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Regenerat ion of tlie smooth muscle t issue of the s tomach was studied in albino rats  a f te r  t rauma (re- 
moval of par t  of the serous  and muscu la r  coats of the stomach).  P re l imina ry  i r radiat ion of the animals to 
produce radiation s ickness  was found to disturb and re ta rd  regenera t ion  of the gas t r ic  musculature.  

The resul ts  of numerous exper iments  [1, 2, 4-9] show pecul iar i t ies  in the healing of wounds in i r r ad i -  
ated animals .  In an ea r l i e r  paper  [3] we reported that reac t iv i ty  of the gas t r ic  musculature  is modified by 
whole-body x - r a y  i r radiat ion.  

In the present  investigation pos t t raumat ic  regenera t ion  of gas t r ic  muscle  t issue af ter  combined 
t rauma was studied. 

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

Exper iments  were pe r fo rmed  on 130 s e x u a l l y m a t u r e  noninbred albino rats .  The animals of group 1 
were anesthet ized with e ther  and par t  of the se rous  and muscu la r  coats of the s tomach (diameter of injury 
5 mm) were excised down to the submucosa.  The rats  of group 2 were i r radia ted  under the following con-  
ditions: voltage 136 kV, f i l ter  A1 4 ram, dose rate 28 R/rain.  I r radia t ion  was given as a single dose under 
whole-body conditions (720 R). Additional mechanical  t rauma (just as in the case of the ~-ats of group 1) 
was inflicted on the animals  24 h af ter  i r radiat ion.  Intact animals  served as controls .  The rats  were s a c r i -  
ficed 1, 3, 5, 7, 14, 21, 30, 40, 50, 60, 70, and 90 days from the beginning of the experiment.  Pieces  of s to-  
mach r o r i n v e s t i ~ t i o n  were fixed in Carnoy ' s  and Bouin's fluids and t2~  neutral formalin and embedded in 
paraffin wax. Serial sections were stained with hematoxyl in-eosin ,  by the methods of FeuIgen, Yasvoin, 

Van Gieson, Einarson,  Brachet ,  and t[otchkiss,  
and impreo~'~ated with s i lver  by Fee t ' s  method. 
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Fig. 1. General  appearance of s tomach wall at si te 
of mechanicxtl injury 85 d~tys af ter  t rauma.  Van 
Gieson. Objective 8, ocular  7. 

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

In the animals  of group 1, 3-5 days af ter  
mechanical  t rauma,  the wound c ra t e r  was filled 
with granulation t issue in which blood and connec- 
t ive- t i ssue  cells with a high RNP content and in- 
dividual muscle cells were seen. Mitoses were 
presen t  in the connect ive- t i ssue  and muscle  cells 
both in the granulations and in the adjacent m u s -  
cle t issue.  After  7 days the granulation tissue 
was s imi la r  in c h a r a c t e r  but its volume had in- 
creased. Mitoses were found in connective-tissue 
and muscle cells and the nuclei stained intensive- 
ly by Einarson's and Feu]gon's methods. The 
zone of regeneration 14-21 days after the opera- 
tion consisted of connective-tissue, and the DNP 
and RNP content of its cells was lower than in the 
earlier periods, mitoses were extremely rare, 

and argyrophilic and collagen fibers were found 
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Fig.  2. R a t ' s  s t omach  21 days  a f t e r  combined t r a u m a .  
HoLchkiss.  Object ive  40, ocu la r  7. 
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Fig.  3. Genera l  appearance  of s tomach  
wall  at  the s i te  of in jury  90 days a f t e r  
combined  t r a u m a .  Van G i e s o n .  Ob j ec -  
t ive 8, ocu la r  7. 

in the ground substance. In areas next Lo the wound destruc- 
tive changes gradually disappeared. The zone of regeneration 
showad little change 30-50 days after injury, because accumu- 
lation of muscle cells in it took place slowly. The source of 
proliferation consisted of musc{e cells capable of division 
and cambial connective-Lissue cells. In the central part of 
the regenerating zone 75-90 days after operation connective- 
tissue structures were predominant but the number of muscle 
cells aL the edge of the wound had increased. The mucous 
membrane above the wound and the adjacent muscle tissue 
had become normal in str icture (Fig. 1). The animals of 
group 2 developed radiation sickness. 

After combined injury the local tissue reaction was ill 
defined, but 2-3 days later extensive foci of necrosis appeared 
in the region of Lhe wound. The leukocyLe response  was sup-  
p r e s s e d ,  and 5-7 days a f t e r  in jury  the granulat ion t issue con-  
tained connect ive-Lissue ce l l s  together  wiLh individual musc le  
ce l l s  and a few i m m a t u r e  blood ce l l s .  Mitoses  were  found in 
the musc l e  and connec t ive - t i s sue  ce l l s ,  but many  mi toses  
were  a b e r r a n t .  Four teen  days  la ter ,  the granulat ion t issue 
was c o a r s e r  in s t r uc tu r e ,  i ts  cel ls  contained less  DNP and 
RNP,  and loci of nec ros i s  and h e m o r r h a g e s  appea red  in the 
granula t ions  and musc le  t i s sue  adjacent  to the wound. Af te r  
31 days ,  the coa r sen ing  of the connect ive-Lissue [n the zone 

of regenera t ion  s o m e t i m e s  led to u lcera t ion  of the s tomach  wall and to the fo\~-,mation of cys t ic  overg~'owths 
of the epi thel ium aL the edge of tile wound (Fig. 2). 

Af t e r  50-60 days the number  o[ cel ls  and blood v e s s e l s  in the zone of regenera t ion  was reduced,  and 
later still (70-75 days after operation) the collagen fibers in the scar frequently showed fragmentation and 
loosening of thei r arrangement, Tile e.';perimcntal results show Lhat 80-90 days after operation a scar 
formed at tho site of injury, the g-round substance of which consisted of collagen fibers running in different 
directions (Fig. 3). At the former wound edge, cysts appeared in the zone of regeneration, lined by cubical 
undifferentiated epithelium. The thickness of the stomach wall was greater than normal, because of Lhe for- 
mation of numerous granulomas. 
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