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me thod  7. The  gastr ic  mucosa  was homogenized  in 0.1 M 
phospha te  buffer,  p H  8.0. F ina l  concen t ra t ion :  20 mg 
(wet weight)  pe r  mI. Af te r  cen t r i fuga t ion  a t  10,000 × g  
for 1 0 m i n  a t  0°C, a l iquots  (5-20~xl) were  added to  
0.5 mt  of 0 . 1 M  ace ta t e  buffer, p H  3.5, and mixed  
wi th  57Co-labelled cyanocoba lamin  (approx. 20,000 cpm). 
0.2 ml  of the  mix tu r e  was passed th rough  a Sephadex  
G 25 co lumn (length 200 mm,  inner  d i ame te r  8 mm).  
The  co lumn was washed wi th  0 . 1 M  phospha te  buffer, 
p H  7.0. P ro te in -bound  v i t a m i n  B~, was excluded f rom 
the  gel and appeared  in t i le f irst  3 ml  f ract ion af ter  the  
void volume.  This  f ract ion ~vas col lected and q u a n t i t a t e d  
by  ~,-spectrometry. Blank  values  were ob ta ined  by  run-  
ning a para l le l  separa t ion  of ident ica l  amoun t s  of free 
v i t a m i n  B~2 and col lect ing the  same f rac t ion for quan t i -  
ta t ion .  

Results and comments. I n  t he  rat ,  reserpine was found 
to mobi l ize  gastr ic  v i t a m i n  B~2-binding proteins.  In  the  
mouse, hamster ,  guinea-pig and rabbi t ,  however ,  reser- 
pine was wi thou t  etfect  (Table I). 

To ta l  t r u n c a l . v a g o t o m y  of the  ra t  did not  s ignif icant ly  
affect  the  concent ra t ion  of gastr ic h i s t amine  or v i t a m i n  
B~2-binding proteins.  Vagal  denerva t ion  did, however ,  
cause a to t a l  inh ib i t ion  of the  capac i ty  of reserpine to 
mobi l ize  bo th  gastr ic  h i s tamine  and v i t a m i n  Bt2-binding 
prote ins  (Table II) .  The  mechan i sm behind the  effect  
of v a g o t o m y  on the  ac t ion  of reserpine is unknown.  
In teres t ingly ,  gastr in,  which  is bel ieved to or iginate  f rom 
a s imi lar  t y p e  of gastr ic  endocr ine  cell  in the  pylor ic  
gland areat7-x% is mobi l ized  by  reserpine;  this  gastr in-  
mobi l iz ing effect  of reserpine is also abolished by  vaga l  
denerva t ion  20. 

Whi le  reserpine fails to  deple te  the  gastr ic  stores of 
v i t a m i n  Bl~-binding proteins  in t he  mouse, hamster ,  

guinea-pig and rabbi t ,  the  B~2-binders of the  ra t  reside 
in a reserpine-sensi t ive  s torage pool.  This  seems to  agree 
wi th  t he  exis tence of amine-s tor ing gastr ic  endocr ine  
cells, which  are marked ly  d i f ferent  as regards  the i r  
sens i t iv i ty  to the  amine-re leas ing ac t ion  of reserpine 9-n. 
In  the  rat,  reserpine mobil izes  bo th  h i s tamine  and v i t a m i n  
B~2-binding prote in  s f rom the  gastr ic mucosa.  Af te r  vaga l  
denerva t ion ,  reserpine fails to affect  the  gastr ic con ten t  
of h i s tamine  as well  as of B12-binding proteins.  Toge ther  
these  observat ions  suppor t  the  concept  t ha t  locates I F  
to some cell t y p e  wi th in  t he  sys tem of gastr ic endocrine 
ceils 2~ 
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T h e  H e r b i c i d e  E p t a m  ® 6 - E :  A S e l e c t i v e  F e m a l e  C h e m o s t e r i l a n t  f o r  t h e  E g y p t i a n  C o t t o n  L e a f w o r m ,  

Spodoptera littoralis 

Severa l  adu l t  Lep idop te ra  have  been successfully 
steri l ized in the  l a b o r a t o r y  th rough  the  use of the  mos t  
c o m m o n  insect  chemoster i lan ts  1. Bu t  for prac t ica l  interest ,  
the  lack of specific food and general ly  the  ignorance of 
effect ive a t t r ac t an t s  require  the i r  pre-emergence  chemo-  
s ter i l izat ion.  As m a n y  o ther  lepidopterous  pests2. 3, t he  
l a rva l  t r e a t m e n t  of the  E g y p t i a n  co t ton  leafworm Spo- 
doplera littoraIis Boisduva l  (Noctuidae) ;  t he  mos t  vora-  
cious pest  in U A R ,  wi th  azir idines 4, s or  an t ime tabo l i t e s  5 
t h a t  mos t ly  h a v e  been proved  effect ive  when  adminis te red  
to  imagoes  resul ted in a par t ia l  (if any) s te r i l i ty  in t h e  
resul t ing adults  even  a t  toxic  doses4, 5. 

Therefore,  compounds  wi th  appa ren t ly  new mode  of 
ac t ion  were sought  for and inves t iga t ions  were in i t ia ted  
in our l abora to ry  to f ind ef fec t ive  agents  t h a t  can be 
used as la rval  chemos te r i l an t s  in an eff icient  and pract i -  
ca l ly  in tegra ted  p rogram of eradica t ion  for this  insect  
pest .  

This  paper  repor ts  the  effects  of the  la rva l  feeding 
wi th  t he  herbic idal  t h io l ca rbama te  E p t a m  ® 6-E (S-ethyl-  
d ip ropy l th io l ca rbamate  (75.5% ac t ive  ingredient))  on the  
g rowth  rate,  adu l t  emergence,  n u m b e r  of eggs laid and 
hatch .  The  effect iveness  of o the r  compounds  agains t  th is  
pest  will  be repor ted  elsewhere. 

The  rear ing and the  feeding techniques,  as wel l  as the  
assessment  of t he  s ter i lant  ac t iv i ty ,  were p rev ious ly  
described s. The  exp lo ra to ry  dosage-mor ta l i ty  tests  of th is  
s tudy,  which are no t  presented,  showed t h a t  the  o p t i m u m  

ra te  to le ra ted  a t  24 h was 250 ~g ac t ive  ingred ien t ] la rva  
where  no kill  observed.  Each  tes t  conta ined  a t  least  
75 E p t a m - f e d  last  ins tar  la rvae  along wi th  abou t  an 
equal  n u m b e r  for the  check group. Exper iments ,  inc luding 
un t r ea t ed  checks, were repl ica ted  4 t imes.  The  T a b l e  
summar izes  the  da t a  obtained.  

W h e n  fed to larvae,  t he  herb ic ide  E p t a m  apparen t ly  
inhib i ted  egg lay ing  in the  ensuing females  t h a t  were 
m a t e d  to  un t r ea t ed  males.  A l though  in some repl icates  
(No. 2 and 4) v e r y  few eggs were deposi ted  in a single 
patch ,  no sign of ha t ch  was detected.  U n t r e a t e d  females 
m a t e d  to males  t h a t  developed from t rea ted  larvae  laid 
fewer eggs which were less v iable  than  un t r ea t ed  checks. 
The  average  reduct ion  in the  biot ic  po ten t i a l  of these 
females  was found to be 23.3}/.  The  herbicide had also 
h igh  se lec t iv i ty  for inducing a de ter iora t ing  deve lopmen t  
in females.  At  i m m a t u r e  stages, the  la te  m o r t a l i t y  and 
tera togenesis  were so conspicuous among  females  t h a t  
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Effect of the herbicide Eptam ® 6-E fed to the newly-ecdysed last (= sixth) instar larvae of S. littomlis upon number and biotic potential 
of emerging moths 

Replicate No. 

1 2 3 4 

Treated Check Treated Check Treated Check Treated Cheek 

No. larvae tested b 75 80 I00 100 100 90 85 85 
No. moths produced¢ 12 3 15 16 16 4 20 20 14 4 15 17 13 3 16 15 
Mean eggs laid (~) 972 - 1172 988 30 1204 881 - 1101 1050 21 1280 
Mean hatched eggs (~) 836 - 1078 865 0.0 1143 758 - 992 883 0.0 1144 
Decrease in egg viability (%) 22.4 - - 24.3 100.0 - 23.6 - - 22.8 100.0 - 

The dose used was 250 ~zg]larva. u External sex discrimination is impossible in the larval stage of the insect. ~ The calculated sex ratio 
was ahnost 1:4 and 1 : 1 (females:males} in treated and untreated insects respectively. See Text for explanation. 

t he  c h e m i c a l  r educed  the  emergence  of adu l t  females  
by- a b o u t  8 0 0 .  The  Iemale  to  ma le  ra t io  a m o n g  t h e  
resul t ing  m o t h s  was  a b o u t  1:4, c o m p a r e d  w i t h  a sex-  
ra t io  of a l m o s t  1:1 in u n t r e a t e d  checks.  The  chemical ,  
a t  t h e  app l ied  dose, h a d  no  a p p a r e n t  e f fec t  on adu l t  
longev i ty  of  e i ther  sex. E v i d e n t l y ,  t h e  surv iv ing  la rvae  
t h a t  p roduced  adu l t s  were  n o t  injured.  However ,  t he  
g rowth  r a t e  of deve lop ing  females  was  se lec t ive ly  reduced  
in c o n t r a s t  to  males  which were  p rac t i ca l ly  n o t  a f fec ted  
(Figure). 

The  n a t u r e  of t h e  m e c h a n i s m  by  which  E p t a m  br ings  
a b o u t  a se lect ive  feminine  inh ib i to ry  ac t ion  on g rowth  
and  b io t ic  po t en t i a l  of the  insect  r ema ins  to  be e lucidated.  
However ,  for a chemica l  to  mod i fy  g rowth  in a b road  
sense, i t  m u s t  a r r ive  a t  t h e  physio logica l  s i te  t h rough  
which  i ts  ac t ions  are mani fes ted .  I n a s m u c h  as ovar i an  
m a t u r a t i o n  is a p a r t  of t he  overal l  g rowth ,  i t  is p robab le  
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The growth rate of S. littoralis fed the herbicide Eptam at the 
outset of the last (= sixth} larval instar Compared with the cor- 
responding untreated sexes. The rate of each indicated group is 
presented as insect weights relative to the initial weight of larvae 
at the time of outset. I~-La, age in days of the last larval instar; 
PP, prepupal stage; P, pupal stage; A, adult stage. 

t h a t  t he  he rb ic ide  E p t a m  would  in te rvene ,  ma i n l y  with, 
i ipid me tabo l i sm,  abol i sh ing  t h e r e b y  the  n o r ma l  t i ssue  
response  to  t he  corpus  a l l a t u m hormone .  A l l a t e c t o m y  
in t he  las t  larval  i n s t a r  of S. littoralis led to  t he  emergence  
of non-ov ipos i t ing  females  7, due  ma i n l y  to  t h e  cessa t ion  
of t he  p robab le  l ipogenet ic  a c t i v i t y  of t h e  ovar ies  8. The  
g r o w t h  ra te  of a l l a t ec tomized  insects  was  also so reduced  
t h a t  t h e  emerg ing  m o t h s  were  cons ide rab ly  smal l e r  t h a n  
s h a m  controlsT, 9. Sexual  d i m o r p h i s m  in l ipid c o n t e n t  
a n d  use has  been  d e m o n s t r a t e d  in severa l  L e p i d o p t e r a  
and  cor re la ted  w i t h  s torage  of reserves  for egg p roduc-  
t ion  10 The  poss ib i l i ty  st i l l  ex is t s  t h a t  t he  herb ic ide  m a y  
change  the  normal  s ens i t i v i t y  of t he  t i ssues  to  the  hor-  
m o n e  r a t h e r  t h a n  in te r fe rence  wi th  t he  h o r m o n e  ac t iv i ty  
(EL-IBRASH¥11). This  could be a resu l t  of one  or  t he  
c o m b i n a t i o n  of t he  k n o w n  pharmaco log ica l  ac t iv i t ies  of 
o the r  c a r b a m a t e  de r iva t ives ;  viz. be ing mi to t i c  poisons  x* 
and  enzyme  inh ib i to rs  13. 

In  fact,  the  f ind ings  discussed here  have  ra ised a 
n u m b e r  of ques t ions  t h a t  w a r r a n t  fu r the r  inves t iga t ions  
before  any  def in i te  conclus ion  could be  drawn.  Neve r the -  
less, t h e  ev idence  avai lable  m a y  arise in te res t  in thiol-  
c a r b a m a t e  as a p p a r e n t l y  h igh ly  effect ive  and  innocuous  
chemos te r i l an t s  for the  economica l ly  i m p o r t a n t  noc tu ids ;  
b u t  f i rs t  the re  is a real  need  to  iden t i fy  t he  si tes  t h r o u g h  
wh ich  these  chemica ls  express  the i r  ac t ions  a t  t he  cel- 
lular  and  molecular  levels. This  p r o b l e m  is p r e sen t l y  
be ing  tes ted  in our  l abo ra to ry  14. 

Zusammen/assung. Das  herb iz ide  T h i o l c a r b a m a t  Ep-  
t a m *  h e m m t  die E n t w i c k l u n g  der  W e i b c h e n  der  i igypti-  
schen Baumwol l r aupe  Spodoptera littoralis. Die schlfip- 
f enden  W e i b c h e n  s ind re la t iv  klein und  legen keine oder  
nur  steri le  Eier .  
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