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Fig. 5. Karyorhexis induced by 48 h treatment with vernoflexuoside 
solution (10 -8 M/1). 

Fig. 6. Irregular congregation and partial agglutination of chro- 
mosomes ill metaphase induced by 24 h treatment with vernofiexuo- 
side solution (10 -~ M[1). 

Specialia F, XPERIENTIA 32]2 

The onion roots t rea ted  for 48 h wi th  Vf solutions 
re ta ined the abi l i ty  to cont inue thei r  g rowth  and normal  
deve lopmen t  when  they  were washed and t ransfer red  
into t ap  wate r  again. This m a y  be proof tha t  Vf does not  
show cy to tox ic  effect in the  concentra t ions  invest igated.  

On the  basis of microscopical  analysis of the  squashes, 
the  mi to t ic  index values for each concent ra t ion  of Vf 
solutions were calculated (Figure 2). 

The following concent ra t ions  of Vf aqueous  solutions 
produced mi to t ic  dis turbances  or  nucleus s t ruc ture  
degenerat ion symptoms :  1. chromat ine  marg ina t ion  
(Figure 3), a t  10-a-10 -~ M/1 concent ra t ion  of Vf a f t e r  
24 and 48 h;  2. pycnosis  (Figure 4) a t  10-4-10 -5 M/1 con-  
centra t ion after  4, 24 and 48 h;  3. karyorhexis  (Figure 5) 
at  10-3-10 -4 M/1 concent ra t ion  af ter  48 h;  4. i r regular  
chromosomes congregat ion and par t ia l  agglut ina t ion  in 
metaphase  (Figure 6) a t  10-4-10 -6 M/1 concentra t ion  
af ter  24 and 48 h. 

Among  these mi to t ic  dis turbances  and symptoms  of 
nucleus s t ructure  degenerat ion,  pycnosis was the  most  
f requent  phenomenon.  According to @ULJAJEV 6, pycnosis 
occurs af ter  chromatir~ marg ina t ion  and its f inal  step is 
karyorhexis :  These three phenomena  were v e r y  d is t inc t  
in the  mater ia l  inves t iga ted  when t rea ted  wi th  Vf in 
10-3-10 -5 M/1 concentrat ions.  These observat ions  lead 
to the  conclusion t h a t  VI shows some of the  chromato-  
classical propert ies  7. 

The calculated mi to t ic  indexes conf i rm the  ve ry  
signif icant  cy tos ta t ic  ac t iv i ty  of Vf in concent ra t ions  of 
10 -a and 10 -4 M/1 (Figure 2). This ac t iv i ty  m a y  be 
a t t r ibu ted  to the  conjuga ted  e-methylene-y- lac tone  
grouping, Which occurs in Vf s t ructure.  KUPCHAN s 
under l ined the  fact  t h a t  these groupings m a y  inh ib i t  
phosphofructokinase  in ceils by  b inding the  ac t ive  SH-  
group of the  enzymes.  The  in terac t ion  of sesqui terpene 
c~-methylene-y-lactones wi th  thiol  groups is wellestabl ished 
and it  m a y  explain biological ac t iv i ty  of these compounds.  

W. A. G~JLJAJEW, in Kljetoczno# iadra i #wo ultrastruktury 
(Nauka, Moskwa 1970). 
G. DEYSSON, Soe. hot. Ft., M6moires 777, 95 (1970). 

8 S. IV]'. KUPCHAN, I). C. FESSLER, M. A. EAKIi'~, T. J. GIACOBBE, 
Science t68, 376 (1970). 

Bakterien im Ovar aquariengehiilterter Meeresfische 

Bacteria in the Ovary of Marine Fishes Held in Aquaria 

K. J. C-OTTING 1 

I. Zoologisches lnstitut der Justus-Liebig-Universitiit, Stephanstrasse 2d, D-63 Giessen (Bundesrepublik Deutschland, 
BRD), 28.August J975. 

Summary. In  the  ovary  of the  ovoviv iparous  te leost  Zoarces viviparus L. kep t  in aquaria ,  g ram-nega t ive  bacter ia  are 
found. These pene t ra te  the  tissue up to the  basement  membrane  which separates  the  follicle ep i the l ium from the  theca.  

In  AquarieI1 geh/~lterte Meeresfische sind such  daan  
zahlreichen nega t iven  physischen ulld physiologischen 
Einfli issen ausgesetzt,  wenn der derzei t  iibliche techni-  
sche S tanda rdaufwand  getr ieben wird (Kfihlung, Be- 
liiftung, Absch~umung usw.). Es  ist seit  l angem bekannt ,  
dass die 9~ vieler  mar iner  Fische in Gefangenschaf t  
Schwier igkei ten haben,  ihre Eier  abzusetzen und dann an 
Legenot  zugrundegehen k6nnen. Dieses Prob lem wird 

sich auch bei k i inf t igem <(fish farming,~ in gr6sserem Aus- 
mass stellen. 

Bei den $$ lebendgebb~render (ovoviviparer)  Fische wie 
der A a l m u t t e r  (Zoarces viviparus L.) verz6gern sich im 
Aqua r ium die Oogenese und die Embryona len twick lung .  
Die meisten E m b r y o n e n  s terben vor  der  Geburt .  Fr i ih  
abs terbende E m b r y o n e n  k6nnen offensichtl ich - wie 
degenerierende Oocyten  - resorbiert  werden, w~hrend in 
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der  E n d p h a s e  a b s t e r b e n d e  E m b r y o n e n  den  Tod  des 
M u t t e r t i e r e s  bed ingen .  A u s s e r d e m  en twicke ln  sich im 
0 v a r  zah l re iche  g r a m n e g a t i v e  Bak te r i en ,  ffir die die 
schleimige,  mucopo lysaccha r idha l f i ge  0var ia l f l i i s s igke i t  2 
eiii g i ins t iger  Nh~hrboden zu seiii schein t .  I n t e r e s s a n t  ist, 
wie wel t  die Bak te r i e i i  zu d en  Eize l len  vo rd r ingen .  J ede  
Oocyte  is t  u m g e b e n  v o n  e iner  R i i i d en s ch i ch t  (Cortex;  
Figur) .  D a r a u f  folgen n a c h  aussen3,4:  pe r ioocy t~re r  
I n t e r ze l l u l a r r au m,  Fol l ike lepi thel ,  B a s a l m e m b r a n ,  T h e c a  
folliculi  u n d  wei teres  Bindegewebe .  Das  B indegewebe  i s t  
s t a r k  v a s k u l a r i s i e r t  u n d  y o n  e rw e i t e r t en  In t e rze l lu l a r -  
r ~ u m e n  durchse t z t .  I n  diesen fliissigkeitserffillt.:-.n IR-~umeii 
dringeI1 die B a k t e r i e n  vor,  u n d  zwar  bis  a n  die B a s a l -  
m e m b r a n .  Diese fung i e r t  also n i c h t  n u r  als Ul t ra f i l t e r ,  
s o n d e rn  a u c h  als Bak t e r i en -Ba r r i e r e .  B a k t e r i e n  e rzeugen  
zahl re iche  F i s c h k r a n k h e i t e n  5, ~. I h r  E inf luss  auI  d en  Ver-  
l auf  de r  Oogenese bei Zoarces i s t  n n b e k a n n t .  Bei  freile- 
b e n d e n  T ie ren  w u r d e n  sie b i she r  n i c h t  b e o b a c h t e t .  

Dtinnschnitt durch die peripheren Teile der Eizelle und die umge- 
benden Follikelsehichten. Zoarces viviparus, f~, 13 cm (Nr. 114; 
fixiert am 14.11.68. Glutaraldehyd, Vestopal W). 1. Oocytoplasma; 
2. Cortex; 3. Follikelepithel; 4. Basallamelle; 5. Theca follicnli mit 
zahlreichen Bakterien in den Interzellularr~iumen; 6. Bindegewebe. 

1 Der Deutsehen Forsehungsgemeinschaft danke ich ffir die F6rde- 
rung der Arbeiten, Herrn Prof. Dr. P. GIESBRECHT, Berlin, ffir 
Beratung. 
I. WEC~MANN und K. J. G6TTING, Z. Zeliforsch. 119, 405 (1971). 

3 K. J. GhTTING, lV[ieron, Lond. l, 356 (1970); 
K. J. GhTTI~G, VIII. Int. Congr. Electron Mierose. (Canberra) 2, 
668 (1974). 

5 W. SCHAPERCLAUS, Fischkrankheiten (Akadenlie-Verlag, Berlin 
1954). 

6 C, J. SINDERMA:4N, Adv. mar. Biol. d, 1 (1966). 

Evidence of a Pollen Esterase Capable of Hydrolyzing Sporopollenin 

H. AHOKAS 1 

Department o/Genetics, University o~ Helsinki, P. Rautatiekatu 13, SF-O0700 Helsinki 70 (Finland), d September 7975. 

Summary. The  a c t i v i t y  of a n  es terase  is assoc ia ted  w i t h  t h e  ge rmina l  pore  f o r m a t i o n  of t h e  pol len  gra ins  of bar ley.  
Cy tochemica l  ev idence  is g i v e n  t h a t  t h e  e n z y m e  is capab le  of h y d r o l y z i n g  sporopol lenin .  Some s t a in ing  m e t h o d s  new 
to  pa lynologica l  s tud ies  were  in t roduced .  

Normal ly ,  t h e  pol len gra ins  of t h e  g r aminaceous  species 
ca r ry  one round  ge rmina l  ape r tu re ,  pore  (Figure 1), t h e  
d e v e l o p m e n t  of w h i c h  was r e c e n t l y  descr ibed  2. The  ma le  
ster i le  ba r l ey  m u t a n t ,  msg6c[, was shown  to  p roduce  
i n a p e r t u r a t e  pol len  a. The  cy tochemica l  s tud ies  of t h e  
m u t a n t  and  n o n - m u t a n t  microspores  revealekt d i f fe ren t  
si tes of es terase  ac t iv i ty .  One of t h e m ,  surface  esterase,  
a p p e a r e d  in t h e  p r i m e x i n e  a n d  t h e n  c o n t i n u e d  in t h e  
exine a l m o s t  t h r o u g h  t h e  en t i re  per iod  of ex ine  growth .  
A n o t h e r  was local ized on  t he  unders ide  of t he  a p e r t u r e  
region. This  e n z y m e  h a s  been  cha rac t e r i zed  as la te  pora l  
esterase.  These  enzymes  will be  discussed be low in con-  
nex ion  w i t h  some new s t a in ing  m e t h o d s  deve loped  
du r ing  t he  s tudy .  

Methods. N a p t h o l  es ters  were m o s t l y  used as s u b s t r a t e s  
for unf ixed,  f rozen sec t ions  (Table).  The  cy toenzymolog i -  
cal m e t h o d  t o o k  a d v a i i t a g e  of t he  s i m u l t a n e o u s  coupl ing  
m e t h o d  w i t h  f resh ly  m a d e  H P R ,  h e x a z o t a t e  of pa ra -  
rosani l ine  (p, p', p" - t r i amino  p h e n y l m e t h y l e n e  HC1) as t h e  

coupler4, ~. Cytological  s l a in ings  were pe r fo rmed  w i t h  
un f ixed  frozen sections.  F a s t  b lue  B sa l t  ( t e t razo t ized  
o-dianis idine)  was  appl ied  as a f i l tered solut ion,  concen-  
t r a t i o n  be low 0.5% in 0.2 M p h o s p h a t e  buffer ,  a t  t h e  
f ina l  p H  8.0. F r e s h l y  m a d e  d i a z o t a t e  of p -n i t roan i l i ne  
was  appl ied  w i t h  t h e  same  m e t h o d  as H P R ,  b u t  a t  a 
c o n c e n t r a t i o n  3 t imes  h igher ,  viz. 15 m M .  

1 Dr. J. R. ROWLEY is thanked for suggestions to the MS. The work 
was supported by the Finnish Academy and by a grant from the 
Eemil Aaltosen S~i~[ti6 Foundation, and from the Finnish Academy 
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