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Acute hypoxia i n c r e a s e s  the ra te  of glucose absorpt ion in the a l imen ta ry  t rac t .  

The effect of hypoxia on gas t ro in t e s t ina l  functions has been inves t iga ted  by Razenkov [5] and his  
pupils  [2-4, 6], who studied changes in the  s ec re to ry  activity of the sa l ivary ,  gas t r i c ,  and in tes t ina l  glands,  
the panc reas ,  and l iver ,  and also changes in in tes t ina l  movements .  However, only i sola ted  s tudies  have so 
far  been made of the absorpt ive  function of the in tes t ine  dur ing  hypoxia [1, 7, 8, 10]. 

The object  of the p r e s e n t  inves t iga t ion  was to study the ra te  of absorpt ion  of glucose 1-6C 14 and the 
d i s t r ibu t ion  of C u among organs  and t i s sues  in a n o r m a l  a tmosphere  and af ter  exposure  to acute hypoxia. 

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

Exper imen t s  were c a r r i e d  out on male albino ra t s  weighing 180-220 g. The an imals  r ece ived  the i r  
las t  meal  18-20 h before the exper iment .  Hypoxia was produced in a 3 5 - l i t e r  p r e s s u r e  chamber  in which 
the a i r  t e m p e r a t u r e  was 21 • 0.5 ° and re la t ive  humidi ty  70-90%. The an ima l s  were " ra i sed"  at the rate  of 
2 m / s e c  to an alt i tude of 12,000 m, at which they r ema ined  for 15-20 min before being brought  back to 
"ground level" within 30-40 sec.  Immedia te ly  after  the descent ,  the ra t s  rece ived  2 ml of an isotonic  so lu-  
t ion (5.6%) of C~4-1abeled glucose,  with an act ivi ty of 25 ~Ci,  by gas t r i c  tube. After  a lmown t ime  in te rva l  
(0.5, 1, 3, 24, and 48 h) the an imals  were decapitated.  The l iver ,  lungs,  kidneys,  spleen,  b ra in ,  and musc les  
were removed and weighed and the i r  rad ioac t iv i ty  was de termined.  P ieces  of gas t ro in t e s t ina l  t r a c t  (sto- 
mach and smal l  intest ine)  were l igated at both ends and the i r  weight was de t e rmined  with and without con-  
tents .  The contents  and the walls  of d i f ferent  pa r t s  of the gas t ro in te s t ina l  t r ac t  were  then subjected to 
r ad iome t r i c  analysis .  Radioact ivi ty of the blood, u r ine ,  and feces also was de termined.  M e a s u r e m e n t s  
were made In thick spec imens  by means of an end-window T - 2 5 - B F L  counter  with a B-2 apparatus .  

To obtain comparable  values ,  the rat io between the d iscovered  act ivi ty pe r  g ram t i s sue  tes ted  and 
the activity injected per  g r a m  body weight was calculated in percent .  Exper imen t s  were  c a r r i e d  out on 
124 animals .  

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

The concen t ra t ions  of glucose 1-6C 14 in the gas t r i c  contents  of the r a t s  a f ter  exposure  to acute hy- 
poxia for  30 min (16.81 • 0.97%), 1 h (9.12 • 1.46%), and 3 h {7.56 =~ 0.29%) were h igher  (P< 0.001) than in 
the control  an ima l s  (11.90~1.29%, 3.28±0.50%, and 0.16±0.01% respect ive ly) .  The glucose concen t ra t ion  
in the smal l  in tes t ine  was lower (P < 0.001) only 30 min  after  its admin i s t r a t i on  (1.92 ~0.12% compared  
with the control  3.20 =~ 0.30%); at all other t imes  no s ignif icant  d i f ference was observed.  T r a n s i e n t  inh ib i -  
t-ion of the evacuat ion of glucose from the s tomach could be a t t r ibuted to vagopyloric  spasm [9]. 

Invest igat ions  of the incorpora t ion  of g lucose-C ~4 into the o rgans  and t i s sue s  showed that,  although 
evacuat ion of glucose f rom the stomach into the duodenum after  exposure  to acute hypoxia was s t i l l  con-  
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s iderab ly  re t a rded  (30 min), the radioact iv i ty  of the blood during the f i r s t  30 min (72.65 ~3.27%), and sub- 
sequently af ter  3 h (40.61 ~1.51%), 24 h (34.18 ~1.87%), and 48 h (23.44 ~0.91%) it was significantly higher  
(P < 0.001) than in the control  animals (58.31 ~2.02%; 33.47 ~ 0.99%, 18.5 ~1.18% and 14.29 ~0.55% r e s p e c -  
tively). This can be explained both by an inc rease  in the ra te  of absorption after  exposure to hypoxia and 
by a dec rea se  in the ut i l izat ion of C 14 f rom the blood by the organs.  In these exper iments  the radioact iv i ty  
of the in ternal  organs of animals  kept in hypoxia was higher  or,  at l eas t  it  was not lower,  than in the con- 
t ro l  ra t s .  These resu l t s  show that af ter  exposure  to acute hypoxia the ra te  of absorption of glucose from 
the gas t roIntes t ina l  t r a c t  is  increased .  

Activi ty of C t4 pe r  g ram l iver  in animals  exposed to acute hypoxia for 30 rain (8.94 ~0.21%) and 1 h 
(11.03 =~0.53%) was twice as high, and in those exposed for 3 h (8.97 ±0.23%) and 24 h (4.39 ~0.15%) it  was 
three  t imes  higher  than the radioact iv i ty  of the l iver  of the control animals  (4.00 ~0.21%, 4.67 • 0.22%, 
2.68 ~0.06%, and 1.25 ~0.07% respect ively) .  It was not until 48 h af ter  adminis t ra t ion that the C 14 content 
in the l ive r  in both groups of animals showed a decrease ,  to 1.56 ~0.06% after  hypoxia and to 1.27 ~0.08% 
in the control  animals .  Thedi f ferences  observed af ter  48 h were at a lower level  of significance (P < 0.02). 

The inc rease  in the content of glucose-C u in the b ra in  30 rain (0.67 ±0.03%), 1 h (0.95 ~0.02%), 3 h 
(0.78+0.02%), and 24 h (0.44:~0.06%)after acute hypoxia compared with the control  (0.52~-0.04%, 0.71±0.03%, 
0.54~0.02%, and 0.24±0.01% respect ively)  was evidently associa ted  with an increase  in the blood supply to 
the bra in  under those conditions. However, by 48 h this increase  was no longer s ta t i s t ica l ly  significant 
(P > 0.5). 

The specific radioact iv i ty  of the lungs, kidneys, spleen, and muscles  was indist inguishable from the 
control.  Comparison of the radioact iv i ty  of the walls of the stomach and smal l  intest ine in the control and 
exper imenta l  animals  showed significant differences only during the f i r s t  30 min after  adminstrat ion of 
glucose 1-6C i4. Subsequently the incorporat ion of C 14 into the walls  of the stomach and smal l  intest ine of 
the exper imenta l  ra t s  was significantly (P < 0.001) higher  than in the controls.  This difference was p a r t i -  
cular ly  marked after 3 h (1.47 ~0.07% in the exper imental  animals,  0.44 ~0.03% in the controls) probably 
because of delay in the onward movement of the injected glucose and the fact that absorption began in the 
stomach i tself .  Normal values were not r e s to red  even after  48 h, and the radioact ivi ty  of the walls of the 
stomach and smal l  intest ine in the exper imental  ra t s  (0.25 ±0.01% and 0.57 ± 0.02%) was significantly higher  
(P < 0.001) than in the controls  (0.14 • 0.01% and 0.18i0.01%). 

Under normal  conditions, excret ion of glucose-C 14 in the ur ine  and feces was observed 30 min after  
injection of the glucose (specific radioact iv i ty  of the ur ine after  30 min 24.53 ~4.47%, af ter  1 h 64.27 
6.52%; in the feces af ter  30 min 5.03 ~-0.41%, and af ter  1 h 9.38 -~ 1.37%). The el iminat ion of C t4 with the 
feces was inc reased  after  3 h (specific act ivi ty 309.82 ~21.09%) to a much g r e a t e r  degree than in the ur ine 
(specific activity 75.33 • 10.43%) ; subsequently although the el iminat ion of isotope diminished, most of it  
was excre ted  with the feces.  

Under the influence of hypoxia, the excret ion of isotope in the ur ine was reduced (normal value 64.27 
6.52%) 1 h af ter  injection of labeled glucose (29.31 ~5.39%, P < 0.001), and its excret ion in the feces was in-  
c reased  af ter  30 min (29.00 ~2.89%) and after  1 h (23.22 ~=2.82%) compared with the control  (5.03~0.41%and 
9.38 ± 1.37% respect ively) .  Maximum excret ion of C i4 with the feces in the exper imenta l  animals,  because 
of retention of glucose in the stomach, was delayed from 3 h until 24 h (387.11 • 17.65%), and its level  s t i l l  
remained high even af ter  48 h (250.31 ~6.85%, P < 0.001); the normal  value is  202.02 ~ 10.72%. 

The resu l t s  of these investigations thus show that the ra te  of absorption of glucose in the a l imentary  
t r ac t  is  inc reased  in animals exposed to acute hypoxia. 
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