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B O L E  O F  C O B T I C O S T E R O I D S  IN T H E  R E G U L A T I O N  

O F  N U C L E I C  A C I D  M E T A B O L I S M  IN T H E  S P L E E N  

AFTER SEVERE MECHANICAL TRAUMA 

V. I .  N i g u l y a n u  UDC 617-001-036o17-092.9-085.357.453-07 : 
616o411-008.939.633.2-074 

The BNA and DNA concent ra t ion  in the spleen of ad rena lec tomized  ra t s  and of r a t s  r e -  
ceiving ACTH was studied before  t r a u m a  and 10 rain and 5 and 10 h a f t e r  the beginning 
of c rush ing  of the soft  t i s sues  of  the hind l imbs .  The r e su l t s  suggest  that c o r t i c o s t e r -  
old ho rmones  influence the changes  in nucleic acid m e t a b o l i s m  in the spleen following 
mechan ica l  t r a u m a .  
KEY WORDS: shock; me tabo l i sm;  co r t i cos t e ro ids ;  nucleic acids~ 

Many pathological  p r o c e s s e s  a r e  known to cause  changes in nucleic acid m e t a b o l i s m  and s t ruc tu re  [1]. 
However ,  l i t t le  informat ion is ava i lab le  on the changes in the splenic nucleic acids during s e v e r e  mechanica l  
t rauma~ A signif icant  i nc r ea s e  in the nucleic acid content spleen,  ma in ly  on account  of DNA, has been d emo n -  
s t r a t ed  under the influence of mechan ica l  t r auma .  The view has been e x p r e s s e d  that the i nc rea se  in the nucleic 
acid concentra t ion  in the spleen is evidence of ac t ivat ion of the genetic appara tus  of the cel ls  caused by pi tu i tary  
and ad renocor t i ca l  ho rmones .  Meanwhile many  aspec t s  of this p rob lem r ema in  inadequately explained. In p a r -  
t i cu la r ,  the re  is no informat ion  on the ro le  of p i tu i ta ry  and adrenocor t i ca l  hormones  in the m e c h a n i s m  of the 
d i s turbance  of nucleic acid m e t a b o l i s m  in the spleen during shock. 

The object  of  this invest igat ion was to study this p rob lem.  

EXPERIMENTAL M E T H O D  

Exper iments  were  c a r r i e d  out on 240 m a l e  albino ra t s  weighing 180-220 g. Mechanical  t r auma  was in-  
flicted on the an imals  by crushing  the soft  t i s sues  of the hind l imbs .  I~NA and DNA were  de te rmined  by a quan-  
t i ta t ive spec t ropho tomet r i c  method [4] and e x p r e s s e d  in mg  % phosphorus .  The an imals  were  divided into th ree  
main  g roups :  1) cont ro l ,  2) ad rena lec tomized  r a t s ,  and 3) r a t s  rece iv ing  ACTH before  t r auma  and also 10 rain 
and 5 and 10 h a f t e r  the beginning of t r a u m a  (different s e r i e s  of exper iments ) .  Ten ra t s  we re  used in each s e r -  
ies of exper iments .  

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

Mechanical  t r aum a  led to m a r k e d  changes in the DNA content in the spleen.  At all  per iods  of the inves t i -  
gation it was s ignif icant ly  below the initial  level .  The t~NA concentra t ion rose  sharp ly  but only 10 h a f t e r  the 
beginning of t r auma  (P < 0.01; Table 1)~ 

When these facts  a r e  a s s e s s e d  it can tenta t ively  be suggested that during adapt ive r e sponses  of the in-  
jured animal  in t race l lu la r  m e c h a n i s m s  of nucleic acid and prote in  synthes is  in the spleen a r e  act ivated.  How- 
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TABLE 1. Changes in I~NA and DNA Con- 
tent in Spleen at Various Times af ter  
Crushing Soft Tissues  in Bats af ter  
Adrenalectomy and in Bats Given ACTI-t 
Previously  (M 4- m) 

Experimental conditions 

Before trauma 
After trauma 
10 rain 
5h 

I0 h 

Before trauma 
After trauma 
10 rain 
5h 

10 h 

Before trauma 
After trauma 
i0 rain 
5h 

10 h 

RNA 

mg % 

41,70m2,18 

46,45-----2,07 
47,25• 
58,04-----3,82* 

71,66-----4,00 

57,98-----2,24* 
92,18--6,18" 
62,35-+-4,87 

50,90--+2,50 

190,88--+10,05" 
168,729,60" 
80,91~3,02" 

DNA 

57,04~2,84 

29,42~4,46" 
78,89-----3,25* 
95,46~6,47" 

73,91=3,63 

97,61+-_5,07 * 
31,52+2,05 * 
73,18~6,74 

53,57 ~- 4,07 

21,03--1,76" 
27,47~1,94" 
89,19~3,75" 

* P < 0.05. 

eve r ,  with respec t  to the pathological conditions studied in the present  exper iments ,  when hyperfunction of the 
p i tu i ta ry-adrenal  sys tem plays an important  role in the adaptive react ions of the body and the spleen t issue 
undergoes lys is  and part ia l  a t rophy,  this hypothesis  seems unlikely. Possibly nucleic acids from the des t royed  
nuclei remain  unchanged for a long t ime and can be detected by chemical  methods of investigation. 

On the 7th day after  adrenalec tomy the BNA and DNA content in the an imal s '  spleen was sharply  increased.  
Since enlargement  of the spleen and hyperplasia  of its follicles a re  found af ter  adrenalec tomy [3], this suggests  
that the accumulat ion of BNA and DNA was the resul t  of induction of  protein synthesis  in the lymphoid t issue of 
the spleen. A significant increase  in the BNA concentrat ion in the spleen (P < 0.05) and an increase  in the DNA 
concentrat ion (P < 0.01) in the spleen were  observed 10 rain af ter  the beginning of crushing of the soft t i ssues  
of  the thigh in the adrenalec tomized  animals .  By the end of the 5th hour,  the BNA content was increased  (P < 
0.05) and the DNA content reduced (P < 0.01). The concentrat ion of the nucleic acids in the spleen 10 h af ter  
the beginning of t rauma did not differ  significantly from initially. 

Injection of ACTH into the ra ts  caused an increase  in the I~NA concentrat ion in the spleen (P < 0.05). 
P re l iminary  activation of the p i tu i ta ry-adrenal  sys tem also had a profound effect on the dynamics of the nucleic 
acid concentrat ion in the spleen af ter  trauma~ The I~NA concentrat ion rose  significantly at all t imes of the in-  
vestigation whereas the DNA concentrat ion dec reased  both 10 rain and 5 h af ter  t rauma (P < 0.01). The DNA 
concentrat ion af ter  10 h was significantly above its initial level (P < 0.01). 

The resul ts  suggest  that changes in nucleic acid metabol ism in the spleen observed af ter  t rauma a r e  a t -  
tr ibutable to a definite degree  to the effects of cor t icos te ro id  hormones .  However,  it should be noted that a 
p re l iminary  dec rease  and increase  in the cor t icos te ro id  level in the body before t rauma does not lead to any 
distinct changes,  opposite in cha rac t e r ,  in the nucleic acid level in the spleen of  the experimental  ra ts  c o m -  
pared with the controls .  The action of t rauma on nucleic acid metabol ism in the spleen is evidently not ent irely 
due to a hormonal  mechan i sm,  but also depends on other  influences. 
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