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ABSTRACT :
E 12145
Caffeic acid (CAF) and derivatives are a group of naturally occurring
polyphenol, which have been shown to have beneficial health effects. In order to
understand the structure-activity relationship on their properties including antioxidant
activities, effect on microsomal enzymes activity and cytotoxicity on human liver
cells, therefore CAF derivatives were synthesized and studied. The synthetic CAF
ester derivatives included ethyl 1- (3°, 4’- dihydroxyphenyl) propenate (EDP), octyl

1- (3’, 4’- dihydroxyphenyl) propenate (ODP), phenylmethyl 1- (3°, 4’-
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dihydroxyphenyl) propenate (PMDP), phenylethyl 1- (3’, 4’- dihydroxyphenyl)
propenate (PEDP), and amide derivatives included, ethyl 1- (3°, 4’- dihydroxyphenyl)
propenamide (EDPA), octyl 1- (3°, 4’- dihydroxyphenyl) propenamide (ODPA),
phenmethyl 1- (3°, 4’- dihydroxyphenyl) propenamide (PMDPA) and phenethly 1-
(3°, 4’- dihydroxyphenyl) propenamide (PEDPA). The CAF derivatives were
subsequently investigated for antioxidant microsomal enzymes and cytotoxicity. The
results showed that CAF and its derivatives had high potency to scavenge DPPH
radicals, hydroxyl radical, superoxide anion and nitric oxide in dose- dependent
manner. Antioxidant properties were evaluated using ferric reducing antioxidant
power (FRAP), reducing power and inhibition of linoleic acid emulsion system.
EDPA and EDP possessed the highest potency to scavenge free radicals and
antioxidative activity comparing with other derivatives. Pooled human liver
microsomes were prepared as a source of microsomal enzymes and phenacetin, p-
nitrophenol and diazepam were used as the substrates for CYP1A2, CYP2El and
CYP3AA4, respectively and were analysed by HPLC and spectrophotometer. Cornish-
Bowden and Dixon plots showed that CAF inhibited all CYP isoforms with
uncompetitive inhibition, whereas ester derivatives inhibited CYP1A2, CYP2E1 and
CYP3A4 with mixed type, uncompetitive and competitive, respectively. In addition,
the amide derivatives inhibited the CYP1A2 and CYP2E1 with uncompetitive type,
whereas CYP3A4 was competitively inhibited. The EDPA strongly inhibited
CYP1A2 and CYP3A4 activity as indicated by ICso of 0.39 and 0.82 pM,
respectively. The ODP was found to be the most potent inhibitor of CYP2E1 with its

ICso0f 0.14 pM.
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UDP-glucuronosyltransferase (UGT), glutathione S-transferase (GST), ‘and heme
oxygenase-1 (HO-1) were prepared from the extract from Hep G2 cells line which
had been treated with CAF and its derivatives for 6, 12, 24, 48 and 72 hrs. The UGT,
GST and HO-1 activity were determined using p-nitrophenol, CDNB and hemin as
substrates and measured by spectrophotometer. The results showed that EDP,
PMDPA and CAF were the most potent inducers of UGT, GST and HO-1 activity,
respectively. Cytotoxicity of the Hep G2 cells by CAF and its derivatives was
assessed by MTT method. The PEDPA was the most cytotoxic compound to human
liver cells with ICs of 37.80 uM. The small molecules of CAF derivatives are highly
effective to scavenge free radicals and antioxidant properties, while large molecules
are highly effective to induce phase II enzymes and cytotoxicity. Furthermore, the
effects of CAF and its derivatives, especially EDP, EDPA, PMDPA and PEDPA

should be extensively studied in in vivo models.
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