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w h e n  t h e  l a s t  m e a s u r e m e n t s  we re  m a d e ,  t h e  m e a n  a r e a s  
of  t h e  e a r  r e g e n e r a t e s  in  b o t h  a b d o m i n a l l y  o p e r a t e d  
g r o u p s  w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  c o n t r o l s  
(_P < 0.010 in  b o t h  cases) .  I n  m a l e s  t h e  g r o w t h  r a t e  fell  

Table I. Effect of abdoufinal wounding on regenerative growth in 
males 

Group Treatment  Days N Mean area of Standard 
after regenerate error of 
excision a s % o f  mean 

initiallesion 

1 Abdominal wound 14 5 50.7 4- 5.3 
made at the time of 21 5 66.4 4-t-6.1 
ear tissue excision 28 5 70.3 4-4.3 

35 5 78.6 •  
42 5 79.2 4-5.9 
49 5 88.3 •  

2 Abdominal wound 14 6 50.5 4-3.7 
made 14 days before 21 6 61.7 4-5.4 
ear tissue excision 28 6 71.6 4-6.3 

35 6 77.8 4-6.6 
42 6 81.1 4-6.9 
49 6 86.8 4-6.0 

3 Control males with- 14 18 22.3 4-3.5 
out abdominal 21 18 49.1 4-2.4 
wounds 28 18 63.9 4-2.8 

35 18 72.8 =t=2.6 
42 18 77.0 4-2.8 
49 18 85.2 4-2.6 

Table II. Effect of abdominal wounding on regenerative growth in 
females 

Group Treatment  Days N Mean area of Standard 
after regenerate error of 
excision as % of mean 

initiallesion 

4 Abdominal wound 14 8 48.7 4-2.7 
made at the time of 21 8 61.2 z~3.5 
ear tissue excision 28 7 75.9 •  

35 8 88.0 4-4.2 
42 7 91.0 4-3.5 
49 7 97.6 •  

5 Abdominal wound 14 6 44.1 =t=2.9 
made 14 days before 21 6 67.2 +4 .4  
ear tissue excision 28 6 72.4 i 2 . 9  

35 6 78.9 •  
42 6 88.5 •  
49 6 89.6 4-3.8 

6 Control females 14 11 21.6 i 4 . 1  
without abdominal 21 11 38.9 •  
wounds 28 12 45.3 4-5.6 

35 12 57.1 4-5.6 
42 12 63.2 i 5 . 5  
49 12 67.2 4-4.9 

p r o g r e s s i v e l y  a f t e r  t h e  i n i t i a l  a c c e l e r a t i o n .  I t  w o u l d  t h u s  
a p p e a r  t h a t  s u r g e r y  c a n  a f f e c t  t h e  r e g e n e r a t i o n  r a t e  a t  a 
d i s t a n t  s i te ,  a n d  t h a t  t h e  e f f ec t  is  g r e a t e r  a n d  l a s t s  
l o n g e r  in  f e m a l e s  t h a n  in  m a l e s .  

T h e  m e c h a n i s m  b y  w h i c h  o p e r a t i v e  p r o c e d u r e s  a f f e c t  
d i s t a n t  r e g e n e r a t i o n  h a s  n o t  b e e n  e s t a b l i s h e d .  A l t h o u g h  
t h e  p o s s i b l e  r e l e a se  of  a w o u n d  h o r m o n e  f r o m  t h e  a b -  
d o m i n a l  w o u n d s  c a n n o t  b e  d i s c o u n t e d ,  i t  m a y  b e  t h a t  
c h a n g e s  in  t h e  h o r m o n a l  e n v i r o n m e n t  in  r e s p o n s e  t o  
s t r e s s  a r e  c o n c e r n e d .  S u c h  c h a n g e s  do  o c c u r  4,5, p a r t i c u -  
l a r l y  in  r e s p o n s e  to  s u r g i c a l  s t r e s s  ~. S ince  t h e  h o r m o n a l  
e n v i r o n m e n t s  of  m a l e s  a n d  f e m a l e s  a r e  d i f f e r e n t ,  i t  c o u l d  
a l so  a c c o u n t  for  t h e  d i f f e r e n t  r e s p o n s e s  in  g r o w t h  r a t e  
f o u n d  in  m a l e s  a n d  f e m a l e s  t o w a r d s  t h e  e n d  of  t h e  
r e g e n e r a t i v e  p r o c e s s .  P r o v i d e d  t h a t  t h e  n e r v e  s u p p l y  t o  
t h e  i n j u r e d  p a r t  is  i n t a c t  7 t h e r e  is a p i t u i t a r y - a d r e n o -  
c o r t i c a l  r e s p o n s e  t o  s u r g i c a l  s t r e s s  r e s u l t i n g  in  a n  in-  
c r e a s e d  l eve l  of  A C T H  in  t h e  b l o o d  a n d  a n  i n c r e a s e d  
o u t p u t  of  g l u c o c o r t i c o s t e r o i d s  s. T h e  l a t t e r  m a y  h e l p  to  
i n i t i a t e  t h e  r e g e n e r a t i v e  p r o c e s s  b y  i n t e n s i f y i n g  p r o t e i n  
m e t a b o l i s m  a n d  m a k i n g  a m i n o  a c i d s  a n d  n u c l e o p r o t e i n  
a v a i l a b l e  for  u s e  in  t h e  l a t e r ,  a n a b o l i c ,  p h a s e  o f  r epa i r .  
S ince  A C T H  s t i m u l a t e s  a d r e n a l  a n d r o g e n  p r o d u c t i o n  s 
a n d  m a n y  a n d r o g e n s  a r e  a n a b o l i c  a g e n t s ,  t h e s e  m a y  a l so  
s t i m u l a t e  r e g e n e r a t i o n .  I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  t h e  
a d r e n a l  g l a n d s  a r e  l a rge r ,  a n d  t h e  p l a s m a  c o n c e n t r a t i o n s  
o f  a d r e n a l  h o r m o n e s  h i g h e r ,  in  f e m a l e  r a t s  t h a n  in  
m a l e s  18. T h i s  m a y  e x p l a i n ,  i f  i t  is a l so  t r u e  fo r  r a b b i t s ,  
w h y  t h e  s t i m u l a t i o n  o f  r e g e n e r a t i v e  r a t e  w a s  g r e a t e r  in  
f e m a l e s  a f t e r  s u r g i c a l  s t r e s s  t h a n  in  m a l e s ,  a n d  w h y  i t  
p e r s i s t e d  l o n g e r  in  f e m a l e s  n,12. 

Zusammen/assung. V e r w u n d u n g  i n d u z i e r t  R e g e n e r a t i o n  
in  e n t f e r n t e n  S t e l l e n  be i  m / i n n l i c h e n  u n d  w e i b l i c h e n  
K a n i n c h e n .  D ie s  g i l t  ff ir  f r i ihe  R e g e n e r a t i o n s s t a d i e n  be i  
m / i n n l i c h e n  T i e r e n ,  w ~ h r e n d  be i  W e i b c h e n  d ie  R e g e n e r a -  
t i o n s w i r k u n g  m i n d e s t e n s  49 T a g e  anhAl t .  E s  w i r d  ve r -  
m u t e t ,  d a s s  es s i ch  u m  h o r m o n a l e  E i n w i r k u n g e n  i n f o l g e  
S t r e s s  h a n d e l t .  
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Lymphostatic Retinal Haemangiopathy 

A p r e l y m p h a t i c - l y m p h a t i c  p a t h w a y  h a s  b e e n  de-  
s c r i b e d  in  t h e  wa l l  of  c e r e b r a l  b l o o d  ves se l s ,  l e a d i n g  p ro -  
t e i n  a n d  t i s s u e  f lu id  to  t h e  c e r v i c a l  l y m p h a t i c s .  B l o c k a g e  
o f  t h i s  s y s t e m  r e s u l t s  in  o e d e m a t o u s  a l t e r a t i o n s  in  
c e r e b r a l  b l o o d  v e s s e l s ;  t h e  t e r m  ' L y m p h o s t a t i c  C e r e b r a l  
H a e m a n g i o p a t h y '  w a s  c o i n e d  for  t h i s  n e w  e n t i t y  of  
a n g i o l o g i c a l  p a t h o l o g y  1-3. 

F u r t h e r  s t u d i e s  r e v e a l e d  t h e  f a c t  t h a t  - a l t h o u g h  there 
are no lymph vessels in the retina - blockage o[ the cervical 
lymphatic system results in a Retinal Lymphostatic 
Haemangiopathy too .  

A l b i n o  r a t s  w e r e  s u b j e c t e d  to  a c e r v i c a l  l y m p h  b l o c k a g e  
a n d  t o  a s h a m  o p e r a t i o n ,  r e s p e c t i v e l y .  O n  t h e  5 t h  p o s t -  
o p e r a t i v e  d a y ,  t h e  a n i m a l s  w e r e  a n a e s t h e t i z e d  w i t h  
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N e m b u t a l ;  the  bulbus  oculi was p ro t r ac t ed  and  t r ansec ted  
in the  p lane  of the  equa to r  (slightly beh ind  the  origin of 
t he  iris). 

Hav ing  d iscarded  the  lens and the  v i t reous  body,  the  
re t ina  could easily be t a k e n  out.  The re t ina  was t h e n  f ixed 
in osmic acid (Millonig) for 1 h, del~ydrated in alcohol and  
e m b e d d e d  in D u r c u p a n  (Fluka). Thin  sect ions (silver in- 
te r ference  colour) were p repa red  on a Po r t e r -B lum ul t ra-  
mic ro tome  and  m o u n t e d  on 300-mesh uncoa ted  grids. 
Sections were s ta ined  wi th  lead c i t ra te  according to  
Reyno lds  and s tudied  unde r  a Tesla 242 D tab le  electron 
microscope.  

B a s e m e n t  m e m b r a n e s  of the  blood vessels ill re t inae  
of ra t s  sub jec ted  to a cervical  l y m p h  blockade  appear  to  
be conspicuously  th i ckened  as con t ra s t ed  to  the i r  no rmal  
appearance  in s h a m  opera ted  animals .  Ano the r  remark-  
able fea ture  of the  th i ckened  b a s e m e n t  m e m b r a n e s  is t he  
appearance  of a f ibri l lar  subs tance  t h a t  usual ly canno t  be 
seen under  normal  condi t ions .  Most  p robab ly  these  
fibrils become appa ren t  by  v i r tue  of swelling of t he  base- 
m e n t  m e m b r a n e  proper  being in an indis t inguishable  
compac tness  under  normal  condi t ions .  

Obviously  diffusion processes t h rough  these  th ickened  
b a s e m e n t  m e m b r a n e s  differ cons iderably  f rom those  under  
normal  condit ions.  

EXPERIENTIA 26/1 

Fig. 2. Blood vessel in the external plexiform layer of the retina in a 
rat subjected to cervical lymphatic blockage. G, Golgi apparatus of 
the endothelial cell; BM, basement nlembrane; E, endothelium. 
Note the conspicuous thickening of the basement menlbranes and the 
appearance of a fibrillar structure within the basement membrane 
( • ). - - - - - - ,  point at an innnediate contact channel between extra- 
cellular space of the neuropil and the basement membrane. 

Zusammen[assung. Verschluss  der  zervikalen L y m p h -  
b ah n en  ff ihrt  zu e iner  l ymphos ta t i s chen ,  re t ina len  
H~mang iopa th i e  mi t  Verd ickung  und S t ruk turver -  
~nderung der  Basa lmembranen .  
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Fig. 1. Blood vessel in the external plexiform layer of the retina in 
a sham operated rat. L, lumen of the blood vessel; E, enddthelium; 
BM, basement membrane; N, nucleus. 
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