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Hormonal Action of Certain Biologically Active Compounds in Agrotis ypsilon Larvae 

Insec t  res is tance to the  chemical  insect icides had  been 
repor ted  as early as 1946 (METeALF 1) when  s t ra ins  of the  
house fly, Musca domestica, i m m u n e  to D D T  were 
discovered.  This  necess i ta ted  the  urgen t  search for more  
p o t e n t  a l t e rna te  agents,  and  in the  recent  years  the  use 
of chemoster i lan ts ,  p l an t - r egu l a t i ng  substances ,  and of 
au then t i c  insect  hormones  and the i r  analogues appears  
to  hold considerable  promise.  

The a n n u l m e n t  of organochlor ines  in t he  controI  of 
t he  greasy cu tw orm Agrotis ypsilon Rot t .  (Lepidoptera ,  
Noctuidae)  in E g y p t  has led to the  search for a prac t ica l  
i n t eg ra ted  control  p rog ram such as suggested by  KNIP- 
LING 2. 

The objec t  of tile p resen t  work  was  to de te rmine  the  
effect  of cer ta in  an t ime tabo l i t e s  (imidazole, all ant i -  
me tabo l i t e  of h i s t amine  and nicot inic  acid a; and  6-aza- 
uridine, a py r imid ine  analogue),  p lan t - regula t ing  sub- 
s tances  (alar 85; 2,4-D; and  cycocel), and juveni le  
h o r m o n e - m i m e t i c  compounds  (farnesol; and  squalane) 
on the  deve lopmen t  and  the  food consumpt ion  of the  
greasy cu tworms .  The s tudy  is clearly i n t ended  to impai r  
g rowth  and/or  to under feed  the  larvae for prac t ica l  
purposes .  

Methods. Dose-response  expe r imen t s  ind ica ted  t h a t  the  
m a x i m u m  in jec ted  dose to le ra ted  at  24 h by  the  newly- 
ecdysed s ix th - ins ta r  larvae (230-280 mg) was 25, 500, 
500, 250, 500, 100, 100 vg/ larva for imidazole,  6-aza- 
uridine,  alar 85, 2,4-D, cycocel, farnesol,  and squalane  
respect ively .  The larvae  were fed on castor-oil  leaves 
(Rici,zus communis L.) and  the  areas ea ten  dai ly  were 
measured  planimetr ica l ly .  20 larvae were employed  for 
each chemical  and an equal  n u m b e r  f rom the  same 
genera t ion  was used for the  cor responding  control  group 
in jec ted  only wi th  the  solvent .  The results  are p resen ted  
in the  Figure  and  the  Table. 

Results a,zd discussion. Accelera ted or deferred larval  
deve lopmen t  in insects  has  of ten  been ascr ibed to  a 
ho rmone  act ion 4. The f indings repor ted  here  general ly 
showed t h a t  hormone- l ike  subs tances  m a y  act  as ant i -  
me tabo l i t e s  (squalane effect  is more  or less comparab le  
w i th  t h a t  of 6-azauridine).  I t  has  been suggested t h a t  
the  regressive me ta the t l i c  influences of Cecropia oil and 
severa l  analogues of the  juveni le  ho rmone  are due to an 

an t imetabo l ic  actionS. The pupae  ob ta ined  on t r e a t m e n t  
wi th  cycocel were small-sized giving rise to re la t ively  
small  adults .  F e c u n d i t y  was un fo r tuna te ly  no t  cri t ical ly 
evaluated,  bu t  i t  was a p p a r e n t l y  reduced.  Several  
workers  6-s have  d e m o n s t r a t e d  in lep idopterous  insects  
a posi t ive  correlat ion be tween  pupal  weight  and  fecundi ty .  
I t  is probable ,  then,  t h a t  the  smaller  female pupae  
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Fig. 1 The growth of chemically-treated and corresponding control 
of the 6th-instar larvae of A. ypsilor~ till pupation relative to the 
initial weights at ecdysis. The thin arrows indicate the days of 
pupation, whereas the thick arrow indicates the day of ecdysis into 
the superlarvae (5 insects only). 

Effect of different biologically active compounds on the food consumption of A. ypsilon larvae 

Treatment Chemical name Injected 
dose 
(Fg/larvae) 

Castor-oil leaves 
consumed 
(cm2/larvae) 

Change 
(%) 

Imidazole 1,3-Diazole 25 
6-azauridine As-triazine-3, 5(2H, 4H)dione rib'oside 500 
Check 
Alar| 85 (no extra moult) Succinie acid, 2,2-dimethyl hydrazide 500 
Alar| 85 (extra moult) 500 
Check 
2,4-D Dichlorophenoxy acetic acid 250 
Check 
Cycocel (2-Chloroethyl)trimethyl ammonium chloride 500 
Check 
Farnesol 3, 7, ll-Trimethyl-2, 6,10(or 11)-dodecatrienol 100 
Farnesol (small-weighted) 100 
Check 
Squalane 2, 6,10,15,19, 23-HexamethyI-tetracosane 100 
Check 
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Values with different letters are significantly different at the 0.05 level of probability or better. 
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o b t a i n e d  would h a v e  a lower fecund i ty .  The  i n c i d e n t a l  
juveni l iz ing  effect  induced  b y  Mar 85 ( indica ted  b y  t he  
f o r m a t i o n  of some g i an t  super la rvae)  would  h a v e  been  
a u g m e n t e d  t h r o u g h  successive a d m i n i s t r a t i o n  of the  
chemical .  The  possible  d e g r a d a t i o n  of insec t  h o r m o n e s  
and  the i r  ana logues  was a l r eady  suggested  9, i0. 

The  effect  on  l a rva l  d e v e l o p m e n t  of t he  biological ly  
ac t ive  c o m p o u n d s  tes ted ,  e i t he r  i n h i b i t o r y  or s t imu la to ry ,  
m i g h t  be  an  ind i rec t  one;  a f fec t ing  t he  a m o u n t  of food 
consumed  a n d / o r  t he  a m o u n t  ingested.  I t  is no t  known,  
however ,  w h e t h e r  t he  i n h i b i t o r y  effect  is due  to t he  fac t  
t h a t  t he  food is shie lded f rom e n z y m e  a t t ack ,  or w h e t h e r  
d iges t ive  enzymes  are inh ib i t ed ,  or to  a c o m b i n a t i o n  of 
b o t h  i n h i b i t o r y  mechan i sms .  T he  g r o w t h  of farnesoI-  
t r e a t e d  l a rvae  was a p p a r e n t l y  no t  affected,  b u t  t he  
chemica l  resu l ted  in a n  increased feeding.  However ,  t he  
app l i ca t ion  of Iarnesol  to  re la t ive ly  smal l -weigh ted  l a rvae  
(170-210 rag) resul t s  in de ranged  g r o w t h  and  pre-  
cocious m o u l t i n g  in to  t e ra togen ic  p u p a e  u n a b l e  to  
p roduce  adul ts .  These  l a rvae  were t r e m e n d o u s l y  underfed .  
2, 4-D-treated l a rvae  h a d  a low b o d y  weight ,  a l t h o u g h  
t h e y  sti l l  consumed  as m u c h  food as t he  controls .  I n  th i s  
regard,  OSBORN~ et  al. ~ ascr ibed  t he  effect  of p l an t -  
g r o w t h  subs t ances  on  insec t  d e v e l o p m e n t  en t i r e ly  to  a 
s t i m u l a t o r y  ac t ion  upon  t he  endocr ine  sys tem.  

Zusammen/assung.  Suble ta le  Dosen  einiger  in iz ie r te r  
A n t i m e t a b o l i t e n ,  P f l anzenwuchss to f fe  und  Juven i lho r -  

m o n i m i t a t o r e n  besch leun igen  oder  v e r l a n g s a m e n  u n d  
reduz ie ren  das  ~Vachs tum der  R a u p e n  yon  Agrotis 
ypsilon. Alar  16ste in  e inigen R a u p e n  eine iiberz~ihlige 
L a r v e n h / t u t u n g  aus  und  es e rgaben  sich R iesen raupen .  
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Serum-Haptoglobintypen bei Leberkrankheiten 

Von  ve r sch iedenen  A u t o r e n  wi rd  bere i t s  eiue Re ihe  v o n  
J a h r e n  versuch t ,  die Bez i ehungen  zwischen K r a n k h e i t e n  
und  den  gene t i sch  b e s t i m m t e n  B l u t k 6 r p e r c h e n m e r k m a l e n  
aufzuf inden .  I n  den  R a h m e n  dieser B e s t r e b u n g e n  geh6ren  
s u c h  Arbe i ten ,  die sich m i t  de r  B e z i e h u n g  e iniger  K r a n k -  
he i t en  zur  e r b l i c h  b e d i n g t e n  P o l y m o r p h i e  der  H a p t o -  
g lob insyn these  befassen.  

Das  H a p t o g l o b i n  is t  ein in  die G r u p p e  der  %-Globul ine  
geh6rendes  Glykopro te in .  Seine H a u p t f u n k t i o n  l iegt  in  
der  B i n d u n g  freien H gm og l ob i n s  1. Mit te ls  S tg rke -E lek t ro -  
phorese  is t  seine T r e n n u n g  in drei  gene t i sch  b e s t i m m t e  
F r a k t i o n e n  m6glich,  die als 1-1, 1-2  u n d  2-2 beze ichne t  
werden.  Die P r o t e o s y n t h e s e  des H a p t o g l o b i n s  und  seine 
e rb l ich  bed ing t e  P o l y m o r p h i e  be im Menschen  wird  m i t  
zwei a u t o s o m a l e n  Allelen koht ro l l i e r t ,  die als H p l  u n d  
H~ 2 beze ichne t  werden  2,a. Der  S e r u m t y p  1-1 e n t s p r i c h t  
dem h o m o z y g o t e n  G e n o t y p  H~ 1 /H~I ,  der  T yp  2-2 d e m  
h o m o z y g o t e n  G e n o t y p  Hp 1/Hp 2. U n d  der  T y p  1-2 d e m  
h e t e r o z y g o t e n  G e n o t y p  H f  1/H~2. Die tXapfoglobinmole-  
kfile Hp i u n d  H~ 2 un t e r s che iden  sich v o n e i n a n d e r  d u r c h  
die Zah l  der  k o m p l e m e n t b i n d e n d e n  Ste l len  zur  B i n d u n g  
wei terer  Hap tog lob inmolek i i l e  ~. 

Unsere  A r b e i t  w a r  auf  das  V o r k o m m e n  der  e inze lnen  
H a p t o g l o b i n t y p e n  be i  P a f i e n t e n  m i t  ch ron i sche r  H e p a -  
t i t i s  u n d  m i t  Leberz i r rhose  e inges te l l t .  

Material und Methodik. "vVir s t u d i e r t e n  das  A u f t r e t e n  
der  H a p t o g l o b i n t y p e n  bei  1. 45 P a t i e n t e n  m i t  Leber -  
z i r rhose (23 M g n n e r n  u n d  22 F r a u e n  m i t  e inem Durch -  
s c h n i t t s a l t e r  yon  47,3 Jahren) .  Es  h a n d e l t e  sich u m  
K r a n k e  m i t  p o s t n e k r o t i s c h e r  oder  po r t a l e r  Leberz i r rhose .  
Die Diagnose  wurde  auf  G r u n d  k l in i sch-b iochemischer  
U n t e r s u c h u n g ,  Lapa roskop ie  bzw. Biopsie  mi t t e l s  Leber -  
p u n k t i o n  e n t n o m m e n e n  Gewebes  gestell t .  

2. 48 P a t i e n t e n  m i t  chron i scher  H e p a t i t i s  (28 F r a u e n  
und  20 M g n n e r  m i t  e inem D u r c h s c h n i t t s a l t e r  yon  36,4 

J ah ren ) .  Die Diagnose  wurde  mi t t e l s  L e b e r p u n k t i o n  fest-  
gestell t .  Es h a n d e l t e  sich in a l len Fgl len  u m  progress ive  
H e p a t i t i s  m i t  ve r sch iedenen  G r a d e n  progress iver  Ver-  
~inderungen. 

Zu Kon t ro l I en  b e n u t z t e n  wi t  e ine Z u s a m m e n s t e l l u n g  
aus  der  gesunden  Bev61kerung des P r a g e r  Kreises  5 

Der  H a p t o g l o b i n t y p  wurde  bei  662 gesunden  Blu t -  
spende rn  (336 M g n n e r n  u n d  328 Frauen)  im Al te r  yon  
18-65 J a h r e n  festgestel l t .  Die S e r u m - H a p t o g l o b i n t y p e n  
w u r d e n  mi t t e l s  S t~i rke-Elekt rophorese  n a c h  SMITHIES 6 
b e s t i m m t .  Die spezif ische Anf~irbung des H a p t o g l o b i n -  
H / imog lob inkomplexes  wurde  m i t  d e m  Benz id in -Reagens  
v o r g e n o m m e n .  Die s t a t i s t i sche  A u s w e r t u n g  wurde  mi t t e l s  
)r u n t e r n o m m e n .  

Ergebnisse. Bei  P a t i e n t e n  m i t  Leberz i r rhose  k o n n t e n  
wi t  ein wesen t l i eh  hgufigeres  V o r k o m m e n  des homozygo-  
t e n  Typs  1-1 nachweisen .  Die Tr~iger dieses G e n o t y p s  
b i lde t en  ein gauzes Dr i t t e l  a t ler  a n  Leberz i r rhose  E r k r a n k -  
ten,  w~ihrend sie in  der  K o n t r o l l g r u p p e  n u t  e inen  Ante i l  
yon  17% bi lde ten .  Dieser  B e f u n d  is t  s t a t i s t i s ch  hoch  be- 
d e u t s a m  ()~2 = 35,69, p < 0,001). Ausff ihr l ichere  A n g a b e n  
s ind in der  Tabel le  aufgef i ihr t ,  t3ei K r a n k e n  m i t  chroni -  
scher  H e p a t i t i s  f a n d e n  wir  n u r  e inen u n b e d e u t e n d e n  Auf- 
s t ieg der  G r u p p e  I-I~ 1-2. Diese Bez iehung  is t  s t a t i s t i s ch  
b e d e u t s a m  (0,05 > p < 0,01). 
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