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of t he  m e t h o d s  employed .  Therefore ,  we m a y  conc lude  
t h a t  if k in ins  are re leased du r ing  e n d o t o x i n  shock  in dogs, 
t h e  c o n c e n t r a t i o n  does no t  seem suf f ic ien t ly  large  to  
ascr ibe  a physiologic  role to  t h e m .  Fol lowing s imi la r  
h y p o t e n s i v e  episodes  p roduced  b y  Ka l l ik re in  in jec t ion ,  
we de t ec t ed  cons iderab le  a m o u n t s  of k inins .  Our  s t u d y  
showed  no s ign i f ican t  p a r t i c i p a t i o n  of t he  p l a s m a  k in ins  
in  endo tox i c  shock in t h e  dog. 

]~dsumd. A u c u n e  q u a n t i t 6  d6 tec tab le  de k in ines  ne fur  
t r ouv6e  aprbs  a d m i n i s t r a t i o n  d ' e n d o t o x i n e  et  Yon 
n ' o b t i n t  pas  de diff6rence s igni f ica t ive  d a n s  le c o n t e n u  
p l a s m a t i q u e  en k in inog~nes  apr~s l ' in jec t ion .  Nos r6sul- 

t a t s  n ' a t t r i b u e n t  aux  k in ines  a u c u n e  p a r t i c i p a t i o n  
s igni f ica t ive  ~ l ' h y p o t e n s i o n  du  choc endo tox ique .  
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Fehlerkorrekturen  bei s t ereo log i schen  M e s s u n g e n  an mens ch l i chen  Plazenten:  3. Der H o l m e s - E f f e k t  

W e n n  a n  P a r a f f i n s c h n i t t e n  v o n  m ens ch l i chen  P l a z e n t e n  
Z o t t e n v o l u m e n  u n d  -oberflAche m i t  Hilfe des I n t e g r a -  
t i onsoku la re s  b e s t i m m t  werden  sollen, so muss  ausser  de r  
S c h r u m p f u n g  u n d  der  S c h n i t t s t a u c h u n g  1 a u c h  eine 
wei tere  Feh le rque l le  be r f icks ich t ig t  werden :  I m  Gegen-  
sa tz  zu Anschl i f fen  in der  P e t r o g r a p h i c  k a n n  be i  d i cke ren  
h i s to log i schen  S c h n i t t e n  d a s  Messergebnis  zu hoch  sein, 
d a  a u c h  n i c h t  d i r e k t  in  der  op t i schen  E b e n e  gelegene 
Teile m i t g e m e s s e n  werden.  Diese E r s c h e i n u n g  wird  als 
H01mes-Ef fek t  beze i chne t  2. F i i r  kugelige O b j ek t e  s ind 
K o r r e k t u r f a k t o r e n  b e k a n n t ,  die es e r lauben,  den  Einf luss  
des Ho lmes -Ef fek t e s  a u s z u s c h a l t e n  ~, 3. Die P l a z e n t a r z o t -  
t e n  j edoch  s ind eher  aus  zy l indr i schen  A b s c h n i t t e n  auf-  
gebau t .  Es  gai t  d a h e r  fes tzuste l len ,  inwiefern  im Fal le  de r  
m e n s c h l i c h e n  P l a z e n t a  das  Mess resu l t a t  bei  ve r sch i edene r  
S c h n i t t d i c k e  d u r c h  den  H o l m e s - E f f e k t  bee inf luss t  wird.  

Material und Methode. Als U n t e r s u c h u n g s m a t e r i a l  
d i e n t e n  die bei  de r  U n t e r s u c h u n g  der  S c h n i t t s t a u c h u n g  
bere i t s  b e s c h r i e b e n e n  P a r a f f i n s c h n i t t e  m ens ch l i che r  P la -  
z e n t e n  1. Die Messung  von  Z o t t e n v o l u m e n  u n d  -ober-  
fliiche erfolgte  bei  e iner  Vergr6sse rung  von  320 x m i t  
Hilfe des I n t e g r a t i o n s o k u l a r e s  n a c h  MERZ *. Fi i r  jede  
S c h n i t t d i c k e  w u r d e n  30 Bi ldfe lder  aus  d e m  gle ichen 
S c h n i t t  ve rmessen ,  u n d  zwar  in  dre i  v o n e i n a n d e r  u n a b -  
h / ingigen Serien u n d  in unregelm/iss iger  Re ihenfo lge  de r  
Schn i t t d i cken .  Die E r f a h r u n g  h a t t e  gezeigt,  dass  be i  
dieser  Aufg l i ede rung  der  d u r c h  den  Messenden  ve ru r -  
sach te  s y s t e m a t i s c h e  Feh le r  a m  k le ins t en  geha l t en  
werden  k a n n .  

Ergebnisse und Diskussion. Es  w/ire zu e rwar ten ,  dass  
infolge des Ho lmes -Ef fek te s  die gemessenen  W e r t e  v o n  
Z o t t e n v o l u m e n  u n d  -oberfl / iche bei  den  d icken  S c h n i t t e n  
h 6 h e r  l iegen wfirden.  Dies is t  abe r  n a c h  d e m  E r g e b n i s  
unsere r  Messungen  n i c h t  der  Fa l l  (F iguren  1 u n d  2). F i i r  
die Ober f l / i chenmessung  sche inen  sogar  die W e r t e  fiir die 
d icke ren  Schn i t t e  b e d e u t e n d  n iedr iger  zu l iegen als ffir 
die d i i nnen  Schn i t t e .  N a c h  der  in  d iesem Fal l  j edoch  

u n e r l / i s s l i c h e n  K o r r e k t u r  des Einf lusses  der  S c h n i t t -  
s t a u c h u n g  I e rg ib t  s ich sowohl  fiir das  Z o t t e n v o l u m e n  als 
a u c h  ftir die Zot tenoberf l~iche eine Regress ionsgerade ,  die 
n u r  u m  e inen  ger ingen,  s t a t i s t i s ch  n i c h t  s ign i f ikan ten ,  
B e t r a g  y o n  der  H o r i z o n t a l e n  abweich t .  

Die Erk l / i rung  fiir das  F e h l e n  eines Anst ieges  der  W e r t e  
in  R i c h t u n g  der  d i cke ren  S c h n i t t e  is t  da r in  zu suchen ,  
dass  es bei  z u n e h m e n d e r  S c h n i t t d i c k e  v e r m e h r t  zu 
i J b e r l a g e r u n g e n  y o n  Z o t t e n a n s c h n i t t e n  k o m m t ,  die das  
E r f a s sen  des G e s a m t v o l u m e n s  u n d  der  Gesamtober f l i i che  
erschweren .  Bei  de r  V o l u m e n m e s s u n g  beispielsweise  

w u r d e n  p ro  Bi ldfeld  d u r c h s c h n i t t l i c h  20 T r e f f e r p u n k t e  
gez/ihlt.  W e n n  n u n  in j e d e m  Bi ldfe ld  d u r c h  O b e r l a g e r u n g  
v o n  Z o t t e n a n s c h n i t t e n  2 T r e f f e r p u n k t e  der  ZXhlung en t -  
gehen,  so e n t s p r i c h t  dies e inem Ver lus t  yon  10%. E i n  

2 3  V o l u r n e n  
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Fig. 1. Einfluss der Schnittdicke auf die Messung des Zotten- 
volumens. Die anhand der gezfthlten Trefferpunkte berechnete 
Regressionsgerade des Volumens zeigt keinen Anstieg in Richtung 
der dickeren Schnitte (Regressionskoeffizient b = -- 0,036). 
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Fig. 2. Einfluss der Schnittdicke auf die Messung der Zottenober- 
flfiche. Die berechnete Regressionsgerade zeigt keinen Anstieg in 
Riehtung der dickeren Sehnitte (Regressionskoeffizient b = --0,11, 
ohne Stauchungskorrektur sogar b =--0,28,  siehe gestrichelte 
Gerade). 
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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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Technischen Hoshschule, Aachen, 
51 Aachen (Deutschland), 1. Oktober 1969. 

s Arbeit mit Unterstiitzung durch die Deutsche Forschungsgemein- 
schaft. 

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. 
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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. 


