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Curcumin and the curcuminoids belong to the 
group of diarylheptanoids. The rhizomes of 
Curcuma longa L. (turmeric) contain 3-5% of 
curcumin and two related compounds; de- 
methoxy- and bisdemethoxycurcumin. The rhiz- 
omes of Curcuma longa L. are reported to have 
anti-inflammatory activity, which is ascribed to 
the content of the curcuminoids (Mukopadhyay et 
al., 1982; Rao et al., 1982; Deodhar et al., 1980; 
Satoskar et al., 1986; Yegnanarayan et al., 1976; 
Srimal and Dhawan, 1973; Arora et al., 1971; 
Sharma and Chandra, 1987; Ghatak and Basu, 
1972). 

Recent studies in animals indicate that the 
anti-inflammatory activity of pure curcumin is less 
than the activity observed when a mixture of the 3 
curcuminoids equal to what is isolated from plant 
material is used (Srimal and Dhawan, personal 
communication). This might indicate a synergistic 
effect of the curcuminoids in vivo. 

One of the postulated action mechanisms for 
non-steroidal anti-inflammatory drugs (NSAID's) 
is the blocking of the lipoxygenase (LO) pathway 

Correspondence: H.H. Tonnesen, Institute of Pharmacy, Uni- 
versity of Oslo, P.O. Box 1068, Blindern, 0316 Oslo 3, Norway. 

or the cyclo-oxygenase pathway (Palmer and 
Salmon, 1985; Paulus et al., 1987). Due to the 
simplicity of the method, soybean lipoxygenase 
has been widely used for the primary screening of 
LO inhibitors (Alcaraz and Ferrandiz, 1987). 

In a previous work (Tonnesen, 1989), the possi- 
ble inhibitory effect of pure, synthetic curcumin 
on 15-1ipoxygenase was investigated by use of 
soybean lipoxygenase. Linoleic acid was used as 
substrate. 

The results obtained showed that curcumin had 
a significant catalytic effect on the peroxidation of 
linoleic acid under the experimental conditions 
given. The catalytic effect was proportional to the 
curcumin concentration. Curcumin, however, is 
shown to have inhibitory effect on mammalian 
5-1ipoxygenase and cyclo-oxygenase (Flynn et al., 
1986). The results reported by Flynn et al. were 
obtained using commercially available curcumin. 
Commercially obtained curcumin is found to con- 
tain about 6% demethoxycurcumin and about 0.3% 
bisdemethoxycurcumin (Tonnesen, unpublished 
work). 

For further studies on the mechanism of the 
anti-inflammatory action of curcumin, a possible 
inhibitory effect of the other curcumin analogs 
and of different qualities of commercially ob- 
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Fig. 1. Catalytic effect on the peroxidation of linoleic acid by 
addition of curcuminoids to the 15-1ipoxygenase/linoleic acid 
system. (o e), Curcumin (synthetic); (zx zx), de- 
rnethoxycurcumin (synthetic); (o o), bisdemethoxy- 
curcumin (synthetic); (x  x), curcumin (commercially 

obtained, Chr. Hansen Lab.). 

t a ined  curcumin  on  15-1ipoxygenase was investi-  
gated.  Pure demethoxy-  and  b i sdemethoxycurcu-  
min  were synthesized after  the me thod  of Pabon  
(Pabon,  1964). Commerc ia l ly  ob ta ined  curcumin  
was p rov ided  by  Chr is t ian  Hansen ' s  Labora tor ies ,  
Denmark ,  and  by  F luka ,  Switzerland.  

The  curcumino ids  were dissolved in e thanol  
and  mixed with the  reac t ion  m e d i u m  conta in ing  
l inoleic  acid. Soybean  l ipoxygenase  was then ad-  
ded.  The  reac t ion  was fol lowed b y  measur ing  an 
increase  in abso rbance  at  234 nm for 90 s as 
descr ibed  previous ly  (TBnnesen, 1989). Dif ferent  
concen t ra t ions  of  the curcumino ids  and  of l inoleic 
acid  (substra te)  were invest igated,  and  the results  
are  given in Figs. 1 and  2. 

Deme thoxycu rcumin  has a s ignif icant  ca ta ly t ic  
effect  on the pe rox ida t ion  of  l inoleic acid in the 
concen t ra t ion  range  0.0133-0.0003 m g / m l .  The  
ca ta ly t ic  effect increases  with decreas ing con- 
cen t ra t ions  of  demethoxycurcumin .  
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Fig. 2. Lineweaver-Burke plot of the inverse of the molar 
substrate concentration vs the inverse of the change in ab- 
sorbance at 234 nm from t=30 s to t=90  s. (e O), 
Sample without curcumin (y = 2.49.10 -6 x +6.77, r =  
0.9988); (© ©), demethoxycurcumin concentration 
0.00133 mg/ml (y = 2.39- 10 -6 x + 5.68, r = 0.9965); 
(× ×), bisdemethoxycurcumin concentration 0.00133 

mg/ml (y = 2.13.10 -6 x + 4.71, r = 0.9968). 

B i sdemethoxycurcumin  in a concen t ra t ion  of  
0.0133 m g / m l  inhibi ts  the pe rox ida t ion  of  l inoleic  
acid. The  exper iment  was pe r fo rmed  with  two 
di f ferent  ba tches  of synthe t ic  b i sdeme thoxy-  
curcumin.  

At  lower concen t ra t ions  (0.0067-0.0003 m g /  
ml), b i sdemethoxycurcumin  has a ca ta ly t ic  effect 
on the pe rox ida t ion  react ion.  This  effect is p ropo r -  
t ional  wi th  the concen t ra t ion  of  b i sdemethoxy-  
curcumin  in the samples.  

The  L i n e w e a v e r - B u r k e  plots  of  deme thoxy-  and 
b i sdeme thoxycu rcumin  indica te  an uncompe t i t ive  
act ivat ion mechan i sm (Fig.  2). This  is in agree-  
men t  with what  is ob t a ined  with  pure  curcumin  
(Tennesen ,  1989). 



T h e  two qua l i t i e s  o f  c o m m e r c i a l l y  o b t a i n e d  
c u r c u m i n  inc rease  the  p e r o x i d a t i o n  ra te  w i th  a 

f ac to r  of  a b o u t  180 c o m p a r e d  to a s a m p l e  w i t h o u t  

the  a d d i t i o n  o f  c u r c u m i n o i d s .  

T h e  resul ts  o b t a i n e d  in this e x p e r i m e n t  s h o w  

tha t  the  3 n a t u r a l l y  o c c u r r i n g  c u r c u m i n  ana logs  

h a v e  a ca ta ly t i c  e f fec t  on  the  p e r o x i d a t i o n  of  

l ino le ic  ac id  by  s o y b e a n  l ipoxygenase .  W h e n  a 

m i x t u r e  of  the  c u r c u m i n o i d s  is used  ( c o m m e r c i a l l y  

ava i l ab l e  c u r c u m i n  p r o d u c t s )  the  ca ta ly t i c  e f fec t  

s eems  to be  synergis t ic .  I f  the a n t i - i n f l a m m a t o r y  

p r o p e r t i e s  o f  the  c u r c u m i n o i d s  are  r e l a t ed  to thei r  

c a t a ly t i c  ef fec t  o n  the  15-1ipoxygenase  m e c h a n i s m ,  

the  synerg is t ic  e f fec t  o f  the  c u r c u m i n o i d s  cou ld  be  

a poss ib le  e x p l a n a t i o n  fo r  the  d i f f e r ence  in ac t iv-  

i ty  o b s e r v e d  w h e n  p u r e  c u r c u m i n  and  c o m m e r -  

c ia l ly  o b t a i n e d  c u r c u m i n  are  used  in an imals .  
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