
EXPERIENTIA 25/3 Specialia 323 

gar  n i c h t  r eduz ie r t  werden  9. Fi i r  Cort isol  f a n d e n  MUROTA 
und  TAMAOKI keine  Ver~tnderung des S u b s t i t u e n t e n  a m  
C-Atom.  Der  H a u p t m e t a b o l i t  des Cort isols  im Knorpe l -  
gewebe wurde  als 3e, l i B ,  17~, 2 1 - T e t r a h y d r o x y - 5 f l -  
p regnan-20-on  iden t i f i z i e r tL  E r  h a t  ke ine  W i r k u n g  auf  
den  W a s s e r g e h a l t  der  K n o r p e l  in  v i t ro .  

Tabelle II. Wirkung verschiedener A4-3-Keto-llfl-hydroxy-C21 - 
Steroide auf den Hydratationsgrad in Abh/ingigkeit yon der Kon- 
zentration 

0.001 0.01 0.1 1.0 
~xg/ml [xg/ml ~xg/ml  [xg/ml 

ll~-Hydroxyprogesteron 96J_ 3.1 7712.3 794- 3.2 794- 2.4 
P - < 0.001 < 0.01 < 0.001 

884-2.4 664-4.6 68j_2.2 67J_1.7 
P < 0.05 < 0.01 < 0.001 < 0.001 

862_3.2 774-2.1 71=1.5 
P < 0.02 < 0.001 < 0.001 

814-2.9 764-2.9 714-2.0 
P < 0.05 < 0.001 < 0.001 

994-2.0 794-1.9 704-2.5 652_4.1 
P < 0.02 < 0.001 < 0.001 

1 lfl, 17~-Dihydroxy- 
progesteron 

Corticosteron 

Cortisol 

21-Dehydrocortisol 

A u f g r u n d  der  vor l i egenden  Versuche  is t  die A n n a h m e  
nahe l iegend ,  dass  die Knorpelze l le  a n  Steroiden,  welche 
in die W a s s e r r e g u l a t i o n  eingreifen,  lediglich das  im R ing  A 
lokal i s ier te  S t r u k t u r m e r k m a l  verXnder t .  So wird  bei-  
spielsweise das  h y d r a t i s i e r u n g s h e m m e n d e  Cort isol  in  sei- 
nen  diesbezt igl ich i n a k t i v e n  M e t a b o l i t e n  umgewande l t .  
Ob die m i t  d e m  E i n t r i t t  des Wasse r s to f f s  in  5f l -Ste l lung 
v e r b u n d e n e  kon f igu ra t i ve  K n d e r u n g  der  gegense i t igen  
Lage der  A- u n d  B-R inge  auch  bei  den  21-Desoxy-  u n d  
2 1 - D e h y d r o v e r b i n d u n g e n  zu i n a k t i v e n  M e t a b o l i t e n  f i ihrt ,  
mf iss ten  wei tere  U n t e r s u c h u n g e n  ergeben.  

Summary .  E m b r y o n i c  chick  car t i lages  were c u l t i v a t e d  
in a s y n t h e t i c  n u t r i e n t  med ium.  I n  t h i s  e x p e r i m e n t a l  
p rocedure  cort isol  is k n o w n  to reduce  t he  w a t e r  u p t a k e  
of t he  car t i lages.  I t  was  found  t h a t  some C21-steroids 
exe r t  a s imi la r  ac t iv i ty .  Those  of t he  s te ro ids  inves t iga ted ,  
wh ich  i nh ib i t  w a t e r  up take ,  h a v e  in c o m m o n  a A4-3-keto 
group,  a n  11f l -hydroxy group,  a n d  a ke to  g roup  in posi-  
t i on  20; oxygen  func t ions  in  pos i t ions  21 a n d  17~ seem 
to  be  of m i n o r  i m p o r t a n c e  for th i s  ac t iv i ty .  The  poss ib i l i ty  
of these  s teroids  be ing  i n a c t i v a t e d  b y  cel lular  enzymes  
is discussed.  

B. SCHAR 

Pharmazeutische A bteilung, 
B iologische Laboratorien der C I B A A ktiengesellschafl, 
Basel (Schweiz), 7. Dezember 1968. 

Ausmass der Projektionsbilder in Prozentzahlen der entsprechenden 
Kontrollen. Mittelwerte aus mindestens 4 Versuchen-4- Standard- 
abweichung des Mittelwerts. P, Irrtumswahrscheinlichkeit beim 
Vergleich Versuch-Kontrolle. 

E. GERHARDS, G. RASPI~ und R. WIECHERT, Arzneimittel-Forsch. 
17, 431 (1967). 

M o r p h o l o g i c a l  Arte fac t s  in B i o p s y  S p e c i m e n s  of 

The  p r e sen t  s t u d y  was u n d e r t a k e n  in order  to  descr ibe  
the  his to logical  and  u l t r a s t r u c t u r a l  changes  p roduced  b y  
b iopsy  t e c h n i q u e  in the  tes t i s  t ubu le s  of t he  ra t .  

Material and methods. Ten  a d u l t  a lb ino  ra t s  weighing  
200 g were used for th i s  s tudy .  Fol lowing e the r  anaes thes ia ,  
a l ong i tud ina l  incis ion of t he  t u n i c a  was made,  t he  smal l  
po r t i on  of he rn i a l  p a r e n c h y m a  was r e m o v e d  and  fixed 
in Bou in ' s  so lut ion.  The  tes t i s  on  the  o t h e r  side was 
en t i re ly  r e m o v e d  and  fixed. 3 ~z t h i ck  sec t ions  were 
s ta ined  w i t h  haematoxy l in -eos in ,  H o p a  a n d  Ho tchk i s s -  
McManus.  Some b iopsy  f r a g m e n t s  were f ixed in cold 2% 
o s m i u m  t e t rox ide  buf fe red  accord ing  to MILLONIG 1 and,  
a f t e r  d e h y d r a t i o n ,  were e m b e b b e d  in Ara ld i t e  (Durcopan  
ACH). T h i n  sect ions  were m o u n t e d  on F o r m v a r  coa ted  
grids a n d  e x a m i n e d  in a Siemens  E l m i s k o p  I e lec t ron  
microscope,  a f te r  s t a in ing  w i t h  lead h y d r o x i d e  accord ing  
to KARNOVSKY ~. 

Results. L i g h t  mic roscopy:  T he  tubu le s  of t he  b iopsy  
spec imens  show d e s q u a m a t e d  s p e r m a t o c y t e s  a n d  spe rma-  
t ids  in t h e  l u m e n  (Figure  2). Fissures  are v is ib le  ill t h e  
ep i the l i um of t he  semin i fe rous  t ubu l e s  a n d  t h e y  are 
pe rpend icu l a r  (Figure 2) or para l le l  (Figure  3) to  t h e  
b a s e m e n t  m e m b r a n e .  The  i n t e r s t i t i u m  m a y  be  e d e m a t o u s  
and  some t imes  filled b y  semina l  cells (Figure  3). 

E l ec t ron  mic roscopy :  In  t he  e lec t ron  microscope  des- 
q u a m a t e d  cells in t he  semini fe rous  l umen  of t h e  t ubu l e s  
observed  in t he  l igh t  microscope  a p p e a r  to  be  spe rma-  

the T e s t i s  

tocy tes  and  s p e r m a t i d s  (Figure  4). Large  c lumps  of t he  
apica l  po r t i ons  of Ser tol i  cells, f r a g m e n t s  of p l a s m a  
m e m b r a n e ,  m i t o c h o n d r i a  w i th  p a r t l y  d i sorganized  c r i s tae  
a n d  severa l  swollen vesicles of t he  s m o o t h  endop la smic  
r e t i cu lum are p r e sen t  in  t he  t u b u l a r  l u m e n  (Figure 4). 
The  basa l  po r t i on  of t he  Ser tol i  cells, t h e  s p e r m a t o g o n i a  
of t y p e  A and  B nea r ly  a lways  m a i n t a i n  t h e i r  n o r m a l  
pos i t ion  nea r  the  b a s e m e n t  m e m b r a n e  (Figures 5 and  6). 
The  cel lu lar  c o m p o n e n t s  of t he  s p e r m a t o g o o n s  are well  
p re se rved ;  h o w e v e r  the  p l a s m a  m e m b r a n e  of ten  appe a r s  
to  be  i n t e r rup t ed .  

The  a p p e a r a n c e  of t he  cel lular  ( smoo th  muscle  cells, 
f ibroblas ts )  and  acel lular  c o m p o n e n t s  of t h e  b o u n d a r y  
t i ssue  ( tun ica  propr ia)  is no rmal .  

Discussion. These  f ind ings  show t h a t  t he  b iopsy  tech-  
n ique  of tes t i s  p roduces  morpho log ica l  a r t e f ac t s  in t h e  
semin i fe rous  tubules .  The  m o s t  e v i d e n t  a r t e f ac t  is t he  
presence  of d e s q u a m a t e d  cells in t he  t u b u l a r  lumen .  

E l ec t ron  microscopic  s tudies  8 h a v e  s h o w n  t h a t  in te r -  
cel lular  connec t ions  are  p re sen t  in  t he  basa l  po r t i on  of 
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t h e  Se r to l i  cell.  T h e s e  c o n n e c t i o n s  h a v e  n o t  b e e n  d e m o n -  
s t r a t e d  b e t w e e n  cel ls  of  t h e  g e r m i n a l  e p i t h e l i u m  n o r  be -  
t w e e n  Se r to l i  cel ls  a n d  g e r m i n a l  cells.  T h e  s p e r m a t o c y t e s  
a n d  s p e r m a t i d s  a r e  c o n t a i n e d  in  p l a s m a  m e m b r a n e  
i n v a g i n a t i o n s  of  t h e  Se r to l i  cel ls  3-6. T h e  i n v a g i n a t i o n s  
s u r r o u n d  t h e  s e m i n a l  cel ls  a n d  k e e p  t h e m  in  p l a c e  b y  a 
w e d g i n g  s y s t e m .  T h e r e f o r e  i t  m a y  b e  p r e s u m e d  t h a t  t h e  
m e c h a n i c a l  i n j u r y  d u e  t o  t h e  b i o p s y  t e c h n i q u e  d i s o r g a n i z e s  
t h e  s e m i n a l  cel ls  w h i c h  do  n o t  h a v e  i n t e r c e l l u l a r  c o n n e c -  
t i o n  s y s t e m s ,  a n d  p r o d u c e s  a ce l lu l a r  d e s q u a m a t i o n .  
B e s i d e s  t h e  b i o p t i c  t r a u m a  c o u l d  be  c o n s i d e r e d  a s t i m u l u s  

for  t h e  c o n t r a c t i o n  of  t h e  s m o o t h  cel ls  of  t h e  b o u n d a r y  
t i s s u e  ( t u n i c a  p r o p r i a ) .  T h i s  c o n t r a c t i o n  m a y  e n h a n c e  
t h e  ce l lu l a r  d e s q u a m a t i o n .  

T h e  p r e s e n c e  o f  g e r m i n a l  ce l ls  in  t h e  i n t e r s t i t i u m  is 
p r o b a b l y  d u e  to  t h e  l e s ion  in  t h e  t u b u l a r  wa l l .  

O u r  f i n d i n g s  in  t h e  b i o p t i c  s p e c i m e n s  of  t h e  r a t  s u g -  
g e s t  t h a t  a n a l o g o u s  a r t e f a c t s  m a y  be  p r e s e n t  in  t h e  h i s t o -  
log ica l  o b s e r v a t i o n s  in  h u m a n  t e s t i s  o b t a i n e d  b y  t h e  
s a m e  t e c h n i q u e .  T h e s e  f i n d i n g s  s e e m  also  t o  i n d i c a t e  
t h a t  s o m e  h i s t o l o g i c a l  a s p e c t s  p r e s e n t  in  t h e  h u m a n  t e s t i s  
( d e s q u a m a t i o n  of  g e r m i n a l  ceils) a n d  c o n s i d e r e d  to  b e  
i n d i c a t i v e  o f  p a t h o l o g i c a l  c o n d i t i o n s  s u c h  as  o l i g o s p e r m i a  
a n d  i n f e r t i l i t y  7-9, m a y  be  a r t e f a c t s  d u e  to  t h e  b i o p s y  
t e c h n i q u e  lo,n.  

Fig. 1. Normal rat testis fixed in toto. The epithelium of the semini- 
ferous tubules appears compact and there are no desquamated cells 
in the tubular  lumen. Hopa staining. • 140. 
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Fig. 2. Rat  testis obtained at biopsy. Clumps of germinal cells are 
visible in the tubular  lumen (single arrow). In the other seminiferous 
tubules, lesions affecting the entire depth of the epithelium can be 
seen and are found perpendicular to the tuniea propria (double 
arrow). Hopa staining. • 350. 

Fig. 3. Rat  testis obtained at biopsy. The structure of the semini- 
ferous tubule is significantly modified. The tubular  lumen is filled 
with desquamated cells of the germinal epithelium. In the lower 
portion of the seminiferous tubule, a lesion is clearly visible running 
almost parallel to the tuniea propria (asterisk). Hopa staining. • 560. 

Fig. 4. Apical portion of the rat seminiferous tubule obtained at 
biopsy. Free spermatids (Sd), in addition to numerous free cellular 
organelles such as mitochondria (arrow) and vesicles of the SlUooth 
endoplasmie retieulum are clearly visible in the tubular  lumen. 
TL, tubular lumen; Sc, spermatocyte. • 10,000. 
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Fig. 5. Lower portion of the rat seminiferous tubule obtained at 
biopsy. A deep lesion can be seen in the seminiferous epithelium 
separating the basement regions from the more proximal regions 
(asterisk). The lower portion of the cytoplasm of the Sertoli ceil (Se) 
remains attached to the tunics propria (TP) of the seminiferous 

tubule with no morphological modification, whereas the apical 
portions are detached presumably desquamated in the tubular 
lumen. Clearly visible is a joint between the plasma membrane of 
2 Sertoli cells (arrow). Sp, sperlnatogonium. • 10,000. 

Fig. 6. Lower portion of the rat seminiferous tubule obtained at 
biopsy. Part of the cytoplasm of the Sertoli cell (Se) has remained 
attached to the basement membrane of the tunica propria (TP) of 
the seminiferous tubule. Biopsy tramna has caused a fracture 

(asterisk) between the basal cytoplasm and the apical cytoplasm 
of the Sertoli cell. Also visible is a spermatogonium (Sp) still in 
its normal position, but presenting numerous lesions in the peripheral 
plasma membrane (arrow). • 14,000. 

Riassunto. Gli A u t o r i  h a n n o  e f f e t t u a t o  u n o  s t u d i o  spe-  
r i m e n t a l e  sulle a l t e raz ion i  s t r u t t u r a l i  p r o v o c a t e  du l l s  
m a n o v r a  b i o p t i c a  nel t u b u l o  semin i fe ro  di r a t i o .  I1 p r in -  
cipale a r t e f a t t o  8 la d e s q u a m a z i o n e  di cellule ge rmina l i  
nel  l u m e  t u b u l a r e .  A n a l o g h i  r epe r t i  p r e s e n t i  nel  t es t i co lo  
u m a n o  e c o n s i d e r a t i  i nd ica t iv i  di cond iz ion i  p a t o l o g i c h e  

p o s s o n o  p e r t a n t o  essere  a r t e f a t t i  secondar~ alia m a n o v r a  
b iop t i ca .  
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