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va lues  are observed ,  d) F r o m  the  17 th  to  the  25 th  day,  
a m a i n  p e a k  appea r s  w h i c h  c u l m i n a t e s  a t  1000-1500 
pmoles /g .  
The  d ispers ion  of va lues  be t w een  t he  16th  and  t h e  25 th  
d a y  of t he  i n t e r m o u l t i n g  per iod  is due  to the  i m p o r t a n t  
i n d i v i d u a l  v a r i a b i l i t y  in  d u r a t i o n  of t he  i n t e r m o u l t i n g  
cycle, w h i c h  p roduces  a sh i f t  of t he  m a i n  peak.  The  low 
va lues  recorded  a t  the  b e g i n n i n g  of t he  s tage show t h a t  
t h e  level  of ecdysone  d rops  before  ecdysis.  Our  ana lyses  
show t h a t  t he  ex is tence  of a p e a k  of m o d e r a t e d  in tens i ty ,  
occur r ing  before  the  m a i n  p e a k  f rom t he  12 th  to t he  14th  
d a y  of t he  i n t e r m o u l t i n g  per iod,  is n o t  to  be d is regarded.  
The  c o m b i n a t i o n  of TLC w i t h  R I A  for each  of the  frac- 
t i ons  s epa ra t ed  b y  c h r o m a t o g r a p h y  revea ls  t h a t  the  R I A  
ac t ive  m a t e r i a l  is exc lus ive ly  local ized in the  zone cor- 
r e s p o n d i n g  to fl-ecdysone. No e-ecdysone  can  be  de t ec t ed  
us ing  the  same di lu t ion.  
As far  as adu l t s  are concerned ,  t he  R I A  yields the  fol- 
lowing va lues :  a) A d u l t  males  (n = 6) ecdysone  level :  
m e a n  of 50 pmoles /g ;  b) a d u l t  female  (n = 2) ecdysone  
level :  500 pmoles/g .  
Discussion. R I A  of t o t a l  e x t r a c t s  of n y m p h s  of Pisaura 
mirabilis shows f luc tua t ions  in ecdysone  level  d u r i n g  the  
i n t e r m o u l t i n g  period.  E v i d e n t  s imi lar i t ies  become  ap-  
p a r e n t  when  our  resu l t s  are c o m p a r e d  w i t h  those  o b t a i n e d  
for  o t h e r  a r t h r o p o d s :  T he  h o r m o n e  level  is r e la t ive ly  low 
d u r i n g  e x u v i a t i o n  as well  as du r ing  res t ing  per iod  of the  
t e g u m e n t ,  as d e t e r m i n e d  b y  B r o w n i n g  TM (from t he  5th  to 
t h e  16 th  d a y  of the  i n t e r m o u I t i n g  cycle in th i s  case);  
t h i s  level  increases  s l igh t ly  d u r i n g  t he  p o s t m o u l t i n g  
per iod  and  s t rong ly  d u r i n g  the  p r e m o u l t i n g  per iod  before 
d r o p p i n g  d ras t i ca l ly  before ecdysis.  As is now  well  e s tab-  
l ished for insects,  t he  poss ible  ex is tence  of severa l  pre-  
ecdys ia l  peaks  is no t  to  be  d is regarded .  

The  ecdysone  peaks  d u r i n g  the  pre-  and  p o s t m o u l t i n g  
per iods  seem to be  re la ted  to pre-  and  pos t - exuv ia l  
cu t i cu la r  synthes is .  F r o m  a q u a n t i t a t i v e  p o i n t  of view, 
t h e  h o r m o n e  level  in  the  A r a c h n i d s  s tud ied  is a r o u n d  
100 pmoles /g  (i.e. a b o u t  50 ng/g) a t  t he  lowest  and  a r o u n d  
1000-1500 pmoles /g  (about  500-750 ng/g) in t he  m a i n  
peak.  The  h o r m o n a l  form, cha rac t e r i zed  b y  c o m b i n e d  
TLC and  RIA ,  is fl-ecdysone (ecdysterone) .  These  ecdy- 
sone levels are c o m p a r a b l e  to  those  o b t a i n e d  b y  iden t ica l  
or d i f fe ren t  t e chn iques  f rom t o t a l  e x t r a c t s  of in- 
sects  2, 3, 5, 7,19 or c rus taceas  10, 20 
I m p o r t a n t  q u a n t i t i e s  of ecdysones  are revea led  in adu l t  
females  spiders,  wh ich  para l le ls  o t h e r  pub l i shed  resul ts  of 
a d u l t  females  insects19,21 a n d  is p r o b a b l y  in r e l a t ion  to 
t he  m a t u r a t i o n  of ovocy tes  22. 
N y m p h a l  i n t e r m o u l t i n g  s tages  of Pisaura mirabilis are 
di f f icul t  to  d e t e r m i n e  precise ly  a t  h o m o g e n i z a t i o n  for no  
morpho log ica l  c r i t e r ia  c o m p a r a b l e  to  those  used for in- 
sects  and  c rus taceas  are avai lable .  His to logica l  s tudies  of 
t he  t e g u m e n t  d u r i n g  t he  i n t e r m o u l t i n g  cycle are pre-  
s en t ly  u n d e r  way  and  should  give some i n f o r m a t i o n  as to  
t he  loca l iza t ion  of apolysis  in pa r t i cu la r ,  wh ich  would 
g rea t ly  c o n t r i b u t e  to  the  i n t e r p r e t a t i o n  of our  results .  

18 H.C. Browning, Proc. R. Soc., Lond. 731, 65 (1942). 
19 C.H. Bordereau, M. Hirn, J. P. Delbecque and M. De Reggi, 

C. r. Acad. Sci. Paris 282, 285 (1976). 
20 A. Faux, D. H. S. Horn, E. J. Middleton, H. M. Fales and M. E. 

Lowe, Chem. Commun. 4, 175 (1969). 
21 M. Lagueux, M. Hirn, M. De Reggi and J. A. Hoffmann, C. r. 

Acad. Sei., Paris 282, 1187 (1976). 
22 J.M. Legay, B. Calvez, M. Hirn and M. De Reggi, Nature 262, 

489 (1976). 
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Summary. Resul t s  of a p r e l i m i n a r y  e x p e r i m e n t  ind ica te  t h a t  in jec t ions  of m e l a t o n i n  elici t  t e s t i cu la r  regress ion in male  
l izards  h a v i n g  m a x i m a l l y  rec rudesced  gonads  a t  t he  ou t se t  of s tudy .  

Mela ton in ,  an  i ndo leamine  syn thes i zed  and  secre ted  b y  
t h e  p inea l  g land  2, is r epo r t ed  to  h a v e  b o t h  pro-  a n d  an t i -  
g o n a d o t r o p h i c  effects w h e n  a d m i n i s t e r e d  to a d u l t  m a m -  
mals ,  d e p e n d i n g  upon  t h e  t r e a t m e n t  level  used a n d  t he  
mode  of a d m i n i s t r a t i o n  3-7. Converse ly ,  a l imi ted  n u m b e r  
of s tud ies  of e c to the r m i c  v e r t e b r a t e s  ind ica te  t h a t  exo- 
genous  m e l a t o n i n  elicits on ly  a n t i g o n a d o t r o p h i c  effects 
in  these  a n i m a l s S - l ~  W e  here  r e p o r t  resul t s  of a p re l imi-  
n a r y  e x p e r i m e n t  f u r t h e r  d o c u m e n t i n g  t he  a n t i g o n a d o -  
t r o p h i c  ac t ion  of m e l a t o n i n  in lower  ve r t eb ra t e s .  
A d u l t  ma le  l izards  (Callisaurus draconoides), col lected in 
May  1975 on  t he  Mojave  Deser t ,  were  m a i n t a i n e d  in a n  
o u t d o o r  enclosure  n a t  t h e  Dese r t  Resea rch  I n s t i t u t e ' s  
l a b o r a t o r y  in Bou lde r  City,  N evada .  The  an ima l s  the re -  
fore were exposed to n a t u r a l  p h o t o t h e r m a l  cond i t ions  for 
t h e  d u r a t i o n  of t he  s tudy .  All  l i zards  were a p p r o a c h i n g  
p e a k  r e p r o d u c t i v e  cond i t ion  a t  t he  t i m e  of c a p t u r e  13. 
E x p e r i m e n t a l  an ima l s  were in jec ted  w i t h  5 txg of mela-  
t o n i n / d a y  for 20 days,  a n d  con t ro l s  rece ived  in jec t ions  of 
saline.  The  ave rage  b. w t  of t he  l izards  was 17.9 g, a n d  so 
each  was g iven  a p p r o x i m a t e l y  0.3 ag  of m e l a t o n i n / g  b. w t  
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Number of male Callisaurus draconoides possessing recrudesced or 
regressing testes after receiving daily injections of melatonin or 
saline for 20 days 

Treatment Testicular state 
Recrudesced Regressing 

Saline 7 4 
Melatonin 2 8 

a t  each  in jec t ion .  Food  (Tenebrio larvae)  was  p rov ided  a t  
r egu la r  in te rva l s ,  a n d  on ly  d a t a  for h e a l t h y  an ima l s  are 
r epo r t ed  here.  A t  t he  end  of 20 days,  t he  l i z a r d s  were 
ki l led b y  e the r iza t ion ,  a n d  the i r  tes tes  were removed ,  
weighed  ind iv idua l ly ,  and  f ixed in formal in .  Since t he re  
was no  di f ference be t w een  e x p e r i m e n t a l  and  con t ro l  
an ima l s  in  c o m b i n e d  t e s t i cu la r  weights,  r e p r o d u c t i v e  con- 
d i t ion  of t he  l izards  was assessed b y  h is to logic  examina -  
t i on  of t he  gonads .  The  lef t  tes t i s  f rom each  a n i m a l  was 
e m b e d d e d  in pa ra f f i n  a n d  sec t ioned  a t  7 ~xm. Med ian  cross 
sect ions  were m o u n t e d  on glass slides a n d  s t a ined  w i t h  
Mayer ' s  h e m a t o x y l i n  and  eosin-Y. Pr io r  to  e x a m i n a t i o n  
of t he  slides, t he  labe l  on each  was m a s k e d  so t h a t  all  
e x a m i n a t i o n s  were m a d e  w i t h o u t  knowledge  of t he  g roup  
to  wh ich  a p a r t i c u l a r  donor  a n i m a l  belonged.  
I n i t i a l  e x a m i n a t i o n  of the  sec t ioned  m a t e r i a l  revea led  
t h a t  some l izards possessed m a x i m a l l y  rec rudesced  tes tes  

a t  t he  t i m e  of sacrifice, whereas  o the r s  were unde rgo ing  
gonada l  regression.  I n  m a x i m a l l y  recrudesced  testes,  t he  
semini ferous  l u m e n  was r e l a t ive ly  packed  w i t h  sperm,  t he  
semini ferous  ep i the l i um was wel l -developed,  and  all  cell 
t ypes  ( insofar  as t h e y  call be  d is t inguished)  were a b u n -  
dan t .  Add i t iona l ly ,  some spe rma t igon ia l  mi toses  were 
ev ident ,  and  t he  i n t e r s t i t i u m  was wel l -endowed w i t h  
Leydig  cells. Conversely,  t e s tes  in regress ion c o n t a i n e d  
fewer sperm,  t he  semini ferous  e p i t h e l i u m  was reduced  
(wi th  a c o n c o m i t a n t  r educ t ion  in t he  n u m b e r  of cells a n d  
of ce l l - types  presen t ) ,  and  m a n y  fewer Leydig  cells were 
ev iden t .  
The  tes tes  were ass igned to  d i f fe ren t  ca tegor ies  on t he  
basis  of these  a p p a r e n t  d i f ferences  in his tologic  cond i t ion  
(table),  a n d  t he  p r o p o r t i o n a l  r e p r e s e n t a t i o n  of exper i -  
m e n t a l  a n d  con t ro l  an ima l s  in  these  categor ies  was as- 
sessed using F i she r ' s  exac t  t e s t  18. This  s ta t i s t i ca l  pro-  
cedure  ind ica tes  t h a t  s ign i f i can t ly  (p = 0.05) more  l izards  
in jec ted  w i t h  m e l a t o n i n  e x h i b i t e d  t e s t i cu la r  regress ion 
t h a n  in t he  con t ro l  group.  
The  samples  used in th i s  p r e l i m i n a r y  e x p e r i m e n t  were 
r a t h e r  small ,  a n d  so t he  resu l t s  m u s t  be  v iewed w i t h  
cau t ion .  Never the less ,  t he  low p r o b a b i l i t y  of o b t a i n i n g  
t he  obse rved  f r equency  d i s t r i b u t i o n  (table) b y  chance  
a lone  ind ica tes  t h a t  m e l a t o n i n  m a y  exe r t  an  a n t i g o n a d o -  
t r oph i c  effect  in  ma le  Callisaurus draconoides s imi lar  to  
t h a t  r epo r t ed  for o the r  e c to the rmic  v e r t e b r a t e s  s-10. 
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Analysis  of abscisic acid and indole-3-acet ic  acid from fruits of Vitis vinifera L. by 
high pressure liquid chromatography 
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Summary. Simul t aneous  q u a n t i t a t i v e  ana lys i s  of t he  p l a n t  h o r m o n e s  abscisic acid and  indole-3-acet ic  acid f rom f ru i t s  
of Vitis vini/era ssp. was pe r fo rmed  b y  t h i n  l ayer  c h r o m a t o g r a p h y  and  h igh  pressure  l iquid  c h r o m a t o g r a p h y .  H o r m o n a l  
a c t i v i t y  was p r o v e d  in a biological  test .  

B iogenous  p l a n t  h o r m o n e s  are sugges ted  to  p l a y  a n  im- 
p o r t a n t  role in  d e v e l o p m e n t a l  a n d  r ipen ing  processes  of 
f leshy  fruits1,  3. I n  g rape  berries,  auxin- ,  g ibbere l l in-  and  
cy tok in in - l ike  subs t ances  h a v e  been  d e t e c t e d  m a i n l y  b y  
t he i r  ac t iv i t i e s  in  biological  t e s t s  3-~, whi le  abscisic acid 
(ABA) a n d  e thy l ene  were d e t e r m i n e d  b y  gas- l iquid-  
c h r o m a t o g r a p h y L  I n  r ecen t  years,  h igh  pressure  l iquid  
c h r o m a t o g r a p h y  (HPLC) ha s  been  i n t r o d u c e d  in p l a n t  
h o r m o n e  analysis ,  especial ly  for c y t o k i n i n s  8-10 and  
abscisic acid11. I n  th i s  s tudy ,  a m e t h o d  is descr ibed  b y  
wh ich  2 hormones ,  A B A  a n d  indole-3-acet ic  acid (IAA), 
were s i m u l t a n e o u s l y  ex t r ac t ed ,  ident i f ied  and  q u a n t i -  
t a t i v e l y  d e t e r m i n e d  b y  HPLC.  In  a d d i t i o n  t he  g r o w t h  
r egu la t i ng  a c t i v i t y  of the  e x t r a c t e d  I A A  was conf i rmed  
b y  a biological  tes t .  
Material and methods. Berr ies  of Vitis vini/era L., cv. 
Bacchus ,  were h a r v e s t e d  f rom I ie ldgrown g rapev ines  of 
t i le i n s t i t u t e .  Berr ies  were c leaned  b y  dest .  H~O a n d  k e p t  
f rozen a t  - - 2 0 ~  un t i l  ex t r ac t ion .  F r o z e n  berr ies  (20 g 
f resh weight )  were homogen ized  in 60 ml  dest .  H 2 0  and  
e x t r a c t e d  in h o t  w a t e r  (98-100~ for 20 min.  Af te r  fil- 
t r a t i o n  u n d e r  v a c u u m  a n d  a r e e x t r a c t i o n  of the  residues,  
t he  ac id i f ied  f i l t r a te  (pH 3.0 b y  2 N H~SO4) was con-  
t i n u o u s l y  e x t r a c t e d  b y  e t h e r  for  20 h in a l iquid- l iquid  

ex t rac to r .  The  e t h e r  f r ac t ion  was t h e n  e x t r a c t e d  b y  a 
s a t u r a t e d  NaHCOa-so lu t ion  (5 t imes)  and  dest .  H20  a l te r -  
n a t e l y  (5 t imes) .  The  acidif ied w a t e r  f rac t ion  (pH 3.0 b y  
2 N H2SO4) was aga in  c o n t i n u o u s l y  e x t r a c t e d  b y  e t h e r  
for 20 h. The  e t h e r  f r ac t ion  was e v a p o r a t e d  and  sub jec t ed  
to t h i n  l ayer  c h r o m a t o g r a p h y  (TLC) (Kieselgel H F  254, 
200 vm, Merck) us ing  n - p r o p a n o l  : N H s ( 2 5 ~ o ) : H 2 0  
SO: 10:10  v / v  accord ing  to  W a k h l o o  1~. The  ext rac ts ,  as 
well  as s y n t h e t i c  I A A  a n d  ABA,  were spo t t ed  on  TLC-  
p la tes  as 2-3  cm b a n d s  and  deve loped  in c h a m b e r s  u n d e r  
s a t u r a t e d  a t m o s p h e r i c  condi t ions .  The  zones seen u n d e r  
U V  254 were m a r k e d  and  p a r t l y  ident i f ied  b y  t h e i r  
Rf-values  a n d  b y  sp ray ing  Eh r l i ch  r eagen t  (1~o p-di-  
m e t h y l a m i n o b e n z a l d e h y d e  in conc. HC1 + 96~o e t h a n o l  
mixed  1:1).  Spots  f rom u n s p r a y e d  p la tes  were sc raped  
off, e lu ted  b y  e the r  a n d  a f te r  e v a p o r a t i o n  d i lu ted  in 
0.1 ml  m e t h a n o l  for HPLC-ana lys i s .  Deta i l s  are g iven  in 
f igure 1. Peaks  were ident i f ied  b y  c o m p a r i n g  r e t e n t i o n  
t imes  of s y n t h e t i c  and  n a t u r a l  compounds .  I n  add i t i on  
peak  i d e n t i t y  was conf i rmed  b y  col lect ion of H P L C -  
s epa ra t ed  I A A  us ing  a f r ac t ion  collect  va lve  and  subjec-  
t ion  to t he  A v e n a  s t r a i g h t  g r o w t h  t e s t  accord ing  to  
La r sen  18. 


