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Anste igen  der W e r t e  um e twa  10% infolge des Holmes-  
Effektes ,  w i e e s  bei  einer  Schni t td icke  yon  20 ~z fiir 
zyl indr ische Objek te  v o m  Durchmesse r  der  P lazen ta r -  
zo t t en  (50-80 V) zu e rwar ten  w/ire, wird  d a m i t  wieder  
kompens i e r t  und  k o m m t  im Messergebnis  n ich t  zum Aus- 
druck.  E n t s p r e c h e n d e  t )be r legungen  gel ten auch  fiir die 
Messung der  OberflS, che. 

Summary. In  stereological  measur ings  of vo lume and 
surface of h u m a n  p lacen ta l  villi sy s t ema t i c  over- 
e s t ima t ion  due to sect ion th ickness  (Holmes-effect)  was 

no t  observed,  p robab ly  because i t  is compensa t ed  by  
over lapp ing  of sect ions  of villi. 
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T h e  E f f e c t  o f  A b d o m i n a l  W o u n d i n g  on  t h e  R a t e  o f  

I t  has  been  d e m o n s t r a t e d  t h a t  the  ra te  of t issue 
regenera t ion  is h igher  in male  rabb i t s  t h a n  it is in females  1 
and  it has  been  proposed  t h a t  the  h igher  androgen  level 
in males  is concerned  in p roduc ing  th is  effect  ~. The 
reduc t ion  of t he  androgen  level in males  by o r ch idec tomy  
d o e s ' n o t  cause a s imple lowering of the i r  regenera t ion  
ra te  as migh t  be expected .  In s t ead  a s ignif icant  r educ t ion  
in regenera t ion  ra te  only occurs if there  is a considerable  
delay be tween  cas t ra t ion  and the  excision of ear t issue.  
Where  cas t ra t ion  is followed by  immed ia t e  excision of ear 
t issue the  a m o u n t  of regenera t ive  g rowth  ach ieved  by  
49 days  af ter  excision (when m e a s u r e m e n t s  ceased) is 
s imilar  to t h a t  found  in control  males.  In  all the  groups 
of cas t r a t ed  males  there  is an ini t ial  accelera t ion of 
growth,  inversely  p ropor t iona l  to  the  delay be tween  
cas t ra t ion  and  the  excision of ear tissue, followed by  a 
reduc t ion  in t he  ra te  of regenera t ion  a. One possible  ex- 
p l ana t ion  for the  init ial  increase is t h a t  the  stress pro- 
duced by  the  cas t ra t ion  procedure  t empora r i l y  s t imula tes  
regenera t ion  so t h a t  t he  pred ic ted  inh ib i to ry  effect  of 
decreased tes t icu lar  androgen  supply  is masked.  The 
p resen t  communica t i on  describes some exper imen t s  per- 
fo rmed  to inves t iga te  th is  possibil i ty.  

Method. U n d e r  i.v. p e n t o b a r b i t o n e  anaes thes ia  a mid-  
line abdomina l  incision, 3 cm long and  ending  3 cm above  
the  symphys i s  pubis,  t h rough  the  whole  th ickness  of the  
abdomina l  wall, was made  in each of a series of rabbi t s ,  of 

Tis sue  Regenera t ion  

mixed  s tock and  over  6 m o n t h s  old. The w o u n d  was 
su tu red  in 2 layers, one for the  pe r i t oneum and  muscle  
and  one for the  skin, w i t h  cont inuous  sutures  of silk. 
In  one group of males and  one of females,  1 cm ~ of t issue 
was excised th rough  the  full th ickness  of the  p inna  of the  
ears immed ia t e ly  af ter  abdomina l  wounding.  In  a fu r the r  
2 groups of rabb i t s  the  ear  t issue was excised 14 days  
af ter  the  abdomina l  opera t ion.  W o u n d s  were made  in b o t h  
ears of each r abb i t  bu t  t he  g rowth  of the  regenera te  ~ was 
only  measured ,  by  a pho tog raph ic  procedure,  in one. The 
g rowth  of the  ear regenera tes  of t he  4 groups of ab- 
domina l ly  wounded  an imals  was compared  wi th  t h a t  of a 
series of controls  w i t h o u t  abdomina l  wounds.  

Results and discussion. The effect  of abdomina l  wound-  
ing on the  g rowth  of t he  ear b l a s t e m a t a  is shown in 
Figures  1 and  2 and Tables  I and II .  The presence of an 
abdomina l  wound  s t imu la t ed  regenerat ion,  for the re  was 
s ignif icant ly  more  g rowth  in the  ear  regenerates  of all 
4 groups  of abdomina l ly  wounded  rabb i t s  by  14 days  
af ter  ear t issue excision t h a n  there  was  in the i r  respec t ive  
controls  ( P  < 0.005 in all cases). In  females  the  regenera-  
t ion  ra te  was  ma in t a ined  at  a h igh level so t h a t  a t  49 days,  

1 J. JOSEPH and M. DYSON, Nature 208, 599 (1965). 
2 j .  JOSEPH and M. DvSON, Br. J. Surg. 53, 372 (1966). 

M. DYsoN and J. JosEpH, J. Anat. 103, 491 (1968). 
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Fig. 1. The effect of abdominal wounding on the rate of regeneration 
of ear tissue in males. A, Abdominal wound made at the time of ear 
tissue excision; [~, abdominal wound made 14 days before ear tissue 
excision; D, control males without abdominal wounds. 

8O c=, 

:~ 6o 

-~ t0 

z0 

Time [days) 

Fig. 2. The effect of abdominal wounding on the rate of regeneration 
of ear tissue in females. Ik, Abdominal wound made at the time of ear 
tissue excision; It, abdominal wound made 14 days before ear tissue 
excision; 0, control females without abdominal wounds. 
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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  


