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Pa ra f f in  sect ions  were s t a ined  accord ing  to  H e r l a n t ' s  
t e t r a c h r o m e  me thod .  Mitoses  (metaphases )  were  c o u n t e d  
in 1000 cells of each  exp lan t .  S t a t i s t i ca l  s ignif icance was 
e v a l u a t e d  b y  S t u d e n t ' s  t - tes t .  The  a d e n o h y p o p h y s i a l  
e x p l a n t s  exposed  to T R H  alone  showed  s ign i f i can t ly  
h ighe r  m i to t i c  inc idence  (7.44 4- 0.85~ if c o m p a r e d  
w i t h  t he  con t ro l  (4.78 • 0.660/00). S R I F  a lone  h a d  no  
s ign i f ican t  inf luence  on t he  mi to t i c  inc idence  of t h e  
a d e n o h y p o p h y s i a l  e x p l a n t s  (4.2 • 0.470/00). However ,  
S R I F  added  t o g e t h e r  w i t h  T R H  t o t a l l y  b locked  t h e  
mi togen ic  effect  of t he  l a t t e r  (3.89 i 0.740/00). Vale  e t  al. 6 
r epo r t ed  t h a t  S R I F  b locks  t h y r o r o p i n  release induced  
b y  T R H .  Thus ,  the  effect  of S R I F  on t he  cell p ro l i fe ra t ion  
seems to be  c o n n e c t e d  w i t h  i t s  effect  on  h o r m o n e  release.  
I t  h a s  been  p o s t u l a t e d  t h a t  S R I F  acts  on  t he  p i t u i t a r y  
b y  lower ing  t he  cyclic A M P L  Since t he  cycl ic  A M P  is 
k n o w n  to  be  an  i n h i b i t o r  of mi toses  in c e r t a i n  cells, 
some a u t h o r s  p r e s u m e d  r a t h e r  a s t i m u l a t o r y  t h a n  a n  
i n h i b i t o r y  inf luence  of S R I F  on t he  a d e n o h y p o p h y s i a l  

cell r ep l i ca t ion  8, 9. However ,  we d e m o n s t r a t e d  p rev ious ly  
t h a t  d i b u t y r y l  cyclic A M P  does  n o t  inh ib i t ,  b u t  s t i m u l a t e s  
a d e n o h y p o p h y s i a l  cell p ro lo fe ra t ion  in v i t ro  s. I t  was  also 
s h o w n  t h a t  es t radio l ,  w h i c h  is k n o w n  to  s t i m u l a t e  
a d e n o h y p o p h y s i a l  cell pro l i fe ra t ion ,  increased  cyclic A M P  
c o n c e n t r a t i o n  in t h e  an t e r i o r  p i t u i t a r y  10. Thus ,  the  in- 
h i b i t o r y  effect  of S R I F  on  T R H - s t i m u l a t e d  a d e n o h y -  
p o p h y s i a l  m i t o t i c  a c t i v i t y  is n o t  in oppos i t ion  w i t h  t h e  
effect  of S R I F  on  a d e n o h y p o p h y s i a l  cyclic AMP.  
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Summary. The  d i s t ances  be tween  t he  f i rs t  and  f i f th  digi ts  an d  b e t w e e n  t h e  second an d  f o u r t h  d ig i ts  of t h e  r a t ' s  h i n d  
paw  were m e a s u r e d  a f t e r  c rush ing  t he  sciat ic  nerve.  T h e  d i s t ances  be tween  t h e  digi ts  r ecovered  s ign i f i can t ly  fas te r  
in  weak  ne rve  c rush ing  t h a n  in s t rong  crushing ,  an d  fas te r  in  d i s t a l  n e r v e  c ru sh ing  t h a n  in p r o x i m a l  crushing.  These  
resu l t s  sugges t  t h a t  th i s  m e t h o d  is ava i l ab le  for e v a l u a t i n g  the  f u n c t i o n a l  r ecove ry  a f t e r  ne rve  crushing .  

A s imple  m e t h o d  for  e v a l u a t i n g  t he  degrees  of ne rve  re- 
g e n e r a t i o n  a f t e r  c rush ing  t he  pe r iphe ra l  n e r v e  in t h e  u n -  
a n e s t h e t i z e d  and  u n r e s t r a i n e d  a n i m a l  ha s  been  requ i red  
in pharmaco log ica l ,  phys io logica l  and  b iochemica l  s tudies .  
Fo r  example ,  i t  is m u c h  needed  in i n v e s t i g a t i n g  t he  t i m e  
course of f u n c t i o n a l  r ecove ry  in t he  same  a n i m a l  a f t e r  
ne rve  in jur ies  or  in m e a s u r i n g  b o t h  t he  b iochemica l  
changes  of muscle  or  of n e r v e  and  t he  degrees  of t he  n e r v e  
r egenera t ion .  This  r e p o r t  descr ibes  a new m e t h o d .  
Methods. Male W i s t a r - I m a m i c h i  r a t s  (6 weeks  a f t e r  b i r th )  
were a n e s t h e t i z e d  w i th  p e n t o b a r b i t a l  sod ium (40 mg/kg ,  
i.p.). The  lef t  sciat ic  ne rve  was c rushed  over  a l eng th  of 

2 m m  u n d e r  c o n s t a n t  p ressure  a t  t h e  level  of t h e  h ips  
( ' p rox ima l  c rush ' )  or t h e  t h i g h  ( 'd i s ta l  c rush ' )  for 5 m in  
w i t h  P 6 a n ' s  h e m o s t a t i c  forceps whose  c o n t a c t  surfaces 
h a d  been  f l a t t ened .  T h e  ne rve  was c rushed  a t  a pos i t ion  
10 m m  f rom t h e  t i p  of t h e  forceps.  T h e  forceps h a v e  3 
levels (refered to  here  as t h e  weakes t  s tep,  the  midd le  s tep  
a n d  t h e  s t ronges t  step) of compress ive  s t r eng th .  In  t h i s  
e x p e r i m e n t s  t h e  midd le  s tep  ( 'weak  c rush ' )  a n d  s t ronges t  
s tep  ( ' s t rong  crush ' )  of t h e  forceps were used. T h e  sciat ic  
n e r v e  wh ich  is a p p r o x i m a t e l y  0.8 m m  t h i c k  was  c rushed  
to a p p r o x i m a t e l y  0.3 m m  t h i c k  in t h e  weak  c rush  an d  to  
a p p r o x i m a t e l y  0.2 m m  t h i c k  in t h e  s t rong  crush.  
M a x i m u m  d i s t ances  b e t w een  t h e  d ig i ts  (DBD) of the  r a t ' s  
h i n d  paw were m e a s u r e d  w i t h  cal l ipers  a t  t he  t ips  b y  
h o l d i n g  t h e  r a t ' s  h ips  f rom b e h i n d  a n d  b y  p u s h i n g  t h e  
p aw  s l igh t ly  to  t h e  floor. W h e n  t h e  f i rs t  an d  f i f th  digi ts  
a p p r o a c h e d  a n d  t h e i r  t ips  b e c a m e  invis ib le  f rom the  
dorsa l  side, t h e  D B D  were gauged  f rom t h e  sole side. The  
d i s t ances  b e t w e e n  t h e  f i rs t  a n d  f i f th  d ig i ts  (DBD �9 1-5) 
a n d  b e t w een  t h e  second a n d  f o u r t h  d ig i ts  ( D B D - 2 - 4 )  
were m e a s u r e d  3 t i m e s  or more  a n d  t h e  va lues  were 
ave raged .  
S t u d e n t ' s  t - t e s t  was  used for s t a t i s t i ca l  compar i son  
b e t w een  d i f fe ren t  t r e a t m e n t  groups.  

Fig. 1. The rat's hind paw on the day after strong nerve crushing. 
The 5 digits of the rat's hind paw are spread apart on the intact side, 
but not on the injured side. 
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Results .  T h e  5 d i g i t s  of  t h e  r a t ' s  h i n d  p a w  a r e  s p r e a d  
u n d e r  n o r m a l  c o n d i t i o n s ,  b u t  c l o sed  a f t e r  n e r v e  c r u s h i n g .  
F i g u r e  1 s h o w s  t h e  h i n d  p a w  o n  t h e  d a y  a f t e r  s t r o n g  n e r v e  
c r u s h i n g .  T h e  D B D  were  m e a s u r e d  1, 2, 4 a n d  7 d a y s ,  a n d  
t h e n  a t  7 - d a y - i n t e r v a l s  u p  t o  70 d a y s  a f t e r  c r u s h i n g  t h e  
s c i a t i c  n e r v e .  T h e  D B D  �9 1 - 5  a n d  2 - 4  w e r e  a t  a m i n i m u m  
o n  t h e  f i r s t  o r  t h e  s e c o n d  d a y  a f t e r  n e r v e  c r u s h i n g  
( f igu re s  2 -5) .  T h e  D B D  r e c o v e r e d  s i g n i f i c a n t l y  f a s t e r  in  
w e a k  n e r v e  c r u s h i n g  t h a n  in  s t r o n g  n e r v e  c r u s h i n g  
( f igu re s  2 a n d  3). 
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Fig. 2. The distances between the first and fifth digits of the rat 's  
hind paw after weak and strong nerve crushing at a distal level. The 
distances between the digits of the injured side are expressed as a 
percentage in comparison with those of the intact  side. Each value is 
the mean -4- SEM of 9 animals in weak crushing and 7 animals in 
strong crushing. *p < 0.05, **p < 0.01, ***p < 0.001 (Student 's  
t-test). 
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Fig. 3. The distances between the second and fourth digits of the 
rat 's  hind paw after weak and strong nerve crushing at a distal level. 
Each value is the mean -1- SEM of 9 animals in weak crushing and 
7 animals in strong crushing. Other remarks on data  are the same 
as in figure 2. 

T h e  D B D  r e c o v e r e d  s i g n i f i c a n t l y  f a s t e r  in  d i s t a l  c r u s h i n g  
t h a n  in  p r o x i m a l  c r u s h i n g  a f t e r  b o t h  w e a k  a n d  s t r o n g  
n e r v e  c r u s h i n g .  F i g u r e s  4 a n d  5 s h o w  t h e  d i f f e r e n c e s  in  t h e  
r e c o v e r y  r a t e  a f t e r  s t r o n g  n e r v e  c r u s h i n g  a t  d i f f e r e n t  
l eve l s .  U n t i l  7 d a y s  a f t e r  n e r v e  c r u s h i n g ,  t h e  v a l u e s  for  
t h e  D B D  in  d i s t a l  c r u s h i n g  w e r e  s m a l l  a n d  a l m o s t  t h e  
s a m e  a s  t h o s e  in  p r o x i m a l  c r u s h i n g .  H o w e v e r ,  14 d a y s  
a f t e r  n e r v e  c r u s h i n g  t h e  D B D  a b r u p t l y  b e g a n  t o  r e c o v e r  
in  d i s t a l  c r u s h i n g ,  b u t  n o t  in  p r o x i m a l  c r u s h i n g .  
Discussion.  T h e  v a r i a b i l i t y  of  t h e  d a t a  o b s e r v e d  in  t h i s  
m e t h o d  is  v e r y  s l i gh t ,  e s p e c i a l l y  in  t h e  D B D  �9 1-5 .  I n  t h e  
D B D  �9 2 - 4  p r a c t i c e  m a k e s  t h e  v a r i a b i l i t y  less .  T h e r e  w a s  
a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  w e a k  a n d  s t r o n g  n e r v e  
c r u s h i n g .  T h e r e f o r e  t h e  e f f e c t s  of  d r u g s  o n  t h e  f u n c t i o n a l  
r e c o v e r y  a f t e r  n e r v e  c r u s h i n g  c o u l d  be  e x a m i n e d  b y  t h i s  
m e t h o d .  
T h e r e  w a s  a l so  a s i g n i f i c a n t  d i f f e r e n c e  in  t h e  r e c o v e r y  r a t e  
b e t w e e n  d i s t a l  a n d  p r o x i m a l  n e r v e  c r u s h i n g .  T h e  D B D  
a f t e r  d i s t a l  n e r v e  c r u s h i n g  r e c o v e r e d  s i g n i f i c a n t l y  f a s t e r  
t h a n  a f t e r  p r o x i m a l  c r u s h i n g  in  b o t h  w e a k  a n d  s t r o n g  
n e r v e  c r u s h i n g .  S t o p f o r d  ~ c l a i m e d  t h a t  t h e  p r o g n o s i s  w a s  
m o r e  f a v o u r a b l e  t h e  n e a r e r  t h e  s u t u r e  is to  t h e  s p i n a l  
co rd .  Y o u n g  3, h o w e v e r ,  s u g g e s t e d  t h a t  in  t h e  r a b b i t  t h e r e  
w a s  no  g r e a t  d i f f e r e n c e  b e t w e e n  t h e  r a t e  o f  a d v a n c e  of  t h e  
a x o n  t i p s  in  d i f f e r e n t  d i v i s i o n s  of  t h e  s c i a t i c  n e r v e .  O n  t h e  
o t h e r  h a n d ,  G u t m a n n  e t  al. ~ r e p o r t e d  t h a t  in  t h e  r a b b i t  
t h e  r a t e  o f  a d v a n c e  of  f u n c t i o n a l  c o m p l e t i o n  w a s  l ow er  
a f t e r  h i g h  l e s i o n s  t h a n  a f t e r  l ow  ones .  
A d v a n t a g e s  of  m e a s u r i n g  t h e  D B D  �9 1 -5  a n d  2 - 4  o f  t h e  
r a t ' s  h i n d  p a w  a r e  as  fo l lows .  1. T h e  m e t h o d s  a r e  s i m p l e .  
2. T i m e  c o u r s e  of  t h e  f u n c t i o n a l  r e c o v e r y  a f t e r  c r u s h i n g  
t h e  sc i a t i c  n e r v e  c a n  be  o b s e r v e d  in  a n  u n a n e s t h e t i z e d  
a n d  u n r e s t r a i n e d  a n i m a l .  3. T h e r e  is  a s i g n i f i c a n t  d i f f e r -  
e n c e  in  t h e  s p e e d  of  t h e  f u n c t i o n a l  r e c o v e r y  b e t w e e n  
w e a k  a n d  s t r o n g  n e r v e  c r u s h i n g .  4. T h e r e  is a s i g n i f i c a n t  
d i f f e r e n c e  of  f u n c t i o n a l  r e c o v e r y  b e t w e e n  t h e  l eve l s  of  
n e r v e  c r u s h i n g .  5. T h e  r e p r o d u c i b i l i t y  of  t h e  d a t a  o b t a i n e d  
b y  t h i s  m e t h o d  is v e r y  good .  
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Fig. 4. The distances between the first and fifth digits of the rat 's  Fig. 5. The distances between the second and fourth digits of the 
hind paw after strong nerve crushing at distal and proximal levels, rat 's  hind paw after strong nerve crushing at distal and proximal 
Each value is the mean i SEM of 7 animals. Other remarks on data levels. Each value is the mean 4- SEM of 7 animals. Other remarks 
are the same as in figure 2. on data  are the same as in figure 2. 


