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The i soenzyme composi t ion of l ac t a t edehydrogenase  (LDH) f r o m  the carot id  body of r a t s  
with hypoxic hypoxia and with hypoxia combined with hypercapnia  was invest igated by e l e c -  
t rophores i s  in po lyac ry lamide  gelo In r e sponse  to a d e c r e a s e  in the Oz concentrat ion in 
the inspired a i r  there  was  an inc rease  in the LDH fract ions  of "muscu la r  type~ A change 
in the ra t io  between O 2 and CO 2 in the a tmosphe re  affected the c h a r a c t e r  of the change in 
the LDH isoenzyme s pec t rum  in the carot id  body,  in a g r e e m e n t  with the metabol ic  theory of 
chemorecep t ion .  
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The chem orecep t o r s  of  the carot id body a re  known to par t ic ipa te  in the regulat ion of resp i ra t ion .  
Changes in pO 2 and pCO 2 in the a r t e r i a l  blood a re  independent s t imul i  of the chemorecep to r s  [7, 10]. The 
study of the m e t a b o l i s m  of the carot id body is in te res t ing  in the light of  an understanding of the mechan i sms  
of chemorecep t ion  [6, 11]. I t  has been shown, in p a r t i c u l a r ,  that  for the carot id body to p e r f o r m  its chemo-  
r e c e p t o r  function, no rma l  ca rbohydra te  m e t a b o l i s m  in its t issue is n e c e s s a r y  [1, 2]. A key enzyme in 
ca rbohydra te  me tabo l i sm  is lactate  dehydrogenase  {LDH). Changes in the i soenzyme composi t ion of LDH 
indicate the pathway along with carbohydra te  convers ion  p roceeds .  Activation of glycolysis  in hypoxia 
leads to changes in the LDH isoenzyme s p e c t r u m  by increas ing  the content of i soenzymes  capable of func- 
tioning under  anaerobic  conditions in the p re sence  of high concentrat ions of pyruvic  acid (the "muscu la r  
type" of i soenzyme spec t rum) .  This is connected with the intensive synthesis  of  the M-subuni t  during 
prolonged exposure  to hypoxia [4]. During b r i e f  hypoxia,  conformat ional  changes in the pro te in  molecule 
i t se l f  evidently play the dec is ive  role  in the change in LDH act ivi ty .  The poss ibi l i ty  cannot be ruled out 
that  lac ta te  and pyruva te  par t ic ipa te  in the a l los te r i c  control  of LDH act ivi ty  [9]~ 

The i soenzyme composi t ion of  LDH of  the carot id  body was invest igated in ra ts  with hypoxic hypoxia 
and a combinat ion of hypercapnia  with hypoxia.  

EXPERIMENTAL METHOD 

Exper imen t s  were  ca r r i ed  out on noninbred male  ra t s  weighing 180-240 g. The r a t  was placed in an 
exs i cca to r  with a capac i ty  of 4.5 l i ters  for  3-4 h (until death)~ In the exper iments  with hypoxic hypoxia the 
expired cO 2 was absorbed by 30% KOH solution.  At the moment  of death of the animal  the 02 concentrat ion 
in the exs i eea to r  was 4r =~ 0.44% and the CO 2 concentra t ion  0.47 • 0.09%. In the exper imen t s  with c o m -  
bined hypoxia and hypercapnia  CO 2 accumulated in the exs icca tor~  The final concentrat ion of 0~ was 2.15% 
and of CO 2 16.7 �9 0o36%.* Animals  kept under  the o rd ina ry  conditions of the animal  house served  as the 
contro l .  

*The author is grateful  to V. L. Popkov for de te rmin ing  the composi t ion of the a tmosphere  and to A. I. 
Elf imov for  a s s i s t ance  with the method of isolat ing the r a t  carot id body. 
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TABLE 1. Relative Content of I s . enzyme  
Fract ions of LDH in the Rat Carotid Body 

Content of LDH fractions (in %) 
Iso- 
enzymes normal hypoxie hypoxia + 

:hypoxia hypereapnia 

LDH l 
LDH 2 
LDH s 
LDH4 
LDH5 

2,7 
19,3 
35,9 
29,3 
12,8 

5,1 
13,3" 
28,4* 
34,4 
18,8 

3,3 
I0,6" 
31,0" 
38,5** 
16,6 

*Decrease in LDH fract ion (P < 0.05). 
Increase  in LDH fract ion (P < 0.05). 

01 

: l I 

: } r, 

' {l'i' 

! 2 3 4 5 
~c 

Fig. 1. I s . enzyme  spec t rum of carotid 
body under normal  conditions and in 
acute hypoxta. Continuous line - normal;  
dashes - hypoxic hypoxia; dots - hypoxia 
plus hypercapnia.  Numbers represen t  
ser ia l  numbers of LDH fract ions .  

Prote ins  of the carotid body were fractionated in a 
T r i s - E D T A - b o r a t e  sys tem in 7.5% polyacrylamide gel [12]. 
Elect rophores is  was carr ied out in flat capil lary tubes mea-  
suring 0.5 • 2.0 • 55.0 mm with a cu r ren t  of 0.2 mA, 180 V, 
applied to the capi l lary tube for  45 m[n. LDH activity was 
determined histochemically with n i t ro-BT [8]. The IFO-451 
recording microphotometer  was used for quantitative evalua-  
tion of the resul ts .  The significance of differences found 
was assessed  with the aid of the nonparametr ic  c r i te r ion  X, 
with a level of significance of 0.05 for  a two-sided test  [3]. 

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

The results  are  given in Table 1. They show that dur -  
ing exposure to hypoxia changes take place in the LDH i s . -  
enzyme composition, in the direct ion of an increase  in the 
content of i s . enzymes  of "muscular  type." The composition 
of the a tmosphere  (the ratio between the 02 and CO 2 concen-  
trations) was reflected in the charac te r  of the i s . enzyme  
shift (Fig. 1). In hypoxic hypoxia the LDH 2 and LDH s f r ac -  
tions were reduced.  In combined hypoxia with hypercapnia,  
fractions LDH 2 and LDH s were reduced but LDH 4 was in- 
c reased .  These results  suggest  that the metabolic response 
of the carotid body to changes in pO 2 and pCO 2 is specific.  

The inequality of the changes in the i s , enzyme  spec-  
t rum of the carotid body in animals exposed to a tmospheres  
of different composition is fur ther  evidence in support  of the 
differential function of the Carotid body chemoreceptors  in 
the regulation of  the pulmonary ventilation. 

These results  may also indicate that differences in the 
response of the resp i ra to ry  sys tem to different stimuli (O 2 
deficiency and CO 2 excess) ar ise  actually at the stage of ex-  
citation of the chemoreceptors  and are not determined en-  
t i rely by the central  formations of the nervous sys tem.  

The results  are in agreement  with those of invest iga-  
tion of the LDH i s . enzyme spec t rum of rats "elevated" in a 

p r e s s u r e  chamber  [5] and they underline the role of metabolic changes in the mechanism of excitation of 
the chemorecep tors .  
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