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After  six days of s t r i c t  confinement  of e lde r ly  and old people to bed the oxygen supply of the 
subcutaneous ce l lu la r  t i s sue  is depleted and the intensi ty of its t i ssue  r e sp i r a t i on  is sl ightly 
lowered.  The oxygen uptake of the blood and ur ine ,  the coeff icient  of incomplete  oxidation, and 
the oxygen deficit  of the body are  inc reased .  

Hypokinesia  is an impor tan t  fac tor  in p r e m a t u r e  aging [5, 7, 9, 10]. In connection with the ro le  of 
oxygen deficiency in the development  of senile  changes [4, 6, 8] the study of the effect  of hypodynamia on 
the p a r a m e t e r s  of oxygen me tabo l i sm  and oxidoreduct ion p r o c e s s e s  in e lder ly  and old people is of p a r t i c -  
u la r  interest. 

The object  of this invest igat ion was to study the ef fec t  of hypokinesia  on the absorpt ion of oxygen, i ts  
pa r t i a l  p r e s s u r e  in the t i s sues ,  and the content of incomple te ly  oxidized products  in e lde r ly  and old people.  

EXPERIMENTAL METHOD 

The partial oxygen pressure (PO2) was determined in the subcutaneous cellular tissue of the left fore- 
arm by a polarographic method. The active cathode was a bare platinum wire electrode 0.4 mm in diame- 
ter and the reference anode a Ag-AgCl electrode applied to the distal third of the right leg. A steady 
voltage of 0.7 V was applied to the electrodes for the measurements. Graphic records were obtained by 
means of a type EPP-09M3 automatic electronic potentiometer through an F166/I photocompensation am- 
plifier. The results were expressed inmm Hg and the electrode was calibrated after each investigation in 
physiological solutions with known pO 2. 

Inhalation of oxygen for I0 rain and compression of the limb vessels for I0 rain were used as function 
tests to assess the oxygen supply to the subcutaneous cellular tissue and the intensity of its oxygen con- 
sumption. The dosage of oxygen was measured and the oxygen load recorded by the SG-Im spirographo The 
spirographic investigation also enabled the oxygen absorption and its deficit in the body to be determined 
[3]. 

The content of incompletely oxidized products in the blood was determined by Roman's method with a 
correction for sugar by the Hagedorn-Jenscn method and for chlorides by Levinson's method. The oxygen 
uptake of the urine was determined by Brin's micromethod with correction for chlorides by Mohr's method, 
and the nonprotein nitrogen of the urine was determined by a semimiero-Kjeldahl method~ 

Altogether 21 clinically healthy males aged 60-74 years (elderly) and 75-89 years (old) were inves- 
tigated before and after strict confinement to bed for six days. 

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

After  s t r i c t  conf inement  to bed of the e lder ly  and old people the inc rease  in pO 2 in the subcutaneous 
ce l lu lar  t i ssue  during inhalation of oxygen fel l  f rom 38.2 �9 4.69 to 24.4 �9 3.21 m m  Hg (P < 0.02), re f lec t ing  
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TABLE 1. Effect  of Hypokinesia  on Indices of Oxidoreduction in 
E l de r l y  and Old P e r s o n s  (M * m) 

] Before hy- After hy- 
Index I pokinesia pokinesia 

| 

Oxygen uptake of 24-h urine (in g) . . . . .  9,08~-0,91 [ 11,5m0,52 
C oeffieientof ineompleteoxidation . . . . .  1,14--0,034 I 1,36-----0,059 
oxygen uptal(eof blood (in mg %) 233-----9,08 970+9,71 

<0,05 
<0,00t 

0,01 

i m p a i r m e n t  of the oxygen supply to the subcutaneous ce l lu la r  t i ssue .  The re  was a tendency toward an in- 
c r e a s e  in the la tent  per iod  of dec rease  of pO 2 in the subcutaneous ce l lu lar  t i s sue  on the change f rom oxygen 
inhalation to inhalat ion of a i r  (41.6 * 4.24 sec c o m p a r e d  with 34.4* 4 .12sec  before  hypokinesia;  0.2 < P < 
0.3), and also in the v e s s e l  compres s ion  tes t  (11.9 * 1.55 sec  compa red  with 8.6 �9 0.2 sec;  0.05 < P < 0.1). 

These  p a r a m e t e r s  r e f l e c t  the intensi ty  of t i s sue  r e s p i r a t i o n  and they r i s e  as the intensi ty fa l ls  [2]. 
Tha t  the obse rved  tendency for  the oxygen consumption of the subcutaneous ce l lu la r  t i ssue  to fal l  a f te r  
hypokinesia  is a r e a l  one is conf i rmed  by the fact  that,  despite  the m a r k e d  reduct ion in the inc rease  in pO 2 
during oxygen inhalat ion under  these conditions, the duration of s tabi l izat ion of pO 2 on the change f rom 
oxygen inhalation to  a i r  inhalat ion was vi r tual ly  unchanged (483.6 ~-31.2 and 473.2~ 27.39 sec respec t ive ly ) .  
In addition, despi te  the i m p a i r m e n t  of the oxygen supply to the subcutaneous ce l lu la r  t i ssue,  the value of 
pO 2 in this t i s sue  for  the e lde r ly  and old pe r sons  a f te r  hypokinesia  r ema ined  v i r tua l ly  at the init ial  level  
(48.6 �9 2.62 m m  Hg). 

After  the cou r s e  of hypokinesia  the oxygen absorp t ion  of the e lder ly  and old pe r sons  was unchanged 
(214.2 * 20.12 m l / m i n  c o m p a r e d  with the initial 228.9 :~ 8.54 ml /min ) .  The  oxygen uptake of the blood and 
24-hour  urine and the coeff ic ient  of incomplete  oxidation were  inc reased  in the e lde r ly  and old pe r sons  af-  
t e r  confinement  to bed for  six days (Table 1). The significant i nc rease  in the concentra t ion of incomple te ly  
oxidized p roduc t s  in the blood and urine r e f l ec t s  i m p a i r m e n t  of oxi 'doreduction under  the conditions of hy-  
pokinesia  leading to l e s s  complete  oxidation of metabol i t es .  The inc rease  in the coeff icient  of incomplete  
oxidation is evidence of l e s s  complete  oxidative reac t ions .  

E x c e s s i v e  absorp t ion  of oxygen f rom hyperoxic  mix tu re s  compa red  with the absorpt ion of oxygen 
during inhalat ion of a i r  (the oxygen deficit) is known to be due to the accumulat ion of metabol i t es  whose 
oxidation r e q u i r e s  the consumption of an additional quantity of oxygen in the body [1, 11]. For  that  r e a s o n  
the i nc rea se  in the oxygen defici t  observed  in the e lde r ly  and old subjects  a f te r  hypokinesia  for  six days 
(24.8 �9 3.76% c o m p a r e d  with 12.2 �9 1.33%; P < 0.003) can be explained by the inc reased  level  of incomplete ly  
oxidized p roduc t s  de tec ted  under  those  conditions. 

LITERATURE CITED 

I. A.G. Dembo, Inadequacy of the External Respiratory Function [in Russian], Leningrad (1957). 
2. O.V. Korkushko and L. A. Ivanov, Klin. Med., No. 12, 54 (1969). 
3. O.V. Korkushko and L. A. Ivanov, Fiziol. Zh. SSSR, No. 12, 1813 (1970). 
4. M.S. Mil'man, in: Old Age [in Russian], Kiev (1939), p. 41. 
5. M.R. Mogendovich, in: Motor Activity and Aging [in Russian], Kiev (1969), p. 227. 
6. N.N. Sirotinin, Klin. Med., No. 8, 72 (1960). 
7. V.V. Frol'kis and I. V. Muravov, in: Physical Culture - The Source of Long Life [in Russian], 

Moscow (1965), p. 24. 
8. D . S .  Chebota rev ,  O. V. Korkushko and L. A. Ivanov, in: Aging and the Phys io logica l  Sys tems  of the 

Body [in Russ ian] ,  Kiev (1969), p. 221. 
9. H. Kraus  and W. Raab,  Hypokinetic Disease ,  Springfield (1961). 

10. H. Le Compte ,  Z. Al te rnforsch . ,  18, 79 (1965). 
11. P. Uhlenbruck,  Z. Ges. Exp. Med.,  74, 1 (1930). 

774 


