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expec t ed  2 b a n d s .  Ev idence  for lack of pos t -me io t i c  gene 
express ion  is also r epo r t ed  for g l u t a m a t e  oxa lace t ic  t r a n s -  
aminase4 .  P re -meio t i c  syn thes i s  of f l -glucuronidase w i t h  
pers i s tence  in pos t -me io t i c  s tages  has  been  sugges ted  in 
r a t  t e s t i s  5. However ,  as I h a v e  p rev ious ly  argued% the  
presence  of in te rce l lu la r  br idges  b e t w e e n  s p e r m a t i d s  pro-  
vides  a s y n c y t i a l  qual i tY to  t he  deve lop ing  s p e r m a t o z o a  
and  would  he lp  to assure  g a m e t e  equiva lence .  
A n o t h e r  conc lus ion  t h i s  work  p rov ides  is t h a t  t he  s t ruc-  
t u r a l  gene  for  s p e r m a t o z o a l  f l -glucuronidase is t he  Gus 
locus. The  ev idence  for th i s  comes  f rom t h e  d e m o n s t r a t i o n  
b y  e lec t rophores i s  of t he  express ion  of t he  Gas  a and  Gas  b 
alleles. Th i s  conc lus ion  is i n t e r e s t i ng  in t h a t  c e r t a i n  en- 
zymes  h a v e  been  shown  to h a v e  a sperm-speci f ic  iso- 
e n z y m e  (e.g. l a c t a t e  dehydrogenase ,  hya lu ron idase ) .  A 
t h i r d  conclus ion  is t h a t  s pe r m a t ozoa l  f l -g lucuronidase  
shows t he  e l ec t rophore t i c  p roper t i e s  of t he  lysosomal  
form.  Th i s  is n o t  su rpr i s ing  as i t  is t he  lysosomal  form 

wh ich  does no t  h a v e  a t t a c h e d  pept ides ,  b u t  the  f ind ing  is 
also r e l e v a n t  to  t he  ques t ion  of ac rosome  f o r m a t i o n .  The  
ac rosome  is k n o w n  to  c o n t a i n  m a n y  lysosomal  enzymes  
a n d  ha s  been  p o s t u l a t e d  to be  a special ized lysosome 7, 
whi le  t h e  fac t  t h a t  ac rosomal  h y a l u r o n i d a s e  and  pro teo-  
lyr ic  ac t iv i t i e s  are  v e r y  d i f fe ren t  f rom those  of lysosomes 
sugges ts  less of a n  h o m o l o g y  of acrosomes  to lysosomes.  
I f  M a t h u r  8 is cor rec t  in a s se r t ing  t h a t  f l -g lucuronidase  is 
f ound  in t he  mid-piece,  t h e n  th i s  lack of loca l iza t ion  of 
lysosomal  e n z y m e  in t he  ac rosome would  argue  f u r t h e r  
for t h e  un iquenes s  of t h e  ac rosome in c o n t r a s t  to  lyso- 
somes.  
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Summary. Fil ipin,  wh ich  in ter feres  w i t h  s terol  s t ab i l i za t ion  of phospho l ip id  m e m b r a n e  layers,  i nh ib i t s  t he  pho to -  
per iodic  i n d u c t i o n  of f lowering in X a n t i u m ;  t he  i nh ib i t i on  is r eve r sed  to a large e x t e n t  b y  cholesterol .  

The  role of s t e ro ida l  s u b s t a n c e s  in  p l a n t  f lower ing is a 
m a t t e r  of c o n t r o v e r s y  2, 3. App l i ca t i on  of oes t rogenic  sub-  
s tances ,  p h y t o s t e r o l s  a n d  severa l  o the r  s te ro ids  h a v e  been  
r epo r t ed  to  p r o m o t e  f lowering of severa l  p l a n t s  a n d  in- 
c reased levels of oest rogen,  oes t rogen- l ike  subs t ances  a n d  
sapogen ins  h a v e  been  obse rved  a t  t he  t i m e  of f lower ing 
or u n d e r  p h o t o i n d u c t i v e  condi t ions .  T he  r e l e v a n t  r ecen t  
l i t e r a tu re  ha s  been  reviewed b y  Grunwald* .  W e  r e p o r t  
here  our  o b s e r v a t i o n s  which  sugges t  t he  i n v o l v e m e n t  of 
m e m b r a n e - b o u n d  s tero ids  in  f lowering.  
The  po lyene  an t ib io t i c  f i l ipin i n t e r ac t s  specif ical ly w i t h  
s terols  a n d  inh ib i t s  t he  g r o w t h  of those  o rgan i sms  wh ich  
h a v e  m e m b r a n e - b o u n d  steroids.  Thus,  i t  i nh ib i t s  t he  
g r o w t h  of fungi  and  t he  i nh ib i t i on  is c o u n t e r e d  b y  
sterolsS;  b u t  species of P y t h i u m  wh ich  lacks s terol  is 

Effect of filipin on photoperiodic induction of Xanthium and its 
reversal by cholesterol 

Bud 
Average of bud stages* 
Control Filipin 

(100 ~g/ml) 
Filipin 
(100 ixg/ml) + 
cholesterol 
(50 lxg/ml) 

Apical 8.00 6.00:~0.30"* 8.00 
Axillary 1 7.674-0.19 3.504-0.34** 7.254-t=0.29 
Axillary 2 5.33i0.20 2.37=[:0.30** 5.00-t-0.30 
Axillary 3 5.004-0.20 1.004-0.20"* 2.17• 
Axillary 4 2.194-0.29 - 1.254-0.21"** 
Axillary 5 !.20=E0.33 - 

Each treatment was applied before each of 3 photoperiods. Scored 
after 10 days. * Bud stages scored according to Salisbury 1~ ** Signif- 
icant at P = 0.01. *** Significant at P = 0.05. 

comple t e ly  unaf fec ted  b y  f i l ipin and  s te ro l  t r e a t m e n t  re- 
su i t s  in  the  c o n f e r m e n t  of s ens i t i v i ty  to  filipin. Essen-  
t i a l ly  s imi lar  resu l t s  were o b t a i n e d  w i t h  m y c o p l a s m a  
laidlawii ,  wh ich  also lacks m e m b r a n e - b o u n d  s teroids  e. 
F i l ip in  also med ia t e s  p e r m e a b i l i t y  changes  in e r y t h r o -  
cy tes  7. I n t e r a c t i o n  of f i l ipin w i t h  n a t u r a l  and  s y n t h e t i c  
m e m b r a n e s  c o n t a i n i n g  choles tero l  h a s  e luc ida ted  t he  
m e c h a n i s m  of t he  in te rac t ion .  The  p e r m e a b i l i t y  effects 
are revers ib le  w i t h  choles tero l  8, ~. 
X a n t h i u m  b r i t t o n i  p l a n t s  can  be  induced  to f lower wi th  
t h r ee  p h o t o i n d u c t i v e  cycles. Pho tope r iod i c  effects  on 
X a n t h i u m  b u d s  are q u a n t i t a t i v e  and  b u d  g r o w t h  f rom 
the  v e g e t a t i v e  cond i t i on  to  t he  d e v e l o p m e n t  of inf luores-  
cence p r i m o r d i u m  can  be  s epa ra t ed  in to  8 d i s t i nc t  s tages 
n u m b e r e d  in a n  a scend ing  order  of d e v e l o p m e n t .  Salis- 
b u r y  1~ ha s  s h o w n  t h a t  t h e  r a t e  of f loral  b u d  g r o w t h  can  
be  m o s t  c o n v e n i e n t l y  assessed f rom the  s tage  n u m b e r  to  
w h i c h  t he  deve lop ing  f loral  b u d  be longs  a t  a n y  g iven  
t ime.  T h e  ave rage  s tage  co r r e spond ing  to a pa r t i cu l a r  
t r e a t m e n t  reflects  t he  ave rage  a d v a n c e m e n t  t owards  re- 
p r o d u c t i v e  m a t u r i t y .  F i l ip in  was appl ied  on apica l  and  
t he  n e x t  5 ax i l l a ry  b u d s  of X a n t h i u m  a t  a c o n c e n t r a t i o n  
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of  100 txg/ml,  j u s t  b e f o r e  e a c h  of  t h r e e  16 h p h o t o p e r i o d s  
a n d  t h e  a d v a n c e m e n t  of  t h e  b u d s  t o w a r d s  r e p r o d u c t i v e  
c o n d i t i o n  w a s  s c o r e d  a c c o r d i n g  to  S a l i s b u r y 9  b y  e x a m i n a -  
t i o n  of  t h e  b u d s  u n d e r  a l i g h t  m i c r o s c o p e  a f t e r  10 d a y s .  
T h e  t a b l e  s h o w s  t h a t  f i l ip in  a t  t h e  c o n c e n t r a t i o n  u s e d  h a s  
s e v e r e  i n h i b i t o r y  e f f e c t s  on  t h e  f l o w e r i n g  of  X a n t h i u m .  
S ince  in  a n i m a l  s y s t e m s  a n d  in  a c h o l e p l a s m a  l a i d l a w i  t h e  
i n h i b i t o r y  e f f ec t  of  f i l ip in  is r e v e r s e d  b y  cho l e s t e ro l ,  we  
e x a m i n e d  t h e  e f f ec t  of  c h o l e s t e r o l  in  r e l a t i o n  to  f i l ip in  
a c t i o n .  I t  w a s  o b s e r v e d  t h a t  t h e  f i l ip in  e f f ec t  c o u l d  n o t  
be  d e m o n s t r a t e d  in  b u d s  p r e t r e a t e d  w i t h  c h o l e s t e r o l  
(50 ~xg/ml), p a r t i c u l a r l y  in  t h e  l ower  a x i l l a r y  b u d s .  H i g h e r  
c o n c e n t r a t i o n s  of  c h o l e s t e r o l  c o u l d  n o t  be  u s e d  d u e  to  
d i f f i c u l t y  in  d i s s o l v i n g  c h o l e s t e r o l  in  a q u e o u s  a l coho l i c  
s o l u t i o n s .  I n  X a n t h i u m ,  p h o t o p e r i o d i c  e f f ec t s  o n  t h e  
a x i l l a r y  b u d s  d e c r e a s e  w i t h  i n c r e a s e  in  d i s t a n c e  f r o m  t h e  
s h o o t  a p e x .  
P h o t o p e r i o d i c  i n d u c t i o n  t h u s ,  in  s o m e  w a y  i n v o l v e s  t h e  
p a r t i c i p a t i o n  o f  s t e r o i d s ,  p r e s u m a b l y  m e m b r a n e - b o u n d  
ones .  T h a t  f i l ip in  a f f e c t s  p e r m e a b i l i t y  of  p l a n t  s y s t e m s  
h a s  b e e n  s u g g e s t e d  b y  H e n d r i k  a n d  H i g i n b o t h a m  1~ for  

p e a  m i t o c h o n d r i a ,  b y  B i s h o p  12 for  p e a  a n d  m a i z e  c h l o r o -  
p l a s t s ,  b y  G r u n w a l d  13 a n d  M u d d  a n d  K l e i n s c h m i d t  14 for  
s u g a r  b e e t  r o o t  d i s c s  a n d  b y  DasaS for  w h e a t  co l eop t i l e s .  
I t  is n o w  b e c o m i n g  i n c r e a s i n g l y  e v i d e n t  t h a t  s e v e r a l  
p h y t o s t e r o l s  a r e  a s s o c i a t e d  w i t h  p l a n t  m e m b r a n e s  ~. I t  is 
i n t e r e s t i n g  to  m e n t i o n  h e r e  t h a t  t h e  p i g m e n t  p h y t o -  
c h r o m e ,  w h i c h  c o n t r o l s  f l o w e r i n g  in  p l a n t s ,  is a l so  a s s o -  
c i a t e d  w i t h  p l a n t  m e m b r a n e s ,  a n d  m a n y  w o r k e r s  b e l i e v e  
t h a t  p h y t o c h r o m e  e f f e c t s  a r e  m e d i a t e d  t h r o u g h  a c o n t r o l  
of  m e m b r a n e  p e r m e a b i l i t y .  A n  u n d e r s t a n d i n g  of  t h e  ro le  
of  m e m b r a n e - b o u n d  s t e r o i d s  in  p l a n t  f l o w e r i n g  wil l  d e -  
p e n d  on  t h e  p r e c i s e  l o c a t i o n  of s u c h  s t e r o i d s  a n d  p h y t o -  
c h r o m e s  in  p l a n t  m e m b r a n e s .  
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Summary. T h e  cis  a n d  t r a n s  i s o m e r  of PtC12(NH3) 2, c i s -P t (cpa )2CI  ~ a n d  2 p l a t i n u m  p y r i m i d i n e  b l u e s  h a v e  b e e n  u s e d  in  
a n u m b e r  of  b a c t e r i a l  t e s t s  i n d i c a t i v e  of  t h e i r  i n t e r a c t i o n  w i t h  b a c t e r i a l  D N A .  

c i s - D i c h l o r o d i a m m i n e p l a t i n u m  (II) c i s -PtC12(NHa)  2 h a s  
b e e n  s h o w n  to  i n d u c e  p o i n t  m u t a t i o n s  o f  t h e  b a s e  p a i r  
s u b s t i t u t i o n  t y p e  in  E .  coli  2 a n d  S. t y p h i m u r i u m  3, a n d  
h a s  a n u m b e r  of  e f f ec t s  on  b a c t e r i a l  s y s t e m s ,  s u c h  as  
i n d u c t i o n  of f i l a m e n t o u s  g r o w t h  in  E.  coli  B a, i n d u c t i o n  
of  p r o p h a g e 5  a n d  s t r o n g e r  t o x i c  a c t i v i t y  for  r e p a i r  def i -  
c i e n t  b a c t e r i a l  s t r a i n s  6, 7. eis_PtC12(NH3) 2 is a l so  a n  a n t i -  
t u m o r  a g e n t  s' s w h i c h  i n h i b i t s  in  v i v o  10 a n d  in  v i t r o  t h e  
s y n t h e s i s  of  D N A  in  e u k a r i o t i c  cel ls  1~ a n d  i n t e r a c t s  w i t h  
D N A  c a u s i n g  i n t e r s t r a n d  c r o s s l i n k s  s, ~2, 13. 

Table 1. Bacterial strains used 

Strain designation Characteristics Source and 
reference 

E. coli WP2 
E. coli WP2 recA 
E. coli WP2 lexA 
E. coli WP2 uvrA 
E. coli WP2 IexA 
uvrA 
E. coli AB 1157 

E. coli AB 2463 

E. coli AB 1886 

E. coli AB 2480 
E. coli B 
E. coli J 53 
E. coli W3110 thy-  

S. typhimurium TA92 
S. typhimurium TA100 

t rp-  Venitt as 
same as WP2 except recA- Venitt 16 
same as WP2 except lexA- Venitt x6 
same as WP2 except uvrA- Venitt 16 
same as WP2 except lexA 
and uvrA- 
thr l eu-pro  his thi 
arg- 
same as A13 1157 except 
recA- 
same as A13 1157 except 
uvrA-  
thi pro reeA uvrA 
prototrophic 
pro-  me t -  2 + 
thy -  ~ - 

his-/pKM101 

Venitt 16 
Bachmann 17 

13achmann 17 

Baehmann i7 

13achmann 17 
ATCC 
Bachmann 1~ 
De Lucia and 
Cairns is 
McCann et a1.19 

same as TA92 except uvr13 McCann et al. 19 
and rfa 

I t  is wel l  k n o w n  t h a t  t h e  t r a n s - i s o m e r  a c t s  in  b a c t e r i a  in  
a d i f f e r e n t  w a y  7 a n d  h a s  no  a n t i t u m o r  a c t i v i t y .  T h e  p u r -  
pose  of  t h i s  r e p o r t  is t o  t e s t  t h e  a c t i v i t y  o n  s e v e r a l  b a c t e -  
r ia l  s y s t e m s  of  cis  a n d  t r a n s  i s o m e r  of PtC12(NHz) 2, of  2 
p l a t i n u m  p y r i m i d i n e  b lues ,  P t - u r a c i l  a n d  P t - t h y m i n e ,  
w h i c h ,  a c c o r d i n g  to  D a v i d s o n  e t  al. 14, c o n t a i n  2 a m m o n i a  
l i g a n d s ,  1 p y r i m i d i n e  a n i o n  a n d  1 h y d r o x i d e  i on  p e r  
p l a t i n u m  w i t h  2 a d d i t i o n a l  o x y g e n  a t o m s  a t  a n  u n s p e c i -  
f i ab le  l o c a t i o n  a n d  of c i s - [ P t ( c y c l o p e n t y l a m i n e ) 2 C 1 2 ] ,  
c i s - [P t ( cpa )2C  U ,  a n  a lyc ic l ic  p r i m a r y  a m i n e  of  P t  ( I I) .  
c is-[Pt(cpa)~Cl~]  a n d  p l a t i n u m  p y r i m i d i n e  b l u e s  a r e  i n t e r -  
e s t i n g  a n t i t u m o r  a g e n t s  w h i c h  h a v e  a s p e c t r u m  of  a c t i v i t y  
a g a i n s t  t u m o r s  s o m e w h a t  d i f f e r e n t  f r o m  t h a t  o f  c is-  
PtC12(NH3)~ 1~, b u t  s h o w  a h i g h e r  t h e r a p e u t i c  i n d e x  t h a n  
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