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A subs tance  isolated by  ion-exchange  c h r o m a t o g r a p h y  could perhaps  be c o n t a m i n a t e d  wi th  
a subs tance  which is un re t a rded  in the  ch roma tog raph i c  sys tem,  since a complex  be tween the  
two subs tances  m i g h t  be formed. The ease of separa t ion  of mos t  of the  MSH a c t i v i t y  f rom the  
cor t i co t rop in  and the  cons t an t  a m o u n t  of res idual  a c t i v i t y  9 provided  some evidence  t h a t  th is  
res idual  a c t i v i t y  was intr insic .  The fact  t h a t  MSH a c t i v i t y  was lost  on t r e a t m e n t  wi th  peroxide  
and rega ined  on hea t ing  wi th  a thiol, t oge the r  wi th  the  ACTH a c t i v i t y  TM, and toge the r  with a 
phys ico-chemica l  change  (the re ten t ion  vo lume on ch romatography)  s, 11 p rov ided  fur ther  evidence 
t h a t  the  a c t i v i t y  was a p r o p e r t y  of cor t ico t ropin  itself, bu t  th is  a r g u m e n t  was weakened  by  
the s imi la r  behav iour  of the  a c t i v i t y  of purif ied m e l a n o p h o r e - s t i m u l a t i n g  pep t ide  4. 

The ch roma tog raph i c  separa t ion  of two subs tances  from p a r t i a l l y  regenera ted  cor t ico t ropin  
A 1, one possessing bo th  ACTH and MSH ac t iv i t i es  and  one inac t ive  in bo th  tests,  provides  s t rong  
evidence t h a t  both  ac t iv i t i e s  are in t r ins ic  to one molecule.  Both  peaks  would  p r o b a b l y  be ac t ive  
if the  ac t iv i t i e s  were due to  a c o n t a m i n a n t  which formed a complex  s tab le  under  the  condi t ions  
of ch roma tog raphy .  The s imples t  exp lana t ion  of the  resul ts  is t h a t  whenever  a molecule  of the  
fas te r - runn ing  m a t e r i a l  is conver ted  into the  s lower- running  it  regains  bo th  act iv i t ies ,  a l though  
more  complex  exp l ana t i ons  can be proposed.  Thus  cor t ico t rop in  appears  to possess in t r ins ic  MSH 
a c t i v i t y  a l though  it  has  less than  ~ % of the  po t e nc y  of the  m e l a n o p h o r e - s t i m u l a t i n g  pept ide .  

I am mos t  g ra te fu l  to Professor  F. W. LANDGREBE for the gif t  of the  purif ied n le lanophore-  
s t i m u l a t i n g  pept ide ,  and  to h im and to Drs. M. P. STACK-DUNNE, E. ]:3. ASTXVOOD, M. S. RABEN 
and  I. N. I~[OSENBERG for pe lmiss ion  to m e n t i o n  assays  and unpub l i shed  results .  I am also gra te fu l  
to Professor  F. G. YOUNG, F.R.S., for adv ice  and encouragement ,  and  to Mr. 13. KETTERER for 
advice  and  discussion.  I am indeb ted  to Miss M. B. THOMAS for ski l led technica l  ass is tance.  
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Bombixin, a sex attractant discharged by female moth, Bombix mori 

I m m e d i a t e l y  af ter  emergence bo th  the male  and  the  female of Bombix mori copulate .  The female 
m o t h  t akes  up a charac te r i s t i c  ca l l ing posi t ion as if she would d ischarge  some k ind  of scen t  
from her  h ip  in order  to  a t t r a c t  the  ma le  insect.  

The male,  when coming near  the  female, seems to  feel exc i tement ,  f lapping the  wings  ex- 
qu i s i t e ly  and  l i f t ing her  abdomina l  hip. F rom a d i s t ance  of i o  cm the  ma le  g r adua l l y  approaches  
the  female v i b r a t i n g  his wings  v io len t ly  and  from a d i s tance  of 5 cm he goes more  or less s t r a i g h t  
to her. Th roughou t  th is  approach  the  female l if ts  her  hip, p u t t i n g  out  a tongue- l ike  body  from 
the end of the  abdomen  and seems to  d ischarge  some gaseous substance.  The male  t akes  a copu- 
l a t ing  a t t i t u d e  so long as the  female scent  subs tance  is in the  air, even in the  absence of the  
female moth .  This  sexual  scent  seems ve ry  specific and  showed no re la t ion  to  o rd ina ry  odiferous 
substances .  We call  th i s  sex a t t r a c t a n t  " b o m b i x i n " .  

In  order to  ob ta in  bombix in  as pure  as possible, we t r ea t ed  h ips  of s i x t y  t housand  female  
mo ths  af ter  copu la t ion  (we t h i n k  i t  is be t t e r  to use v i rg in  moths)  w i th  a lcohol  in a m o r t a r  by  
the  add i t ion  of a smal l  a m o u n t  of qua r t z  sand.  Af ter  s t a n d i n g  ove rn igh t  the  m i x t u r e  was  filtered. 
The f i l t ra te  which a m o u n t e d  to  15 1 was  e v a p o r a t e d  unde r  the  reduced pressure  to 2.2 1 and  
saponif icated by  the  add i t ion  of 600 g rams  of solid caus t ic  soda a t  a t e m p e r a t u r e  not  exceeding  
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4 o~ C. The whole was evapo ra t ed  in v a c u u m  and the  alcohol was r emoved  as far as possible  
a t  the  lower t empera tu re .  The residue, af ter  d i lu t ion  wi th  water ,  was e x t r a c t e d  wi th  e ther  six 
t imes  and the  e ther  ex t rac t ,  a f ter  be ing dr ied  wi th  sodium sulphate ,  was evapo ra t ed  to a snlal l  
volume.  Benzene was  added  to it, and  a wh i t e  p rec ip i t a t e  se t t l ed  out.  The whole m i x t u r e  was 
passed th rough  a co lumn of a lumina  (BL-6) in order  to remove  impur i t i e s  and p igmen t s .  The 
effluent  was e v a p o r a t e d  a t  a t e m p e r a t u r e  below 6o ° C to  remove the solvent ,  g iv ing  4.5 g rams  
of an orange wax, which con ta ined  p l en ty  of bombices terol .  3 g rams  of the  e x t r a c t  was dissolved 
in a small  a m o u n t  of m e t h a n o l  by w a r m ing  s l ight ly .  Bombices te ro l  separa ted  on s t a n d i n g  in 
a refr igerator ,  was fi l tered and the  m o t h e r  l iquor  evapo ra t ed  g r adua l l y  in a des iccator  in the  
dark,  when a crop of bombices te ro l  c rys ta l s  aga in  separa ted  out. After  f i l t rat ion,  the  mo the r  
liquor, p ro tec ted  from ox ida t ion  in air  by  the add i t ion  of a drop of D, L-a-tocopherol,  was evapo-  
r a t ed  g r a d u a l l y  in order to r emove  methanol .  The c rys ta l s  of bombices te ro l  from the  second 
and fu r the r  c rys t a l l i za t ion  con ta ined  the  adher ing  sex a t t r a c t a n t  and  a t t r a c t e d  the  male  m o t h  
s t rongly.  These c rys ta l s  were t r e a t e d  wi th  me thano l  and the  me thano l i c  e x t r a c t s  were un i t ed  to 
the mo the r  l iquor.  This procedure  was repea ted  in order  to remove  bombices te ro l  as m u c h  as 
possible, and  when the  q u a n t i t y  of m o t h e r  l iquor  reached abou t  I ml the  whole was evapo ra t ed  
s t rong ly  under  reduced  pressure  to remove as much m e t h a n o l  as possible.  The resu l t ing  b rown 
sy rup  was  sub jec ted  to the  molecu la r  d is t i l la t ion .  The por t ion  which dis t i l led  be tween i o o  C 
and i i o ° C  under  0.06 m m  Hg pressure  was t a k e n  separa te ly .  I t  is a th ick  f a in t ly  yel lowish oil 
and  o.ooo 5 7 of i t  has  c lear ly  the  ab i l i t y  to exci te  the  male  m o t h  and cause h im to dance  in a 
circle;  o.ooo25 )~ of i t  is fu r the r  able  
to  m a k e  h im v ib r a t e  his wings.  On a 
pape r  c h r o m a t o g r a p h  developed  wi th  I - - - " I  
bu t ano l / ace t i c  a c i d / H 2 0  (ascending 

It method) ,  the  R F of b o m b i x i n  was abou t  
1.o, w i th  85 % phenol,  o.98, and  wi th  
abs. benzene/abs ,  m e t h a n o l  (6:4), o.82. 0~- 0.0 
In  th i s  case i t  was very  in te res t ing  to  
use a ma le  m o t h  as the  detector ,  in 
the  fol lowing way.  After  the  paper  

R F 0.82 Front 

Fig. i .  

s t r ip  was  developed  wi th  abs. benzene/abs ,  m e t h a n o l  and  dried, i t  was passed s lowly in f ron t  of 
the  male  moth.  W h e n  the  spot  of the  sex a t t r a c t a n t  approached  the  male,  the insect  became 
exc i ted  and  w e n t  round  the  spot  shak ing  his wings v io len t ly  (Fig. I). 

The e l e m e n t a r y  ana lys i s  showed t h a t  our  b o m b i x i n  had  the  fol lowing compos i t ion ;  C, 
86 .41%;  H, i2.o5% . In  the  spec t ra l  ana lys i s  th is  subs t ance  showed no r e m a r k a b l e  specific 
absorp t ion  in the  u l t r av io l e t  region. In  the  infrared spec t ra l  ana lys i s  there  was some ind ica t ion  
of the  ex is tence  of an p r i m a r y  h y d r o x y l  group. A por t ion  of the  sample  was purif ied by  ch romatog-  
r a p h y  in the  absence of air  and l ight  and  in a favourab le  case a sample  ac t ive  in 2 ~  4 '  I°-S ?' 
was  obta ined .  Bu t  the  yield was v e r y  minute .  

W h e n  our  s t u d y  had  proceeded so far, we were informed by  a fr iend t h a t  there  had  been 
a r epor t  on the  same sub jec t  by  A. BUTENAXDT, who isolated in 1938 a male  a t t r a c t i n g  subs t ance  
from the  female  of Bombix mori by a me thod  different  f rom ours (Angew. Chem., 54 (1941) 89), 
which  was  said to be phys io log ica l ly  ac t ive  in o .oi  y. But,  as descr ibed above, our b o m b i x i n  is 
far more  ac t ive  t h a n  BUTENANDT'S substance .  

This  s t u d y  was aided by  a g r a n t  from the  scientific research fund of the  Min i s t ry  of E d u c a t i o n  
of J apan .  The au thors  wish to t h a n k  Dr. K. TAKAHASHI, the  di rector  of the  Prefec tura l  Se r i cu l tu ra l  
E x p e r i m e n t  Sta t ion,  K u m a m o t o ,  for supp ly ing  the  e xpe r i men t a l  ma te r i a l s  used in th is  s tudy .  
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Act ivat ion  of cytochrome c reductases by a lipid bound to 
crystall ine bovine serum albumin*  

I t  has  a l r eady  been shown t h a t  the  m a r k e d  decrease in ac t iv i t i e s  of d iphosphopyr id ine  (DPN)- 
and succ ina t e - cy toeh rome  c reduc tases  r e su l t ing  from isooctane ex t r ac t i on  can be comple te ly  
reversed  by  the  add i t i on  specif ical ly of tocophero l  1. The n a t u r a l l y  occurr ing  l ipid m a t e r i a l  which 
is r emoved  from the  purif ied enzymes  by  isooctane ex t r ac t i on  can also reac t iva te ,  a l t hough  i t  
con ta ins  no free tocophero l  1. Dur ing  a s t u d y  of these  s y s t ems  i t  was observed t h a t  c rys ta l l ine  
bov ine  se rum a lbumin  in r e l a t ive ly  high concen t ra t ions  could s u b s t i t u t e  for tocophero l  in 


