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ABSTRACT

Antioxidative and scavenging effects were investigated by using two hyaroxycinnamic acids (caffeetannins),

such as caffeic acid and chlorogenic acid, on oxidative stress and hepatotoxicity that induced by paraquat.

The results are summerized as follows:

1. To assess radical scavenging ability, reduction concentration (ICso) of 1.1 diphenyl-2-dipicrylhydrazine
(DPPH) were measured. ICs; values of caffeic acid and chlorogenic acid were 29.7+0.6 uM and 26.0+
0.5 uM respectively.

Their radical scavenging activities showed concentration—dependent manner.

2. In H;0,-induced hemolysis assay to rat blood, caffeic acid and chlorogenic acid led to different effects,
whose hemolysis inhibition ratios at 100 uM were 45.2+7.1% and 11.6 1 3.1% respectively.

3. In hypoxanthine-xanthine oxidase system producing superoxide anion, caffeic acid and chlorogenic acid
showed different inhibitory activities of xanthine oxidase showing 36.8+4.3% and 5.4+2.3%
respectively.

4. To microsomal NADPH dependent cytochrome p~450 reductase in rat liver, paraquat consumed NADPH
at a dose-dependent manner from O to 1 uM paraquat concentration. Caffeic acid and chlorogenic acid
blocked NADPH consumption rates at concentration—dependent manner and inhibition ratios at 100 uM
were 67.6% and 59.2% respectively.

5. Administration (30 mg/kg, iv) of paraquat to rats caused the marked elevation of glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT), lactate dehydrogenase (LDH), alkaline
phosphatase (ALP) and lipid peroxides (LPO) in the serum and lipid peroxides in the microsome as
compared to the control group. Serum GOT, GPT, LDH, ALP and LPO and liver microsomal LPO were
reduced significantly by caffeic acid (50 mg/kg), chlorogenic acid (25 mg/kg) and silymarin (150 mg/kg) as
compared to the paraquat group.

From these results, caffeic acid and chlorogenic acid exerted their antioxidative agents by removing reactive

oxygen substance (ROS) and scavenging effects by inhibiting ROS generating enzyme.

As a general, two hydroxyeinnamic acids showed the useful compounds for scavenger and reducer on the

paraquat induced hepatotoxicity.
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Table 1. Radical scavenging effects of hydroxycinnamic

Vol. 14, No. 3

Table 2. Infibitory effects of hydroxycinnamic acids on

acids on DPPH radical H;0,-induced hemolysis
Hydroxycinnamic acids ICso (uM)® Hydroxycinnamic acids ~ Conc.(uM)  Inhibition (%)

Caffeic acid 29.7x£0.6 Caffeic acid 1 232475
Chlorogeninc acid 26.0+0.5 10 40.6+5.1
a) Concentration required for 50% reduction of DPPH radical. The 100 45.2+7.1

mixture contained DPPH methanolic solution and hydroxycin- 1000 -

namic acids dissolved in DMSO. After 15 min, the absorbance of . .

mixture was measured at 580 nm. The results expressed as mean Chiorogenic acid 1 22114
+ standard errors (n=6) 10 55+25
100 11.6+£3.3
1000 21.1%£3.2
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The results expressed as mean + Standard errors (n=6)

Table 3. Inhibitory effects of hydroxycinnamic acids on
xanthine oxidase

Hydroxycinnamic acids =~ Conc.(uM)  Inhibition (%)
Caffeic acid 1 2.7+0.5
10 18.4+3.5
100 36.8+4.3
- Chlorogenic acid 1 77x14
10 28+1.6
100 54423

Reaction mixture contained sodium phosphate butter (125 mM, pH
6.5), EDTA (0.08 mM), LDH (20 IU/ml) and NADH (0.32 mM).
Incubation was started by the addition of NADH at 37°C. XOD
(0.05 TU/ml) and hypoxanthine (0.04 mM) were mixed just prior to
NADH addition.

The results expressed as mean =+ standard errors. (n=6)
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Table 4. Inhibitory effects of hydroxycinnamic acids on NADPH dependent cytochrome p-450 reductase in liver

microsome.
Consumption rate of -
Compound added Concentration (uM) NADPH Inhibition of Cyt.
(n mol/min/mg protein) P-450 reductase (%)
None 2.9240.13
100 1.41+0.10
Paraquat 500 1.824+0.09
1000 2.75+0.11
10 1.36+0.07 50.5
Caffeic acid 50 1.21+0.10 56.0
100 0.97+0.08 64.7
10 2.13+0.11 22.5
Chlorogenic acid 50 1.78+0.10 353
100 1.50+0.08 45.6

Reaction mixture contained liver microsomal protein (0.1 mg), paraquat (1 mM), NADPH (0.1 mM) in 50 mM Tris-Hcl buffer (pH 7.5) was
incubated at 30°C for 10 min, and the absorbance was measured at 340nm,

The results expressed as mean + standard errors. (n=6)
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Table 5. Effects of hydroxycinnamic acids on lipid perox-
ides in serum and liver microsome of rats intox-
icated with paraquat.

Serum Liver microsome

Treatment LPO LPO
(MDA nmol/m!l) (MDA n mol/g)

Control 2.94+0.32» 155.1+26.49
Paraquat (PQ) 4.66+0.63 394.5+78.6
Caffeic acid (50mg/kg)  2.57+0.409 221.3%30.9»
Chlorogenic acid +0.419 240.6+27.39
(5 mglkg) 332404 0.6+27.
Silymarin (150 mg/kg)  2.89+0.30» 194.7+21.52

Significantly different from the paraquat treated group. a) P< 0.05,
b) P<0.01, ¢) P<0.001. Each sample was given P.O. 18 hr and 30
min. before, and 6hr after the administration of paraquat (30 mgrkg,
iv).

LPO; Lipid peroxides, MDA; Malon dialdehyde.

The results expressed as mean -t standard errars. (n=6}
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Table 6. Effects of hydroxycinnamic acids on biochemical parameters in rats intoxicated with paraguat

GOT GPT LDH ALP
Treatment (Karmen Unit) (Karmen Unit) (Wroblewskiunit) (K-A Unit)

Control 585+9.179 24.5+3.20v 645.1+102.09 27.445.10»
Paraqust(PQ) 261.5+43.8 104.2+179 1918.6+236.2 58.0%3.57
Caffeic acid

A£12.8Y 9+11.2v 357.0+ .84 46.242.709
(50 mg/kg) 97 2.8 829+1 1357 13G.8 6.2
Chlorogenic acid 546369 441280 075.3 %+ 140,62 +4.630
(25 mg/kg) 80.5+6.36 584+12.8 1075.3%140.6 37.8+4.
Silymarin ) ) o .
(150 mg/kg) 75.3+6.400 56.9+5.350 871.4+152.59 36.21+6.229

Significantly different from the paraquat treated group. a) P<0.05, b) P<0.01, ¢) P<0.001. Each sample was given P.O. 18 hr and 30 min.

before, and 6hr afer the administration of paraquat (30 mg/kg, iv).

GOT ; glutamic oxaloacetic transaminase, GPT; glutamic pyruvic transaminase,LDH ; lactate dehydrogenase, ALP ; alkaline phosphatase.

The results expressed as mean = standard errors. (n=6)
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