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On the other hand, doses of 10, 30, and 100 ag of TP  di- 
minished the growth produced by 0-3 tLg of oestroneL 
Thus a ratio of 3:1 to 10:1 testosterone to oestriol was 
inhibitory whereas a ratio of at  least 33:1 testosterone to 
oestrone was required to produce inhibition. Testosterone 
would appear to be at  least three times more effective as 
an oestriol antagonist  than as an oestrone antagonist. 

Thus the Uterine growth produced by oestriol at a 
single dose  of 100 ~g was blocked by the simultaneous 
administration of testosterone propionate. On the other 
hand, this growth was not significantly affected by corti- 
sone, cortisol, desoxycortieosterone, or progesterone. 
Oestrone-induced uterine growth (0.3 ~zg) in a test of this 
type was inhibited by DCA and aldosterone, testosterone 
propionate, and p roges t e rone -  only the glucocorticoids 
were inactive among naturally occurring, non-oestrogenic 
types of steroids. This difference in pat tern of blockage 
led us to suggest tha t  there were two receptor sites for 
steroids in the uterus ~. According to this hypothesis one 
site (A) would accept oestrone, DCA, progesterone, and 
testosterone propionate and the other site (B) oestriol and 
testosterone. Fur ther  experiments (unpublished) have 
forced a modification of this hypothesis since some of the 
oestriol appears to at tach to site A. Additional studies are 
in progress in an a t tempt  to complete this dual receptor 
site hypothesis and to clarify the mechanisms involved in 
uterine growth. 

I~. A. EDGREN and D. "W. CALHOUN 

Division o/Biological Research, G. D. Searle & Co., Chi- 
cago (Illinois), October 1, 7959. 

Zusammen/assung 

Das in juvenilen M~usen durch Oestriol (100 t~g) stimu- 
lierte Uteruswachstum wurde dutch Testosteronpropionat 
blockiert. Mit Cortisonacetat, Cortisolacetat, Deoxycorti- 
costeronacetat und Progesteron wurde keine solche Wir- 
kung erzielt. 

a R.A.  EDGREN and D. W. CALHOUN, Anat. Rec. 134, 558 (1959). 

Stimulation of Plant Development 
by Some Uracil Analogues 

Some time ago we were able to show tha t  the organs 
of germinating seeds are the site of intensive nucleic acid 
synthesis x: For  this reason, the first stages of germination 
appear to be particularly suitable for studying the effects 
of biologically active analogues of nucleic acid compo- 
nents, In pursuance of this line of investigation, we had 
earlier studied ~ the effect of 5-bromouracil, a compound 
known to inhibit the growth of certain microorganisms 8, 4, 
on germinating plants, and found tha t  at certain con- 
centrations it not  only failed to inhibit  growth, but  mar- 
kedly st imulated development of the plants. A number 
of further derivatives of uracil were examined for ana- 
logous effects, and a number of them were found to sti- 
mulate the development of certain plants not only during 
germination, but  also during the later vegetat ive period 5. 

In the last few years, we have carried out field trials 
on crop plants using 5-bromouracil and 5-nitrouracil, 
which had proved most effective in laboratory experi- 
ments. The seeds were t reated as in earlier work, by soak- 
ing them in solutions containing 5 to 50 ~zg of the stimu- 
lators per ml for 24 h just  prior to sowing. The most 

general result of such a single t rea tment  with 5-bromo- 
uracil is an accelerated development of the plants which 
in some cases may persist up to tlle t ime of harvesting. 
For instance, t reated tomatoes on the average ripen 10 to 
14 days earlier than untreated controls, and in the case 
of lettuce the first harvest  from treated seeds is about 
20% higher than from controls. The effect of 5-nitrouracil 
on lettuce is similar. The same compound increases the 
yield of cucumbers to a statistically significant extent  - 
about  20-40% above that  of controls (seeds soaked in 
water  for the same period), The cucumbers t reated with 
5-nitrouraeil show certain morphological peculiarities in 
the course of development,  The ovaries of such plants 
begin to elongate much earlier so tha t  at the full develop- 
ment  of the perianth they are 4-5 times longer than the 
ovaries of control plants at  the same stage of develop- 
ment. The ovaries of the treated plants do not lie along 
the ground, as is usual with cucumbers but  are character- 
istically erect. 

In an effort to elucidate the mechanism of stimulation, 
we first studied the tissues of stimulated plants cytologic- 
ally. In certain cases, the stimulators were found to cause 
a massive increase in the number  of mitoses. Thus, in 
the roots of onions (Allium cepa) allowed to sprout in 
aqueous solutions of the stimulators, the number' of 
mitoses after 4 to 8 days is markedly higher than  in the 
controls sprouting in water;  5-bromouracil at  10 ~g/ml 
and 100 I~g/ml was found to increase the number of 
mitoses by 30% and 60% respectively on the fourth day, 
and by 70% and 35% respectively on the eighth day. 

We further a t tempted to follow the metabolic fate of 
5-bromouracil in plants. The experiments were carried out 
with germinating cucumbers grown under standard con- 
ditions and infiltrated with 0.001 M solutions of 5-bromo- 
uracil-2-1*C 6. After 3 h and 18 h, no combined 5-bromo- 
uracil was found in the nucleotide fraction, nor in the 
ribonucleic or deoxyribonucleic acids obtained according 
tO OGUR and ROSENL This finding indicates that  the 
fate of 5-bromouracil in the plant  organism differs dis- 
t inctly from its fate in microorganisms inwhich it is known 
to be able to replace a considerable proportion of the 
thymine in deoxyribonucleic acid s . This difference is 
presumably due to the fact t ha t  5-bromouracil is rapidly 
degraded in the plant. VChen seedlings are incubated after 
infiltration with 5-bromouracil, this degradation may be 
followed by the evolution of 14CO~, which reaches a maxi- 
mum after only 1 h incubation. However,  5-bromouracil 
does have a distinct effect on the metabolism of the purine 
and pyrimidine bases, particularly of uracil. Plants in- 
filtrated with uracil-2-14C together with (unlabelled) 5- 
bromouracil show a dist inctly decreased rate of degrada- 
tion of uracil to ~4CO~ as against control plants infiltrated 

I Z. ~ORMOV,~ and F. gORM, Chem. listy 50, 629 (1956); Coll. 
Czechosl. chem. Comm. 21, 1043 (1956). 
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5 Czechoslovak Patent 87672. 
The labeled 5-bromouracil was prcpared by Dr.J. MORAVEK of 
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w i t h  t h e  label led  urac i l  a lone  (Fig.). A t  t h e  s a m e  t ime ,  
t h e r e  is a n  increase  in t h e  specific a c t i v i t y  of t h e  free 
uraci l  nuc leo t ides ;  even  a f t e r  20 h i n c u b a t i o n ,  t h e  specific 
a c t i v i t y  of these  nuc leo t ides  is st i l l  twice  as h i g h  as in  t he  
con t ro l  group.  I f  labe l led  e ro t i c  acid is s u b s t i t u t e d  for  
urac i l  in  a n  ana logous  e x p e r i m e n t ,  t h e r e  is n o  co r r e spond-  
ing increase  in t h e  specif ic  a c t i v i t y  of t h e  free nuc leo t ide  
f r ac t ion  in t he  p resence  of un labe l l ed  5-bromourac i l .  The  
i n f i l t r a t i on  of labe l led  u rac i l  t o g e t h e r  w i t h  un labe l l ed  5- 
b r o m o u r a c i l  was  also found  to  lead to  a d i s t i nc t  increase  
in t h e  specif ic  a c t i v i t y  of t h e  r ibonuc le ie  a n d  d e o x y r i b o -  
nucle ic  acid f r ac t ions  a f t e r  20 h - b y  40% a n d  125% re-  
spec t ive ly  a b o v e  t h e  va lues  of t h e  con t ro l  group.  
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Inhibition of the degradation of uracil by 5-bromouracil. The specific 
activity of the CO 2 was determined after absorption in 0.25 N NaOH 
and precipitation of BaCO 3. The values are corrected for self- 
absorption. The total amount of CO 2 evolved was the same in both 
experiments. 1: after infiltration with 0'3 mM uracil-l~C; 2: after 
infiltration with 0-3 mM uracil-lac 1"0 mM 5-bromouracil. The 
activities were measured in the Isotope Laboratory of this Institute 

O u r  r e su l t s  show t h a t  these  u rac i l  d e r i v a t i v e s  e x e r t  pro-  
found  effects  on  t h e  d e v e l o p m e n t  a n d  m e t a b o l i s m  of 
p lan t s .  The  p r o t r a c t e d  n a t u r e  of these  effects  is all  t h e  
more  i n t e r e s t i ng  in  v iew of t he  f ac t  t h a t  t h e y  r e su l t  f r om 
on ly  a single t r e a t m e n t  w i t h  low c o n c e n t r a t i o n s  of t he  
a c t i v e  s u b s t a n c e s  in  t h e  ea r l i es t  s tages  of g e r m i n a t i o n .  
This ,  t o g e t h e r  w i t h  t he  o b s e r v e d  morpho log ica l  changes ,  
p o i n t s  to  t h e  poss ib i l i ty  of gene t ic  effects ;  t h i s  p r o b l e m  
is a t  p r e s e n t  u n d e r  i nves t i ga t i on .  

This work will be reported in full in the Collection of Czechoslovak 
Chemical Communications. 

Z. ~ORMOVA, K. ~EBESTA, J.  BAUEROV2k, 
O. MELICHAR, a n d  F. SORM 

Department of Biochemistry, Institute of Chemistry, 
Czechoslovak Academy of Science, Prague, December d, 
7959. 

Zusammen/assung 

E s  w u r d e  eine e n t w i c k l u n g s f 6 r d e r n d e  W i r k u n g  yon  
5 -Bromurac i l  u n d  5 -Ni t rourac i l  be re i t s  in  ge r ingen  Men-  
gen au f  m a n c h e  P f l a n z e n  ( u n t e r  a n d e r e m  T o m a t e n ,  Gur -  
ken  u n d  G a r t e n l a t t i c h )  fes tgeste l l t .  5 -Bromurac i l  wi rd  
d a b e i  n i c h t  in  die P f l a n z e n n u k l e i n s X u r e n  e ingebau t ,  son- 
d e r n  u n t e r l i e g t  e i n e m  schne l l en  A b b a u ;  we i t e rh in  ver -  
u r s a c h t  de r  Stoff  e ine H e m m u n g  des  Urac i l abbaues .  Die  
M~gl ichke i t  e iner  Bee in f lu s sung  de r  gene t i s chen  E igen-  
s c h a f t e n  wi rd  d i sku t i e r t .  

C y t o l o g i e  f ine  d e s  c e l l u l e s  i n t e r s t i t i e l l e s  

d u  t e s t i c u l e  du  p o i s s o n  Lebistes reticulatus R .  

Les t r a v a u x  de  CHAMPY 1, VAN OORDT 2, STEPHAN e t  
CLAVERT $ o n t  pos6 le p rob l~me  de  l ' ex i s t ence  e t  de  la 
morpho log ie  de  ces cel lules d a n s  le t e s t i cu le  des  Cypr ino-  
dontes .  Chez Lebistes reticulatus R.3 les cellules in te r s t i -  
t iel les ac t ives  s e n t  carac t6r is6es  p a r  la  pr6sence  de gra-  
nules  6osinophi les  e t  & inc lus ions  l ip id iques  soudano-  
phi les .  

Rdsultats. Les t e c h n i q u e s  h i s to log iques  e t  h i s toch i -  
m i q u e s  p e r m e t t e n t  de d i s t i n g u e r  3 ca t6gor ies  de cellules 
in te r s t i t i e l l es  : 

1 ° des  cellules X c y t o p l a s m e  cla i r  d e n t  le n o y a u  volu-  
m i n e u x  se colore d ' u n e  fa~on homog~ne  e t  i n t ense  k l 'h6-  
m a t o x y l i n e  fe r r ique  (ces 616ments p r 6 d o m i n e n t  d a n s  le 
t e s t i cu le  jeune)  ; 

2 ° des cellules & c y t o p l a s m e  charg6  en  g r a n u l a t i o n s  
6os inophi les ;  

3 ° des  cellules c o n t e n a n t  des  m o t t e s  grossi~res de pig- 
m e n t  j aune .  

Le  n o m b r e  des  cet lutes & p i g m e n t  a u g m e n t e  sens ible-  
m e n t  avec  l'&ge du  poisson.  Les  p i g m e n t s  accumul6s  r6- 
s i s t en t  a u x  s o l v a n t s  des graisses.  Sur  coupes  & la pa ra f f ine  
color6es & l ' h 6 m a t o x y l i n e  6osine, ils p r 6 s e n t e n t  leur  cou- 
leur  p r o p r e  j a u n e  o rang& P a r  ai l leurs,  ils p r 6 s e n t e n t  les 
ca rac t~res  g6n6raux  de co lo ra t ion  des  l ip ides:  osmio-  
phil ie ,  co lo ra t i on  au  no i r  s o u d a n  e t  au  b teu  de  nil .  I ls  se 
co lo ren t  assez fo r~ement  au  P .A.S.  Le t e s t  de  Sch mo r l  es t  
f o r t e m e n t  pos i t i f  ma i s  la  r6ac t ion  a rg en t a f f i n e  selon Mas- 
son  res te  n6ga t ive .  L ' e n s e m b l e  de ces ca rac t6 r i s t i ques  
h i s t o c h i m i q u e s  p e r m e t  de conc lure  ~ des p i g m e n t s  de 
n a t u r e  l ip id ique ,  de la  famil le  des  l ipofuscines.  

Au microscope  61ectronique ( f ixa t ion  P a l a d e ;  m 6 t h a -  
c r y l a t e  de  b u t y l e  - Ph i l ips  E.  M. 100), les c o n t o u r s  des 
cellules in te r s t i t i e l l es  s e n t  t r~s i r r6gul iers ;  de n o m b r e u s e s  
d ig i t a t i ons  s e n t  p lus  ou mo ins  in t r iqu6es .  S o u v e n t  elles 
ne  s e n t  s6par6es des  capi l la i res  que  p a r  u n  mince  espace  
c la i r  c o n t e n a n t  des  f ibri l les  collag~nes.  D e u x  ca rac t~res  
d i f f6 renc ien t  ces cellules d '616ments  con jonc t i f s  b a n a u x :  

a) leurs  m i t o c h o n d r i e s  v o l u m i n e u s e s  e t  denses  renfer -  
m a n t  de fins t u b u l e s  d ' u n  d i a m ~ t r e  de 400 ~ env i ron .  Ce 
t y p e  de m i t o c h o n d r i e  a 6t6 d6cr i t  d a n s  les cellules in ter -  
s t i t ie l les  du  tes t icu le  de m a m m i f ~ r e  (FAwcETr e t  BUR- 
GOS 4) e t  d ' u n e  fagon g6n6rale  d a n s  les o rganes  p r o d u c t e u r s  
de  s t6ro ides  (BELT e t  PEASE s) ; 

b) leur  r ichesse  en  v6sicules,  s o u v e n t  dispos6es en  chai -  
ne t t e s ,  c o n s t i t u a n t  le sys t~me r6 t icu la i re  endop la smique .  

Les  g ra ins  de Pa lade ,  peu  n o m b r e u x ,  dispers6s  d a n s  la 
m a t r i c e  c y t o p l a s m i q u e ,  ne  s e n t  que  r a r e m e n t  dispos6s 
s u r  ta  pa ro i  e x t e r n e  des  v6sicules du  sys t~me  r6t icula i re  
e n d o p l a s m i q u e :  ces v6sicules  s e n t  ell m a j o r i t 6  de t y p e  
lisse. Le  n o y a u  a r r o n d i  de c o n t o u r  r6gulier ,  p r6sen te  u n  
a spec t  n o r m a l  e t  r e n f e r m e  u n e  s u b s t a n c e  nuc l6a i re  fine- 
m e n t  g ranuleuse ,  r6pa r t i e  de fagon homog~ne .  Le nucl6ole 
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