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Abstract: The protective effects of epigallocatechin gallate (EGCG) on nonalcoholic fatty liver disease (NAFLD) in mice were
investigated. The NAFLD ApoE™ mice model was established by feeding high fat food. Then, the effects of EGCG on glucose and lipid
metabolism, fatty acid oxidation, oxidative stress level, liver tissue structure and the gene expressions of AMPK/SIRT1/SREBP-1¢/PPARy
signaling pathway in NAFLD mice were analyzed. The results indicated that after EGCG treatment, the pathological changes of liver tissue were
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evidently ameliorated; compared with the model group, the body weight, liver mass and liver mass index of mice were significantly reduced to

110.98%, 115.01%, 115.64%, 136.48% and 104.20%, 118.70% respectively (p<0.01, respectively). The levels of glucose and lipid metabolism,
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fatty acid oxidation and oxidative stress in blood and liver tissues were markedly improved by 11.85%~86.06% compared with model group
(»<0.05 or p<0.01, respectively). Further study indicated that the AMPKa, SIRT1 mRNA and p-AMPKa, SIRT1 protein expressions in liver
tissue were obviously elevated by 13.21%~75.82%. In contrast, the FASN. ACC-1. SREBP-1c. SCD-1. PPARy mRNA and FASN. p-ACC-1.
p-SREBP-1c. SCD-1. PPARy protein expressions in liver tissue were dramatically reduced by 19.59%~92.07%, the p-AMPKa/AMPKa.
p-ACC-1/ACC-1 and p-SREBP-1c¢/SREBP-I1c ratios significantly ameliorated by 39.20%~93.07% compared with model group (»p<0.05 or
p<0.01, respectively). The results demonstrated that EGCG could ameliorate glucose and lipid metabolism, fatty acid oxidation and oxidative
stress in NAFLD mice by regulating there lated gene expressions of AMPK/SIRT1/SREBP-1c/PPARYy signaling pathway.

Key words: epigallocatechin-3-gallate (EGCG); nonalcoholic fatty liver disease (NAFLD); AMPK/SIRT1/ SREBP-1¢/PPARy signaling

pathway

RS PERR T TERTR (NAFLD) #0 A2 AR
A JHFI0 4 th: F08 P FH AL E°)5 R — ool 38 A B
RN Z RGN, ARSI AE . RS 1
HE BT 28 LA B B i P 2T A« IFREAL A R4 et
AR R, NAFLD [R5 5 B 2R AE 45k
TOHE NIBFEEF, CRONKIEEZR KX, Lzt
R [ K e WL 2 — . BT NAFLD #b1)
RN AN, BRI 1RYT NAFLD BIFRFRL
g%[ﬂo

AMP VAL R 0 (AMPK) A& —A> S HTHE AR
TE R AR G 1) A B e AU T oG, TEAL
AMPK (p-AMPKa) A8/ IEH it =REMAA 2R, 1
AR R A AL AN Qs MM 3% NAFLDPL, JiER{E B
WATEF 1 (SIRTD 2 E5HPURAREPRES R R HTIN 5
— ARG, e R T2 A A A S SR R
ST BB KT S 5T R
S MR AR R S M . Matsusue 25 A PHIF 52
p-AMPK F1 SIRT1 Hip [E )ik 4 A e K4 B B0
ZAKy (PPARy) I3k, SEURRABCZEINH, M
M0 NAFLD & 4K f#; Chyau 2 N5tk
BLIE BT e/ 45 A8 1 (SREBP-1¢) 5 PPARy
KREEY], & NAFLD REWIRACE R AR 5 1% Ol
#H, LA p-AMPKa. SIRT1 EHFIZE, T
SREBP-1c. PPARy & [HIA A A4 42 NAFLD 7 2
51 N 7 B 1« AR 1 B > N 1 [ 2 1
AMPK/SIRT1/SREBP-1c/PPARy 15 5B AT 4 %0/ >
NAFLD [ 2B J Sl o

KKETILRRKETIREE (EGCG) 2kl
REBEFRTPEENZMBILRR, AHIILRESEN
50%~80%"1, & EGCG HILEM A2 N A 584 1 1k
RN, EGCG 7] BB fEAN Rl & B AL IR A
RMZRENE, FEAEOMA . MBI MR AMCHTSE
AL CEAERLRE. RS FHSUNMAG ) ORI

34

FI®, #h4h, EGCG ARFERII TR %14 2
MITER, B T B, RALENS S LT
B ORISR T B HARBE R, 7E 2
AUHE PRI EL NAFLD /NMRH, EGCG 8 R
By, ot i SR R B 5 AR R AR T
Fifs e a1, (B EGCG BjvA NAFLD EARAE
RIS ER =

K, A9 ApoE™ /N R L& e e Fapke ik 3
E | NAFLD %4, W% EGCG %} NAFLD T-TiAL
B, DU AR EGCG 3t NAFLD [HLHIBF Fe 4L
Z (M SIRHE -

1 RS
L1 SR

R EN 20~25 g flENE ApoE /N (&
C57BL/6)) W& T 5 R 2EE XS Fi b, VFnliE
SR SCXK (F3) 2015-0001; A5 &N 25~30 g HIkE
PEEFA= RS CSTBL/6J /NI [ =I5 sh o,
YFAMES SCXK (5F) 2017-0061. ASSZEG it | =ik
KEFYLACTRR A A, FEHES NHT.

BRREB CREZR (GOT). BRI AR
HER (GPT). H =8 (TG). MHEEE (TC). ¥
BRIITR (FFA). F2IZIR (HYP). A% (MDA).
BEH PG A B (GSH-Px). 135 FE i 2 11 i [
B¢ (HDL-C). iK% EEAREFHERE (LDL-C). %
WA EALEE (SOD). Hi%HE (GLU) FIRER (UAD.
JRE R ERFBRREAGE, MY TR
FUAT; S E & PCR X7 & . AMPKa. SIRT1. figfi
PG (FASND. ZBEAHEE A RALEE 1 (ACC-1),
SREBP-lc. fif flEftstilE A ZMAIfE-1 (SCD-1).
PPARy. GAPDH 5|¥1& % (51475 W3 1)+ TRIzol.
DEPC. Prime Script'™ RT reagent Kit. Taq DNA %4



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.4

B, K& Takara A#]; p-AMPKa. AMPKa. SIRTI.
FASN. p-ACC-1. ACC-1. p-SREBP-lc. SREBP-Ic.
SCD-1 1 PPARy —#i, 3£ Cell Signaling Technology

N7l peactin — PP, BOUHLEEY) TR
WNE]s AR ECL G, MRt RAEMER
AR~ HARBGHE 744t

1 SRIEE PCR 5|4FF5
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HE AR LAEF | 40(5-3") T a5l 4(5-3")
AMPKa AAACCCACAGAAATCCAAACAC CCTTCCATTCATAGTCCAACTG
SIRT1 TATGACGCTGTGGCAGATTGTTATT CCACCGCAAGGCGAGCAT
FASN GCGGGTTCGTGAAACTGATAA GCAAAATGGGCCTCCTTGATA
ACC-1 ATGGGCGGAATGGTCTCTTTC TGGGGACCTTGTCTTCATCAT
SREBP-1¢ CAAGGCCATCGACTACATCCG CACCACTTCGGGTTTCATGC
SCD-1 TTCTTGCGATACACTCTGGTGC CGGGATTGAATGTTCTTGTCGT
PPARy TCACAAGAGGTGACCCAATG CCATCCTTCACAAGCATGAA
GAPDH TGGCCTTCCGTGTTCCTAC GAGTTGCTGTTGAAGTCGCA
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gg ey e
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Fig.1 Establishment and administration of NAFLD model in mice
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Fig.2 Effects of EGCG on body weight, liver mass and liver

mass index in NAFLD mice
E: HIEFE, "p<0.05, "p<0.01; HABALAPLER,
*p<0.05, “'p<0.01.
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BTG, GOT. GPT i&fHAl UA. HYP & &5 K
Z 116.71%- 129.66%, 115.34%. 136.85%, 112.45%.
133.31%A01 114.94%. 153.36%, SR HEEA &
FMEZER (p<0.05 B p<0.01). WFFIESE EGCG A

AR5 GOT. GPT. UA 1 HYP 4WkrEY,
F W NAFLD /NRZ EGCG 1697 Ja T RefS 3%
(% 2). WIS e w7 45 AR
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Table 2 Effects of EGCG on lipid, glycid metabolisms and biochemical indexes of NAFLD mice

217 EFA AER 20 BAE ML EGCG-L#  EGCG-H 41
3% TG/(mmol/L) 1.62+0.16 2.68+0.19" 2.28+0.15" 2.39+0.14" 1.94+0.13"
3% TC/(mmol/L) 13.98+1.56  3821+£345% 290942417  3327£2.79°  21.50£2.08™
3% HDL-C/(mmol/L)  3.45+0.28 1.5240.19" 1.71£0.22 1.88+0.25" 2.65+0.25"
3% LDL-C/(mmol/L)  4.98+0.36 8.34+0.59™ 7.43+0.75 7.350.76 6.23+0.42™
A% FFA/(mmol/L) 0.50+0.08 1.28+0.13" 0.93£0.09" 1.110.10" 0.79+0.07"
3% GOT/(U/L) 24354249  3728+3.51%  3283+3.11°  31.944£3.06°  28.75+2.90™
3% GPT/(U/L) 1821£1.94  30.75+2.67"%  27.004241°  26.66:223"  22.47+2.19™
3% GLU/(mg/dL) ~ 304.78+26.03  470.35+40.99"  410.78+31.68" 416.68+34.44" 369.13+28.28"
3% UA/(mg/dL) 4.01+0.48 6.68+0.64" 5.79+0.47 5.94+0.32" 5.01+0.27"
A3k B E (ug/L) 0.63+0.07 0.92+0.11% 0.7740.07 0.78+0.08" 0.700.06™
A 3% 5% % /(ng/mL) 4.39+0.63 14.07+1.77%  1146+1.51°  11.82+1.60" 8.54+0.55™
& AEBAE /(ng/mL) 1.03+0.17 0.32+0.08™ 0.42+0.06" 0.4120.05 0.63+0.05"
FF TG/(mmol/g) 0.15+0.01 0.40+0.04" 0.29+0.03" 0.34+0.03" 0.22+0.02"
FF TC/(mmol/g) 0.03+0.01 0.20+0.02" 0.14£0.01" 0.17+0.02" 0.11+0.01"
FF HDL-C/(mmol/g) 0.09+0.01 0.02+0.01% 0.03+0.01 0.04+0.01" 0.06+0.01"
J LDL-C/(mmol/g) 0.24+0.02 1.07+0.10% 0.94+0.09" 0.92+0.08" 0.60+0.06"
FF FEA/(mmol/g) 0.03+0.01 0.12+0.02" 0.10+0.01" 0.09+0.01" 0.07+0.01"
FF HYP/(pg/prot) 0.96+0.09 1.98+0.17% 1.5140.14™ 1.73£0.15" 1.29+0.14™

i HEFLE, p<0.05, #p<0.01; SRR ME, "p<0.05, “p<0.0l.

2.3 EGCG xf NAFLD /) 8 g iRt vy 2 v
BN BT NAFLD bl AR e a8, =

OO FERE, IR R 5| i B =L S EUIR A
W Iy, A FFA K&, LDL-C A5 5k
RARRS, W SERIES TG TC ¥h0, A4k
AENRIAR M, SEUNAFLD KIJR50; [ FFA IREF
e P AR v P S 70— AU A P R A G
%, MM EaE LS, B {EdE NAFLD &
&, B FFA 5% FRIEARE R (0 TG, TC.

LDL-C. FFA 7K F-JHi, HDL-C PG #l S8
PR AR M B R RS STk, JRAT 1930
Ry ARSI R IR KT (R 2). HIEWAH
P, ARAUZH BRI 210K TG KFFHE 165.41%F1
275.89%. TC /K VT 273.32%F1 621.92%+ FFA 7K
Tt 254.85%F1 371.89% LDL-C 7Kt 15 167.52%
Al 441.73%. LDL-C/HDL-C FCAE T+ 380.04% Al
1499.24%, HDL-C 7K-FFE1K 227.03%F1 333.29%
(p<0.01), 5 Gan WAL 4E R F EGCG (20.

40 mgkg) BT R, MEAMHAIHEK TG KF T
112.08%- 138.14%#11 116.28%. 183.54%, TC /K F-F
B 114.78%- 177.74%K11 113.09%. 182.56%, FFA 7K
SFRBE 116.12%- 161.73%11 122.68% 172.48%,

LDL-C 7K°F F B 113.53%. 133.93%F1 116.42%-

177.27%, LDL-C/HDL-C LUAE T FF 139.92%- 233.64%
A1 135.28%- 400.78%, HDL-C 7K VT 123.69%-

174.34%K11 114.78%- 222.19%, SRR b A &
EMER (p<0.05 5L p<0.01); HH EGCG-H 1EH%L
A5 T BRI E)4th (p<0.05 B8 p<0.01). Z5HREH,
EGCG %} NAFLD /MR IR EH I8 1) TG, TC.

FFA. LDL-C. HDL-C % LDL-C/HDL-C tb{g# A
BT s

2.4 EGCG xf NAFLD /) b R 5 8 5 o1

ARHTJE AT NAFLD A A 92 i B 2= H A
FMEAR LR AT T LB, NAFLD 3% T
JEAU R, SFEUMRHE R &, iRk
BRUBRME FRAIC, HR I3 B I - I 2R 2 15 1 S s L
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IR, SIS B ARRRFEE IR AL 8 F oA,
SEEERMERRIE; B TIEREES SR
BRI ETE SRR, WA 2 R FAE
o R GLU REJpisss, SEui+H GLU Al
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IRE SRR 73X —3ERE, AT g o RpE A 140
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DRI B 2T (R R 0 i, TR T B
P, gk 2 Fros, MR MRS R, RIS EM
GLU & &3] 320.60%. 147.00%F1 154.37%, H&
BCRFFHRE 316.79%, SIEWALEIEE B
5 (p<0.01); H EGCG (20. 40 mg/kg) ¥EI7 )5, i
MR, BRSEM GLU S22 BIFFK T 23.20%.
139.69%, 48.14%- 76.52%%132.39%. 61.10%, HgHk
FTHE T 11.85%, 43.78%, SR L B S
R (p<0.05 B p<0.0D). MWHIFHE Gan 2 AR
TEAH—3K.

2.5 EGCG 3 NAFLD /) BT 40 48 % g JE M 47

ATV P R
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17.98%-54.82%, MDA & [£1IK T 20.65%-86.06%,
HEMALE AR REEES (p<0.05 5 p<0.01);
A & EGCG-L A1 EGCG-H 1 FH % S ¥ 5m 1 Br 1k
24 BRI F]th (p<0.05 B p<0.01) . 25 FLR I 50 N IR
PR R R YRR BT NAFLD [ 8 2R
— (E3),
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