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T h e  h i s t o c h e m i c a l  ev idence  ind ica tes  d i f ferences  in 
a m o u n t  a n d  d i s t r i b u t i o n  of e n z y m e  a c t i v i t y  in  t he  2 t ypes  
of ova.  These  could  r e p r e s e n t  genu ine  a l t e r a t i o n s  in  bio-  
chemica l  r e g u l a t o r y  m e c h a n i s m s  fol lowing ovu la t i on .  A 
s t r u c t u r a l  bas is  for  such  changes  in m i t o c h o n d r i a l  e n z y m e s  
ha s  b e e n  obse rved  b y  ZAMBONI a n d  MASTROIANN113, w h o  
showed  t h a t  in  ea r ly  r a b b i t  oocy tes  t h e r e  are  few, c lus t e red  
m i t o c h o n d r i a ,  wh i l s t  m a t u r e  ova  c o n t a i n  more  n u m e r o u s  
e v e n l y  d i s t r i b u t e d  m i t o c h o n d r i a .  I n  t he  p r e s e n t  work,  
however ,  a n  a p p a r e n t  inc rease  in a c t i v i t y  of l a c t a t e  dehy -  
d rogenase  was  o b s e r v e d  in  s u p e r o v u l a t e d  eggs as c o m p a r e d  
w i t h  s p o n t a n e o u s l y  o v u l a t e d  eggs. Th i s  could be  t h e  r e su l t  
of g o n a d o t r o p h i n  i nduced  anoma l i e s  in  t h e  zona  pe l luc ida  
s imi l a r  to  t hose  o b s e r v e d  b y  KATZBERG a n d  HENDRICKX 14 
in t h e  b a b o o n  a n d  t h o u g h t  to  e n h a n c e  t h e  p e r m e a b i l i t y  of 
t he  zona.  

A s t r u c t u r a l  e x p l a n a t i o n  for  t h e  eccent r ic  d i s t r i b u t i o n  
of a c t i v i t y  of some  d e h y d r o g e n a s e s  w i t h i n  t h e  t u b a l  o v u m  
would  requ i re  a n  i r r egu la r  d i s t r i b u t i o n  of m i t o c h o n d r i a .  
Th i s  is seen in oocytes  of h u m a n  p r i m o r d i a l  follicles whe re  
m i t o c h o n d r i a  a re  c o n c e n t r a t e d  in t h e  c r e s c e n t - s h a p e d  Bal -  
b i a n i ' s  v i te l l ine  b o d y  is. I n  t h e  p e n e t r a t e d  t u b a l  o v u m  w h e n  
t h e  p r o n u c l e u s  is fo rming ,  t h e  organel les  c o n c e n t r a t e  in  
t h e  c y t o p l a s m i c  a rea  c o n t a i n i n g  t h e  chromosomes*% 

T h e  c o n c e n t r a t i o n  of A T P a s e  a c t i v i t y  a t  t h e  p e r i p h e r y  
of t he  t u b a l  oocy te  is p r o b a b l y  r e l a t ed  to  t h e  role of t he  
egg sur face  d u r i n g  c leavage.  MIK117 sugges ts  t h a t  t h e  
A T P a s e  a c t i v i t y  of t h e  co r t ex  of t he  sea  u r c h i n  egg m i g h t  
be  i nvo lved  in t h e  t r a n s f o r m a t i o n  of t h e  chemica l  e n e r g y  

of A T P  in to  t h e  m e c h a n i c a l  ene rgy  for  c leavage.  DALCQ is 
ha s  s h o w n  t h a t  t h e  fu r rows  of c leav ing  mice  eggs give a 
pos i t i ve  r eac t ion  w h e n  t h e  eggs a re  i n c u b a t e d  in t h e  
p re sence  of nuc leot ides .  

Zusammen[assung. Nachweis ,  dass  in  d e n  E i e r n  im 
M~tuseeileiter grosse Q u a n t i t £ t e n  v o n  ATPase ,  Cy tochro -  
maox idase ,  G l u k o s e - 6 - p h o s p h a t - d e h y d r o g e n a s e ,  Mi to-  
c h o n d r i a l d e h y d r o g e n a s e n ,  saure  u n d  a lka l i sche  P h o s p h a -  
t a s e n  loka l i s ie r t  s ind.  I n  d e n  E i e r n  im E i e r s t o c k  h i n g e g e n  
w u r d e n  ebenfa l l s  ATPase ,  P h o s p h a t a s e  u n d  L a c t a t - d e h y -  
d rogenase  Ies tges te l l t ,  obwoh l  v o n  d e n  M i t o c h o n d r i a l -  
e n z y m e n  n u r  ger inge  M e n g e n  g e f u n d e n  wurden .  
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t ~ b e r  d i e  W i r k u n g  v o n  E t h a c r y n s i i u r e  a u f  d i e  E n e r g i e i i b e r t r a g u n g  i n  M i t o c h o n d r i e n  

Ethacryns~Lure,  ein sa lu re t i sch  w i r k s a m e s  Phenoxyes s ig -  
s ~ u r e d e r i v a t  (2, 3 - D i c h l o r - 4 - ( 2 - m e t h y l e n b u t y r y l ) p h e n o x y -  
essigs~ure),  h e m m t  die Na+-, K+- u n d  Mg++-abhi ingige  
s o g e n a n n t e  M e m b r a n - A T P a s e  in v ivo  x u n d  in v i t r o  2. 
GAUDEMER u n d  FOUCHER 3 k o n n t e n  zeigen, dass  die Sub-  
s t a n z  in  R a t t e n l e b e r m i t o c h o n d r i e n  eine ene rg i egekoppe l t e  
R e a k t i o n ,  n / iml ich  die R e d u k t i o n  y o n  A c e t a c e t a t  d u r c h  
S u k z i n a t  h e m m t .  Dieser  B e f u n d  di i r f te  fiir d e n  W i r k u n g s -  
m e c h a n i s m u s  y o n  E t h a c r y n s g u r e  v o n  B e d e u t u n g  sein. 
Das  Ziel de r  vo r l i egenden  A r b e i t  w a r  es daher ,  d u r c h  
U n t e r s u c h u n g  a n d e r e r  ene rg i egekoppe l t e r  m i t o c h o n d r i a -  
ler R e a k t i o n e n  diese W i r k u n g  yon  E t h a c r y n s i i u r e  we i t e r  
zu be l euch ten ,  wozu uns  die energ ieabhgmgige  N A D P  +- 
R e d u k t i o n  d u t c h  N A D H  (energ ieabh~ng ige  T r a n s h y d r o -  
g e n a s e - R e a k t i o n )  in  s u b m i t o c h o n d r i a l e n  Te i l chen  geeig- 
ne t  erschien .  Diese R e a k t i o n  

N A D H  + N A D P  + + --- X --~ N A D +  + N A D P H  + X 

b e n 6 t i g t  als Ene rg i eque l l e  ein n i c h t  phosphory l i e r t e s ,  
energ ie re iches  Z w i s c h e n p r o d u k t  der  o x y d a t i v e n  Phos -  
p h o r y l i e r u n g  ( symbol i s i e r t  d u r c h  --- X),  das  e n t w e d e r  
d u r c h  die M i t o c h o n d r i e n a t m u n g  oder  d u r c h  zugese tz tes  
A T P  e rzeug t  wixdL 

Methodik. R a t t e n l e b e r m i t o c h o n d r i e n  w u r d e n  n a c h  de r  
M e t h o d e  y o n  WEINBACH II g e w o n n e n  u n d  aus  d iesen  n a c h  
KIELLEY u n d  BRONK 6 d u r c h  U l t r a s c h a l l b e h a n d l u n g  sub-  
m i t o c h o n d r i a l e  Te i l chen  (~sonic particles,~) herges te l l t .  
F i i r  die Messung  de r  e n e r g i e a b h ~ n g i g e n  T r a n s h y d r o -  
genase-Reakt ioner~  g ingen  w i t  im  wesen t l i chen  n a c h  de r  
M e t h o d e  yon  DANIELSON u n d  ERNSTER 4 vor,  v e r w e n d e t e n  
abe r  s t a t t  ~_thanol u n d  A l k o h o l d e h y d r o g e n a s e  als 
W a s s e r s t o f f d o n a t o r s y s t e m  L a k t a t  u n d  L a k t a t d e h y d r o -  

genase.  Die H e m m u n g  de r  T r a n s h y d r o g e n a s e - R e a k t i o n  
d u t c h  E t h a c r y n s A u r e  w u r d e  sowohl  u n t e r  a n a e r o b e n  Be-  
d i n g u n g e n  m i t  A T P  als  Ene rg i eque l l e  (<~ATP-abhitngige 
T r a n s h y d r o g e n a s e ~ )  als a u c h  u n t e r  a e r o b e n  B e d i n g u n g e n  

Hemmung energieabh~ngiger Transhydrogcnase-Reaktionen durch 
Ethacrynsfiure 

Ethacryn- (a) NADH-ab- (b} Sukzinat-ab- (c) ATP-ab- 
s~ure hangige Trans- hhngige Trans- hhngige Trans- 
Konzen- hydrogenase hydrogenase hydrogenase 
tration (M) 

spez. % Hem- spez. % Hem- spez. % Hem- 
Akt. mung Akt. mung Akt. mung 

- 12,6 - 14,1 - 22,1 - 
5 x 10 -~ 8,0 35 12,6 11 16,0 28 
1 x 10-* 4,5 64 11,6 18 15,1 32 
1 x 10 .3 3,5 72 5,5 61 6,6 70 
2 x 10 s 1,0 92 2.3 84 1,8 92 

Reaktionsmedium (Endvolumen: 3,0 ml). (a) NADH als Substrat: 
50 mM Tris-Acetat-Puffer (pH 8,0), 6 mM MgCl~, 250 mM Sac- 
charose, 333/zM NADP +, 33,3/zM NAD+, 170 mM Laktat, 25 ~ug 
Kaninehenmuskel-Laktatdehydrogenase, 0,2 ml *sonic particles*; 
(b} Sukzinat als Substrat: Reaktionsmisehung wie unter (a), ferner: 
3 mM Na-Sukzinat und 3,4 #M RotenoI1; (c) ATP als Energiequelle: 
Reaktionsmischung wie unter (a), ferner: 1,3 mM ATP und 3,3 mM 
KCN, 3,41~M Rotenon. Messung der Extinktionszunahme bei 340 nm 
im Beckman DB-Spektralphotometer gegen eine Vergleichskiivette, 
die entweder kein NADP + (a), oder kein Sukzinat (b) oder kein 
ATP (c) enth~ilt (Temperatur: 25°C). Spezifische Aktivit~it ausge- 
drfiekt als gebildete m/zMol NADPH/mg Protein/rain. 
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m i t  Sukz ina t  (, Sukzinat-abh~ingige Transhydrogenase~)  
oder  N A D H  ( ,NADH-abh~mgige  Transhydrogenase,~) als 
Energ ieque l le  untersucht .  Reakt ionsmi l ieu  siehe Legende  
zur  Tabelle.  E thacryns i iu re  (Merck, Sharp  und Dohme) ~ 
wurde  in ve rd f inn tem Bika rbona t  gel6st  und d e m  Mess- 
ansa tz  ohne  vorher ige  Inkuba t i on  d i rek t  zugesetzt .  Die  
P r o t e i n b e s t i m m u n g  erfolgte  nach  Kje ldahl .  

Die Tabel le  zeigt, dass tgthacrynsAure die un te r such ten  
energiegekoppel ten  Transhydrogenase -Reak t ionen  schon 
bei einer Konzen t r a t ion  yon 5 × 10-~M deut l ich  h e m m t .  
Somi t  weisen auch unsere Ergebnisse  darauf  hin,  dass 
Ethacryns/gure  ihre Vgirkung bei der  Trans fo rmie rung  der  
Respirat ionsenergie ,  d.h. bei  einer  de r  Energief iber t ra-  
gungsreak t ionen  der  o x y d a t i v e n  Phosphory l ie rung  entfal-  
te t .  Da, wie ERNST:gR 4 gezeigt  hat ,  die energieabh~ngige 
Transhydrogenase -Reak t ion  keines phosphory l i e r t en  ener- 
giereichen Zwischenproduktes  bedarI ,  und  andererse i t s  
E thac ryns~ure  die endergone T ranshydrogenase -Reak t ion  
sowohl  dann  h e m m t ,  wenn  ATP,  als auch  dann,  wenn  die 
Resp i ra t ion  als Energiequel le  dient,  nehmen  wir  an, dass 
E thac ryns~ure  mi t  e inem n ich tphosphory l i e r t en  Zwi- 
s chenproduk t  der  mi toehondr ia leu  Energ ie i ibe r t ragung  
einen inak t iven  K o m p l e x  bi ldet .  

Wi r  ha l t en  es durchaus  fiir m6glich,  dass Iiir die phar -  
makologische Wi rkung  der  E thac ryns / iu re  neben der  

H e m m u n g  der  M e m b r a n - A T P a s e  1,~, auch  die Beeini lus-  
sung der  Energ ie i ibe r t ragung  von  B e d e u t u n g  sein k6nnte .  

Summary .  E t h a c r y n i c  acid, a diuret ic  drug,  inhibi ts  t he  
endergonic  reduc t ion  of N A D P +  by  N A D H  in sonic 
par t ic les  f rom liver,  the  energy  being supplied e i ther  b y  
add ing  A T P  or  by  respirat ion.  
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A u t o r a d i o g r a p h i c  Studies  on Col lagen in Plant  Nucle i  ~ 

F r o m  biochemical  analysis  on W a l k e r  t u m o u r  and r a t  
l iver  cells, STEELE and  B u s c h  2 demons t r a t ed  t h a t  the  
residual  nuclear  pro te in  is r ich in collagen. T h e y  conf i rmed 
the  presence of col lagen by  e lec t ron microscopic  studies. 
On  the  basis of t he  fact  t h a t  s t ruc ture  and func t ion  of 
chromosomes  are  t h e  same in p lants  and  animals ,  col lagen 
should be  p resen t  in p lan t  nuclei,  if  i t  happens  to  be  an  
i m p o r t a n t  and in tegra l  pa r t  of t he  chromosome.  In  a 
prev ious  report ,  t he  present  workers  de tec ted  the  presence 
of col lagen in p lan t  nuclei  s. I t  was repor ted  t h a t  the  p lan t  
nuclei showed typ ica l  collagen s taining wi th  picro-ponceau 
w i t h  hematoxy l in ,  Mal lory ' s  P .T .A.H.  and  Verhoet f ' s  
elast ic  stain,  on ly  when  t h e  nucleic acids were r emoved  
by  hydrolys is  wi th  5% TCA a t  90°C for 15 min followed 
by  digest ion wi th  3 m g / m l  solut ion of pepsin in N[50 HC1 
at  p H  2.3 for 6 h a t  37 °C and digest ion wi th  I m g / m l  
solut ion of  t ryps in  in phospha te  buffer  a t  p H  6.0 for 6 h 
a t  37 °C in succession. T h a t  th is  pos i t ive  s ta in ing in onion 
nuclei  is t ru ly  due  to  collagen, was indica ted  by  the  fact  
t h a t  col lagenase t r e a t m e n t  (1 m g / m l  solut ion in dist i l led 
wa te r  for 18 h a t  37°C) effaced the  typica l  collagen 
staining.  

A l though  labelled hydroxypro l ine  would  h a v e  been  the  
ideal precursor  subs tance  for specific label l ing of col lagen 
for au to rad iograph ic  studies, un fo r tuna t e ly  it  is no t  in- 
corpora ted  in collagen 4. However ,  r ad ioac t ive  prol ine can  
be used for de tec t ion  of collagen ~& In  the  present  experi-  
ment ,  onion root  t ip  nuclei were incorpora ted  wi th  
30 /zc /ml  (sp. act .  1.15 c / raM) for 8 h. The  root  t ips  were  
f ixed in Carnoy ' s  f ixat ive,  dehydra t ed  and embedded  in 
paraff in  and sect ioned a t  5 /,. The  t issue sections were 
m o u n t e d  a l t e rna te ly  on 2 di f ferent  slides so t h a t  2 sections 
of the  same nucleus could be located on 2 di f ferent  slides. 
1 of the  slides was t r ea ted  wi th  TCA to  r e m o v e  nucleic 
acids, followed by  digest ion wi th  pepsin  and t ryps in  in 
succession. The  o ther  one was  digested wi th  a solut ion of 

col lagenase in addi t ion.  The  concent ra t ion ,  p H  and  dura-  
t ion of t r e a t m e n t  used to t  each enzyme  were the  same as 
t h a t  used in s ta inabi l i ty  studies repor ted  earlier. All the  
slides were then  r insed in wa te r  and then  t aken  up to 50% 
alcohol.  Autorad iograph ic  f i lm was appl ied to the  serial 
sections. The  f i lm was exposed for 15 days  and  t h e n  
developed.  Af te r  air  d ry ing  the  sect ions were  coloured 
th rough  the  emulsion wi th  picro-ponceau to p rov ide  a 
colour  image.  The  au torad iograph ic  grains were  coun ted  
on 10 p2 of ch romat in  mate r ia l  wi th  the  help of a ret icule.  
Such counts  were  m a d e  on 2 ad j acen t  sect ions of 40 
nuclei,  which  were t r ea t ed  as s ta ted  above.  The  resul ts  
are  presented  in t he  Table.  

I t  was observed  t h a t  col lagen t r ea ted  nuclei showed 
4.5 si lver gra ins /10/ ,2  in cont ras t  to 6.2 in control .  These 
resul ts  indica te  t h a t  in the  p lan t  nuclei there  is a prote in  
which  can  be labelled by  Ha-prol ine and  be  r emoved  by  
collagenase.  

Thus,  an appl ica t ion  of 2 val id  and establ ished me thods :  
name ly  specific s ta in ing react ion for collagen and au to-  
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