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alone.  The  p o t e n t i a t e d  a n o m a l y  ra tes  m a y  poss ib ly  be  
exp la ined  b y  i n h i b i t e d  c a t e c h o l a m i n e  u p t a k e  w i t h  t he  
use of cocaine.  These  resu l t s  agree  w i t h  a s t u d y  of ca- 
t e c h o l a m i n e  u p t a k e  in e m b r y o n i c  chicks us ing  t r i t i a t e d  
n o r e p i n e p h r i n e  and  ep inephr ine  4. Two enzymes  which  
me tabo l i ze  ca t echo lamines  (ca techo l -O-methy l  t r ans -  
ferase -- COMT and  m o n o a m i n e  oxidase  -- MAO) are 
p r e sen t  in  t he  ch ick  e m b r y o  on t he  4 t h  d a y  of incuba-  
t ion  12. However ,  MAO is i n t r ace l lu l a r  and  p r o b a b l y  does 
n o t  me tabo l i ze  t he  exogenous  n o r e p i n e p h r i n e  and  epine-  
phr ine .  The  e x t e n t  to  wh ich  COMT metabo l i zes  ca techol-  
amines  is mos t  l ikely insignificar_t in  t he  t e r m i n a t i o n  of 
overaI1 ca t echo l amine  a c t i v i t y  4. 

Cocaine does n o t  increase  t h e  a n o m a l y  ra t e  a m o n g  
i sopro te reno l  t r e a t e d  embryos .  Th i s  resu l t  m a y  poss ib ly  
be exp la ined  b y  the  fac t  t h a t  i sopro te reno l  is a p p a r e n t l y  
n o t  t a k e n  up  b y  pos t -gangl ion ic  s y m p a t h e t i c  neu rons  la. 
However ,  cocaine  in c o m b i n a t i o n  w i t h  i sopro te reno l  in- 
duces  d i f f e ren t  t y p e s  of anomal i e s  f rom those  f r equen t ly  
i nduced  b y  i sopro te renol  alone,  t h a t  is, less cases of aor t ic  
h y p o p l a s i a  a n d  i n t e r r u p t e d  aor t i c  a rch  complexes  were 
observed .  

F u r t h e r m o r e ,  cocaine does no t  increase  t he  a n o m a l y  
ra t e  a m o n g  those  e m b r y o s  t r e a t e d  w i t h  pheny lephr ine .  
A s s u m i n g  t h a t  ca rd iovascu la r  anomal ie s  can  be induced  
in e m b r y o n i c  chicks b y  ]3-adrenoreceptor  s t imula t ion ,  
th i s  resu l t  is expected .  P h e n y l e p h r i n e  ac ts  p r i m a r i l y  on 
e -adrenerg ic  receptors .  

Th i s  s t u d y  ha s  also shown  t h a t ,  us ing  as a c r i te r ion  for 
p o t e n c y  t he  f r equency  of aor t i c  a rch  a n o m a l y  t y p e  IA-1 
( formerly  descr ibed as absence  of t he  3rd r i g h t  aor t ic  a rch  
w i th  an  a n o m a l o u s  origin of t he  r i gh t  c o m m o n  caro t id  
a r t e r y  f rom the  r i gh t  duc tus  carot icus)  ~, I is more  p o t e n t  
t h a n  E wh ich  in t u r n  is more  p o t e n t  t h a n  N or P a t  
4 • 10 -9 M / e m b r y o .  This  r e l a t ion  of I >>E > N  or P cor- 
re la tes  w i t h  a f i -adrenoreceptor  response  to  t he  drugs  and  
conf i rms  prev ious  f indings  t h a t  a f l-receptor m e c h a n i s m  
m i g h t  poss ib ly  be invo lved  in t he  i n d u c t i o n  of cardio-  
va scu l a r  anomal ie s  ~. 

F u r t h e r m o r e ,  cocaine specif ical ly p o t e n t i a t e s  t h e  ef- 
fects  of ep inephr ine  a n d  no rep ineph r ine  in t he  f o r m a t i o n  
of aor t ic  a rch  a n o m a l y  t y p e  IA-1 ;  f rom 0 to  14% in the  
case of ep inephr ine  (considering IA-1 anomal ie s  i nduced  
s p o n t a n e o u s l y  a n d  w i t h  cocaine) a n d  f rom i to  10% in  t h e  
case of no rep ineph r ine  ( computed  f rom Table) .  Cocaine 
does no t  p o t e n t i a t e  t he  IA-1 a n o m a l y  ra t e  w h e n  admin i s -  
t e red  w i t h  i sopro te renol  or pheny lephr ine .  Cocaine in all 
cases d id  no t  p o t e n t i a t e  aor t ic  hypop la s i a  or i n t e r r u p t e d  
aor t ic  a rch  complexes .  

Cocaine in smal l  doses (5 • 10 -9 to  1 • 10 -~ M) does no t  
induce  aor t i c  a r ch  or card iac  anomal ie s  in  e m b r y o n i c  
chicks.  However ,  t y p e  IA-1 is occas ional ly  i nduced  w h e n  
5 • 10 -7 M is a d m i n i s t e r e d  (see Table) .  F u r t h e r m o r e ,  sev- 
eral  cases were obse rved  which  d e m o n s t r a t e d  p r e m a t u r e  
closure of the  r i g h t  d u c t u s  a r te r iosus  a n d  pers i s tence  of 
t he  lef t  d u c t u s  carot icus .  This  m a y  be  exp la ined  if cocaine 
also affects  t he  r e u p t a k e  of endogenous  ca t echo l amines  
in to  n e r v e  endings.  I n  effect  large a m o u n t s  of c i rcu la t ing  
endogenous  ca t echo l amines  m i g h t  poss ib ly  cause cardio-  
vascu la r  anomal ie s  in  th i s  sys tem.  Since i t  has  been  dem-  
o n s t r a t e d  t h a t  cocaine  in a dose 1/7 to  */a t h a t  used in 
th i s  s t u d y  inh ib i t s  more  t h a n  80% of no rep ineph r ine  up-  
t ake  b y  t he  whole  ch ick  e m b r y o  and  more  t h a n  50% b y  
t he  e m b r y o n i c  h e a r t  on  t h e  5 th  day  of d e v e l o p m e n t  4, th i s  
h y p o t h e s i s  seems possible.  

I n  conclusion,  whereas  cocaine was a d m i n i s t e r e d  to 
e m b r y o s  3 h pr ior  to  ca t echo l amine  in jec t ion  in a p rev ious  
s tudy% th i s  s t u d y  d e m o n s t r a t e d  p o t e n t i a t i o n  w i t h  a 5 
m in  p r e t r e a t m e n t  period.  This  f ind ing  suggests  t h a t  
cocaine r ap id ly  affects  t he  u p t a k e  m e c h a n i s m  of ne rve  
end ings  in e m b r y o n i c  chicks.  

12 L. J. IGNARRO and F. E. SltIDEMAN, J. Pharmac. exp. Ther. 159, 
29 (1968). 

13 G. HERTTING, Biochem. Pharmac. 13, 1119 (1964). 
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Summary. W e  found  t h a t  i t  was  nea r ly  imposs ib le  to  a p p l y  t he  q u i n o l i n e - c a r b a m a t e  aphic ide  per  os b y  m e a n s  of 
s y n t h e t i c  diets,  owing to i ts  h i g h  feeding-de ter ren t -e f fec t .  Af te r  app l i ca t ion  v ia  t he  roots  of the  hos t  p l an t ,  t h i s  sys temic  
c o m p o u n d  is depos i ted  on  the  leaf  surface.  The  resu l t s  sugges t  t h a t  t h e  tox ic  effect  is n o t  t he  resu l t  of tt~e oral  u p t a k e  
of p h l o e m  sap, b u t  of the  t a r s a l  c o n t a c t  w i t h  the  tox ican t .  Sens i t i v i t y  of aph ids  to  th i s  c o m p o u n d  a n d  LD ~0-values 
were d e t e r m i n e d  a f te r  top ica l  appl ica t ions .  

The  aph ic ida l  effect  and  t h e ~ s y m p t o m s  a n d  phases  of 
t h e  i n t o x i c a t i o n  of a new aphic ide  were inves t iga ted .  
Ea r l i e r  e x p e r i m e n t s  f rom t he  p roduce r  h a d  shown  t h a t  
t he  c o m p o u n d  was  m u c h  more  ef fec t ive  aga ins t  a p h i d s  
t h a n  aga ins t  o the r  insects.  T he  fol lowing aph id  species 
were used:  Aulacorthum circumflexum (Buckton) ,  Aphis 
craccivora Koch  and  two s t r a in s  of Myzus persicae 
(Sulzer), one suscept ib le  to  insect ic ides  a n d  t he  second 
r e s i s t a n t  to  o r g a n o p h o s p h o r u s  compounds .  All aph ids  
were rea red  p a r t h e n o g e n e t i c a l l y  on  su i tab le  hos t  p l a n t s  
in  t h e  l abo ra to ry .  The  e x p e r i m e n t s  w i t h  oral  appl ica-  
t ion  were car r ied  ou t  on ly  w i t h  A. circum/lexum since i t  
h a s  a s p o n t a n e o u s  and  even  n u t r i e n t  u p t a k e  f rom ar t i -  
ficial med ia  4, 5. 

The  aphicide ,  ( concen t r a t i on  99.9%) a quinol ine-  
c a r b a m a t e  ~, 4 ( N . N - d i m e t h y l - c a r b a m o y l o x y - ) - 2 - m e t h y l -  
5 .6 .7 .8 - te t rahydro-qu ino l ine ,  also k n o w n  as Hoe 25 682, 

1 We are grateful to the Deutsche Forschungsgemeinschaft for 
offering a grant. 

2 Inst i tut  ffir Angewandte Zoologic der Universit~it Bonn (BRD). 
3 Israel Inst i tute  for Biological Research, Ness-Ziona, visiting pro- 

fessor (Oct. 1974-Sep. 1975), Inst i tut  fiir Allgewandte Zoologic 
der Universit~it Bonn (BRD). 

4 p. EHRHARDT, Habilitationsschrift, Universitfit Bonn (1968). 
s D. HOLTGRXWE and W. KLOST, Oeeologia 74, 229 (1974). 
6 W. KNAUF, G. SALBECK and F. SCHWERDTLE, Meded. Land- 

bhoogeseh. Opzoek Stns Gent 27, 427 (1975). 



1028 Specialia EXPERIENTIA 32/8 

w a s  k i n d l y  supp l i ed  b y  H o e c h s t  AG, F r a n k f u r t / M a i n ,  
G e r m a n y .  I t  is so luble  in o rgan ic  so l ven t s  a n d  a t  6 .5% 
c o n c e n t r a t i o n  in w a t e r .  

T h e  ora l  a p p l i c a t i o n  m e t h o d  to  t e s t  t h e  s y s t e m i c  
effect  of an  insec t ic ide  h a s  b e e n  s u g g e s t e d  b y  KLOFT a n d  
KUI~K~L v. Th i s  t e s t  w a s  ca r r i ed  o u t  w i t h  t h e  he lp  of a 
p a r a f i l m - m e m b r a n e  | he ld  b e t w e e n  t h e  a p h i d s  a n d  an  
a q u e o u s  so lu t i on  of insect ic ide .  T h e  so lu t ion ,  c o n t a i n i n g  
18~o suc rose  9, w a s  m a d e  r a d i o a c t i v e  b y  a d d i n g  ~2p 
o r t h o p h o s p h a t e  a t  a specific a c t i v i t y  of o.1 mCi /ml .  T h e  
u p t a k e  w a s  m e a s u r e d  w i t h  a Ph i l i p s  coun t e r ,  c o m b i n e d  
w i t h  a n  a u t o m a t i c  s a m p l e  c h a n g e r ,  (vol tage  of t h e  GM 
t u b e  : 600). 

Top ica l  a p p l i c a t i o n  w a s  ca r r i ed  o u t  b y  m e a n s  of a 
m ic ro sy r inge .  A n  a m o u n t  of 0.2 ~zl of t h e  aph ic ide  in 
b u t a n o n e  so lu t ion  w a s  app l i ed  do r sa l l y  to  a d u l t  a p t e r o u s  
v i rg ines ,  ear l ier  a n a e s t h e t i z e d  w i t h  20 see dosage  of CO ~. 

T h e  a p h i d s  were  k e p t  on  h o s t  p l a n t s  d u r i n g  app l i ca t ion ,  
a n d  t h e n  in sma l l  a p h i d  cages,  he ld  on  t h e  p l an t s .  Mor ta l i -  
t y  w a s  checked  a f t e r  20 h. A p p a r e n t l y  m o r i b u n d  aph id s ,  
u n a b l e  t o  recover ,  we re  cons ide red  dead.  

I n  t h e  case w h e r e  18% suc rose  so lu t i on  c o n t a i n e d  H o e  
25 682, t h e  u p t a k e  w a s  s t r o n g l y  r e d u c e d  (Table  I) ,  a n d  
no  p e r o r a l  t o x i c i t y  cou ld  be  o b t a i n e d .  H o w e v e r ,  H o e  
25 682 did p e n e t r a t e  t he  p a r a f i l m - m e m b r a n e ,  k i l l ing  
a p h i d s  s i t t i ng  on  it  (Table  I I ) .  T h e  p r e se nc e  of p e n e t r a t e d  
H o e  25 682 on  t h e  o t h e r  s ide of t h e  m e m b r a n e  w a s  p r o v e n ,  
u s i n g  t h e  t e c h n i q u e  desc r ibed  b y  ELLMAI; et  al. ~~ a n d  
t h e  v a l u e s  o b t a i n e d  were  c o n s i d e r a b l y  a b o v e  t h r e s h o l d .  
I n  t h e  p r e l i m i n a r y  e x p e r i m e n t s ,  s u c h  f e e d i n g - d e t e r r e n t -  
effects  we re  also o b s e r v e d  in t h e  a n t  Lasius ~iger L. a n d  
t h e  la rge  m i l k w e e d  b u g  Oncopeltus/ascialus (Dallas) .  

H o e  25 682 s h o w e d  s y s t e m i c  effects  on  b e a n  p l a n t s  
ra i sed  on  K n o p ' s  n u t r i e n t  so lu t i on  i t .  W i t h i n  2 days ,  t h e  

Table I. Oral uptake of Hoe 25682 by 4th stage larvae of A. circum/lexum from an 18% sucrose solution containing a2p orthophosphate at 
a specific activity of 0.1 rnCi/ml 

Concentration Time of exposure Total number No. of radioactive Average counts per Weighted 
of Hoe 25682 (h) of aphids aphids at the end 1 radioactive aphid/h average 
(%) of the experiment of exposure 

(counts/100 sec) 

0 3.5 8 1 10.14 ] 

1 
0 24.5 16 14 1.64 
0 53 8 8 7.03 6 
0 67 3 3 15.26 

0.01 8 47 2 0 
0.001 52.5 26 4 0.09 
0.0007 29.5 15 2 0.15 / 

0.083 0.0007 51 31 8 0.05 S 

0.0001 28 8 8 1.48 ] 
0.0001 77.5 15 15 0.63 / 0.61 
0.0001 98.5 24 24 0.35 

Table II. Contact toxicity of Hoe 25682 to 4th stage larvae of A. circum/lexum. Aphids kept on parafihn-membraue-sachets with 18~o sucrose 
solution containing the aphicide and 3ep orthophosphate 

No. of Concentration Time of exposure (h) 
aphids of Hoe 25682 

(%) 1 2 3 4 5 6 7 8 10 15 20 25 30 40 50 
Mortality (%) 

46 0.1 12.7 80.5 96 100 
47 0.01 4.2 14.5 42 69 85 93 100 
26 0.001 2.3 2.3 13 23 41 59 64 84 92 
46 0.0007 4 5 6 8 9 11 19 35 

Only 6 out of 133 of the dead aphids showed a radioactive count. 

Table III .  Systemic effect of Hoe 25682 in Vicia ]aba 

Height of plant (cm) Tested leaf square (cm ~) Amount of Hoe 25682 per cm 2 leaf square (~g �9 10 -3) 

11 9 0.33 
13 32 0.43 
16 20 0.50 

11 Aphicide applied at a concentration of 0.5 mg in 50 ml of Knop's nutrient solution per plant. The presence of the aphieide on leaf surface 
was verified by the method of ELLMAN et al. 1~ 
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Table IV. Aphicidal effect of Hoe 25682 by topical application to 
adult apterous virgines 

Aphid strain Amount  of No. of ](ill Weighted 
Hoe 25682 aphids corrected average 
per aphid after Abbott  of % kill 
([xg. 10 3) (%) 

Aphis 0.01 97 24.74 
craccivora 0.015 124 57.25 

0.02 103 48.22 
0.025 84 78 
0.04 71 92.95 

A ulacorthum 0.025 84 43.9 
circum]Iexum 0.025 88 40.7 

0.033 40 57.76 
0.04 74 33.89 
0.04 110 77.99 
0.05 84 79.35 

Myzus persicae 0.02 81 8.64 
(susceptible) 0.05 87 45.08 

0.05 99 22.87 
0.05 47 39.53 
0.1 105 62.67 
0.i 63 78.89 

Myzus persicae 0.05 86 31.89 
(OP-resistant) 0.07 86 56.1 

0.1 102 73.6 

42.26 

60.2 / 

34.52 

j 68.75 

0.2 ~I of butanone solution applied with a microsyringe. Mortality 
was checked after 20 h. 
Mortality in the control never exceeded 14%, otherwise experiments 
were discarded. 

Table V. The toxicity of Hoe 25682 to adult apterous aphids 

Species LDs0 Slope of the 
(10 -a ~xg/mg regression line 
weight) 

A. craccivom 0.02 2.05 
A. circumflexum 0.04 1.86 
M. persicae (susceptible) 0.20 1.76 
M. persicae (OP-resistant) 0.21 1.98 

i n s e c t i c i d e  a p p e a r e d  o n  t h e  l ea f  s u r f a c e  ( T a b l e  I I t ) .  M o s t  
of  t h e  a p h i d s  we re  k i l l ed  o r  we re  a f f e c t e d  a n d  d r o p p e d  
o n  t h e  g r o u n d .  R e s u l t s  of  t h e  t o p i c a l  a p p l i c a t i o n  ex -  
p e r i m e n t  a r e  s h o w n  in  T a b l e s  I V  a n d  V in  t e r m s  of  L D  50. 

T h e  s y m p t o m s  of  i n t o x i c a t i o n  b y  H o e  25 682 in  a p h i d s  
w e r e  m u l t i f o l d  : 1. k n o c k d o w n  w a s  f o l l o w e d  b y  e x c i t a t i o n  
a n d  m o t o r  h y p e r a c t i v i t y .  2. T h e  a p h i d s  s h o w e d  s t u m b l i n g  
m o v e m e n t s .  3. A p h i d s  r e s p o n d e d  o n l y  f e e b l y  to  s t i m u l i  
( a d y n a m i c  p h a s e  12). 4. T h e y  c u l m i n a t e d  i n  d e a t h .  

T h e s e  r e s u l t s  w e r e  s i m i l a r  t o  t h o s e  o b s e r v e d  b y  
HOLTGRAWE la fo r  t h e  o r g a n o p h o s p h o r u s  c o m p o u n d  t r i a -  
z o p h o s ,  1 - p h e n y l - l . 2 . 4 - t r i a z o l y l - 3 - ( 0 . 0  d i e t h y l t h i o n o -  
p h o s p h a t e ) .  T h e  o n l y  e x c e p t i o n  w a s  t h e  o b s e r v a t i o n  of  
r e p e a t e d  s h o r t - t e r m  r e c o v e r y  in  a p h i d s ,  e s p e c i a l l y  in  
A.  craccivora, w h i c h  w e r e  e x p o s e d  t o  H o e  25 682. T h i s  
c a n  be  e x p l a i n e d  b y  t h e  r a p i d  m e t a b o l i c  d e s t r u c t i o n  of  
c a r b a m a t e s  ~4; h o w e v e r ,  r e c u r r i n g  p e n e t r a t i o n  of  t o x i c a n t  
wil l  f i n a l l y  ki l l  t h e  i n s e c t s .  

7 W. ](LOFT and H. KUNKEL, Z. Pflkrankh. PflPath. PflSchutz 76, 
1 (1969). 

s T. E. MITTLER and R. H. DADD, Ann. ent. Soe. Am. 57, 139 (1964). 
9 I. DANNEEL, Z. angew. Zool. 56, 229 (1969). 

10 G. L. ELLMAN, K. D. COURTNEY, V. ANDRES and R. M. FEATHER- 
STONE, Biochem. Pharmac. 7, 88 (1961). 

1I W. SCHROPP, Der Vegetationsversuch (Neumann Verlag, Radebeul 
und Berlin 1951). 

is E.-F. SCHULZE, Dissertation, Universitgt Wiirzburg (1965). 
18 D. HOLTGRs Dissertation, Universitttt Bonn (1974). 
1~ R. D. O'BRIEN, Insecticides, Action and Metabolisms (Academic 
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Summary .  S p i r o s t o m u m  w a s  t r e a t e d  e x t r a c e l l u l a r l y  a n d  i n t r a c e l l u l a r l y  w i t h  a r a n g e  of  m e t a b o l i t e s  to  i n v e s t i g a t e  
t h e  i n t r a c e l l u l a r  r e g u l a t i o n  o f  cyc l i c  c a l c i u m  m o v e m e n t s .  T h e  r e s u l t s  i n d i c a t e  c lose  l i n k s  b e t w e e n  c a l c i u m  m o v e m e n t s  
a n d  m i t o c h o n d r i a l  m e t a b o l i s m .  

E x t e r n a l l y  a p p l i e d  p h a r m a c o d y n a m i c  s t i m u l i  m a y  
t r i g g e r  cyc l i c  m y o n e m a l  c o n t r a c t u r e s  in t h e  h e t e r o t r i c h  
c i l i a t e  Sp i ros tomum 2. S t u d i e s  w i t h  d e t e r g e n t - e x t r a c t e d  
cel l  m o d e l s  3, i n t r a c e l l u l a r  a e q u o r i n  l u m i n e s c e n c e  4 a n d  
C a E G T A / E G T A  b u f f e r  m i c r o i n j e c t i o n  5 c o n c u r  t h a t  
s t i m u l u s - c o n t r a c t u r e  c o u p l i n g  is t h r o u g h  a n  i n c r e a s e  in  
the c y t o p l a s m i c  f ree  C a  2+ c o n c e n t r a t i o n .  Although c o n -  
t r a c t i o n  a n d  r e - e x t e n s i o n  of  e x t r a c t e d  cel ls  d o e s  n o t  re-  
q u i r e  e x o g e n o u s  m e t a b o l i t e s  a, a n d  so  r e s e m b l e s  o t h e r  
m y o n e m a l  c o n t r a c t i l e  m e c h a n i s m s  6, t h e  role  of  n u c l e o t i d e  
p h o s p h a t e  in  v i v o  r e m a i n s  u n c l e a r L  B e c a u s e  Ca  2+ to  
t r i g g e r  c o n t r a c t u r e  is r e l e a s e d  f r o m  i n t r a c e l l u l a r  s t o r e s ,  
n o t  d e r i v e d  e x t r a c e l l u l a r l y  ~, a n d  b e c a u s e  t h e  r e l ea se  is 
n o t  m e d i a t e d  b y  cell  s u r f a c e  m e m b r a n e  d e p o l a r i z a t i o n  5, s, 
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