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The part ial  oxygen p res su re  and t issue respi ra t ion were measured  in a t ransplanted PC-1  
tumor  and in the surrounding normal  t issue for  3 days at 24-h intervals.  The values ob- 
tained in the muscle fluctuated only a little. The part ial  oxygen p res su re  in the tumor  falls 
during growth while its t issue respi ra t ion  shows a tendency to decrease  in the las t  stages 
of the investigation. 

Experiments  have shown [5, 7, 12] that the part ial  oxygen p ressu re  (pO2) in solid tumors  is several  
t imes lower than in normal  t issues .  In tumors  there are  certain zones with a low concentration or  even 
total absence of oxygen. However, these observations are based on the resul ts  of a single determination of 
pO 2 in tumors .  There are  isolated repor ts  of changes in pO 2 in an asci tes  tumor  in the ea r ly  stages af ter  
transplantation [6, 11]. During growth of the tumor  the pO 2 level in the asci tes  fluid falls sharply,  some-  
t imes to zero.  As regards  solid tumors ,  no repor ts  of such investigations of the 1302 over  a per iod of time 
could be found in the accessible  l i te ra ture .  

The object of the investigation descr ibed below was to determine pO 2 in a tumor  and at the same time 
to study the level of oxygen assimilat ion for  3 days at 12-h intervals.  

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

Experiments  were ca r r i ed  out on 112 noninbred albino rats  weighing 110-130 g with a PC-1  tumor  
t ransplanted into the hind limb. The values of pO 2 in the center  of the tumor ,  at its per iphery  (at five or  six 
points), and in the surrounding normal  t issue (gastrocnemius muscle) were measured  amperomet r i ca l ly  [3, 
4]. The t issue respira t ion was measured  by Warburg ' s  gasometr ic  method [9]. The resul ts  of the measu re -  
ments were expressed in micro l i t e r s  oxygen absorbed in 20 rain per  100 mg dry weight of t issue.  

The volume of the tumor  was measured  by Schreck 's  method [15] at 12-h intervals for  3 days. 

The numerical  resul ts  were  subjected to s tat is t ical  analysis.  

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

The experiments of se r ies  I showed that the original value of pO 2 in the per ipheral  zone of the tumor  
was higher than in the central  zone (5.5 • 0.7 compared with 1.5 -~ 0.32 mm Hg). In different par ts  of the 
same tumor ,  pO 2 var ied f r o m  0 to 16 m m  Hg. 

In the course of 3 days the tumor  doubled in volume. The degree of oxygen saturat ion in it fell both at 
the per iphery  and in the center .  At the last  time of measurement  (the 18th day after  transplantation) pO 2 
was 2.5 • 0.20 and 1.0 • 0.29 m m  Hg, respect ively.  It must also be noted that zones with a low level of pO 2 
were found more  often at this t ime. Whereas during the f i rs t  day of investigation on the average only one 
of nine to 10 zones measured  had a low oxygen concentrat ion,  on the las t  day of measurement  there were 
two or  three or  even more such zones. 
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In normal  t i ssue  pO 2 was 5-6 t imes  higher than in the tumor  t i ssue ,  and at the t imes  studied there  
were  only sl ight  diurnal f luctuations.  

The exper imen t s  of s e r i e s  II showed smal l  diurnal f luctuations in the r e sp i r a t ion  of the no rma l  t i ssue .  
The intensi ty of oxygen uptake in the t umor  was not l e s s  than in the muscle .  Whereas  the oxygen uptake 
(QO2) in the muscle  was 38 • 2.22 ~l,  in the t umor  it was 35.2 • 3.21 #l at the pe r iphe ry  and 33.8 • 2.6 ~l 
at the center .  These r e su l t s  agree  with data in the l i t e r a tu re  [2, 8, 10] that the potential  r e s p i r a t o r y  capac -  
ity of the cance r  cel ls  is not lower  than that of no rma l  cel ls .  

The study of QO 2 of the tumor  during its growth showed that the t i s sue  r e sp i r a t ion  in the e a r l y  pe -  
r iods  of the invest igat ion (12-36 h) was within its or ig inal  l imi t s  and a tendency to dec rease  was obse rved  
only a f t e r  60 and 72 h. 

During growth of a t umor  the degree  of its oxygen uptake gradual ly  r i s e s  to a ce r t a in  l imi t ,  a f t e r  
which it begins to fall  s lowly [1, 13, 14]. 

In the p re sen t  expe r imen t s  the oxygen absorp t ion  in the PC-1  t umor  may  have r eached  its m a x i m u m  
by  the 16th-17th day a f te r  t ransplanta t ion  and t he r ea f t e r  fa l len gradual ly  with growth of the tumor .  

Compar i son  of the r e su l t s  of m e a s u r e m e n t  of pO z in the t umor  with the intensi ty  of its t i s sue  r e s p i r a -  
tion thus shows that the l a t t e r  is not the l imi t ing  fac to r  of the fal l  in pO 2 in the t umor  during its growth. 
The cause  of the dec r ea s e  in pO 2 in the tumor  in these  expe r imen t s  could the re fo re  be d is turbances  of the 
mechan i sms  of oxygen t r anspor t .  
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