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Abstract

Tochu, which is the dry stem bark of
Eucommia ulmoides Oliv, is one of the oldest
herbs in traditional Chinese medicine. Since
Cortex Eucommiae is difficult to obtain, its
leaves which contain same components as the
cortex, have been used for medical research.
Recently Tochu tea, an aqueous extract of
Eucommia ulmoides Oliv leaves, has become
a popular beverage in Japan and Taiwan.
The objective of this project is to evaluate the

antioxidant activity of aqueous extract of
Tochu leave and its genotoxicity. We found
that tochu-leaf extract was not mutagenic in
Ames’ test (TA100 stran).  Later, we
identified quercetin in tochu-leaf with HPLC-
MASS and estimate 106.4mg quercetin /g of
dried tochu-leaf. Antioxidant effect of
tochu-leaf extract was evaluated in intact
RBC, RBC-gost, and human hepatoma
HepG2 cells. We found that tochu-leaf
extact reduced t-butyl hydroperoxide-induced
lipid peroxidation in intact RBC and RBC-
gost system, and oxidative stress in HepG2
cells. We further evaluate the genotoxicity
of tochu-leaf- extract in vitro and in vivo.
We found that tochu-leaf extract was negative
in Umu test, DNA cross-linking assay,
micronuclei assay. However, it caused DNA
stand breaks as measured with the Comet
assay.
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Table 1. The mutagenicity of the extracts from tochu-leaf by various
solvents on Salmonella typhimurium TA100

Extracted solvents - Mutagenicity (revertant + S.D./ plate)

(Dose,dry wex‘g_m) 05¢g 0.05g
Hot water (soak 79+6 63+2
10 mim)

Boiling water 76 + 2 61 +5
(10 min)

Methanol 70+4 65+7
Ethanol 81+6 60 +6
Isopropanol 65+9 72+3
Acetone 72+3 72+4
Dichioromethan 67+6 68 +6
n-Hexane 86 +7 68 +4

Negative control: 76
Positive control:298 + 19 (Sug 4NQQ/plate)

Table 2. Amounis of quercetin isolated from tochu-leat extracted with
various sofvents

Extracted solvent Amounts of quercetin

(ng/g,dry weight)

Hot water (soak 10min) 38.7
Boiling water (10min} 103.6
Cold water 273
Methanol a2
Ethanol 43.7
{sopropanoi 4.6
Acetone 7.6 )
Dichloromethane 441.6
n-Hexane 420.7

Amounts of quercetin was calculated from the standard curve
(Y=11.874X-26.933 R*=0.9783) determined by HPLC assay.
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Table 3. The protective effect of tochu-leaf extracts on the lipid
peroxidation in RBC membrane induced by Fenton reaction

Extracted Solvents  TBARSs level (mmolfprotein) / % of inhibition

(Dose,dry weight) 0.5g 0.058

Hot water 0.052/71.1 0.133/23.1
Boiling water 0.051/70.5 0.107/38.2
Cold water 0.087/49.7 0.142/17.9
Methanol 0.039/77.5 0.094 /457
Ethanol 0.028 / 83.8 0.078/54.9
Isopropanol 0.036/79.2 0.061 7 64.7
Acetone 0.033/80.9 0.073/57.8
Dichloromethane 0.036/79.2 0.050/71.1
n-Hexane 0.033/80.9 0.047/72.8

Positive control: 0.173
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Table 5. The protective effect of tochu-leaf extracts on oxidative stress in
human hepatoma HepG2 cells.

Treaunent Relative % of inhibition
fluorescence

Blank 1.00

2 mg/m! Tochu-leaf extract 0.59

1 mg/ml Tochu-jeaf extract 0.72

10 uM Quercetin 0.76

2mMTBH 2355 100
2mM TBH + 2 mg/ml tochu-leaf extract 1.26 5t

2 mM TBH + | mg/ml| tochu-leaf extract 1.30 49

2 mM TBH + {0 uM Quercetin 1.37 46

TBH represents t-Butyl hydroperoxide.
Tochu-leaf extract was prepared by boiling in hot water for 10 min.
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Table 4. The protective effect of tochu-leaf extracts on the lipid
peroxidation in intact RBC induced by Fenton reaction

Extracted  solvents TBARs levet (mmol/protein) / % of inhibition

BGHER - BR DNA BT R BB %

(Dose.dry weight) 058 0.05¢ 323 (Table 6) -

Hot water 0.165/50.7 0275/ 179 Table 6. The Comet assay for Tochu leaf extract-
Boiling water 0.132/66.6 0.190/43.3 treated mouse lvmphocytes

Cold water 0.239/28.6 0.309/7.8 Doses (mg/mi) DNA tail length

Methanol 0.200/40.3 0.258/23.3 0.01 11.9+1.4

Ethanol 0.208/37.9 0.302/9.9 0.05 149+ 17

Isopropanol 0.141/579 0313766

Acetone 0.140/50.9 0.272/18.8 0.25 17.1+21

Dichloromethane  0.143/57.3 0.295/11.9- 0.5 21026

n-Hexane 0.085/74.6 0.282/15.8 Positive control 43.9+£3.2

Positive control: 0.335
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