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FE: HiY.: OF5 EGCG(Epigallocatechin Gallate) & 75 il i & #% M 20 1) TRB3(Tribbles Homologue 3) 3k, i
PISK/AKT 15538 [ . £ 385 8 WU 5 25 0 0 SR A . 73k . 80 A SD(Sprague Dawley) K BB ML 4 R 1E # XF
MR (20 HD BRI IR 20 (20 H) EGCG R #HIEI6)7 41 (20 RO EGCG Bl EIA 7 41 (20 H). #R xR 4 . EGCG
GG T AR EGCG @ min iy f s TR & IR IR E 6 A5 . EGCG R F #3677 4H fl EGCG & 7 1k 7 4 43
M4 T EGCGIRYT » 1097 4 JAR 8 JH 3 Bl AbFE 45 20 R BRA&-2 . Aar il il v v #5292 B 38 3 18 OR300 I & R IR Hi 3k
B BB AR LZEZY TRB3 Al AKT BYRE & AKT BB AL TR BE. 25 8% . BB AH R 04 0% 3% AR & R IR Hi 3K
H(p<<0.05), EGCG A7 4 JAAI 8 ), £ H8FRHIFEAR(p<<0. 05) 5 BRI i AKT () mRNA IR [ 5 7E 4 21 Hh JE
ZE5, (A P-AKTUT)ERIRI A RIAT W, 1B ERE B, 8 AT 4 MBI R (p<<0.05). B4l b TRB3 (1
mRNA FIE [ BR K (p<<0. 05, JRY7 )5 TRB3 FEM T, 8 HIRITH 4 P& (p<<0.05); 45 EGCG nf
R AR A%, HALHI T RE 59 TRB3 Bk, W AKT MBS (b FE B . 0% PISK/AKT {553 i, 42 iF & 8% L4
¥ % 4 755 R (% 5 SBCRIUR FH o 400 7 e B 2R .
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1 M#EIFTE
L1 # #
1.1.1 Z=&sh4h

80 H 4 Jii% SD KB, it Ky 180~200 g, RWIER K7L 3 ) 7 it (5% IES . SYXKH)
2011 -0004)
1.1.2 &A

EGCGC WM i PRt 254 BRA E) O 08 B 2R H I = B8 0 S RH [ st ) 2 2500 &0 (R st AR W
FlD . RNA S BOH & AU st RARAEW AR A FD . —H0 TRB3, AKT Fl P-AKT(473) (Santa Cruz A #]), —
PALsT RSB A FD.
.2 77 &
1.2.1  5E3e 4 2 IR

D IEHE XA W% 6 DHIE, BSR4 10 By mFR 6 A 5. #mE R 8 & 10 H. B R IRPiA A
H N EGCGIRIT A . 60 2 SD R IR 6 DG, O BRI, mE&sIRIRE 6 S HAJE SD R,
AR 4 10 Hs mbE s g kE 6 A5 SD KR, #HAFR 8 Ji 10 H; QEGCGiRYFH ,, mbEIEIRE 6 MHE
SD KB, 4F 50 mg/ (kg « &) 1 EGCG #EHIRYY 4 i 10 2 mbESIsRE 6 MR, 47 100 mg/ (kg « D
) EGCG #EH AT 4 JA 10 H; mbim g 6 S AJE SD K. 457 50 me/ (kg « DY EGCG ¥ H§ 65T 8
Ji 10 2 s AR IRE 6 A S, 457 100 mg/ (kg « DY EGCG #EH BT 8 i 10 H.

2) £ MRS . LR, 4 000 r/min B0 10 min, RAFMIE G, —80 CLRAFF M FREEALSE K KR
Ja s BUBES LA S, Horh 3 B LA ZUH 10 70 FEE [ 24 h 5, A ST T s 8k ks —
WAL 4 °C RNA QRIPOBGRIE 24 h J5 . —80 CLRAF, T mRNA FB MR ; —5F # L4
1 —80 CIR-A4E, T Western blotting i,
1.2.2 &k ¥ 84 05 E 0% Ak § F s 20t 5

175 S0 Ak il 12 I % 23 18 I #% (Fasting blood-glucose, FBG) & & ; ELISA M % 25 I8 i & & (Fasting in-
sulin, FINS) & &, T8 5 Z#Pr 35 5 (Homeostasis model assessment for insulin resistance, HOMA-
IR), HAF N HOMA-IR=FINS X FBG/22.5.
1.2.3 fsammigFin AKT,P-AKT(473) f= TRB3 # % & Jit &£ F % Il m fe 49 F ik

AR SR AL . 300 ok S Ak A AT N TR A B L T R BB S BUR TEH/INA ILTE EE
B SEEHCE, 4R BN A bt B AKT,P-AKT(473) i TRB3(1 ¢ 100), 4 “CHEHF 12 h FIMALEMZE 4. FiR
FHEFF 30 min, WA DAB 8 €3, AR A, HHUBAEIIE . PES (U8 b, WA 248
FRAPE €, 0 BE 00 B R AT P S K BE AR A4 B 00 F BERLIE IR 10 A HEET.
1.2.4 Q-PCR #m AKT #= TRB3 # mRNA % ik

B RNA CRIPBAL PR 9B 85 ULZH 20 20 mg, SR H] RNA 2 BOal R & 42 0 RNA, 8 & A260/A280 7
2.0 e A1) W RNA &b, U1 pg 0 RNA 356 346/ cDNA, B uL 5 cDNA LA 10 pL i Q-PCR
KN . AKT I TRB3 5%, [ 4544 . B 50 °C 2 min, HAEM: 95 °C 10 min J5 ., F-¥EAT 40 MG,
MNEF R 95 °C 15 s, 60 C 1 min. 5| Z& 5 AKT: forward primer CCGCCTGATCAAGTTCTCCT, re-
verse primer TTCAGATGTCCATGCGGG, ¥ 3 K & 118 bp; TRB3: forward primer ACAGTCTGA
CCGAAGGGAGA, reverse primer GCTTGGCCCAAAAGTCAGG, ¥ ¥ K & 172 bp; pactin: forward
primer TGAGCTGCGTTTTACACCCT , reverse primer GCCTTCACCGTTCCAGTTTT, P #K & 198 bp.
1.2.5 Western blotting ## AKT,P-AKT(473) 4= TRB3 & % & i /& & %W 2w 49 K ik

R S UL 2T 20 240 B B il 1 20 0%, BCA YA E & B B & &, U FEAR 50 pg 3547 SDS-PAGE
k. FIRE TR K B A 2 PYDF B 520 i BEAR A Wi EF 14 2 b )5 23 5 A AKT . P-AKT (473) Fl
TRB3 —4it, 4 ‘CHEE 12 h, PR MAARN 9 HRP ARICH 900 E . BERIE S ECL &G i, Bt
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e b A ERE H Image J B 20 IR BEAE . A Bactin £R D N 2 BEAT bn XS R g 4 52 96 2 /0
HAE 3K
1.2.6 “itZFom

A B9 e 4 SPSS 19. 0 GEiTFAF AT AL B A, TH R BORNS ISR AR 25 (o £ 5) KR, PI4LIT]
TR PR EBCR T ¢ K. ZA TR POR UBCR -SRI 2R 5 2220 0. p<20. 05 Fon 27 HA Gt L.

2 &% R

2.2.1 SFREHE L ENE ok B EIRRIEHTHE
5GIE O RRZ LA, SR A R R 2RI IR U 2 BT A B i (p<C0. 05) , FRAE R FHLHT: EGCG
TEIT I . IR R I 2R R I IR BT B AR (p<<0. 05) , 778 Bisf [B] R 57 2 A At (3 D).
F1 BFAAMSABAREHEMME. ESEMNESL S RAEBIERLS

i | Xt HE 41 A 2 & EGCG 4 & EGCG 4

5 ol - L) 1A 3.7640.87 6.56+1.47° 7.1942. 44 5.3841. 36
fa B/ (mmo 8 Al 3. 6640. 79 5.3841.11° 4.8841.23°  4.89-1.47"
b6 2/l -l 4 13.9843.17  22.7645.73°  19.57--4.88°  12.9443.27°
A MR m 8 A 13.7243.08  19.034+4.77%  13.69-43.64°  10.1742. 45"
e 2L 8 HOMALIR 4 2.3540. 58 6. 6741, 322 6. 2841. 17 3.1140.82°
H A AL 8 J 2.2440.43 4.57+0.96% 2.984+0.77" 2.224+0.37"

T SFORGER X IEAM L, - TR GBI, p<<0.05. FoRk%SHA G E L.
2.2.2 AKT,P-AKT(473) %= TRB3 44 % & fi £ F 8% WL 2n i 44 F ik

TE A8 A UL 2 1 B B LA M A I ok B b, 5 00 X BR A e A, BRI X R 40 f EGCG VAT 4y AKT
RRTEA M A B FRA L BTG H 2 E L(p=>0.05), {HEHEI X B4 th P-AKT (473) (19 F£ KRR (p<<
0.05), £ EGCG {R¥7 5 P-AKT(473) (R IBI NN (p<C0. 05) » A7 1E B ] F1 55 1 i) 4R Pk, 55 1 55 X R
Fef, BRI R4 v TRB3 (R IAHG N, FE3RY7 4 A5, IRA&IAY7 40 TRB3 MRE T M, 25 K5t
B (p=>0.05, mFEIAITH TRB3 RE T, (AEFA 5% L (p<<0.05); FEIRIT 8 )5, EGCG
IRITAL TRB3 A T, H2EREA G2 E L (p<<0. 05) , FF7E i A PE (8 1— 18] 3).

Al 4 JIEF X BRAL; B 4 BRI R4 C EGCG i RIRYT )5 4 A4l D. EGCG milRiayrfE 4 F4l;
E. 8 A IE# %A ; F. 8 JHBIM X B4l ; G. EGCG LI HIAY7 )5 8 4l H. EGCG &R mi5y7 )5 8 4l
B 1 AKT & &% Wmieey &k
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A4 EIE# SR B4 ERE ST IB4]; C. EGCG EFHIHIAYT )G 4 A4l ; D. EGCG mRIHEIAIT)E 4 Adl;

E. 8 FIE W A HAG4; F. 8 FBIAISTIRY]; G. EGCG & FHAY7 5 8 A 4l; H. EGCG Bl IGIF)5 8 E4l
B2 P-AKT473) B 848 ey & ik

AL A JEIER X RRAL s B 4 ARSI C. EGCG LM mIAYT 5 4 A4 D. EGCG mAlmifyr)a 4 A4 ;
E. 8 JHIE# X IR4L; F. 8 BRI 4]; G. EGCG LM &IRY7 )5 8 JH4l; H. EGCG &R &RyrJn 8 A4l
B 3 TRB3 & & 8% fie by ik
2.2.3 AKT # TRB3 # mRNA & ik
£ Q- PCR 1E B UK AL 2 v, 55 1E 5 % AL L, BEARVZE R EGCG 97 4 AKT 19 mRNA 75 41 Jifg
PR R AK 22 SR RG24 8 L (p=>0. 05) 5 HIEH X B4 4%, A4 TRB3 9 mRNA L, EGCG iRJ7
J&i NV A B ) ) AR (] 4 — &1 5).
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2.2.4 AKT,P-AKT(473) %= TRB3 ¢4 & & i /£ B 8 WL 2 Jio 04 ik

7£ Western blotting F) - LA I 2 b, 5154 4 4L e, BRI LA EGCG JAIT 4 AKT H A
RN REREREEZR LG FE X (p>0.05), HIEAIZH i P-AKT(473) )R K FEMK(p<<0.05), TE
EGCG ifJ7 e, P’AKT(473>E/‘J%§Li§7]ﬂ(Z)<O~05)9 F7AE B[] R0 700 e AR M. 5 0E R R A4 LA, AR
girp TRB3 MRk, 73697 4 )G, A EiR 74l TRB3 M EL T, HERLHITHE L (p>
0.05), HiflfiAIT 4 TRB3 BRIA T, 225 BA 5578 L (p<<0.05) s fEiRIr 8 A . EGCG jaIr 4
TRB3 (LT, HERHEAZRITHE X (p<<0.05), FA7EF & R (R 6— & 7).
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3 i iR

Wl PR 2 5 NS (a B Y R 2B . 2 B PR o5 B 9020 L 1. AE 2 B PR 1 K A RLR i B e
Ji 5% ZHEPE (insulin resistance, TR ER EEAIEAS . X F IR &k 4. K EHEIEKE R EEH A,
FTLL s R B IR R A S TR SRR 2R A28 TR 28 ASERSE A F 5 R Y v W i MR AR B 6 A 1 156
FREBIE IR AL, HAT, S IR HPE AAYT 2 AUBE RS 0 25 WA E — 2 M #ERIE R . AR BEA S by
I RAE. ZZ W Je N 3R IO 2 RARGTA AL T, BATHUAALRE Sy 58 . JCRERIMEH] . T 53 R S5 4
I, FRATTHE R IR T 28 v 09 25 2 Wy A RO 43 L2 R IR F R IR (Epigallocatechin Gallate, EGCG)ERIR YT
2i¥). A SCHIRE . EGCG B Hrlefbhe Jrom . TREmIMEM . ook, arRRARmps " . R AT 5T
R B, EGCG n] BRARMAR B &5 3R . 2 IR,

N T R EGCG RYA/ERIALE] . FA] e £ 2 W AU = 2 2UB U D DF e X R e B L
Xof A A B (R Y ok A v, PISK/ Akt {5538 B2 E 205 Sl i . 789208 B AKT (9 8 R Ab B00S 2 12 3 It
f) . ARBFE A, SIERWA A, BRAh AKT ERALEFAEAS 2. B AKT EH
BB IR AL RE LR AR . EGCGIRYT I » AKT 8 5T 09 W R A 2 2 3G I, A 7 I [ /0 500 i AR 1. &5 2R 3%
B, EGCG w34 AKT AR AR . s PISK/AKT {5 S %, 42 2E 5 % UL 40 A X0 A 4 0 69 %
A . 2% IR

£ AKT Bk ry s # b, TRB3 ks AKT (g ik #2, W 12 AKT g feidin, h 7
B EGCG B AKT B R 1k 7538 i i il TRB3 py k. ARBFFTR M4 4145 85 Lk TRB3 13RIk, 45
RRM, HIEHHA R, BRI TRB3 fRAH M, EGCGIAYT G, TRB3 (3K AR . 7776 B ] F ) i
FR A

e IR s YA B vh, EGCG A j@ o 3 i & # LA Sl rp TRB3 &3k, B AKT s iz 1k . #0s
PISK/AKT {5 5l f# A B JULZH %0 7 2 0 19 85 BCRI A T . 22 IR, EGCG n /RN BB AR YT 2 Bk
PRI H B KR 2454
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EGCG-improved Insulin Resistance
by Regulating the Expression of TRB3 in Muscle Tissue
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Abstract: This paper aims to the study on whether EGCG can activate PI3K/AKT signal pathway by re-
straining the expression of TRB3 in muscle tissue so as to increase the uptake and utilization of glucose in
muscle cell. 80 SD rats were randomly divided into the control group (20), the model group (20), the
lower EGCG treatment group (20), and the higher EGCG treatment group (20) respectively. Aftergiving
the rats the sugar and fat diet in the model group, the lower EGCG treatment group and the higher EGCG
treatment group for 6 months, those in the lower EGCG treatment group and the higher EGCG treatment
group were treated with EGCG by anintragastric injection, and then half of each were sacrificed after 4
weeks and 8 weeks respectively with a purpose to examine the indicators (glucose insulin) in serum andin-
sulin resistance index, calculate the expressions of TRB3 and AKT and detect thephosphorylation of AKT
in the muscle tissue. Compared with those in the control group, the glucose, insulin and insulin resistance
index were higher in model group, and the indicators in the lower EGCG treatment group and higher
EGCG treatment group were lower compared with those in the model group. The mRNA and protein ex-
pression of AKT in every group were not different. However, in the model group, phosphorylation of
AKT was decreased and phosphorylation of AKT was increased after the treatment of EGCG and the effect
had advantages in dose and time dependence. The mRNA and protein expression of TRB3 in the model
group were increased compared those of the control group. the expression was decreased after the different
contraction of EGCG treating for 4 weeks and 8 weeks and the lowering of TRB3 in EGCG treatment group
after 8 weeks was obvious compared with that in the EGCG treatment group after 8 weeks. It is concluded
that EGCG can alleviate the expression of TRB3 and inhibit phosphorylation of AKT, so as to activate the
PISK/AKT signal pathway and increase the uptake and utilization of glucose in muscle tissue.

Key words: insulin resistance; EGCG; TRB3; PISK/AKT signal pathway
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