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During prolonged asphyxia the weight of the adrenals increases  [10, 11, 13, 14, 16, 19, 22, 25] but 
their  ascorbic  acid content diminishes [5]. Adrenalectomy lowers the tolerance of animals to a lowered 
ba romet r i c  p r e s su re  [2, 15, 22-25]. Injection of ACTH into intacts rats [20], and of the adrenal cor tex into 
both intact and adrenalectomized rats  [25] increases  their  res is tance to hypoxia. The authors studied the 
effect of adrenal cort ical  hormones on the res is tance of animals of different ages to asphyxia. 

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

The investigation was car r ied  out on laboratory albino rats  aged 1.0-1.5 years  and newborn rats aged 
from 1-15 days. The animals were placed under the bell of a Kamovskii 's  apparatus and the p ressu re  was 
reduced over a period of 3-5 min to 160 mm Hg for  the adult rats and to 30 mm Hg for the newborn animals.  
The duration of survival  in minutes was determined by cessat ion of the r e sp i r a to ry  movements .  During as -  
phyxia the newborn rats developed periodic respirat ion with very  infrequent r e sp i ra to ry  movements (one 
or  two movements  every  4-5 min). No such respirat ion was observed in the older and adult ra ts .  

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

Adrenalectomy shortened the survival  period of the rats  exposed to a reduced baromet r i c  p ressure  
(Table 1). Administrat ion of cort isone to both the intact and the adrenaleetomized animals prolonged their 
survival in these conditions. Administrat ion of desoxycort icosterone (DOCS) did not change the res is tance  
of the adrenalectomized animals to asphyxia, while pregnancy,  survived for shor te r  periods in a reduced 
baromet r i c  p r e s su re  than those not receiving cort isone.  No difference was found in the weight of the 
adrenals of the control group of animal,  the rats  receiving a 5-day course of cort isone,  and females on the 
5th day after  parturi t ion.  

The resul ts  of determination of the changes in the res is tance  of 126 young rats  to asphyxia with age 
are given in the figure, which shows that the older the animals,  the less res is tant  they were to asphyxia. 
These results  compare with the opinions of most  invest igators  [1, 3, 4, 6-10, 13, 18, 19, 22]. A s ta t i s t ica l -  
ly significant increase  in the survival  period of the 5-day rats  during exposure to a reduced baromet r i c  
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Resistance of young rats  of different ages 
to asphyxia during lowering of the a tmos-  
pheric  p r e s su re  to 30 mm Hg. A b s c i s s a -  
age in days, o rd ina t e - su rv iva l  in min. 

p r e s su re  was observed 4 h after  a single intraperi toneal  
injection of 2.5 mg hydrocort isone (29 animals) or  one 
unit ACTH (30 animals).  Repeated injections of hydro-  
cort isone (2.5 mg intraperi toneally for 3 days) gave the 
same effect. Neither single (33 animals) nor  repeated 
(10 animals) intraperitoneal injections of DOCS altered 
the res is tance of the 5-day rats  to asphyxia. 

Injection of glucocorticoids thus increased the 
res is tance of both the adult and the newborn animals to 
hypoxia. This evidently took place because glucocor t i -  
colds inhibit the activity of certain enzymes of aerobic 
oxidation of carbohydrates  and stimulate anaerobic 
glycolysis .  
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T A B L E  1. R e s i s t a n c e  of Adu l t  R a t s  to A s p h y x i a  (M ~- m) 

Group of animals 

1 (contro l )  
2 ( a d r e n a l e c t o m i z e d ,  3 days  a f t e r  ope ra t i on )  
3 ( a d r e n a l e c t o m i z e d ,  r e c e i v i n g  c o r t i s o n e  3 days  
b e f o r e  the e x p e r i m e n t  in  a dose  of 20 m g / k g  
body we igh t ,  i n t r a m u s c u l a r l y )  
4 ( a d r e n a l e c t o m i z e d ,  r e c e i v i n g  DOCS 3 days  
b e f o r e  the  e x p e r i m e n t  in  a dose  of 5 mg,  i n t r a -  
m u s c u l a r l y )  
5 ( r e c e i v i n g  c o r t i s o n e  5 days  b e f o r e  the e x p e r i -  
m e n t  in a dose  of 20 m g / k g  body  weight  i n t r a -  
m u s c u l a r l y )  
6 (5 days  a f t e r  a d m i n i s t r a t i o n  of c o r t i s o n e  f o r  
5 days  in a dose  of 20 m g / k g  body  weight ,  
i n t r a m u s e u l a r l y )  
7 (on the 4 th -5 th  day  a f t e r  p a r t u r i t i o n )  
8 ( r e c e i v i n g  c o r t i s o n e  on the l a s t  5 days  of 
p r e g n a n c y  in a dose  of 20 m g / k g  body  weight ,  
on the 5th day  a f t e r  p a r t u r i t i o n )  

No. of 
a n i m a l s  

18 
9 

15 

8 

13 

P e r i o d  of 
s u r v i v a l  
(in min)  

6 ~  
3 . 3 ~ 0 . 3  

5.4 § 0.4 

3.4 * 0.2 

8 . 7 ~ 0 . 5  

5.94-0.3 
8 . 7 ~ 0 . 4  

5 .54-0 .9  

P 

< 0.01 (1-2) 

< o .o1(2-3)  

< o.o1(1-5) 

< 0.01(1-7) 

< 0.01 (7-s) 

T A B L E  2. R e s i s t a n c e  of Newborn  Ra t s  to A s p h y x i a  (M 4- m) 

Group  of animals 
Age 
(in 

da3 ~, 

1 

1 
3 

N o ,  i 

iani -  
r e a l  

13 

9 
16 

22 
20 

17 

1 (intact)  
2 (young r a t s  whose  m o t h e r s  u n d e r w e n t  
a d r e n a l e c t o m y  5 days  b e f o r e  p a r t u r i t i o n )  
3 ( intact)  
4 (young r a t s  whose  m o t h e r  r e c e i v e d  c o r t i -  
sone  on the l a s t  5 days  of p r e g n a n c y  in a 
dose  of 20 m g / k g  body  weight  i n t r a -  
m u s c u l a r l y )  
5 ( intact)  
6 (young r a t s  whose  m o t h e r s  r e c e i v e d  
ACTH on the l a s t  5 days  of p r e g n a n c y  d a i l y  
in a dose  of 4 uni t s  i n t r a m u s c u l a r l y )  
7 (young r a t s  whose  m o t h e r s  r e c e i v e d  
ACTH on the l a s t  4 days  of p r e g n a n c y  twice  
a day  in  close of 4 uni t s  i n t r a m u s c u l a r l y )  
8 (young r a t s  whose  m o t h e r s  r e c e i v e d  0.5 
ml of 0.1% adrenalin solution daily on the 
last 5 days of pregnancy) 

Surv iva l  
P 

(in rain)  

91.9 4- 0.4 

63.2 4- 5.4 
44.3 4- 0.8 

76.1 ~: 2.9 
2 0 . 0 . 0 . 4  

23.04- 1.0 

35,0 * 1.5 

20.3 :~ 1.5 

< 0.01(1-2)  

< O. 01 (3-4) 

< 0.01(5-7) 

The r e s u l t s  g iven  in Tab le  2 show tha t  i n j e c t i o n  of c o r t i s o n e  in l a r g e  d o s e s  into the f e m a l e  r a t  on 
t h e l a s t  5 d a y s ,  and ACTH in d o s e s  on the l a s t  4 days  of p r e g n a n c y  i n c r e a s e d  the s u r v i v a l  p e r i o d  of the n e w -  
b o r n  r a t  when e x p o s e d  to a l o w e r e d  b a r o m e t r i c  p r e s s u r e .  I n j e c t i ons  of a d r e n a l i n  into the p r e g n a n t  f e m a l e  
had  no e f f ec t  on the s u r v i v a l  of the  newborn  r a t s  in  t hese  cond i t i ons .  It was  noted  tha t  5 days  a f t e r  a 5 - d a y  
c o u r s e  of i n j e c t i o n s  of g l u o c o c o r t i c o i d s ,  the adu l t  r a t s  (see Tab le  1) were  i n d i s t i n g u i s h a b l e  in t h e i r e  r e s i s t -  
ance  to a s p h y x i a  f r o m  the i n t a c t  r a t s ,  w h e r e a s  the 5 - d a y  n e w b o r n  r a t s  whose  m o t h e r s  had  r e c e i v e d  c o r t i -  
sone  d u r i n g  the l a s t  5 days  b e f o r e  p a r t u r i t i o n  s u r v i v e d  twice  as  long as  in the i n t ac t  young r a t s  when the  
b a r o m e t r i c  p r e s s u r e  was  l o w e r e d .  
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TABLE 3. Weight of Adrenals of Newborn Rats 

Group of animals 

1 (intact) 
2 (young ra t s  whose m o t he r s  rece ived  cor t isone 
on the las t  5 days of p regnancy  in a dose of 
20 m g / k g  body weight daily, in t ramuscula r ly )  
3 (intact) 
4 (young ra t s  whose m o t he r s  rece ived  0. 5 ml  of 
0.1% adrenal in  solution daily on the las t  5 days 
of pregnancy,  in t ramuscu la r ly )  
5 (young ra t s  whose m o t he r s  rece ived  ACTH 
twice daily on the l as t  4 days of p regnancy  in a 
dose of 4 units,  in t ramuscu la r ly )  

Age i N 
(in la a:l~ d s)  

). of 
.i-- 

als 

6 

17 

Weight 
(in rag) 

2 . 5~0 . 1  

1.6 ~ 0.I 
2.5 • 0.i 

2.4 • 0.1 

2.0 ~ 0.1 

P 

< 0.01(1-2) 

< 0.01(3-5) 

The weight of the adrena ls  in the newborn ra t s  whose mo the r s  had rece ived  cort isone and ACTH 
during pregnancy  was less  than in the r a t s  born f rom intact  mo the r s  (Table 3). 

Glucocort icoids  thus inc reased  the res i s t ance  of the newborn and adult an imals  to hypoxia caused by 
lowering of the b a r o m e t r i c  p r e s s u r e .  The newborn an imals  were  m o r e  sensi t ive  to glucocort icoids than 
the adults .  
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