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W - EMR

RERFILERZRFEEXT 3T3-L1 A& R 40 A s 4L B i Fn 3¢
REIKFERI= I']

Xk - EESSRIR T, BESCERC, [MEM S, EEHC, RETEC, hFL°
1. bifgzci kBN T AR, i 200025; 2. L@ RFEEFRE ?é% Fg 200025 3. FiExiE K EEF B E ST ERIGRE 7R,
| ¥ 200092

(=] B - PR RBEAFILRREQFHRER (epigallocatechin-3-gallate, EGCG) *F 3T3-L1 AR iy 41 i 4 A1 7 B 1 5 i Kk T 11
WA, 5 EGCG i 16 NE I B EO R G 12 Mo R AL BRI AR 8 . T3 - SRRSO AINRES 35 15, 8% 3T3-L1 7if Jig W5 4 M 175 540 4 Ay b 3T3-
LIS, Sc%srdl k22 axtial, 1 pg/mL, 10 pg/mL, 50 pg/mL EGCG 41, 7 24 h, #0240 1 4 460 F1 0 8 45 b3 45 BE 1 itk
(glutathione, GSH), #EALYE (LG (superoxide dismutase, SOD), N . (malondialdehyde, MDA) &3 ; % Jfl ELISA ;. s:bf
285 B PCR 345 B W 2 FEF5 A% 1 4 /25 -6 (interleukin-6, IL-6). M8 dRFER T -o (tumor necrosis factor-a, TNF-o). B4
M ft B 1 -1 (monocyte chemoattractant protein-1, MCP-1) &8 fl mRNA /K, RSzl 2%56E & PCR % A%+ E2 MR+
2 (nuclear factor E2-related factor 2, Nrf2). MMl ZE %A -1 (heme oxygenase-1, HO-1) Fik&, &R - EGCG & T Widl 3T3-L1 Jig
40N GSH, SOD & ¥4k 28 ARt IR TH s (3 P<0.05), MDA £ M348 (vt AR IR (3 P<0.05), HEFISkiiE, 2
ELISA B4 &P 1 pg/mL, 10 pg/mL, 50 pg/mL EGCG T-Fif5 3T3-L1 gl 4i i i i v IL-6, " MCP-1 1 TNF-a fY & i 255 B4
BE T (¥ P<0.05), JRAREMEBIE; Z25eho¢te & PCR A8 A B AR E EGCG 11 24 h J&, 3T3-L1 R 4UiEH IL-6.
MCP-1, TNF-o mRNA % ik ¥ 5 % RSB W F e, 208 ik, £ 10 pg/mL, 50 pg/mL EGCG T-7i 24 hJG Nif2. HO-1 mRNA
KiEBHERMNBARE EF (3 P<0.05), 4518 - EGCG v LIl 3T3-L1 ARG 41 i S AL B0fn 98 57K, B4R mTfik 5 _E A Nrf2/
HO-1 3%,
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Effect of epigallocatechin-3-gallate on oxidative stress and inflammation in 3T3-L1 adipocytes

Maidinayi - KUDELAITI', TANG Wen-jing’, HE Wen-nan®, WANG Jia-Iu’, SONG Huan-lei’, SHEN Xiu-hua™*
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[Abstract] Objective - To explore the effect of epigallocatechin-3-gallate (EGCG) on oxidative stress and inflammation in 3T3-L1 adipocytes, and
provide a theoretical basis for EGCG to prevent obesity and related chronic diseases. Methods - 3T3-L1 preadipocytes were differentiated to mature
adipocytes by in vitro cell culture. The cells were divided into blank control group, and 1, 10 and 50 pg/mL EGCG groups. After 24 hour treatment,
intracellular oxidative stress indicators glutathione (GSH), superoxide dismutase (SOD), and malondialdehyde (MDA) levels in the cells were measured.
The levels of inflammatory indexes interleukin-6 (IL-6), tumor necrosis factor-o. (TNF-a), and monocyte chemoattractant protein-1 (MCP-1) were tested
by ELISA and realtime PCR, while the expression of nuclear factor E2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) was tested by realtime PCR.
Results - Compared with the control group, GSH and SOD levels in 3T3-L1 adipocytes increased in a dose-dependent manner after treatment of EGCG (both
P<0.05), while MDA level in 3T3-L1 adipocytes decreased dose-dependently after treatment of EGCG (P<0.05). IL-6, MCP-1 and TNF-a levels in 3T3-
L1 adipocytes supernatant declined significantly in a dose-dependent manner after treatment of 1, 10 and 50 pg/mL EGCG (all P<0.05). The expression
levels of IL-6, MCP-1 and TNF-a in 3T3-L1 adipocytes were decreased in a dose-dependent manner after 24 h treatment of different concentrations of
EGCG. Nrf2 and HO-1 mRNA levels in 3T3-L1 adipocytes increased significantly in a dose-dependent manner after treatment of 10 and 50 pg/mL EGCG
(both P<0.05). Conclusion - EGCG plays an antioxidation and anti-inflammatory effects in 3T3-L1 adipocytes, which may be related to up-regulation of
Nrf2/HO-1.

[Key words] epigallocatechin-3-gallate (EGCG); obesity; adipocytes; oxidative stress; inflammation
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PR 5 BB A P ST AN S LR . ST R -0
EVEERIE 2, BlR TR LB Z AR P, 5 33
LRER PR Y, X R R I D 4L AT e e T A
., MEWFHA RS — ARG A2 T, e — AN
RIS P, Be AR AR S DR 15 N & il 8 e R
TP, R TILEHER QRN (—) -epigallocatechin-3-
gallate, EGCG], R4k LR P& EH L . i BEREY
{EVERy, BADUR. Puig . prsafb. A s s 5
TS TE Y, BGCG 1R — Rl P b, AEA sk
B, BjikiiH5 (reactive oxygen species, ROS)
Bk, TR R AEIRE 5 12 A g it S8k 46115 . EGCG it
AR JAE R At (e R Ak TIRIER K A, &
FEHREH Y, WFZEiiE, EGCG ik Nrf2 iy ek i
AL EERE 2", CMEGCG BA BRI
RVEHT, 1H EGCG 2 rILAE#E/E - TIRIG 4R, BRI
JRE AP M R AE AN S BCIR A B AR SGHLE,  H A
ANFEIE, AR R IMANRE SR 7, % EGCG
Xt 3T3-L1 B 24l 1 40 A rr 8 iE S8 1E B 380k ST 1 18
Be Fox Nrf2 | HO-1 FK 1520

1 HHS%HE

L1 gl e megcss s 4l

3T3-L1 /) B IR B B £F 4k 20 i ) B American Type
Culture Collection (ATCC), 4HMitd 80% gl A f5 347 1% 1%,
3T3-L1 wif ¢k R 5 4t B 4 2 B il 48 h Ji5, Ry
F it o b1k 2w T (4 0.5 mmol/L IBMX, 1 pmol/L
HbFEAAN, 10 pg/mL P35, 10%FBS ) DMEM £ 35K )
B 48 h g, #pisor b SR I (& 10 pg/mL 5 3.
10% FBS [y DMEM 7 %6 ) 5 48 h, J#u a2 10%
FBS [t DMEM 8 SRk 55, 2 d 4l 1R, 45T
& 8 d 4l 90% LA E 5 ARG anie i & A, FH T /5

bR o L R 3T3-L1 IR G 4 i % 0 (25 (3 xf
H&). 1. 10, 50 ug/mL #J EGCG T i 24 h (EGCG Il
THEAREAWEHAMRAF, EGCG &&= 98%, RHL
PBS {7 fif, Bo il R & MR A 10 mg/mL IBHK ), &
MR RE R A 3 A E AL T E , BOLH(E,

1.2 AR BRI

HEGCG Tl 24 h {14t s #410 3T3-L1 A5 5 41 i,
FranlEaE A H PBS 1L 2 tkJm, AR B O R DT TE 4,
FAMA 0.3 mL 0.1 mol/L pH7.4 {%E{% PBS 2% il 2140
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M, MR R, R S A Sk 0.1 mL
fn 0.1 mL JTIEFIR ), 1150 g .0 10 min, H40HE L
H, RAS I ESANAEN A HIE (glutathione,
GSH) &#&, HUEGCG T 24 h 1y fL SOy 3T3-L1 fig
Wi, sEZaiess s Bil, M ani &R anie sl TS
FH 0.25% JEMHECAINE 2 ~ 3 min, foAREFEREZLILIEL,
TR AR, MMEBIRSRRAT, B A stz
F) R EP &R, SR)5 94 x g BLD 10 min 37 _LiE, BIUIE
FgniE. 1 mL PBS 552047, PRk 94 x g .0 10 min
5% B, E4IIEOTTE RN —E R ZE ik, TR%4) 2 min
i 8 P B e 0 N T ok iR, SR FH WSTE- 1 3548 U 440 i PN
S8 1k ¥ B {b i (superoxide dismutase, SOD) £ &, H
EGCG 11 24 h fs- fL AT 3T3-L1 IR 4nlE, 24l
Moks 3% B, HAREEE sl ™, Mk s R an g ik
FEE BBt ELOE T, BRI 0.5 mL, {R%A) 2 min 58
Tl e 240 O o e i, IR S Y 2RI &9k 0.1 mL, R
TBA A4 M40 N N % (malondialdehyde, MDA) &
. GSHMEIRAE (B A006-2), SOD Mk & (%A
51 A001-3) F1 MDA MK & (F5: A003-2) ¥y T
S R TRERF ST AT

1.3 6 S Pe e BH 7k M IL-6, TNF-a, MCP-1 & i

A0, 1. 10, 50 pg/mL ) EGCG T 24 h J5 S NE
D5 AR b, 4 TR I S P BT (ELISA) 7| & ikt
W B A6 D 1 4R Ay 35 -6 (interleukin-6, IL-6) . fiRg 33t
A+ -a (tumor necrosis factor-a, TNF-a). %400 L
& [ -1 (monocyte chemoattractant protein-1, MCP-1) §Y
4., ELISA iRF| &9 g eBioscience 2\ ],

L4 9:If 5¢ 8 % i PCRIE K W IL-6, TNF-a, MCP-1,

Nrf2 Fil HO-1 mRNA (%335

TRIzol i F2 IR WG4l RNA Ji5, R4 etk
MI7E S RNA R FEERIAE R, 2 UL WS I e ket & e o
A B cDNA, o L e = A7 T — 20°C T Ja A8
BT B i s I oz Bt IR 51259 B TaKaRa 56 2E 4% TR A B
VARSI

% ABI PRISM HT Real-Time PCR System (Applied
Biosystems, %2 7500, K E) #1754 PCR brifd
WRY . REMZHG PR, 95 °C, 2min, 1T AMEIR;
¥, 95C. 155, 60 C. 1min, 40 NPEFR, |2 I )
NS R R 2. DIPTSR As T A TR
AN AR (1), SK¥d Ll B-actin AR &
TEANZUALIE BV R R K &,
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F1 5EhE PCR BHIIE DA )5 51 LS Gl Jitk
Tab 1 PCR primer sequence list s N - N
B bR 0L x +5 Zor, R SPSS 19.0 it

@ Pri (5'> 37 e . . ,

o s BROEEAT oM, & 4L IR LR T B R 5 250007,
E AACGATGATGCACTTGCAGA 1 EL R I LSD 7 & Dunnet's &, P<0.05 Az ASELT
0] GAGCATTGGAAATTGGGGTA HENL.

TNF-o.

T TCCCCAAAGGGATGAGAAGTTC
R I TCATACCAGGGTTTGAGCTCAG 2 &%

MCP-1 i
T GCCCCACTCACCTGCTACT 2.1 EGCG %} 3T3-L1 IS g va %48 v ok E it
A CCTGCTGCTGGTGATCCTCTTGT EE i;‘—_é 2 E,l_é‘\:l] , é% Z—\‘ Iﬁ] {&E EGCG :Fﬁ 24 h E , 3T3-

iz T PR =N v N =N
E CGAGATATACGCAGGAGAGGTAAGA L1 Jig 15 4 2 h GSH., SOD & 2 45 B x4 I 41 8 25 7
Rl GCTCGACAATGTTCTCCAGCTT (¥ P<0.05), JF 572 KM, 50 pg/mL + i 2H GSH

HO-1 F1 SOD 7k 2y fx . & AN TRl ik FE EGCG T 1 24 h )5,
e pescastaicanaTeee 3T3-LI R gy MDA & & fbkxt 4L MRS (1
R Ih] ACCCCTCAAAAGATAGCCC ) oo

-actin P<0.05), FFEFEMRESME, 50 pg/mL izl MDA /kF
Tl ATGGGTCAGAAGGACTCCTACG AL,

Rl AGTGGTACGACCAGAGGCATAC

22 A E EGCG A# ji5 3T3-L1 igligie GSH, SOD, MDA 7k
Tab 2 Levels of GSH, SOD, MDA in 3T3-L1 adipocytes treated by different concentrations of EGCG

EGCG 44 24 h GSH/ (umol/g) PIE” 24 h SOD/ (umol/g) PiE” 24 h MDA/ (nmol/n:g) PIE”
0 pg/mL 148.87 £14.65 — 68.69 £5.32 — 3.01+£0.99 —
1 pg/mL 245.11+£30.04 0.007 119.29 £26.68 0.044 1.17+£0.43 0.028
10 pg/mL 293.75+38.51 0.016 133.96 +4.09 0.014 0.93+0.24 0.011
50 pg/mL 308.12+85.16 0.001 143.17+14.18 0.001 0.84+0.37 0.007

E: “5 EGCG 0 pg/mL AR,

2.2 EGCG %f 3T3-L1 JI5 /15 4 3 P 12 s g s iy 10 pg/mL F1 50 pg/mL EGCG {E Fl F IL-6 F1 MCP-1 T F&
& LA %, &AW EEGCG FHi24h)5, I 3% (3 P<0.05), TNF-a f£ 50 ng/mL EGCGEH T 5

15 40 M R e R - IL-6. MCP-1 Fl TNF-a & R Rk ® B ARAMLLZERBASHE L (P<0.05),

% EGCG Ik JE R T i i & 50 B, S50 SRk, HAE

144 144 1.4
a 1.21 = )24 = 1.2
i o
= ) 2
s 101 _I_ = 1.0 i, % 104
e ¥ = T 0 —_
. s =
= [ = ;
= 0.8 F 0.8 F 0.8 i
- - -
Z 0.6 Z 0.6 Z 0.6
=4 = E
E 041 ~ (.4 = 0.4
! G, i
= 0.2 = 0.2 £ 0.21
0 T T T T 0 T T T T 0 T T T T
0 | 10 50 0 | 10 50 0 | 10 50
EGOG el Apgiml.) EGOG e Apg/ml) EGOG el A(pgml)

. “P=0.001, ©P=0.032, “P=0.006, “P=0.007, 5 EGCG 0 pg/mL 415,

1 REKE EGCG A2 fF 3T3-L1 FRRALAM A E F F mRNA 7Kk 3
Fig 1 Inflammatory cytokines mRNA levels in 3T3-L1 adipocytes treated by different concentrations of EGCG
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2.3 EGCG *f 3T3-L1 JIiz Vi 4 0 P 1~ 53 B ¥ 5 i
ANTEH B EGCG T 24 h Ji, W SR dn e b4 iR i

ELISA JEA% M RAEH - IL-6, MCP-1, TNF-o ()& &, &5

R (F3) KB, 3T3-L1 RN SRk RAER - IL-6,

2018, 38 (11)

MCP-1, TNF-o/k F-HIB%5 EGCG T i Rty 7 e i
TR, SR B, FLAE 10 pg/mL, 50 pg/mL EGCG F-
Tl F 8 e rh &R T IL-6, MCP-1, TNF-o ko T i
%, GHIAURLLE REA G (P<0.05),

263 3T3-L1 g gl & Al ik & EGCG 4bFi 5 1L-6, TNF-a, MCP-1 43 sk
Tab 3 Levels of IL-6, TNF-a, MCP-1 secreted by 3T3-L1 adipocytes after treated by different concentrations of EGCG

EGCG 434 IL-6/ (pg/mL) PiE” TNF-o/ (pg/mL) PiE” MCP-1/ (pg/mL) PiE"
0 pg/mL 216.73+22.81 — 10.33+1.18 — 2 134.83+210.42 —

1 pg/mL 166.29 +20.78 0.073 8.13+1.51 0.068 1 863.52+205.15 0.082
10 pg/mL 120.78 +64.38 0.026 5.98+2.59 0.035 1787.18+108.79 0.037
50 pg/mL 104.11+12.64 0.002 4.01+1.03 0.008 1021.68+150.09 0.016

7. 5 EGCG 0 pg/mL 4L,

2.4 EGCG %} 3T3-L1 G4 Nrf2. HO-1 33500 55m)
M & 2 7[5, EGCG 71 24 h J5, 3T3-L1 Ji5 40

WA K -F B2 #H5= K F (nuclear factor E2-related factor 2,

Nrf2) FOI L2558 AW -1 (heme oxygenase-1, HO-1) 1

1.8+ = 3
1.6 %
1.44 %

1.2+ %

1.0

0.8
[N
, 0.4 1

0.2+
0

2 mRMNA HA Feik At

v

0 | 10 S0
EGCG el Apg/ml)

. “P=0.004, ®P=0.003, °P=0.027, °P=0.001, 5 EGCG 0 png/mL 2 4%,

2 FREIRE EGCG AbIEJ5 3T3-L1 BERALAAA Nif2. HO-1 mRNA 7k

H R ek B AE ARk B EGCG T10 T 94 A R R Ry 1
Tt, FREFIE A, 10 pg/mL, 50 pg/mL EGCG I 1
TIBACPEX A Z R RAGIHEE L (3 P<0.05),

5.0
451
4.0 a
351

2.5
2.0+
1.5

1.0+
(.54
0 T

0 1 10 50
EGCG el Apg/ml)

HO-1 mRNA #133455 0t

Fig 2 mRNA levels of Nrf2 and HO-1 in 3T3-L1 adipocytes treated by different concentrations of EGCG

HEJHERE v T AR DG AR R 44 A AR R, T S g it
RFIEIZLE L BEHERRI — PR ™, S RESORN R R
TGN K R e R AR 2 . MR R I B 25 PR 3 T Mg s e
BRI, X — R R i Feck 2 1 RN IS S,
fil 5 M A L N PO R840 I, B T RE AR Sk
X — RIH LRI E A B e 2 S BB SR R E
MR, PERETR R SRE SR, NI P PN SEU T LI o 38
i, i e an ity . hae sk RHAEE & 35 otk TR,
FESE - RIPREE R Y BARA SN EE B L]
W, (HC2A T IR R, 180 RIEE S 1 &
ROS FREA M BLFOR IEE Y & Fe A T S0, (I, RAEA
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S R T I BEAR S A 5 M A 5 93 782 P 2 B 5 s

{E4k 28 2 By EGCG & & fie i HAGMEfeos, (E&Fhan
ff. shiFn Ntk sels b CLAIES:, EGCG it R Fh A
H S, il ROS FYJE B, #HI NO [y A k. 358 st
BT M 5 T R B bR LE R, - H EGCG Tl @4
il 2 B Rk DR TR TS MR B R BRI BL R B . AR
W, EGCG il .2 PRI i K BRI % o TNF-a, IL-6
2 RAER FKCE, FEARIT 4 2 b i E fL =4 MDA /K °F,
#2182 550 ROS #7519 GSH 7k *F-, Bose % "™ i i i 5
WUESE, EGCG ReMgPEMLA BN B 4mie b RAE -1 MCP-1
ik,

AWFFEEE R B or, EGCG w4t 3T3-L1 fig i 40 i 55
LR ok, ARAESR R, Hibbieg "™ thg 2kl
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FIIR - BRIk, F

WF7e, kBLEBE (40 mmol/L) {EMT HK-2 41/ 24 h )5,
A GSH #1 SOD 7k - 251 B T %, MDA 7K-F-BI &8I,
il EGCG ] B . A1 &y W% 1% 5+ 19 HK-2 40 i ) MDA &
e, JHEm A GSH & w il SOD i, HkFA T
N, A5 2 M AT AR 3T3-L1 i 75 4 A ook 21
RLAKCE, $E i 3T3-L1 fe i br S L BEE P, DA B3
Xt 3T3-L1 NG 4n R S AL b SR SR R4 7R L, 42 4
HerbLA L RE D .

SOGUERH, BRI 18 1k IR A A 1 2 I D AR I 2
P (A SRR 2 OB RIS ) Moo nge . AWF
ZiHt 3T3-L1 BN A 3 Ff S K- IL-6, TNF-a.,
MCP-1 4yl m gk mIF R R4 oR, AEHKE EGCG
{06 AN [ 1 29 R 1 7 AR B B2 A &% 22 5, (HLEVA
BRI A 5, Pan %" K I EGCG A BEK X% I
JP 1 2k P C5TBL/6T /NE, MCP-1, TL-6 7k *F 5 Lyu 2 " 5§
ORE ., R B S % B EGCG W B IC AR b B
TNF-o 7k F, FE4@@mPrafbae . kAT A2 in
Y, EGCG %t 3T3-L1 i i 40 i A IL-6, TNF-o. F1 MCP-1
SERAAENTHEN, RRBREIEEs e, KENR
TEM.

AW KB, 3T3-L1 5G40 N Nrf2 F1 HO-1 1 %E
IR EAEARIRE EGCG THl F9A AR ER ETH
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