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pregnadiene-12, 20-dienone was pos tu la ted  as one which 
fulfils all the  requirements .  The  proposed s t ructure  can 
also explain the  unusual ly  deshielded chemical  shift  of 
the  meth ine  protone  at  C-17. T r e a t m e n t  of I wi th  di lute 
alkali  gave an intensely yellow colored solution, f rom 
which, af ter  acetylat ion,  I I  and an isomeric acetate,  I I I ,  
were isolated. I I I  has the  same UV-absorpt ion  and mass 
spec t rum as I I  and was considered to be  the  isomer at  
C-17 or less possibly at  C-95. 

Al though the  unequivocal  elucidat ion of the  s t ruc ture  
has to wai t  for corre la t ional  exper iments  which are now 
under  way, the  authors  bel ieve t h a t  Iukujusonorone  is the  
first  example  of a genuine 18-norsteroid in n~ture  s. 
While  m a n y  19-norsteroids are known, an 18-norstc~oid 
has no t  been found. As for the  biogenesis of I, the  authors  
present  the  following sequence which involves  fi-ketoacid 
decarboxyla t ion  (or s imilar  reaction) followed by  
fi-elimination. Co-existence of adonil ide (IV) and some 
12,14-oxygenated pregnanes in the  same p lan t  m a y  
suppor t  this hypothesis .  

Zusammen/assung. Aus den Wurze ln  des japanischen 
Adonisrdschens (Adonis amurensis Regel  et  Radd)  wurde 
Fukujusonoron,  ein neues Aglykon,  das sich yon  18-nor- 
Pregnan  ableitet ,  isoliert. 
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Failure of transformation to the conjugated ene-dione system 
shows the decoaprigated system is more thermodynamically 
favoured. 

s A few 'pseudo'-lS-norsteroids, which have the 18-methyl group 
migrated to C-17, have been reported. J. TOMKO, A. VASSOVA, 
G. AnAl, K. SCttEEIBER and E. HdHNE, Tetrahedron Letters 
1967, 3907. 

Morphogenetic Effects of Follicle Stimulating Hormone: Effects on the Synthesis of Nuclear RNA's 
by Chick Embryos 

The processes of development ,  g rowth  and main tenance  
of an  organism are directed, in some phase or other,  by  
hormones.  Hormones  are involved,  for instance, in the  
processes of d i f ferent ia t ion of germ cells 1 and m a m m a r y  
tissue ~,3, growth and moul t ing  of insects 4,5, and meta-  
morphosis  in amph ib ia  ~. 

Fol l ic le-s t imulat ing hormone  (FSH) is a g lycoprote in  
hormone  produced by the  anter ior  p i tu i t a ry  gland. I t  is 
responsible for the  growth and ma tu ra t i on  of ovar ian  
follicles. The  possibi l i ty  t h a t  i t  migh t  get  localized in the  
developing o v u m  and also p lay  a role in organizing em- 
bryogenesis  was suggested several  years  ago 7. I t  was la ter  
shown to be able to induce different ia t ion of neural,  noto-  
chordal,  and somit ic  tissues in chick embryonic  sys- 
tems s-10. Cellular di f ferent ia t ion is a phenotyp ic  expres- 
sion of different ial  genetic ac t iv i ty .  The  morphogenet ic  
p roper ty  of the  hormone  probab ly  reflects i ts  ab i l i ty  to 
control  genetic a c t i v i t y .  I f  i t  were so i t  migh t  produce 
specific effects on R N A  synthesis  by  developing embryos.  

Material and methods. Chick embryos  a t  s tage 4 
(medium pr imit ive-s t reak) ,  stage 5 (head-process), s tage 7 
(neural-fold embryos  wi th  1-2 pairs of somites), and 
stage 9 (embryos with  8-9 pairs  of somites) were g iven 
H~-uridine (25 ~zc/ml) in 15 rain, 1 and 3 h pulses, Some 
embryos  of each stage were t rea ted  wi th  0.5 m g / m l  F S H  
(NIH-FSH-S4)  for 1 h before the  precursor  was supplied. 
All of t h e m  were sect ioned and au toradiographed af ter  
ex t rac t ion  wi th  5% TCA at  4~ The  exper iments  were 
controUed using RNase.  Nuclear  grain counts  were made  
in epiblast,  mesoderm or thei r  de r iva t ive  tissues, viz. 
the  neural  tissue, notochord  and somites respect ively.  
The  da t a  are presented in Tables  I and I I .  Ha-buty l  - 
me thac ry la t e  (50 ~c/g f rom RadiochemicM Centre, 
Amersham) sections were used as s tandards  and auto-  
radiographic  efficiency (ARE) was de termined  for each 
ba tch  of au torad iographs lL  

Results and discussion. The  object  of these exper iments  
was to see if the  hormone  produced any  different ial  effect 
on the  synthesis  of nuclear  IRNA's (nlRNA) by  the  

different  embryonic  tissues and if t hey  did, whether  these 
effects could be correlated w i t h  morphogenet ic  events  
occurr ing a t  the  t ime  of t r e a t m e n t  w i th  the  hormone.  
Different ia l  effects were indeed noticed, and these were 
also found to be stage-specific. 

Mesoderm cells appeared to have  been s t imula ted  by  
the  hormone  (see Table  I) beginning wi th  stage 5. The  
synthesis  of n R N A  by  epiblast  and mesoderm cells of 
s tage 4 and epiblast  cells of s tage 5 was found to be in- 
h ibi ted  by  the  hormone.  Bu t  mesodermal  ceils of s tage 5 
embryos  did no t  show such an inhibi t ion.  This  m a y  be 
related to the  fact  t h a t  this  is roughly the  stage of devel- 
opmen t  when mesoderm enters into var ious  induct ive  
interactions.  This is also the  stage which is highly 
susceptible to a n t i - F S H  act ion 9. We  do no t  know how an 
inhibi t ion of n R N A  synthesis  in stage 4 cells migh t  have  
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11 ARE is defined as the number of silver grains formed per 100 dis- 
integrations occurring in the standard section of infinite thickness 
with reference to tritium (i.e. not less than 5 ~). 
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Table I. Incorporation of HS-uridine into nRNA by normal and 
FSH-treated chick embryonic tissues 

Dura- Stageof Type H3-uridine in nRNA. Grain counts/45 [z e 
tion of devel- at 100 ARE 
pulse opment 

Epiblast Mesoderm 
15 rain 4 C 220.8 4- 8.0 187.2 4- 8.0 

E 147.2 4- 6.2 113.6 -1- 3.7 
5 C 99.2 4- 8.6 68.4 ~ 5.4 

E 57.6 4- 2.7 62.4 -4- 3.2 
Neural tissue Notochord 

7 C 86.4 4- 7.2 40.8 4- 1.8 
E 76.8 4- 7.7 62.9 4- 9.9 

9 C 40.0 4- 7.2 54.4 4- 9.6 
E 51.2 4- 6.6 41.6 4- 1.8 

Epiblast Mesoderm 
3 h 4 C 242.0 4- 13.0 185.0 4- 9.2 

Somites 
64.0 • 3.5 
70.4 4- 5.3 
72.0 4- 9.6 
78.4 4- 7.8 

E 133.0 4- 9.3 102.0 4- 7.5 
5 C 108.0 4- 6.0 72.0 4- 3.0 

E 68.0 4- 4.0 74.0 • 3.0 
Neural tissue Notoehord Somites 

7 C 215.0 4- 13.1 117.0 4- 6.8 171.0 4- 8.5 
E 186.0 4- 13.8 147.0 4- 7.7 150.0 4- 9.0 

9 C 117.0 4- 6.0 89.0 4- 4.0 111.0 4- 5.5 
E 200.04- 9.3 155.04-5.4 178.04-7.3 

C, Untreated embryos; E, FSH-treated embryos; ARE, Autoradio- 
graphic efficiencylK 

In  s tage 7 embryos ,  too, mesode rm cells (notochord) 
were specifically af fec ted  by  the  h o rmo n e  t r ea tmen t .  I t  
was no t iced  t h a t  the  m a g n i t u d e  of increase in n R N A  
synthes i s  was of s imilar  order  in b o t h  15 min  and  3 h 
pulse  labelling. This  p ro b ab l y  indica tes  t h a t  t he  species 
of R N A  s t imula ted  by  the  h o rmo n e  in t he  no tochorda l  
cells of s tage 7 embryos  migh t  have  a h igh turn-over .  I t  
m a y  also be no ted  here t h a t  an over t  d i f fe ren t ia t ion  of 
t he  no tocho rd  occurs a t  th is  s tage of deve lopment .  I t  is 
there fore  possible  t h a t  the re  m i g h t  be some connect ion  
be tween  the  s t imula t ion  of th is  par t icu lar  R N A  species 
and  the  d i f fe ren t ia t ion  of the  notochord .  

The syn thes i s  of n R N A ' s  in a 15 m i n  pulse was  no t  
af fec ted  in s tage 9 embryon ic  tissues. Bu t  in 1 h and  3 h 
pulse  expe r imen t s  a general ized increase of synthes is  was  
no t i ced  in all t he  t issues (see Table  I I  for a s u m m a r y  of 
F S H  effects). A dif ferent ia l  effect  of t he  h o r m o n e  could 
again be not iced  in t he  p a t t e r n  of increase in n R N A  
synthes i s  t h a t  resul ted  f rom increasing the  dura t ion  of 
pulse f rom 15 rain to  3 h. The mesode rma l  der iva t ive  
t issues of s tage 9 embryos  were  found  to  be inf luenced by  
the  h o rmo n e  more  t h a n  the  neural  t issue. The no tochord  
cells were found to  be af fec ted  the  most .  P r e s u m a b l y  the  
n R N A ' s  s t imula ted  in s tage 9 embryos  in 3 h pulse label- 
l ing belong to a d i f fe rent  species t h a n  those  s t imula ted  
by  the  h o rmo n e  in t he  15 min  pulse expe r imen t s  14. 

Rdsumd. L ' h o r m o n e  de m a t u r a t i o n  folliculaire (FSH),  
qui poss&de des propri6t6s morphog6n~t iques  net tes ,  
p rodu i t  des effets diff6rentiels sur la synth&se des A R N  
nucl6aires chez des emb ry o n s  de poule dans  les dif- 
f6rentes 6tapes de leur d6ve loppement .  Les exp6riences 

Table II. Summary of the effects of FSH on nuclear RNA synthesis by different cell types 

Duration of Stage 4 Stage 5 Stage 7 Stage 9 
pulse 

Epiblast Mesoderm Epiblast Mesoderm Neural Notochord Somites Neural Notoehord Somites 
tissue tissue 

0.25 h -- -- - -  =k 4- + 4- 4- 4- • 
1.0 h 4- + • + + • 
3.0 h -- -- -- 4- 4- + 4- + + + 

- ,  statistically significant reduction in nuclear RNA; 4-, no significant change; +, statistically significant increase. P < 0.05. (Statistical 
analysis by student distribution.) 

been  produced.  I t  has  been  repor ted  t h a t  gonado t rop ins  
can e i ther  inh ib i t  or s t imula te  IRNA synthes i s  depend ing  
upon  the  t ime  lag be tween  t r e a t m e n t  w i th  t he  ho rmone  
and  the  supp ly  of t he  precursor  to  t he  cells 1". Bu t  one 
would need to  say  more  t h a n  t h i s  when  the  inh ib i t ion  
shows an  obvious  corre la t ion  wi th  morphogene t i c  events .  

The  e x t e n t  of con t r ibu t ion  b y  embryon ic  genes  to  t h e  
c o m p l e m e n t  of func t iona l  messengers  of p regas t ru la t ion  
embryos  is no t  precisely known.  But  CRIPPA and  GROSS 13 
have  shown t h a t  in ear ly  deve lopmen ta l  s tages  of 
Xenopus laevis mate rna l  DNA-l ike  R N A s  are being 
ut i l ized and  used up by  the  t i m e  gas t ru la t ion  com- 
mences.  By  th is  t ime  embryon ic  messengers  r ep resen t  
abou t  44% of t he  sequences  t rans la ted .  No d a t a  are 
avai lable  as regards  these  re la t ive  cont r ibu t ions  in t he  
chicken embryos .  W h e n  such da t a  become avai lable t h e y  
m i g h t  have  a bear ing  on the  differences observed  in t h e  
effects  of t he  ho rmone  on m e d i u m  p r imi t ive - s t r eak  and  
head-process  embryos .  

i nd iquen t  que lors du t r a i t e m e n t  par  l ' hormone ,  celle-ci 
p e u t  s t imuler  la synth~se  de diff6rentes  classes d ' A R N ,  
selon l '6 tape du d6ve loppement .  
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