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T h e  A c t i o n  of the  A l k a l o i d s  f r o m  Y e w  (Taxus baccata) on  t h e  A c t i o n  P o t e n t i a l  in  the  
Xenopus M e d u l l a t e d  A x o n  

The  poisonous  n a t u r e  of t he  leaves  a n d  berr ies  of t he  
yew (Taxus baccata) has  been  k n o w n  for cen tu r ies  ye t  t he  
c h e m i s t r y  and  phys io logy  of t he  ac t ive  c o m p o n e n t s  has  
been  s t r ange ly  neglected.  T he  yew con t a in s  a n u m b e r  of 
a lka lo ids  whose  c h e m i s t r y  ha s  been  p a r t l y  worked  ou t  b y  
BAXTER et el. ~. The  m a i n  i ng red i en t s  are  t ax i c ine  and  
var ious  ester i f ied de r iva t i ve s  of i t  as i nd i ca t ed  in F igure  1. 
This  m i x t u r e  is c rude  t ax ine .  No recen t  pha rmaco log ica l  
or phys io logica l  s tud ies  h a v e  been  car r ied  ou t  a n d  t he  
on ly  i n f o r m a t i o n  ava i l ab le  is t h a t  t h e  crude  t a x i n e  causes 
ca rd iac  a r res t  in  d ias to le  2-4. 
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Fig. 1. Tax ic ine ,  R 1 - -  R~ = H.  'Tax ine ' ,  R 1 = CH a o r  H.  R 2 
CO. C H  2. C. Ph .  H.  N (CH3) 2. 
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Fig.  2. T ime  course  of c rude  yew tax ine  depress ion  of e lectr ical  
a c t i v i t y  in  the  Xenopus single m e d u l l a t e d  n e r v e  fibre.  Ord ina t e ,  
V , ~ ,  is pe r cen t  c h a n g e  in p e a k  va lue  of the  f i r s t  t ime  de r i va t i ve  of 
vo l t age  assoc ia ted  wi th  the  r i s ing  phase  of t he  ac t ion  po ten t i a l .  
C o m p u t e r  p r i n t  ou t  p rov ides  300 po in t s /h .  E a c h  p o i n t  co r responds  
to  the  m e a n  of 12 consecu t ive  m e a s u r e m e n t s  t a k e n  a t  1 sec in te rva l s .  
S t imuIus  s t r e n g t h  is a d j u s t e d  so as to  m a i n t a i n  a c o n s t a n t  response  
l a t ency .  A t  t imes  des igna t ed  b y  T the  f ibre  was  exposed  to  2 • 10 5 M 
c rude  tax ine .  The  s y m b o l  R i n d i c a t e d  t ime  a t  wh ich  c rude  t ax ine  
was  r ep l aced  b y  pu re  R i n g e r  solut ion.  Records  of V , , ~  in excess  of 
120% co r r e spond  to the  m a x i m a l  l im i t i ng  va lues  o b t a i n e d  d u r i n g  
br ie f  in te rva l s  of s t r o n g  hype rpo l a r i z a t i on .  Con t inous  f luid e x c h a n g e  
was m a i n t a i n e d  t h r o u g h o u t  the  expe r imen t .  

A h y p o t h e t i c a l  model  of the  molecu la r  s t r uc tu r e  of t he  
ion recogn i t ion  s i te  a n d  t he  'h '  ga te  on  t he  sod ium chan -  
nel  has  appea red  elsewhere t o g e t h e r  w i t h  p o s t u l a t e d  
m e c h a n i s m s  of ac t ion  of t e t r o d o t o x i n  (TTX) on  the  fo rmer  
and  b a t r a c h o t o x i n  (BTX),  acon i t ine  and  v e r a t r a d i n e  on 
t h e  l a t t e r  5. C P K  molecu la r  models  of t ax ic ine  a n d  i ts  de- 
r i va t i ve s  suggested  t h a t  t ax i c ine  i tself  is a s t r u c t u r a l  
ana logue  of T T X  in ce r t a in  respects  a n d  t h a t  di- and  
t r i - ace ty l  t ax ic ine  h a v e  fea tu res  in  c o m m o n  w i t h  b o t h  
B T X  a n d  aconi t ine .  W e  the re fore  c o n d u c t e d  e x p e r i m e n t s  
to  d e t e r m i n e  w h e t h e r  the  mixed  a lkaloids  of Taxus bac- 
cata L. h a d  a n y  ac t ion  on the  p r o p a g a t e d  ac t ion  p o t e n t i a l  
in nerve .  

The  single axon  p r e p a r a t i o n  f rom Xenopus was p r e p a r e d  
as descr ibed  elsewhere% The  c rude  t a x i n e  c o n t a i n i n g  
t ax i c ine  and  var ious  fo rms  of i ts  es ters  was  isola ted f rom 
f resh  yew leaves  o b t a i n e d  f rom the  B i r m i n g h a m  Bo tan i ca l  
Gardens  b y  a mod i f i ca t i on  of t he  p rocedure  descr ibed  b y  
BAXTER et  al. 1. The  leaves  were dried in vacuo  a t  40~ 
for 3 days ;  a 100 g sampIe  of dr ied  leaves  was e x t r a c t e d  
w i t h  600 ml  of 0 .65% su lphur ic  acid for 4 ra in  in  a W a r i n g  
b lender .  Af te r  s t a n d i n g  for 3 days  a t  room t e m p e r a t u r e ,  
t he  m i x t u r e  was f i l tered (Celite) b y  suct ion,  a d j u s t e d  to 
p H  9 b y  a d d i t i o n  of aqueous  a m m o n i a  and  t h e n  e x t r a c t e d  
4 t imes  w i t h  200-ml po r t i ons  of c a r b o n  t e t raeh lo r ide .  
E a c h  of these  e x t r a c t s  was s h a k e n  w i t h  t he  s ame  150-ml 
po r t i on  of 10% su lphur ic  acid, separa ted ,  and  t h e  aqueous  
phase  was  bas i f ied  (cooling) w i t h  aqueous  a m m o n i a ,  a n d  
t h e n  e x t r a c t e d  6 t imes  w i t h  100-ml po r t i ons  of e the r ;  t h e  
c o m b i n e d  e the r  ex t r ac t s  were dr ied  ( anhydrous  m a g n e s i u m  
su lpha te )  f i l tered,  and  e v a p o r a t e d  to  d ryness  a t  r oom 
t e m p e r a t u r e  u n d e r  r educed  pressure .  The  c rude  t a x i n e  
(500 mg) was a colorless a m o r p h o u s  powder .  I t  was  s to red  
a t  - -78 ~ to p r e v e n t  possible  de te r io ra t ion .  

The  effect  of t he  crude  t a x i n e  is s h o w n  in F igure  2. 
Con t inued  exposure  of t he  Xenopus single f ibre  to  t he  
crude  t a x i n e  a t  a level  of 2 • 10 .5 M resu l ted  in a g radua l  
decl ine of V~,,~, t he  p e a k  va lue  of t h e  f i rs t  t i m e  d e r i v a t i v e  
of vo l t age  associa ted  w i t h  t he  r i s ing  phase  of t he  ac t ion  
po ten t i a l .  However ,  t he re  appea red  no change  in t h e  
m a x i m a l  l im i t i ng  va lue  a t t a i n e d  b y  Vmaz u n d e r  cond i t ions  
of s t rong  hype rpo la r i za t i on .  

I n  t e r m s  of a p rev ious  ana lys i s  7 these  f ind ings  ind ica te  
t h a t  t he  crude  t a x i n e  has  a l t e red  t he  p a r a m e t e r s  of sod ium 
c o n d u c t a n c e  a n d  poss ib ly  those  of po tass ium.  Of no te -  
w o r t h y  in t e r e s t  is t he  f ind ing  t h a t  comple te  recovery  f rom 
depress ion  is o f ten  a p p a r e n t  on  r e m o v a l  of t he  crude  
t ax ine .  Ana lys i s  of l a te r  and  more  p r o n o u n c e d  effects 
awa i t s  vo l tage  c l amp scru t iny .  Thus,  in conclus ion we 
r epo r t  t h a t  c rude  t a x i n e  f rom yew has  a n  effect  on  t he  
s ingle f ibre  ac t ion  po ten t i a l ,  b y  depress ing  t he  sod ium 
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conductance  in the  absence of any  effect  on the  electro- 
chemical  gradient .  F u r t h e r  s tudies  using specific con- 
s t i tuen t s  isolated f rom the  crude mix tu re  are underway.  

Riassunto. La tass ina  cruda,  o t t e n u t a  del tasso Taxus 
baccata L. ha d imos t ra to  di  r idurre  l ' influsso Na+ del- 
l 'azione potenzia le  di singole preparaz ioni  axon dal nervo 

sciatico della rana.  La tass ina  cruda  cont iene  una  mi- 
scela di compos t i  chimici  e noi suggeriamo c h e l a  tass icina 

il compos to  chimico responsabi le  per  questo  effetto.  
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The Effect of Cold and D i a z e p a m  on the Toxic i ty  

Fenf lu ramine  is an a m p h e t a m i n e  der iva t ive  and an 
an t iobes i ty  drug. Fenf lu ramine  intoxicat ions ,  especially 
in chi ldren,  have  of ten  been descr ibed in l i te ra ture  1 5; 
8-10 tab le t s  (160-200 mg) alone have  caused a severe 
in tox ica t ion  in a 2.5-year-old child 5. There  exists evidence 
t h a t  fenf luramine  has been used for hal lucinogenic 
purposes  6, which adds  to the  risk of fenf luramine  in- 
toxicat ions.  

The t r e a t m e n t  of fenf luramine  overdose is pr imar i ly  
symptomat i c ,  as no specific an t ido te  exisks 5. Forced 
diuresis is p robab ly  of doubtfu l  value1. Pyrexia ,  convul- 
sions and  t achyca rd ia  are character is t ic  of fenf luramine  
intoxicat ion.  Using control led animal  tests,  we in tend  to  
examine  whe the r  cold t r ea tmen t ,  d iazepam and  practolol  
have  any  posi t ive  effect  on the  t r e a t m e n t  of fenf luramine  
in toxicat ion.  

Materials and methods. Male NMRI-mice  used in the  
t e s t  were abou t  2 m o n t h s  old. The mice were bred  in 
convent iona l  l abora to ry  c i rcumstances ,  9-10 of t h e m  in 

Table I. The effect of cold treatment on mortality caused by fen- 
fluramine (75 mg/kg i.p.) in mice 

Removed to cold n Mortality Significance (p) 
(0~ after (%) 

Control  29 83 
0 ra in  10 0 % 0.001 
5 ra in  10 0 < 0.001 

10 min  9 11 % 0.001 
15 min 10 40 < 0.05 

TaMe II. The effect of diazepam and practolol on mortality caused by 
fenfluramine (75 mg/kg Lp.) in mice 

Post-treatment n Mortality Significance (p) 
after fenfluramine (%) 

Saline 28 71 
Diazepam (2 mg/kg) 10 0 < 0.001 
Diazepam (0.5 mg/kg) 10 0 < 0.001 
D i a z e p a m  (0.2 mg/kg)  19 21 < 0.01 
Prac to lo l  (2 mg/kg)  10 60 n.s. 
Pract01ol  (5 mg/kg)  9 11 < 0.01 

D iazepam,  p rac to lo l  a n d  phys io logica l  sal ine so lu t ion  were  ad-  
min i s t e red  in to  the  ta i l  vein  1.5 min  a f t e r  the  fenf lu ramine  in ject ion.  

of Fenf luramine  in Mice 

1 box. The fenf luramine  hydrochlor ide  dose used in all the  
tes t s  was 75 mg/kg  i.p. because according to the  pre- 
i iminary  tes ts  it  killed 0.75 of the  aggregated  mice. The 
final  mor t a l i t y  figures were recorded in 24 h. 

In  cold t r e a t m e n t  tes ts  we used 7 groups  of mice, each 
group consis t ing of 9-10 mice. The fenf luramine  in ject ion 
was admin is te red  at  1 min in tervals  to d i f ferent  mice of 
the  group. The mice of the  1st group were r emoved  to the  
same cold box (0 ~ ins t an t ly  af ter  the  injection.  The mice 
ot the  2rid group were r emoved  to  the  same cold box 
(0~ 5 min,  those  of the  3rd group 10 min  and  the  mice 
of t he  4th group 15 min af ter  the  injection.  Al te r  the  
injection,  before the  removal  to the  cold, the  animals  of 
the  group were also kep t  in the  same box at  room temper -  
a ture  (22 ~ 1 h af ter  the  in ject ion the  mice were b rough t  
to room tempera tu re .  The t es t  consis ted of 3 control  
groups. The mice of the  1st group were r emoved  to 
ano ther  box at  room t e m p e r a t u r e  5 min,  those  of t he  2rid 
group 10 min  and  the  mice of the  3rd group 15 min af ter  
the  injection.  

The effect of d iazepam and practolol  was examined  wi th  
9 groups of mice, each of which consis ted of 9-10 mice. The 
fenf luramine in ject ion was admin is te red  at  2 min  in tervals  
to d i f ferent  mice of the  group. 1.50 min  af ter  t he  adminis-  
t r a t ion  oI fenf luramine  the  mice received i.v. e i ther  
diazepam, praetolol  or physiological  saline solution. The 
mice of each group were pu t  in the  same box af ter  the  
injection.  

Results. As soon as 5 min  af ter  the  fenf luramine  
injection,  the  animals  je rked  and  had  clonic convulsions.  
Increased sal ivat ion and  the  r ig id i ty  of the  l imbs occurred 
as well. Occasional  j umping  a t t acks  were developed af ter  
7-8 min.  l~ost animals  went  into a coma before dea th .  
Most  le thal  cases were p roduced  15-30 min  af ter  the  
injection,  rarely any  sooner or later.  Those animals  which  
survived were in good condi t ion  af ter  24 h. Increased  
aggressiveness was a f requen t  s y mp t o m.  

Cold t r e a t m e n t  decreased or abolished the  hype rac t i v i t y  
and the  convulsions caused by  fenf turamine.  The effect  
of cold t r e a t m e n t  on the  tox ic i ty  of fenf luramine  has been 
descr ibed in Table I. I t  can be observed t h a t  when  the  
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