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Comparation the inbibitional effects between extracts of green tea and black tea
on oxidative damage and apoptosis of HaCaT cells induced by UVB

MA Rui'??, LIU Zhong-hua'**, HUANG Jian-an'? LIN Yong'?, CHEN Jin-hua'?, ZHONG Yuan'?

(1.Key Labourity of Tea Science of Ministry of Education, Hunan Agricultural University, Changsha 410128, China;
2.National Research Center of Engineering and Technology for Utilization of Botanical Functional Ingredients,
Changsha 410128, China; 3.Guangxi Vocational & Technical College, Nanning 530226, China)

Abstract: To compare the photo-protective effect of green and black tea extracts on HaCaT cells damaged from
ultraviolet radiation B. Sub-confluent HaCaT cells were incubated for 6 h with different doses of extracts from green tea
and black tea, and then irradiated with 60 mJ/cm® doses of UVB. The change of the cell viability, the activity of
superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), lactate dehydrogenase (LDH), and the level of
malondialdehyde (MDA) of supernatant were compared. The content of ROS was measured with the fluorescence
method. Annexin V/PI double staining was performed to evaluate the change of apoptosis using flow cytometry. In
addition, the contents of tea polyphenols and catechins from extracts of green and black tea were also tested. The results

were as follows: Compared with control group, the UVB irradiation could seriously harm HaCaT cell and gave rise to

F=HE 2013-06-16

HE&mA (2012042) (31100502) (CARS-23-C)
(20114320120004) (2011BADO1B01)

TEEE N (1987—) * larkin—liu@163.com



378 ( ) http://www.hnndxb.com 2013 8

21.61% cell viability decline. Extracts form green and black tea could enhance cell viability, SOD and GSH-Px activity
in supernatant under UVB irradiation, and decrease LDH activity , the content of MDA and the content of ROS in cells
in dose—dependent manner (P <0.01). Compared with UVB-irradiated model group, the apoptosis rate of HaCaT cell in
other groups was decreased by 6.94% and 3.68% respectively. Moreover, the photo-protective effect of green tea extracts
was better than that of black tea extracts, which were consistent with the content of tea polyphenols and catechins their
contained. Green and black tea extracts could relieve UVB-induced oxidative damage and apoptosis of HaCaT cells,
which might be the reason that they raised the oxidase activity and cleared the oxy-radicals in cells. Moreover, the
photo-protective effect of green tea extracts against oxidative damage and apoptosis of HaCaT cells from UVB

irradiation was better than that of black tea extracts.
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Teso Ts.10) 6 Propidiun Iodide 5 15 min
PBS 60 mJ/cm’ 1h (2]
K PBS 10% 1.3 BES
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Table 1 The analytical results of tea polyphenols and catechins in green tea and black tea

/%

EGC DL-C EC EGCg GCG ECG
31.975 0.747 0.606 0.966 5.351 3.886 1.867
13.766 0.103 0.008 0.018 0.165 0.015 0.129
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2 FALIE HaCaT HMRAYETE 2.3 &AbE HaCaT #AREAY SOD. GSH-Px. LDH
Table 2 Activity of HaCaT cells at different treatments iﬁ j] *ﬂ MDA {E’u\%
OD57 1%
CK 0.883+0.035 100+0.00 3 CK Ty
Ty (0.692:0.025)** (78.39+2.77)%* MDA SOD GSH-Px
Tooas (0.713£0.016)*** (80.74+1.81)*+# LDH
To-s.0 (0.72620.027)**" (82.23+3.03)**" HaCaT
To-10 (0.74320.031)*+" (84.24+3.89)* "
Toos  (0.691£0.014)%* (78.26+1.83)¥* Tu To Ts
Trso (0.700:£0.021)*** (79.30+1.43)**" SOD
Th-10 (0.7150.015)**" (80.94+0.71)**" GSH-Px MDA
* P<0.05 LDH Ty
*ok P<0.01
# P<0.05 (P <0.01)
fias P<0.01
%3 &4 HaCaT #ifEtEFRiRHY SOD. GSH-Px. LDH i&14#1 MDA &8
Table 3 Effects of different treatments on anti-oxidation ability of UVB-irradiated HaCaT cells
SOD J(U-mL Y GSH-Px /(UmL ') MDA J(nmol-mL ) LDH UL Y
CK 27.08+1.60 48.57+1.57 2.970+0.129 414.81+27.96
Ty (15.69+0.53)** (17.71£0.71)** (6.93120.113)** (825.93+6.42)**
Toos (21.54£1.07)**" (29.14+0.43)**" (4.307£0.074)*** (496.30+50.10)*"
Tos0 (25.23+0.92)" (32.00£1.25)%*" (4.134£0.113)*** (325.93+39.02)*"
To10 (26.62+0.46)" (36.57+1.14)*+# (3.267+0.074)** (B11.11£11. 11 )"
Teos (22.46£1.41)*+* (28.86+0.43)%** (3.936+0.223)**# (570.37+52.51 y**
Ts so (24.00+0.53)*** (30.86+0.25)**" (3.56420.386)**" (529.63+46.26)**"
Ts-10 (25.85+0.53)" (38.29+1.98)**# (3.589+£0.227)**# (500.00£11.11)**
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ROS 1 (P <0.01) 25 FAEMAAATIER
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x4 TRE4LET HaCaT /i1 ROS &% 91.42% Ty 74.03% Tg.10 Ts 10
Table 4 Effects of different treatments on the content of ROS in 80.38% 77.40% CK TU
HaCaT cells
ROS 19.02% Tg-10 Ts-10
cK 1.163+0.035 12.08% 1534% Ty
Ty (1.945+0.009)**
Ta2s (1.726+0.020)** Ta10 Tsoo 6.
Tes0 (1.701£0.004)*** 3.68%
Te10 (1.572+0.007)**"
Tgas (1.872+0.025)**"
Tgsso (1.790+0.048)**"
Ts-10 (1.654+0.014)**"
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Fig.1 Effects of different treatments on the flow cytometric diagram of annexin V/P1 staining of UVB—-irradiated HaCaT cells
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