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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. 

13 R.R. Sokal and F. J. Rohlf, Biometry. W. H. Freeman & Co., 
San Francisco 1969. 
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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. 
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Results and discussion. Since m e t h a n o l  as  an  organ]c  sol- 
v e n t  is r epo r t ed  to p roduce  poss ib ly  m e t h y l  absc i sa t e  14, ~5, 
and  to d e s t r o y  free IAA1% a h o t  wa t e r  e x t r a c t i o n  was  
chosen  wh ich  does ne i t he r  de s t roy  A B A  nor  I A A  
(Coombe, pe r sona l  c o m m u n i c a t i o n  and  own resu l t s ) ;  
moreo v e r  e x t r a c t i o n  t i m e  is sho r t ened .  C o n t i n u o u s  ex-  
t r a c t i o n  of t h e  acidif ied wa t e r  f rac t ion  b y  e the r  was  pre-  
ferred to f u n n e l  s h a k i n g  because  of h ighe r  yie lds  (up to 
15%) of bo th ,  A B A  a n d  IAA.  Sepa ra t i on  and  f i rs t  iden-  
t i f i ca t ion  of A B A  a n d  I A A  is poss ible  b y  m e a n s  of T L C  
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Fig. 1. Separation of extracted (A) and authentic (B) abscisic acid 
(ABA) and indole-3-acetic acid (IAA). A I Start, 2 front, 3 ABA, 
d unknown, 5 IAA. - B 1 Start, 2 front, 3 ABA, 4 IAA, 5 IPrA 
(indole-3-propione acid), 6 IBA (indole-3-butyric acid). Operating 
conditions: Instrument: Du Pont 841 Liquid Chromatograph. 
Column: Permaphase AAX anion-exchange packing (1 in • 2.1 mm 
I.D., Du Pont). Mobile phase: NaH2PO 4 (0.9 g/1 HeO). Detector: 
UV-photometer at 254 nm. Sensitivity: 0.08 AUFS. Chart speed: 
100 mm/h. Column pressure: 1000 psi (70.4 atm). Flow rate: 0.56 
ml/min. 

w i th  c o c h r o m a t o g r a p h e d  a u t h e n t i c  c o m p o u n d s .  Af ter  
s p r a y i n g  E h r l i c h  reagen t ,  t he  I A A  c o n t a i n i n g  zone a t  
Rf 0 .40-0.50 t u r n e d  red-b lue  while  the  A B A  c o n t a i n i n g  
zone can  eas i ly  be found  a t  R ,  0.55 0.60 u n d e r  U V  254. 
In  a few s a m p l e s  only,  t a k e n  d u r i n g  the  r ipen ing  period 
in Sep tember ,  t r aces  of indole c o m p o u n d s  a p a r t  f rom 
R~-values  of IA A  occur red  on TL-p la t e s .  T h e  1R~-values of 
t hese  c o m p o u n d s  located  a t  the  f r on t  of t he  so lve n t  sys-  
t e m  a nd  t he  colour  reac t ion  (red zones a f te r  s p r a y i n g  
Ehr l i ch  reagent )  p r e l i m i n a r y  ind ica te  t he  p resence  of 
3- indoly lace toni t r i le  a nd /o r  e thy l -3- indoly lace ta teS ,  17. 
H P L C - a n a l y s i s  of t he  A BA -  a n d  I A A - c o n t a i n i n g  zones 
(Rf 0.40 0.60) shows  t h a t  b o t h  h o r m o n e s  can  be sepa-  
r a t e d  u s ing  a n i o n e x c h a n g e  c h r o m a t o g r a p h y  (figure 1). 
P e a k  h e i g h t  was  chosen  for q u a n t i t a t i v e  e s t i m a t i o n s  
us ing  t he  ca l ib ra t ion  cu rves  g iven  in f igure  2. The  min i -  
m u m  d e t e c t a b i l i t y  of A B A  was  found  to be 1 ng  and  
25-50 ng  of IAA,  respec t ive ly .  W hi l e  the  s e n s i t i v i t y  of t he  
s i n g l e - w a v e l e n g t h  (254 nm)  U V - p h o t o m c t e r  exh ib i t ed  a 
h igh  s e n s i t i v i t y  for ABA,  a m u l t i - w a v e l e n g t h  de tec to r  
p rov id ing  280 n m  is a s s u m e d  to  i m p r o v e  m i n i m u m  
de t e c t a b i l i t y  of IAA.  

Date ABA IAA 
([xg/100 g fresh weight) (~tg/100 g fresh weight) 

30 July 11.3 16.75 
27 August 27.7 9.00 
27 September 10.5 3.50 

As s h o w n  in t h e  table ,  t he  c o n t e n t s  of A B A  a nd  I A A  
c ha nge  d u r i n g  be r ry  d e v e l o p m e n t .  Whi le  I A A  is r epor t ed  
to increase  in t he  f i rs t  per iod of be r ry  g r o w t h  a nd  to  de- 
crease before t he  s t a r t  of r ipen ing  ~, 18, A B A  a c c u m u l a t i o n  
in g rape  berr ies  was  obse rved  (in para l le l  to  s u g a r  accu-  
mu la t i on )  in t he  per iod of r i pen ing  7,~9. T h e  d a t a s  g iven  
in t he  t ab le  con f i rm  these  resul ts .  
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Fig. 2. Calibration curves of abcisic acid (ABA) and indole-3-acetic 
acid (IAA). Injection volumes: 2-15 [zl. For operating conditions 
see figure 1. 
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