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The re la t ive  weight of the lungs and the synthes is  of nucleic acids and prote in  in the lungs of 
r a t s  adapted to hypoxia were  studied. Adaptation was c a r r i e d  out for  6 h a day in a p r e s s u r e  
chamber  at  an "al t i tude" of 7000 m for 40 days.  An inc rease  in the re la t ive  weight of the lungs, 
in the re la t ive  (per 100 mg lung t issue) and total RNA content,  and in the intensi ty  of prote in  
synthes is  was found. The re la t ive  DNA content (per 100 rag) in the lung t i ssue  was unchanged. 

Key words:  hypoxia; lungs; synthesis  of nucleic acids and protein.  

During adaptation to high-altitude hypoxia marked activation of the synthesis of nucleic acids and pro- 
teins is observed in the hematopoietic system, the heart, brain, and other organs. This adaptation is the 
basis of the polycythemia, cardiac hypertrophy, and the increase in power of the mitoehondrial system in 
different tissues [6]. Activation of the synthesis of nucleic acids and proteins thus plays a decisive role 
in the development of the adaptation itself. In hypoxia arising after removal of one lung, intensification 
of respiration and hypertrophy of the residual lung are observed [2]. However, the dynamics of the nucleic 
acid content and protein synthesis in the lungs during adaptation to hypoxia has not yet been studied. 
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Fig. 1 Fig. 2 

Fig. 1. Dynamics of intensity of protein synthesis in lungs (1) and relative weight of lungs (2) 
as a percentage of control values during adaptation of rats to interrupted high-altitude hy- 
poxia. 

Fig. 2. Dynamics of total (i) and relative (per 100 mg tissue) (2) RNA content in lungs as a 
percentage of control values during adaptation of rats to interrupted high-altitude hypoxia. 
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This was the object  of the p re sen t  investigation.  

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

Exper iments  were  c a r r i e d  out on 106 female  Wis tar  albino r a t s  weighing 140-180 g. Adaptation to 
hypoxia was c a r r i e d  out in a p r e s s u r e  chamber  for 40 days ,  for 6 h each  day. On the f i r s t  day the a t m o -  
spher ic  p r e s s u r e  in the chamber  cor responded  to an alt i tude of 2000 m and the exposure  las ted  1 h. The 
~altituden was then inc reased  daily by 1000 m and the exposure  by 1 h. By the 6th day the "alt i tude" was 
7000 m and the exposure  6 h [1]. These levels  were  mainta ined the rea f t e r .  The animals  were  decapi ta ted 
18 h af ter  the las t  "ascen t . "  Tes t s  were  ca r r i ed  out before  and on the 10th, 20th, 30th, and 40th days of 
the exper iment .  RNA and DNA in the l u n g t i s s u e w e r e  de te rmined  by the method of Schmidt and Thannhauser  
[5] with subsequent  spec t ropho tomet ry  (by Spir in ' s  method [4]) on the SF-4A spec t ropho tomete r  at wave-  
lengths of 270 and 290 ~.  The r e s u l t s  were  e x p r e s s e d  in m i c r o g r a m s  phosphorus of the cor responding  
acids/100 mg wet weight of lung t i ssue .  The ra t e  of prote in  synthes is  in the lung t issue was de te rmined  
f rom the incorpora t ion  of methionine-S 35 into prote in  and e x p r e s s e d  as counts/min/g prote in .  The ra te  of 
incorpora t ion  of methionine in the exper imenta l  r a t s  was calculated as a percentage  of that in the cont ro ls .  
The lungs were weighed with an accu racy  of 10 rag. 

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

The dynamics  of changes in the re la t ive  weight of the lungs during adaptation to hypoxia is  i l lus t ra ted  
in Fig. 1. On the 10th day of adaptation the re la t ive  weight of the lungs was 13~ higher than in the control ,  
19~ on the 20th day, 21~ on the 30th day, and 37% higher on the 40th day. This  was evidently the r e su l t  
of act ivat ion of nucleic acid and prote in  synthes is  in the cel ls  of the lung t issue.  Pro te in  synthes is  in the 
lung t issue inc reased  during adaptation mainly propor t iona l ly  to the inc rease  in the re la t ive  (per 100 mg 
tissue) RNA content. 

The curves  in Fig. 2 i l lus t ra te  the dynamics  of the re la t ive  and total  RNA content in the lungs during 
adaptation to high-alt i tude hypoxia. Clear ly  on the 10th day of adaptation the re la t ive  RNA content was in-  
c r ea sed  by 17%, on the 20th day by 22~, and on the 30th and 40th days by 30~ compared  with initially.  

On account of the inc rease  in m a s s  of the lungs their  total RNA content was inc reased  more  subs tan-  
t ially.  

The re la t ive  (per 100 mg t issue) DNA content in the lungs did not change signif icantly during adapta-  
tion, but the total content was inc reased  by the same degree  as  the re la t ive  weight of the lungs. 

The change in the ra t io  between the RNA/DNA concentra t ions  is pa r t i cu la r ly  in teres t ing .  This  ra t io ,  
normal ly  0.5, rose  to 0.63 during the development  of adaptation to high-alt i tude hypoxia and p r e sume d  hy- 
per t rophy of the lungs. This was evidently caused by an inc rease  in RNA synthes is  on the exist ing DNA 
templa tes .  

On the whole, the act ivat ion of synthes is  of nucleic acids and prote in  and the inc rease  in the re la t ive  
weight of the lungs d i scovered  during adaptation to hypoxia mus t  evidently be r ega rded  as a r e sponse  of 
the genetic  appara tus  of the lung t issue cel ls  to the hypervent i la t ion and the  inc reased  lung function deve l -  
oping during adaptation. 

The signif icance of the hyper t rophy of the lungs developing on the bas i s  of act ivat ion of nucleic acid 
and prote in  synthes is  during adaptation to hypoxia is evidently that it leads to an i nc r ea se  in the a lveolar  
sur face  through which oxygen diffusion takes place.  
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