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Much factual evidence has now been obtained on age changes in thyroid function and their  role in the 
mechanism of aging [2, 3, 5]. However, the biophysical properties of the me~nbranes of secre tory  ceils of the 
thyroid gland, which play an important role in the maintenance of cell metabolism, t ransmembrane t ransport  
of materials ,  and regulation of protein biosynthesis and the cell energy balance, have been inadequately studied 
[1, 4, 6-81. 

The object of this investigation was to study correlation between changes in the membrane potential 
(NIP) of the follicular epithelial cells of the thyroid gland and secretion of thyroid hormones under the influence 
of thyrotrophic hormone (TTH) during aging. 

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

Experiments were car r ied  out on isolated thyroid glands of male Wistar rats  of two age groups: adult 
(7-12 months) and old (27-32 months). The value of MP of the follicular epithelial ceils, the total thyroxine 
(T4) level in the blood, and the concentration of cyclic AMP in the thyroid gland tissue were determined. Iso- 
lated thyroid glands were perfused with Krebs-Hense le i t  solution (t= 37~ pH 7.3-7.4), aerated with a mixture 
of 95% 0 2 and 5% CO 2. MP was recorded by a standard microelectrode technique. Glass microelectrodes 
filled with 2.5M KC1 solution, with a resis tance of 15-30 M~2 and a character is t ic  tip potential of not more  
than - 5  mV were used. Total T 4 in the blood was determined by means of "Thyropac-4" radioisotope kits 
(Radiochemical Centre, Amersham, England). Cyclic AMP in the thyroid gland tissue was determined by 
means of radioirnmunologic kits supplied by the same firm. Thyroid gland function was activated by intravenous 
injection of TTH in doses of 5 o r  0.5 units/100 g body weight. MP of the follicular cells of the thyroid gland 
and the total T 4 concentration in the blood were investigated 1, 2, and 3 h, and the cyclic AMP concentration in 
the thyroid gland tissue 10 rain, after injection of TTH~ 
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TABLE 1. Ef fec t  of TTH on M P  of F o l l i c u l a r  E p i t h e l i a l  Ce l l s  of T h y r o i d  Gland in  Ra t s  of 
Di f fe ren t  Ages  at  Va r ious  T i m e s  a f t e r  In jec t ion  

Group of animals 

Adult (7-I2 months) 

Old (27-32 months) 

Statisti- Index MP level of IDos e 
of cal Ifollicular epi- I 

1 unfits per index ]thelial ceils, mV IT TH' 
t i  uu g 

nl  
n2 M~m 
P 

8 
214 

44,7-+0,58 

tt I 
n2 

P 

nl  
n2 M~m 
P 

9 
261 

40,3+-0,43 

05 

M~tn  

P 

05 

MP of follicular epithelial cells at various times after 
injection of TTH, mV 

~b 

6 
179 

40,3=t=0,78 
--4,4 
<0,001 

2h 

7 
184 

38,5+-0,74 
--6,2 
<0201 

6 
I46 

43,9-+0,74 
--0,8 
>0,05 

6 
I21 

44,2-+0,78 
--0,5 
>0,05 

6 
201 

40,4+-0,35 
+o,1 
>0,05 

6 
179 

39,6+_0,58 
--0,7 
>0,05 

6 
120 

39,9+-0,46 
--0,4 
>0,05 

6 
128 

40,1+-0,57 
--0,2 
>0,05 

4h 

6 
170 

37,7+0,79 
--7,0 
< 0 , 0 6  [ 

6 
i24 

44,0+__0,56 
--0,7 
>0,05 

6 
187 

37,9J=0,42 
--2,4 
~0,01 

7 
t64 

39,7• t,97 
--0,6 
>0,05 

Legend.  hi) Ntwnber of a n i m a l s ;  n2) n u m b e r  of c e i l s  inves t iga ted ;  A) g r a d i e n t  of changes  
c o m p a r e d  with in i t i a l  level ;  P) s i g n i f i c a n c e  of d i f f e r e nc e s  f r o m  in i t i a l  va lue  of MP .  

TABLE 2. Tota l  T 4 C o n c e n t r a t i o n  (in /~g%) in Blood of Adul t  and 
Old  Rats  at  D i f f e r en t  T i m e s  a f t e r  In j ec t ion  of TTH 

Statisti- Total T 4 level 
Group of animals cal in blood of 

index intact animals 

Adult 
(7-12 rmnths 

Old 
(27-32 months) 

] 
; M - + m  

P 
M-+tn 

P 
M-+m 

P 

5,7-+0,7 

4,2-+0,2 

Time of 
investiga 
tion, h 

Dose of TTH, units/lO0 $ , 

0,5 

6,8-+0,9 
>0,05 

7,1-+0,9 
>0,05 
7,45-+ 1,0 
>0,05 

4,2-+0,9 
>0,05 

4,5• 
>0,05 
6,9_+0,6 
do,oo 1 

Legend .  

1@,8-+ 1,3 
d0,001 

9,7--+0,9 
<:0,00! 

9,8-+ 1,1 
~0,01 

3,8• 
>0,05 

5:0+- 1, I 
>0 05 

6,8-+ I, t 
~0,02 

P) S ign i f i cance  of d i f f e r e nc e s  c o m p a r e d  with in i t i a l  l eve l .  

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

With age,  MP of the f o l l i c u l a r  ep i the l i a l  c e l l s  of the r a t  t h y r o i d  g l and  was shown to d e c r e a s e  (Table 1). 

D u r i n g  s t i m u l a t i o n  of the s e c r e t o r y  ac t iv i ty  of the t h y r o i d  g land  by i n j ec t i on  of TTH in a dose of 5 u n i t s /  
100 g body weight ,  a fai l  in  the  va lue  of MP was o b s e r v e d  dur ing  the f i r s t  3 h a f t e r  i n j ec t i on  of TTH in both 
adul t  and old  r a t s :  In the adul t  a n i m a l s  a s ign i f i can t  fal l  in  MP was de tec ted  as  e a r l y  as  1 h a f t e r  i n j ec t ion ,  
bu t  in the old r a t s  th i s  did no t  o c c u r  un t i l  a f t e r  3 h. When TTH was g iven  in  o n e - t e n t h  of the  p r e v i o u s  dose 
(0.5 u n i t / 1 0 0  g body weight ) ,no  s i gn i f i c an t  changes  ir$ the  MP leve l  of the f o l l i c u l a r  ep i the l i a l  c e l l s  w e r e  found 
in e i t h e r  the adul t  o r  the old a n i m a l s  dur ing  the f i r s t  3 h a f t e r  i n j ec t ion .  

Parallel with the study of h<[P of the thyroid follicular epithelial cells, thetotal T 4 concentration in the 

blood was  d e t e r m i n e d  dur ing  the f i r s t  3 h a f t e r  i n j e c t i o n  of  TTH.  D i s t i n c t  d i f f e r e n c e s  w e r e  found be tween  the 
to ta l  T 4 l e v e l s  in the bIood of a n i m a l s  of d i f f e ren t  ages  in r e s p o n s e  to i n j ec t i on  of TTH in a dose of 0.5 u n i t /  
100 g body weight  (Table  2). 
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TABLE 3. Effect  of TTH on Cyclic AMP Con-  
centrat ion (in nanomoles /mg)  in Thyroid Gland 
Tissue of Rats of Different Ages 

Statisti- 
Group of animals [cal 

index 

Adult(7-12months) M+__mpi 

Old (27-32 months) M• 

Intact 
animals 

4,3+0,3 

2,7__+0,2 

<0,05 

After in-[After in- 
j ection of~ ection of 
TTH in alTTH in a 
dose of ~5ose of 
0.5 units/[5 units/ 
IOO g [loo g 

5,h/:0,9 t 9,3/=1,1 
>0,05 <0,001 

3,1• 3,7• 1,0 
>0,05 >0,05 
>0,05 <0,01 

Legend. Pl) Significance of  differences f rom 
the value for intact animals;  P2) significance 
of  differences for values in adult and old ani-  
mals .  

F i r s t ,  in the old animals af ter  injection of TTH in a dose of 0.5 uni t /100 g body weight , there  was a marked  
increase  in the total T 4 concentrat ion in the blood, but this was not found in the ra t s  aged 7-12 months.  Second, 
injection of TTH into the old animals in a dose of 5 un i t s /100  g caused no fur ther  increase  in the total blood 
T 4 level compared  with that af ter  TTH in a dose of 0.5 uni t /100 g. In the adult animals a marked  increase  in 
the blood T~ level was observed  after  injection of TTH in a dose of 5 un i t s /100  g. Third,  the increase  in the 
T 4 concentrat ion af ter  injection of TTH in ei ther  of  the two doses used took place in the old animals,  unlike in 
the adult ra t s ,  only after  3 h, whereas  in the adult group the total blood T 4 level was significantly increased  as 
ear ly  as 1 h af ter  injection of TTH in a dose of 5 un i t s /100  g. 

Considering that the action of TTH on the thyroid gland is mediated through cyclic AMP, age differences 
in the cyclic AMP concentration in intact animals and in animals receiving TTH were studied (Table 3). 

In the old rats a significant fall in the cyclic AMP concentration in the thyroid tissue was observed. 
After injection of TTH in a dose of 0.5 unit/100 g body welght,no differences in the cyclic AMP concentration 
were found, compared with intact animals. After injection of TTH in a dose of 5 units/100 g body weight the 
cyclic AMP concentration was significantly increased in the adult rats, but remained almost unchanged in the 

old rats. 

The results of these investigations indicate a definite link between the MP level of the thyroid cells and 

processes of secretion of thyroid hormones. 

The occurrence of membrane depolarization in adult animals i h, and in old animals, 3 h, after In]ectlon 

of TTH in a dose of 5 units/I00 g body weight coincided with the time of elevation of the total T 4 concentration 
in the blood. The depolarization thus observed may perhaps be determined by increased permeability of the 
membrane to sodium ions. Evidence in support of this suggestion is given by data [9] indicating that TTH 
simultaneously increases the penetration of radioactive sodium into the thyroid gland and activates its secre- 

tion. 

The absence of changes in MP of the follicular epithelial cells in the old animals in response to injection 
of a small dose of TTH (0.5 unit/100 g), the absence of any reaction of the adenylate cyclase-cyclic AMP 
system, in the form of an increase in the cyclic AMP concentration in the thyroid tissue, and the significant 
increase in the total T 4 concentration in the blood observed against this background, all suggest possible age 
adjustments in the system of TTH regulation of thyroid function, assuming that the increase in sensitivity of 
the thyroid tissue to TTH during aging may perhaps be connected with intrathyroid autoregulatory mechanisms 
lying outside the membrane and responsible for an age decrease in the iodide and I + level in thyroid tissue 
[10, 11]. However, the possibility of a disturbance of the process of activation of adenylate cyclase and of an 
increase in the activity of phosphodiesterase, cannot be ruled out and this will form the subject of the writers' 
further study. 
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ON S M O O T H  M U S C L E S  O F  V E I N S  
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KEY WORDS: gamma-aminobutyric acid (C~BA); GABA analogs; contractile activity; smooth 
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The role  of gamma-aminobutyr ic  acid (GABA) in the metabol ism of mammal ian  nerve  t i ssue has been 
demons t ra ted  by many investigations [5, 10-12]. 

GABA is nowadays r ega rded  as the med ia to r  of inhibition, because it sa t is f ies  all the c r i t e r i a  r equ i red  
fo r  med ia to r s  of the CNS [12]. 

Besides  the exis tence  of cent ra l  mechan i sms  of the action of GABA, per iphera l  effects  of this substance 
were  d iscovered  a l i t t le  la ter :  on the ca rd iovascu la r  sys tem,  resp i ra t ion ,  and organs  of the gas t rointes t inal  
t r a c t  [1, 3]. 

In exper iments  on the isolated i leum [13, 14], the inhibitory effect  of GABA is accepted to be dominant. 

The re  is,  however,  an impor tant  gap in the  study of the action of GABA on the smooth musc le  of isolated 
vesse l s .  This is a subject  of  pa r t i cu la r  importance because GABA has been shown to have a d ep re s so r  effect  
on the sys temic  blood p r e s s u r e  and on tone of the ce reb ra l  vesse ls  [7, 8]. 

In the investigation descr ibed  below,the action of GABA and its agonists (phenibut, phenylpyrrol idone,  
LGPI-29) on the contrac t i le  activity o f  smooth musc le  cel ls  of the isolated r a t  portal  vein was studied. 

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

Exper imen t s  were  c a r r i e d  out on isolated segments  of the albino r a t  portal  vein. Contract i le  activity of 
a segment of the vesse l  was r e c o r d e d  on a h igh-speed automatic wr i t e r  by means  of a mechanical  to e lec t r i ca l  
t r ansduce r  of the 6MN-1B mechanot ron  [2]. The original  Krebs- -Hense le i t  solution had the following compo-  
sition (in m i l l i m o l e s / l i t e r  dist i l led water):  NaC1 118, KC1 4.7, MgSO t 1.2, CaC12 2.5, KH2PO 4 1.2, NaI-ICO 3 
25, glucose i i .  

Both initial and t es t  solutions were  ae ra ted  with a gas mix tu re  consist ing of 95% O 2 and 5% CO 2. The 
t em pe r a tu r e  of the solution during the exper imen t  was 34-35~ All drugs (GABA and its analogs) were  of 
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