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Abstract :  Dur ing the  pas t  f e w  years, some o f  the  se lec ted  Turkish 
med ic ina l  p l a n t  e x t r a c t s  have been screened f o r  t h e i r  an t ibac te-  
r i a l ,  an t i f unga l ,  an t i in f lammatory ,  analgesic,  a n t i - p l a t e l e t  and 
an t ihyper tens ive  activities.Bioassay-directed f r a c t i o n a t i o n  us ing  
d i f f e r e n t  pharmacological t e s t s  w i t h  the  e x t r a c t s  from Fumaria 
vaillantii, Fritillaria imperialis, Veratrum album, Symphytum 
officinale and Paeonia daurica has l e d  t o  the  de terminat ion  o f  
d i f f e r e n t  b i o a c t i v e  compounds. Data w i l l  be presented on the  
above aspects w i t h  crude ex t rac ts ,  f r a c t i o n s  as w e l l  as pure com- 
pounds.The s t ruc tu res  o f  new b i o a c t i v e  compounds w i l l  be reviewed. 

INTRODUCTION 

There i s  no doubt t h a t  p l a n t s  are a good source o f  b i o l o g i c a l l y  a c t i v e  n a t u r a l  
products. P lan ts  con ta in  too  many useless compounds and the  phytochemical approach i s  
t oo  was te fu l  o f  t ime and resources. The complete e x t r a c t i o n  o f  products from p l a n t  
m a t e r i a l  i s  r a r e l y  achieved us ing  c l a s s i c a l  methods o f  e x t r a c t i o n  and the  separa t ion  
o f  i n d i v i d u a l  compounds from these e x t r a c t s  i s  f requen t l y  very d i f f i c u l t .  I n  the  
i n v e s t i g a t i o n  o f  b i o a c t i v e  n a t u r a l  compounds, i t  i s  e s s e n t i a l  t o  have access t o  
simple b i o l o g i c a l  t e s t s  t o  l o c a t e  requ i red  a c t i v i t i e s .  Therefore. e x t r a c t s  must be 
screened f o r  b i o l o g i c a l  a c t i v i t y ,  the  a c t i v e  e x t r a c t s  selected, f r a c t i o n a t i o n s  
d i rec ted  w i t h  bioassays and the  b i o a c t i v e  compounds i d e n t i f i e d .  I n  recent  years, a 
more systemat ic approach t o  the  discovery o f  drugs from Turk ish  med ic ina l  p l a n t s  has 
been i n i t i a t e d  us ing  bioassay-directed f r a c t i o n a t i o n .  

RESULTS 

Many o f  the  Turk ish  p l a n t s  are known f o r  t h e i r  therapeut ic  p roper t i es  and used i n  
f o l k  medicine i n  the  treatment o f  a wide v a r i e t y  o f  diseases. However,these p l a n t s  
should usefulness 
and t o  stop the  use o f  t o x i c  and useless p lan ts .  For t h i s  purpose, the  f o l l o w i n g  
screening t e s t s  have been i n i t i a t e d  f o r  some Turkish med ic ina l  p lan ts .  

be evaluated by modern s c i e n t i f i c  methods i n  order t o  prove t h e i r  

Screeninq f o r  A n t i b a c t e r i a l  A c t i v i t y  
Some p l a n t s  t r a d i t i o n a l l y  used t o  prevent sepsis, which means t h a t  they have 
a n t i b a c t e r i a l  a c t i v i t y .  I n  order t o  determine t h e i r  s c i e n t i f i c  bas i s  f o r  t h e i r  use, 
the  a n t i b a c t e r i a l  e f f e c t s  o f  102 p l a n t s  were screened aga ins t  e i g h t  b a c t e r i a  by us ing  
the  d i sc  d i f f u s i o n  method. Aqueous and e thano l i c  e x t r a c t s  o f  these p l a n t s  c o l l e c t e d  
from d i f f e r e n t  l o c a l i t i e s  i n  Turkey were found t o  i n h i b i t  t he  growth o f  some Gram 
p o s i t i v e  and Gram negat ive bac te r ia .  Among them 29 p l a n t s  have shown s i g n i f i c a n t  
a n t i b a c t e r i a l  a c t i v i t y . T h e  e thano l i c  e x t r a c t s  were ascertained t o  be more e f f e c t i v e  
than the  aqueous e x t r a c t s  i n  i n h i b i t i n g  b a c t e r i a l  growth(1).  
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D u r i n g  t h e  p a s t  t e n  years,  a l a r g e  number o f  i s o q u i n o l i n e  a l k a l o i d s  were i s o l a t e d  
f rom Fumaria and Corydalis spec ies  growing i n  Turkey(2-7) .  I t  was o f  i n t e r e s t  t o  
examine t h e  i n  v i t r o  a n t i b a c t e r i a l  a c t i v i t y  o f  some i s o q u i n o l i n e  a l k a l o i d s .  
T h i r t y - t w o  i s o q u i n o l i n e  d e r i v a t i v e s  f rom T u r k i s h  Fumaria and Corydalis spec ies  
a g a i n s t  s e v e r a l  b a c t e r i a  u s i n g  d i s c - p l a t e  t o  d i s c o v e r  new aspec ts  o f  t h e  r e l a t i o n s h i p  
between a n t i b a c t e r i a l  a c t i v i t y  and chemica l  s t r u c t u r e  o f  them. Among t h e  i s o q u i n o l i n e  
d e r i v a t i v e s  examined, p h t h a l i d e i s o q u i n o l i n e s  and tetrahydroprotoberberines a r e  t h e  
most a c t i v e  groups. The a c t i v i t y  o f  p r o t o p i n e s  i s  s i m i l a r  t o  t h a t  o f  
benzophenanthridines(8). 
Tha a n t i b a c t e r i a l  a c t i v i t y  o f  t r i t e r p e n e  saponins i s o l a t e d  f rom t h e  r o o t s  o f  
Symphytum officinale has a l s o  determined u s i n g  agar d i f f u s i o n  method(9) .  

Screeninq f o r  A n t i f u n q a l  A c t i v i t y  
I n  ou r  c o n t i n u i n q  sea rch  f o r  n a t u r a l  p roduc ts ,  102 p l a n t s  were a l s o  i n v e s t i q a t e d  i n  
t h e  t e s t e d  
a g a i n s t  Candida albicans and t h r e e  dermatophytes. Among these,  29 p l a n t  e x t r a c t s  have 
been found t o  possess h i g h e r  a c t i v i t y  t h a n  t h e  o t h e r s .  The r e s u l t s  i n d i c a t e  t h a t  t h e  
a n t i f u n g a l  a c t i v i t i e s  o f  t hese  p l a n t  e x t r a c t s  m igh t  be r e l a t e d  t o  t h e i r  p h e n o l i c  
m o i e t i e s .  

aspect  o f  t he i r  a n t i f u n g a l  a c t i v i t i e s ( l 0 ) .  T h e i r  e t h a n o l i c  e x t r a c t s  were 

Screeninq f o r  A n t i i n f l a m m a t o r y  A c t i v i t y  
Bo th  s t e r o i d a l  and n o n s t e r o i d a l  a n t i i n f l a m m a t o r y  d rugs  c u r r e n t l y  used i n  t h e  
t r e a t m e n t  o f  i n f l ammato ry  d iseases a r e  known t o  have v a r i o u s  s i d e  e f f e c t s .  Thus 
i n v e s t i g a t i o n s  f o r  t h e  new a n t i i n f l a m m a t o r y  agen ts  wi th  minimum s i d e  e f f e c t s  a r e  
s t i l l  a c h a l l e n g e  and s t u d i e s  on b o t h  s y n t h e t i c  d rugs  and p l a n t s  a r e  conducted t o  
r e a l i z e  t h i s  purpose. I n  T u r k i s h  f o l k  medic ine,  many p l a n t s  have been used i n  t h e  
t r e a t m e n t  o f  rheumato id a r t h r i t i s  and some a n t i i n f l a m m a t o r y  d iseases.  The aqueous 
e x t r a c t s  o f  29 p l a n t  spec ies  f rom 18 f a m i l y  were t e s t e d  f o r  t h e i r  a n t i i n f l a m m a t o r y  
a c t i v i t i e s  by u s i n g  carrageenan-induced h i n d  paw edema method i n  mice. Ten o f  t h e  
p l a n t s  showed s i g n i f i c a n t  a n t i i n f l a m m a t o r y  a c t i v i t y ( l 1 ) .  
For t h e  d e t e r m i n a t i o n  o f  a c t i v e  p r i n c i p l e ,  t h e  e t h a n o l i c  e x t r a c t  o f  t h e  r o o t s  o f  
Paeonia daurica showed s i g n i f i c a n t  a c t i v i t y  was s u b j e c t e d  t o  a s e r i a l  f r a c t i o n a t i o n  
w i th  hexane, ch lo ro fo rm,  n - b u t a n o l  and water ,  r e s p e c t i v e l y .  Each f r a c t i o n  was t h e n  
t e s t e d  f o r  i t s  a n t i i n f l a m m a t o r y  a c t i v i t y  w i th  carrageenan- induced h i n d  paw edema 
method i n  mice. The hexane f r a c t i o n  was showed s i g n i f i c a n t  a n t i i n f l a m m a t o r y  a c t i v i t y .  
To de te rm ine  t h e  a n t i i n f l a m m a t o r y  p r i n c i p l e  o f  t h i s  f r a c t i o n , t w o  s p o t s  d e t e c t e d  on 
t l c  were separa ted  wi th  p r e p a r a t i v e  t l c  and each f r a c t i o n  was a d m i n i s t e r e d  t o  mice. 
The a c t i v e  a n t i i n f l a m m a t o r y  p r i n c i p l e  was determined as paeonol. I n  o r d e r  t o  f i n d  t h e  
t h e  amount o f  paeonol  i n  t h i s  f r a c t i o n ,  i t  was ana lyzed  w i th  HPLC and t h e  paeonol  
c o n t e n t  was c a l c u l a t e d  as 86.12 E. As a r e s u l t  o f  t h i s  s tudy ,  t h e  r o o t s  o f  Paeonia 
daurica c o u l d  be used as a s u b s t i t u t e  f o r  t h e  o f f i c i a l  d r u g  known as  t h e  r o o t s  o f  
Paeonia moutan i n  t r a d i t i o n a l  Chinese m e d i c i n e ( l 2 ) .  

Screeninq f o r  Ana lqes i c  A c t i v i t y  
Ana lges i c  d rugs  c u r r e n t l y  used a r e  e i t h e r  n a r c o t i c  or n o n - n a r c o t i c s  which have p roven  
s i d e  and t o x i c  e f f e c t s .  To develop new s y n t h e t i c  compounds i n  t h i s  ca tegory  i s  an 
expensive and a g a i n  may have some problems o f  s i d e  e f f e c t s .  On t h e  c o n t r a r y ,  many 
medic ines o f  p l a n t  o r i g i n  had been used and a r e  i n  use s u c c e s s f u l l y  s i n c e  l o n g  t i m e  
w i t h o u t  any s e r i o u s  e f f e c t s .  The l a c k  o f  p o t e n t  a n a l g e s i c  d rugs  now a c t u a l l y  i n  use 
prompted t h i s  s tudy  i n  which some T u r k i s h  m e d i c i n a l  p l a n t s  for t h e i r  a n a l g e s i c  
a c t i v i t i e s  were screened by t a i l  f l i c k  method i n  mice. The a n a l g e s i c  a c t i v i t i e s  o f  
t hese  e x t r a c t s  were compared w i th  a c e t y l s a l i c y l i c  a c i d  used as s t a n d a r d  drug.  The 
r e s u l t s  showed t h a t  t h e  p l a n t s  possessed v a r y i n g  degrees o f  a n a l g e s i c  a c t i v i t y  a t  
v a r i o u s  d o s e s ( l 3 ) .  
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Screeninq f o r  A n t i - p l a t e l e t  A c t i v i t y  
The r o l e  o f  a n t i - p l a t e l e t  d rugs  i n  t h e  c o n t r o l  o f  c a r d i o v a s c u l a r  d i seases  c o n t i n u e s  
t o  be emphasized. I t  i s  w e l l  recogn ized  t h a t  p l a t e l e t - v e s s e l  w a l l  i n t e r a c t i o n s  a r e  
i m p o r t a n t  i n  t h e  development o f  t h rombos is  and a the rosc le ros i s .Thus ,  i n h i b i t i o n  o f  
p l a t e l e t  f u n c t i o n  may be a p r o m i s i n g  approach f o r  t h e  p r e v e n t i o n  o f  thrombosis .  
A l though many agen ts  have been r e p o r t e d  t o  have i n  v i t r o  a n t i - p l a t e l e t  e f f e c t s ,  o n l y  
few o f  them a r e  c l i n i c a l l y  u s e f u l  i n  a n t i t h r o m b o t i c  the rapy .  There fo re ,  i t  i s  v e r y  
i m p o r t a n t  i n  s e a r c h i n g  f o r  new a n t i - p l a t e l e t  d rugs  f o r  t h i s  purpose. The e f f e c t  o f  
some T u r k i s h  m e d i c i n a l  p l a n t s  a g a i n s t  human p l a t e l e t  a g g r e g a t i o n  i nduced  by AA, 
c o l l a g e n  and PAF have been examined. Our p r e l i m i n a r y  b i o l o g i c a l  a c t i v i t y  e v a l u a t i o n  
o f  an e t h a n o l i c  e x t r a c t s  o f  Fumaria vaillantii, Narcissus tazetta ssp.tazetta, 
Leucojum aestivum, Pancratium maritimum, Thermopsis turcica, Buxus longifolia, 
Fritillaria imperialis, Cistus laurifolius, Consolida hellespontica, Urtica dioica, 
Taxus baccata and Nitraria schoberi were t h e  most p o t e n t  i n h i b i t o r s  w i th  m in ima l  
e f f e c t i v e  c o n c e n t r a t i o n s .  Among them, Fumaria vaillantii showed complete i n h i b i t i o n  
on p l a t e l e t  a g g r e g a t i o n  caused by AA and c o l l a g e n  i n h i b i t o r s  o f  thromboxane 
fo rma t ion .  B ioassay-guided f r a c t i o n a t i o n  o f  t h e  e t h a n o l i c  e x t r a c t  o f  Fumaria 
vaillantii r e s u l t e d  i n  t h e  i s o l a t i o n  o f  p r o t o p i n e .  The e t h a n o l i c  e x t r a c t  o f  Narcissus 
tazetta ssp. tazetta a l s o  showed s t r o n g  a n t i - p l a t e l e t  e f f e c t s  on A A  and c o l l a g e n  
induced  p l a t e l e t  agg rega t ion .  D u r i n g  b i o a s s a y - d i r e c t e d  f r a c t i o n a t i o n  s t u d i e s ,  t h e  
a l k a l o i d a l  f r a c t i o n  o f  t h i s  p l a n t  was a l s o  e f f e c t i v e .  Fo r  t h e  d e t e r m i n a t i o n  o f  a c t i v e  
compounds f rom Narcissus tazetta ssp. tazetta and o t h e r  p l a n t s  i s  i n  p rog ress .  
I n  t h e  case o f  t h e  v a s o r e l a x i n g  e f f e c t s ,  Narcissus tazetta ssp. tazetta showed 
i n h i b i t i o n  on t h e  c o n t r a c t i o n  o f  r a t  a o r t a  caused by h i g h  po tas ium and 
no rep inephr ine .  T h i s  p r e d i c t s  t h a t  e t h a n o l i c  e x t r a c t  o f  t h i s  p l a n t  may c o n t a i n  
ca lc ium-channel  b l o c k i n g  agents. 

Our c u r r e n t  r e s e a r c h  programme on a l k a l o i d - c o n t a i n i n g  p l a n t s  has r e c e n t l y  l e d  t o  t h e  
i s o l a t i o n  and s t r u c t u r e  e l u c i d a t i o n  o f  new a l o n g  w i th  s e v e r a l  known a l k a l o i d s  
be longed t o  d i f f e r e n t  s k e l e t o n s .  Among new a l k a l o i d s ,  j e r v i n o n e  and 
l-hydro~y-5~6-dihydrojervine as w e l l  as known a l k a l o i d  0 - a c e t y l j e r v i n e  f rom t h e  
rh izomes o f  Veratrum album e x h i b i t e d  a n t i h y p e r t e n s i v e  e f f e c t  i n  dose-dependent 
manner ( l 4 ) .  On t h e  o t h e r  hand, a new t r i t e r p e n o i d a l  saponin o f  hederagenin named 
Symphytoxide-A has been i s o l a t e d  f rom t h e  r o o t s  o f  Symphytum officinale. This 
compound a l s o  e x h i b i t e d  hypo tens i ve  a c t i v i t y  i n  a n a e s t h e t i z e d  r a t s ( l 5 ) .  

As a p a r t  o f  ou r  phy tochemica l  s t u d i e s ,  a new s t e r o i d a l  base, ebeinone has been 
i s o l a t e d  f rom t h e  b u l b s  o f  Fritillaria imperialis a l o n g  w i th  o t h e r  known s t e r o i d a l  
bases. Ebeinone e x h i b i t e d  a n t i c h o l i n e r g i c  a c t i v i t y  i n  i s o l a t e d  t i s s u e  exper iments.  
Ebeinone a l s o  c o m p l e t e l y  b l o c k e d  i n h i b i t o r y  responses o f  a c e t y l c h o l i n e  

I n  c o n c l u s i o n ,  i t  must be emphasized t h a t  new b i o l o g i c a l l y  a c t i v e  compounds can be 
e s s e n t i a l  n o t  o n l y  f o r  new t h e r a p i e s  b u t  a l s o  as s t a r t i n g  m a t e r i a l s  f o r  
s e m i - s y n t h e t i c  d rugs  and as l e a d  compounds f o r  t h e  development o f  s y n t h e t i c  
medic ines.  
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