B' 82 7.55 0.40 118.8 13.1 0.004754 12.3863 0.09 0.12 

'AB' 39 7.54 0.38 122.7 17.5 0.008487 18.2754 0.16 0.13 

'0' 111 7.47 0.40 120.7 15.0 0.003972 5.5482 0.02 0.03 

The whole 
group 400~ 7.51 0.37 120.5 14.9 0.005974 9.8931 0.06 0.06 

N = Number of investigated persons. �9 = In 25 blood donors the blood groups were not determined. Bxy = % rate of correlation between 
the values of bound hexoses (y) and the values of total proteins (x) of the serum. Bxy.z = % rate of partial correlation between the values of 
bound hexoses (y) and the values of total proteins (x) of the serum, making no allowance for the dependence on the age of the subjects 
under investigation (z). 

Table I I 

Blood groups Total 

'A' 'B' 'AB' '0' 

N rxy r,g.z N rx~ rx.v. z N rxy rxy.z N rxy rxy.z N rx v rxv.z 

Females 61 0.3441 a 0.3155 e 27 0.3550 0.3543 19 0.4003 0.4003 53 0.1424 0.1625 1 7 3 4  0.2810 b 0.2741 b 

Males 82 0.2296 e 0.2992 a 55 0.2807 e 0.3267 e 20 0.4305 e 0.3358 58 0.1761 0.1982 227 a 0.2536 b 0.2952 b 

The whole 
group 143 0.2427 c 0.2665 ~ 82 0.3037 a 0.3426 c 39 0.3938 e 0.3635 e 111 0.1484 0.1709 400 �9 0.2431 b 0.2535 b 

N = Number of investigated persons. �9 = In 25 blood donors (12 males and 13 females) the blood groups were not determined, rxy = Cor- 
relation coefficient of the dependence of the values of bound hexoses (y) on the values of total proteins (x) of the serum, r ~ Partial xy.z 
correlation coefficient of the dependence of the values of bound hexoses (y) on the values of total proteins (x) of the serum, making no al- 
lowance for the dependence on the age of the subjects under investigation (z). Statistical significance for rxy and rxy.z: b p < 0.001; 
o P > 0.001 - 0.0027; d p ~ 0.0027 -- 0.01; e p > 0.01 -- 0.05. 
Unmarked = P > 0.05. 
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males or of females  (P  < 0.001). A compar i son  be tween  
the  values  of the  correlat ion coefficients and  of the  par t ia l  
corre la t ion coefficients,  respect ively,  showed tha t ,  in 
groups which were subdiv ided  according to the  blood 
groups, the  correla t ion coeff icient  in the  blood group '0'  
was conspicuous ly  low. P rov ided  t h a t  the  sex is no t  t aken  
into considerat ion,  i t  m a y  be inferred t h a t  in the  sub- 
groups wi th  the  blood groups 'A', 'B ' ,  and  'AB '  the  
dependence  is s ta t is t ica l ly  assured (in the  groups 'A'  and 
'B '  P < 0.001, in the  group 'AB '  P > 0.01 - 0.05). In  
groups subdiv ided  according to sex and  blood groups, 
the  dependence  is no t  s ta t i s t ica l ly  assured if the  groups 
consis t  of only  a small  n u m b e r  of sub jec ts  (females: 
groups 'B '  and 'AB ' ,  males:  group 'AB') .  There  is, how- 
ever, reason to  believe t h a t  even  in these  groups the  de- 
pendence  will p rove  to be s ignif icant  if the  n u m b e r  of 
subjec ts  under  inves t iga t ion  is increased.  This  a s sumpt ion  
is based on the  f inding t h a t  a s ta t i s t ica l ly  s ignif icant  
dependence  is observed when  males and  females  of the  
same blood group are inves t iga ted  as one group (i.e. when  
the  n u m b e r  of subjects  under  inves t iga t ion  is increased).  
In  the  group of donors  w i t h  the  blood group '0', such a 
dependence  could no t  be demons t r a t ed ,  and,  even  if the  
n u m b e r  of subjects  under  inves t iga t ion  were increased,  it  
could no t  be expected .  The h ighes t  regressive coefficient  
of dependence  of the  values of bound  hexoses  on the  
values of to ta l  prote ins  was observed in the  group 'AB' .  

Discussion. I t  appears  t h a t  the  synthes is  of the  ma jo r i t y  
of p lasma proteins ,  wi th  the  except ion  of glycoproteids ,  is 
accompl ished in the  l iver ~-~. I t  is a s sumed  t h a t  under  
pathological  condi t ions  an increase in the  level of glyco- 
pro te ids  in the serum is b rough t  abou t  by  the  l iberat ion of 
a cer ta in  humora l  factor  which s t imula tes  the i r  syn the-  
sisl~ I t  can reasonably  be expec ted  t h a t  under  physio-  
logical condi t ions ,  the  synthes is  of the  d i f ferent  f ract ions 
of p lasma prote ins  and the i r  pene t r a t i on  th rough  the  
cytological  m e m b r a n e s  are de te rmined  by  a cer ta in  law. 

One of t he  mani fes ta t ions  of t h i s  law is pe rhaps  the  de- 
pendence  of the  values  of bound  hexoses  on the  values  of 
to ta l  prote ins ,  which  could be d e m o n s t r a t e d  in our  exper i -  
men t s  while ca r ry ing  out  in the  f i rs t  place an inves t iga-  
t ion  of a whole group of blood donors ,  and then  of its two  
subgroups  - males  and  females.  W i t h  regard to  blood 
groups,  such a dependence  was observed  only  in t he  
groups 'A' ,  'B '  and 'AB' .  F r o m  this  i t  appears  t h a t  in the  
group of blood donors  wi th  the  blood group 'O' ,  where  
such a dependence  was no t  observed,  the  cause migh t  have  
been  a change e i ther  in the  condi t ions  of the  fo rma t ion  of 
some p ro te in  f ract ions  of the  b lood-serum (glycoproteids  ?) 
or in the  condi t ions  of the  pene t r a t i on  of these  f rac t ions  
t h ro u g h  cytological  m e m b r a n e s  into the  blood. A deta i led  
repor t  of these  observa t ions  will be publ i shed  elsewhere.  

Zusammen/assung. Bei einer Gruppe  von  400 Blut-  
spende rn  wurde  die AbhXngigkeit  gebundene r  Hexosen  
yon  W e r t e n  des Gesamteiweisses  im Blu t se rum fest-  
gestellt .  Einzig  bei  B lu tg ruppe  <~0~> wurde  keine solche 
Abh~ingigkeit beobach te t .  
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H y p e r e m i n ,  a N e w  V a s o a c t i v e  S u b s t a n c e  w h i c h  
R e g u l a t e s  the Metabo l i c  R e s p o n s e s  of  the 

C o r o n a r i e s  

In  earlier inves t iga t ions  the  metabol ic  adap t ive  capac- 
i ty  of the  coronary  vessels measured  by  react ive  hyper -  
emia  (RH) was decreased af ter  blocking the  coronary  
vasocons t r ic to r  tone  and was in t e rp re t ed  as a consequence  
of decreased ' cons t r ic tor  reserve '  for the  metabol ic  di la ta-  
t ion. However ,  in a n u m b e r  of cases the  R H  not  only 
d iminished  bu t  d i sappeared  comple te ly  1 a 

The p resen t  exper iments  succeeded in d e m o n s t r a t i n g  
t h a t  in th is  la ter  case a subs tance  was dep le ted  f rom the  
hea r t  which,  when  normal ly  present ,  p rov ides  the  coro- 
naries wi th  the i r  abi l i ty  to di late in response  to  metabol ic  
s t imuli  4. In  t he  absence of th is  subs tance ,  no R H  could 
be p roduced  and o the r  metabol ic  stimuli,  such as adrena-  
lin admin is t ra t ion ,  also failed to produce  a d i la ta t ion.  

On 81 dogs wi th  open ches t  unde r  morphine-chlora lose  
narcosis,  tile coronary  blood flow (CBF) was  measured  by  
a ro tamete r ,  and R H  was p roduced  by  c lamping  the  in- 
flow tube  of the  r o t a m e t e r  for 10 to 30 sec. To el iminate  
the R H ,  surgical or pharmacologica l  b lockade  of the  
coronary  vasocons t r ic tor  tone was a t t e m p t e d ,  i.e. stel letec- 
t o m y  or in t r a -coronary  admin i s t r a t ion  of agents  such as 

h e x a m e t h o n i u m  (C6), d ibenamine ,  or o the r  p rocedures  
were per formed,  which  had  proved  to be act ive in earl ier  
inves t iga t ions  ' ~. If  s t e l l e t ec tomy or C 8 failed to e l imina te  
RH,  hypox ic  per iods  were pe r fo rmed  by  incomple te  oc- 
clusion of the  inflow tube  of the  r o t a m e t e r  or cyanide  
(CN) was admin i s t e red  4. By  th is  means  R H  was elimi- 
na ted  in 60% of the  exper iments .  In  all these  cases C B F  
was no t  max imal ;  somet imes  it did no t  change while in 
o ther  cases it decreased.  Blood pressure  was o f t en  un-  
changed,  bu t  a d rop  as well as an  e levat ion  could equal ly  
of ten  be observed.  Af ter  s te l le tec tomy,  R H  d i sappeared  
5 sec to 1 h later.  Dur ing  the  expe r imen t s  R H  was t e s t ed  
periodical ly and  t es t  samples  were t aken  f rom the  coro- 
na ry  sinus. The samples  were centr i fuged,  and the  p lasma,  
or a por t ion  of the  p lasma  which  was hea t ed  to  100 ~ 
was t e s t ed  on a second dog hea r t  or isolated ra t  hea r t  (49 

M. SZENTIVANYI and A. JUIIAsZ-NAGY, Quart. J. exp. Physiol. 48, 
105 (1962). 

2 M. SZENTIVANYI and A. JUHASZ-NAGY, Z. Kreislaufforsch. 53, 746 
(1964). 

3 M. SZENTIVANYI, Acta physiol, hung. 22, Suppl. 4 (1963). 
* M. SZENTIVANYI, L. DEBRECENI, and A. JUHASZ-NAGY, Acta 

physiol, hung. 26, Suppl. 29 (1965). 


