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S w e l l i n g  P r o p e r t i e s  of  the  M i t o c h o n d r i a  of U n -  
fert i l ized and  N e w l y  Fert i l i zed  S e a  U r c h i n  E g g s  

R e c e n t  work f rom this  l abo ra to ry  ~ has g iven ev idence  
of changes  in the  a c t i v i t y  of some mi tochond r i a l  e n z y m e s  
t ak ing  place in c o n j u n c t i o n  wi th  fe r t i l iza t ion  of tile sea 
urchin  egg. I t  a p p e a r e d  of i n t e r e s t  to  i nves t iga t e  w h e t h e r  
these  were a c c o m p a n i e d  by  changes  in t he  physiological ,  
and  hence  s t ruc tu ra l ,  cond i t ions  of the  m i t o c h o n d r i a l  
m e m b r a n e .  In fact ,  the  s t r u c t u r e  of the  m e m b r a n e  can  
no d o u b t  inf luence  the  e x c h a n g e s  b e t w e e n  the  mi to -  
c h o n d r i a  and  the  s u r r o u n d i n g  c y t o p l a s m .  

F o r  th i s  analys is ,  a d v a n t a g e  has  been  t a k e n  of the  
r e c e n t  f ind ings  on the  p e r m e a b i l i t y  of the  m i t o c h o n d r i a  
and  of t he  fac to rs  which  inf luence  it% 

M i t o c h o n d r i a  f rom unfer t i l i zed  and  newly  fer t i l ized 
eggs (5 10 min  a f te r  fer t i l iza t ion)  of Paracentvotus lividus 
were p r e p a r e d  as p rev ious ly  desc r ibed  3. They  were  
s u s p e n d e d  in 0.5 M Tris ( h y d r o x y m e t h y l )  a m i n o m e t a n e  
buf fe r  a t  p H  7.4. F r o m  th is  suspens ion  0.2 rnl a l iquots  
were d i lu ted  w i t h  3.0 ml  of sucrose  a t  d i f fe ren t  concen-  
t r a t i o n s  f rom 0.5 to 0.1 M a n d  in buf fe r  only.  Read ings  
of t h e  opt ica l  d e n s i t y  a t  520 m/~ were  t a k e n  i m m e d i a t e l y  
a f t e r  m i x i n g  a n d  t h e n  a t  5 or  10 min  in te rva ls ,  up  to  
30 rain. 
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Fig. 1 . -  Swelling of mitochondria of unfertilized ( . -  ,) and 
newly fertilized ( : ~ )  eggs of Paracentrotus lividus in varying 
eoncentrations of sucrose and in Tris buffer. Swelling is expressed 
as per cent decrease of the optical density (O.D.) at 520 m# with 

respect to the value in 0,5 3/ sucrose, after 10 rain. 

The resul ts  of one such  e x p e r i m e n t  are  r e p o r t e d  in 
F igure  1. They  show t h a t  the  swel l ing of t he  mi to -  
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c h o n d r i a  in a h y p o t o n i c  m e d i u m  is cons ide rab ly  greater 
in those  p r e p a r e d  f rom unfer t i l i zed  eggs  t h a n  in those 
p r e p a r e d  f rom newly  fert i l ized eggs, 

I t  has  been  found  r e c e n t l y  4 t h a t  the  m o s t  sensitive 
t e s t  to  d i s t ingu i sh  b e t w e e n  m i t o c h o n d r i a  f rom tumor 
and  f rom n o r m a l  cells is the  g rea te r  s ens i t i v i t y  of the 
fo rmer  to low c o n c e n t r a t i o n s  of t r y p s i n  (0.0046%). 
Anionic  d e t e r g e n t s  on the  c o n t r a r y  are much  less 
ef fec t ive  on t u m o r  m i t o c h o n d r i a  t h a n  on those  of normal 
cells. 
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Fig, "2, Effect of a 0"0(13% (final concentration) solution of Dupon01 
B on the swelling of Initocbondria of unfertilized ( ............... ) and newly 
fertilized ( , ---)  eggs of Paracentrotus lividus. The points on the 
diagram are the difference (:J) between the per cent decrease of 
the O.D. of the mitochondria suspension in the presence of Duponol 
and of the control without Duponol. 

Mi tochondr i a  f rom unfer t i l i zed  a n d  newly  fertilized 
eggs are en t i r e ly  insens i t ive  to  the  s ame  concentrat ion 
of t r y p s i n .  D e t e r g e n t s ,  on the  o t h e r  hand ,  increase 
c o n s i d e r a b l y  t h e  swel l ing of t he  m i t o c h o n d r i a  which, 
again,  is m u c h  g rea t e r  in  t he  case of those  p repa red  from 
unfer t i l i zed  eggs (Fig. 2). 

These  f indings  give ev idence  of some structural 
change  t ak ing  place in t he  m e m b r a n e  of t he  mitochondria 
of t he  sea u rch in  egg u p o n  fer t i l iza t ion .  

I t  seems  i n t e r e s t i ng  to  recall  here  t h a t  unfertilized 
eggs of Paracentrotus are v e r y  sens i t ive  to  the  cytoloyz- 
ing effect  of t a u r o c h o l a t e  b u t  b e c o me  a lmos t  insensitive 
to  it du r ing  the  f i rs t  2 rain a f t e r  fer t i l iza t ion  5. I t  is 
t e m p t i n g  to  visual ize a c o m m o n  process  which  brings 
a b o u t  t he  cor t ica l  changes  and t he  c h a n g e s  of the  mito- 
chondr i a l  m e m b r a n e  upon  fer t i l iza t ion .  

This  i nves t i ga t i on  has  been  s u p p o r t e d  b y  a G r a n t  f rom Consiglio 
Nazionale delle Ricerehe, 

A. MONRO¥ 

Laboratory o[ Comparative Ana tomy ,  The University 
o/ Palermo (ftaly),  June  22, 1957. 

¢ V. MuToLo a n d  F.  An~RmNANI (in p r e p a r a t i o n ) .  
A. MOYROY, Pubbl. Staz. zoo1. Napoli 25, 188 (1954). 
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R i a s s u n t o  

M i t o c o n d r i  i so la t i  da  u o v a  ve rg in i  e a p p e n a  f e c o n d a t e  
di P a r a c e n t r o t u s  l i v i d u s  sono s t a t i  t r a t t a t i  con  soluzioni  
di saecaros io  a e o n e e n t r a z i o n i  dee rescen t i ,  a p a r ( i r e  da  
0,5 M ,  e con Dupono l .  Si 6 t r o v a t o  che  nel le  soluzioni  
ipo ton iche  il r i g o n f i a m e n t o  dei m i t o c o n d r i  ~ no tevo l -  
men te  magg io re  pe r  quel l i  p r e p a r a t i  d a  u o v a  verg in i  che 
per quel l i  p r e p a r a t i  d a  u o v a  f econda te .  A n c h e  al t r a t t a -  
men to  con  D u p o n o l  sono pifl sensibi l i  i m i t o c o n d r i  delle 
uova  verg in i ,  

Z u r  B i o c h e m i e  d e s  G e w i i c h s h a u s t a b a k s  

l m  Gew/ i chshaus  gezogene  T a b a k p t l a n z e n  we i chen  
morpho log i sch  s t e t s  v o m  F r e i l a n d t a b a k  de r  g le ichen  
Rasse e r h e b l i c h  ab. B e s o n d e r s  au f fa l l end  is t  dies bei de r  
Schweizer  Sor te  Moral C a l m e  brun ,  de ren  s ieh e n t w i e k e l n -  
de Sp i t zenb l{ i t t e r  i m  F r e i e n  pelzig b e h a a r t  s ind,  w~ibrend 
ve rg le i chba re  g le ich  h o c h  inse r ie r t e  B1/i t ter  im  Ge- 
w~ichshaus n u r  ve r e inze l t e  H a a r e  t r a g e n  1 u n d  d a d u r c h  
einen j u v e n i l e n  E i n d r u e k  m a c h e n .  F e r n e r  s i e h t  de r  
F r e i l a n d t a b a k ,  v e r g l i c h e n  m i t  Gewg .ehshausp f l anzen ,  
s te ts  e twas  g e d r u n g e n e r  aus,  weil  er gr6ssere  B15.tter 
b i lde t ;  d a d u r c h  s ehe inen  die I n t e r n o d i e n  r e l a t i v  k t i rzer  
zu sein.  T r o t z  o p t i m a l e r  T e m p e r a t u r ,  B e f e u c h t u n g  u n d  
Bel i i f tung  sowie zus~itzlicher B e l i c h t u n g  2 ge l ing t  es 
nicht ,  diese V e r s c h i e d e n h e i t  v611ig z u m  V e r s c h w i n d e n  
zu b r ingen ,  a u c h  w e n n  de r  Gew/ iehshaus -  u n d  de r  Frei -  
l a n d t a b a k  in g e n a u  g le icher  E r d e  s tocken .  

Der  U n t e r s c h i e d  b e z i e h t  s ich indes sen  n i c h t  n u r  au f  
die ~iussere Morphologie ,  s o n d e r n  a u c h  au f  den  B l a t t -  
chemismus .  Dies  gusse r t  s ich bei  de r  A u f a r b e i t u n g  de r  
g e e r n t e t e n  Bl~itter,  i n d e m  G e w ~ t c h s h a u s t a b a k  wohl  
sch6n ve rg i lb t ,  j e d o c h  n u t  u n v o l l k o m m e n  oder  fiber- 
h a u p t  n i c h t  v e r b r / i u n t ,  s e lb s t  w e n n  er yon  n o r m a l e r -  
weise s ich s t a r k  b r~ iunenden  R a s s e n  s t a m m t .  H i e r a u s  
folgt, dass  in G e w / i c h s h a u s b l / i t t e r n  e n t w e d e r  das  brgtu- 
nende F e r m e n t s y s t e m  ode r  d a n n  das  zugeh6r ige  Sub-  
s t ra t  in u n g e n i i g e n d e r  Menge  e n t w i e k e l t  wird.  K0XZL~ a 
wies nach ,  dass  e ine m a n g e l h a f t e  S u b s t r a t b i l d u n g  vor-  
liegt. )khnl ich  wie in F r e i l a n d b l g t t e r n  de r  ge lben  Sor te  
M o n t  C a l m e  j a u n e ,  w e r d e n  B l a t t h o m o g e n a t e  bei  Z u s a t z  
yon Ca t echo l  b r a u n ,  so dass  also die n o t w e n d i g e n  Po ly -  
p h e n o l a s e n  v o r h a n d e n  s ind.  

E ine  n~ihere C h a r a k t e r i s i e r u n g  des  Verb r~ iunungs -  
sys tems  e rg ib t ,  dass  als F e r m e n t e  e ine P o l y p h e n o l -  
oxydase  v o m  T y p u s  de r  Laccase ,  die also M o n o p h e n o l e  
wie das  T y r o s i n  n i c h t  zu o x y d i e r e n  v e r m a g  4, u n d  eine 
Pe roxydase  vor l iegen ,  w t th r end  als S u b s t r a t e  Ch lo rogen-  
s/iure (Depsid  t ier Kaffees~iure m i t  ChinasS.ure) u n d  
Ru t in  ( G l u k o r h a m n o s i d  des Querce t ins )  a u f t r e t e n  5. I m  
Gew~ichshaus t abak  f eh l t  n u n  das  G lukos id  R u t i n  vol l-  
s t / indig u n d  die Ch lo rogens / iu re  wird  in u n z u r e i c h e n d e m  
Masse e rzeug t .  ~'~_hnliche F e s t s t e l l u n g e n  w u r d e n  gleich- 
zeitig a u c h  y o n  DA_WSON u n d  ~VADA 6 g e m a c h t ;  % r n e r  
f anden  diese A u t o r e n ,  dass  die p a p i e r c h r o m a t o g r a p h i s c h  
er fassbare  Chlorogens~iuremenge  bei  F r e i l a n d t a b a k  yon  
der Tagesl~inge abh'Xngt.  
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a S. KUNZLI, Diplomarbeit ETH. Ziirich 195~ (unver6ffentlicht). 
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Dies b e s t ~ t i g t  die V e r m u t u n g ,  dass  die B c l i c h t u n g  im 
G e w g c h s h a u s  d e n  M i n i m u m f a k t o r  vor s t e l l t ,  d e r  die 
S u b s t r a t b i l d u n g  besch r / ink t .  Weft  die S t e i g e r u n g  de r  
L i c h t m e n g e  ( [n t en s i t ' a t  × B e l i c h t u n g s d a u e r )  im Ge- 
w g c h s h a u s  n i c h t  viel  t inder( ,  wurde  gepr t i l t ,  ob  vie!- 
l e i ch t  die L ich tqua l i tS . t  ein m a s s g e b e n d e r  F a k t o r  ffir die 
S u b s t r a t b i l d u n g  sei. D a  die u l t r a v i o l e t t e  S t r a b l u n g  im 
G e w g c h s h a u s  d u r c h  die V e r g l a s u n g  wegf i l t r i e r t  wird ,  
u n t e r n a h m e n  wir  o r i e n t i e r e n d e  Ver suche  m i t  e ine r  zu-  
sg t z l i ehen  U V - B e s t r a h l u n g .  Zue r s t  e rh i e l t en  die Ge- 
w~ichshauspf l anzen  d r e i m a l  tgg l ich  w g h r e n d  30 rain e ine 
Z u s a t z b e l i c h t u n g  m i t  e iner  Q u e c k s i l b e r d a m p f l a m p e .  
I n  e ine r  w e i t e r e n  Ver suchsse r i e  w u r d e  die B e s t r a h h m g s -  
zei t  au f  8 h je T ag  a u s g e d e h n t .  

Es  s che in t  also e rwiesen  zu sein,  dass  kurzwel l iges  l . i ch t  
(lie B i l d u n g  dieses l )eps ides  zu s t i m u l i e r e n  v e r m a g .  

Abb. 1. Links mit UV bestrahlte, rechts unbestrahlte Pflanze der 
Sorte Mont ('ahne brun, iln Gewlichshaus gezogen. 

T r o t z  d ieser  M a s s n a h m e  b l ieb  die R u t i n b i l d u n g  v61lig 
aus.  D a g e g e n  ge l ang  es, die .Menge de r  Chlorogens~iure 
e r h e b l i c h  zu s te igern ,  wie fo lgende  A n a l y s e n z a h l c n  zei- 
gen  (je z e h n t e s  B l a t t  de r  Rasse  M o n l  C a l m e  brun) .  

Gew;ichs- I i;ewiwhs- 
Gewimhs- haw; haus 

Freiland haus init I t.4 h mit ~ h 
,,hn(.l'V I \ / i a ~  ~'\'/Tag 

ChlorogensS, ure 2,72 % 0 ,41% 1.72 % 2,52 % 

Bei  a c h t s t i i n d i g e r  B e l i c h t u n g  m i t  1TV t r a t  n e b e n  d iesen  
c h e m i s c h e n  V e r ~ n d e r u n g e n  ein a u f f a l l c n d e r  U n t e r s c h i e d  
des P h g n o t y p u s  im Vergle ich  zu u n b e s t r a h l t e n  P f l a n z e n  
auf.  Die m i t  U \  r b e l i c h t e t e n  P f l a n z e n  w u c h s e n  schne l l e r  
u n d  b i l d e t e n  viel  gr6ssere  BlOt te r  au s  als die u n b e s t r a h l -  
t en  P f l a n z e n  (Abb.  1 u n d  2). Aber  n i c h t  n u r  die Gr6sse,  
s o n d e r n  a u c h  die B c s c h a f f e n l m i t  de r  B l / i t t e r  ist  ve r sch ic -  


