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Zellart 

t3ullenspernlien . . . . . . . . . .  
13ullenthymuslymphozyten . . . . .  
Froscherythrozyten 

Kern . . . . . . . . . . . . .  
Kern . . . . . . . . . . . . .  
Plasma . . . . . . . . . . . .  

Pla t tenepi thel  der Mundsehleimhaut  
Kern . . . . . . . . . . . .  ' . 
Kern . . . . . . . . . . . .  ' . 
Plasma . . . . . . . . . . . .  
Plasma . . . . . . . . . . . .  

R~n tgenhist oradiogr aphisehe 
Messungen 

Zellzahl 

16 
26 

49 
18 
29 

Trockengewicht 
i~ 1 0  - 1 2  g 

7,87 4- 0,46 
15,05 ± 0,53 

24,00 -t- 0,69 
21.29 4- 0,78 
89,24 4- 5.40 

5 77,80 -4- 4,62 
22 70,36 ± 4.26 
27 1068,00 4- 84,00 

Interferenzmikroskopische 
Messtmgen 

Zellzahl 

162 
96 

26 
6 

8 
38 

8 
37 

Trockengewicht in 10 - l a g  

8,94 ~: 1,175 
14,40 :h 1,58 s 

21,55 ~ 0,84 s 
20,00 ~k 0,725 

58,00 * 
55,50 ::£ 2,6 e 

2272,00 ~ - s 
1941,20 ~ 61,5 s 

5 W, SANDRITTI:R, D. ~[I)LLER und H. G. SCmEZtER, Anat. Anz., 
1959 (ira Druck). 

paratetr~Lgern, die m i t  Myla r fo l i en  b e s p a n n t  waren ,  aus-  
ges t r ichen .  I n  a l len FAllen, ausser  den  M u n d s c h t e i m h a u t -  
ep i the l ien ,  k a m e n  die g le ichen O b j e k t e  m i t  b e i d e n  M e t h o -  
d e n  zu r  U n t e r s u c h u n g .  Bei  e iner  S p a n n u n g  von  1,52 kV, 1,5 
m A  R 6 h r e n s t r o m  n n d  30 rain  Be l i ch tungsze i t  w u r d e n  m i t  
d e m  H i s t o r a d i o g r a p h e n  C M R  5 au f  K o d a k  Max. Res. P la t e s  
R ~ n t g e n - K o n t a k t a u f n a h m e n  ange fe r t i g t  u n d  6 ra in  in G 
209 A G e v a e r t  bei  18°C en twicke l t .  Die  A u s w e r t u n g  de r  
K o n t a k t a u f n a h m e n  erfolgte  m i t  e inem Z y t o p h o t o m e t e r  
(SANDRITTER et al. 7) m i t  e iner  Messb lende  yon  5 t~ 2. Die  
i n t e r f e r e n z m i k r o s k o p i s c h e n  U n t e r s u c h u n g e n  w u r d e n  m i t  
de r  A n a l y s a t o r m e t h o d e  du rchge f f ih r t  (Bakersches  I n t e r -  
f e renzmikroskop ,  vgl. SCHIE~ER et al.S). 

Das  E r g e b n i s  der  r 6 n t g e n h i s t o r a d i o g r a p h i s c h  und  in ter -  
f e r enzmik roskop i sch  g e w o n n e n e n  T rockengewich t e  zeigt  
die Tabel le .  Die Messwer te  ze igen eine g u t e  tAbereins t im- 
m u n g .  Die  A b w e i c h u n g e n  s ind  d u r c h  den  s y s t e m a t i s c h e n  
F e h l e r  be ide r  M e t h o d e n  bed ing t .  Diese E r g e b n i s s e  s che inen  
u n s  d e s h a l b  b e m e r k e n s w e r t ,  welt  n i c h t  n u r  die G e n a u i g k e i t  
de r  i n t e r f e r e n z m i k r o s k o p i s c h e n  u n d  r 6 n t g e n h i s t o r a d i o -  
g r a p h i s c h e n  T e c h n i k  aufgezeigt ,  s o n d e r n  d a m i t  a u c h  die 
yon  uns  e ingeff ihr te  M e t h o d i k  de r  r 6 n t g e n h i s t o r a d i o -  
g r a p h i s c h e n  T r o c k e n g e w i c h t s b e s t i m m u n g e n  ohne  rou t ine-  
m/issige V e r w e n d u n g  eines Re fe renzsys t ems  ges icher t  
wird.  So i s t e s  e r s tma l s  m6gl ich  geworden  m i t  d e m  ein- 
l a c h e s  Ger~ t  C MR 5 q u a n t i t a t i v e  R 6 n t g e n h i s t o r a d i o -  
g raph ie  bei  ge r ingem A r b e i t s a u f w a n d  zu be t r e iben .  

W. SANDRITTER u n d  D. MULLER 

Senckenbergisches Pathologisches Inst i tut  der Universitdt 
Frank/ur t  a. M. ,  IO. November 1958. 

S u m m a r y  

Q u a n t i t a t i v e  r o e n t g e n - h i s t o - r a d i o g r a p h i c  d r y - w e i g h t  
d e t e r m i n a t i o n s  were m a d e  w i t h o u t  a reference  sys tem.  
The  resu l t s  were  c o m p a r e d  to  r ead ings  w h i c h  h a d  been  
o b t a i n e d  b y  t he  in te r fe rence  microscope.  The  r ead ings  f rom 
b o t h  m e t h o d s  cor respond .  T h e  resu l t s  show the  r ange  of 
e r ro r  for  b o t h  m e t h o d s .  I t  is r e m a r k a b l e  t h a t  r oen tgen -  
h i s t o - r a d i o g r a p h i c  d r y - w e i g h t  d e t e r m i n a t i o n s  were m a d e  
w i t h o u t  us ing  a reference  sys t em,  once  t he  d r y - w e i g h t  
e q u i v a l e n t  h a d  been  es tab l i shed .  

7 ~,V. SANDRITTER, W. ~IONDORF, H. G. SCHIEMER und D. MCLLER, 
Mikroskopie (ira Druck). 

s H. G. SCmE~ER, W. ALT und W. SA,~DR1TTER, Aeta Histochem. 
g, 325 (1957). 

W. SANDRITTER, H. G. SCHIEMER, \V. ALT, D. ~II()LLER und 
E. BmlROUZl, Frankf. Z. Path. ag, 167 (1958). 

P R O  E X P E R I M E N T I S  

A Method of Reducing the Fibrinolytic Activity 
of Endometr ium Cells 

in Plasma Clot Tissue Culture 

The  d i f f icu l ty  of p r e v e n t i n g  g rowing  cells f rom diges t -  
ing p l a s m a  coagel  h a s  been  a p r o b l e m  since t h e  ear l ies t  
d a y s  of t i s sue  cu l tu re .  R e p e a t e d  e f for t s  h a v e  been  m a d e  
to  ove rcome  th i s  obs tac le  (LosEE andEBELIN61, CARREL-°). 
More recen t ly ,  t h e  t r y p s i n  i nh ib i t o r ,  i so la ted  b y  KUNITZ 3 
f rom soya  b e a n  ex t r ac t ,  has  been  used;  b u t  i t  was found  
to h a v e  a g r o w t h  r e t a r d i n g  effect  a n d  to p ro long  t h e  coag-  
u l a t i on  t i m e  of t h e  p l a s m a  (FISCHER4). 

Ce r t a in  cells, especia l ly  those  of t h e  u ro -gen i t a l  sys tem,  
c o n t a i n  a large  q u a n t i t y  of f ib r ino lys ins ;  c o n s e q u e n t l y  t h e  
cells l iquefy  t h e  p l a s m a  c lo t  so m u c h  t h a t  t h e r e  h a s  been  
g rea t  d i f f i cu l ty  in  g rowing  th i s  k i n d  of cell in t i ssue  cul- 
tu re ,  e v e n  for  s h o r t - t e r m  s tudies .  In  s t u d y i n g  t h e  endo-  
cr ine  r eac t ions  of r a t  e n d o m e t r i u m  in vitro, t h e  p r e s e n t  
a u t h o r  m e t  w i t h  th i s  p r o b l e m  of p r e v e n t i n g  f ibr inolysis .  
However ,  t h e  a d d i t i o n  of l y s ine -e thy l - e s t e r  (LEe) to  the  
clot  has  m a d e  i t  possible  to  p r e v e n t  i ts  d iges t ion  b y  the  
e n d o m e t r i a l  cells. E x p e r i m e n t s  ca r r i ed  o u t  b y  TROLL, 
SHERRY', a n d  WACHSMAN b h a v e  shown  t h a t  es ters  of ly- 
s ine a n d  a rg in ine  are specific s u b s t r a t e s  for p lasmin ,  t h e  
p ro t eo l y t i c  e n z y m e  of m a m m a l i a n  p lasma .  Aware  of th is  
fact ,  t h e  p r e s e n t  a u t h o r  used  t h e  L E e  in t h e  p l a s m a  clot  
of h e r  e x p e r i m e n t s  to  p r e v e n t  t h e  f ib r ino ly t i c  ac t ion  of the  
ep i the l i a l  cells of r a t  e n d o m e t r i u m .  

Method. S m a l l  slices of u t e r u s  f rom a lb ino  ra ts ,  s p a y e d  
4 -6  weeks  before  t h e  e x p e r i m e n t s ,  were e x p l a n t e d  in 
Carrel  f lasks (I) 5) in a solid p h a s e  c o n t a i n i n g  0-5 ml of 
cockerel  p l a s m a  a n d  0.5 ml  of 5 %  ch icken  e m b r y o n i c  
e x t r a c t  in T y r o d e ' s  so lu t ion .  I n  some cu l tu res  L E e  was  
a d d e d  to  t h e  ex t r ac t ,  p r o d u c i n g  a f inal  c o n c e n t r a t i o n  in 
t h e  c lo t  of 1-25-12-5 mg/ml .  Th i s  solut ion,  however ,  was  
found  to  be  acid (10 m g / m l  of L E e  in T y r o d e  h a s  a p H  
va lue  of 6.4). Therefore ,  as a cont ro l ,  a T y r o d e  s o l u t i o n  

I j .  R. Los~E and A. H. EBEL1NC,, J. exp. Med. 1.% 5c.~,q (1914). 
A. CARREL, J. exp. Med. 38, 407 (19o1]}. 

3 M. KUNITZ, Science 10l, 668 {1945). 
a A. FrSCHER, Science 109, 611 (1949). 
a W. TROLL, S. SHERRY, and J. WACttSMAN, J. hiol. Chem. 208, 

Sa (t954). 
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Fig. t.--Endometrial cells, 5 days old, in control medium. Big 
vacuoles as a result of fibrinolysis; cells are somewhat dispersed, 

Magnification 110 × 

Fig. 3.--Fibroblastic outgrowth in control culture, 6 days old. 
Massive growth is apparent. Magnification 110 × 

was used wi th  a pH ad jus t ed  to th is  level by  rectuction of 
b icarbonate .  A th i rd  group  cons is ted  of cul tures  made  
with ord inary  Tyrode ' s  solut ion w i thou t  LEe.  

Results. After  2-3 days,  the  controls  wi th  o rd ina ry  
Tyrode ' s  solut ion showed an a b u n d a n t  o u t g r o w t h  of epi- 
thel ium conta in ing  big vacuoles  as a consequence  of fibri- 
nolysis. On the  3rd and  4th day,  m a n y  of the  pieces be- 
came de tached  f rom the  p l a sma  clot  due to  the  diges t ion 
by  the  cells. F r o m  the  cul tures  still left in the  clot, on the  
4th and 5th days  big vacuoles  could be seen in the  out-  
g rowth  as a resul t  of the  f ibr inolysis  (Fig. 1). Moreover,  
a massive invasive g rowth  of f ibroblas ts  into the  epi the-  
lial cell sheets  was of ten  visible. The behav iour  of the  cells 
in the  'acid Tyrode '  was ident ical  wi th  t h a t  of the  con- 

trols, and  the  same p ic ture  could also be seen in the  cul- 
tures  wi th  the  lowest  concen t r a t i on  of L E e  (final conc.  
1.25 mg/ml) .  In  the  t issues cu l tured  in the  presence  of 
L E e  solut ion in a final concen t r a t i on  of 2.5-5 mg/ml ,  a 
r e t a rded  o u t g r o w t h  could be obse rved  beg inn ing  a f te r  
3-4 days.  I t  was  no t  as a b u n d a n t  as in the  con t ro l  flasks 
bu t  could be charac te r ized  as good. I t  fo rmed large epi-  
thel ial  sheets  w i t h o u t  fibrinolysis,  only  a few vacuoles  
were seen, and no p i ecesbecame  de t ached  f rom the  p lasma  
clot  {Fig. 2). The f ibroblas ts  were  r emarkab ly  a r res ted  in 
the i r  g rowth ,  and  no invas ion  of these  cells in to  the  epi-  
thel ial  g rowth  could be observed  (Figs. 3-4). Few fibro- 
b las ts  could be seen in these  cul tures,  and t h e y  appea red  
to be toxical ly  affected.  The ou tg rowth  of ep i the l ium 

Fig. 2.--Endometrial cells, 6 days old, in a medium containing 
LEe '2.5 rng/ml. Continuous sheet of closely packed cells. 

Magnification 110 x 

Fig. 4. - Fibroblastic outgrowth in a culture with LEe 2"5 mg/mI, 
6 days old. Poor growth. Magnification 110 × 
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w e n t  on  to t he  8 t h - 9 t h  day,  a f t e r  wh ich  i t  showed  degener -  
a t i ve  signs. I n  t i ssues  c u l t u r e d  in a m e d i u m  c o n t a i n i n g  
h ighe r  c o n c e n t r a t i o n  of L E e  (12.5 mg/ml) ,  t he  o u t g r o w t h  
of ceils was  s l igh t  or t o t a l l y  inh ib i t ed .  

I n  d i f fe ren t  series of th i s  type ,  t he  var ious  e n d o m e t r i a  
show d iverse  degrees  of f ib r ino ly t ic  ac t iv i ty .  In  t he  con-  
t rols ,  good ep i the l ia l  o u t g r o w t h  w i t h  on ly  s l igh t  f ibr ino-  
lysis can  s o m e t i m e s  be  obse rved .  In  o t h e r  cases, a f inal  
c o n c e n t r a t i o n  of L E e  of 2.5 m g / m l  is no t  e n o u g h  to pre-  
v e n t  f ibr inolys is  a n d  d iges t ion  of the  clot,  b u t  a concen-  
t r a t i o n  of 5 m g / m l  or h ighe r  ha s  a good effect.  

Discussion. The  effect  of LEe  in p r e v e n t i n g  the  l ique-  
f ac t ion  of h igh  f ib r ino ly t i c  t i ssue  in a p l a s m a  clot  is p rob -  
ab ly  due  to i ts  power  to work  as a n  i n h i b i t o r  c o m p e t i t i v e  
w i t h  t h e  p r o t e i n  s u b s t r a t e s  of p lasmin .  The  power  of LEe  
to  p r e v e n t  se lect ively  t he  o u t g r o w t h  of f ib rob las t s  is also 
of g rea t  va lue  in endocr inologica l  s tud ies  of the  ep i the l ia l  
cells. Accord ing  to e x p e r i m e n t s  in our  l abo ra to ry ,  the  
L E e  seems to be of g r ea t  va lue  in p r e v e n t i n g  the  fibrin()- 
lysis in  cu l tu re s  w i t h  o t h e r  t i ssues  f rom t h e  uro-gen i ta t  
sys tem,  w h i c h  earl ier  p r o v e d  ve ry  di f f icul t  or imposs ib le  
to  cu l tu re  because  of t he  in tense  f ib r ino ly t ic  a c t i v i t y  of 
t he  cells. Successful  s tud ies  h a v e  t h u s  been  carr ied  ou t  
w i th  p r o s t a t i c  hyperp las i a ,  h u m a n  p lacen ta ,  a n d  d i f fe ren t  
m a l i g n a n t  t u m o u r s  of t h e  u ro -gen i t a l  sys tem.  

B .  I N G E M A N S O N  

Department o/Embryology, University o[ Lund (Sweden), 
December 1, 1958. 

Zusammen/assung 

D u r c h  Zusa t z  yon  L y s i n - g t h y l e s t e r  (LEe) zum P la sma-  
koagel  in  e iner  K o n z e n t r a t i o n  yon  2,5-5 m g / m l  is t  es 
mSglich,  die f ib r ino ly t i sche  Akt iv i t f i t  des E n d o m e t r i u m s  
in G e w e b e z u c h t e n  zu v e r h i n d e r n .  Ausse rdem h e m m t  l .Ee  
das  F i b r o b l a s t e n w a c h s t u  m. 

P R O  E X P E R I M E N T I S  

Organtypische  und phasenspez i f i sche  Vertei lung 
unges~ittigter Lipoide i m  S c h w a n z  der Larve yon 

Xenopus laevis 

Von  den  L ipo iden  in der  Zelle is t  bis  j e t z t  n u r  b e k a n n t ,  
dass  sie B a u s t e i n e  wich t ige r  Zel lorganoide,  wie zum Bei- 
spiel  de r  Mi tochondr i en ,  des h y a l o p l a s m a t i s c h e n  Re t i ku -  
lums  u n d  der  K e r n m e m b r a n  sind. I n s b e s o n d e r e  die Phos-  
p h a t i d e  e n t h a l t e n  auch  ungesg~ttigte FettsS.uren.  Alle fe t t -  
a r t i g e n  S n b s t a n z e n  s ind r e l a t i v  unspez i f i sch  d u r c h  S u d a n  
I I I  oder  S u d a n s c h w a r z  nachwe i sba r .  E i n e  h i s t ochemische  
A u f t r e n n u n g  de r  ges / i t t ig ten  u n d  unges~i t t ig ten Kompo-  
n e n t e n  is t  bis  j e t z t  n i c h t  b e k a n n t .  ~VIGGLESV¢ORTH 1 ver-  
m u t e t ,  dass  n u t  u n g e s g t t i g t e  K o m p o n e n t e n  d u r c h  Os- 
m i u m t e t r o x y d  geschwXrzt  werden .  I h r e  Menge k a n n  often-  
b a r  wRhrend v e r s c h i e d e n e r  phys io log i scher  F u n k t i o n s -  
zus t / inde  r e l a t i v  s t a r k  u n d  r a sch  wechseln ,  was auch  die 
Versuche  v o n  GEORGE u n d  SCARIA = f iber  die Ver t e i lung  
yon  L ipa sen  im Muske l  ve r sch i edene r  Wi rbe l t i e r e  bes tg-  
t igen.  

1 V. B. WIGGLES*,VORTH, Proc. R. Soc. [B] 147, 185 (I957). 
J. C. G~ORGE aad K. S. SCARI*, J. Animal Morph. Physiol. 4, 

107 (1957); Nature 181, 7sa (1958); Naturwiss. 45, 93 (1958). 

He r r  Prof.  Dr. LEHMANN regte  d e s h a l b  an,  (lie Ver'&nde- 
r u n g e n  im G e h a l t  unges i i t t i g t e r  Lipoide  (u. I..) wel te r  zu 
verfolgen.  E i n  y o n  BARROLHER a fiir P a p i e r c h r o m a t o -  
g r a m m e  besch r i ebene r  spez i f i scher  Nachweis  yon  unges/ i t -  
t i g t en  Fe t t s / iu ren  b e r u h t  da rauf ,  dass  an  unges / i t t i g t en  
a t i p h a t i s c h e n  B i n d u n g e n  m i t  J o d b r o m i d  Hah)gen  an-  
ge lager t  u n d  dieses m i t  S i l b e r n i t r a t  in  Ha logens i lbe r  t iber-  
f i ih r t  wird. Das Ha logens i lbe r  wi rd  m i t  e inem Foto-  
en twick le r  (in unseren  E x p e r i m e n t e n  s t e t s  Agfa 100) zu 
me ta l t i s chem Si lber  reduzier t ,  l) iese M e t h o d e  w u r d e  yon 
uns  au f  biologische Objek te  f ibe r t r agen  u n d  als h is to-  
chemisches  Reagens  fiir ungesS t t ig t e  F e t t s i i u r e n  ange-  
n o m m e n .  
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1 
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Abb. 1. a) IB2a. 40 Tage alte I.arve. Starke Schwarzmlg yon .Mus- 
kulatur, BlntkSrperehen und Mesenchymzellen. b)ARR41.-17 Tage 
are  Larve, die 17 Tage gehungert hat. Muskulatur und BlutkSrper- 
ehen nicht geschwiirzt, das Rfiekemnark dagegen noch sehr deuttich 
versilbert. 1. Myotome. 2. BlutgefSsse mit versilberten Blutzellen. 
3. Chromatophoren. 4. Sehwarzgraue Mesenehymzellen. 5. Rticken- 

mark. 6. Chorda. - Mikrofotos yon Totalpr~paraten, etwa 80faeh. 

In  To ta l -  u n d  S c h n i t t p r / i p a r a t e n  h a b e n  wir  die diffe- 
ren t ie l le  V e r t e i l u n g  y o n  ungesXt t ig t en  F e t t s g u r e n  in den  
O r g a n e n  des Schwanzes  der  Xenopus-Larve gepriift .  Zu- 
n g c h s t  e r k e n n t  m a n  eine organtypische Verleihtng (ler u. 1.. : 
Die M u s k u l a t u r  reag ie r t  s eh r  s ta rk .  I )as  Z y t o p l a s m a  der  
B lu tze l l en  is t  gleichmi*ssig schwarzgrau ,  ihre  Kerne  s ind 
v6tt ig schwarz .  A u e h  die W ~ n d e  der  Chordaze l len  s ind 
deu t l i ch  gesehwRrzt .  N u r  wenig  huller  s ind (lie verzweig ten  
Mes en eh y mze l l en  in den  Flossens~.umen. Ihre  Kerne  
h e b e n  sich weniger  deu t l i ch  ab.  l )as  R f i c k e n m a r k  wi rd  
gleichm~tssig d u n k e l  gef{trbt. Dagegen  s ind die E p i d e r m i s -  
zellen m i t  A u s n a h m e  einiger  sehr  feiner G r a n u l a  frei yon  
S i l b e r a b l a g e r u n g e n  (Abb.  l a). E ine  gewisse individuelle 
Schwankung d e r  R e a k t i o n  t r a t  umtbh/ tngig  von  d e r  -~.nde- 
r u n g  de r  Seh i ch t d i ck e  der  Gewebe auf  u n d  e r s c h w e r t e  so 
q u a n t i t a t i v e  Aussagen.  

j .  P, ARROLLIER, Natnrwiss, .14, .128 (P,~7i7), 

Exper. 11 


