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sion, in the white  muscle of  M. saliens, M. capito and M. 
auratus it was possible to demons t ra te  a growth cycle as 
revealed by  the appea rance  of  new fibres. Consis tent  with  
this cycle was the absence of  new small  fibres in M. chelo, 
the species with the smallest  increase in length dur ing  the 
exper iment .  The  small, new fibres tha t  we found  in the 
Mugi l idae  were s imilar  in their  d is t r ibut ion and  d i ame te r  
to those found  by Wil lemse and  Van  den  Berg in d i f ferent  
post larval  stages of  the eel with  Sudan  black B 22. The  
reason  for this a u t u m n a l  growth is no t  clear; it may  be 
caused by the more  favorable  condi t ions  of  food avail- 
abi l i ty or the h igher  water  t empera tu re  or both. We are 
conduc t ing  research to verify whe the r  or not  this cycle of  
growth is annua l  in the mul le t  and  to clarify the genesis of  
these newly fo rmed  muscle fibres, which could come f rom 
satelli te cells or which migh t  arise by fibre split t ing 44. 
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Summary. A 4%-body-surface skin wound  given 24 h before  exposure of  mice to 6~ rad ia t ion  raised the LD 50/30 f rom 
825 to 975 rads, result ing in a dose reduct ion factor of  1.2. E n h a n c e d  survival  of  mice w o u n d e d  before  rad ia t ion  was 
independen t  of  ex t ramedul lary  splenic myelocytopoiesis.  

Increased mortal i ty is observed in rodents  subjected to 
wound t rauma af ter  midle tha l  doses of  radia t ion 3'4. In 
animals  receiving lethal  doses of  radia t ion  before wound-  
ing, survival t imes are decreased compared  to i r radiated 
controls. Contrary  to the decreased survival noted  in 
rodents subjected to wound ing  after  radiat ion,  wound ing  
before radia t ion may  enhance  survival. However,  the data  
suppor t ing this are equivocal.  In  rats, survival was in- 

4 5 creased only slightly or not  at all in animals  wounded  
before midle thal  rad ia t ion  does, In mice, a small  increase 
in n u m b e r  of  survivors was noted  when  midle tha l  i rradia-  
tion followed wound ing  3. The  purpose  of  this report  is to 
establish that  wound ing  before mid le tha l  and  lethal  doses 
of radia t ion  enhances  survival and  that  survival is indepen-  
dent  of  ex t ramedul la ry  splenic myelocytopoiesis.  
Materials and methods. Female  (C57BL/6  X CBA)F1 Cure 
BR mice were ob ta ined  from C u m b e r l a n d  View Farms,  

Clinton,  Tennessee,  at 5 weeks of  age and  qua ran t ined  for 2 
weeks in groups o f  15 mice each. Animals  were used only i f  
they were free of  histologic lesions of  c o m m o n  mur ine  
diseases and of  Pseudomonas sp. Splenec tomy was done  
when  indicated on 10-week-old mice unde r  methoxyf lu-  
rane anesthesia.  W o u n d i n g  and  i r radia t ion  were pe r fo rmed  
when  the mice were 14 -16  weeks of  age. All an imals  were 
housed 4 per  autoclaved plastic f i l ter- topped cage, and  they 
were fed Wayne  Lab-Blox diet and  ch lor ina ted  (12 ppm)  
water. The  mice were kept  in control led e n v i r o n m e n t  
rooms th roughou t  the study. A 2 .0-2 .5  cm 2 circular  w o u n d  
was cut in the anter ior  dorsal  skin fold and  under ly ing  
panniculus  carnosus muscle with  a steel punch  c leaned  by 
immers ion in 70% ethanol .  Such a wound  const i tu ted abou t  
4% of  the mouse  total skin surface area. W o u n d i n g  was 
done under  methoxyf lu rane  anesthes ia  be tween  10.00 h 
and 14.00 h, 24 h before  or af ter  6~ exposure.  The  
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Table 1. Survival of mice given a 4% -body-surface skin wound either 24 h before or 24 h after whole-body radiation 

Radiation dose Wounded before irradiation Wounded after irradiation Irradiated only controls 
(fads) Survival MST• SE** Survival MST+ SE*** Survival MST• SE 

fraction* fraction fraction 

700 31/31 - 26/31 23.6_+ 1.7 31/31 - 
800 42/47 23.0 + 0.3 18/44 7.1 ___ 0.2 33/47 19.6 + 0.8 
900 45/47 20.0 • 8.0 9/47 10.4___ 0.8 2/47 15.3 + 0.3 

1000 10/47 12.2 _+ 0.8 0/47 8.4___ 0.4 0/47 12.6 + 0.2 
1100 0/32 9.3 + 0.3 0/32 8.4__+ 0.4 0/32 12.0 _+ 0.2 

LDs0/30 975 + 25 790 +_ 80 825 + 40 

* Survival fraction, number of animals living for 30 days/total number of animals treated; ** MST_ SE, mean survival time_+ SE; 
*** All MST significantly less than irradiated controls (p < 0.01). 

Table 2. Survival of splenectomized mice wounded 24 h before of 24 h after 900 rads 60Co radiation 

Treatment Splenectomized* Sham-splenectomized Unoperated controls 
Survival MST+ SE*** Survival MST+ SE Survival MST+ SE 
fraction* * fraction fraction 

4%-body-surface skin 
wound 24 h before 900 rads 20/20 
4%-body-surface skin wound 
24 h after 900 fads**** 0/20 
900 fads 6~ radiation 3/20 

19/20 15 20/20 - 

9.6 + 0.6 1/20 9.5 _+ 0.6 2/20 10.8 + 0.6 
16.9 + 0.9 4/20 15.3 + 0.7 1/20 14.4 + 0.6 

* Mice were 10 weeks old when splenectomized and 14 weeks old when wounded and irradiated; ** Survival fraction, number of 
animals living for 30 days/total number of animals treated; *** MST+_ SE, mean survival time_+ SE; **** All MST are significantly 
less than that of irradiated controls (p < 0.01). 

wounds  were left open  and  not  t reated in any manner .  
I r radia ted n o n w o u n d e d  mice were subjected to anes thet ic  
either before  or after  exposure to radiat ion.  W h o l e - b o d y  
irradiat ions of 40 r a d s / m i n  by  bi la teral ly  posi t ioned 6~ 
elements  were pe r fo rmed  on mice placed in plexiglas 
restrainers. A 50-cc A FRR I - des i gned  t issue-equivalent  ion- 
ization c h a m b e r  ca l ibra ted against  a Na t iona l  Bureau  o f  
Standards  ionizat ion c h a m b e r  was used for dose determi-  
nations. These  were verif ied by the rmal  luminescence  
dosimetry conducted  wi th in  t issue-equivalent  mouse  phan -  
toms. Mice exposed to rad ia t ion  were observed for 30 days. 
Results. The 30-day survival of  mice wounded  ei ther  before  
or after  radia t ion  is presented  in table 1. Survival  fract ions 
of mice wounded  before  radia t ion  were general ly greater  
than those for mice w ounded  after  rad ia t ion  or for mice 
exposed only to radiat ion.  The  m e a n  survival t imes of  mice 
wounded  after  rad ia t ion  were lower than  those for mice in 
the other  t r ea tmen t  groups. Bacterial  infections,  as detected 
by swollen cervical lymph nodes,  resulted in early dea th  in 
mice wounded  af ter  radiat ion.  
Survival of  sp lenectomized mice w ounded  before  or after  
exposure to 900 rads of  6~ is depicted in table  2. The  data  
support  the thesis tha t  ex t ramedul la ry  hematopoies is  is no t  
a factor in p romot ing  survival  of  mice w ounded  before  
radiat ion.  Fu r the rmore ,  a normal ly  adequa te  t ransp lan t  of  
5 • 106 nuclea ted  spleen cells t aken  10 days af ter  wound ing  
followed by 900 rads are insuff icient  to p romote  survival  in 
syngeneic mice given 1000 rads. 
In mice w o u n d e d  before  i r radiat ion,  w o u n d  closure oc- 
cured abou t  10 days af ter  wounding .  W o u n d  sizes increased 
in mice w o u n d e d  af ter  rad ia t ion  to a m a x i m u m  of  3-4 days 
af ter  wounding .  W o u n d  closure in these an imals  was 
delayed a b o u t  4 days over  tha t  seen in mice wounded  
before  rad ia t ion  but  was otherwise uncompl ica ted .  Sple- 
nec tomy  and  sham-sp lenec tomy  did  not  al ter  the sequence 
of  events no t ed  above  in e i ther  t r ea tmen t  procedure .  
Discussion. The  present  da ta  suppor t  the hypothesis  tha t  
skin wound ing  in mice enhances  survival  f rom midle tha l  
and  le thal  doses o f  6~ rad ia t ion  when  given 24 h before  
exposure.  W o u n d i n g  24 h af ter  rad ia t ion  did  not  signifi- 
cant ly al ter  the LD 50/30 f rom that  of  r ad ia t ion  controls  

but  d id  resul t  in changes  in the t ime sequences of  w o u n d  
heal ing.  
W o u n d i n g  promotes  a p ro found  pe r tu rba t ion  in the ma tu re  
and  i m m a t u r e  myelocytopoie t ic  e lements  6,7. The  necessity 
of  u n d a m a g e d  centers  of  myelocytopoiesis  for enhance-  
m e n t  of  wound  hea l ing  as well as survival  f rom rad ia t ion  
was shown in wounded  rats subjected to rad ia t ion  and  
part ia l  body  shie lding 8. In mice undergo ing  bone  m a r r o w  
deplet ion,  the spleen can act as a reserve for bo th  ma tu re  
and  i m m a t u r e  elements .  The  myeloprol i fera t ive  spleen in 
the mouse  and  the lack the reof  in the rat  may  account  for  
the equivocal  da ta  su r round ing  w o u n d - e n h a n c e d  survival  
f rom radia t ion.  In this repor t  we show tha t  splenic myelo-  
cytopoiesis in  mice canno t  account  for the enhaced  survival  
no ted  in an imals  w o u n d e d  before  radiat ion.  Our  f indings  
suppor t  the idea tha t  recovery f rom radia t ion  enhanced  by  
wound ing  is bone  mar row-or i en ted  and  is not  a special ized 
func t ion  f o u n d  only in an imal  species wi th  ex t ramedul la ry  
myelocytopoiesis .  
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