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Components isolated from the brushes of male noctuid moths 

EXPERIENTIA 26/11 

Component mol. wt. % Component mol. wt. % 

Leucania impura (Hueb.) 13enzaldehyde 106 80 

Leucania conigera (Schiff.) Benzaldehyde 106 80 

Leucania pallens (L.) Benzaldehyde 106 80 
Polia nebulosa (Huf.) Benzaldehyde 106 8 

2-Phenyl ethanol 126 70 
Mamestra persicariae (L.) Benzaldehyde 106 I0 

2-Phenyl ethanol 126 85 
Mamestra brassicae (L.) ? 166 85 + 
Phlogophora meticulosa (L,) 6-Methyl-bept-5-en-2-one 126 63 

6-Methyl-hept-5-en-2-ol 128 28 
2-Methyl butanoic acid 12S 9 

Apamea monoglypha (Huf.) Pinocarvone 150 95 

" Iso-butyric acid 88 20 

Iso-butyric acid 88 20 

Iso-butyric acid 88 20 

Benzyl alcohol 108 10 

BenzyI alcohol 108 2 

6 -me thy l -hep t -5 -en -2 -one  a n d  t he  co r re spond ing  alcohol.  
The  e q u i v a l e n t  of 1 ~xg pe r  b r u s h  of 6 -me thy l -hep t -5 -en -  
2-one was e x t r a c t e d  f rom a s a m p l e  of 300 b rushes  of 
P. metieulosa. The  t o t a l  q u a n t i t y  p roduced  b y  one m o t h  
will  ce r t a in ly  be  m u c h  grea te r  since m o t h s  t r a p p e d  in t he  
field would  p r o b a b l y  h a v e  m a t e d  a t  leas t  once before  
cap ture ,  eve r t i ng  t he  b r u s hes  and  losing a h igh  p r o p o r t i o n  
of scent .  Losses also occur  t h r o u g h  chemica l  change  (e.g. 
b e n z a l d e h y d e  to benzoic  acid). 

The  ma le  scents  h a v e  been  ident i f ied  w i t h o u t  reference 
to  t h e i r  b iological  funct ion .  T he  a p p a r e n t l y  iden t i ca l  
n a t u r e  of t he  scen t  of 3 Leucania species would  sugges t  
t h a t  a t  leas t  b e t w e e n  these  species t h e  ma le  scents  are 
no t  ac t ing  to p r o m o t e  species isolat ion.  W e  do no t  k n o w  
w h e t h e r  females  c an  or do d i s t ingu i sh  be t w een  t he  s l ight  
d i f ferences  in t h e  ma le  scents  of M. persicariae and  Polia 
nebulosa. B o t h  are v e r y  closely re la ted.  I n  con t ras t ,  t h e  
d ive rgence  b e t w e e n  t he  scents  of t he  u n d o u b t e d l y  con-  
generic  Mamestra species suggests  t h a t  in  t h i s  genus  t he  
male  scent  m a y  h a v e  been  i n s t r u m e n t a l  in specia t ion .  
P inoca rvone ,  found  in A. monoglypha, has  no t  p rev ious ly  
been  i so la ted  f rom insects,  t h o u g h  pinenes ,  de r ived  f rom 
t h e i r  hos t  t rees  are used b y  b a r k  beet les  (Coleoptera) as 
sex p h e r o m o n e s  a n d  in aggrega t ion  5. 

I t  seems l ikely t h a t  t he  scents  will h a v e  t he  same  
func t ion  in al l  N o c t u i d a e  since t he  b r u s h - o r g a n s  are 
morpholog ica l ly  v i r t ua l l y  iden t i ca l  in  t h e  family .  Chemi-  
cal compos i t i on  of t he  scents  agrees w i t h  sub- fami ly  
divisions.  B o t h  species of A m p h i p y r i n a e  (P. meticulosa 
a n d  A. monoglypha) secrete  terpenes ,  t he  5 species of 
t - Iadeninae secrete  a r o m a t i c  compounds .  Th i s  cor re la t ion  
is be ing  e x t e n d e d  as m a t e r i a l  becomes  ava i l ab le  ". 

Zusammen[assung. Die f l t icht igen Ante i le  aus  den  
m~innlichen D u f t o r g a n e n  yon  7 G a t t u n g e n  der  N o c t u i d e n  
w u r d e n  g a s c h r o m a t o g r a p h i s c h  ident i f iz ier t .  
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Effect of a G r o w t h - P r o m o t i n g  Factor on Protein 

I n  a r ecen t  p a p e r  we r epo r t ed  on  a g r o w t h - p r o m o t i n g  
fac to r  o b t a i n e d  f rom a n  e x t r a c t  of calf muscle.  Gel f i l t ra-  
t i on  of t he  e x t r a c t  on  a S e p h a d e x  G-25 co lumn  ind i ca t ed  
t h a t  t he  ac t ive  subs t ances  in t he  e x t r a c t  were po lypep-  
t ides  1. Previous ly ,  K o s T v o  ~ h a d  sugges ted  t h a t  t he  ac t ion  
in v i t ro  of g r o w t h  h o r m o n e  on  p r o t e i n  syn thes i s  a n d  on  
a m i n o  acid t r a n s p o r t  in to  t he  d i a p h r a g m s  of h y p o p h y -  
sec tomized  r a t s  is m e d i a t e d  b y  a p r o t e i n  or po l ypep t i de ;  
t h i s  p ro t e in  or po lypept ide ,  f i rs t  syn thes ized  u n d e r  t he  
inf luence  of g r o w t h  ho rmone ,  would  be  respons ib le  for 
t he  l a t e r  s t i m u l a t i o n  of t h e  m e m b r a n e - t r a n s p o r t  mecha-  
n ism.  Cons ider ing  our  f ind ing  and  t h e  poss ib i l i ty  sug- 
ges ted  b y  KosTYo, we h a v e  e x a m i n e d  t he  effect  in  v i t ro  
of t h e  g r o w t h - p r o m o t i n g  po lypep t ides  o b t a i n e d  f rom calf 
musc le  on  a m i n o  acid t r a n s p o r t  in to  t h e  d i a p h r a g m s  of 
h y p o p h y s e c t o m i z e d  rats ,  a n d  on  p ro t e in  synthes is .  The re  
we used as an  i nd i ca to r  of p r o t e i n  syn thes i s  t h e  incorpora-  

Synthes i s  and A m i n o  Acid Transport  in vitro 

t i on  of 14C-leucine in to  pro te ins ,  a n d  as a n  i nd i ca to r  of 
t r a n s p o r t  t he  in t r ace l lu la r  a c c u m u l a t i o n  of 14C-labelled 
e - amino - i sobu ty r i c  acid (AIB).  

I n  our  exper imen t s ,  32 female  h y p o p h y s e c t o m i z e d  rats ,  
b o d y  we igh t  70-80 g, p u r c h a s e d  f rom H o r m o n e  Assay  
Labora to r i e s  (Chicago) were  used. The  ra t s  were sacrif iced 
b y  d e c a p i t a t i o n  a n d  h e m i d i a p h r a g m s  were p r epa red  b y  
t he  p rocedure  of K o s T v o  and  I42NOBIL 5. E a c h  hemi -  
d i a p h r a g m  was i n c u b a t e d  in 10 ml  IZrebs-Ringer  b icar-  
b o n a t e  buffer ,  p H  7.4, c o n t a i n i n g  2 m g  glucose per  ml.  
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T h e  m e d i u m  was gassed for a b o u t  5 ra in  before  i n c u b a t i o n  
w i t h  a m i x t u r e  of 95% O 2 a n d  5% CO~. T he  f lasks were 
sealed w i t h  t i g h t l y  f i t t ed  glass s toppers  and  k e p t  in  a 
s h a k i n g  b o t t l e  for 2 h. 

E x t r a c t s  of calf  musc le  were  p r e p a r e d  as descr ibed  
ear l ier  1. Af te r  gel f i l t r a t ion  on  S e p h a d e x  G-25 in t h e  
p r e s e n t  e x p e r i m e n t s  2 f r ac t ions  (34 and  40) were used  
wh ich  were biological ly  ac t ive  in s t i m u l a t i n g  ssS-incor- 
p o r a t i o n  in to  ch ick  e m b r y o  car t i lage.  I n  some flasks, 
25 vg b o v i n e  g r o w t h  h o r m o n e  (BGH) o b t a i n e d  f rom the  
N a t i o n a l  I n s t i t u t e  for Medical  Research ,  Mill Hill,  London ,  
was  added.  

I n  t he  f i rs t  expe r imen t ,  1 ~C of ~4C-leucine was  added  
to  each  flask. Af te r  i n c u b a t i o n  t h e  t i ssue  was homogen ized  
in  10 % t r i ch lorace t ic  acid (TCA), t h e  p r ec i p i t a t e  was  spun  
d o w n  a n d  w a s h e d  once  in  3 ml  10% TCA. Excess  of non-  
labe l led  leucine was added.  The  p r ec i p i t a t e  was  t h e n  h e a t e d  
for  15 m i n  a t  90 ~ in 30 m l  10% TCA. T he  insoluble  m a t e -  
r ia l  was  e x t r a c t e d  w i t h  3.0 ml  0.4 N N a O H  a n d  t he  inso luble  
res idue  re jec ted .  The  dissolved p r o t e i n  was r ep rec ip i t a t ed  
b y  a d d i t i o n  of 5 ml  10% TCA. T he  p rec ip i t a t e  was  t h e n  
w a s h e d  3 t i m e s  w i t h  a m i x t u r e  of e t h e r - e t h a n o l - c h l o r o f o r m  
(2-2-1), once w i t h  e the r  a n d  f ina l ly  dr ied  in a v a c u u m  
dess icator .  The  dr ied  p r o t e i n  was weighed  a n d  dissolved 
in 2 ml  h y a m i n e  a n d  10 ml  p e r m a b l e n d  was a d d e d  (Packa rd  
I n s t r u m e n t  Co.). Th e  samples  were c o u n t e d  in t h e  scint i l -  
l a t ion  s p e c t r o m e t e r  w i t h o u t  and  w i t h  a d d i t i o n  of a k n o w n  
i n t e r n a l  s t a n d a r d .  The  resu l t s  are  expressed  in d i s in tegra-  
t ions  pe r  m i n u t e  (DPM) pe r  m g  of d r y  we igh t  p ro te in .  

I n  t h e  second e x p e r i m e n t  t he  u p t a k e  of ~4C-AIB was 
measured .  The  a m o u n t  of t h e  amino  acid in t he  ex t ra -  
cel lular  c o m p a r t m e n t  of t h e  muscle  is ca lcu la ted  as t he  
p r o d u c t  of t h e  v o l u m e  of t h e  ex t race l lu la r  c o m p a r t m e n t  
a n d  t he  c o n c e n t r a t i o n  of t h e  a m i n o  acid in t he  i n c u b a t i o n  
med ium,  a s suming  t h a t ,  a f te r  2 h i ncuba t ion ,  equ i l ib r ium 
exis ts  b e t w e e n  t h e  a m i n o  acids in  t h e  ex t race l lu la r  space 
a n d  in t he  i n c u b a t i o n  med ium.  To each  10 ml  of i n c u b a t i o n  
m e d i u m  were added  1.66 ~C of C ~ - A I B .  Af te r  i n c u b a t i o n  
t h e  t i ssue  was weighed  and  homogen ized  w i t h  3.0 m l  10% 
TCA. An  a l iquo t  (1.0 ml) of t he  s u p e r n a t a n t  was  t a k e n  

Table I. Effect of BGH, fraction 34 and 40, on the incorporation of 
14C-leucine into proteins of diaphragm of hypophysectomized rats. 

Added to No. of samples DPM/mg of 
incubation fluid protein -~ S.E. 

No addi t ion 8 180 ~ 11 
B G H  8 367 ~ 16 ~ 
Fract ion 34 8 250 i 14a 
Fract ion 40 8 277 i 16 ~ 

Statistically significant difference (p<  0.01) as compared to the 
controi. 

Table  I I .  Effect  of BGH,  fract ion 34 and  40, on the dis tr ibut ion 
ratio of 14C-AIB in the diaphragm of hypophyseetomized rats 

Added to No. of samples DPM/~I intracellular 
incubation fluid fluid : DPM/~zl 

incubation medium 

No addi t ion 8 1.62 ~- 0.11 
BGI-t 8 3.48 • 0.26 ~ 
Frac t ion  34 8 3.65 --- 0.09 ~ 
Frac t ion  40 8 8.92 i 2.23 ~ 

Stat is t ical ly  significant difference ( p <  0.01) as compared  to the 
control. 

and  d i lu ted  w i t h  10 ml of t h e  sc in t i l l a t ion  fluid. The  same 
p rocedure  was appl ied  to 1 ml  of t he  i n c u b a t i o n  m e d i u m .  
The  r a d i o a c t i v i t y  was m e a s u r e d  w i t h  a n d  w i t h o u t  a n  
i n t e r n a l  s t a n d a r d .  The  resu l t s  are  expressed  as t he  d i s t r ibu-  
t i on  ra t io  b e t w e e n  t h e  r a d i o a c t i v i t y  in  t he  i n t r ace l lu l a r  
f luid a n d  t h e  r a d i o a c t i v i t y  in  the  m e d i u m  (DPM per  V1 
in t r ace l lu l a r  f lu id :  D P M  per  al  i n c u b a t i o n  med ium) .  The  
resu l t s  o b t a i n e d  w i t h  l~C-leucine in t he  f i rs t  e x p e r i m e n t  
are  shown  in Tab le  I. 

B o t h  f rac t ions  o b t a i n e d  f rom calf musc le  (34 and  40) 
increased  s ign i f i can t ly  t h e  i n c o r p o r a t i o n  of 14C-leucine 
in to  t he  d i a p h r a g m  pro te ins ,  a l t h o u g h  t he  s t i m u l a t i o n  
was less obv ious  t h a n  in t he  g roup  where  B G H  was added.  

The  resu l t s  o b t a i n e d  in  t h e  second e x p e r i m e n t  w i t h  
I*C-AIB are shown  in Tab le  I I .  F r o m  t h e  d i s t r i b u t i o n  
ra t ios  in  th i s  e x p e r i m e n t  i t  is seen t h a t  f r ac t ions  34 and  
40 b o t h  s ign i f i can t ly  increased  t h e  c o n c e n t r a t i o n  of t h e  
14C-AIB in  t he  cells of t he  d i aph ragms ,  c o m p a r e d  to i ts  
c o n c e n t r a t i o n  in t he  i n c u b a t i o n  med ium.  

The  p r e sen t  results ,  o b t a i n e d  in v i t ro ,  s u p p o r t  t h e  
ear l ier  d e m o n s t r a t i o n  in v ivo  of t he  g r o w t h - p r o m o t i n g  
ac t ion  of fac to rs  f rom t h e  e x t r a c t  of calf  muscles .  F r o m  
the  resu l t s  w i t h  14C-AIB, t he  p r i m a r y  effect  of these  
fac tors  seems to be  s t i m u l a t i o n  of t he  m e m b r a n e - t r a n s p o r t .  
Our  e x p e r i m e n t s  c a n n o t  decide w h e t h e r  t h e  increased  
p r o t e i n  syn thes i s  caused  b y  f rac t ions  34 a n d  40 is solely 
a consequence  of a h ighe r  i n t r ace l lu l a r  a m i n o  acid con-  
c e n t r a t i o n  or w h e t h e r  these  fac tors  ac t  also on  t h e  process  
of p ro t e in  synthes is .  However ,  t h e  effect  on  t r a n s p o r t  m a y  
be  nonspeci f ic  because  in ear l ier  s tudies  i t  was  f o u n d  
t h a t  t he  fac tors  f rom muscle  increase  t h e  i n c o r p o r a t i o n  
of 35S-labelled s u l p h a t e  in to  calf  cos ta l  a n d  ch ick  e m b r y o  
car t i l age  4, 5. I t  was also r epo r t ed  t h a t  in  t he  p resence  of 
g r o w t h  h o r m o n e  muscle  t i ssue  releases more  s u l p h a t i o n  
fac to r  a c t i v i t y  in to  t he  i n c u b a t i o n  f luid t h a n  t he  con t ro l  ~, 
sugges t ing  t h a t  s u l p h a t i o n  a c t i v i t y  in  musc le  is g rowth-  
h o r m o n e  d e p e n d e n t  6. 

I f  t he  g r o w t h - p r o m o t i n g  fac tors  f rom musc les  are 
indeed  d e p e n d e n t  on g r o w t h  h o r m o n e  th i s  would  agree  
w i t h  KosTYO'S h y p o t h e s i s  t h a t  t he  g r o w t h  h o r m o n e  
effect  on  p ro t e in  syn thes i s  and  on  amino  acid t r a n s p o r t  
is m e d i a t e d  b y  some fac to r  which  could be  a po lypep t ide .  

Zusammen/assung. Es  wird  nachgewiesen ,  dass  s ich in 
der  M u s k u l a t u r  ein F a k t o r  bef inde t ,  der  eine Anre iche-  
r u n g  der  e-Amino- isobut ters t~ure  in den  Zellen h e r v o r r u f t  
u n d  der  auch  in v i t ro  den  E i n b a u  y o n  Leuc in  u n d  d a m i t  
die P r o t e i n s y n t h e s e  f6 rde rn  k a n n .  Ob dieser  F a k t o r  als 
l J b e r m i t t l e r  fiir W a c h s t u m s h o r m o n  wirk t ,  i s t  n o c h  n i c h t  
abgekl / i r t .  
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