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Exper iments  on rabbits  showed that acute poisoning with paraoxan leads to the development 
of hypoxia with a rapid fall in the oxygen tension in the muscles  and venous blood and a shift 
of the acid-base balance toward uncompensated me~bo l i c  acidosis .  Administrat ion of oxy- 
gen under a p r e s su re  of 3 atm for 2-4 h considerably prolonged the survival  of the poisoned 
animals .  Hyperbar ic  oxygen caused the oxygen tension in the muscles  and venous blood to 
r i se  but without r e s to r ing  the disturbed acid-base  balance to normal .  

In acute poisoning with organophosphorus compounds hypoxia develops [1, 5, 7]. The use of art if icial  
r esp i ra t ion  or  inhalation of an oxygen--a i r  mixture under these conditions abolishes the a r t e r i a l  hypoxemia 
but has  no effect  on the oxygen lack in the t issues and venous blood [5, 6]. 

The wr i t e r s  showed previously that adminis t ra t ion of oxygen under a p re s su re  of 3 atm to ra ts  with 
acute dipteryx poisoning alleviated the course  of the poisoning and increased the survival  rate of the ani- 
mals .  
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Fig. 1. Changes in pO 2 in mus-  
cle of a rabbit  poisoned with 
paraoxan (1), of an intact rabbit  
exposed to hyperbar ic  oxygen 
(2), and of a poisoned rabbit  ex- 
posed to hyperbar ic  oxygen (3). 
Abscissa ,  t ime (in mir0; ordi-  
nate, pO 2 (in re lat ive units). 

The object of this investigation was to study the mechanism of 
the therapeutic  action of oxygen under p ressu re  in hypoxia caused in 
animals by acute poisoning with paraoxan.  

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

Exper iments  were ca r r i ed  out on 32 rabbits .  Paraoxan was in- 
jected in t ramuscular ly  in doses of 0.25 and 0.5 mg/kg.  

The part iaI  oxygen p ressu re  (pO 2) in a muscle of the hind limb 
was recorded  by means of a solid platinum electrodes;  the anode was 
a Ag--AgC1 plate fixed to the an imal ' s  ear .  The pa rame te r s  were 
recorded  on a type OH 101/1 Hungarian polygraph. The value of pO 2 
was determined in relat ive units, taking pO 2 in the muscle of an un- 
poisoned animal as  100. To determine pO 2 in the venous blood a 
model ABC-1 micro-Ast rup  apparatus was used with a closed Clark ' s  
e lectrode.  The acid-base balance was investigated by means of the 
same apparatus.  The values of the part ial  CO 2 p res su re  (pCO2), the 
base excess /def ic i t  (BED), s tandard bicarbonate (SB), and buffer 
base (BB) were calculated f rom the Siggaard-Andersen monogram.  
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TABLE 1. Changes in Acid-Base Balance and pO 2 in Venous Blood 
of Rabbits af ter  Poisoning with Paraoxan in Dose of 0.25 mg/kg  

State of I POz (in 
animals 1 mm Hg) 

Normal I 30-+2'5 
Agony 3,6"-0,95 

pH 1 BED I BB 
meq/liter 

7'4+0'22 I 2'12+0'88 I 53,2+--4,2 
6,91+--0,03 25,4"+-2,04 28,64+-- 1,5 

SB 

23,6+-2,5 
8,4------0,4 

pCO z (in 
mm Hg) 

35,8+-----4,4 
49,4+----3,2 

TABLE 2. Changes in pH and pO 2 in Venous 
Blood of Rabbits after  Poisoning with Paraoxan 
in Dose of 0.25 mg/kg  and Exposure to Hyper-  
ba r i c  Oxygen (3 atm) 

t Poisoned annals (in tl) Index Normal 
'/2 1'/2 I 3 

pH I 7,37--0,002] 6,72• 6,77-----0,09 I 6,89+--0,08 
P02 28,6---- 1,96 13,6----- 1,16 19,2+-----1,65 17,6+--1,12 

The animals were placed in a 100qi ter  p res -  
sure chamber  immediately  af ter  receiving the poi- 
son,and they remained there in an a tmosphere  of 
oxygen under a p re s su re  of 3 atm for 2-4 h. To 
remove the excess  of carbon dioxide the chamber  
was constantly ventilated with pure oxygen. The 
value of pO2 in the muscle was recorded  before 
poisoning and continuously thereaf ter  until death of 
the animals in the control ,  and in the experimental  
animals throughout their  s tay in the chamber .  

Blood for analysis  was taken f rom the fe- 
Note. Rest of indices of acid-base balance not cal-  
culated because of ve ry  low pH values.  

moral  vein, for venous blood ref lects  bet ter  than 
a r t e r i a l  the composi t ion of the in terce l lu lar  fluid and the level of oxidation in the t issues  [2, 8]. Blood 
samples f rom animals exposed to the effects of oxygen compress ion  were taken 30, 90, and 180 min af ter  
they were  taken out. 

EXI~E R I M E N T A L  R E S U L T S  

The rabbits  of the control  group developed convulsions 6-7 rain af ter  receiving the injection of para-  
oxan in a dose of 0.5 mg/kg,  and death occur red  on the average 15 rain af ter  the injection. The period of 
survival  of the animals placed in the p re s su re  chamber  was increased to 1.5-2 h (P < 0.01). Convulsions 
occur red  at the same t imes as in the control  animals  and they lasted 30 min, af ter  which the animals fell 
into a coma.  All the animals died a few minutes af ter  their  removal  f rom the p res su re  chamber .  

In a dose of 0.25 mg/kg  paraoxan caused death of the animals on the average after  28 min. The use 
of hyperbar ic  oxygen prolonged the survival  of the rabbits  f rom 3 h to 1.5 days.  

In the control  rabbits  poisoned with paraoxan PG2 in the muscle fell very  quickly, especial ly during 
convulsions (Fig. 1). In the intact animals exposed to oxygen at a p re s su re  of 3 arm the value of pO 2 in the 
muscle was increased  by 5-6 t imes.  When the poisoned animals were placed in the p re s su re  chamber  an 
increase  in pO 2 in the muscle was observed only during the f i rs t  3-4 rain, i .e. ,  when no signs of poisoning 
were present .  During convulsions the cha rac te r  of the fall in pO 2 in the muscle was the same as in the con- 
trol  animals .  However,  the 130 2 level never  fell to zero ,  but reached 15-20% of its initial value. 

In the rabbits  poisoned with paraoxan in a dose of 0.25 mg/kg  the pO 2 level in the venous blood at the 
beginning of coma was lowered by 10 t imes  (Table 1). During exposure to hyperbar ic  oxygen pO 2 in the 
venous blood fell by only half of its normal  value (Table 2). 

Acute poisoning of the animals with paraoxan thus led to the development of severe  hypoxia. The low 
oxygen part ia l  p r e s s u r e  in the muscle and in the venous blood was evidence of the predominance of a c i rcu-  
la tory type of hypoxia, which developed as the resu l t  of slowing of the blood flow and disturbance of the per -  
meability of the vesse l  wall [6]. The use of hyperbar ic  oxygen under these conditions prevented pO~ in the 
muscle  and in the venous blood f rom falling to the c r i t ica l  level. However,  the sever i ty  of the dis turbances 
in paraoxan poisoning was evidently so g rea t  that essent ial ly  no compensat ion of the hypoxia occur red .  

Severe acidosis  (Table 2), mixed (metabolic and resp i ra tory)  in charac te r ,  was found in the venous 
blood of the control  and experimental  animals .  The increase  in the part ial  CO 2 p re s su re  during paraoxan 
poisoning was due to the inadequate pulmonary ventilation, which developed as a resu l t  of b ronchospasm 
and severe  inhibition of the r e s p i r a t o r y  center  [3]. Such marked changes in the acid-base balance were 
evidently connected with the appearance of an excess  of nonvolatile acids,  which accumulate in marked hy- 
pexia, in the blood s t r eam [11]. 
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An organ i sm can live only within a ve ry  narrow range of fluctuations of pH, not more  than • 0.3 [8,9].  
Despite the fact that in the poisoned animals  exposed to hyperbar ic  oxygen the changes in pH were  consid- 
e rab ly  l a rge r ,  the period of thei r  survival  was significantly prolonged. This is understandable,  for  hyper -  
bar ic  oxygen sharply inc reases  the amount of dissolved oxygen in the blood plasma.  However,  in severe  
c i rcu la to ry  hypoxia this did not lead to r e s to ra t ion  of the normal  acid-base balance and it did not a l t e r  the 
outcome of the poisoning. 
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