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here  were s imi la r  to  those  o b t a i n e d  b y  REVERBERI w i t h  
t he  use of sod ium azideT, s a n d  of sod ium m a l o n a t e  a n d  
selenite% a n d  to those  obse rved  b y  DE VINCENTIIS w i t h  
t he  use of pa r t i a l  anaerobios i s  1~ a n d  in  t he  presence  of 
CO in  t h e  d a r k  11. Accord ing  to  REVERBERI, t h e  cyto-  
ch rome  oxidase,  wh ich  is segrega ted  a t  a n  ea r ly  s tage in 
t h e  pos t e r io r  v e g e t a t i v e  b las tomeres ,  p lays  a p a r t  in  t h e  
morphogenes i s  of muscle  cells b y  supp ly ing  t he  ene rgy  
requ i red  for  t he  c o n s t r u c t i o n  of t he  molecules  t h a t  f o rm  
the  f i rs t  s u b s t r a t e  of t he  specific s u b s t a n c e  of t he  muscle  
cells, or  for  t h e  l inkage  of these  molecules  in to  f ibrous  
chains ,  or for  t he  e longa t ion  of the  en t i re  cell. 

CROWELL 1., us ing  ce r t a in  specific i nh ib i to r s  of the  -Si f t  
g roups  (mercap to -e thano l ,  t h ioma l i c  acid, p h e n y l - m e r -  
curic  chlor ide)  a t  va r ious  s tages  of d e v e l o p m e n t  of t h e  
eggs a n d  e m b r y o s  of Ciona intestinalis L., was able  to  
show r e c e n t l y  t h a t  t he  l a rvae  which  deve loped  h a d  dis- 
t o r t e d  tai ls ,  in  w h i c h  t he  muscle  cells were on ly  l i t t l e  
d i f f e r en t i a t ed  a n d  wh ich  in a d d i t i o n  c o n t a i n e d  h y p e r -  
t r oph i c  cho rda l  cells, whi le  t he  cerebra l  vesicle was  m u c h  
reduced  in size a n d  pa lps  r e m a i n e d  absen t .  

F r o m  these  var ious  f indings  i t  m a y  be conc luded  t h a t  
ou r  resu l t s  could be  i n t e r p r e t e d  in two d i f fe ren t  ways :  
(1) on  t he  one h a n d ,  t he  absence  of S O ~ i o n s  m a y  ac t  on  
t he  m i t o c h o n d r i a l  sys tems ,  t he  a c c u m u l a t i o n  of which  in  
t he  pos te r io r  v e g e t a t i v e  b l a s tomeres  appea r s  to  be as- 
soc ia ted  w i t h  d i f f e ren t i a t ion  of muscle  ceils. T he  p o s i t i v i t y  
of t he  Nad i  r eac t ion  does no t  in  i tself  p rove  t h a t  t he  mi to -  
c h o n d r i a  func t i on  perfect ly ,  as ~a t he  Nad i  r e agen t  is 
oxid ized  a t  t he  c y t o c h r o m o x i d a s e  level, and  yields no  in- 
f o r m a t i o n  conce rn ing  t he  p o t e n c y  of t he  succ ino-dehydro -  
genase  a n d  N A D H - d e h y d r o g e n a s e  sys tems.  T he  func t i on  
of these  sys t ems  is k n o w n  to depend  on  t he  presence  of 
- S H  groups.  (2) F u r t h e r ,  in  v iew of t he  work  done b y  
IMMERS a n d  RUNNSTR~M 14, who found  t h a t  absence  of 
S O ~  ions causes  a decrease  of u p t a k e  of labe l led  ur id ine ,  

t h y m i d i n e  and  a m i n o  acids in to  the  e m b r y o s  of t he  sea- 
urch in ,  i t  is w o r t h  cons ider ing  t he  h y p o t h e s i s  t h a t  in  
Phallusia, also, t he  effect  obse rved  m a y  be  due  to a 
d i s t u r b a n c e  in  syn thes i s  of t h e  specific p ro te ins .  Cyto-  
chemica l  and  a u t o r a d i o g r a p h i c  s tud ies  wh ich  are  sti l l  in  
progress  will p r o b a b l y  t h r o w  f u r t h e r  l igh t  on  th i s  p rob-  
lem 15. 

Riassunto. Viene  s t u d i a t o  lo sv i luppo  di Phallusia mam- 
millata in  a c q u a  di ma re  p r i v a  di ioni  SO T.  Le anomal ie  
r i s con t r a t e  a carico del la  l a rva  r i g u a r d a n o  p r i n c i p a l m e n t e  
il s i s t ema  musco la re  del la  coda. Viene  discusso il p robab i l e  
ruolo  espl ica to  dagl i  ioni  S O ~  nel  corso dello svi luppo.  
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Biotin and Fatty Acid Biogenesis in 
Asperg iUus  f l a v u s  

Using  a v i a n  l iver  p repa ra t ions ,  i t  h a s  b e e n  d e m o n -  
s t r a t e d  t h a t  b io t in  ha s  a role in  t he  syn thes i s  of f a t t y  
acid 1. B i o t i n  c o n t a i n i n g  e n z y m e  ace ty l  c a rboxy la se  ca ta -  
lyses t h e  f i rs t  s tep  in t he  r eac t ion ;  m a l o n y l  CoA, t h e  
p r o d u c t  of t h i s  reac t ion ,  is t he  i n t e r m e d i a t e  in  t he  p a t h -  
way.  A g rea t  deal  of d a t a  is ava i l ab le  o n  t he  mode  of  
b iogenesis  of f a t t y  acid in an ima l s  and  p lan t s .  I n  com- 
par i son ,  t h e r e  is l i t t l e  i n fo rma t ion  ava i l ab le  on  t h e  
m e c h a n i s m  of mic rob ia l  f a t t y  acid biogenesis .  Recen t ly ,  
two reports~,a h a v e  been  pub l i shed  wh ich  ind ica t e  t h a t  
b io t in  def ic iency resu l t s  in  t he  change  in f a t t y  acid 
compos i t i on  of Lactobacillus plantarum a n d  E. coli. 
WOODBINE e t  al, 4 r epo r t ed  h igh  l ipid p r o d u c t i o n  in 
Aspergillus ]lavus. I n  the  p r e s en t  e x p e r i m e n t s  we h a v e  
used t h i s  m o u l d  to  s t u d y  t he  r e l a t ionsh ip  b e t w e e n  b i o t i n  
a n d  l ipid synthes is .  

S u b m e r g e d  cu l tu res  of A. ]lavus were g rown  a t  28-30 ~ 
on  50 ml  m e d i u m  p H  5.7 c o n t a i n i n g  glucose 40 g/l, 
NH4NO ~ 1 g/l, MgSO4, 7H20 0.3 g/l, a n d  K H 2 P O  4 0.3 g/1 
in 250 ml  E r l e n m e y e r  flasks. A t  the  end  of 6 days  t he  
m y c e l i u m  was  h a r v e s t e d  and  t he  l ipid of t he  d r y  fel t  was  
e x t r a c t e d  w i t h  e t h e r  a n d  saponif ied  b y  1 N  alcoholic  

KOH.  Af te r  ac id i f ica t ion  t he  f a t t y  acids were e x t r a c t e d  
b y  e the r  and  were d e t e r m i n e d  b y  weighing  t he  res idue 
a f t e r  e v a p o r a t i o n  of e ther .  B io t in -de f ic ien t  m a t  of A. 
flavus was o b t a i n e d  b y  c u l t i v a t i n g  t he  mou ld  on  t h e  
m e d i u m  c o n t a i n i n g  5 U of avid in .  R e a c t i v a t i o n  of b io t in -  
def ic ient  mou ld  was  car r ied  ou t  b y  the  add i t i on  of 0.05/~ M 
of b io t in  pe r  f lask.  

The  resul t s  of the  e x p e r i m e n t s  on  fa t  p r o d u c t i o n  in  
n o r m a l  and  b io t in -de f i c i en t  cu l tu res  are recorded  in t h e  
Table .  B io t in  def ic iency ha s  b e e n  found  to resu l t  in  
g rea t ly  d imin i shed  ab i l i ty  to  syn thes ize  f a t t y  acid, wh ich  
ind ica tes  a role of t he  v i t a m i n  in t he  biogenesis.  Fu r the r ,  
t he  d a t a  l is ted ind ica te  t h a t  increase  in  the  a m o u n t  of 
a v i d i n  does n o t  r e su l t  in the  t o t a l  i n h i b i t i o n  of t he  f a t t y  
acid synthes is ,  w h i c h  suggests  t h a t  t he re  exis t  2 p a t h w a y s  
of f a t t y  acid syn thes i s  of wh ich  one is sens i t ive  and  t h e  
o t h e r  is insens i t ive  to  av id in ;  b i o t i n  ove rcomes  t he  av id in  
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inhibi t ion.  Norma l  med ium wi th  supp lemen ta t i on  of bio- 
t i n  does not  resul t  in enhanced  p roduc t ion  of f a t t y  acid. 

We have  m a d e  a fu r the r  s t u d y  of the  condi t ions  neces- 
sary  to  res tore  normal  ac t iv i ty  to  b io t in-def ic ient  cul- 
tures .  A n u m b e r  of previous  reports~, 8 indicate  t h a t  t he  
role of b iot in  in t he  syn thes i s  of some enzymes  is con- 
cerned wi th  the  p roduc t ion  of an act ive 4 carbon  U essen- 
t ia l  for  a spa r t a t e  biogenesis,  an essent ia l  c o m p o n e n t  of 
the  enzyme.  As shown in the  Table,  exogenous  aspar t ic  
acid canno t  replace the  biot in  r equ i r emen t  in f a t t y  acid 

biogenesis,  which  indicates  t h a t  f a t t y  acid reduc t ion  
dur ing  b io t in  def ic iency is the  resul t  of r educ t ion  in 
avai labi l i ty  of b iot in  enzyme  required for  the  biogenesis  
of f a t t y  acid. 

Similar  resul ts  have  been  ob ta ined  in AspergiUus nidu- 
lans and  Phycomyces blakesleeanus. 

Zusammen]assung. Avidin  v e r m i n d e r t  die B iosyn these  
von  Fe t t s i iu ren  in Aspergillus ]lavus, die nur  von  Biot in  
i i be rwunden  wird.  ti.hnliche Ph / inomene  werden  in an- 
deren  Pi lzen gefunden.  

Fatty acid (%) in normal and biotin deficient mats of A. /lavus 
A. K. MATTOO, V. V. MODI, 
and R. N. PATEL 

Normal Deficient Deficient Deficient 
+ biotin + aspartate 

(100 mg/flask) 

Department o/ Microbiology, M.S. University of Baroda 
(India), December 27, 1965. 

6.1 3.8 6.4 3.8 
6.0 3.2 5.75 3.9 
6.2(+biotin) 3.6(avidin 
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The Estrogenic and Deciduogenic Properties of 
Some Estra- 1,3, 5(10)triene-3,17jJ-diol 

Derivatives 

Following the  in t roduc t ion  of Enovid |  and Norlut in |  
into clinical p rac t ice  in the  1950% a large n u m b e r  of 
compounds  have  been p repared  t h a t  have  been highly  
effective for t r ea t ing  mens t rua l  disorders  and control l ing 
fer t i l i ty  in women.  Most  of the  s teroids eva lua ted  have  
been re la ted chemical ly  to 19-nor tes tos terone or pro-  
gesterone.  In  the  main,  the  p r ima ry  objec t ive  wi th  the  
19-nor tes tos terone steroids was to increase the  pro-  
gesterone-l ike ac t iv i ty  while decreas ing its androgenic  
side effects.  Some of these  progest ins ,  such as nore thy-  
nodre l  and e thynod io l  d iace ta te  are of in te res t  because,  
in addi t ion  to the i r  p roges ta t iona l  p roper ty ,  es t rogenic  
ac t iv i ty  has been  impa r t ed  to t he  molecule 1-4. For  re- 
views of the  s t ruc tu re - func t ion  re la t ionships  of the  syn- 
the t ic  progest ins  see DRILL and RIEGEL 5 and  DRILL 6. 

The p resen t  r epor t  describes ano the r  series of com- 
pounds ,  all der iva t ives  of estradiol ,  t h a t  are unique in t h a t  
some effects a t t r i bu t ab l e  to  proges te rone  have  been  im- 
pa r t ed  to the  basic es trogenic  molecule. 

Materials and methods. Estrogenic activity was de ter -  
mined  in ra ts  and  mice using cornif icat ion of the  vaginal  
ep i the l ium and  increases in the  weights  of the  u ter i  as 
end-points .  Methods  for these  tes t s  have  been  descr ibed 
previous ly  7,s. Progestational activity was de t e rmined  in 
rabb i t s  using a rbor iza t ion  of the  uter ine  ep i the l ium as the  
index  of ac t iv i ty  9. In  addi t ion,  the  abi l i ty  of these mate -  
rials to produce  decidual  cell responses  in the  endo-  
me t r i um  of r abb i t s  served as an indica t ion  of in t r ins ic  
proges ta t iona l  ac t iv i ty .  The me thod  for assessing ac t iv i ty  
has been  descr ibed 10. Steroids used were 17-subs t i tu ted  
es t ra- l ,3 ,5(10)- t r iene-3 ,  17//-diols and the i r  3-acetate  
esters  (Tables I and  II). These s teroids were admin is te red  
to  expe r imen ta l  animals  as solut ions or suspensions  in 

corn oil according to the  expe r imen ta l  protocols  using 
bo th  subcu taneous  and in t ragas t r ic  routes  of admin i s t ra -  
t ion.  

Results. Estrogenic activity, de te rmined  in mouse  u ter ine  
g rowth  assays and  vaginal  cornif icat ion tes t s  in ovari-  
ec tomized  rats ,  was found  to be closely re la ted  to  the  
length  of the  alkyl side chain  (Table I). Depend ing  on the  
tes t  me thod ,  the  p o t en cy  of the  me t h y l  der iva t ive  was 
found to  be 285-1000% of es t rone  when  admin i s t e red  
subcu taneous ly  and 15-40% when  given in t ragas t r ica l ly .  
This  p o t en cy  was sha rp ly  decreased when  the  17e-side- 
chain length  was increased by  1, 2, or 3 me thy lene  groups.  
U n s a t u r a t i o n  of the  e thy l  side chain to form the  v inyl  
co mp o u n d  resul ted  in marked  increases in es trogenic  
po tency  in b o t h  es t rogen assays by  b o t h  the  oral  or 
pa ren te ra l  routes  of admin is t ra t ion .  F u r t h e r  unsa tu ra -  
t ion,  forming  the  e t h y n y l  compound ,  i m p a r t e d  even 
grea ter  es t rogenic  po tency .  W h e n  a double  bond  was in- 
t roduced  a t  the  C-2 posi t ion of the  side chain as w i th  the  
propenyl ,  isopropenyl ,  and  bu teny l  compounds ,  es t rogenic  
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