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Closed head injury sus ta ined by a 5 day-old  rabb i t  in the per iod  of act ive fo rmat ion  of the va sc u l a r  
s y s t e m  of the b ra in  sharp ly  inhibits the p r o c e s s  of p ro l i f e ra t ion  of c e r e b r a l  cap i l l a r i e s .  The deficiency of 
cap i l l a r i e s  developing during the f i r s t  hours  a n d  days of l ife a f t e r  t r a u m a  is not subsequent ly  made good, as 
a r e su l t  of which the densi ty of the v a s o - c a p i l l a r y  network in the c e r e b r a l  cor tex  of expe r imen ta l  animals  
is lower  than in control  an imals  of the s a m e  age.  Damage  to the p r o c e s s  of fo rmat ion  of the v a s o - c a p i l l a r y  
network is m o s t  s e v e r e  in the p a r t s  of the b ra in  rece iv ing  the t r auma .  

In e a r l i e r  p a p e r s  [7-9] we desc r ibed  s e v e r e  d is turbances  of the development  of the va scu l a r  s y s t e m  on 
the b ra in  su r face  a f t e r  c losed head injury.  In this pape r  data a re  given re la t ive  to the r e sponse  of the i n t r a -  
c e r e b r a l  cap i l l a ry  network of the developing b r a in  to closed head injury.  

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

Exper imen t s  were  c a r r i e d  out on 32 young rabb i t s  aged 5 days,  at a t ime of act ive fo rmat ion  of the 
v a s c u l a r  s y s t e m  in the b ra in  (especial ly  of the venous sys tem) ,  when the c e r e b r a l  cap i l la r ies  undergo act ive 
p ro l i fe ra t ion ,  the densi ty  of the i n t r a c e r e b r a l  cap i l l a ry  network i n c r e a s e s ,  and so on [1-3, 5, 6, 10]. T r a u m a  
to the occipi ta l  region of the skull  was p roduced  by a weight fal l ing down a ve r t i c a l  tube [9]. The blood v e s -  
se l s  of the b ra in  of the exper imen ta l  an imals  1 h and 6 and 21 days a f t e r  t r a u m a  and of control  an imals  of the 
s a m e  age were  injected in t rav i ta l ly  with a 3% solution of gelat in in ink. After  cooling for  2-3 h the b ra in  was 
r emoved  f r o m  the skull and fixed in 10% fo rma l in  solution.  The blood v e s s e l s  were  studied in whole b ra in  
p r epa ra t i ons  under  the MBS-2 b inocular  m i c r o s c o p e .  The densi ty  of the i n t r a c e r e b r a l  cap i l l a ry  network was 
de te rmined  in s e r i e s  of pa ra f f in  sec t ions  10# in th ickness .*  The number  of growing cap i l l a r ies  was d e t e r -  
mined in sec t ions  t r ea t ed  by Kosovsk i i ' s  method [3, 4] in 100-400 fields of v is ion under  magnif icat ion of 400 
t imes ;  the mean  fo r  each 100 f ields of v is ion was de te rmined .  

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

Closed head injury to a 5 day-old  rabb i t  sha rp ly  d e p r e s s e s  cap i l l a ry  p ro l i f e ra t ion  throughout the bra in ,  
but e spec ia l ly  at the s i te  of t r a u m a .  The number  of growing cap i l l a r ies  in the occipi ta l  lobes 1 h a f t e r  t r a u m a  
was 3 t imes  s m a l l e r  than in the control .  In pa r t s  away f r o m  the s i te  of t r a u m a  the number  of growing capi l -  
l a r i e s  was reduced  by 2.5 t imes .  A few days a f t e r  t r auma ,  r e sumpt ion  of p ro l i f e ra t ion  of the c e r e b r a l  capil - 
l a r i e s  was obse rved .  Compar i son  of the intensi ty  of cap i l l a ry  p ro l i f e ra t ion  in the occipi tal  lobe i h and 6 
days a f t e r  t r a u m a  showed that  the number  of newly f o r m e d  cap i l l a r i e s  in each hundred f ie lds  of vis ion rose  
by about 3.5 t imes .  However ,  de te rmina t ion  of the densi ty  of the cap i l l a ry  network in the occipi ta l  lobe in-  
d ica tes  that, despi te  an ac t ive  i nc rea se  in the number  of new cap i l l a r i es ,  the deficiency developing in the 
f i r s t  few hours  a f te r  t r a u m a  is not made  good comple te ly  during the next 6 days.  Although the mean  values  
of cap i l l a ry  densi ty  in the groups  of control  and expe r imen ta l  an imals  were  about equal, namely  666 and 654~,  

* The densi ty  of the cap i l l a ry  network is taken to be the length of cap i l l a r ies  p r e s e n t  in 1 m m  3 of b ra in  sub-  
s tance .  
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Fig.  1. Fluctuat ions in densi ty  of the cap i l -  
l a ry  network (in/~ along absc i s sa )  in d i f f e r -  
ent pa r t s  of the occipi ta l  cor tex  of control  
11 day-old  rabb i t s  (unshaded columns) and 
expe r imen ta l  an imals  of the s a m e  age s u r v i v -  
ing 6 days a f t e r  t r a u m a  infl icted a t  the age 
of 5 days (shaded columns) .  
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Fig.  3. D e c r e a s e  in densi ty  of cap i l l a ry  ne t -  
work  (in ~ along absc i s sa )  in different  a r e a s  
of the occipi ta l  cor tex  of control  rabbi t s  aged 
26 days (unshaded columns) and expe r imen ta l  
an imals  surv iv ing  21 days a f te r  t r a u m a  in-  
f l icted at the age of 5 days (shaded coiumns) .  
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Fig. 2. Deerease in number of growing 
cap i l l a r ies  in va r ious  p a r t s  of occipi ta l  
cor tex  a f t e r  c losed head injury.  Contin- 
uous line, control  11 day-old rabbi t s  ; b r o -  
ken line, expe r imen ta l  11 day-old  rabbi t s  
surv iv ing  6 days a f t e r  t r a u m a  inflicted 
at age of 5 days= Absc i s sa ,  number  of 
growing cap i l l a r i e s  pe r  field of vision;  
ordinate ,  numbe r  of f ields of vision.  

va r i a t ions  in the dis tr ibut ion of cap i l l a r i e s  in the occ i -  
p i ta l  lobe of the expe r imen ta l  an imals  cannot be d i s -  
r ega rded .  Fo r  instance,  whereas  in control  11 day-  
old rabbi t s ,  a densi ty  of 601-800/~ was found fo r  8% 
of the a r e a s ,  and only 20% of a r e a s  of the cor tex  had 
a densi ty as low as 501-600~,  in the expe r imen ta l  an i -  
ma l s  the propor t ion  of a r e a s  with a densi ty of 501-600 

was twice as high, and a r e a s  with a densi ty of 601= 
80.0 ~ accounted fo r  only 50% of the occipi tal  cor tex .  
Charac te r i s t i ca l ly ,  the network was dense r  than n o r -  
real ly  in some  pa r t s  of the occipi ta l  cor tex  of the ex -  
pe r imen ta l  an imals  (Fig. 1). In rabb i t s  surv iv ing  6 
days a f t e r  t r auma ,  no cap i l l a ry  p ro l i f e ra t ion  had taken 

p lace  in a cons iderable  number  of a r e a s  of the occipi ta l  cortex;  the number  of a r e a s  in which only one 
newly f o r m e d  cap i l l a ry  had grown was twice as high. :In the exper imen ta l  an imals  the number  of a r e a s  with 
7-8 growing cap i l l a r i e s  in each  field of vis ion was 2-3 t imes  sma l l e r ;  m o r e  than 9 growing cap i l l a r i e s  were  
not found in any a r e a .  In the v a s c u l a r  s y s t e m  of the occipi ta l  lobe of the control  an imals ,  f r o m  9 to 12 
cap i l l a r i e s  had grown in 1i% of co r t i ca l  a r e a s .  The curve  re f lec t ing  the course  of p ro l i f e ra t ion  of c e r e b r a l  
cap i l l a r i e s  in the expe r imen ta l  an imals  was t he re fo re  shifted to the lef t  along the absc i s sa ;  d is turbance  of 
the p r o c e s s  was m o s t  m a r k e d  at the s i te  of t r a u m a  (Fig. 2). 

Between the l l t h  and 26th day of life the intensi ty of cap i l l a ry  p ro l i fe ra t ion  in the b r a in  of the control  
an imals  fel l  cons iderab ly .  In a rabb i t  aged 26 days ,  in each hundred f ields of v is ion in the occipi ta l  lobe 
only 16 cap i l l a r i e s  were  growing,  with 32 in the pa r i e t a l  lobe.  This gradual  decline in the intensi ty  of the 
p r o c e s s  was a lso  c h a r a c t e r i s t i c  of the expe r imen ta l  an imals .  Fo r  example ,  21 days a f te r  t r a u m a  the num-  
b e r  of growing cap i l l a r i e s  in the occipi ta l  and pa r i e t a l  lobes was 12 and 32 in 100 f ie lds  of v is ion r e s p e c t i -  
ve ly .  A study of the densi ty  of the v a s o - c a p i l l a r y  ne twork in  these  lobes 21 days a f t e r  t r a u m a  showed that 
with the p a s s a g e  of t ime,  the loss  sus ta ined by the va scu l a r  s y s t e m  immedia te ly  a f t e r  head injury and during 
the following days of l ife was not compensa ted .  In expe r imen ta l  r abb i t s  aged 26 days the m e a n  densi ty  in 
the occ ip i ta l  lobe was 625 ~ (l= 620 -~ 90~, P=0 .68) ,  and in the controls  816 ~ (~ =820 -+- 70 ~, P=0 .68) .  In 
the expe r imen ta l  r abb i t s ,  80% of cor t i ca l  a r e a s  had a densi ty  below 700p, while in the control  an imals  no 
such a r e a s  were  p r e s e n t  and the densi ty  va r i ed  f r o m  701 to 1000 # (Fig. 3). The number  of v e s s e l s  in the 
p a r i e t a l  lobe 21 days a f t e r  t r a u m a  also was sha rp ly  reduced.  The mean  densi ty  of the v a s o - c a p i l l a r y  ne t -  
work in the pa r i e t a l  lobe was 740 # ( l  = 7 4 0 •  65# ,  P=0 .68) ,  and in the controls  940/~ (Z =940~: 70# ,  P = 
0.68). In the expe r imen ta l  an imals ,  60% of cor t i ca l  a r e a s  in this region had a densi ty  below 800#,  while in 
the control  an imals  a r e a s  with a densi ty  h igher  than 800 p were  m o r e  numerous .  
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The results  thus show that local closed head injury disturbs the development of the brain as a whole; 
the intensity of proliferation of the cerebral  capillaries falls sharply, as a result  of which the brain sub- 
stance, especially at the site of trauma, contains fewer blood vessels than normally. 
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