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Abstract. Evidenc~ for the occurrence of a substance closely resembling emetyleholine in 
PorophyUurn lanc~glatun DC is presented. I t s  eoneoatra t ion in terms of acotylcholine estimated 
by biological assay was 0.1 =t= 0.02 lzmol g-1 fresh weight of leaf. 

Porophyllura lanceolatura DC is a member of the Compositae occurring in the 'Corrado' veg- 
etat ion of Brazil. Iu some regions of tha t  country it is popularly believed tha t  infusions of the 
plant are an effective remedy for hypertension. This investigation was initially undertaken to 
test  the hypothesis that  a substance of potential  medicinal importance might be present. A sub- 
stance with similar properties to aeotyleholiao has been identified in largo quantities from 
Porophyllura lanceolatura. 

Plants of  P. lar~cealatum were growa from seeds in a heated glass house. An aqueous extract  
was prepare4 by m~ceratiou of leaves in tea volumes of water, followed by filtration. The filtrate 
was eoac~atra~od to about h~lf its volume by evaporat ion under reduced pressure and sufficient 
sodium chloride was added to m~ke the solutioa isotonic to blood. Biological assays were perform- 
ed  by s taadard pharmacological techniques (B~ag 1952). 

The aqueous extract  was compared wi th  acetylcholine on five biologica 
preparat ions (Table 1). The responses to the extract  were quali tat ively 
similar to those of acetylcholine. The log dose response curves were parallel 
and the responses to both  acetylcholine and the extract  were abolished b y  
atropine sulphate bu t  not  b y  mepyramine maleate. There was good quanti- 
ta t ive  agreement when the concentrat ion of acetylcholine in the extract  
was determined by  four different assays. 

The active principle resembled acetylcholine in its s tabil i ty and solubility 
(Table 1). Like acetylcholine it was unstable in blood bu t  was not  inact ivated 
b y  t rypsin or chymotrypsin.  Ext rac t s  of leaves from different plants were 
assayed. The mean content  (:~: s.e.m.) of acetylcholine was found to be 
0.1 ~ 0.02 9mol g-1 (n ~- 13). 

Chemical evidence is needed for conclusive identification of acetylcholine 
in the leaves of Porophyllum lanceolatum. The present pharmacological da ta  
indicate tha t  the substance is either acetylcholine or a very  closely related 
choline ester. 

The de~ectioa of acetylcholine in P. lanceolatum, a plant in which phyto-  
chromo-mediated responses have boon shown to occur (FELIFPE and LvcAs 
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A C E T Y L C H O L I N E - L I K E  S U B S T A N C E  

TJ~aT.E 1 

PROP]~RTIE$ OF THE S~ST/kNCE IN THE LEAVES of  Porophyllum lanceola~um 
I n  all t e s t s  t h e  r e sponse  to  t h e  pr inciple  was  ident ica l  w i th  t h a t  to aoetylohol ine  
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Tes t  R e s p o n s e  

Es t imated  
aeet ylcholine 
concentration 

[tLmol g-1 leaf] 

1. Pha rmaco log ica l  ac t ions  
(a) Cat  a r te r ia l  b lood p ressu re  

(b) r a t  i sola ted f u n d a l  s t r ip  

(c) r abb i t  isolated j e j u n u m  

(d) ca t  t r achea l  cha i n  

(e) gu inea-p ig  isolated i l eum 

2. S tab i l i ty  

3. E n z y m e s  

4. Solubi l i ty  

Lowered ,  especia l ly  diastol ic  p ressure ;  u n a f -  
f ec ted  b y  b i la tera l  v a g o t o m y  or h e x a m o t h o n i .  
u m  (28 ~mol);  abol i shed  by  a t rop ine  ( 1.4 ~mol)  

Cont rac t ion ,  c u m u l a t i v e  log dose r e sponse  
cu rves  parallel., abo l i shed  b y  a t rop ine  
(3 • 10-61~) 

Cont rac t ion ,  abo l i shed  b y  a t rop ine  
(1.5 • 10-6M:) 

Con t rac t ion  

Cont rac t ion ;  abol i shed  b y  a t rop ine  
(1.5 • 10-71~) 
b u t  no t  b y  m e p y r a m i n e  (5 • 10-6M) 

5 %  of  biological  a c t i v i t y  r e m a i n e d  a f te r  
15 ra in  a t  p l~ 12.5 a n d  20 ~ 
100% of  biological  a c t i v i t y  r e m a i n e d  a f te r  
60 rain  a t  pI-I 7.0 a n d  99 ~ 

I n a c t i v a t e d  b y  i n c u b a t i o n  w i th  ca t  blood for 
5 ra in  a t  37~  

P e t r o l e u m  spir i t  - -  insoluble  
E t h y l  ace t a t e  - -  s l igh t ly  soluble 
M e t h a n o l  - -  m o d e r a t e l y  soluble  

0.15 

0.14 

0.15 

0.14 

1971; FELIPPE et al. 1971a, 1971b) suggests that this species would be a useful 
tool for studies on the relationship between phytochrome and acetylcholine 
(gAFFE 1970). Plants grow rapidly in the glasshouse and within a month 
from planting flowering can be induced by short-day treatment. 
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