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After replacement  of 85% of the blood volume in healthy dogs and also in animals with t rans -  
fusion shock the content of the nitrogenous fract ions and activity of aspartate  and alanine 
aminot rans fe rases  in the skeletal musc les  were  studied for 7 days. The exchange blood t rans -  
fusion produced a good therapeutic effect on the animals with transfusion shock. However, 
the p rocess  of " f lush ing"  of nonprotein substances f rom the t issues of these animals was 
much less complete than in healthy animals. 
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In the last  decade much evidence has been obtained of the therapeutic value of exchange blood transfusion 
(EBT) in various pathological states [4, 7, 10, 11, 13]. However, in some organs under these c i rcumstances  
the t issue response is productive of shock [8]. Injection of isologous blood in small  doses (5 ml/kg) is ac-  
companied by substantial  changes in t issue metabol ism [ 1-3, 9]. 

It was decided to study the dynamics of the concentrat ions of nitrogenous fract ions and of t ransaminase  
activity in skeletal muscle  after  EBT. 

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

Altogether four se r ies  of experiments  were car r ied  out (on 6 or 7 dogs in each series) .  In the f i rs t  two 
se r ies  the concentrat ions of nitrogenous fract ions and t ransaminase  activity were investigated in muscle be- 
fore and 1, 3, and 7 days after  EBT in healthy dogs. Isologous donor ' s  blood, after  the short  period of keeping, 
was transfused simultaneously with exsanguination; up to 85% of the blood volume was exchanged. In the ex- 
per iments  of se r ies  III and IV EBT was car r ied  out under conditions of t ransfusion shock. After pre l iminary  
bleeding (150-200 ml blood) the dogs were given a t ransfusion of heterologous (human) blood in a dose of 
50-100 ml. During the development of t ransfusion shock (when the blood p res su re  fell to 20 mm Hg, accom-  
panied by in t ravascular  hemolysis ,  defecation, and micturition),  EBT was car r ied  out. The operation lasted 
1-1.5 h. One group of dog s was transfused with isologous blood, p reserved  in accordance with the L'vov Blood 
Transfusion Institute L ' v IPK2  formula (the preservaf ive  contains 0.27c sodium ci t ra te  and 7% sodium lactate 
solution), the other group with blood prepared by using the Central  Blood Transfusion Institute TsOLIPK 7b 
formula. The hind limb muscles  were taken for investigation. Nitrogenous fract ions were studied by the usual 
methods. Activity of aspar ta te  amino t rans fe rase  (AST; E.C. 2.6.1.1) and alanine aminot ransferase  (ALT; 
E.C.  2.6.1.2) was determined in extract  of t issue homogenate and in the mitochondria.  The incubation medium 
contained (in ~mo[es):  phosphate buffer, pH 7.4, 50; alanine or  L -a spa r t i c  acid 10; cz-ketoglutaric acid 0.]_; 
with 0.1 ml supernatant  (diluted 1:50 or  1:100); total volume of mixture 0.6 ml, incubation for 30 rain at 37~ 
The protein content was determined by Lowry ' s  method [12]. 

EXPERIMENTAL RESULTS 

In the healthy dogs EBT led to a decrease in the total nitrogen concentration in the muscles. On the 7th 
day this index was 17.3% below its initial value (P < 0.05). The protein nitrogen concentration on the 3rd day 

after EBT was raised, whereas the concentration of low-molecular-weight nitrogen compounds in the muscle 
was low at all times of the investigation. When blood preserved with L'vIPK 2 and TsOLIPK 7b formulas was 

used the changes in concentration of the muscle nitrogen fractions were almost identical. 

Experimental  Division, Institute of Hematology and Blood Transfusion,  L'vov. (Presented by Academician 
of the Academy of Medical Sciences of the USSR A. M. Chernukh.) Transla ted f rom Byulleten' ]~ksperimental ' -  
noi Biologii i Meditsiny, Vol. 82, No. 12, pp. 1423-1424, December,  1976. Original ar t icle  submitted June 8, 
1976. 

This material is protected by copyright registered in the name o f  Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part I 
o f  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, I 
microfilming, recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $ 7.50. ] 

1776 



TABLE 1. Effect  of EBT on T r a n s a m i n a s e  Act iv i ty  (in ttg p y r u v a t e / n a g  pro te in)  in  
Ske le ta l  Musc le  of Heal thy  Dogs and  in  Blood T r a n s f u s i o n  Shock (M 4-m) 

Index studied Preservative Initial 
values 

After EBT 

~4h I 72h ! ~days 

AST total 
ALT total 
AST : 

total 
rnitochondrial 

ALT : 
total 
mitochondrial 

LIPK 2 

TsOLIPK 7b 

AST: 
total 
mitochondrial 

ALT �9 
total 
mitochondrial 

AST : 
total 
mttochondrial 

ALT : 
total 
mitochondrial 

LIPK 2 

TsOLIPK 7b 

* P  < 0.05 by S tuden t ' s  c r i t e r i o n .  
J- P < 0.05 by  t h e  c r i t e r i o n  of s i gns .  

11,50• 1,89 
4,56• 

9,25• 
6,83-+ 1,13 

2,89-+ I, 10 
1,49• 

Healthy 
@5,70--0,53* 
_0,33-+0,50 

~ 1,23-+0,89 
T 1,03-+0,72 

-r-0,55~0,41 
T0,58-+ 0,33 

Blood transfusion shock 

13,16--+ 1,30 
11,18~ 1,21 

3,50~ 1,34 
2,37~0,66 

15,62m 1,98 
13,39• 1,97 

@4,39 + 1,76" 
--1,53~ 1,12 

@2,03-+ 1,31 
+4,09+2,65 

+0,82-+0,72 
~-0,03+0,03 

4,72• 
2,28--+0,33 

'--0,14-+0,7I 
--0,43-+0,48 

--0,06+---0,46 
--0,15-+0,40 

--0,55 + 1,49 
:-0,88-+ 1,18 

-70,13-+ i, 17 
--0,57-----0,37 

+ 1,82-+ 1,31 "~ 
+0,87~ 1,36J" 

+0,54-+0,30 ~" 
+0,59-+0,47 ~" 

-}-2,86--+0,72 * 
@0,78-- 1,08 

~-0,44~ 1,53 
+0,6l~ 1,13 

@3,30-+ 1,56 t 
--0,73-+0,27 * 

+ t,84 + 1,37. 
+3,33-+2,04 T 

0 
--0,76+0,32 * 

@0,86-+ 1,60 
,+2,08m 1,80 

--0,18 + 0,54 
.4-0,05--+0,34 

@ 1,93-4-1,22 
"1,01-+ 1,64 

@ 1,14-+0,88 
@0,78~-0,50 

In the case  of EBT preceded  by t r a n s f u s i o n  shock the total  n i t r o g e n  level  in the m u s c l e  was r a i s e d  a f te r  
24 h. No s ign i f i can t  changes  were  found in the p ro t e in  n i t r ogen  concen t r a t ion .  The c o n c e n t r a t i o n  of low- 
m o l e c u l a r - w e i g h t  n i t r ogen  compounds ,  inc lud ing  f ree  amino  ac ids ,  in the m u s c l e  was not s ign i f i can t ly  reduced 
(P >0.05). S i m i l a r  r e s u l t s  were  obtained when blood p r e s e r v e d  with both so lu t ions  was used. 

In heal thy a n i m a l s  the total  AST ac t iv i ty  in ske le ta l  m u s c l e  was i n c r e a s e d  at a l l  t i me s  of the i n v e s t i g a -  
t ion (Table  1). More  def in i te  changes  in t r a n s a m i n a s e  ac t iv i ty  were  obse rved  when the blood was p r e s e r v e d  
with L ' v I P K 2 .  ALT a c t i v i t y l  and 24 h a f t e r  EBT was unchanged;  on the 7th day it  was  d e p r e s s e d .  Ac t iv i ty  
of m i t o c h o n d r i a l  AST and ALT i s o z y m e s  was i n c r e a s e d  at a l l  t i m e s  of the inves t iga t ion ,  but the i n c r e a s e  was 
s t a t i s t i c a l l y  s ign i f i can t  only a f te r  7 days.  

When EBT was c a r r i e d  out af ter  t r a n s f u s i o n  shock the t r a n s a m i n a s e  ac t iv i ty  i n c r e a s e d  only on the 3rd  
day. 

The act ion of a m a s s i v e  blood t r a n s f u s i o n  was  thus shown to depend to a def in i te  degree  on the in i t i a l  
functional state of the recipient. Low-molecular-weight nitrogenous substances are flushed out of the skeletal 
muscle of healthy dogs during EBT, and the process continued for up to 7 days. Under these circumstances 
transaminase activity, especially mitochondrial, is increased. EBT is therapeutically highly effective in dogs 
with transfusion shock, but the process of flushing out of nonprotein nitrogenous substances from the tissues 
is considerably weakened. 
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C O L O N Y - F O R M I N G  A B I L I T Y  O F  T H E  B O N E  

M A R R O W  IN M I C E  A F T E R  B U R N  T R A U M A  

E .  A.  Z h e r b i n ,  O. V. S e m i n a ,  G. S. 
N e p r i n a ,  a n d  A.  M. P o v e r e n n y i  

UDC 617-001.17-092.9-07:616.419-007.1-07 

The dynamics  of the number  of co lony- fo rming  units (CFU) in the bone m a r r o w  of CBA mice  
af te r  r ece iv ing  t h i r d - d e g r e e  t h e r m a l  burns  cover ing  15% of the body sur face  was studied by the 
exogenous splenic  colony method. The number  of CFU in the bone m a r r o w  of the mice  was 
reduced by 41-52% on the 4th and 16th days af te r  burning. Thymus ce l l s  of intact  mice ,  if in-  
jec ted  s imul taneous ly  with bone m a r r o w  of the burned mice ,  i nc reased  the number  of exogenous 
splenic  colonies  formed in the rec ip ien t s .  The r e s u l t s  suggest  that not only is  the number  of 
CFU reduced in the bone m a r r o w  af te r  bu rns ,  but a lso  the number  of thymus-dependent  ce l l s  
n e c e s s a r y  for  no rma l  colony format ion.  

KEY WORDS: co lony- fo rming  units; burns;  thymus-dependent  ce l l s .  

The question of the action of t he rma l  burns  on hematopoie t ic  s tem ce l l s  has r ece ived  insuff ic ient  study. 
Yet it is evident  that the p r inc ipa l  pathogenetic  f ac to r s  of burns ,  namely  extens ive  t i s sue  des t ruc t ion ,  infec-  
tion, and toxemia  of m ic rob i a l  and nonmicrob ia l  or igin ,  must  affect the pool of s t em ce l l s .  Accord ing  to data  
in the l i t e r a t u r e  [3, 6],  a d e c r e a s e  in the number  of lymphocytes  in the thymus and in the p e r i p h e r a l  population 
of T ce l l s ,  as  well  as a d i s tu rbance  of the i r  function, a r e  observed  in burns.  The T ce l l s  a r e  known to play an 
impor tan t  ro le  not only in immunity,  but a lso  in hematopo ies i s  [4]. 

Under these c i r c u m s t a n c e s  it was decided to study the number  of co lony- fo rming  units (CFU) in the bone 
m a r r o w  of mice  at d i f ferent  t imes  af te r  burn t r a u m a  by the exogenous splenic  colony method. The effect of 
thymocytes  on p ro l i f e ra t ion  of the s t em ce l l s  in the bone mar row of burned mice  in the spleen of le thal ly  i r -  

r ad ia ted  r ec ip i en t s  a l so  was studied. 

EXPERIMENTAL METHOD 

Male CBA mice aged 2.5 months were used. The effect of burns on the CFU population was studied by 

the exogenous splenic colony method [5]. A suspension of bone marrow cells (195 cells per mouse) from 
burned and control (intact) donors was injected intravenously into syngenetiereeipients 24 h after they had been 

irradiated with ~~ 3/ rays (Gamma-Cell 220 apparatus) in a dose of 900 rad (dose rate 1800 rad/min). A 
third-degree burn covering 15% of the body surface was obtained by immersing the dorsal region of the anes- 
thetized mouse (0.7% pentobarbital solution, 0.15-0.20 ml intraperitoneally) in hot water (92~ for 4 sec. In 

the experiments to study the effect of thymus cells on splenic colony formation by the bone marrow of the 

burned mice, syngeneticmiee of the same age and strain were used as donors of the thymus. Thymus cells 
(i0 ?) were injected into the irradiated recipients 40 rain before the injection of bone marrow cells. To prevent 

embolism, the mice were given 50 units heparin by intraperitoneal injection 10-20 min before receiving the in- 
jection of thymus cells. On the 9th day the recipients were killed, the spleen was removed and fixed in a mix- 
ture of acetic acid and ethanol (1:3), and the number of colonies was counted. The experimental results were 

analyzed with the aid of Student's criterion. 
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