
Depression of the febrile response in diabetes is thus associated not with a change in the number of leu- 
kocytes in the focus of inflammation, but with changes in their qualitative features. The liberation of leukocy- 
tic pyrogen is determined by the state of metabolism in the leukocytes and requires energy [12]. It can tenta-  
tively be suggested that in connection with the marked disturbances of the energy metabolism of the leukocytes 
in diabetes [5, 6, 11] and a change in their  reactivity under the unfavorable conditions for their  vital activity 
in the inflammatory focus, their ability to secrete  pyrogenic products is weakened. 
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C H A N G E S  IN SOME I N D I C E S  O F  L I P I D  M E T A B O L I S M  

A F T E R  L E T H A L  E X S A N G U I N A T I O N  AND R E S U S C I T A T I O N  

S. A. K h a c h a t r y a n  a n d  K. A. K h a c h a t r y a n  UDC 612.397.013.1 +616- 
008.939.15-036.882 

The lipolytic activity of adipose tissue (LAAT), the concentration of nonesterified fatty acids 
(NEFA) in the blood and adipose t issue,  and the concentrations of ketone bodies-and fl- l ipo- 
proteins in the blood of dogs were determined after  lethal exsanguination and in the post-  
resuscitation period. During agony activation of lipolysis was found in the adipose tissue, 
the levels of NEFA and fl-lipoproteins were lowered, and the concentration of ketone bodies 
in the blood was increased. At the end of the third minute of clinical death inhibition of 
lipolysis developed and the NEFA concentration in the adipose tissue increased. The blood 
levels of NEFA and fl-lipoproteins fell 1 h after  resuscitation, whereas the level of ketone 
bodies rose; these changes were accompanied by some decrease  in LAAT. In the late post-  
resuscitation period (1st, 3rd, and 7th days) LAAT and the blood levels of NEFA, ketone 
bodies, and fl-lipoproteins all increased. The NEFA concentration in the adipose tissue was 
low in the postresuscitation period. 
KEY WORDS." lipid metabolism; terminal relationships; postresuscitation period�9 

Many studies of metabolic changes during terminal states and in the recovery  period after  resuscitation 
have been published. Part icular  attention has been paid to the study of carbohydrate-phosphorus  [1, 6-8], p ro-  
tein [1, 2, 9, 10] and electrolyte and mineral  [2] metabolism. Yet lipid metabolism in these states has hardly 
been studied at all. Considering the important role of lipids in energy metabolism [3, 11], it was decided to 
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study some aspects  of  lipid metabol ism in terminal  s tates and in 
the r e c o v e r y  period af ter  resusci ta t ion.  

EXPEBIMENTAL METHOD 

Two groups of experiments  were ca r r i ed  out on mongrel  
male  dogs weighing 14-17 kg. In group 1 the dynamics  of changes 
in lipolytic activi ty of the adipose t issue (LAAT), the concentrat ion 
of nonester if ied fatty acids $~EFA} in the blood and adipose t issue,  
and the blood levels of f l - l ipoprotein and ketone bodies was studied 
in te rminal  s tates;  in group 2 the same indices were  studied in 
the pos t resusc i ta t ion  period. Clinical death for a period of 3 rain 
was produced by acute exsanguination from the femoral  a r t e r y  af ter  
injection of heparin.  Resuscitat ion was ca r r i ed  out by Negovskii ' s  
combined method. Considering the effect of these substances on 
lipid metabo l i sm,  nei ther  adrenalin nor  glucose was added to the 
injected blood. The dogs were anesthet ized with pentobarbital  (25- 
30 m g / k g  body weight, intraperi toneally).  The NEFA concen t ra -  
tion was determined by the method of  Barre to  and Mano in Dun- 
combe ' s  modificat ion,  LAAT by the method of  Cordon and Cherkes,  
the f l - l ipoprotein level by the method of Burstein and Samaille in 
Ledvina 's  modificat ion,  and the ketone body concentrat ion by 
Peden 's  method in the modification of Baev and Bulakh. 

EXPEBIMENTAL RESULTS AND DISCUSSION 

During agony LAAT was increased by 40.1%, but at the end 
of the third minute of clinical death it was lowered by 40.9% (Table 
i)o An increase in LAAT over the previous period was observed 
1 h after the appearance of spontaneous breathing, but compared 
with the pentobarbital-heparin background, the LAAT level was 
low. In the late postresuscitation period activation of lipolysis was 
observed. For instance, on the first day of the postresuscitation 
period LAAT was 3.8 times higher than initially, and it still re- 
mained high on the third and seventh days. 

Investigation of the NEFA concentration in adipose tissue du- 
ring agony revealed no special changes; toward the end of the third 
minute of clinical death their concentration was increased by 11.9%. 
In the postresuscitation period, on the other hand, the NEFA con- 
centration in the adipose tissue fell. For instance, 1 h after resus- 
citation the NEFA concentration was reduced by 39%. It remained 
low also during the later stages of the postresuscitation period. 

During agony the NEFA and fl -lipoprotein concentration in 
the blood fell (by 39.6 and 31.1%, respectively) compared with their 
initial background (Table 2). The level of these indices was still 
low 1 h after reappearance of spontaneous breathing. During the 
first day after resuseitationthe NEFA levelwas increased by 3.8 
times and the fi-lipoprotein level by 2.2 times. These indices re- 
mained high on the third and seventh days. As regards ketone bo- 
dies, during agony they were increased by 23.4%, and 1 h after the 
reappearance of spontaneous breathing their level was 150% higher 
than initially. This index still remained high in the late postresus- 
citation period. 

Extraordinary stimuli not only mobilized carbohydrates [13], 
but also mobilized the lipid reserves of the body by intensifying 
the supply of NEFA from the fat depots into the bloodstream [4, 
12]. These stimuli act through excitation of the sympatho-adrenal 
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TABLE 2. Dynamics  of  Changes in NEFA ( # e q / m l ) ,  Ketone Bodies (mg %), a n d / 3 -  
Lipoprote ius  (mg %)in Blood a f t e r  Lethal Exsauguinat ion and Resusci ta t ion  

Indices 

NEFA 

M-+-m 
t$ 

P 
Ketone bodies 
A,I-~ m 

l l  

P 
~ -Lipoproteim 
/14 "§ m 

t l  
P 

Initial 
background 

0,25• 
I0 

1,13--+0,051 
12 

i 2t6,9--+-21,2 
I 5 
I 

Pentobar- 
bital- 
heparin 
background 

0,442---+0,056 
7 

<0,01 t 

1,75~0,071 
10 

<0,001 r 

302,9---+21,8 
5 

<0,05 ~ 

Agolly 

0,267-----0,033 
5 

.<0,05* 

2,16+--0,074 
10 

<0,001" 

208,8+24,5 
5 

<0,05* 

Postrest~citation period 

lh 

0,265----- 0,045 
7 

<0,05* 

4,37+---0,238 
6 

<0,001" 

236,7+---16,9 
5 

<0,05* 

- '24h  

0,825~0,118 
8 

<0,001T 

1,74~0,125 
7 

<0,001T 

490,3--- + 40,0 
6 

<0,0011" 

.2h 

0,548~0,083 
9 1. 

<0,01 

2,04----- 0,217 
10 

<0,00t 1" 

519,1-----71,6 
5 

<0,01 t" 

lh 

0,558----- 0,108 
9 

<o,o21 

1,75-- 0,')44 
5 

<0,05T 

526,1 ~ 32,8 
5 

<0,001 "~ 

and p i t u i t a ry , ad rena l  s y s t e m s  [5, 15]. It can accordingly  be postula ted that  m a s s i v e  blood loss  leads  to a c t i v a -  
tion of l ipolys is  in the per iod of agony as  a r e su l t  of  an i nc r ea se  in tone of the sympa tho -ad rena l  s y s t e m  and 
the l ibera t ion  of ca techo lamines  into the blood s t r e a m .  Glucocort icoids  play a p e r m i s s i v e  ro le  under  these  
c i r c u m s t a n c e s  in re la t ion  to the l ip id-mobi l iz ing  act ion of ca techo lamines  [5]. The concent ra t ion  of NEFA in 
the blood is known to depend on the intensi ty of the i r  supply f rom the fat  depots  and on the deg ree  of uptake of 
these  acids by the ce l l s  of the va r ious  organs .  It thus s e e m s  l ikely  that the d i s c r epancy  between the inc reased  
LAAT and the reduced blood level  of  NEFA in the per iod of agony is evidence of intensive uptake of NEFA by 
the t i s sues  of the body, p robab ly  in o r d e r  to main ta in  the e s sen t i a l  concentra t ion of g lucose  to supply the n e r -  
vous s y s t e m  with energy  under the conditions of s t r e s s .  During cl inical  death,  when the c i rcu la t ion  s tops ,  the 
fat ce l l s  a r e  no longer  bathed with blood; NEFA accumula te  in them and, probably  by the feedback pr inc ip le ,  
give r i s e  to the obs e rved  inhibition of l ipolys is  in the adipose t i ssue .  

On the bas i s  of  data on the secondary  act ivat ion of the sympa tho -ad rena l  s y s t e m  in the la te  r e c o v e r y  
per iod a f t e r  r e susc i t a t i on  [10], the act ivat ion of l ipolys is  on the f i r s t  and subsequent  days  a f t e r  r e susc i t a t ion  
can be par t ly  explained. Stimulation of l ipolys is  in the ad ipose  t i s sue  can a lso  be connected with the endocr ine  
function of the p a n c r e a s ,  for  insulin is the m o s t  powerful  and long-ac t ing  metabol ic  r egu la to ry  fac tor  in the 
body. There  is evidence that insulin insuff iciency develops  in the pos t r e susc i t a t ion  per iod [8], and this a lso  
p robab ly  leads to s t imulat ion of l ipolys is  in the adipose  t i s sue .  The high blood level  o f  NEFA in this per iod is 
evidence of the i r  intensive mobi l iza t ion f rom the fat depots ,  and this can be r ega rded  as  a compensa to ry  r e a c -  
tion enabling fatty acids  to be used as a sou rce  of energy .  However ,  under the conditions of insulin def ic iency,  
as  a r e su l t  of inhibition of the K r e b s '  cyc le ,  incomplete  combust ion of fatty acids  takes  p lace ,  t he reby  giving 
r i s e  to the hyperke tonemia  obse rved  in the pos t r e susc i t a t ion  per iod.  F u r t h e r m o r e ,  e levat ion of the level  of  
ketone bodies can a lso  be explained by delay of r e syn thes i s  of fatty acids  as  a r e su l t  of dep re s s ion  of the pen-  
tose  cyc le .  The re  is evidence that  during insulin def ic iency l ipoprote in  l ipase  is inhibited [14] and the r e d i s -  
t r ibut ion in the a s soc ia t ions  of  l ipids with prote in  f rac t ions  is a l so  obse rved  [3]. The poss ib i l i ty  cannot t h e r e -  
fore  be ruled out that  the h y p e r - f l - l i p o p r o t e i n e m i a  obse rved  in the late  pos t r e susc i t a t ion  per iod can be a t t r i -  
buted both to the inhibition of i n t r avas cu l a r  l ipolys is  and to inc reased  s tabi l i ty  of a s soc i a t ions  of t r i g ly ce r i d e s  
with p ro te ins .  

LITERATURE CITED 

1. M~ S. Gaevskaya, The Biochemistry of the Brain during Dying and Resuscitation [in Russian], Moscow 

(1963). 
2. M~ G. Kolpakov, The Adrenals  and l~esuscitation [in Russian] ,  Moscow (1964). 
3 .  S .M.  Lei tes  and N~ N. i a p t e v a ,  Outlines of the Pathophystology of Metabol ism and the Endocrine System 

[in Russian] ,  Moscow (1967). 
4 .  S . M .  Lei tes  and Chou-Su, Vopr.  Med. Khim.,  No. 3 ,289  (1962). 
5. S .M.  Lei tes  and Chou-Su, Probl .  Endokrinolo, No. 5, 30 (1963). 
6 .  V . A .  Negovski i ,  The Pathophysiology and T r e a t m e n t  of  Agony and Clinical Death [in Russian] ,  Moscow 

(1954). 
7. V . A .  Negovski i ,  Cur ren t  P r o b l e m s  in Resusc i ta t ion  [in Russian] ,  Moscow (1971). 
8. S. A~ Khachat ryan,  "Resusc i ta t ion  under  conditions of f ever  and some  changes in m e t a b o l i s m  and the en-  

docr ine  s y s t e m , "  Author ' s  Abs t r ac t  of  Doctoral  Disse r ta t ion ,  Erevan  (1968). 
9 .  S .A .  Khachatryan and N. G. Episkoposyan,  Patol.  Fiz iol . ,  No. 6, 31 (1972). 

1 564 



10. So A. Khachatryan and G. A. Navasa rdyan ,  in: Proceed ings  of the 4th All-Union Conference on the Phys i -  
ology of the Autonomic Nervous  System [in Russian] ,  Erevan  (1976), po 317. 

11. B . J .  Bing and K. Kato, Circula t ion ,  24 ,483  (1961). 
12. M . D .  Bogdanoff et a l . ,  P roc .  Soc. Exp. Biol. (New York),  100, 503 (1959). 
13o W . B .  Cannon, Bodily Changes in Pain,  Hunger ,  F e a r ,  and Rage,  New York (1934). 
14. B . S .  Sklarin et a l . ,  G e r i a t r i c s ,  16 ,374  (1961). 
15. E. Shafr i r  et a l . ,  J. Lipid l~es., 1, 109 (1959). 

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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