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Zusammen/assung. Der  D u r c h m e s s e r  der  Zel lkerne  v o n  
N e u r o n e n  im Nucleus  Medial is  A m y g d a l a e  (NMA) der  
n o r m a l e n  m~innl ichen T o t e n k o p f a f f e n  is t  gr6sser  als 
der jen ige  der  o v a r e k t o m i e r t e n  W e i b c h e n  m i t  0 s t r o g e n /  
P r o g e s t e r o n - S u b s t i t u t i o n .  Ke ine  U n t e r s c h i e d e  w u r d e n  
j edoch  im Nucleus  s u p r a c h i a s m a t i c u s  a n d  ce rebra len  
Cor tex  fes tgestel l t .  Diese m or pho l og i s chen  U n t e r s c h i e d e  
k 6 n n e n  auf  eine un t e r sch i ed l i che  funk t ione l l e  B e d e u t u n g  

der  A m y g d a l a  bei  M~tnnchen u n d  W e i b c h e n  bezogen  
werden.  
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Effect of Die t  on R e s p o n s e  to Juven i l e  H o r m o n e  in 

I n  t he  course  of a s t u d y  of t he  m o r p h o g e n e t i c  a c t i v i t y  
a n d  m e t a b o l i s m  of juven i l e  h o r m o n e  ( JH)  a n d  i ts  
ana logues  in las t  i n s t a r  l a rvae  of Galleria mellonella, we 
found  t h a t  t he  m o r p h o g e n e t i c  response  of w ax  m o t h  
l a rvae  to  J H  va r i ed  w i t h  t he  diet .  L a r v a e  ra ised  on  a d ie t  
c o n t a i n i n g  beeswax,  honey,  g lycer in  and  Gerbe r ' s  m ixed  
cereal  1 showed  a h ighe r  m o r p h o g e n e t i c  response  to a 
s t a n d a r d  dose of J H  t h a n  l a rvae  ra ised  on  a s imi la r  d ie t  
l ack ing  beeswax.  

Galleria l a rvae  were ra ised  on a d ie t  cons i s t ing  of 
Gerbe r ' s  m i x e d  cereal,  glycerin,  h o n e y  a n d  beeswax  in 
t h e  p r o p o r t i o n  1 2 : 1 : 1 : 0 . 5  b y  vo lume  or on  a s imi la r  d ie t  
b u t  w i t h o u t  beeswax.  The  l a rvae  ra i sed  on t he  d ie t  
c o n t a i n i n g  beeswax  will be  refer red  to  as wax- fed  l a rvae  
whi le  t h e  o t h e r  l a rvae  will be  refer red  to  as w ax - dep r ived  
la rvae .  The  l a rvae  were ra i sed  f rom t h e  f i rs t  i n s t a r  in  
p las t ic  c o n t a i n e r s  w i t h  u n l i m i t e d  food supp ly  and  were 
m a i n t a i n e d  a t  29 :E 1~ a n d  70% r.h.  F re sh ly  m o l t e d  las t  
i n s t a r  l a rvae  can  be  recognized  b y  t h e i r  weight ,  t h e  size 
of t h e  h e a d  capsule  ~ and,  in  t h i s  s t r a i n  of Galleria, b y  
p i g m e n t a t i o n  of t h e  l a rva l  i n t e g u m e n t .  T he  t e r m  l a r v a  
in t h i s  c o m m u n i c a t i o n  refers  to  t he  l a s t  i n s t a r  la rva .  The  
las t  l a rva l  s t a d i u m  in Galleria u n d e r  these  cond i t ions  
spans  a pe r iod  of 9 to  10 days,  of wh ich  t he  l a s t  2 days  
r ep resen t s  t h e  p h a r a t e  p u p a l  stage.  

N a t u r a l  j uven i l e  h o r m o n e  8 ( m e t h y l  12,14 d ihomo-  
j u v e n a t e ) ,  a n d  m e t h y l e n e d i o x y p h e n o x y  6-epoxy 3-e thyl  
7 - m e t h y l  2 -nonene  4 ( H o f f m a n n  La  Roche,  Nut ley ,  N.J . )  
a n d  e t h y l  3, 7, 11, t r i m e t h y l  2, 4 dodecad i enoa t e  s (Zoec0n 
Corp. Pa lo  Alto,  Cal ifornia)  were used in t h i s  s tudy .  
These  c o m p o u n d s  are  m i x e d  i somers  a n d  possess p o t e n t  
juven i l e  h o r m o n e  a c t i v i t y  in  Tenebrio b ioas say  6. Morpho-  
gene t ic  response  of t he  l a rvae  to  JH was d e t e r m i n e d  
a c c o r d i n g  to  SEHNAL a n d  MEYER 7 mod i f i ca t i on  of a 
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Effect of presence of beeswax in the diet on the morphogenetic 
response of last instar Galleria larvae to JH and analogues. 
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Dose applied: Natural JH, 25 ~zg per larva; Methylenedioxyphenoxy 
analogue, 5 ~g; Rthyl trimethyl dodecadienoate, 2 tzg. 
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procedure  descr ibed  b y  PIEPHO s. Fo r  t h i s  purpose ,  25 ~g 
of n a t u r a l  JH, 5 ~zg of m e t h y l e n e d i o x y p h e n o x y  ana logue  
or 2 ~g of e t h y l  t r i m e t h y l  dodecad i enoa t e  were i n j ec t ed  
in to  t h e  l a rvae  in 1 F1 of p e a n u t  oil. Con t ro l  l a rvae  were 
in jec ted  w i t h  1 F1 of p e a n u t  oil. Morphogene t i c  response  
of t he  l a rvae  to JH was e s t i m a t e d  b y  d e t e r m i n i n g  t he  
e x t e n t  of r e t e n t i o n  of l a rva l  cha rac t e r s  a t  t h e  succeed ing  
ecdysis  wh ich  n o r m a l l y  occur red  w i t h i n  10 to  12 days.  
Some of t he  a d d i t i o n a l  t r e a t e d  l a rvae  p u p a t e d  la ter .  
However ,  severa l  l a rvae  t r e a t e d  w i t h  e t h y l  t r i m e t h y l  
dodecad i enoa t e  fai led to  pupa te ,  even  35 days  a f t e r  
t r e a t m e n t  w i t h  th i s  ana logue .  A score of 5 was ass igned 
for l a rvae  wh ich  u n d e r w e n t  a n  a d d i t i o n a l  l a rva l  mol t ,  
a n d  a score of 0 was ass igned if t he  l a rvae  m e t a m o r p h o s e d  
in to  per fec t  pupae .  A t  leas t  30 l a rvae  were used for each  
d e t e r m i n a t i o n  a n d  t h u s  t he  score p r e sen t ed  in t h e  g r a p h  
r ep resen t s  a n  ave rage  response  of 30 to  50 insects.  

Since t he  response  of Galleria l a rvae  to j uven i l e  
h o r m o n e  var ies  w i t h  t h e  age of t he  l a r v a  7, l a rvae  of 
d iverse  ages ,  1 ,3,5 and  7-days-old  were used in t h i s  
i nves t iga t ion .  All  con t ro l  l a rvae  (wax-fed as well  as those  
r a i s e d  on  wax-f ree  diet)  excep t  some 1-day-old  larvae,  
m e t a m o r p h o s e d  in to  per fec t  pupae .  The  l a rva l  m o l t i n g  
of 10 to  14% of t he  p e a n u t  oil i n j ec ted  1-day-old con t ro l  
l a rvae  is a t t r i b u t e d  to  i n j u r y  w h i c h  induces  m o l t i n g  in 
these  l a rvae  g. The  resu l t s  recorded  in  t h e  F igure  show 
t h a t  wax-fed  l a rvae  are more  sens i t ive  to  J H  t h a n  t h e  
l a rvae  on  wax-f ree  diet .  Th i s  d i f ference in s ens i t i v i t y  to  
J H  is m o s t  consp icuous  in 3-day-old  l a r v a e  w h e n  com- 
pa red  to  t h e  o the r  ages. E x c e p t  for  7-day-old  l a rvae  
t r e a t e d  w i t h  m e t h y l e n e d i o x y p h e n o x y  analogue ,  t he  wax-  
fed l a r v a e  a lways  showed  a g rea t e r  m o r p h o g e n e t i c  
response  t h a n  t he  l a rvae  ra i sed  on  wax-f ree  diet .  I n  
add i t ion ,  t he  d a t a  also show t h a t  t he  response  to  J H  in 
wax-fed  l a rvae  va r i ed  w i t h  age;  3-day-old  l a rvae  be ing  
mos t  sensi t ive ,  con f i rming  t he  ear l ier  obse rva t i ons  of 
SEHNAL a n d  MEYER 7. L a r v a e  ra i sed  on  wax-f ree  d ie t  d id  
n o t  show conspicuous  age- re la ted  changes  in t h e i r  response  
to  J H  a l t h o u g h  the re  are  some m i n o r  f luc tua t ions .  The  
m o r p h o g e n e t i c  response  of 3-day-old  wax- fed  l a rvae  to  
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n a t u r a l  J H  a n d  m e t h y l e n e d i o x y p h e n o x y  ana logue  is 
more  t h a n  2-fold g rea te r  t h a n  t h a t  shown  b y  l a rvae  
ra ised  on wax-f ree  d ie t  in  wh ich  such  h igh  response  is 
o b t a i n e d  (at  t he  m o s t  J H - s e n s i t i v e  stages) on ly  on  
app l i ca t i on  of a p p r o x i m a t e l y  a 5-fold h ighe r  dose of 
hormone .  E v e n  w i t h  e t h y l  t r i m e t h y l  dodecad i enoa t e  t he  
wax-fed  l a rvae  show a s ign i f i can t ly  h ighe r  m o r p h o g e n e t i c  
response.  Thus ,  t he  di f ference in t h e  m o r p h o g e n e t i c  
response  be tween  wax-fed  and  w ax - dep r i ved  l a rvae  
a p p e a r s  to  ref lect  d i f ferences  in  s ens i t i v i t y  to  J H  r a t h e r  
t h a n  be ing  t he  resu l t  of i n d i v i d u a l  v a r i a t i o n s  in  t he  
e x p e r i m e n t a l  an imals .  Moreover ,  t h i s  di f ference in 
m o r p h o g e n e t i c  response  was r e p e a t a b l e  on each  of t he  
3 occasions w h e n  i t  was tes ted .  P r e l i m i n a r y  s tud ies  us ing  
a n o t h e r  J H  analogue,  c h l o r o p h e n o x y  6-epoxy-3-e thy l  
nonene  showed s imi la r  d i f ferences  b e t w e e n  wax-fed  and  
wax-f ree  d ie t - fed  larvae .  F r o m  t h e  above  results ,  we 
conclude  t h a t  t he  p resence  of beeswax  in d ie t  of Galleria 
mellonella inf luences  i ts  m o r p h o g e n e t i c  response  to  J H  
in t he  las t  l a rva l  s t ad ium.  

Reasons  for t he  obse rved  dif ferences  in  m o r p h o g e n e t i c  
response  cor re la ted  w i t h  t h e  presence  or absence  of 
beeswax  in t he  d ie t  of Galleria l a rvae  are no t  clear.  
A l t h o u g h  t he  presence  of beeswax  in t he  d ie t  is ines- 
sen t ia l  for t he  n o r m a l  g r o w t h  of Galleria lo, i ts  p resence  in 
t he  d ie t  i m p r o v e d  t h e i r  r a t e  of g r o w t h  11,12. A s s u m i n g  
t h a t  obse rved  dif ferences  were due  to  v a r i a t i o n s  in  t he  
we igh t s  of t he  l a rvae  ra ised  on  t he  2 d ie ts  wh ich  resu l ted  
in de facto  differences  in t h e  dose of appl ied  ho rmone ,  we 
d e t e r m i n e d  t he  we igh t  of t he  l a rvae  ra ised  u n d e r  t he  2 
d ie t  condi t ions .  These  d a t a  show t h a t  u n d e r  these  
cond i t ions  of h u m i d i t y  a~d  t e m p e r a t u r e  t he  we igh t  of t he  
l a rvae  ra ised  on  b o t h  d ie ts  was more  or less ident ica l .  
F u r t h e r m o r e ,  to  avo id  a n y  effect  of we igh t  we r epea t ed  
these  e x p e r i m e n t s  w i t h  l a rvae  of un i f o r m  we igh t  a n d  

o b t a i n e d  iden t ica l  results .  Thus,  t he  di f ferences  n o t e d  in 
m o r p h o g e n e t i c  response  are  no t  t he  resu l t  of v a r i a t i o n s  
in t he  r a t e  of g rowth  of t h e  l a rvae  on t h e  2 diets.  The  
C17-Iatty acid a n d  p h o s p h o l i p i d  c o n t e n t  of Galleria 
m a i n t a i n e d  for sho r t  t e r m  on bee swax-con t a in ing -d i e t  
differs  f rom those  dep r ived  of beeswax  11,1~. W h e t h e r  
these  di f ferences  in  f a t t y  acid a n d  phospho l i p id  c o n t e n t  
or some o the r  h y p o t h e t i c a l  g r o w t h  fac to r  in t he  beeswax  
or possible  differences  in  l ipo ly t ic  enzymes  in the  l a rvae  
can  accoun t  for  t he  differences  in  t he i r  morphogene t i c  
response  r e m a i n s  to  be  p roven .  I f  specific subs t ances  can  
be  found  in t h e  wax-d i e t  wh ich  e n h a n c e  t he  morpho -  
genet ic  responses  of 6alleria l a rvae  to JH ,  t h e y  m a y  p rove  
useful  in  inc reas ing  t h e  insec t ic ida l  p r o p e r t y  of juven i l e  
hormones i~. 

Zusammen/assung. Mit  J u v e n i l h o r m o n  u n d  JH-Der i -  
v a t e n  in j iz ie r te  L a r v e n  der  W a c h s m o t t e  Galleria mello- 
hells zeigten s t~rkere  m o r p h o g e n e t i s c h e  Effekte ,  w e n n  
ihre  N a h r u n g  B i e n e n w a c h s  en th ie l t ,  als w e n n  diese fehlt .  
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A Survey  on the Mutagenic i ty  of Various  Pest ic ides  

The  widespread  use of an  increas ing  n u m b e r  of chemica ls  
in  agr icu l tu re  1, 2 a n d  t he  r e su l t ing  c o n t a m i n a t i o n  of food 
w i t h  an  increas ing  v a r i e t y  of pes t ic ide  res idues  imposes  
severa l  p roblems .  A p a r t  f rom t he  dangers  of acu te  and  
chronic  poisoning,  t h e  possible  m u t a g e n i c  effects of such  
c o n t a m i n a t i o n s  could t h r e a t e n  t he  genet ic  h e a l t h  of 
coming  genera t ions  8, a n d  i t  is the re fo re  of h igh  i m p o r t a n c e  
t h a t  these  effects be inves t iga ted .  Thus ,  t he  p re sen t  
su rvey  should  help  to e s t ab l i sh  a p r io r i t y  l is t  of pes t ic ides  
which  would h a v e  to  be  t e s t ed  t h o r o u g h l y  in m a m m M i a n  
sys tems  to eva lua t e  t he i r  m u t a g e n i c  p o t e n t i a l  for m a n k i n d .  

F r o m  the  a r r ay  of pes t ic ides  regis tered  for use in Swiss 
agr icu l tu re  ~ and  the i r  de r iva t i ve s  a n d  c o n t a m i n a n t s ,  we 
chose those  for t e s t i ng  which  fulfi l led one or more  of t he  
fol lowing r e q u i r e m e n t s :  a) S t r u c t u r a l  r e l a t ionsh ip  to 
k n o w n  m u t a g e n s ;  b) S t r u c t u r a l  r e l a t ionsh ip  to  n a t u r a l  
nuc leobases  ; c) Chemica l  r e a c t i v i t y  t ow ar ds  nucleic acids ; 
d )  Pes t i c ida l  m o d e  of ac t ion  t h r o u g h  in te r fe rence  w i t h  
nucleic  acid me tabo l i sm.  

The  t e s t i ng  p rocedure  was as descr ibed  elsewhere ~,6. 
Two cont ro ls  were r u n  on  each  group,  t he  s t a n d a r d  
con t ro l  g iv ing t he  r a t e  of s p o n t a n e o u s  m u t a t i o n s  of t he  
bac te r i a l  s t r a in  used, and  a pos i t ive  con t ro l  w i t h  k n o w n  
m u t a g e n s  d e m o n s t r a t i n g  t h e  m u t a g e n i c  respons iveness  of 
th i s  p a r t i c u l a r  s t ra in .  The  resu l t s  are s u m m a r i z e d  in t he  
Table ,  of wh ich  some c o m m e n t s  are m a d e  below. 

I t  should  be  m a d e  clear t h a t  cau t ion  ha s  to  be  exercized 
in e x t r a p o l a t i n g  these  resul t s  to  h igher  organisms,  a po in t  
wh ich  is i n s t r u c t i v e l y  i l l u s t r a t ed  b y  t h e  case of cap tan .  
A l t h o u g h  th i s  fungicide has  been  shown  to act  as a m u t a -  

genic s u b s t a n c e  t h r o u g h  i ts  a l k y l a t i n g  potencyT, S, 
inves t iga t ions  fai led to disclose a s imi la r  effect  in Drosoph-  
ila 9, as well  as in t he  ' d o m i n a n t  l e tha l  t e s t '  in mice 1~ 
Moreover  i t  h a s  r ecen t ly  been  d e m o n s t r a t e d  t h a t  add i t i on  
of b lood se rum des t roys  i ts  m u t a g e n i c  ac t iv i ty ,  a p p a r e n t l y  
b y  b ind ing  t he  ac t ive  pr inc ip le  - poss ibly  t h iophosgene  11 _ 
to t he  th io l  groups  of se rum pro te ins  12. 

A n o t h e r  p o i n t  of in t e res t  is t he  a m b i g u o u s  response  of 
p a r t  of t he  s- t r iazines .  A m u t a g e n i c  effect  in  bac t e r i a  
could h a v e  been  expected ,  since these  c o m p o u n d s  can  
be  r ega rded  as s t r u c t u r a l l y  r e l a t ed  to t h e  p y r i m i d i n e  
nucleobases .  S u p p o r t i n g  ev idence  for th i s  v iew was 
p rov ided  b y  t he  f ind ings  of a sma l l  i nco rpo ra t i on  of 
s - t r iaz ine  herb ic ides  in to  nucleic  acids of Escherichia 
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