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h a t t e  LEYDIG (zit. bei WIGGLESWORTH 6) schon im vori-  
gen J a h r h u n d e r t  fiir K/ifer ve rmute t .  Die Markierung yon  
Sekre t ionen h y p o d e r m a l e r  oder  sonst iger  Drfisen wfirde 
sehr  viel m e h r  Zeit  (mehrere S tunden  bis zu e inem 

Tag) 7-1o in A n s p ru ch  nehmen,  da der  <~Tracer~ zun/~chst 
yon  den  Driisenzellen absorbierL innerha lb  derse lben in 
die Sekrete  e ingebaut  und mi t  diesen ausgeschieden wer- 
den miisste.  
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Untersuchungen wurden 1972 w~hrend eines Aufenthaltes von 
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Summary. The very  shor t  t ime  (5-9 min) be tween  
in ject ion of r ad iophosphorous  into the  h e m o l y m p h  of 
adul t  fireflies (Lampyridae)  and outf low of radioact ive  
drople ts  af ter  i r r i ta t ion  d e m o n s t r a t e s  wi th  ce r t a in ty  t h a t  
ref lex-bleeding is involved.  Label l ing the  secret ions of 
dermal  glands would require  m u c h  more  t ime  (several h 
or even 1 day.  
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O n  t h e  A c e t y l c h o l i n e  C o n t e n t  in  the  S c o r p i o n ,  Heterometrusjulvipes C. K o c h  

Quant i t a t ive  es t imat ions  of acetylchol ine  (ACh) con ten t  
in the  nervous  and  non-nervous  t issues are carried out  in 
several  ar thropods~-5,  and there  is suff icient  evidence to  
suggest  its neurohumora l  func t ion  5. Amongs t  the  arach-  
nids, ACh is de tec ted  in the  nervous  sys t em of Limulus 
polyphemus 2-2 and  the  ganglia of the  spider,  Heteropoda 
regia and  2 species of scorpions,  Buthus europaeus and 
Heterometrus maurus 9. 

The cent ra l  nervous  sys t em of t he  scorpions is shown 
to  produce  2 d i f fe rent  neurohormones  out  of phase  wi th  
each other,  and  t h e y  seem to contro l  t he  d iurnal  r h y t h m -  
ic i ty  of the  a n i m a l l ~  I t  was also suggested earlier t h a t  
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Acetylcholine content in the CTNM, VNC and blood of the scorpion 
estimated at various times of the day. The values are the averages of 
6 observations _L S.D. and are expressed as ILL ACh/g wet weight for 
CTN1V[ and VNC and as ~xg/nll in the case of blood. ~ - ~ ,  blood; 
O-O, CTN]K; (3-0, VNC. 

ACh migh t  ac t  as a neu rohumor  in the  scorpion 12. I f  ACh 
is the  neu rohumora l  subs tance  involved in t he  diurnal  
rhy thmic i ty ,  it  would be na tu ra l  to  expec t  d iurnal  var ia-  
t ions  in i ts  con ten t  also. The presen t  inves t iga t ion  was 
carr ied out  to tes t  th is  hypothes i s .  

Material and methods. The South  Ind ian  scorpion, 
Heterometrus fulvipes C. Koch  was used. CephMothoracic  
nerve  mass  (CTNM), ven t ra l  nerve  cord (VNC) and  blood 
were isolated at  var ious t imes  of the  day  in cold condit ions.  
The mater ia l  f rom 6 animals  was pooled to  form 1 sample  
to ob ta in  enough mater ia l  for the  assay. The mater ia l  was 
kep t  in boil ing wa te r  b a t h  for 5 min  to  inac t iva te  the  
enzyme AChE and to  release bound  ACh. The t issues 
were cooled and  ACh was e s t ima ted  by  the  m e t h o d  of 
t t e s t r i n  as given by  AUGUSTINSSOX 14. The a m o u n t  of 
ACh presen t  in t he  sample  was de t e rmined  f rom the  
s t an d a rd  g raph  p repared  using known a m o u n t s  of ACh. 
6 samples  were analyzed at  each t ime to get  concordan t  
values. 
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Results and discussion, The ACh con ten t  of CTNM, 
VNC and blood and its d iurnal  var ia t ions  in t he  3 t issues 
are shown in the  Figure.  I t  is ev iden t  t h a t  ACh con ten t  is 
less in the  blood while it  is more  in the  cent ra l  nervous  
t issues;  there  even the  CTNM had  a higher  con ten t  t h a n  
the  VNC. ACh con ten t  of the  blood was less in t he  early 
morn ing  hours  and  gradual ly  rose dur ing d a y t i m e  and  
reached  a m a x i m u m  at  16.00 h. Thereaf te r  the  con ten t  
decreased again and came to m i n i m u m  at  08.00 h the  n e x t  
day. A similar  increase in ACh con t en t  was also shown by  
CTNM bu t  the  m a x i m u m  was found at  an earlier t ime  
i.e. a t  12.00 h. The con ten t  decreased a t  16.00 and 20.00 h 
and  reached  a m i n i m u m  by  midnigh t .  The ACh con ten t  
of t he  VNC, however ,  showed no such diurnal  var ia t ions ,  
t hough  i t  was seen to  f luc tua te  a t  var ious  t imes  of tile day.  

The ACh con ten t  of a r t h ropod  nervous  t issues is 
general ly high and the  ACh con t en t  of the  nervous  t issue 
of the  insects  is 5-50 t imes  more  t h a n  t h a t  in t he  ver te-  
b ra te  nervous  t issue a. The ACh con ten t  in the  scorpion 
nervous  sys t em is also high. Bu t  compared  to  the  ACh con- 
t en t  in the  nervous  t issues of c rus taceans  1 and  insects  ~ it is 
ev iden t  t h a t  ACh con ten t  in scorpion is less t h a n  t h a t  in 
insects  and more  t h a n  t h a t  in crustaceans.  The con ten t  in 
scorpion is h igher  t han  t h a t  in Limulus where  only 15.2 
fxg/g wet  weight  are repor ted  in the  ven t ra l  nerve  cord e. 
I t  is oi  in te res t  to note  t h a t  blood ma in ta ins  a lower level 
of ACh t h a n  the  nervous  tissue, and such a s i tua t ion  was 
repor ted  in c rus taceans  earlier 1. 

Var ia t ions  in ACh con t en t  of the  nervous  t issues of 
a r th ropods  are shown earlier in re la t ion to  develop- 
m e n t t ,  ~5, t e m p e r a t u r e  accl imat ion ~6 CO 2 and  DDT 
treatment16,17 and  seasons ~s. The p resen t  s t u d y  shows 
t h a t  it  undergoes  d iurnal  var ia t ions  also. I t  is of in teres t  
to  note  tha t ,  while such var ia t ions  are shown in CTNM 
and blood, no such changes  are seen in VNC and  there  is a 
t ime lag of 4 h ill the  occurrence of max ima l  quant i t i es  
be tween  CTMN and blood. Pe rhaps  ACh is syn thes ized  in 
CTNM and  released into the  blood at  a la ter  t ime,  and  the  
ACh syn the t i c  processes in VNC m a y  no t  va ry  diurnal ly.  

Diurnal  var ia t ions  in electrical ac t iv i ty  in the  cent ra l  
nervous  sys t em of scorpion are shown earlier~2, ~9, In te r -  
estingly,  the  per iod  of max ima l  electrical ac t iv i ty  in the  
cord is the  same as the  per iod of max ima l  ACh con ten t  
in the  blood. This suggests  the  possibi l i ty  t h a t  h igher  

amoun t s  of ACh in the  blood migh t  be responsible  for 
greater  electrical  ac t iv i ty  in the  VNC. Such a correla t ion 
be tween  the  a m o u n t  of ACh released and  the  level of ner -  
vous ac t iv i ty  was also shown earlier in the  cockroach 2~ 31. 

F r o m  the  p resen t  inves t iga t ions  i t  m a y  be suggested 
t h a t  t he  neu rohormone  p roduced  dur ing  dayt ime,  resul- 
t ing  in the  e n h a n c e m e n t  of electrical  ac t iv i ty ,  migh t  be 
ACh ~2. 

Zusammen/assung. Beim si idindischen Skorpion Hetero- 
metrus/ulvipes zeigt der  Gehal t  an Acety lchot in  folgende 
Ver te i lung : N e rv en k o mp l ex  des Cepha lo thorax  > ven t ra -  
ler Ne rvens t r ang  > Blu t ;  er unter l ieg t  tageszei t l ichen 
Schwankungen  im N e r v e n k o m p l e x  des Cepha lo thorax  
und  im Blur. Aus der zei t l ichen Versch iebung  der  Maxima  
wird abgelei tet ,  dass  der  N e rv en k o mp l ex  des Cephalo- 
t h o rax  Acety lchol in  p roduz ie r t  und  dieses an das Blur 
abgibt .  
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H y d r o l y s i s  o f  S e x  P h e r o m o n e  b y  t h e  A n t e n n a e  o f  

Degrada t ion  of bombykol ,  (E)-10, (Z)-12-hexadecadien- 
1-ol, ill and /or  on the  an t enna  of Bombyx mori (L.) has  
been  d e m o n s t r a t e d  ~-5. However ,  d ihyd robombyko l  and  
t e t r a h y d r o b o m b y k o l  were similarly degraded  by  Bombyx 
antennae ,  indicat ion of a relat ive lack of enzymat ic  
specificity.  A similar lack of specifici ty was indica ted  by  
the  enzymat i c  degrada t ion  of bo th  the  phe romone  of 
Porthetria dispar (L.) ~ (disparlure);  (Z)-7,8-epoxy-2- 
me thy loc tadecane) ,  and its precursor,  ((Z)-2-methyl-6- 
octadecene),  by  male  an tennae .  E n z y m a t i c  degrada t ion  
of the  phe romone  of the  cabbage looper (Trichoplusia ni 
Htibner) ,  (Z)-7-dodecen-l-ol  acetate)  by  isolated prote ins  
p re sumab ly  released f rom olfactory  sensilla has  also been  
demons t ra t ed% s, however ,  the  phe romone  seemed to be 
degraded  more  slowly t h a n  o ther  isomers and analogs of 
the  phe romone  9. In  th is  repor t ,  evidence is p resen ted  t h a t  
demons t r a t e s  in vivo a specif ici ty for phe romone  by  
degrada t ion  of enzymes  on the  an t enna  and legs of male  
T. Hi. 

T r i c h o p l u s i a  ni  1 

For  mos t  of these  tes ts  an t ennae  of live in tac t  m o t h s  
were briefly d ipped  in a 1 mg /ml  (4.42 • 10 -3 M) sonicated 
suspens ion  of p h e r o m o n e  in water .  No more  t h a n  10 insects  
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