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The maximal  durat ion of swimming by r a t s  ca r ry ing  a load of 3% of the i r  body weight was in- 
c r e a s e d  a f t e r  t ra in ing  for  5 weeks.  In an ima l s  rece iv ing  dexamethasone during training,  this 
t ime  was not increased .  The blood cor t i cos te rone  level  of these r a t s  c a r ry ing  the maximal  load 
was inc reased  l e s s  than that  of an imals  t ra ined  without adminis t ra t ion  of dexamethasone.  
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During exposure  to s t r e s s  the adrenoeor t i ca l  act ivi ty  of the body inc reases  [16]. This  occurs  a lso  during 
cons iderable  physical  exer t ions  [1, 8-10, 20] which, if repea ted  sys temat ica l ly ,  inc rease  working capacity.  In 
ad rena lec tomized  [12, 13] or  hypophyseetomized [14] an ima l s  repet i t ion of physical  exer t ions  not only does not 
inc rease  working capaci ty,  but leads  to hypoglycemia and death. Adaptation to exer t ion is d is turbed also if 
a t rophy of the adrena l s  develops as a resu l t  of prolonged adminis t ra t ion  of IX)CA [15]. According to other  
worke r s ,  ad rena lee tomized  an imals  can sti l l  adapt t hemse lves  to repeated  physical  exer t ion  [7, 11], but the i r  
level  of adaptation is lower  than that of intact an imals  [6]. In ad rena lec tomized  r a t s  t ra in ing  does not increase  
muscu la r  working capac i ty  and does not inc rease  the glycogen concentrat ion in the musc les  [21]. 

The effect  of pharmaco log ica l  blocking of adrenocor t i ca l  act iv i ty  during t ra ining e x e r c i s e s  on the develop-  
ment of muscu la r  working capaci ty  was investigated.  

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

Male Wistar  r a t s  were  made to swim for  5 days a week, for 5 weeks in water  at a t e m p e r a t u r e  of 32~ 
During the f i r s t  week the duration of swimming was 30 rain each day. E v e r y  success ive  week the duration of 
swimming was inc reased  by 5 min a day. The r a t s  were  t ra ined  e i ther  without additional t r e a t m e n t  or  with 
accompanying i n t r a m u s c u l a r  inject ions of dexamethasone  (each of 125#g), given on the f i r s t  and second or  fourth and 
fifth days o f e a e h w e e k  2 h be fo re  the beginning of swimming.  In the dose used, dexamethasone  e f fec t ive lyblocks  
the adrenocor t i ca l  r e sponse  to s t r e s s  [4]. The blocking effect  appea r s  a f te r  1.5 h and las t s  more  than 4-8 h 
[18]. The maximal  working capaci ty  was de te rmined  f rom the length of t ime  during which the an imals  could 
swim in wa te r  at a t e m p e r a t u r e  of 33-34~ ca r ry ing  a load of 3% of the i r  body weight until complete  i m m e r s i o n  
for  more  than 10 see. This  t es t  was c a r r i e d  out 2 days a f t e r  the last  t raining.  Immedia te ly  a f te r  the t es t  the 
an imals  were  decapitated.  The co r t i cos te rone  concentrat ion in the blood p l a sma  and adrenal  homogenate was 
de te rmined  f luo romet r i ca l ly  [19]. Methyl chloride ex t r ac t s  of p l a sma  were  pur i f ied by th in - l aye r  c h r o m a t o -  
graphy.  

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

Prolonged t ra in ing  significantly inc reased  the maximal  working capaci ty  of the ra t s ;  Adminis t ra t ion of 
dexamethasone during training,  however,  p reven ted  the working capaci ty  of the an imals  f rom r i s ing  (Table 1). 

The reason  why the posi t ive effect  of t ra in ing was absent  when accompanied  by dexamethasone a d m i n i s t r a -  
tion could be e i ther  a negative effect  of excess  of the glucocort icoid or  blocking of the adrenocor t ica l  response  
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TABLE 1. Maximal Duration of Swimming by 
Rats in Water at 33-34~ Carrying a Load of 
3% of Body Weight (M • m) 

Animals 

Untrained 
Trained 

without block 
block on 1st and 2nd days 

of each week 
block on 4th and 5th days 

of each Week 

M u m -  

bet 

I 8 

5 

5 

5 

Duration 
Weight of swim- 

270• 271---5 

259• 12 320• 

249• 8 251 • 23 

257~ 10 238• 

TABLE 2. Cort icosterone Concentration in Blood P lasma  and Adrenals af ter  Swimming 
for  Maximal Duration with Load of 3% of Body Weight (M =~ m) 

Before test of maximal working 
capacity 

Animals 

| 

Without block I 17,1• l,l (5) 
Block: I 

on 1st and 2rid days of each week of I 
training I 20,3+2,4 (5) 
on 4th and 5th days of each week of I 
training { !9,4• (5) 

plasma 
( in  ~g ~/o) 

adrenals 
(in ~/g) 

10,0~0,9 (5) 

9,3• 1,4 (5) 

7,8• 1,6 (5) 

After test of maximal working ca- 
pacity 

plasma 
(in ug %) 

42,8• (5) 

33,0• 4,3 (5) 

31,6~4,6 (5), 

adrenals 
(in ~g/g) 

23fl• (5) 

25,2-+-4,0 (5) 

25,0~ 3,7 (5) 

Legend. Number of animals given in parentheses.  

to the t ra ining load.  The absence of differences in the body weight of the t ra ined ra ts  receiving and not r ece iv -  
ing dexamethasone evidently indicates that a combination of training exerc i ses  with administrat ion of dex- 
amethasone didnot lead to sharp predominance of catabolism. 

It was shown previously that adrenocor t ical  activity r i ses  during training exerc i ses  chiefly during the f i rs t  
three days of eachweek [3]. By the fourth to fifth day the body is adapted to the par t icu lar  load and the need for in- 
c reased  adrenocort ical  activity disappears .  An increase in the load at the beginning of each subsequent week 
leads to a f resh intensification of adrenocor t lca l  activity on the f i rs t  days. 

Prevention of this adaptive response by dexamethasone evidently disturbs the p rocess  of increase  in work-  
ing capacity. It is important to bear  in mind that af ter  administrat ion of glucocort leoids their  increased blood 
level continues for only about 60 min [17, 18], so that the possibil i ty of continuation of an increased blood dex- 
amethasone concentrat ion during training exertion is ruled out. It is more difficult to explain the effect of 
dexamethasone in ra t s  which received it at the end of the week, when training exerc i ses  were no longer accom-  
panied by an increase in adrenocor t ical  activity. At the same time it has been shown that the r ecove ry  period 
after  physical  exertion is also accompanied by long periods of increased adrenocor t ica l  activity [2,5]. The effect 
of dexamethasone in the last  group of animals could therefore  be attributable to the blocking of these adaptive 
reactions.  However, the possibil i ty cannot be ruled out that increased catabolism due to the per ipheral  action 
of a t empora ry  excess  of dexamethasone could play an important role. 

The cor t icos terone  level in the blood plasma and adrenals  (Table 2) af ter  a control  period of swimming 
with the additional load increased substantially in all animals  and, in par t icular ,  in ra ts  t rained without adminis-  
t rat ion of dexamethasone. Injection of dexamethasone during training evidently r e s t r i c t s  the react ivi ty  of the 
p i tu i tary-adrenocor t ica l  system. The importance of this fact is emphasized by the presence  of s t a t i s t i ca l l y  
significant corre la t ion  between the maximal duration of swimming and the blood eor t icos terone concentrat ion 
af ter  such loading (r =0.638; P < 0.05). 
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AGE DIFFERENCES IN PANCREATIC INSULAR FUNCTION 

G. V. Valueva and O. K. Kul'chitskii UDC 612.439.7-053 

Age d i f fe rences  in pancrea t i c  insular  function and indices of insulin production during sugar  
loading t e s t s  were  studied in expe r imen t s  on rats~ Despite hyper insul inemia  and a higher ra te  
of insulin l ibera t ion  in old an imals  the utilization of glucose is worsened,  evidence of the develop-  
ment of re la t ive  insulin insufficiency. Hyper insul inemia  In old an imals  is accompanied  by a de-  
c r e a s e  in the total  blood insulin act ivi ty  and an increase  in the "coeff icient  of inact ivat ion ~ of 
insulin. The development of re la t ive  insulin insufficiency with age may be due to both insular  and 
ex t r apanc rea t i c  fac to rs ,  leading to a reduction in the biological  act ivi ty of insulin. 

KEY WORDS: insulin; age dynamics;  sugar  loading. 

Homeos tas i s  is maintained during aging by definite changes in the s y s t e m  of neurohumora l  regulat ion 
[2, 13]. Special a t tent ion is a t t r ac ted  to the age evolution of the pancrea t i c  insular  appara tus .  

Invest igat ions have shown [8, 9, 11] that the endocrine par t  of the panc reas  undergoes definite changes 
with age; informat ion on age changes in the insulin act ivi ty  of the blood has also been published [4, 5, 10]. How- 
ever ,  data on the age dynamics  of the blood insulin level a re  few in number  and con t rad ic to ry  in nature [12, 
16, 17]. 

It was decided to study the response  of the insular  appara tus  to glucose adminis t ra t ion  and its changes 
with age. 
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