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Changes in the thromboelas togram indicative of hypercoagulation were observed after  
decompress ion  of rabbits exposed to a p re s su re  of 3 atm for 24 h, and 2% h la ter  they 
were superseded by hypocoagulation. By the 3rd day after  decompress ion , las t ing  and 
more  marked signs of hypercoagulat ion reappeared,  to disappear gradually by the 6th- 
9th day. 

With the introduction of barotherapy into clinical pract ice  for the t reatment  of a number of patholog- 
ical conditions it is essential  to study the charac te r  of the effect of increased p res su re  on physiological 
functions of the body. 

The effect of prolonged increased  a tmospher ic  p res su re  on coagulability of the blood has been studied. 

EXPERIMENTAL METHOD 

Experiments were carried out on 15 male rabbits weighing 2.5-3 kg and aged from 1 to 2 years. 

To create a raised atmospheric pressure the animals were placed in a pressure chamber with a ca- 

pacity of 95 liters, modified from the AG-I autoclave. The chamber was equipped with an inspection lamp, 

an illuminating system, and a moisture-absorbing filter. The pressure inside the chamber was raised by 

means of a type MK-I medical diaphragm compressor. The chamber was ventilated at a controlled rate 

of 3 liters/rain by means of a rotary disometer fitted to the outlet. The assigned pressure in the chamber 

was maintained within an accuracy  of 0.2 arm by means of a type t~KM-1 contact manometer  and anautomatic  
relay of the authors,  own design. Each rabbit  remained in the p res su re  chamber  for 24 h under a p ressu re  
of 3 atm, and compress ion  lasted for 10 min. The scheme of decompress ion  was as follows: 20 rain at 
0.9 arm, 45 min at 0.6 atm, 50 min at 0.3 atm. This time schedule of decompress ion  was taken f rom a man-  
ual of special physiological techniques [1]. Before the beginning of the experiment and during their  stay 
in the chamber  the animals were given food and water  ad lib. 

The state of the clotting and anticlotting sys tems  of the blood was a s ses sed  by means of the thrombo- 
e las togram (TEG), recorded  on the " T r o m b - l "  apparatus,  with a paper winding speed of 10 ram/rain and 
calibration pulse 0.5 mA. 

Blood for testing was taken from a vein of the rabbit's ear before the animal was placed in the cham- 
ber, immediately after decompression, and 1, 2, 3, 6,and 9 days after removal of the animal from the cham- 
ber. 

Interpretation of the TEG was based on the instructions given in [2, 3]. 
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TABLE 1. TEG Indices  of Rabbi ts  before  and at  Var ious  T imes  
a f t e r  The i r  Stay in the P r e s s u r e  Chamber  ( M - m )  

before Time of investigation 
TEG index [imrned. com. lafter ] 1st 2nd 3rd 4th 

presslon Idecompr.! day day day day 

R (rain) 
K (rain) 
mA (ram) 
t (ram) 
E 

! 

6,2~__0,3 

4,2• 

14,0+2,7 

9.s 
7,0_~5,7 

.~2,6+_I,1 

5,5+_0,3 7 , 2_+0,5 I 4 , 8 ~ 0 , 2  
P<:O, 1 P,<O, I P<O , O0 I 

3 ,8_+0,  2 4 , 9 •  3 , 5 •  
P<O,I P < 0 , 0 5  [ P < O , 0 2  

59,0+3,6 60 ,0_+4 ,2  1 3 1 , 0 •  1 
P<O', 2 P<O, 2 P < O ,  l 

170,0--+9,3 181,0• ] 152,0• 
P<O,  5 P < O ,  5 I P < O ,  5 

144,0• 150,0• [ 156,0__+8,0 
P ~ O , 0 2  P<:O, 01 P<O,O01 

1 6 , 8 •  24,0_+0,1p<0,2 ] P ~ O , O  [9,7~I,2p<0, I 

- 5 , 3 + 0 , 3  5 , 7 + 0 , 3  
P<%, l p<%, 

3 , 7 + 0 , 2  4 , 1 + 0 , 2  
P<~. I P<~, l 

61,0_+3,8  5 6 , 0 + 3 , ' ,  
P < O ,  2 P<~-,  5 

165,0• I 177,0+8,5 
P<O, I P<~-, 5 

]56,0_9,6 127,0+5,9 
P<O, 01 P<O, 2 

21,I~1,2 24,7_+1,4 
P<O, 2 P < O ,  2 

5th 
day 

5,9_+0 ,2  
P<:O, 1 

4 ,0_+0 ,2  
P < O ,  I 

55 ,0_+2 ,9  
P < O ,  l 

185,0+9,6 
P<O, 1 

122,0_--+6,3 
P < O , O I  

23 ,8_+1 ,4  
P < O ,  1 

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

The r e s u l t s  of a s t a t i s t i c a l  ana lys i s  of the expe r imen ta l  findings a r e  given in Table 1. 

It can be concluded f rom the r e s u l t s  given in Table 1 that  keeping the an imal  for  24 h under  a p r e s -  
su re  of 3 a tm causes  definite changes in the blood clot t ing s y s t e m .  These  changes d i f fered  depending on 
the t ime a f te r  decompres s ion .  During the f i r s t  minutes  a f te r  r e m ova l  of the an imal  f r o m  the chamber ,  
the re  was a m a r k e d  tendency for  the coagulabi l i ty  of the blood to i n c r e a s e .  This is shown by a d e c r e a s e  
in the index R, which c h a r a c t e r i z e s  the f i r s t  and second phases  of blood clott ing,  a d e c r e a s e  in the value 
of K (the beginning of the th i rd  phase  of clott ing),  and a d e c r e a s e  in the t ime  of clot  format ion  (t). I n c r e a s e d  
coagulabi l i ty  of the blood is a l so  shown by an i n c r e a s e  in the ma index, which has been shown to indicate  
a d e c r e a s e  in f ib r ino ly t ic  ac t iv i ty  and in the f ibr inogen content.  F u r t h e r  evidence in suppor t  of this con-  
c lus ion is given by the i n c r e a s e  in the dynamic  constant  E, c h a r a c t e r i z i n g  the densi ty  of the blood clot.  

During a s tay of 24 h under  i n c r e a s e d  p r e s s u r e  there  is  evident ly  an i n c r e a s e  in the r a t e  of f ibr in  
format ion ,  for  the gene ra l  coagulat ion index I was i nc r e a s e d ,  although only by a sma l l  amount. 

The c h a r a c t e r  of the TEG again  changed 24 h a f te r  d e c o m p r e s s i o n ,  and this t ime it indica ted  a de-  
c r e a s e  in coagulabi l i ty  of the blood. The invis ib le  phase of blood clott ing (R), for ins tance,  was prolonged 
f rom 6.2 to 7.2 rain. Evidence of a d e c r e a s e  in coagnlabi t i ty  of the blood was given by i n c r e a s e s  in the 
indices  K and t. The genera l  index of coagulat ion a lso  fel l  f rom 22.6 to 16.8. 

Another  indicat ion that  hypocoagulat ion had developed was the v e r y  long durat ion of feeding f rom the 
s ight  where  blood was taken f rom the vein,  which was not obse rved  on other  days  of the invest igat ion.  

On the second day a f t e r  decompres s ion ,  changes c l e a r l y  opposi te  to those d e s c r i b e d  above took p lace  
in the blood clotting system of the animals. For instance, the reaction time R was reduced to 4.8 rain, the 
time of thrombus formation K also was reduced to 3.5 rain, and the time of clot formation t was reduced 

from 179 to 158. Increases in the constants ma and E also indicated increased coagnlability of the blood 

at this period. It must be emphasized here that in individual cases the vein had to be punctured more than 

once in order to obtain blood because of rapid clotting inside the lumen of the needle. This fact also is 

evidence of hypereoagulation. 

The results given in Table 1 show that starting with the 3rd day after removal of the animal from 

the pressure chamber the TEG indices gradually returned to their original levels, which they reached by 

the 6th-9th day. 

These experiments showed that after exposure of rabbits to an atmosphere of air under a pressure 

of 3 atm regular changes develop in the blood clotting system. These changes consist in an increase in 

eoagulabi l i ty  dur ing the f i r s t  few hours  a f t e r  d e c o m p r e s s i o n .  Dis t inc t  changes of hypocoagulat ion a r i s e  
a f t e r  24 h, and on the 3rd day coagulabi l i ty  is  again i nc r e a s e d ,  but unlike in the ini t ia l  per iod ,  it is  r e l -  
a t ively  s tab le ,  for  the TEG indices  do not r e tu rn  to the i r  o r ig ina l  l eve l s  until  6-9 days a f te r  the a n i m a l ' s  
r emova l  f rom the p r e s s u r e  chamber .  
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