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Research Progress of Pharmacological Effects of Dark Tea
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[Abstract] In this paper, the pharmacological effects of Dark tea on weight loss, lipid-lowering, lowering cholesterol,

lowering blood sugar, antibacterial, improve intestinal tract, anti—aging antioxidant, anti—tumor and so on in recent years were

presented.

(Keywords) dark tea; pharmacological effects; weight loss; lipid—lowering; lowering blood sugar; antibacterial; antioxidant;

anti—tumor

B ERE AR B RS B LA
K. HRNKERZ —, ENFELE7 AR W
A6 N = FE BT A b RS SR RO
S TR A F R, W T — AR R
TS RS TR VGE Ty, BRASH M o
FER NI BRI GLE) .=
AR (S TV NSRRI A K vy
BRI (PR ), BRIR TR ABEA, |
T HRR R BN T BRI T AR Y A T R
B PRR B A S B TR G D B R M R
() 16 4 B A I I A DA R B B A AR i
MEEaER, BRRIAAEMRZEIN . ZmH%K
Yy i A R B K A AR TR K
U2 BARGRIERBEG 2K 2 W K 2 W A i
%lﬁﬂ@ﬁfk%’éé\fiﬂjﬁﬁﬁi-’fﬁﬂ- ILERHAMAY
(T2 A AL S AR AR MR TR A Ak, L2 53 R Lo o) e A=

(U F5 B #3)2016-05-12
(BE€THIER AR EIESE

W 0 A 5 R R T i R B R IR AR A AR
BRENMKENFELERGZ—, BAT 2N
PRAEVE R, HRTAF 98 2 BB E 50 D sl =2 224 LU
FILT

1 BB

SUE NSNS oy 0 RSP DS R I Sl it
“HEE A —H A" Z Uk, AR EY R AR
Y NN O a1 B R o S i AT TR TIPS
HATWNCAER . £ AR I Qiong S &5 “WHF 5% &
P TH 25 Hh £ R TR 4R SBUH) FOK B SO R SR T
AEREICR AR/ A B & e, BAaM Rk
BRSO FZC K BRI SR AL RN R AT Lee's
ik N RO AN L A G T R NN
BOH A AR I EIE- . A0 KE [ RS
IR YRS A SO ) 3T3-L1 B 7 200 3 (74 154 58 1 43

FFAETIH (81202153) ; K H i B STl 5 1 V7% B AR 5T 11 7 4R 390 H (14JCQNJC10900) ; [ B2 25 B2 5 il 5 12

2T i R AR 42 (20162X310070) 5 H [l B2 2% 425 5 O B 2% B 50 BT 77 4R 4R %k 42 (2016Z2X310072)
(MEF RN )oK Lo TR L P50 A, WESE 7 1) < B S g 4 £ 24 R E 5

GEWAEZE ) & 6,5 4 BIWFsE 5l , E-mail:longway@irm-cams.ac.cn,



53

TR AR RIS 2 B T T 341

e, AR R 5200 peg/mL R IKFZ I
AT R4 HepG2 w5 g 105 A QU AH G il 5 9 B A
FoIk A R A HepG2 IR IR BT 1E
O3 TR b 2R AT R R IR o D Ry I R 2R
1 T R U7 TR 5 Tk 55 T A il 190 0 P T R s 2 L
AT T 7 FORE 25 W Jo 19 Wi WA, mT BEL A i I R 1
B AR 7 & B8/, JF Th T R A kR
OB A, TR B B #10, tesh, o A fF e
KB, MASHENLIA S 3T3-LL mi AR U5 240 A N 5 1 R
(reactive oxygen species, ROS)H4 NN, B i '~ I 1 42
Ak Wy It 1 34 5 0 0% A2 A& y2 (peroxisome  prolifera-
tor—activated receptor y2,PPARy2) CCAAT/¥ 5& +
i H-o (C/EBPa) FIE H M2 MR Wk R e 1B
(PTP-1B)mRNA KR F AL, T 4 5 % b i
B (GLUT4)mRNA 3£ ik & GLUT4 7R 11 i &
Ik A0 3T3-L1 Hi A D5 40 B i 2 Ak, FRASERHRUAY)
AN B AN 53 S AN R K 8 5 08 A s i
AR OGHE PR 3k 0 A 107 04 B, s g 7 14 4 i
AT HEHT R0 B 6 B JHE

2 F&RBEE2

JOEL [ 52 L A 5 b 4 2 % 200 L ) o S 2 )
BT, 2 A AR MR AR, S NERZ ARG
4 IE H A= B RE 4 DI AR OC , (EL 2 by L [T 1 64 T e
WA A A T 22 Fhp (sl ik i Ak AR A7 98 i
A5 ) o R T s o4 e e = 2 B IRV R Y 5 B
FEWE SRR FIE X Z & (liver X receptor, LXR),
RIRERATAEY X ZK (farnesoid X receptor, FXR)
SR M R A i A2 Pl FEZEAE ™, Ly HaiPeng
SEUOIT ST K B, T R IR ) SR SRR IO IR T B
$& B R K B O A e B2 R T 50 pg/mL B
X LXR A1 PPARy ¥IA SR, L1 S BadE e Al
IE TR £ B R 2 B I o, AR AE
FERB, BIRKEEY T i FXR 32 A0 ] JIH [ s
To FRALHE (CYPTAL) 2 il RH [5] B 5% 228 O I H IR, 12
T FET T 4 23 28 R HEE , 98 5 I [ 8 0 e a5 BN
Wi, Bl ik ok BE Al Ak (Atherosclerosis , AS) 13135
A8 ) L SR P I 40 i IR o e 5 IS AR R
1M B A 4 i, Chen LiChing 4510 & 3338 JH 2 5%
T 36 3 0 5 A R 2 g AR 6 52 44 (a9nAChR) Al
FZ AR A% B2 2 1 (Low—density lipoprotein ,LDL)
SRR IR TR S K ok A R AL 1 R A X e
TR AT A B, BR g Al A
IR R B BRI T P 0 it Db i v S 1
14 22 T 19 A= 3 552 W 1 TR 200 L 140 T 1% 5

ok ot e B A 1P S A AT — R Y TR
3 BERE

BEE NATAE T KRR MR &, RS Y 2
AR [R) I i = R A% 13 2y, B R AR AE 4 K R
AETH i O T BRSO AR B B ARAE T, R A 2 A R
Tt SCHRIIE S bR 53 45 LU R IUAE /D UM AL 25T
PR K S, SRR ZE A HE AR A% 23 2R 1M s i I ]
2 (Total Cholesterol,TC) . H il =& (Triglyceride,
TG) FUIK % B2 BE # 11 (Low —density lipoprotein —
cholesterol , LDL—C) K- [ | I 52 5] B AR 1 T vy
= % B IR & 11 (High—density lipoprotein— choles-
terol , HDL—C) 7K F-, [f] i /)N B 41 410) i HE B (&
7 S 3% v i I s SO B 4 92 ol % /)
B HEE I M Tt 1% 1 A B S 1 S e S el A B
e R 2 R ] LU SRR N IR BT TC /Y R i | B2
2 WY 00 B i R DAk, I HR 2R 58 w] i R
TR IR I W (hormone—sensitive triglayceride li-
pase,HSL) 7% 1 &% H: mRNA (126 1k B4 2 TG 1
fiff 5 S ) LG A PORA K PRSI R FAS R 1 0 A T e
XS SMIEE TG MU, 20 8 7 19 5 12, i€ 5 A 07
P AR I o 2 BH B2 e sl 2D SR N J5 F ¥ A TR i, 4
1 20 1 PN o A AR S R, TR AR R N 4R
o3 Ml e e iz HE th DT AR I o

4 B I #E

W DR 2 — PP AR, B o A8 3 AR
fE B 1) BN 22— Bl R R WF 5 1) A BT I
A XS TZ B 1Y B AR T C 28 U AN Y R
SRS PRI I Y E Dy TR AT A B R RCR . 3B
S HEAE VDL HepG2 20 i It i RARBUBLALBE Y, K 0
240 B v A 0 T AR B0 TG TC HE AR & 3% 4in
GLUT2 i iE W (Tepaticlipase , HL) Fl AMP & ##i ) &
134 (Adenosine 5 ‘—monophosphate(AMP)-activat-
ed protein kinase, AMPKa2 ) 3 [K 3¢ 3k B A, 0 12 45
st =X A T % 2 9 B (Phosphoenolpyruvate carboxyki-
nase , PEPCK) Fl ACC2 JE R 5 T o /S B8 2 i
B4 AMPKa2 Al HL mRNA 3£ ik | 382> ACCI,
ACC2 mRNA 3Rk, i i fl A QI Anhn ek A 17 801k
e A A A R W, TR TR B R HIR BT HepG2 40N
SB[ B TR KT BN BRI AR RS (L i IR
A HE 1 (Akt)serd 73 17 SUBERR AL | i35 B 5 R K
P B A WERL 18 TR RS R L. 79 A Cal
Xianbin 55 2 BIF 58 & B I 8 28 70 L JHE /)N LRSS 2
rh R S A A W T B2 M R B R ARH, BRI



342 A o 2

2017 56 37 &

A ARG HE N Y 05, 1 0 15 515 = 5 B SRS I 1
(signal transducer and activator of transcription,
STAT3) Wyl 1L . A4h HepG2 40 g v | 3 F BE 25 ]
sy IL-6 153 1 STAT3 Bif Ak, N H B 5%
TR T A IL-6 / STAT3 {5 53l % ol i Jo A
R R AR, T RS b o B A BE 3T3-11
AR W AR )e , 2 2R RS e o i ke BB IR e 7% 3
(phospholipid transfer protein, PLTP) A §& 5 IfiL 4 1)
FBEARA G, AT T 2 BUBE R 36 )7 =, SRRk 2
By ik ay DI o 780 200 W TG P, AT 0 A A
W s K Al G W B A S AT A | S 2 A 2 Y I
We , DT A 255 i BEL 1 A PR S8 A 4 O W B T 3
) e OB Y Al SRR S IR I AT LLAE AR SR
1l 74T 4 W TR i/ 1 R A A R 1 R ) 7
i JE TR, P O T L PR LA R R O A
SE I

5 mMEARRE

VP2 RN, 25 A BB s UG,
AU 7 (.0,0) 2 A LR (OH) L AL & (H,0,) 5
SRR EE IR A B AT R R
WG BT L R A 2 LSRN T &4
S IR GY R AR N 2% 1Y) & BB B R 75 1 2% L TR
ORI BA U iy br A is o, RS AT v B
DPPH,ABTS H %, Wl £y F 4l (LLC-
PK1) 41 i H,0, 55 B9 AL 451 107, 2 B 4 v 4 i
Y 4R A TG P, AU 4 O 4Rk AU (Catalase,
CAT), HE LY fL B (Superoxide Dismutase,
SOD) , 7 e H Bkt % AL ¥ B (Glutathione peroxidase,
GSH-PX) , F# AR N — [ (Malondialdehyde, MDA ) i
T, 71 Yu Miao %05 KW R AR AT
PR el v A TR 51 B 1) 20 8 0 88 5T T 4 40, X
A PR AP R O i 0 Nef2/HO -1 38 i 52 B A

e TH RS TP 2k 2 S S MR Y A i Ah
{5 5 W15 i (extracellular regulated protein kinases,
ERK) , A R E AN 0™ A2 ) 540 % 78 PR
=T R I T AT R IR AL e R AL PR ) KB
b R B B R e Ak AL (PC12) TP Ca BRI
ROS 197 A4 MG 5T 1Y 1o 48 fk , 22 Western blot 73 #r
KIS -2 (Cyclooxygenase—2, COX-2) il 5324
Ji IS 1 8 B (mitogen activated protein kinases,
P38MAPK) 1) 3 ik FE AL, HiT 51 it R E, (Prostaglandin
E,, PGE,) & BEFEARSY, I nld i $2  SOD
GSH-PX J¢ GSH-PX/MDA L {8 22 fif U 7™ A= 1) i
BEPE XGRS 04 S O S Ak 40 005 A — E m DR 4 A

FHET32 SRR DU A AR S | 3 e D AL AL 1Y
e, LB R R HTAE TR

6 BEME

B 5 TR 1 45 R B A0 BRI AL 25 PR3 S 1R 2l
A5 i R A e 1A S e AN AR 3 B
M HBPIR Z —, BAT Y E Wiz s R Y
VBN Wk & 8RB 05 R AE DSORGB, IR A 2%
B G (210,105,52.5 me/kg) B T B 41 A
I 2H 6 S 5 /N RUKE TS i 3 AR BSR4
FH X ZLRR AT TR 45 AT 4 DR 1) S BE A PR R VR T Tk
KIGAT B S F R AE KA MEIER, JF 235
HARHEIPE . Wang Yuan-liang 55 %% B/ BB K
AT G AR % A3 IG5, 0 I /AR
RSN S = TR e el E RN P N =W 74
AW IRET AR EA T, B E 480
o 0235 1 1) A 2R 2 U0 R 3 WY J e 6 AR R D 5L
FRFF T, ST T 55 TR R 2 REVESG n , U6 W AR A% PRSI
AR ARG R AT T /0N U I A, 4 s S i 2
RE, T 45 I R Gl sh W) S g B R W ik 2 N
TR2% ARMEZS T W25 DU R 25 S REAS [m) 72 B2 412 6 /)N
BUEHEE AN ST RE . RELFPY AN &
F 1R 0 /N B 3 ARG R B G e DI RE AR R AT
K /1N i et e 3 WA B A BR AR - A (Immunoglobu-
lin A,slgA) ., 4 & -2 (Interleukin-2,1L-2) , IfiL 35 *
FIER FURLEER (& o S T i i B, 2 AR i A% 4
HUYIREAG S 2 BRI, 2 PR HE 6t i 3 9 28 ) RE 1 8
AT o T 7E SRS X 25 LIS BRUBE A (14 52 el S 6 Hh e
WEI T RS HA — e R i ZE LR

7 &

BT AH ZMY, TERA IR T HA UK
I3 7% 2 M FA B BT T R | UWEE SR AE i
M 52 W55 75 Bk . Keller 58O 5% AR fite 25 R 55
Xof 4 B0 ) A BR AT 5 A B ML B L KB AT T R G
AT VDT IR I AR T, & BRAR 6% 5k S
TE 5 mg/mL Fz DL ¥ J32 I ] 9 /b g 3 g Jit 4 75
PR M 48 €0 ) 2 W A 1 2R G, S 3R 50% , T
X KM AT BT | 0] 2 {15 B0 T R 0 1) R T TG B 4
YERT . Wang Yi 850% B H R 2% nl a2 Bt 45 76 2F
HRZH 2R i e SRR A s R 2 2 B

8 HibhiE

UTAEAR B PR 5 A RS O H 1 B, R
28 KR AR Z2 4 03 B B B R A 9 2 B 4% R Y



53

TR AR TRAR Y 2 B T T 343

JRy T o A A SRR N &5 i i 40 i HCT-8 B AN
T 4 L SGC—-7901 5 A 248 At Ak I 5 B8 25 %o T Ak 1
Fif g 20 e A K A B A L 25 SR R B PR A AT Rt
(18410 S 4 e g 4 A A PR L, RO R AR R
B REAR T &8 0 = A 19 JLR | Zhao Hang S5 81 B
FEIE B 5 PR S R O 5548 1 Al i SGC-
7901 2 M ) 45 R AE S B, G2/M 1 4 i B /b 3
XF 1E % 4 Ml CCC—HEL-1 40 L5 %/ . Zhao Xin
S RS I R AR N TR B9 TCA8113 4t i 1
WA MEIERIEES LT, shses b, 5x -
Y1/IN BUAH EE 5 T PR 2 2 24 /)N B 33 19 R R
ELEE 7 B R R, i P4 R T 1L-6 11—
12 TNF-o Fil TNF—y 7K P-4 354 A [F) A8 B 1 AR
i# 3 FJF Bax A1 T VA Bel-2 5 S IR 40 fim i 1=, %
A Y S5 G 3 8 I A T AL AR R
FIEARRE . Ay B S Hh e 2090w fireg 20 i A
KA 0 32 R LR B A 2 Wy By LA B ) 45 ol
LA R R RA Z B Ak =R R, FFAERE
P R —Fh BT SR T , vT LASE & 4 8 B 1 R ok
U BEAR AT B T 4 B R R R 1)
VEFR o FERART i LA T DRy S5 b 52 o 240 i
PIRRE OGS . 52 (ARG JE 1) 36 2, T e B &2
o A g e 1

W DL 1 253 T, BRSO HL A B e i o PR LA
RO TG 17 B T Ay RS T 7481 S0 4 ok A1)
TR & ISR L e e Bl oy LA R R
B T R £k (epigallocatechin gallate, EGCG) AJ L4l
o B Bl SR A S S W LA PN A B AR A I T R
AR BB o 3k 40T S 0N, T ek A B S 9 S0 e SR A 46240
PLIK BIPRS00 H Y

9 INES

Zi ERTd BN R E R R Z — Bl
(Y AU A2 19 25 T R ARV E T 2 22518 1T 1R N Ak
FHMKE, fdZHENOE, TEC &RE TR
A B RN BRI VE T (R A A D
KT BRI AP B A R, A e X T
PRARBIFTEIRZE T LU T LA R TT - (1) WFFE R
TR RO 45 B RS 25 B B AR LA
(2)WFFE TR A5 o 1 5 F X RIS US| B AT
il 2% T 20 AR G IS PRS2 5 (3) FL AW, i T L)
FRZN EEOR D BT A R SR U TE
PRAEE D7 T8 (14 L P AR I RIS 5 (4) A TR PUAR
SHERIMBISOE A G 58, 0 E T — P
SRR IPUAR S RIBIL

SE Lk

[1] ol AL R A4S A AR I8 MO S8 0 A ] DU )1 Al G 2 2 4k
1991,9(1):115-119.

[2] B 2, T Rk R RS HOR BS  RAEBL)] )T AR 2R,
2012(Z1):10-12.

[3] 8 W6, 5 el - ey T3 o A58 O ol R v 2 AR A g 7 Al K H R
i R F-AF 5 i R 1], 25 1,2015,41(3):137-141.

[4] Qiong S, Xishuang Y. History of Puer Tea and comparative
study for the effect of its various extracts on lipid—lowering diet
[J]. Pak J Pharm Seci, 2014, 27(4 Suppl):1015-1022.

[5] /i B % I NE A JH B HC AL BEAF 58 (DA 70 - 3 B Ak K27,
2012.

[6] ARG, Bl 2e ) e 45 b [ B AE % FXR & LXR #% 52 i 1E
JA[I. 28 M F1,2009.29(2) : 131-135.

[7] ABIWEHE, T R0, 55 ok 5 2SI (I J AL 10 238 (D). 3 4 2
9¢,2012,33(4):4217426.

[8] %W, Jo &l 0 Wk SO e, A5 B8 TR 28 ) oo M3 TG 62 45 112 FH A9 BT 5
[J]. H 2 i T2,2002(1):38 -39.

[9] Du YT, Wang X, Wu XD, et al. Keemun black tea extract
contains potent fatty acid synthase inhibitor and reduces food
intake and body weight of rats via oral administration [J].J En-
zyme Inhibit Med Chem, 2005, 20(4): 349 -356.

[10] Wang J, Einarsson C, Murphy C, et al. Studies on LXR and
FXR mediated effects on holesterol homeostasis in normal and
cholic aciddep leted mice [J]. J Lipid Res, 2006, 47 (2): 421-
430.

[11] Parks DJ, Blanchard SG, Bledsoe RK, et al. Bile acids:natural
ligands for an orphan nuclear receptor [J]. Science, 1999, 284:
1365-1368.

[12] Li Q, Liu ZH, Huang JN, et al. Anti-obesity and hypolipidemi
¢ effects of fuzhuan brick tea water extract in high—fat diet—
induced obese rats [J]. Journal of the Science of Food and A-
griculture,2013,93(6):1310-1316.

[13] Wang J, Einarsson C, Murphy C, et al. Studies on LXR and
FXR mediated effects on holesterol homeostasis in normal and
cholic acid depleted mice [J]. J Lipid Res, 2006, 47 (2): 421-
430.

[14] Lv HP, Zhu Y, Tan JF, et al. Bioactive compounds from pu-—
erh tea with therapy for hyperlipidaemia [J]. Journal of
Functional Foods, 2015, 19: 194 - 203.

[15] fiE 2,00 il fe B0 2 22 45 AR Tk 255 ik AR T i i 2 BF 5[], 55 1k
2,2012,32(3):217-223.

[16] Chen LC, Chen MY, Tu SH, et al. Pu—erh tea attenuates smok-
ing-induced foam cell formation through inhibition of the
a9-nicotinic—acetylcholine receptor expression in monocytes: an
ex vivo study[J]. Journal of Functional Foods, 2016, 22:132-144.

[17] A B3, X0 phAe bigate | 55 ARG 28 /K A 9 oo AR I /) U I
AR % 52 e B FEHT A A T A 0 9.6 722 4 0 kA 0 & 4R
2015,6(5):1561-1566.

[18] 7y i Bl 40 TR 98 6, 55 ol B 15 5% 22 B 4 5 % /DN BUFF IDE IR
0 AR A8 TR 3% P ) 5 ] o A 2R 4.2011,11(3):14-19.

[19] &k, 52 75, 3% N, 45 3 I 2% 2 0 3R 0 R Bl I 3R B0k Ak g



344

R SN

2017 56 37 &

=

07 Tt 35 1 22 HE mRNA S35 (9 52 0 ]85 97 27 412,2010, 32(4):362-
366.

WL B AP A R

)] B R 4%,2011,32(19):307-311.
FRSZHE 7S A8 2 TR A AL T 1P B 3R AIRHT IO B BFE[D]. S
v TR AR 22,2012,

Cai XB, Fang CY, Shuhei Hayashi, et al. Pu—erh tea extract

e AR AL A1 ) B AL BE AT 5

—

ameliorates high —fat diet —induced nonalcoholic steatohepatitis
and insulin resistance by modulating hepatic IL-6/STAT3 sig-
naling in mice [J]. Japanese Society of Gastroenterology, 2016,
51(8): 819-829.

Fang CY, Wang XJ, Huang YW, et al. Caffeine is responsible
for the bloodglucose—lowering effects of green tea and puer tea
extractsin balb/c mice[J]. Chinese Journal of Natural Medicines,
2015, 13(8): 595-601.

Lee YA, Cho JU, Tanaka T. Inhibitory activities of proantho-
cyanidins from persimmon against oxidative stress and digestive
enzymes related to diabetes[J]. J Nutr Sci Vitaminol, 2007, 53
(3): 287-292.

[34] Foster MT, Gentile CL, Cox-York K, et al. Fuzhuan tea con-

sumption imparts hepatoprotective effects and alters intesti-
nal microbiota in high saturated fat diet-fed rats.[J]. Mol Nutr
Food Res, 2016, 60(5): 1213-1220.

Wang YL, Xu AQ, Liu P, et al. Effects of fuzhuan brick—tea
water extract on mice infected with e. coli 0157: h7[J]. Nutri-
ents, 2015, 7(7): 5309-5326.

PR, 5RO D 1= 5 B3 KRR X S 0 T B0 R 0 A
JHI 7 & KA B2 4 Be % 41k,2011,47(6):537-538.

SAF 2 XA SRR UG /N BE T 18 ) RE Y SEHRBTSE D] KT
W AR L K 27,2013,

T 2 € 3R BRI A A D PEWE SR [D] A U < i R
Al R 22,2011

SAE L A P AR ARG 2/ U T G 5 ) RE IR AR
FHBIEFE[J]. 8 M FE2#,2013,33(2):125-130.

Amy C. Keller, Tiffany L. Weir, Corey D. Broeckling, et al.
Antibacterial activity and phytochemical profile of fermented
Camellia sinensis (fuzhuan tea) [J]. food research international,

2013, 53(2): 945-949.

[25] B AB L TT 20,00 flie A5 0 A B TR ) 7 A 0 R A [41] Wang Y, Felicia FL Chung, Sui M Lee, et al. Inhibition of
AR A L A0 S W 3 I 17 AR AN i £ FH R E (D). ohome 22,
2012,10(6):414-417. broblasts (HGF-1) by tea extracts and tea components[J]. BMC
BB LT L0 i A T 2k K B W W A R BIL R AT 5 Research Notes, 2013, 6: 143.
(]2 A B2 BF 55,2012, 16(3):233-236. [42] R, B 22 ) il i A5 vl ] 25 XV A T e i1 1 T[] 2%
[27] T &8 B2 5 ARRESS B AL IS E Y R T 2 R ,2009,29(3): 191-195.

WEFE[)) & G A58 5 T %,2013,34(16):12-14,35. [43] Zhao H, Zhang M, Zhao L, et al. Changes of constituents and

Song JL. Protective effect of Fuzhuan brick tea on H,0,—in-

[y

attachment of oral bacteria to immortalized human gingival fi-

[26

=

[28 activity to apoptosis and cell cycle during fermentation of tea

[J]. Int J Mol Sei, 2011, 12(12): 1862-1875.
[44] Zhao X, Qian Y, Zhou YL, et al. Pu—erh tea has in vitro an-

duced cellular oxidative damage in LLC-PKI1 cells [J]. Journal
of Tea Science, 2012,32(6):539-542.

[29] Cheng Q, Cai SB, Ni DJ, et al. In vitro antioxidant and pan- ticancer activity in tca8113 cells and preventive effects on

—

[t}

creatic oo—amylase inhibitory activity of isolated fractions from
water extract of Qingzhuan tea [J]. J Food Sci Technol, 2015,
52(2):928-935.

Yu M, Wang D, Yang W, et al. Mechanisms of Nrf2/HO-1
pathway up —regulation induced by pu-—erh black tea extract
supplementation for quinocetone—treated Sprague—Dawley rats|J].
Journal of Functional Foods, 2015, 14: 767-778.

Hou CM. Pu-Erh tea and GABA attenuates oxidative stress in
kainic acid—induced status epilepticus[J]. Journal of Biomedical

Science, 2011, 18: 75.

[32] Zheng XN, Wang XW, Li LW, Pu-erh Tea Powder Preventive Ef-

fects on Cisplatin -Induced Liver Oxidative Damage in Wistar
RatglJ]. Asian Pac J Cancer Prev, 2014, 15(17): 7389-7394.

B 05 AR E LRk, S AR AR AR I IE 4 R AR RO
Ml [ ). 3800 P A Ml R A A (AR 0i),2013,39(4):387-392,449.

buccal mucosa cancer in ul4 cells injected mice in vivo[]].
Nutr Cancer, 2014, 66(6): 1059-1069.
B Wt 0, TR KR R E. 2 2 B L2 (M) L3 LG RHFHOR AR
#t,2003.
N B S 0 B IR IR D) AR ME B ST (D] T 2 ) E K A,2012.
A x'HFF+,,J A TR Tk 2 O T 2 I % A i 1
R [ J). 2% 1R 22,2008,28(1):62-66.
TE B W AR R T S T e U 4140 4 g o
ST AL 3k 1R 2 % 25 4R,2015.31(6):5-7.
WAEH W RS 2 R =S EGCG T R Y
5145 /0 BUBSE TR0 e g G PR (0. o 24 2 4% 35.,2010,35(10) :
1328-1331.

(ALthit E#Z)



