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ABSTRACT

To investigate and evaluated the scavenging and antioxidative effects of various
flavonoids on paraquat induced toxicity, in vivo and vitro tests of eight flavonoids
(catechin, epocatechin, flavone, chrysin, apigenin, quercetin, morin and biochanin A)
were carried out.

The generation of reactive oxygen substances(ROS) in PMS-NADH system H.O. induced
hemolysis and lipidperoxidation to blood, NADPH dependent lipidperoxidation to liver and
lung microsome by paraquat were studied.

The results are summerized as follows:

1) In the concentration ranges from 3.3 to 9.8sM of catechin, epicatechin, quercetin and

biochanin A removed the 50% of DPPH radical scavenging effects.

2) In the concentration ranges from 0.60 to 1.86 mM of catechin, epicatechin, quercetin
and biochanin A showed the inhibitory and antioxidative activity on superoxide anion
which gernerated in PMA-NADH system.

3) In the concentration ranges from 0.12 to 0.49mM of catechin, epicatechin, quercetin
and biochanin A showed the inhibitory and antioxidative activity on H.0. which
generated in PMA-NADH system.

4) In the concentration ranges from 0.6x10™ to 6.3x10°mM of catechin, epicatechin,
flavone, chrysin, quercetin and morin showed the inhibitory and antioxidative
activity on H.O. induced hemolysis to blood

5) All flavonoids tested exhibited inhibitory and antioxidative effects on paraquat
induced liver and lung microsomal lipidperoxidation.

Therefore, all flavonoids evaluated showed the useful compounds for scavenger and

antioxidant on paraquat induced toxicity.
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Table 2. Radical Savenging Effects of Various Fla-
vonoids on DPPH Radical.

Flavonoids S50¢Reduction”
(kM)
Catechin 6.9
Epicatechin 3.5
Flavone -
Chrysin -
Apigenin -
Quercetin 3.3
Morin -
BiochaninA 9.8
a) Amount reguired for 50% reduction of DPPH

after 30mins.

Table 3. Inhibitory Effects of Various Flavonoids
on the Formation of Superoxide Anion in
PMS-NADH System(I).

Flavonoids 1Cs(mM)
Catechin 1.86
Epicatechin 0.80
Flavone -
Chrysin -
Apigenin 1.38
Quercetin 0.08
Morin -
BiochaninA 0.60

* Reaction mixture contained 1.6mM PMS, 7.5mM
NADH and 140mM DMSO in 0.1mM phosphate
buffer(pll 7.5) at 37°C for 10mins.

Table 4. Inhibitory Effects of Various Flavonoids
on Formation of H.O. in PMS-NADH sys

tem(Il).

Flavonoids 1C(mM)
Catechin 0.49
Epicatechin 0.12
Flavone 0,22
Chrysin 0.26
Apigenin -
Quercetin 0.07
Morin 0.06
BiochaninA -

* Reaction mixture contained 1.6mM PMS, 7.5mM
NADH and 140mM DMSO in 0.1mM Phosphate
buffer(pH 7.5) at 37°C for Omins.
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Table 5. Inhibitory Effects of Various Flavonoids
on H.O.-Induced Hemolysis.

Flavonoids IC;,(mM)
Catechin 6.3x10"°
Epicatechin 4,8%X 107
Flavone 1.8x10°*
Chrysin 7.8%10°
Apigenin -

Quercetin 0.6X10"
Morin 2.0x10"
BiochaninA -
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Table 6. Antioxidative Effects of Various Flavon-
oids on Fe(lll)~ADP-NADPH Induced Li-
ver Microsomal Lipid Peroxidation(LPO).

Flavonoids TBAVY Inhibition ratio
(mM. mg protein) of LPO(%)"

None 4,1x10°? -
Catechin 1.9%x10°? 53,7
Epicatechin 1.8X10 56.1
Flavone 1.51x07 63.4
Chrysin 2,61%0° 36.6
Apigenin 1.5X107° 63.4
Quercetin 1.1x10° 73.2
Morin 1.7x10°° 53.3
Biochanin A 0.8x10° 80.5

.

The complete lipid peroxidixing system consisted

of liver microsomal protein(lmg) suspended in

50mM Tris-HCI buffer, pH 7.5, containing 0.5

mM NADPH, 0.15mM FeCl,. Incubation carried

out at 37°C, were initiated by the addition of

NADPH.

a) TBAV was indicated as concentration of malon-

dialdehyde(nmol/mg microsomal protein).

b) Inhibition ratio of LPO(%)
_ TBAV,-TBAV,
~ TBAV,

microsomal lipid peroxidation was meas-

ured without sample,

TBAV, : microsomal lipid peroxidation was meas-

ured with sample.
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Table 7. Antioxidative Effects of Various Flavon-

oids on Fe(Ill)-ADP-NADPH Induced Lu
ng Microsomal Lipid Perxoidation(LPO).

10, No,1~2

Table 8. Antioxidative Effects of Various Flavon-
oids on Fe(lll)-ADP-NADPH Induced Lu-
ng Microsomal Lipid Perxoidation(LPO).

Flavonoids TBAV™ Inhibition ratio
(mM. mg protein) of IP()(“H)

None 2.80% 10" -
Catechin 0.68x10 * 75.7
Epicatechin 0.99%x107 64.6
Flavone 2,13%0" 23.9
Chrysin 0.90x0" 67.6
Apigenin 0.46x 10 * 33.6
Quercetin 0.63x10" 77.5
Morin 1.51x10" 16,1
Biochanin A 0.58% 10 ¢ 79.3

Flavonoids TBAVY Inhibition ratio
(ImM) (mM.mg protein)| of LPO(%)"
PQ+ None(PQ) 9. 5%x 10" -

PQ -+ Catechin 5.1%10° 46.3
PQ+ Epicatechin 4,7x10"° 51.6
PQ+Flavone 4.9%x0°? 48,4
PQ+Chrysin 3.7x07 60.9
PQ+ Apigenin 3.9%x10" 58.7
PQ+ Quercetin 2.2X10" 77.2
PQ+ Morin 3.6X10° 61.8
PQ+ Biochanin Al 1.6X10° 83,1

* The complete lipid peroxidizing system consisted
of liver microsomal protein(lmg) suspended in
50mM Tris-HCI buffer, pl1 7.5
NADPH, 0.15mM FeCl.. Incubdtlon carried out
at 37°C, were initiated by the addition of NA
DPH.

a) TBAV was indicated as concentration of malon-

dialdehyde(nmol/mg microsomal protein).

b) Inhibition ratio of LPO(%)

3, containing 0. 5mM

_ TBAV,-TBAV. X 100
TBAV,
TBAV, : microsomal lipid peroxidation was meas-
ured without sample.
TBAV. . microsomal lipid peroxidation was meas

ured with sample.
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NADPH, o0.15mM FeCl.. Incubation carried out
at 37°C. were initiated by the addition of NA
DPH.

a) TBAV was indicated as concentration of malon-
dialdehyde(nmol/mg microsomal protein),
b) Inhibition ratio of LPO(%)

_ JTBAV.-TBAV. ..
TBAV,
TBAV. ! microsomal lipid peroxidation was meas-
ured without sample,
TBAV. © microsomal lipid peroxidation was meas-

ured with sample.
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Table 9. Antioxidative Effects of Various Flavon-
oids on Fe(IlI)-ADP-NADPH Induced Lu-
ng Microsomal Lipid Perxoidation (LPO).

Flavonoids TBAVY Inhibition ratio
(1mM) (mM.mg protein)l of LPO(%)"
PQ+None 5.2x10" -
PQ+Catechin 1.9x10* 63.4
PQ+Epicatechin 2.6x107° 50.7
PQ-+Flavone 3.2%x0" 38.2
PQ+Chrysin 2.2X0" 56.9
PQ+ Apigenin 2.1x10°" 60.4
PQ+Quercetin 1.6x10" 69.8
PQ+ Morin 1.4x107 72.5
PQ+Biochanin Al 0.78 X 10" 35,0

* The complete lipid peroxidizing system consisted
of liver microsomal protein(lmg) suspended in
50mM Tris-HCI buffer, pH7.5, containing 0.5mM
NADPH, 0.15mM FeCl,. Incubation carried out
at 37°C, were initiated by the addition of NA
DPH.

a) TBAV was indicated as concentration of malon-

dialdehyde(nmol/mg microsomal protein).

b) Inhibition ratio of LPO(%)

 TBAV,-TBAV.
- TBAV,

TBAV, : microsomal lipid peroxidation was meas-

ured without sample.

TBAV, : microsomal lipid peroxidation was meas-

ured with sample.

X 100

noid®} ArEHE-S Z1EZ H paraquatFH Aol
TBAV 9.5x10°mM/mg/proteine] @3 1.6~
5.1x107"mM/mg/protein®] AtE5 T 46.3~
81.3%9] A4 2Akst A &S vehfie] flav-onoid 2]
Hqyrp FagiadE Jehlsen quer-cetin ¥
biochanin A¥x 2 &3}7} dAslddd(Table 8).

o microsome?| *| A3} Abstel] ojgt 8% flav-
onoid®} #4384 WEZ A3} paraquat H7HA8
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85.0%2] XA FAE AA &L B flavonoide] A
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morin % biochanin A¥x 1 E37} dxslgdc
(Table 9).

olAte] A#E 2 wf flavonoid¥: paraquat-%
A A Arshab-o) oA gl AL 2k gl
paraquat 9 FAAMAZ F4¥E& AFselch
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