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Fig. 1. Bundle of closely packed 
filaments (bf) near the basal plas- 
malemma of a Sertoli ceil (S) in 
a spermatogenieally active tor- 
toise. Basal Iamina (bl) surround- 
ing the seminiferous tubule. Rather 
undifferentiated myoid cell (my). 
• 36,000. 

Fig. 2. Section parallel to the 
longitudinal axis of a semi- 
niferous tubule. Cross-sectioned 
bundles of filaments (bf) in foot 
processes of a Sertoli cell (S). 
Myoid cell (my) with few filaments 
(fi). Basal lamina (bl). • 36,000. 

however ,  show bund l e s  of closely packed  f i l aments ,  
wh ich  fill a 0.5 ~zm b r o a d  zone of t he  cell nea r  t he  basa l  
p l a s m a l e m m a  (Figure  1). F i l a m e n t s  are  o r i en ted  approx i -  
m a t e l y  p e r p e n d i c u l a r  to  t he  l o n g i t u d i n a l  axis  of the  
tubu le .  I n  sect ions  para l le l  to  th i s  axis  basa l  foot  processes 
w i t h  cross-sec t ioned bund le s  of f i l a m e n t s  can  be  obse rved  
(Figure  2). F o o t  processes  and  b u n d l e s  of f i l a m e n t s  
g rea t ly  r e semble  those  desc r ibed  in t h e  basa l  p a r t  of 
p r o x i m a l  t u b u l e  cells of r a t  k idneys  6-". Only  one t y p e  
of f i l ament ,  wh ich  is a b o u t  70 ~ th ick ,  occurs.  Cont rac t i l e  
a c t i v i t y  of semini fe rous  t ubu l e s  has  a l r eady  been  obse rved  
b y  ROOSEN-RuNGgN n,  who  sugges ted  t h a t  t h i s  a c t i v i t y  
was caused  b y  c o n t r a c t i o n  and  r e l a x a t i o n  of Ser tol i  ceils. 
C o m p a r i s o n  of t h e  t u b u l e  b o u n d a r y  s t r u c t u r e s  of t h e  
to r to i se  tes t i s  w i t h  those  of o the r  rept i les  n revea l  d i s t inc t  
differences,  wh ich  sugges t  t h a t  a genera l  conclus ion  
concern ing  t he  i n v o l v e m e n t  of Ser tol i  cells in  t u b u l e  
m o t i l i t y  c a n n o t  be  m a d e  as ye t  ~8. 

Zusammen/assung. I n  basa l  gelegenen,  f i i s schenar t igen  
For tsXtzen  der  Ser tol i -Zel len y o n  s p e r m a t o g e n e t i s c h  
a k t i v e n  gr iech ischen  L a n d s c h i l d k r 6 t e n  (Testudo graeca) 
I i nde t  m a n  F i l amen t b i i n d e l ,  die que r  zur  Achse der  
Samenkan/~lchen  ver laufen .  Es  muss  m6gl icherweise  
an  eine Be te i l igung  der  SertoI i-Zel len be im  T r a n s p o r t  yon  
Spe rmien  g e d a c h t  werden.  
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Autoradiographische Untersuchungen mit 3H-Thymidin an der Rattenmilz nach Kryonekrose 

I n  his to logischen,  h i s t o c h e m i s c h e n  n n d  au to rad io -  
g r a p h i s c h e n  E x p e r i m e n t e n  s ind die zellul/ tren R e a k t i o n e n  
an  Leber  u n d  Nieren  n a c h  K r y o n e k r o s e n  u n t e r s u c h t  
worden  1, ~. I n  ~ b e r e i n s t i m m u n g  m i t  k l in i schen  t3efunden ~ 
wurde  festgestel l t ,  dass  K r y o n e k r o s e n  ra sch  abhe i l en  u n d  
n u r  ger inge u m s c h r i e b e n e  ep i the l ia le  u n d  m e s e n c h y m a l e  
Ze l lp ro l i fe ra t ionen  ausl6sen.  I n  den  vo r l i egenden  U n t e r -  
s u c h u n g e n  h a b e n  w i t  geprtif t ,  ob  s ich das  k ryoch i ru rg i -  
sche V e r f a h r e n  a u c h  a n  der  Milz du rch f f ih ren  1Xsst u n d  
wie s ich die YVundhei lungsabl~ufe  an  d iesem Organ  n a c h  
K r y o n e k r o s e  v e r h a t t e n .  

A n  Milzen yon  145 g schweren  W i s t a r - R a t t e n  w u r d e n  
n a c h  e iner  loka len  Gef r ie rung  (-186~ 30 sec) u n d  n a c h  
e inmal iger  i.p. I n j e k t i o n  yon  ~ H - T h y m i d i n  (3,0 ~xC/lg 
K6rpergewich t ,  spezif ische A k t i v i t ~ t  2 C /mMol ,  N E N  

Chemicals ,  Bos ton ,  USA)  in S t r i p p i n g -F i l m-A u t o rad io -  
g r a m m e n  (AR 10, Kodak)  die P rozen t s~ t ze  r a d i o a k t i v  
m a r k i e r t e r  En tz t indur igsze l l en  (F ib rob las ten)  im G r a n u -  
l a t ionsgewebe  de r  k ryoch i ru rg i sch  gesch/ id ig ten  Milz 
b e s t i m m t .  

Das  mi t t l e r e  Milzgewicht  y o n  0,5 g ~tnderte sich n ich t .  
N a c h  12 h b i lde te  sich eine K o a g u l a t i o n s n e k r o s e  aus, a n  
de ren  R / inde rn  s ich n a c h  d e m  1. V e r s u ch s t ag  ein zell- 
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reiches Granulat ionsgewebe entwickel te  (Figur la). E ine  
leukozyt~re Demarka t ion  wie in der Leber  nach  Kryone-  
krose stellte sich jedoch nicht  ein. Nach  5-10 Tagen 
verkle iner te  sich die Nekrose. An der Milzoberfl~che 
konnten  mesothel iale  Zellproliferat ionen und im Granu- 
lat ionsgewebe mehrkernige  Riesenzellen und Kapi l lar-  
sprossungen beobachte t  werden (Figur lb).  30 Tage 

nach Versuchsbeginn war  nur  noch eine kleine flache, 
narbige E inz iehung  im Bereich tier fri iheren Nekrosezone 
vorhanden.  Ahnlich wie im Granulat ionsgewebe der 
kryonekrot isch gesch/~digten Leber  1 lag das M a x i m u m  des 
Markierungsindex der Wundf ib rob las ten  am 2. p.op. 
Tag (Figur 2). Ausserdem fiet auI, dass in den ersten 
18 Versuchss tunden auch rad ioak t iv  mark ie r te  basophile  

a) 

Nekrose -->- 

Branulationsgewebe 

b) 

Na[be --~ 

Fig. 1. a) 3 Tage alte Kryonekrose der Milz 
mit breitem Granulationsgewebssaum und 
Mesothelproliferationen an der Kapsel, H.E. 
• 32. b) 14 Tage are Kryonekrose der Milz 
mit fast vollst~indiger Vernarbung. H.E. • 13. 
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R u n d z e l l e n  v o r h a n d e n  waren ,  die j edoch  n a c h  dem 
1. Ve r suchs t ag  n i c h t  m e h r  n a c h w e i s b a r  waren .  E i n  Ver-  
gleich m i t  d e m  Ver lauf  des M a r k i e r u n g s i n d e x  im G r a n u -  
l a t ionsgewebe  de r  Lebe r  ~ h a t  gezeigt,  dass  es in  de r  Milz 
i n n e r h a l b  der  e r s ten  24 h zu e inem r a sche ren  Ans t i eg  u n d  
n a c h  d e m  2. V e r s u c h s t a g  zu e inem schne l le ren  Abfal l  der  
Prozents/~tze r a d i o a k t i v  m a r k i e r t e r  F i b r o b l a s t e n  gekom-  

m e n  war.  Die p ro l i fe ra t ive  A k t i v i t g t  n a c h  d e m  10. Ver-  
suchs t ag  war  e n t s p r e c h e n d  der  n a r b i g e n  H e i l u n g s t e n d e n z  
in der  Milz sehr  gering. 
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3H-TdR Harkierungs-lndex im Granutationsgewe~Je 

der Ratt enmil.z 

1 2 3 5 10 1~ 30 Tage 

Fig. 2. Verlauf des aH-Markierungsindex im Granulationsgewebe der 
Rattenmilz nach Kryonekrose in Abhfingigkeit yon der p.op. Ver- 
suehszeit. 

E b e n s o  wie an  den  b i s lang  u n t e r s u c h t e n  p a r e n c h y m a -  
t6sen  O r g a n e n  f i ih r t  eine lokale Gewebsve re i sung  a n  der  
Milz zu e iner  i r revers ib len  Zel lschgdigung.  Diese Kryone -  
krose  he i l t  auch  in der  Milz sehr  rasct l  n a r b i g  aus. Der  
W u n d h e i l u n g s a b l a u f  u n t e r s t r e i c h t  somit ,  dass  dieses 
schonende  ope ra t ive  V e r f a h r e n  4 a u c h  a n  der  Milz m6gl ich  
ist. 

Summary. The  a u t o r a d i o g r a p h i c  s tud ies  on spleen of 
r a t s  show - c o m p a r e d  w i t h  resu l t s  a f te r  c ryosurge ry  Oil 
l iver  and  k i d n e y  of r a t s  - t h a t  local  deep t i ssue  f reezing 
induces  i r revers ib le  cell in jur ies ,  b u t  t h e  localized spleen 
f reezing is fol lowed b y  an  excep t iona l ly  fas t  hea l ing  
process.  Af te r  3 weeks, t he re  are no  p ro l i f e ra t ive  mesen-  
c h y m a l  ac t iv i t i es  in t he  g r a n u l a t i o n  t issue.  4 weeks a f t e r  
cryonecrosis ,  on ly  a smal l  scar  can  be  de t ec t ed  on  t h e  
spleen surface.  
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Regenerat ion  f r o m  Short  S t u m p s  of the Rat G a s t r o c n e m i u s  Musc le  1 

In  some species of ve r t eb ra t e s ,  such  as t he  ch icken  2, 
cons iderab le  r egene r a t i ve  o u t g r o w t h  occurs  f rom t h e  
cu t  surface end  of a muscle  s tump ,  o f ten  to t he  e x t e n t  
t h a t  t he  or ig inal  gross con tou r s  of t he  muscle  are a l m o s t  
t o t a l l y  res tored.  O t h e r  species, for  example  t he  frog, are 
able  to  m u s t e r  on ly  a weak  local r egene r a t i ve  response  a t  
t he  cu t  surface of a muscle  s tump ,  a n d  grossly t he  size a n d  
shape  of t h e  muscle  s t u m p  change  b u t  l i t t lea.  LITVEI~ et  
al. ~, work ing  on  severa l  l i m b  muscles  in  t i le ra t ,  r epo r t ed  
t h a t  in  5 2 - 7 7 %  of t he  cases obv ious  e longa t ion  of t he  
muscle  s t u m p s  occur red  a n d  t h a t  of ten  su rp r i s ing ly  n o r m a l  
a p p e a r i n g  muscles  developed.  A m a j o r  un re so lved  ques t ion  
in th i s  work  was w h y  'o rganic '  r egene r a t i on  of muscles  
f rom t h e  s t u m p  occur red  in m a n y  cases, b u t  no t  in  others .  
Af te r  3 r epe t i t i ons  of t h e  e x p e r i m e n t  of LITVER et  al. ~ on  
t h e  ga s t rocnemius  muscle  of t he  ra t ,  t h e  answer  to  t h i s  
ques t ion  b e c a m e  a p p a r e n t .  

Methods. I n  22 cases all of the  g a s t r o c n e m i u s  a n d  
p l a n t a r i s  muscles  excep t  for a 3-5 m m  p r o x i m a l  s t u m p  
was excised in 60-100 g male  W i s t a r  rats .  D u r i n g  t he  
opera t ion ,  t i le r a t s  were anes t he t i z ed  wi t t l  sod ium 
p e n t o b a r b i t a l .  The  biceps  femoris  muscle  a n d  t he  skin  were 
su tu r ed  over  t he  n e a r l y  e m p t y  bed  of t he  muscle.  The  
muscles  were e x a m i n e d  grossly a t  per iods  of 36-55 days  
a f t e r  t he  in i t ia l  excis ion opera t ion .  

Results. I n  13 cases (61.8%) cons iderab le  e longa t ion  
of t he  muscle  s t u m p  h a d  occurred.  The  f inal  l eng ths  of t he  
r egene ra t ed  musc les  r anged  f rom 10-26 ram.  The  9 
r e m a i n i n g  muscle  s t u m p s  (38.2%) d e m o n s t r a t e d  e i the r  
m i n i m a l  e longa t ion  ( <  2 ram) or s l ight  regress ion in 
length .  

E l o n g a t i o n  of t he  muscle  s t u m p  was cor re la ted  w i t h  
t he  successful r eg ene r a t i on  of a func t iona l  Achil les 

t e n d o n  whereas  non-e longa t ion  was n o r m a l l y  assoc ia ted  
w i t h  unsuccessful  r egene ra t i on  of t h e  Achil les  t endon .  
In  all  13 cases of e longa t ion  t he  Achil les t e n d o n  h a d  
r egene ra t ed  p r o x i m a d  a n d  h a d  re -es tab l i shed  a good 
connec t ion  w i t h  t he  d i s ta l  p a r t  of t h e  muscle  s tump .  I t  
was somet imes  necessa ry  for t h e  r egene ra t i ng  t e n d o n  to  
br idge  a gap of 20-30 m m  in order  to  m a k e  c o n t a c t  w i t h  
t he  muscle.  A l t h o u g h  t he  mass  of f u n c t i o n a l  muscle  
t i ssue  in these  r egenera tes  was  a lways  cons ide rab ly  less 
t h a n  normal ,  never the les s  t h e  degree of r e s t o r a t i on  of 
n o r m a l  form in these  regenera tes  was  of ten  r e m a r k a b l e  
(Figure 1). 

Seven  of t he  9 non -e longa t i ng  muscle  s t u m p s  were 
b o u n d  down  to t he  u n d e r l y i n g  connec t ive  t issue, and  
the i r  size and  a p p e a r a n c e  was l i t t l e  changed  f rom t h a t  a t  
t he  or ig inal  ope ra t i on  (Figure  2). I n  these  cases t he  
r egene ra t i ng  Achil les  t e n d o n  h a d  no t  e x t e n d e d  as far  as 
t he  muscle  s t u m p  b u t  had,  itself, become  a t t a c h e d  to t he  
u n d e r l y i n g  t issues.  Two non -e longa t i ng  muscle  s t u m p s  
were d i rec t ly  a t t a c h e d  to r egene ra t ed  t endons .  P resen t ly ,  
no  def in i t ive  e x p l a n a t i o n  can  be  offered for t h e i r  regenera-  
t ive  quiescence.  
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