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Protective effect of pu-erh tea on liver damage in vivo and the
1nvestigation of modulating the expression of antioxidant enzyme
systems
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Protective effects of pu-erh tea on liver
damage in vivo and the investigation of
modulating the expression of antioxidant
enzyme systems were studied. In vivo
investigation showed that the levels of
total phenolics of the serum in rats treated
0.2 g/kg WEPT

increased, compared to the control groups.

with significantly
The total antioxidant activity of the serum
in rats treated with 0.2 g/kg WEPT
increased with the increasing time up to
Day 14, and then no significant difference
between the rats treated with WEPT and
control groups. The oral pretreatment of
WEPT (0.2-1 g/kg) for consecutive 55
days before a single dose of t-BHP (0.5
ip) exhibited a
protective effect by lowering GOT and
GPT, and reduced the malondialdehyde
(MDA) formation, however, increased the

mmol/kg, significant

total antioxidant activity of the serum in
rats induced by t-BHP, compared to the
groups induced by t-BHP alone. WEPT
could not modulate the SOD, GPx, GRd



and CAT activity of livers in rats induced
with/without t-BHP. However, WEPT at
high concentration (1 g/kg) raised the
CAT activity. The RT-PCR analysis
indicated that WEPT could not modulate
CAT mRNA expression. The in vitro
investigation showed that WEPT, gallic
acid (GA) and epicatechin (EC) in the
range of 0-1 mg/ml increased the cell
ROS
generation in HepG2 induced by t-BHP (2
mM). EC increased the GSH levels of
HepG2, compared to cells induced by
t-BHP (2mM) alone, however, WEPT

could not. Taken together, experimental

survival and decreased the

evidence shows that inhibitory effects on
lipid peroxidation and ROS generation by
WEPT may,

hepatoprotective

in part, account for

effects against

t-BHP-induced hepatotoxicity in vitro and

in vivo.
Keywords:  pu-erh  tea lipid
peroxidation ; oxidative  stress

hepatoprotective effect
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Table 1. Total polyphenolics content in rat serum after administration of WEPT

Total phenol content (ugx 107/0.02 ml serum)

day 1 14 28 42 55
Control -344 5+4 1£10 544 6+7
WEPT 0.2g/kg ~ 7+4™° 2245% 18+3*2 18+9° 19+3*2

Each data was based on 20 pl serum; Values are means +SD (n=3); *kp<0.05 vs

control ; Values with different superscripts in a row are significantly different (p <0.05).

# = 4§ WEPT 2 + & j-7 2 fdng it 4

Table 2. Total antioxidant activity in rat serum after administration of WEPT

TEAC (ug/0.02 ml serum)

day 1 14 28 42 55

Control 0.52£0.10° 0.52+£0.17°  0.93£0.42* 1.15£0.21° 1.60+0.07°

WEPT 0.2g/kg  1.11+0.24"  1.25+0.32"  0.89+0.16" 0.94+0.15" 1.51+0.12°

Values with different superscripts in a row are significantly different (p <0.05).

4 = WEPT # +-BHP 3% ~ BUHF § 2 i i dng 1 4

Table 3. Effect of WEPT on total antioxidant activity of serum in rats induced by t-BHP

Treatment TEAC(pg/0.02 ml serum)

Control 3.07+0.11

-BHP 0.5 mmol/kg 2.79+0.12%

Silymarin 0.2g/kg + ~-BHP 3.25+0.4

WEPT 0.2g/kg + -BHP 3.26+0.18

WEPT 0.5g/kg + +-BHP 3.38+0.47"
WEPT 1.0g/kg + +-BHP 3.8+0.34"
WEGT 0.2g/kg ++-BHP 2.96+0.16
WEGT 0.5g/kg + -BHP 3.03+0.09
WEGT 1.0g/kg + +-BHP 3.11+0.19

GA 0.02g/kg + t-BHP 3.83+0.32%
GA 0.2g/kg + +-BHP 3.25+0.10




WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; GA, gallic acid.

*P<0.05 > compared with control ; *P<0.05 > compared to treatment with t-BHP.
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Table 4. Effects of WEPT on serum biochemical marker in rats induced by t-BHP

Treatment GOT(U/L) GPT(U/L) BUN(mg/dL) CREA(mg/dL)
control 365+30¢ 59+4¢ 24+1° 0.8+0.06™
-BHP 0.5 mmol/kg 1829+265" 353+121° 24+10% 0.8+0.15"°
silymarin 0.2g/kg + -BHP ~ 1353+238" 257+97% 19+5%¢ 0.9+£0.21°%°
WEPT 0.2g/kg + t-BHP 1060+£303"  247+111% 2043 1.0+£0.12°
WEPT 0.5g/kg + t-BHP 1312453 231424 16+1% 0.80.06"*
WEPT 1.0g/kg + t-BHP 12714204% 216+30° 2043 0.9:£0.06"
WEGT 0.2g/kg + -BHP 1669+152° 243458 15+1° 0.8£0.00°
WEGT 0.5g/kg + -BHP 12234127 194+20° 16+3% 0.80.06™
WEGT 1.0g/kg + +-BHP 1130+130™ 180+61° ] 847 0.7+0.06°
GA 0.02g/kg + -BHP 959+182° 152435 21447 0.9:£0.06"*
GA 0.2g/kg + t-BHP 1115+160% 201+35° 19+3%¢ 0.80.00°*

WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; GA, gallic acid.

Values with different superscripts in a column are significantly different (p <0.05).

%7 WEPT $+ EDF5HE L2 2 a2 %

Table 5. Effects of WEPT on hepatic antioxidant enzyme activities in rats

Treatment SOD(U/mg protein) GPx(U/mg protein) GRd(U/mg protein) CAT (U/mg protein)

control 1284+167° 20324383" 152+56° 10.14+1.8%
WEPT 0.2g/kg 1401+373° 2328+593° 114+9° 11.942.8%
WEPT 1.0g/kg 1261+158° 2435+652° 151+51° 14.1+1.8"
WEGT 0.2g/kg  1377+332° 1459+122° 105+22° 20.445.5%
WEGT 1.0gkg  1222+107° 2412+1650° 251+228" 36.6+0.0°
GA 0.02g/kg 625+62° 1299+62° 83+8° 5.1+1.1°

GA 0.2g/kg 727+435° 1692+72° 88+0.5° 5.3+0.9°

WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; GA, gallic acid. SOD, superoxide
dismutase; GPx, glutathione peroxidase; GRd, glutathione reductase; CAT, catalase. Values with different

superscripts in a column are significantly different (p <0.05).



# > WEPT %t +-BHP 3 % < Bz 3%F%¢ it 2 52 B8

Table 6. Effects of WEPT on hepatic antioxidant enzyme activities in rats induced by t-BHP.

SOD GPx GRd CAT

Treatment

(U/g protein) (U/g protein) (U/g protein) (UM/g protein)
control 1284+167% 2032+383° 152+56° 10.1+1.8%%
+-BHP 0.5 mmol/kg 1256+295%® 21514275% 106+10™* 7.143.2%
silymarin 0.2g/kg + -BHP 1180+76B™ 1987+412° 104411 7.7+1.9%
WEPT 0.2g/kg + +-BHP 1305+365% 1546+224° 100+11%* 10.942.7°
WEPT 0.5g/kg +-BHP 1302+161% 1341+343° 129+48%° 12.6+5.4¢
WEPT 1.0g/kg + +-BHP 1601+407° 3091+694° 145+5% 18.4+5.4%
WEGT 0.2g/kg +-BHP 1578+288" 1837+1567° 141+48°% 20.8+3.8°
WEGT 0.5g/kg + -BHP 1427+235%® 1513+138° 114428 15.143.7°%
WEGT 1.0g/kg + -BHP 10344253 1377+230° 103+3%¢ 11.245.3%%
GA 0.02g/kg + +-BHP 706+80° 1818+382° 9146 6.0+0.6%
GA 0.2g/kg + t-BHP 659+80° 1591+166" 87+11° 5.7+0.8°

WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; GA, gallic acid. SOD, superoxide
dismutase; GPx, glutathione peroxidase; GRd, glutathione reductase; CAT, catalase. Values with different

superscripts in a column are significantly different (p<0.05).
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Fig 1. Effect of WEPT on expression of hepatic catalase mRNA in rats induced by t-BHP.

WEPT, water extract of pu-erh tea; WEGT, water extract of green tea.

%= ~ WEPT % r-BHP %% * Bf 5 2 99%¢ GSH 7 £ 2 %%

Table 7. Effect of WEPT on hepatic GSH levels in rats induced by t-BHP

Treatment GSH(%)
Control 100+16
-BHP 0.5 mmol 160+18%
Silymarin 0.2g/kg + -BHP 149+£13°¢
WEPT 0.2g/kg + t-BHP 154+28°
WEPT 0.5g/kg + t-BHP 187+10%
WEPT 1.0g/kg + t-BHP 166+21%
WEGT 0.2g/kg + -BHP 173+18°%
WEGT 0.5g/kg + -BHP 161x14%
WEGT 1.0g/kg + t-BHP 195+3°
GA 0.02g/kg + +-BHP 336+13°
GA 0.2g/kg + t-BHP 366+25°




WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; GA, gallic acid;
GSH, glutathione. Values with different superscripts in a column are

Significantly different (p <0.05).
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Fig 3. Effect of WEPT on cell viability of HepG2 cells induced by t-BHP.



WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; EC, epicatech;
GA, gallic acid.
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Fig 4.Effect of WEPT on ROS generation in HepG2 cells induced by t-BHP.
WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; EC, epicatech; GA,
gallic acid. P<0.05 » compared with control ; *P<C0.05 » compared to treatment with t-BHP.
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Figure 5 .Effect of WEPT on GSH of HepG2 cells induced by t-BHP.

WEPT, water extract of pu-erh tea; WEGT, water extract of green tea; EC, epicatech; GA,
gallic acid. P<0.05 ° compared with control 3 “P<C0.05 » compared to treatment with t-BHP.
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Protective effects of pu-erh tea on liver damage in vivo and the
investigation of modulating the expression of antioxidant enzyme
systems were studied. In vivo investigation showed that the levels of
total phenolics of the serum in rats treated with 0.2 g/kg WEPT
significantly increased, compared to the control groups. The total
antioxidant activity of the serum in rats treated with 0.2 g’kg WEPT
increased with the increasing time up to Day 14, and then no
significant difference between the rats treated with WEPT and control
groups. The oral pretreatment of WEPT (0.2-1 g/kg) for consecutive 55
days before a single dose of t-BHP (0.5 mmol/kg, ip) exhibited a
significant protective effect by lowering GOT and GPT, and reduced
the malondialdehyde (MDA) formation, however, increased the total
antioxidant activity of the serum in rats induced by t-BHP, compared to
the groups induced by t-BHP alone. WEPT could not modulate the
SOD, GPx, GRd and CAT activity of livers in rats induced
with/without t-BHP. However, WEPT at high concentration (1 g/kg)
raised the CAT activity. The RT-PCR analysis indicated that WEPT
could not modulate CAT mRNA expression. The in vitro investigation
showed that WEPT, gallic acid (GA) and epicatechin (EC) in the range
of 0-1 mg/ml increased the cell survival and decreased the ROS
generation in HepG2 induced by t-BHP (2 mM). EC increased the GSH
levels of HepG2, compared to cells induced by t-BHP (2mM) alone,
however, WEPT could not. Taken together, experimental evidence
shows that inhibitory effects on lipid peroxidation and ROS generation
by WEPT may, in part, account for hepatoprotective effects against

t-BHP-induced hepatotoxicity in vitro and in vivo.
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