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Activi ty  of acid phosphatase  (AP), lac ta te  dehydrogenase (LDH), and a spa r t a t e  and alanine 
a m i n o t r a n s f e r a s e s  (AST and ALT) was studied in the blood s e r u m  of intact and a d r e n a l e c -  
tomized  ra t s  a f t e r  s eve re  mult iple  injury produced by the method of Noble and Collip. Re-  
mova l  of the adrena ls  had v i r tua l ly  no effect  on the dynamics  of LDH and AP act ivi ty.  Ac-  
t ivi ty  of  s e r u m  AST and, in pa r t i cu la r ,  ALT of ad rena lec tomized  ra t s  i nc reased  much less  
a f t e r  t r a u m a  than in an imals  with intact adrena l s .  
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An impor tant  role  in the development  of i r r e v e r s i b l e  s ta tes  assoc ia ted  with t r auma t i c  slmck is a s -  
c r ibed  to d is turbances  of enzyme act ivi ty  [3, 6]. A few repo r t s  have been published on the effect  of e x p e r i -  
menta l  multiple t r a u m a  on the act ivi ty of ce r t a in  enzymes  [6-9]. The m e c h a n i s m s  of the r a i sed  blood en-  
zyme levels  developing in shock are  of  g rea t  in teres t .  Hormones  of the adrenal  medul la  and cor t ex  have 
been  ass igned an impor tan t  role in this  p r o c e s s  [4, 10]. 

The object  of the p resen t  invest igat ion was to study the act ivi ty  of acid phosphatase  (AP; 3.1.3.2), 
lac ta te  dehydrogenase (LDH; 1.1.1.27), and aspa r t a t e  (AST; 2.6.1.1) and alanine a m i n o t r a n s f e r a s e s  (ALT; 
2.6.1.2) in the blood s e r u m  of intact  and adrena lec tomized  ra t s  a f t e r  s eve re  multiple t r a u m a .  

EXPERIMENTAL METHOD 

Two s e r i e s  of expe r imen t s  were  c a r r i e d  out on adult female  albino ra t s  weighing 150-220 g with in- 
tac t  adrena ls  o r  adrena lec tomized .  The an imals  were  used in the expe r imen t s  on the 12th-14th day a f t e r  
adrena lec tomy,  whichwas  p e r f o r m e d  byKulag in ' s  method [2]. Throughout the pos topera t ive  per iod the r a t s  
were  given physiological  sal ine instead of wate r .  T r a u m a  was inflicted on the an imals  by the method of 
Noble and Collip (300 tu rns  of  the d rum rota t ing at a speed of 37 rpm)  [11]. To obtain blood the r a t s  were  
decapi ta ted at once or  3 h a f t e r  t r a u m a .  AP act ivi ty  was de te rmined  by a co lo r ime t r i c  method using a 
r e a d y - m a d e  set  of reagents  (Boehringer ,  West Germany)  and e x p r e s s e d  in mil l iuni ts  (m. u.) act ivi ty in 1 
m l  blood s e r u m  during incubation for  30 rain at 37~ LDH act ivi ty was de te rmined  by the method of Sevela 
and Tova rek  in the modif icat ion of Korovkin et al.  [1], and AST and ALT act ivi ty by the method of Rei tman 
and Franke l  in the modif icat ion of Yatzidis  [12]. The act ivi ty of these  enzymes  was e x p r e s s e d  in ~moles  
pyruvic  acid (PA) p e r  m l  s e r u m  during incubation for  60 min at 37~ The expe r imen ta l  r e su l t s  were  sub-  
jected to s ta t i s t i ca l  analys is  with the use of Student 's  c r i t e r ion .  

EXPERIMENTAL RESULTS 

After trauma the animals were apathetic anddisinelined to move; their respiration rate was increased, 
their oxygen demand reduced, and their body temperature slightly lowered. These features were particu- 
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TABLE 1. Activi ty of LDH, AST, ALT (in pmoles  P A / m l  s e rum/60  
min) and AP (in m.  u . / m l  s e r u m / 3 0  min) a f t e r  Multiple T r a u m a  in 
Blood Serum of Intact  and Adrenalec tomized  Rats  (M ~m) 

Enzyme Series of experiments 

LDH 

AP 

Rats with intact 
adrenals 

Adrenalectomized 
rats 

Rats with intact 
adrenals 

Adrenalectomized 
rats 

Initial data 

16,9• 
(19) 

20,2• 
(8) 

16,9• 
(19) 

33,7• 
(8) 

After trauma 

immediately I 

37,9• 
(9) 

36,8-----0,43 
(9) 

after 3 h 

36,9• 1,21 
0o) 

37,5--+0,58 
(6) 

54,7----- 5,38 26,1 -~ 1,84 
(10) (10) 

100,2-----22,07 47,1• 
(9) (6) 

AST 
Rats with intact 

adrenals 
Adrenalectomized 

rats 

3,9• 
(19) 

4,7• 
(8) 

21,4• 
(10) 

23,8----- 2,17 
(7) 

44,0• 
(9) 

28,1• 
(6) 

ALT 
Ram with intact 

adrenals 
Adrenalectomized 

ram 

1,9--+0,09 
(19) 

1,6• 
(8) 

39,2• 
(8) 

15,6--4,12 
(7) 

56,1• 
(7) 

24,8 +-- 10,96 
(6) 

Legend. Number  of expe r imen t s  shown in pa ren theses .  

l a r ly  sha rp ly  defined in the adrena lec tomized  ra t s ,  in whom the mor ta l i ty  on the f i r s t  day a f t e r  t r a u m a  
reached  100% (only 8% in s e r i e s  I). 

It will be c l ea r  f rom Table 1 that ad rena lec tomy had no significant effect  onthe c h a r a c t e r  of  the changes 
in LDH act ivi ty in the blood s e r u m  a f t e r  multiple t r a u m a .  S imi la r  r esu l t s  were  obtained by the wr i t e r s  
p rev ious ly  in shock caused by crushing the soft t i s sues  [5]. Adrena lec tomy likewise had vi r tual ly  no effect  
on the dynamics  of act ivi ty  of  the second enzyme - AP. The r a i sed  init ial  AP act ivi ty  in the blood s e rum 
to twice the control  level  a f t e r  adrena lee tomy is an in teres t ing fact .  It can evidently be connected with the 
reduced s tabi l i ty  of the l y sosoma l  m e m b r a n e s  a f t e r  adrena lec tomy and l iberat ion of the enzyme into the 
blood s t r e a m  [6]. Af ter  t r a u m a  the AP activi ty of the adrena lee tomized  ra t s  also was about twice as high as 
the cor responding  value in the control .  

Adrena lec tomy had the g rea t e s t  effect  on the changes in AST and ALT activi ty a f t e r  mult iple t r au ma ,  
m u c h a s  in the c rush  syndrome [4]. As Table 1 shows, the act ivi ty  of  both these  enzymes  in the blood s e r u m  
of the adrena lee tomized  ra t s  i nc reased  much less  a f te r  t r a u m a t h a n i n  an ima l s  with intact adrena ls ;  the dif-  
ference  was pa r t i cu la r ly  m a rked  in the case  of ALT (P < 0.001). 

It can thus be concluded f rom the resu l t s  that  the r a i sed  blood enzyme level  a f t e r  t r a u m a  produced 
by the method of Nobel and Collip is due p r i m a r i l y  to the r e l ea se  of enzymes  into the blood s t r e a m  f rom 
the t i s sues  of the internal  organs  as  a resu l t  of a change in pe rmeab i l i t y  of ce l lu la r  and in t race l lu la r  m e m -  
b ranes  under  the influence of the hypoxia developing during shock. The possibi l i ty  of d i rec t  act ivat ion of 
ce r t a in  enzymes  (AST, ALT) in the blood s e rum under  the influence of adrenal  hormones  l ikewise cannot 
be ruled out. Inves t iga tors  differ  in the i r  opinions on which hormones  play the leading role  in this p r o -  
c e s s .  Some asc r ibe  it to glueocor t ieoids  [9], o thers  to adrenal in,  holding the view that  eo r t i cos te rone  has 
m e r e l y  a wpermiss ive  action" in the mechan i sm of development  of the r a i sed  blood amino t r ans f e r a se  level  
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