
The manifestation of cryoresistance by Na+-reconstituted red cells is thus connected to a greater degree 
with changes in the inner surface of the plasma membrane. 

It can be tentatively suggested that disturbance of the permeability os red cell membranes after rapid 
freezing and thawing is largely dependent on the initial state of the plasma membrane. 

The author is grateful to E. V. Chaplai for expert assistance. 
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T Y R O S I N E  H Y D R O X Y L A S E  A C T I V I T Y  IN THE BRAIN OF RATS 

WI TH  D I F F E R E N T  L E V E L S  OF I N I T I A L  A L C O H O L  M O T I V A T I O N  

V. S .  K u d r i n ,  A .  B .  K a m p o v - P o l e v o i ,  UDC 612.822.1.015.1:577.152.199.1].014. 
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KEY WORDS: alcohol; alcohol motivation; tyrosine hydroxylase; ra t  hypothalamns. 

Investigations have shown that animals of the same population differ in their attitude to alcohol [2, 3]. 
The activating effect of alcohol on the structure of positive reinforcement at the hypothalamic level has been 
shown to be related to a high level of alcohol intake in a certain number of animals [1]. In other animals, by 
contrast,  absence of any activating effect of alcohol on the structure of positive reinforcement correlated with 
a low level of alcohol consumption. The development of a liking for alcohol in rats  can thus be taken to depend 
on its effect on the structure of positive reinforcement.  

C onsidering that the chief neurochemical substrate of the structures of positive reinforcement is the 
catecholaminergic system of the brain [11-13], in the investigation described below tyrosine hydroxylase (TH) 
activity in the hypothalamus was studied in rats with different levels of initial alcohol motivation. 

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

To determine the initial level of alcohol motivation in rats without prolonged contact with this substance, 
a method based on the difference in the rate of alcohol metabolism in rats with high and low initial levels of 
alcohol motivation was used. Animals with a mean duration of sleep of 80 rain (predisposed to taking alcohol) 
and 180 rain (rejecting alcohol) were selected for the experiments after int]raperitoneal injection of a 25% solu- 
tion of ethanol in a dose of 4.5 g/kg body weight. 

Noninbred male albino rats weighing 200-250 g were used. 
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TABLE I. Kinetic C haracteristics of Hypo- 
thalamic TH of Rats with High and Low Alcohol 
Motivation (M :~ m) 

Group of 
animals 

K m for 
tyrosine 
(D MP H 4 
0.25 mM), 
in mM 

Vma x, [K m for 
nanomole~ DMPH 4 
dop a/min A ( tzrosine 
mgpro- -0.16 raM) 
)ein in mM 

o E~o~ 

RatSalcoholwith low II o,aol ~o,oao 13,43 • 
motivation I 0,460• 16,3• 

Ram with high I 
motlvatlonalc~176 [[ 0,237 + n,013_ [ 12,~ +3,25_ 0,335• 12,2• 

*P  < 0.05 for  compar i son  of two groups  of an i -  
ma l s .  

To study the TH response, the brain tissue to be tested was homogenized in I0 volumes of cold 0.05 M 
K-phosphate buffer, pH 6.0, with 0.2% Triton X-100. The homogenate was centrifuged for I0 rain at 15,000g. 
The supernatant, with a protein concentration of 4.5-5.0 mg/ml, was used for the determination of TH activity; 
this was done by measuring the increase in dopa by a colorirnetric method [5] after incubation of the samples 
for 15 rain in 0.1M K-phosphate buffer, pH 6.1, at 3WC. The substrate used was L-tyrosine-HCl (from Sigma, 
USA), and 6,7-dimethyl-5,6,7,8-tetrahydropterine (DMPHt) , from Sigma, USA, was used as the eoenzyme for 
the reaction. The Michaelis constants (Km) and maximal reaction velocity (Vmax) were calculated from graphs 
of reaction velocity as a fwqetion of substrate and coenzyme concentrations by the method in [7]. Protein was 
determined by Lowry's method [8]. 

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

The kinetics of the TH reaction in the hypothalamus of rats with different levels of initial alcohol moti- 
vation was studied in each animal separately. As Table 1 shows, hypothalamic TH from rats with a high level 
of initial alcohol motivation had a lower K m for the coenzyme of the reaction (DMPH4) than hypothalamic TH 
f r o m  ra t s  re jec t ing  alcohol.  This  evidently m a y  also explain the i n c r e a s e  in hypothalamic TH act ivi ty  ob-  
s e rved  in r a t s  with a high iniiial alcohol mot ivat ion.  The  values of Ymax and Km for  ty ros ine  and Vmax for  
DMPtt 4 did not differ  s t a t i s t i ca l ly  s ignif icant ly in the anhna l s  of the two groups .  The value of K m is d e t e r -  
mined,  of  cour se ,  by the whole range  of phys icochemica l  p r o p e r t i e s  of  the enzyme.  Chemica l  modif icat ion 
of the enzyme,  with a change in its qua te rna ry  s t ruc tu re  o r  conformat ional  s ta te ,  leads  to a change in the affinity 
of  the enzyme for  var ious  l igands,  and this  is r e f l ec ted  in the value of Kin. 

The dif ference in the values of Km for  DMPH 4 in the an imals  of the two expe r imen ta l  groups  thus indicates  
an initial  d i f ference in the p rope r t i e s  of TH in the an imals  with high and low alcohol mot ivat ion.  AnLmals with 
an initially high level  of  alcohol mot ivat ion were  dist inguished by high act ivi ty of  TH, which is an impor tan t  
pa r t  of the ca techo laminerg ic  s y s t em .  This  explains the m e c h a n i s m  of rea l iza t ion  of the act ivat ing effect  of 
alcohol on the s t ruc tu re  of  pos i t ive  r e in fo rcemen t ,  d i scovered  in r a t s  p red i sposed  to alcohol consumption [1], 
and it is conf i rmed  by data in the l i t e r a tu r e  showing that  subs tances  which modify act ivi ty  of the ca techo l -  
aminerg ic  s y s t e m  have a s i m i l a r  action on alcohol constgnption by animals ,  on the one hand, and on the s e l f -  
s t imulat ion reac t ion  on the o ther  hand. F o r  ins tance,  t he r e  is evidence [11] that  the TH inhibitor a - m e t h y l -  
t y ros ine  inhibits the se l f - s t imu la t ion  reac t ion  and reduces  alcohol intake; 6-hydroxydopamine ,  which causes  
degenera t ion  of ea techo laminerg ie  neurons ,  leads to total  suppress ion  of the se l f - s t imu la t ion  reac t ion  and to 
a dec r ea se  in the alcohol consumpt ion of an imals  [6, 9, 10]. 

C o m p a r i s o n  of the r e s u l t s  of  the p r e s e n t  expe r imen t s  with data in the l i t e r a tu r e  thus leads to the con-  
clusion that  a definite level  of  act ivi ty of the ea techo laminerg ie  s y s t e m  is n e c e s s a r y  for  the development  of 
a posi t ive  emotional  s ta te  under  the influence of  alcohol .  Ana lys i s  of data in the l i t e r a tu r e  [4] shows that  the 
change in Km for  the p ter ine  coenzyme of  TH in physiological  expe r imen t s  is usual ly  obse rved  during a change 
in act ivi ty  of the presynapt ic  r e c e p t o r s  which regu la te  the ac t iv i ty  of  this enzyme through a feedback  m e c h -  
an i sm.  The r e su l t s  suggest  that  in an imals  with different  leve ls  of initial  alcohol mot iva t ion  the re  may  be 
d i f ferences  in the act ivi ty  of the ca techo lamine rg ic  s y s t e m .  In an imals  with high act ivi ty  of  the ca techo l -  
aminerg ic  sys t em,  alcohol consumption causes  act ivat ion of s t r u c t u r e s  of pos i t ive  r e in fo r cemen t  and the de-  
ve lopment  of a pos i t ive  emotional  s ta te ,  and as a r e su l t  of  th is ,  i t  c auses  an u rge  for  fu r the r  consumption of 
alcohol.  In an imals  with low act ivi ty  of the ea techo laminerg ic  s y s t e m  this does not happen and they re fuse  to 

t ake  alcohol.  
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The role of taurine in the regulation of cardiac contractile activity is interesting to the cardiologist. 
Contractile processes in muscle tissue are known to be regulated by the intraceflular distribution of calcium 
ions. There is evidence to suggest that the role of taurine is to control the movement of Ca ~-~ in myocardial 
cells [3, 6]. Outflow of Ca ++ and its accumulation in the sarcoplasmic reticulum (SPR) of the heart are pro- 
cesses which determine contraction and relaxation of the myoeardium. 

It  has been shown on skele ta l  and card iac  m u s c l e s  that with an inc rease  in the taurine concentra t ion the 
inflow of  Ca ++ into SPR and its  binding a r e  inc reased  [4, 7]. In addition to these observa t ions  it  has been found 
that  in the p resence  of taur ine  act ivi ty  of t r a n s p o r t  C a - A T P a s e  in SPR isolated f rom the r a t  and dog hear t  is 
unchanged [2, 5]; taur ine does not affect  ATP-dependent  Ca ++ t r a n s p o r t  [14]. 

High act ivi ty  of  guanylate cyc lase  (GC) in the SPR of the hear t  has recen t ly  been repor ted  [11, 15]. The 
connection between GC activi ty and Ca ++ t r a n s p o r t  in the m i e r o s o m e s  of the hear t  is not yet  c l ea r ,  but it s e e m s  
that  the cyclic  guanosine monophosphate (GMP) fo rmed  as a r e su l t  of the guanylate cyclase  react ion mus t  in-  
fluence movemen t  of  Ca ++ in the SPR of the myocard ia l  cel ls ,  if  it is reca l led  that  cycl ic  GMP i n c r e a s e s  the 
outflow of Ca ++ f rom smooth musc le  m i c r o s o m e s  [1]. It  can be tentat ively suggested that the effect  of taur ine 
ment ioned  above on the inflow and binding of Ca ++ in the SPR is effected through GC. 

In the p re sen t  investigation the effect  of taur ine  was studied on GC act ivi ty  in SPR isolated f rom the 
guinea pig heart .  

E X P E R I M E N T A L  METHOD 

Fresh hearts, washed with physiological saline to remove blood, were homogenized in a Virtis-45 ho- 
mogenizer (15 sec at 4500 rpm and 15 sec at 71,000 rpm) in isolation medium containing 10% sucrose, 25 mM 
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