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t i sche  A n p a s s u n g  u n d i s t  d u t c h  die t ak t i l e  F u n k t i o n  der  
Brns t f lossen  n n d  die besonde re  S t r u k t u r  u n d  Lage  der  
Augen  bed ing t .  Das  Auge yon  Platanista i s t  d u t c h  eine 
oekologisch bedi l lg te  regress ive  E v o l u t i o n  e x t r e m  zu rack -  
gebi lde t  u n d  k a n n  p r a k t i s c h  n u r  ax ia l  e in t re f fende  L ich t -  
reize w a h r n e h m e n .  Der  hochd i f fe renz ie r t e  akus t i sehe  Ap- 
p a r a t  (Sonar)  s t e h t  im V o r d e r g r u n d  der  Or ien t i e rung .  I n  
Sei tenlage  is t  das  Schal l fe ld  des De lph ins  b r e i t e r  als hoch,  
was  eine gi inst ige A n p a s s u n g  an  die se i ch ten  Gew~tsser des 

I n d u s  bewirk t .  D u r c h  p e n d e l n d e  B e w e g u n g e n  des Kopfes  
in  der  H o r i z o n t a l e b e n e  w g h r e n d  des S c h w i m m e n s  u n d  
Or t ens  in  Sei tenlage  k a n n  das  Tier  se inen Sendewinke l  
noch  e r h e b l i c h  vergr6ssern .  

G. PILLERI 

Brain Anatomy Institute, University o/Berne, 
Untere Zollgasse 77, CH-3072 Ostermundigen 
(Switzerland), 14 August 1973. 

F l a v o n o i d s  of Parthenocissus  T i s s u e  Cul ture  

I l l  t h e  course of a c o n t i n u i n g  search  for p l a n t  t i ssue  
cul tures  wh ich  are able  to  express  t he i r  b i o s y n t h e t i c  
p o t e n t i a l  for f l avono id  c o m p o u n d s  I-~, we found  t h a t  a 
l igh t -g rown callus cu l tu re  o b t a i n e d  f rom s t e m  segmen t s  of 
t h e  Vi rg in ia  creeper,  Parthenocissus tricuspidata Planch .  
(Vitaceae) p roduces  1 a n t h o c y a n i n  a n d  2 f l avonol  
glucosides. STANI<O and  BRANDINSKAYA 4 r epo r t ed  t he  
presence  of cyanid in ,  de lph in id in  a n d  m a l v i d i n  glucosides 
in  a ' chemica l  t u m o r '  cal lus cu l tu re  o b t a i n e d  f rom t h e  
same  species. The  i nves t i ga t i on  of t h e  n a t u r e  of these  
f l avonoids  was u n d e r t a k e n  w i t h  t he  v iew of us ing  th i s  
cu l tu re  s y s t e m  to  s t u d y  t h e  r egu la t ion  of f l avono id  
f o r m a t i o n  in vi t ro .  

Experimental. The  callus t i ssue  was cu l tu red  on HELLER'S 
m e d i u m  5 c o n t a i n i n g  glucose (5%),  ~ - n a p h t h a l e n e  acet ic  
acid (0.1 rag/l) and  solidified w i t h  0.7% agar.  The  cu l tures  
were m a i n t a i n e d  u n d e r  c o n t i n u o u s  i l l um i na t i on  (300 fc) 
and  a t e m p e r a t u r e  of 27 ~ 1~ S t a n d a r d  c h r o m a t o -  
g raph ic  a n d  spect roscopic  methods6 ,  7 were used for t he  
i so la t ion  a n d  iden t i f i ca t ion  of f l avonoids  f rom 4-week old 
callus t issue.  

Results and discussion. T h e  spec t ra l  cha rac te r i s t i c s  a n d  
RI  va lues  of c o m p o u n d s  A - C  are g iven  in  t he  fol lowing 
Table .  C o m p o u n d s  A and  13 on  acid hydro lys i s  yielded 

que rce t in  a n d  glucose wh ich  c o - c h r o m a t o g r a p h e d  w i t h  
a u t h e n t i c  samples .  The  b a t h o c h r o m i c  shif ts  e x h i b i t e d  b y  
b o t h  c o m p o u n d s  in. t he  p resence  oI N a O A C  (in t h e  sho r t  
UV-range)  a n d  A1C13 (in t he  long  UV-range)  i nd i ca t e  t h a t  
t he  5- a n d  7-posi t ions  are free. F u r t h e r m o r e ,  t he  in-  
s t a b i l i t y  of t h e i r  A1C1 a complexes  in  presence  of HC1 is 
i nd i ca t i ve  of g lucosy la t ion  a t  t he  3-pos i t ionL On t h e  
bas i s  of t h e i r  R I  va lues  in  b o t h  organic  a n d  aqueous  
solvents ,  c o m p o u n d s  A and  B h a v e  been  iden t i f i ed  as t h e  
3-mono-  and  3-diglucosides of querce t in ,  respect ively .  
C o m p o u n d  C was ident i f ied  as cyanid in-3 ,  5-diglucoside 
b y  compar i son  of i ts  c h r o m a t o g r a p h i c  a n d  spec t ra l  
cha rac te r i s t i c s  w i t h  those  of a n  a u t h e n t i c  sample% I t s  
i d e n t i t y  was conf i rmed  b y  acid hydro lys i s  a n d  charac-  
t e r i za t ion  of t he  h y d r o l y t i c  p roduc t s .  

W h e r e a s  these  c o m p o u n d s  c o n s t i t u t e  t he  m a j o r  
I l avono id  c o m p o n e n t s  of t he  cal lus t issue,  i t  is of i n t e r e s t  
to  no te  t h a t  i n t a c t  leaves  of t h i s  species c o n t a i n  t he  same  
c o m p o u n d s  a l t h o u g h  th i s  has  no t  been  p rev ious ly  repor ted .  
These  f l avonoids  were on ly  fo rmed  w h e n  t he  t i ssue  was  
cu l tu red  on  Hel le r ' s  m e d i u l n  c o n t a i n i n g  5% glucose. 
However ,  when  e i the r  f ruc tose  (5%) or  sucrose (2.5%) 
was used as the  c a r b o n  source no  f l avono id  f o r m a t i o n  was 
obse rved  s. 
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Chromatographic and spectral characteristics of the major flavonoids of Parthenocissus callus tissue 

Spectral values ymax (nm) 

A B C 

80% MeOH 255,267% 352 

+ NaOH ] 275,300, 410 
+ NaOAc | 270, 375 
+ NaOAc + HaBO a ~ 285,375 
+ A1C1 a ] 272,303 ~, 420 
+ A1C13 + HC1 270,302 ~, 405 

Rf values ( • 100) 
BAW b } 57 
15% HOAc 30 

255,268 % 350 

278,310, 414 
272, 372 
259, 375 
275,300% 418 
272,302 ~, 401 

48 
48 

273, 525 

275, 545 

30 
39 

shoulder (inflection) ; b n-Butanol-acetic acid-water (4:1 : 2.2, v/v) 
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F u r t h e r m o r e ,  t h i s  t i s s u e  c u l t u r e  loses  i t s  p o t e n t i a l  for  
f l a v o n o i d  s y n t h e s i s  w h e n  g r o w n  as  a c e l l - s u s p e n s i o n  in  t h e  
s a m e  n u t r i e n t  m e d i u m  r e g a r d l e s s  o f  t h e  c a r b o n  s o u r c e .  
C o n s i d e r i n g  i t s  low a u x i n  r e q u i r e m e n t ,  t h i s  t i s s u e  s h o u l d  
l e n d  i t se l f  f a v o r a b l y  t o  n u t r i t i o n a l  a n d  h o r m o n a l  s t u d i e s  
of  t h e  r e g u l a t i o n  of  f l a v o n o i d  s y n t h e s i s  in  v i t r o  9. 

Rdsumd. L e s  c o m p o s 6 s  f l a v o n o i d e s  d ' u n e  c u l t u r e  de  
t i s s u  de  v i g n e  v i e r g e  c u l t i v 6 e  e n  m i l i e u  H611er, c o n t e n a n t  
5 %  de  g l u c o s e  e t  0.1 mg/1  d ' a c i d e  n a p h t y l - a c 6 t i q u e ,  o u t  
6t6 isol6s e t  i d e n t i f i 6 s  c o m m e  m o n o g l u c o s i d e - 3  e t  d i g l u c o -  
s i de -3  de  q u e r c 6 t i n e  e t  c o m m e  c y a n i n e .  

E.  BLEICHERT a n d  R.  K.  IBRAHIM 
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1,2 Benz i so th iazo l -3 -y lace t i c  Acid as a Growth  P r o m o t i n g  Substance  for Helianthus  tuberosus  
( J e r u s a l e m  art ichoke)  in vitro 

E x p e r i m e n t s  in  v i v o  on  a g r o u p  of  p l a n t s  r e p r e s e n t a t i v e  
of  t h e  m o s t  c o m m o n  w e e d s ,  a n d  o n  s e v e r a l  p l a n t s  of  
a g r i c u l t u r a l  i n t e r e s t ,  h a v e  s h o w n  t h a t  1,2 b e n z i s o - 3 -  
y l a c e t i c  a c id  (BIA) ,  in  a d d i t i o n  t o  a s t r o n g  p h y t o t o x i c  
a c t i on ,  h a s  a r e m a r k a b l e  s e l e c t i v i t y  for  G r a m i n a c e a e ~ ,  2. 
B e s i d e s  t h i s ,  i t  w a s  o b s e r v e d  t h a t  t h e  h e r b i c i d e  a c t i o n  
w a s  a c c o m p a n i e d  w i t h  m o r p h o l o g i c a l  m o d i f i c a t i o n s  t h a t  
a re  v e r y  s i m i l a r  to  t h o s e  i n d u c e d  b y  a u x i n .  R e c e n t l y  i t  
w a s  d e m o n s t r a t e d  t h a t  B I A  is  c h a r a c t e r i z e d  b y  m a n y  of  
t h e  a c t i v i t i e s  p o s s e s s e d  b y  i n d o l - 3 - a c e t i c  a c i d  a,4. I n  f a c t  
i t  w a s  o b s e r v e d  t h a t ,  a s  o c c u r s  for  t h e  n a t u r a l  a u x i n s ,  B I A  
c a u s e s  in  t h e  t h i r d  i n t e r n o d e  of  e t i o l a t e d  P i s u m  satirum a 
s t r o n g  a b s o r p t i o n  of w a t e r ,  a c o n s i d e r a b l e  cel l  e n l a r g e -  
m e n t  (pea  t e s t ) ,  a g r e a t e r  c u r v a t u r e  of  s p l i t  i n t e r n o d e s  
(sp l i t  t e s t ) ,  a n d  m o r e o v e r  a n o t a b l e  p r o d u c t i o n  of  
e t h y l e n e .  

F r o m  t h i s  p o i n t  of  v i ew ,  a n d  for  t h e  p u r p o s e  of  i d e n -  
t i f y i n g  m o r e  d i s t i n c t l y  t h e  b i o l o g i c a l  a c t i v i t y  of  t h i s  
n e w  p h y t o a c t i v e  m o l e c u l e ,  we  h a v e  s u b j e c t e d  B I A  to  a 
se r i e s  of  t e s t s  for  t h e  i n d u c t i o n  of  c e l l u l a r  m u l t i p l i c a t i o n  in  
e x p l a n t s  of  Helianthus tuberosus c u l t i v a t e d  in  v i t r o .  

Materials and methods. E x p l a n t s  of  d o r m a n t  t u b e r s  of  
Helianthus tuberosus ( J e r u s a l e m  a r t i c h o k e )  v a r .  O B 1  
w e r e  u t i l i z ed .  C y l i n d r i c a l  e x p l a n t s  (3 m m  d i a m . ,  4 m m  
h e i g h t )  of  t h e  h o m o g e n e o u s  m e d u l l a r y  p a r e n c h y m a  w e r e  
p l a c e d  in  v i t r o  in  a n u t r i t i v e  m e d i u m  5 w i t h  g l u c o s e  5 %  
a n d  p u r i f i e d  a g a r  1~o ( F l u k a ) .  1,2 b e n z i s o t h i a z o l - 3 -  
y l a c e t i c  a c id  (BIA )  w a s  u s e d  a t  m o l a r  c o n c e n t r a t i o n s  
b e t w e e n  10 -4 a n d  10 .7 w i t h  a c o n t r o l  in  b a s a l  m e d i u m  
a l o n e  a n d  b a s a l  m e d i u m  p l u s  i n d o l - 3 - a c e t i c  a c i d  ( IAA)  a t  
2 •  -~ m o l a r  c o n c e n t r a t i o n .  B I A  w a s  o b t a i n e d  b y  
s y n t h e s i s  as  d e s c r i b e d  a, m e l t i n g  p o i n t  : 1 5 3 - 4  ~ 

F i f t e e n  r e p l i c a t i o n s  w e r e  u t i l i z e d  for  e v e r y  c o n c e n t r a -  
t i on .  T i le  c u l t u r e s  we re  r a n d o m i z e d  in  a c u l t u r e  r o o m  a t  
2 4 ~  in  a l t e r n a t i n g  l i g h t  (3200 lux) .  T h e  e x p e r i m e n t s  

we re  r e p e a t e d  t w i c e  a t  d i f f e r e n t  t i m e s  w i t h  s i m i l a r  r e s u l t s .  
C h l o r o p h y l l  e x t r a c t i o n  a n d  d e t e r m i n a t i o n  w e r e  m a d e  
a c c o r d i n g  t o  SMITH a n d  BENITEZT; t h e  c o n t e n t s  w e r e  
r e f e r r e d  to  f r e s h  w e i g h t ,  c o r r e c t e d  a c c o r d i n g  t o  t h e  s u r f a c e .  

Results and discussion. O b s e r v a t i o n s  m a d e  d u r i n g  t h e  
g r o w t h  of t h e  e x p l a n t s  r e v e a l e d  t h a t ,  a l r e a d y  a f t e r  4 d a y s  
f r o m  e x p l a n t a t i o n ,  t h e  t i s s u e s  t r e a t e d  w i t h  10 -5 a n d  
10 -6 M B I A  h a d  v i s i b l y  g r o w n  as  m u c h  as  w h e n  I A A  w a s  
u s e d .  N o  g r o w t h  w a s  s e e n  t o  o c c u r  a t  t h e  o t h e r  c o n c e n -  
t r a t i o n s  o r  in  b a s a l  m e d i u m .  A f t e r  6 d a y s ,  t h e  e x p l a n t s  
t r e a t e d  w i t h  10 -5 a n d  10 -6 M B I A  or  2 •  -6 M I A A  
a s s u m e d  a b a r r e l - s h a p e d  f o r m ,  w h e r e a s  t h e  t i s s u e s  t r e a t e d  
w i t h  10 -4 M a n d  10 -7 M B I A  b e g a n  to  g r o w  a l so  a n d  
s h o w e d  a g r e a t e r  g r o w t h  a t  t h e  t o p  o r  b o t t o m  of  t h e  
e x p l a n t ,  w i t h  t h e  a b o v e  c o n c e n t r a t i o n s  r e s p e c t i v e l y .  
T h e  e x p e r i m e n t s  w e r e  s t o p p e d  a f t e r  12 d a y s ;  f r e s h  a n d  
d r y  w e i g h t s  a n d  c h l o r o p h y l l  c o n t e n t  w e r e  d e t e r m i n e d .  

B I A  h a s  a v e r y  s t r o n g  e f f ec t  on  ce l l u l a r  p r o l i f e r a t i o n  
(Table) ,  s i m i l a r  t o  t h a t  ot  I A A .  T h e  o p t i m a l  c o n c e n t r a -  
t i o n s  10 .5 a n d  10 -~ M c a u s e  a n  i n c r e a s e  in  f r e s h  w e i g h t  of  
270 a n d  2 9 0 %  r e s p e c t i v e l y  a n d  in  d r y  w e i g h t  of  199 a n d  
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Effect of 1,2 benzisothiazol-3-ylacetic acid (BIA) on the growth of dormant  tubers explants of Helianthus tuberosus in vitro 

Concentration Fresh wt. Fresh wt. of control Dry wt. Dry wt. of control Dry wt. Chlorophyll 
(M) (rag) (%) (rag) (%) (%) (~xg/g fresh wt.) 

0 49.1 ~ 4.2 a 100 11.2 ~ 2.4 �9 100 23.0 7.5 
IAA 2 • 10 -6 141.6 + 14.3 288 18.8 -~z 1.8 167 13.3 5.8 
BIA 10 .4 88.7 ~= 4.8 ~ 180 15.2 -4- 1.6 ~ 135 16.9 3.6 
BIA 10 .5 135.0 i 9.2 270 21.9 J- 3.0 ~ 199 16.1 4.6 
BIA 10 .6 146.5 =t= 8.4 290 18.3 ~ 2.7 166 13.1 4.7 
BIA 10 -~ 87.2 • 17.2 ~ 177 15.9 i 2. 9a 141 20.1 3.7 

Average values • SE were made on about 15 explants, 12 days old. The difference between each average and the control (basal medium alone) 
is significant at 1% ; BIA 10 .5 M and 10 .6 M averages are significantly different at 1% (Student 's/-test) .  ~ The difference of each average with 
the average of the explants treated with IAA is significant at 1% (Student 's t-test). Chlorophyll content is corrected according to the surface. 


