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To determine the effect iveness of part ial  screening of an a rea  of bone mar row in cases of 
combined whole-body irradiat ion and t rauma,  cats were exposed to a single whole-body i r -  
radiation procedure  with x rays  in a dose of 208 R. In the latent period and at the height 
of development of radiation s ickness,  a full- thickness sample of t issue was excised f rom 
the anter ior  wall of the stomach,  measur ing  2.5-3.5 cm, and the hole in the s tomach wail 
was closed by sutures.  In the animals which underwent this operation and which had an 
a rea  of their  bone mar row screened during irradiat ion,  the decrease  in the circulating 
blood count was smal le r  and it r ecovered  more  rapidly, while the rate and duration of their  
survival  were higher than those of totally i r radia ted  animals undergoing the same operation. 

Par t ia l  screening of the bone mar row in totally i r radia ted  animals led to a significant decrease  in 
their  mortal i ty [1-3]. 

The objective of the present  investigation was to determine the effectiveness of part ial  screening of the 
bone mar row on the combined effect of whole-body irradiat ion and t rauma.  

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

A full- thickness piece measur ing 2.5 • 3.5 cm was removed f rom the anter ior  wall of the prepylor ic  
part  of the s tomach of 53 adult cats  under hexobarbital anesthesia,  and the defect closed with sutures .  The 
operation was per formed 25 h (latent period), or 7 days (the time when radiation sickness reached its se-  
veres t  stage) after  i rradiat ion.  The operations were preceded by a single exposure to whole-body x - r a y  
i r radiat ion in a dose of 208 R (dose rate 16 R/rain) in the case of 29 eats (series I) or by irradiat ion under 
the same conditions but with screening of one hind limb by a lead sleeve 1.5 mm thick in the case of 24 
cats (series II). Of the 29 animals in ser ies  I, 19 underwent the operation in the latent period of radiation 
sickness and 10 at its height; of the 24 animals in ser ies  II, 14 underwent the operation in the latent period, 
and 10 at the height of radiation s ickness.  Bone mar row of both femora  and the s tomach wall of the killed 
and dying animals were fixed in 10% formalin and embedded in paraffin wax. Sections were cut to a thick-  
ness of 7 p and stained with hematoxylin and eosin, while the sections of the s tomach were stained, in ad- 
dition, by Van Giesen 's  method, with mucicarmine and by Hotchkiss ' s  method. 
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TABLE 1. Survival  of I r r ad ia t ed  Animals  a f t e r  Operation 

Ser ies  of expe r imen t s  

I. I r rad ia t ion  without s c r e e n -  
ing of l imb 

II. I r rad ia t ion  with s c r e e n -  
ing of hind l imb 

P e r i o d  of radia t ion 
s ickness  when ope r -  
ation was p e r f o r m e d  

Latent per iod 
Height of d isease  
Latent  per iod 
Height of d isease  

No. of 
an imals  
undergoing 
operat ion 

19 

i0 

14 

i0 

No. of an i -  
ma l s  dying 

12 

i0 

7 

5 

No. of an i -  
ma l s  dying 
with mani -  
fes ta t ion 
of h e m o r -  
rhagic  syn-  
drome 

i0 

9 
4 
4 

Mean dura-  
tion of su r -  
vival a f te r  
i r rad ia t ion  
(in days) 

iI.I-~1.6 

12.84-1.3 

28.8• 

19.4• 

Fig. 1. Bone m a r r o w  of f emora l  me taphys i s  of 
the s c r eened  l imb 9 days a f te r  i r rad ia t ion  and 
two days a f t e r  operat ion at the height of radiat ion 
s ickness :  normal  cell  composi t ion of bone mar row.  
Hematoxyl in-eos in ,  280 x. 

Fig. 2. Bone m a r r o w  of f emora l  metaphys i s  of 
unscreened  i imb 9 days a f t e r  i r rad ia t ion  (opposite 
l imb screened)  and two days a f t e r  operat ion at 
height of radiat ion s ickness :  congestion of cap-  
i l l a r ies ;  numerous  fat cel ls  between cap i l l a r ies ;  
p l a sma  cel ls  and lymphocytes  vis ible  singly or  in 
smal l  groups .  Hematoxyl in-eos in ,  140• 
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Fig. 3. Bone m a r r o w  of f emora l  metaphys i s  
9 days a f te r  total  i r radia t ion  and 2 days a f te r  
operat ion at height of radiat ion s ickness :  con-  
gest ion of cap i l l a r i es ;  many fat cei ls ;  des t ruct ion 
of hematopoiet ie  t i s sue ,  with lymphoeytes  and 
cel ls  of p l a sma  type lying singly and in groups.  
Hematoxyl in-eos in ,  140 • 

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

The re su l t s  given in Table 1 show that  screening par t  of the bone m a r r o w  inc reased  the ra te  and 
duration of surv iva l  of the an imals  undergoing the operat ion.  The beneficial  effect  of screening  was seen 
more  c lea r ly  when the operat ion was p e r f o r m e d  during the latent per iod of radiat ion s ickness .  

The r e su l t s  given in Table 2 show that screening the l imb slightly reduced  the changes in the blood 
morphology a f t e r  i r radia t ion.  This  effect  was  leas t  marked  on the changes in the platelet  and red  cell  count. 

Together  with this  gene ra l  effect ,  a beneficial  local  action of screening of par t  of the bone m a r r o w  
was seen on the course  of pos topera t ive  healing of the s tomach wound in the i r r ad ia ted  animals .  On the 
8th-9th day a f t e r  the operat ion,  when p e r f o r m e d  during the latent per iod or at the height of radiat ion s ick-  
ness ,  mic roscop ic  examinat ion revea led  that the ent i re  base  of the wound was covered  by a l aye r  of cyl in-  
dr ical  epi thel ium, and the p roces s  was completed at the same t ime and in the same  way in the an imals  un- 
dergoing the operat ion but not i r rad ia ted .  In the an imals  whose hind l imb was sc reened  during i r radia t ion  
and in the un i r rad ia ted  an imals ,  by the 17th-19th day a f t e r  the operat ion instead of a l aye r  of epi thel ium, 
a mucous membrane  with cys t - l ike  s t ruc tu re s  and mainly pylor ic  glands was discovered;  l a te r ,  90-120 
days a f t e r  the operat ion,  these  glands were  rep laced  by fundal glands.  

Microscopica l ly ,  the bone m a r r o w  of the sc reened  l imb 9 days a f t e r  i r rad ia t ion  (2 days a f te r  the op- 
erat ion) at the height of radiat ion s ickness  was normal  in its cell  composi t ion (Fig. 1). The bone m a r r o w  
of the unscreened  l imb of the same  ca ts  contained numerous  fat cel ls ,  the cap i l l a r i e s  were  sharp ly  con-  
gested,  and p l a sma  ceils  and lymphocytes  were  a r r anged  singly or  in smal l  groups (Fig. 2). At the same 
t imes  a f t e r  the operat ion,  the bone m a r r o w  of the total ly i r r ad ia ted  an imals  showed destruct ion of its pa r en -  
chyma (Fig. 3). 

Hence,  par t ia l  screening of the bone m a r r o w  had some protec t ive  action against  a combination of 
i r rad ia t ion  and operat ive  t r a u m a .  It was l ess  ma rked  if the t r a u m a  to the s tomach  wall  took place at the 
height of the radiat ion s ickness  and more  marked  if it took place during the latent  per iod of radiat ion s ick-  
ness .  The bas is  of the pa r t i a l  pro tec t ive  effect  of screening was integri ty of the normal  cell composi t ion 
of the bone m a r r o w  pa renchyma  in the l imb sc reened  by a lead s leeve.  
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