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SVasserstoff bewi rk t e  dagegen  eine schwache  E r h 6 h u n g  
de r  Akt iv i tXt  gegenf iber  HCT.  Diese W i r k u n g s e r h 6 h u n g  
dt i r f te  au f  e iner  H e m m u n g  des Abbaus ,  v e r m u t l i c h  d u r c h  
A m i n o p e p t i d a s e n  be ruhen .  D a r a u f h i n  d e u t e t  auch,  dass  
be ide  P r~pa ra t e ,  EBmpl~- u n d  [N~-Acetyl -Cysl ] -HCT 
le ich t  verl~Lngerte W i r k u n g  bes i tzen .  

I n t e r e s san t e rwe i se  zeigen alle P r~pa ra t e ,  s u c h  die a m  
schw~chs ten  wi rksamen ,  D o s i s - W i r k u n g s k u r v e n  die p r ak -  
t i sch  para l le l  zu de r jen igen  yon  H C T  ver laufen .  W i t  
schl iessen daraus ,  dass  alle Pr{ ipara te  eine gleiche, spezi- 
f ische u n d  d i rek te  W i r k u n g  aus i iben,  wie H C T  selbst .  
Bet  der  A p p l i k a t i o n  h o h e r  Dosen  wenig  a k t i v e r  P r / i p a r a t e  
s ind unspezi f i sche  oder  i nd i r ek te  Wi rkung ,  z .B.  d u r c h  
Verdr~Lngung endogenen ,  g e w e b s g e b u n d e n e n  H o r m o n s ,  
n i c h t  yon  v o r n h e r e i n  auszuschl iessen.  

Unse re  R e s u l t a t e  zeigen, dass  be im  HCT, im Gegensa tz  
e t w a  zu Gas t r in ,  P a r a t h o r m o n  oder  ACTH,  n i c h t  ein 
beg renz t e r  Tell  (ak t ives  Zen t rum)  der  P e p t i d s e q u e n z  zu r  
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Fig. 2. Dauer der hypocaloaemischen W~irkung von [Bmpl]- und 
[N~-AeetyI-Cysl~-HCT im Vergleieh mit HCT (30 [xg/kg s.c.). Jeder 
Punkt repr~isentiert die Messwerte yon 10 Tieren ( •  Standardfehler). 

Aus l6sung  de r  W i r k u n g  geniigt .  Of fenba r  is t  dazu  p r a k t i s c h  
die ge samte  P e p t i d k e t t e  no twendig .  SCHWYZ~R ~~ h a t  
diesen W i r k s t o f f t y p  als , r h e g n y l o g i s c h ,  beze ichnet .  
Diese B e z e i c h n u n g  bedeu te t ,  dass  im be t r e f f enden  P e p t i d  
die zur  S t i m u l a t i o n  des IRezeptors n o t w e n d i g e n  t3ereiche 
g e t r e n n t  s ind u n d  d u t c h  weniger  wich t ige  Sequenz-  
bere iche  u n t e r b r o c h e n  werden.  N a c h  dieser  Vors t e l lung  
mfiss ten  in e inem solchen P e p t i d w i r k s t o f f  die W i r k -  
bere iche  d u r c h  eine r e l a t i v  s tarre ,  vo rgegebene  r / iumliche  
S t r u k t u r  in die r i ch t i gen  s t e r i schen  Verh~l tn i sse  gezwun-  
gen werden.  Auf  G r u n d  e ther  Ana lyse  biologischer  u n d  
i m m u n o c h e m i s c h e r  Be funde  h a b e n  BYFIELD e t  al. n fiir 
HCT eine b e v o r z u g t e  I~onfo rma t ion  vorgesch lagen .  D a r i n  
soil das  Ca rboxy l ende  des  Molektils d u r c h  n i c h t k o v a l e n t e  
Bindungskr~Lfte au f  dell  N- t e rmina l en ,  cycl i schen Be- 
re ich zur i i ckgefa l te t  sein. Al lerdings  h a t  eine S tud ie  
mi t t e l s  hochau f l6 sende r  m a g n e t i s c h e r  K e r n r e s o n a n z -  
spek t roskop ie  1~ ke ine  Hinweise  au f  eine solche b e v o r z u g t e  
S t r u k t u r  in  L6sung  fiir HCT ergeben.  Diese 1Resultate 
s t ehen  abe r  n i c h t  u n b e d i n g t  im W i d e r s p r u c h  zu d e n e n  
yon  BYFI~LI) et  al. ~,  da  die b e v o r z u g t e  K o n f o r m a t i o n  
d e m  P e p t i d h o r m o n  e r s t  be im  Z u s a m m e n t r e f f e n  m i t  
A n t i k 6 r p e r -  oder  Rezep to rmolek i i l en  au fgezwungen  wet-  
den  k6nn te .  

Die b ie r  b e o b a c h t e t e n  S t r u k t u r - W i r k u n g s b e z i e h u n g e n  
b e i m  H C T  zeigen eine t i be r r a schende  Parallelit~Lt zu 
d e n e n  des chemisch  ~thnlich g e b a u t e n  I-Iormons Oxy toc in  
(als U b e r s i c h t  vgl.18). A u c h  do r t  zeigen C- t e rmina l  ver -  
k i i rz te  oder  o f fenke t t ige  D e r i v a t e  s t a r k e n  W i r k u n g s a b -  
fall, ander se i t s  bes i t z t  s u c h  D e a m i n o o x y t o x i n  eine e twas  
e r h 6 h t e  W i r k u n g  gegeni iber  d e m  unver / inder~en  Hor -  
mon.  Of fenba r  d e u t e n  diese sehr  ~hn l i chen  S t r u k t u r -  
W i r k u n g s b e z i e h u n g e n  yon  H C T  u n d  Oxy toc in  au f  ein 
~thnliches me tabo l i sches  V e r h a l t e n  be ider  H o r m o n e  in de r  
R a t t e .  
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Summary. Compar i son  is m a d e  b e t w e e n  n u m b e r s  of f i ts  a n d  es t rogen,  p roges t e rone  p l a s m a  va lues  d u r i n g  t he  m e n s t r u a l  
cycle of w o m e n  w i t h  epilepsy.  All six cycles in  w o m e n  w i t h  o v u l a t i o n  h a d  a s ign i f ican t  pos i t ive  cor re la t ion  be twee n  
e s t rogen /p roges t e rone  ra t io  a n d  scores of fits. Three  per iods  w i t h o u t  ovu l a t i on  all showed  a s ign i f ican t  cor re la t ion  to  
es t rogen  va r i a t ions .  

I t  has  long been  k n o w n  t h a t  in  ce r t a in  w o m e n  suffer ing 
f rom epilepsy,  t h e  s eve r i t y  of f i ts  var ies  w i t h  t h e  men-  
s t r u a l  cycle2, a. Therefore ,  a possible  r e l a t ionsh ip  to  
h o r m o n e  levels ha s  been  suspected.  I n  o rder  to  t e s t  t h i s  
poss ib i l i ty  we h a v e  m e a s u r e d  oes t rogen  a n d  p roges te rone  
on  a l t e r n a t e  days,  in  7 w o m e n  over  9 m e n s t r u a l  cycles, 
us ing  a r a d i o i m m u n o a s s a y  analysis .  Of these  women,  3 
h a d  cycles t h a t  were a n o v u l a t o r y  a n d  w i t h o u t  a proges-  
t e rone  peak.  The  o v u l a t o r y  cycles all  showed  a c lear ly  
s ign i f ican t  co r re l a t ion  b e t w e e n  oes t rogen /p roges te rone  

ra t io  a n d  t he  scores of fi ts based  on  t he  n u m b e r  of fi ts a n d  
t h e  s eve r i t y  of fits, i.e. more  severe  fi ts were scored h ighe r  
t h a n  less severe fi ts (r ~ 0.52, p < 0.025; r = 0.64, 

1 Acknowledgments. This work was supported by Gunvor oeh 
Josef An6rs stifteIse, Med. fac. University of UmeS, The Swedish 
Medical Research Council (Proj. No. 2148) and Karl Oskar 
Hansson's fund. 
W. R. GOWERS, Epilepsy and Other Chronic Convulsive Diseases 
(William Wood and Co., New York 1885). 

s j .  LAIDLAW, Lancet 2, 1235 (1956). 



15.2. 1976 Specialia 249 

Comparison of 10 days of high E/P ratio to 10 days with low E/P 
ratio 

Patient Severity of fits Number of days free 
from more severe fits 

Follicular Luteal FollicuIar Luteai 
phase phase phase phase 

GA 99 46 
EL 125 14 
IWI  58 39 
IW II 56 16 
]3A 34.5 1.5 
RO 7O 24 
Mean i SE 73.8 =k 13.4 23.4 ~ 6.8 
Student's paired t-test p < 0.01 

1 2 
6 9 
3 7 
5 10 
8 10 
5 10 
4.7 j_ 1.3 8.0 • 1.0 

p < 0.0O5 
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p < 0.005; r = 0.48, p < 0.05; r = 0.69, p < 0.005; 
r = 0.76, p < 0.005). There  was a co r respond ing  cor- 
r e l a t ion  to oes t rogen  levels r = 0.53, p < 0.025; r =- 
0.67, p < 0.001 ; r = 0.86, p < 0.0005) in  t he  a n o v u l a t o r y  
cases. A compar i son  be tween  10 days  w i t h  h i g h  oes t rogen/  
p roges te rone  (E/P)  ra t ios  d u r i n g  t he  fol l icular  phase,  a n d  
low oes t rogen /p roges te rone  ra t ios  d u r i n g  t he  lu tea l  phase  
showed  t h a t  t h e  s eve r i t y  of f i ts  was  s ign i f i can t ly  h ighe r  
d u r i n g  t he  foll icular  phase  t h a n  d u r i n g  t he  lu tea l  p h a s e  
(see Table)  (p < 0.01). Correspondingly ,  a c lear ly  signif- 
i c a n t  lower  f r equency  of days  free f rom more  severe  f i ts  
( secondary  genera l ized convuls ions  in EL,  IW,  B A  a n d  
RO. GA loses her  m u s c u l a r  t ens ion  a n d  falls down) was 
obse rved  du r ing  t h e  fol l icular  phase  (p < 0.005) (see 
Table) .  This  is in  a g r e e m e n t  w i t h  LAIDLOW'S a d e m o n s t r a -  
t ion  t h a t  fi ts are mi ldes t  d u r i n g  t h e  lu tea l  phase ,  a n d  t he  
oes t rogen  effect  of a lowered e lec t roshock  t h r e s h o l d  in 
r a t s  4 a n d  t he  i n d u c t i o n  of G r a n d  Mal  b y  t r e a t m e n t  of 
epi lept ic  p a t i e n t s  w i t h  oes t rogen  5. 

Juveni le  H o r m o n e  Ti ters  in Penul t imate  and Last  Instar Larvae of Pieris brassicae and Barathra 
brassicae, in Relat ion to the Effect of Juveno id  Appl icat ion 

L. VARJAS I, P. IDAGUIA 2 and J. Dig WILDIg 3 

Research Institute ~or Plant Protection, P]. 102, H-7525 Budapest (Hungary); International Rice Research Institute, 
Los Bagnos (Philippines), and Department o[ Entomology, Agricultural University, Binnenhaven 7, Wageningen (The 
Netherlands), 27 August 7975. 

Summary. J H  t i t e r  was  d e t e r m i n e d  in t h e  h a e m o l y m p h  of p e n u l t i m a t e  a n d  las t  i n s t a r  l a rvae  of Pieris brassicae L. and  
Barathra brassicae L. T he  differences we obse rved  were c o n s i s t e n t  w i t h  physio logica l  d i f ferences  b e t w e e n  t h e  two 
species. 

D i f fe ren t i a t ion  processes  resu l t ing  in t he  m e t a m o r p h o s i s  
of insec ts  are  c o m m o n l y  cons idered  as d i rec t  consequences  
of a lowered juven i le  h o r m o n e  (JH) t i te r .  D a t a  on  J H  
t i t e r s  are  su rpr iz ing ly  scarce, desp i te  t h e i r  i m p o r t a n c e  for  
t h e  u n d e r s t a n d i n g  of phys io logica l  processes  ~,5. U n t i l  
recent ly ,  a p p r o p r i a t e  chemica l  miero~analy t ica l  m e t h o d s  
were n o t  ava i l ab le  a n d  J H  t i t e r s  were  d e t e r m i n e d  b y  
means  of b ioas say  a n d  expressed  in t e r m s  of J H  a c t i v i t y  
per  u n i t  vo lume.  E v e n  a t  p r e s e n t  whorl ga s ch r oma to -  
g raphy ,  h i g h  pressure  l iquid  c h r o m a t o g r a p h y  and  radio-  
i m m u n o a s s a y  offer new a n d  more  select ive m e t h o d s  for 
t i t e r  de t e rmina t i ons ,  a r e l a t ive ly  s imple  e x t r a c t i o n  pro-  
cedure  coupled  w i t h  a h igh ly  sens i t ive  b ioas say  can-  
n o t  ye t  be cons idered  a n  obsole te  m e t hod .  W e  a d m i t  
t h a t  a J H  t i t e r  d e t e r m i n e d  in  samples  f rom t h e  t o t a l  
b lood  m a y  r e p r e s e n t  mere ly  a n  ave rage  va lue  a n d  t he  
effect ive t i t e r s  nea r  t h e  t a r g e t  t i ssues  p r o b a b l y  differ  
f rom i t  to  a c e r t a i n  ex ten t .  Never the less ,  t he  ac tua l  t i t e r  
changes  in t h e  course of insec t  d e v e l o p m e n t  are p resum-  
ab ly  of m u c h  g rea te r  e x t e n t  t h a n  such  t i t e r  v a r i a t i o n s  
w i t h i n  t he  insec t  body.  

I n  t h e  p r e sen t  i nves t iga t ions  we h a v e  d e t e r m i n e d  J H  
t i t e r s  in  p e n u l t i m a t e  a n d  l a s t  i n s t a r  l a rvae  of two  lepido- 
p te rous  species e x h i b i t i n g  d i f fe rent  sens i t iv i t ies  to  J H  
analogues .  

Material and methods. L a r v a e  of t h e  cabbage  wh i t e  
bu t t e r f ly ,  Pieris brassicae L. were fed on  cabbage  p lan t s ,  
t hose  of t he  cabbage  a r m y  worm,  Barathra brassicae L. 
(= Mamestra brassicae) on a n  ar t i f ic ia l  m e d i u m  or ig inal ly  
for Ostrinia rmbilalis ~. B o t h  species were rea red  a t  25 ~ 
u n d e r  long-day  cond i t ions  (18/6 h L/D). U n d e r  these  
c i rcmns tances ,  in Pieris t h e  l e n g t h  of t h e  4th  ins t a r  
(incl. ecdysis) a m o u n t e d  to  40-46 h, t h a t  of t h e  5 th  (last) 

i n s t a r  to  4.5-4.8 days.  I n  Barathra t h e  5 th  l a rva l  i n s t a r  
l a s ted  72-80 h (incl. eedysis),  t h e  6 th  (last) i n s t a r  8 .5-9 
days.  

t t a e m o l y m p h  samples  of 150Z450 /~1 vo lume  were  col- 
lec ted  f rom CO2-narcot ized l a rvae  of k n o w n  age b y  clip- 
p ing  off one of t h e  f i rs t  a b d o m i n a l  prolegs w i t h  fine 
scissors, Accord ing  to  t he  size of t h e  animals ,  each  sample  
was der ived  f rom di f fe rent  n u m b e r s  of ca te rp i l la rs  w h i c h  
were  s ampled  s imu l t aneous ly :  3-20 spec imens  in  Pieris, 
3-12 spec imens  in Barathra. I n  d i f fe ren t  age groups,  
2-10 para l le l  h a e m o l y m p h  samples  were  t aken .  T h e  ex- 
t r a c t i o n  procedure ,  as well  as t h e  app l i ca t i on  of t h e  
Galleria-assay in  e x a m i n i n g  t he  samples ,  was  descr ibed  
ear l ier  in de ta i l  7, s. Some  m i n o r  modi f ica t ions  in m e t h o d s  
were in t roduced .  

] H  t i t e r s  were expressed  in G U / m l  h a e m o l y m p h .  One 
Galleria U n i t  (GU) ind ica tes  t h e  a m o u n t  of juven i l e  
h o r m o n e  a c t i v i t y  (con ta ined  ill 1 m g  of t h e  olive oil-par- 
aff in  w a x  mix tu re )  appl ied  in each  t e s t  w h i c h  causes  
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