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P o t a s s i u m  ions and h i s tamine  inhibit  the binding of acetylchol ine by r ed  blood cel ls  whereas  
ca lc ium ions,  ea techolamines ,  and serotonin  s t imula te  this  p roce s s .  Cholinolytics (oxy- 
phenonium bromide  and gangleron) i nc r ea se  the binding of the med ia to r ,  but only if the 
chol inergic  r e c e p t o r  is not blocked as a r e su l t  of t r e a t m e n t  with the cholinolyt ics .  

The phenomenon of binding of acetylchol ine added to human blood in v i t ro  has  been  desc r ibed  p r e -  
viously [2-4, 9]. Th is  binding, one of the m e c h a n i s m s  of acetylcholine inactivation,  may  va ry  depending 
on an i nc rea se  or  dec rea se  in the concentra t ion  of ce r t a in  ions and biological ly  act ive subs tances  [6, 14, 15]. 

The object  of this invest igat ion was to study the effect  of K and Ca ions,  ca techolamines ,  h i s tamine ,  
and serotonin,  and also of the cholinolytic drugs  oxyphenonium bromide  and gangleron (1 ,2 -d imethy l -3 -  
d ie thylaminopropyl  p- i sobutoxybenzoate  hydrochlor ide  on the acetylchol ine-binding capaci ty  of the blood. 

EXPERIMENTAL METHOD 

The acetylehol ine concent ra t ion  in a s tandard  solution and in human blood was de te rmined  by the 
r eac t i on  of the i so la ted  dorsa l  musc le  of the leech [5]. The quantity of exogenous acetylcholine bound by 
blood in 24 h at 4~ was de te rmined  as the control  [3, 9]. In the expe r imen t s ,  solutions of the t e s t  sub-  
s tances  in concent ra t ions  indicated below were  added to the blood. 

EXPERIMENTAL RESULTS AND DISCUSSION 

To rule out any direct action of the test substances on the preparation of the dorsal muscle of the 
leech, in 15 experiments an acetylcholine solution (I • 10 -8 g) containing one of the above-mentioned bio- 
logically active substances was added to it. In every case the contraction of the dorsal muscle of the leech 
was the same as after treatment with acetylcholine alone. 

On the addition of 0.1 ml 0.02% KC1 solution to 28 samples of whole blood the degree of acetyleholine 
binding was lowered compared with the control in every case (Fig. I). In some cases the addition of KCI 
led to total inhibition of the binding power of the blood. 

In I0 experiments the KCI solution was added riot only to whole blood, but also to red cells washed 
with physiological saline. In 8 cases the acetylcholine binding by the red cells was unchanged, while in 2 
cases it was slightly reduced (by 11-13%). Consequently, K ions reduce acetylcholine binding by the red 
cells only in the presence of plasma. 

On the addition of 0.I ml 0.02% CaCl 2 solution to whole blood (24 samples) the acetylcholine binding 
was increased on the average by 117%o On the addition of CaC12 to the washed red cells (I0 samples) the 
acetylcholine binding was unchanged. Calcium ions thus also affect acetylcholine binding by red cells only 
in the presence of plasma. 
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Fig. 1. Ef fec t  of ions,  b iological ly  ac-  
t ive subs tances ,  and cholinolyt ics on 
acetylchol ine binding by the blood: 1) 
KC1; 2) CaC12; 3) ca techolamines ;  4) 
h i s tamine ;  5) serotonin;  6) oxypheno- 
nium bromide ;  7) gangleron.  Un-  
shaded c o l u m n - c o n t r o l ,  s h a d e d -  ex-  
per iment .  Ordinate,  acetylchol ine binding 
(in p e r c e n t  of control) .  

In those cases  (10 samples  of each) in which K and Ca 
sa l t s  were  added to whole blood pa s sed  through the ion-ex-  
change r e s i n  KI2, or  to a mix tu re  of p l a sma  and e ry th rocy t e s  
f rom which endogenous ions have been r emoved ,  ace ty l -  
choline binding was unchanged compared  with the control .  
Consequently,  the action of exogenous Ca and K ions on 
acetylchol ine binding in vi t ro  is exhibited only in the p re sence  
of endogenous ions. 

Addition of adrenal in  (24 samples )  o r  noradrena l in  (13 
samples)  to the blood in a concentra t ion of 1 • 10 -7 g led to 
an inc rease  in acetylcholine binding on the average  by 287o. 

On the addition of 1 • 10 -7 g h is tamine  (10 samples)  
acetylchol ine binding by the blood was reduced  on the a v e r -  
age by 267o, whereas  on the addition of 1 • 10 -7 g serotonin 
(10 samples ) ,  on the other  hand, the binding was cons ider -  
ably inc reased ,  on the ave rage  by 837o. 

The effect  of cholinolyt ics (oxyphenonium and gangle-  
ron) in concentra t ions  of 1 • 10 -6 g w a s ' t e s t e d  on blood s a m -  
ples  f rom pat ients  with gas t r i c  and duodenal u lce r  t r ea t ed  

with these  drugs  for  1 month (0.5-1 m l  of 1.57o gangleron solution or  of 0.170 oxyphenonium bromide  solution 
subcutaneously  twice or th ree  t imes  a day). When the blood samples  were  taken f rom the pat ient  before  the 
beginning or  a f te r  the end of t r e a t m e n t  (15 tes t s ) ,  the addi t ionof  oxyphenonium or  gangleron i nc rea sed  
acetylchol ine  binding by the blood by 40-607o. When the cholinolytics were  added to blood samples  taken 
on the 3rd-5 th  days  of t r e a t m e n t  (9 s a m p l e s ) ,  these drugs did not change the binding level .  

P o t a s s i u m  ions, with an impor tan t  ro le  in acetylchol ine me tabo l i sm and chol inergic  functions [1, 6], 
a r e  known to pa r t i c ipa te  d i rec t ly  in the main tenance  of the morphologica l  in tegr i ty  of r e d  ce l l s  [15]. I t  was 
shown prev ious ly  [3, 9] that  the acetylchol ine binding power of the red  ce l l s  is exhibited to the ful les t  only if  
they a re  morpho log ica l ly  intact.  Endogenous K ions thus play a d i rec t  ro le  in the binding of acetylcholine 
by the blood in vi t ro .  The addition of exogenous K ions, as the r e su l t s  of the p r e sen t  expe r imen t s  showed, 
r educes  the degree  of binding evident ly  as a r e s u l t  of compet i t ion  between K and acetylcholine.  

A d e c r e a s e  in the ex t race l lu l a r  Ca concentra t ion leads to l ibera t ion of acetylcholine f rom the bound 
fo rm [12, 13, 15, 16]. The r e s u l t s  of the p r e sen t  expe r imen t s  showed that the addition of CaC12 to whole 
blood cons ide rab ly  s t imula tes  acetylchol ine binding, p robably  by increas ing  its penet ra t ion  into the r ed  cel ls .  
The opposi te  ef fec t  of K and Ca cat ions on the binding power  of the r ed  ce l l s  is exe r t ed  through ce r t a in  
f ac to r s  connected with endogeneous ions and contained in the p l a sma .  

The ef fec t  of adrenal in  on acetylchol ine me tabo l i sm  has  r e ce ived  litt le study although evidence in 
suppor t  of the s y n e r g i s m  as well  as the an tagonism between these  subs tances  is suff iciently well  known 
[1, 11]. The r e s u l t s  of the p r e s e n t  invest igat ion showed that  ca techo lamines  s t imulate  acetylcholine binding 
by  the bloood. Serotonin,  which in ce r t a in  other  r e s p e c t s  has  an act ion s i m i l a r  to adrenal in  on chol inergie  
p r o c e s s e s  and on acetylcholine m e t a b o l i s m  [10], has  an even s t ronge r  s t imulant  effect .  

H i s t amine ,  like K ions, inhibits acetylchol ine binding by the blood, and this is p robably  a common  
p r o p e r t y  of  subs tances  whose act ion is s i m i l a r  to that of acetylchol ine and which induce t rophot ropic  r e a c -  

t ions [7, 8]. 

Cholinolytics (oxyphenonium and gangleron) i nc rea se  the acetylchol ine-binding power of the blood. 
However ,  this  act ion is exhibited only when the binding subs t ra t e  of the r e d  ce l l s  is not blocked by cholino- 
ly t ics .  The abil i ty of cholinolytics to block the binding subs t ra t e  of the r ed  ce l l s  is conf i rmed  by e a r l i e r  
expe r imen t s  [9] in which pre incubat ion  of blood with a t ropine reduced  its aeetyleholine-binding power .  
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