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T h e  D i f f e r e n t i a t i o n  of Coptis P l a n t s  in  v i t r o  f r o m  C a l l u s  C u l t u r e s  I 

The  b e r b e r i n e - b e a r i n g  rh i zome  of Coptis japonica 
Makino  var .  dissecta (Yatabe)  N a k a i  (Se r iba -woren  in 
Japanese )  be long ing  to  R a n u n c u l a c e a e  is wide ly  used, 
t o g e t h e r  w i t h  be rbe r ine  hydroch lor ide ,  for  a n  al l  r o u n d  
ton ic  a n d  s t o m a c h i c  in  J a p a n .  Since t h e  rh i zome  of 
Coptis p l a n t  grows v e r y  slowly, i t  m u s t  be  of p h a r m a -  
ceut ica l  s ignif icance to i nves t i ga t e  callus cu l tu res  of th i s  
p l a n t  for be rbe r ine  p roduc t ion .  Th i s  r e p o r t  descr ibes  a 
successful  i so la t ion  of Coptis cal lus w i t h  t he  be rbe r ine  
syn thes i z ing  a c t i v i t y  r e t a i n e d  a n d  also t h e  d i f f e ren t i a t ion  
of whole  p l a n t s  f rom t h e  cal lus cul tures .  

g reen  leaves  e x p a n d e d  a n d  yel low roots  e longa ted  (Figure  
1@ T h e  d i f f e r en t i a t ed  p l a n t l e t s  were t r an s f e r r ed  to  soil 
in  pots .  T h e y  grew v igorous ly  to a b o u t  10 cm in he igh t .  

I n  m e t h a n o l  e x t r a c t  of Coptis cal lus cu l tu red  for 6 
weeks,  a t  leas t  7 Dragendor f f ' s  r eagen t -  an d  i o d o p l a t i n a t e  
r eagen t -pos i t i ve  spo ts  (alkaloids  A-G)  were s e p a r a t e d  b y  
t h i n - l a y e r  c h r o m a t o g r a p h y  [Silica gel G, CHC13-CH3OH 
(3:1)1. A m o n g  t h e m  hyd roch lo r ide  of a lkaloid  t3 was isolat-  
ed as yel low needles,  m.p.  192-193~ (decomp.) ,  a n d  
iden t i ca l  w i t h  a u t h e n t i c  samples  of be rbe r ine  hyd roch lo -  
r ide  b y  UV-, IR -  a n d  mass  spec t ra  a. 

a) b) 

c) 

d) e) 

The plant differentiation in vitro from 
Coptis callus cultures, a) Adventive roots 
formation of Coptis calluses, b) Spherical 
and polarized elongated nodules, c) Spin- 
die shape of nodules, d) Plantlets form- 
ation in vitro in the dark. e) Development 
of leaf and root under the fluorescent light 
in vitro. 

Pet io le  sec t ion  (5 mm)  of Coptis p lan t ,  surface-s ter i l ized 
for 10 m i n  in 10~o hypoch lo r i t e  solut ion,  was  asep t ica l ly  
cu l tu red  on  MURASI~IGE a n d  SI~OOG's aga r  m e d i u m  2 
(minus  glycine) c o n t a i n i n g  i mg/1 2 ,4-dichloropheno-  
xyace t i c  acid a n d  0.1 mg/1 k i n e t i n  as g r o w t h  regu la to r s  
in t he  d a r k  a t  26~ F r i ab l e  yel low cal lus was isola ted 
f rom t h e  cu t  end  of sec t ions  in  Augus t ,  1968, and  subcul-  
t u r e d  in t h e  d a r k  e v e r y  6 weeks  on  m e d i u m  of t h e  same  
compos i t ion  as descr ibed  above .  

A d v e n t i v e  yel low roots  (Figure  la)  a n d  occas ional ly  
n u m e r o u s  pale  yel low nodules  (0.5-3 m m  in  d iamete r )  
were obse rved  w h e n  t h e  cal luses were cu l tu red  for  more  
t h a n  6 weeks. The  nodules  i n i t i a t ed  in t h e  f r iable  cal lus 
as spher ica l  masses  of t issue,  a b o u t  40-80 ~xm in d iamete r ,  
u n d e r  microscopica l  o b s e r v a t i o n  and  increased  in  size 
(Figure lb) .  I n  some cases, t h e y  showed  polar ized  elon- 
ga t ion  to  t h e  sp ind le  shape  (Figure  lc).  Some of t h e m  
deve loped  in to  roo t -bea r i ng  nodules  w h i c h  showed  no 
signs of a shoo t  apex,  or in to  nodules  bea r i ng  b o t h  shoo t  
and  roo t  (Figure  ld) .  The  l a t t e r  was t r a n s f e r r e d  to  t h e  
MURASHIGE a n d  SKOOG'S m e d i u m  c o n t a i n i n g  none  of t h e  
g r o w t h  r egu la to r s  a n d  cu l t u r ed  u n d e r  f luorescen t  l a m p  
(40 W)  for  a b o u t  1 m o n t h  a t  25-30~ F r o m  the  nodules ,  

Zusammenfassung. K a l l u s k u l t u r e n  aus  Pe t io las t t i cken  
yon  Coptis japonica (Ranuncu laceae)  s y n t h e t i s i e r en  das  
Alka lo id  Berber in .  U n t e r  gee igne ten  B e d i n g u n g e n  werden  
auf  den  Kal luss t t i cken  ganze  P f l a n z e n  he rangeb i lde t .  
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