
postnatal life (from the 1st until the 7th days after birth of rats), but somewhat later (from the 10th until the 
17th days). Early exposure to cold in the present  experiments led to the opposite effect: a persistent delay 
in the formation of the digestive transport  conveyor. It is important to note that the development of the in- 
trinsic transport  system responsible for t ransmembrane transport  of "free" glucose under the present ex- 
perimental conditions, underwent no appreciable change. This result  suggests that the mechanisms of develop- 
merit of enzyme-transport  systems are  more  sensitive to s t ress  than the mechanisms of development of intrin- 
sic transport  systems.  This is in agreement with the abundant data showing that in certain pathological states 
selective impairment of enzyme systems may be observed while the intestinal cells maintain normal transport  
functions [5, 6]. 
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ROLE OF fi-ADRENORECEPTION IN REALIZATION OF GLYCO- 

GENOLYTIC AND LIPOLYTIC EFFECTS OF AN EXCESS OF 

THYROID HORMONES 

S. N. Arslanov, I. V. Kryukova, 
and V. I. Kandror 

UDC 616,441-008.61-07:616.127-008.9-074 

Exper ime~s  on rats  showed that chronic administration of the fl-adrenoblocker propranolol in 
doses blocking glycogenolytic and lipolytic effects of exogenous adrenalin, does not prevent the 
fall in the glycogen level in the l iver  and myocardium and the r i se  in the serum free fatty acid 
level and in the lipolytic activity of adipose t issue in vitro arising under the influence of large 
doses of thyroxine. 

KEY WORDS: thyrotoxicosis; adrenergic mechanisms; glycogenolysis; lipolysis. 

Previous investigations [1] showed the catecholamine-independent action of thyroid hormones on function 
and metabolism of the myocardium. However, the role of adrenergic mechanisms in the genesis of the dis-  
turbances of lipid and carbohydrate metabolism arising during thyrotoxicosis has been inadequately studied. 
It has been shown that fi-adrenoblockers prevent manifestation of the activating effect of thyroxine on heart  
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TABLE 1. Glycogen Content  (in g %) in 
Myocard ium and L ive r  of  Ra ts  (M • m) 

Group of animals L ive r  Myocardium 

Comrol (n- 10) 

Receiving thyroxine 
(n - 10)  

Receiving propranoiol 
(n - 1 0 )  

Receiving thyroxine + 
propranolol (n = 10) 

1,9~0,05 
P<0,0I 

0,04~0,006 
2,03"+0,04 

P<:O,O1 

0,053"+0,008 

0,32+0,06 
P<O,01 

0,09"+0,02 
0,38"+0,04 

P<O,O1 

0,05"+0,02 

TABLE 2. Serum FFA Concentration (in 
eq/ml) and Lipolytic Activity of Adipose 

Tissue (in #eq FFA/ml medium) in Rats 
(M • m) 

Group of animals 

Control (n = 10) 

Receivi rig thyroxine 
(n : 10) 

Receiving propra noloI 
(n = 10) 

Receiving thyroxine + 
propranSlol (n : 10) 

Serum FFA 

0,64"+0,005 
P<O,05 

0,89"+0,006 
0,37• 

P<0,5 

0,54• 
i 

Lipotytic ac- 
tivity of adi- 
pose tissue 

2,09.+0,3 
P<O,O5 

4,56• 
2,27• 
P<O ,05 

4,36+0,4 

m u s c l e  phosphory lase  [8], but changes  in the  indices  of c a r b o h y d r a t e  m e t a b o l i s m  st i l l  t ake  p lace  in pat ients  
with thyro tox icos i s  even a f t e r  admin i s t r a t ion  of f i - ad renob locke r s  [7]. The  inef fec t iveness  of  Indera l  (pro-  
pranolol)  in r e l a t ion  to the  metabol ic  effects  of thyro id  ho rmones  has  been noted by o the r  w o r k e r s  [3, 11]. In 
the  invest igat ion desc r ibed  below the  intensi ty  of the glycogenolyt ic  and l ipolyt ic  effects  of l a r g e  doses  of 
thyroxine,  a d m i n i s t e r e d  fo r  a long per iod  to an ima l s  in the p r e s e n c e  o r  absence  of f i -adrenoblockade ,  was 
c o m p a r e d .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on m a l e  Wis ta r  r a t s  ini t ial ly weighing 110-130 g. The  an ima l s  we re  kept 
under  o rd ina ry  animal  house conditions.  L - thy rox ine  ( f rom Reanal ,  Hungary) was d isso lved  be fo re  u se  in 
a lkal i f ied physiological  sal ine,  which was then neu t ra l i zed  and injected subcutaneous ly  into r a t s  once a day 
in a dose  of 400 pg /100  g body weight for  10-14 days .  By producing exper imenta l  thy ro tox icos i s  in this  way 
it  was poss ib le  to cause  emac ia t ion  of the  an ima l s  (on a v e r a g e  by 17%) and the appea rance  of m a r k e d  t achy-  
c a rd i a  (a mean  i n c r e a s e  in h e a r t  r a t e  by 150 bea t s /min ) .  The  an ima l s  w e r e  depr ived  of food on the evening 
be fo re  sac r i f i ce .  Water  was not r e s t r i c t e d .  Thyrox ine  was in jec ted  (by the  s a m e  scheme)  into r a t s  of the 
o the r  group,  supe rposed  on chronic  subcutaneous inject ion of p ropranolo l  (Obsidan, f r o m  E a s t  Germany)  ( three 
in ject ions  daily, 1.35 mg pe r  injection, at  9 a .m. ,  5 p .m. ,  and midnight).  To obtain the  n e c e s s a r y  p roprane lo l  
concer~rat ion,  one tab le t  (40 nag) of  Obsidan was c rushed  to a f ine powder and suspended in 5 ml  of an ampul  
solution of the  s a m e  subs tance .  T h e  comple t eness  of  f l -adrenoblockade  was t e s t ed  in spec ia l  expe r imen t s  by 
de te rmin ing  the  l ipolyt ic  and glycogenolyt ic  effects  of  a s ingle  subcutaneous inject ion of adrena l in  (50 pg/kg) 
and a lso  the  effects  of chronic  admin i s t r a t ion  Of propranolo l  a lone in the above -men t ioned  dose.  The  an ima l s  
we re  decapi ta ted.  The  f r e e  fa t ty  acid (FFA) concent ra t ion  in the blood s e r u m  was de te rmined  by DuJacombe's 
method [6]. The  l i ve r  was quickly r e m o v e d  and the  g lycogen content  [13] de t e rmined  in a weighed s a m p l e  of 
the  o rgan .  P i e c e s  of  epididymal  ad ipose  t i s s ue  (100 rag) w e r e  incubated in K r e b s - R i n g e r - b i c a r b o n a t e  buffer  
(pH 7.4) conZaining 3% f a t - f l e e  bovine s e r u m  albumin ( f rom the R e s e a r c h  Ins t i tu te  of Expe r imen ta l  Medicine,  
Minsk).  The  buffer  was a e r a t e d  with a m i x t u r e  of  96% 02 and 4% CO 2 and the  s a m p l e s  w e r e  incubated at  37~C 
for  I h; the  i n c r e a s e  in the  FFA concenZration in the  med ium was de te rmined .  The  s igni f icance  of  d i f fe rences  
between the  n u m e r i c a l  data was a s s e s s e d  by the  F i s h e r - S t u d e n t  c r i t e r i on ,  

EXPERIMENTAL RESULTS 

T h e  r e s u l t s  of  de te rmina t ion  of the  g lycogen leve l  in the  m y o c a r d i u m  and l i v e r  of  the  exper imen ta l  an i -  
m a l s  are given in Table 1. 
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TABLE 3. Effect of Adrenalin (3 gg/ml) 
on Lipolytic Activity of Adipose Tissue in 
Rats (M • m) 

Experimental Without With p 
conditions adrenalin adrenaHr 

Thyrotoxicosis(n=10)Thyrotoxicosis + pro- 4,56--+0,6 7,12-+0,5 <0,05 

pranolol(n i0) 4,36__+_0,4 3,33-+0,8 >0,05 

Clearly experimental thyrotoxieosis was accompanied by a sharp fall in the tissue glycogen concentra- 
tion. This fall was evidently unconnected with activation of adrenergic mechanisms, for it was completely 
unaffected by administration of the /?-adrenobloeker propranolol. The effects of a-adrenoblockers were not 
tested, for experiments in which Inderal and phentolamine were given showed conclusively that the glyeogeno- 
lyric action of catecholamines is mediated through a fl-adrenoreceptor mechanism [3]. 

To verify the completeness of the adrenoreceptor blockade in the present experiments, special tests  
were car r ied  out in which adrenalin was injected into rats  which had been given propranolol by the scheme 
described above. The animals were decapitated 15 rain after injection of adrenalin. Corresponding tests 
showed that adrenalin reduced by half the l iver  glycogen level in the control rats but did not change this index 
in animals receiving propranolol beforehand. Adrenalin lowered the glycogen content in the myocardium of 
control rats to 0.15 • 0.01 g %, but its content in the heart  of animals receiving propranolol was virtually un- 
changed compared with intact ra ts  (0.38 • 0.03 g %). 

The glycogenolytic action of an excess of thyroid hormone, it can thus be concluded, is not realized by 
adrenergic mechanisms. 

The results  of determination of the serum FFA level and lipolytic activity of adipose tissue of the experi-  
mental animals are  given in Table 2. Under the influence of large doses of thyroxine, as would be expected 
[5], the serum FFA level was distinctly increased. At f i rs t  glance, this increase was blocked by propranolol. 
However, this conclusion is incorrect ,  for the serum FFA concentration in animals receiving propranolol alone 
was considerably lower than in the control rats ,  and the increase in this index produced by thyroxine was fully 
preserved.  The changes found are  very reminiscent of the effect of adrenobloekade on the heart ra te  in thy- 
rotoxicosis [4, 12]. Propranolol evidently blocks only the "sympathetic component" of regulation of the blood 
FFA level, and the relat ive contribution of this component in thyrotoxicosis cannot be increased, for the degree 
of lowering of the FFA level as a result  of the action of propranolol was virtually identical in the control rats  
and rats  with thyrotoxicosis.  + 

No inhibitory action of propranolol on the lipolytic activity of adipose tissue was found in vitro. The role  
of the "adrenergic component n in the regulation of spontaneous lipolysis in vitro is evidently relatively unim- 
portant. Just  as in the case of the serum FFA level, propranolol did not aboiish the increase in this index in 
rats  receiving thyroxine. These observations confirm and extend the results  of investigations by Bray [3], 
who found that propranolol does not block the increase  in lipolytic activity of the adipose t issue in ra ts  r e -  
ceiving one injection of tri-iodothyronine. Similar resul ts  were obtained by other workers using somewhat 
different experimental conditions [14]. 

Special tests  showed that the doses of propranolol used were adequate to block fl-adre~oreceptors in 
adipose t issue.  For  instance, whereas in control animals the serum FFA level increased by almost 50% after 
injection of adrenalin, in rats  receiving propranolol for a long period adrenalin caused no increase in this 
index. Moreover,  adrenalin (3 #g/ml)  constantly increased FFA liberation from incubated adipose t issue of 
rats  receiving thyroxine alone, whereas the t issues of animals receiving thyroxine+propranolol did not respond 
to the addition of adrenalin to the incubation medium (Table 3). 

It can thus be concluded that propranolol, in doses blocking the lipolytic effect of adrenalin, does not 
prevent the increase  in the serum FFA concentration or  activation of lipolysis in adipose t issue which take 
place in thyrotoxicosis.  

In recent years  it has been shown on myocardial t issue that the number of f i-adrenoreceptors is increased 
in hyperthyroidism [15], and this could be responsible for the increased t issue sensitivity to catecholamines. 
Fi rs t ,  however, this increase  was observed in by no means every case of clinical or  experimental thyrotoxico- 
sis [2, 9, 10] and, second, an increase in sensitivity to e~mgenous substances in a particular disease cannot in 
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principle be regarded as proof of the their role in the origin of the symptoms of that disease, for as a rule 
sensitivity r ises  in the case of a deficiency of endogenous effects of the corresponding factors. 
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R E L A T I O N S  B E T W E E N  P L A T E L E T  AND P L A S M A - C O A G U L A T I V E  

COMPONENTS OF HEMOSTASIS IN HEALTH AND DISEASE 

S. A.  P a v l i s h c h u k  UDC 612.115-08/612.111.7: 612.124/+ 616.151. 
5-07:/616.155.25 : 616.153.96 

The adhesive-aggregative activity of the platelets and the rate  of blood clotting were compared 
in 125 healthy subjects during an emergency adaptation reaction (emotional s tress,  ACTH load- 
ing) and in 157 patients with heart  and circulatory diseases during the period of cr is is ,  and also 
during acute drug therapy. Changes in the platelets and plasma-coagulative components of 
hemostasis were found to be opposite in direction, and on this basis new ideas were put forward 
to explain the hemostatic function of the platelets. 

KEY WORDS: blood clotting; adaptation; platelets. 

The problem of the relationship between adhesive-aggregative properties of platelets and the clotting 
power of the blood have been studied chiefly in vitro and in model experiments. The results are  contradictory 
and largely depend on the conceniration of procoagulants and the number of platelets. 

The aim of the present investigation was to determine relations between the platelet and plasma-coagula- 
tive components of hemostasis in an emergency adaptation reaction in healthy subjects and in patients with 
diseases of the heart  and blood vessels.  

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

The following parameters  were determined in one blood sample before and after external interventiom 
the aggregating power of the platelets by Born's method [7], recorded graphically by O'Brien's method [10], 
adhesion of platelets to glass by the method of Moolten and Vroman [9], the number of platelets (in a humid 
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