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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  
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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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T A B L E  1. N u m b e r  of C F U  in B o n e  M a r r o w  

of M i c e  a t  D i f f e r e n t  T i m e s  a f t e r  B u r n  

T r a u m a  (M :~ m) 

Time after 
Treatment burning when Number of Number of 
of donor bone marrow mice colonies per 

was taken, spleen 
days 

Control [ 
Burns ~-nd 

4-th 
16-th 

Legend. Here and in Table 2, number of colonies given 
per 10 s injected bone marrow ceils. 

12 13,6• 1,0 
12 12,0• 
12 6,4• 
12 7,4• 

T A B L E  2. E f f e c t  of T h y m u s  C e l l s  on 

F o r m a t i o n  of E x o g e n o u s  S p l e n i c  C o l o n i e s  

by B o n e  M a r r o w  of B u r n e d  M i c e  (M + m) 

Treatment Treatment of Num- Number of colonies 
of donor recipients berof pet spleen 
�9 mice 

Control 

Burns 

B u r n s  

Control 

Intact bone 
m arrow 

Bone marrow 
of burned 
mice 

Bone 
marrow of 
burned 
mice+ 
thymus 
ceils 

Intact 
bone 
m a r r o w  + 
thymus 
cells 

12,8-----0,4 

7,1--0,4 

P<O,O1 

12 

9,8~0,6 P<0,05 

12,0-----0.7 

EXPERIMENTAL RESULTS 

In the experiments of series I the dynamics of the number of CFU in the bone marrow of the donor mice 

was investigated on the 2nd, 4th, and 16th days after burning. The results of these experiments are given 

in Table I. They show that on the 4th and 16th days after thermal burning the number of CFU was 52 and 41% 
less than in the control, respectively. 

In the experiments of series II the effect of thymus cells were studied on the number of exogenous splenic 
colonies formed from bone marrow taken on the fourth day after burning. 

As Table 2 shows, the simultaneous injection of thymus cells and bone marrow cells of the irradiated 

mice led to an increase in the number of exogenous splenic colonies formed compared with injection of bone 

marrow cells of the burned mice only. Thymus cells are known not to affect colony formation in the spleen if 

the bone marrow of intact animals is injected into the recipients [2]. However, thymus cells do considerably 

increase the number of CFU if the donor's bone marrow is irradiated with small doses of ionizing radiation 

(180 rad) or if the donor is previously given concanavalin A, which has a specific action on T cells [2, 4]. 

The results of the experiments described above thus show that 4 days after burning the number of CFU, 
as tested by exogenous colony formation, in the bone marrow of the injured mice is considerably reduced. 
They also show that a certain proportion of the disturbances of hematopoiesis is connected with injury to 
thymus-dependent cells present in the bone marrow and assisting with colony formation. The decrease in the 

n u m b e r  of  s t e m  c e l l s  in the  bone  m a r r o w  of b u r n e d  a n i m a l s  m a y  p e r h a p s  t a k e  p l a c e  as  a r e s u l t  of  a n  i n c r e a s e  
in the  n u m b e r  of  c e l l s  d e s t i n e d  f o r  d i f f e r e n t i a t i o n ,  a s  a r e s u l t  of d e s t r u c t i o n  of the b lood  c e l l s ,  and a l s o  b e -  

c a u s e  of i m m u n e  r e s p o n s e s  c a u s e d  by the  b a c t e r i e m i a  and a u t o a n t i g e n s .  E l e v a t i o n  of the  g l u c o e o r t i e o i d  l e v e l  
in b u r n  s h o c k  m a y  be the  c a u s e  of the  c h a n g e  in the  n u m b e r  of t h y m u s - d e p e n d e n t  c e l l s .  

T h e  r e s u l t s  now o b t a i n e d ,  i n d i c a t i n g  tha t  i n j e c t i o n  of t h y m o e y t e s  i m p r o v e s  bone  m a r r o w  f u n c t i o n  in 

burned animals, suggest that substances stimulating thymocyte proliferation or taking over some of their rune- 

tions mav prove effective in the treatment of burns. Evidence has in fact been obtained that thymus extracts 
improve the healing of burn wounds [ i]. Perhaps the course of burns may be alleviated by the use of thymo- 

sine or of synthetic double-helical polyribonucleotides capable of stimulating thymocyte proliferation. 
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