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F a i l u r e  t o  D e m o n s t r a t e  S t e r i l a n s  E f f e c t  o f  J u v e n i l e  H o r m o n e  M i m e t i c s  ~ in  P i e r i s  b r a s s i c a e  a n d  

G a l l e r i a  m e l l o n e l l a  

I t  has  been  d e m o n s t r a t e d  t h a t  juveni le  h o r m o n e  
m i m e t i c s  (JHM) have  a s te r i lans  effect  in H e m i p t e r a ,  
e.g. Dysdercus ~ and  -Pyrrhocoris ~. In  b o t h  cases  t h e  
t r e a t m e n t  of t h e  females  w i t h  J H M  resu l t s  in t he  pro-  
duc t ion  of  eggs in  wh ich  t h e . e m b r y o s  do n o t  fully deve lop  
or  are  n o t  ab le  to  h a t c h  f rom t h e  eggs. The  same s te r i lans  
e f fec t  is ach ieved  if t r e a t ed  males  copu la te  w i t h  u n t r e a t e d  
females ,  wh ich  ind ica tes  a t r an s f e r  of t h e  J H M  f rom the  
male  to  t h e  female .  I f  such  s ter i lans  effects  were  genera l ly  
p r o d u c e d  in all  insec t  groups,  t he  J H M  would  r ep re sen t  
ve ry  p romiz ing  c a n d i d a t e s  for insect ic ides  w i t h  no, or  
negligible,  t ox ic i ty  in mammal s .  However ,  t he  fol lowing 
e x p e r i m e n t s  w i th  t he  grea t  cabbage  whi te  Pieris bras- 
sicae and  the  g rea te r  w a x  m o t h  Galleria mellonella show 
t h a t  the  s te r i lans  effect  m e n t i o n e d  above  is no t  a general  
charac te r i s t i c  of t he  JHM.  

Egg  m a t u r a t i o n  of P.  brassicae is s t r ic t ly  imagina l  4 
and  can be p r e v e n t e d  if the  corpora  a l la ta  are r e m o v e d  
f rom freshly  enclosed female  bu t t e r f l i e sL  The  s imp les t  
m e t h o d  to  p r e v e n t  egg m a t u r a t i o n  is t he  decap i t a t i on  
of t he  femalesa,  L However ,  d e c a p i t a t e d  vi rgin  females  
of P.  brassicae will  p roduce  m a t u r e  eggs if ac t ive  corpora  
a l l a t a  axe i m p l a n t e d  in the i r  bodies  6 or  if an  J H M  is 
appl ied  topicMlyV, s. In  addi t ion ,  i t  has  been  s h o w n  t h a t  
males ,  t r e a t e d  top ica l ly  on  t h e  t h o r a x  wi th  an  J H M ,  
t r a n s f e r  t he  J H M  to  females  dur ing  copu la t ion  s. 

The  following J H M s  have  been  t e s t e d :  1. an  all-cis] 
trans-mixture of i someres  of t~OELLER'S compoundS;  
2. dichloro-faxnesenic  acid me thy l - e s t e r ;  3. fa rnesenic  
acid  e thy l -es te r .  All  3 c o m p o u n d s  were  f i rs t  t e s t ed  on  
t h e i r  gonado t rop ic  e f fec t  in  P .  brassicae; 200 tzg app l ied  
top ica l ly  pe r  d e c a p i t a t e d  v i rg in  female  i nduced  t h e  
m a t u r a t i o n  of r e spec t ive ly  139.8 4-13.2, 137.6 ~ 7.8, a n d  
131.3 4-19.9 eggs wi th in  3 days .  The  resul ts  ind ica te  
s imi la r  juveni le  h o r m o n e  ac t iv i t ies  in Pieris. The  3 
p r e p a r a t i o n s  h a v e  been  selected for d i f fe ren t  reasons :  
p r e p a r a t i o n  1 because  i t  con ta ins  t he  subs t ance  which  
m a y  be the  n a t u r a l  juveni le  h o r m o n e  of L e p i d o p t e r a  9, 
c o m p o u n d  2 because  th is  and  the  closely re la ted  e thy l -  
es ter  have  been  used to  d e m o n s t r a t e  t he  s ter i lans  effect  
in Py r rhoco r idae  2,3, and  c o m p o u n d  3 as a reference,  
a l ready  well  k n o w n  t rom earl ier  work  7, s 

The  f i rs t  s ter i lans  t e s t  Was m a d e  wi th  4 groups  of 
f reshly  m a t e d  females  which,  a f ter  copulat ion,  were  
t r ea t ed  top ica l ly  wi th  2 [xl of e i the r  ace tone  (control) or 
a 10% ace tone  so lu t ion  of one of the  t e s t  compounds .  
E a c h  female  was  t h e n  p u t  in a po ly s ty r ene  b o x  of 1000 ml 
volume,  con ta in ing  an ar t i f ic ia l  f lower  w i th  sugar  w a t e r  
(10%) and  a leaf  of cabbage  s t and ing  in a smal l  vessel  
w i t h  w a t e r  t o  keep  i t  fresh.  The  cabbage  leaves were  

replaced a f t e r  24 h and  la te r  on every  second day  unt i l  
t he  bu t te r f l i es  died. The  eggs depos i t ed  on each leaf  
be ing  coun ted ,  t he  leaves  were  p u t  in boxes  con ta in ing  
some w a t e r  a n d  k e p t  the re  un t i l  t h e  l a rvae  h a t c h e d  
(5 days  a f t e r  egg deposi t ion)  or longer.  The  a b d o m i n a  of  
t h e  dead  females  were  d i ssec ted  a n d  the  m a t u r e  eggs in 
t he  ovar ies  coun ted .  This  va lue  plus  t he  n u m b e r  of eggs 
laid gave the  n u m b e r  of eggs p roduced .  

Table  I shows t h a t  all  g roups  su rv ived  t h e  t r e a t m e n t  
b y  12 to  16 days.  E a c h  g roup  p roduced  a m e a n  n u m b e r  
of 549 to  635 eggs, 494 to  604 be ing  laid, The  d i f ferences  
b e t w e e n  t h e  cont ro l  g roup  and  the  J H M  t r e a t e d  groups  
are no t  s igni f icant  a t  the  5% level. However ,  t he re  were 
di f ferences  in the  ra te  of ov ipos i t ion  as shown in t h d  
Figure .  The  d a t a  of Table  I I  show t h a t  t h e  J H M  t r e a t e d  

Table I. Longevity, egg maturation, and oviposition of 4 groups of 
9 mated females of P. brassicae treated topically with 2 ptl of 10% 
acetone solution of 1. isomere mixture of ROgLLgR'S compound, 
2. dichlorofarnesenic acid methyl-ester, 3. farnesenie acid ethyl-ester 

Compound Longevity Mean No. of Mean No. of 
in days eggs matured eggs laid 

1. 12.1 635.2 ~ 62.9 570.2 4- 80.7 
2. 12.4 633.0 =}: 57.5 610.9 + 67.7 
3. 13.4 549.1 :t: 49.7 494.3 4- 58.5 
- 15.7 630.0 =t= 74.3 604.1 4- 77.2 

Control group = 2 [zl of acetone. 

x The author thanks Hoffmann-La Roche Ltd., Basle, for samples 
of the juvenile hormone mimetics. 

2 E. HOMBERGER, G. BENZ and H. TUOMMEI% 7. Int. Pflanzensehutz- 
kongr., Paris 1970, p. 457. 

3 p. MASNER, K. SLXMX and V. LANDA, J. Embryol. exp. Morph. 
20, 25 (1968). 

4 p. KxxsEg, Arch. Entwmech. Org, 144, 99 (1949). 
5 A. KARLINSKV, C. r. Acad. Sci,, Paris 256, 4101 (1963). 

A. KARLIteSKV, C. r. Aead. Sci., Paris 264, 1735 (1967). 
G. BENz, Experientia 26, 1012 (1970). 

s G. BENZ, in L'in]luence des Stimuli Externes sur la Gamdlogenbs¢ 
des Insectes, Editions Centre Natl. Rech. Sei., Paris 789, 175 (1970). 
H. ROELLER, K. H. DAnM, C. C. SWEELEV and B. M. TROST, 
Angew. Chem. 79, 190 (1967). 

TaMe II. Mean numbers of eggs laid during indicated time intervals by those individuals of the groups indicated in Table I which survived 
treatment for at least 9 days 

Time after treatment Control 1. 2. 3. 
(h) 

0 - 2 4  48.04- 9.2 22.24- 5.4 • 26.34- 8.2 29.0-t- 8.2 
24- 72 47.1 4- 16.8 113.3 4- !2.2 b 144.2 4- 19,2 b 102.3 4- 26.6 
72-120 99.0 4- 19.8 207.9 4- 28.8 b 166.2 4- 19.2~ 119.8 4- 37.6 

120-168 116.8 4- 15.0 118.1 -t- 23.6 115.7 4- 16,3 102.9 -t- 26.9 
168-216 131.8 4- 14.2 78.1 4- 13.6 • 102.1 4- 23,1 96.5 4- 19.6 

and b Significantly different from control group at 5 and 1% level respectively. 
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groups reach the maximum rate of oviposition about 4 
days earlier than the controls. 

The eggs of all groups were normal at whatever t ime 
after t rea tment  they had been collected• The hatching 
larvae fed normally, developed to normal second instar 
larvae and, if kept longer, to normal adults. 

The results indicate tha t  the t rea tment  of freshly 
mated young females of P. brassicae with an JHM leads 
to accelerated egg maturat ion and oviposition, but  does 
not  cause harmful effects in the progeny. 

A second experiment  was made to test  whether or not 
in the first experiment the females had been treated too 
late to produce a sterilans effect, and whether or not 
perhaps repeated treating with JHM would produce this 
effect. Of the 4 groups of freshly enclosed virgin females 
selected, 2 were treated topically with 2 t~l/female of 
10% dichloro-farnesenic acid methyl-ester  (pretreated 
groups) on the same day. All females were mated on the 
third imaginal day and put  individually in boxes as 
described above. One day later the females of one of the 
untreated and one of the pretreated groups were treated 
with the JHM as mentioned above. Thus from the 4 groups 
3 had been treated with the JHM:  1. on the first, 2. on 
the fourth, and 3. on the first and fourth imaginal day. 

The results were essentially the same as in the first 
experiment.  The 3 groups of treated females laid the 
mean number of respectively 499, 521, and 497 eggs, all 
eggs and larvae being perfectly viable. The females 
treated on the first imaginal day (groups 1 and 3) began 
to oviposit at  8 to 10 h after copulation. One half of the 
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females treated 1 day after copulation (group 2) began 
to oviposit a few hours after t reatment,  the other half 
about 24 h later, i.e. on the same day as the controls. 

These results confirm those of the first experiment, 
and also show that  neither the t rea tment  of freshly 
hatched virgin females nor a double t rea tment  before 
and after mating has any influence on the development  
of the embryos and the viabil i ty of the larvae. 

In a third experiment pupae were treated topically 
with the JHM as above. 1-2 days later the butterflies 
eclosed. 4 females hatching 1 day after the t rea tment  
were mated on their third day with males from treated 
pupae. They produced a normal number of perfectly 
viable eggs. 2 females which had eclosed 2 days after 
the t rea tment  of the pupae were mated on the second 
imaginal day with normal males and then treated once 
more with the JHM. These females laid only 142 and 
284 eggs respectively, which, however, were perfectly 
viable. 

In a fourth experiment virgin females were mated 
with males which had been treated topically with farne- 
senic acid ethyl-ester 24 h earlier. The females produced 
normal offspring. 

In a fifth experiment freshly laid eggs of P. brassicae 
were sprayed with acetone solutions containing 1-10% 
farnesenic acid ethyl-ester or were treated with the pure 
JHM. All the eggs developed normally and gave heal thy 
larvae. 

Thus all the results indicate tha t  the tested juvenile 
hormone mimetics cannot produce a sterilans effect in 
P. brassicae if applied topically. 

Similar t reatments  of pupae of the greater wax moth 
Galleria mellonella, which matures the eggs already in 
the pupal stage, gave no sterilans effect either, although 
t reatments  were made at different t imes of the pupal 
stage, beginning at  the day of pupation till shortly before 
eclosion of the moths. In this case, however, the moths 
have not  been treated, nor has it  been proved beyond 
doubt that  topically applied JHM can penetrate  the 
intact  pupal cuticle, though the lat ter  is suggested by 
the occurrence of malformed adults in some pupae treated 
shortly after pupation z0. 

The results of these investigations indicate that  sterilans 
effects of juvenile horlflone mimetics are not produced 
in all insects and suggest tha t  such effects may be 
restricted to certain groups o r  species of insects. 

Zusammenlassung. Drei ,topical~ applizierte Sub- 
stanzen mit  Juvenilhormonwirkung beschleunigten bei 
weiblichen Pieris brassicae Eireifung und Oviposition, 
ergaben aber keinen Sterilisationseffekt, wie er bei gewis- 
sen Wanzen festgestellt wurde. ,Topicab~ mit  Dichlor- 
farnesens/~uremethylester behandelte Puppen yon P. 
brassicae und Galleria mellonella ergaben normal fort- 
pflanzungsf~hige Adulttiere. 

G. BENZ 

Entomologisches Institut, Eidg. Technische 
Hochschule Zi~rich, CH-8006 Zi~rich (Switzerland), 
21 December 7970. 

Computed numbers of eggs (ordinate) laid by groups of mated females 
treated with isomere mixture (1.), dichloro-farnesenic acid methyl- 
ester (2.), farnesenic acid ethyl-ester (3.), and pure acetone (4.) in 
the course of their survival time (abscissa). 

zo Since this paper was written, further experiments with the codling 
moth Laspeyresia pomonella have been performed. In species too 
neither of the substances 1 and 2 mentioned in Table I had a 
sterilans effect. 


