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BRIk & -3- IR TR RS2 I
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HREBAHE XA IR EF 5
(AL EF XS WES ZERILA, B2 ZM 362000)

[HZ] B BrREETILAR 3- IWETIE (EGCG) XMEMNAKZE (IUGR) KEIFMEAEC
WAL . A3 SRR SRRk A7 TUGR KRS, FEHLS> N TUGR 41 EGCG 41, EGCG
K BTE B FL5 & EGCG MR HI/K IR FE 2 10 J8, RIS IE & 6 AL, A4l 8 K. 13 Ak, Il
KEARES, RERBMBBFIEA LA, R4 20 BN S 25 i S IR EEE (TC) . Hh=Eg (TG) . i#
BIEWIR (FFA) | 1B (FPG) | BREZ (FINS) FFFATAEFKFE, RS BIAIEAS ES ZKPT (HOMA-
IR ) FINRRF A LU S Z AT Cadipo-IR ), WETFNEHLURED) F, IR TLIT 92 5 PCR yAA I AT IEAH G
FE P FHXS FRIB K-, GER 13 JWIR AT, AR RUIARE thig2: S Bg 2238 L (P=0.067) o £41E1 FPG.
FFA. FINS. HOMA-IR Fl adipo-IR 7KV He8 22 A Gii 243 L (P<0.05) o AN TC 1 TG K- Hig
ZERIGFE X (P>0.05) , HIEFNEF TUGR 41 TC FI TG /KX 5 T EGCG 4 (P<0.05) o JMLLYL
ZERPIR, TUGR KRR HFIEAG Bs ff FUI 38, 1 EGCG RERS 3% Z M4 . PCR 25 R, SxF IR,
IUGR 411 Ampk mRNA £ Adiporl mRNA FiE7KFREIC, Srebfl mRNA ik /K440 (P<0.05) , EGCG fgifiks
TUGR Kl Ampk mRNA J Srebfl mRNA AR/, HEXTHRA R ZR G HE XL (P>0.05) . &it
W EGCG T T nT gl i Ampk/Srebfl 8 i T NS IR 09 Sk G ik, I3 o oo 35 I 200 A ) ok 3 5400, DA ReeAIG
IUGR KRB FNERR DT 2 [ PE%RILRIZE, 2020, 22 (1) : 65-70]
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Effect of epigallocatechin-3-gallate on liver lipid metabolism in rats with intrauterine
growth restriction and related mechanism

CHEN Lian-Hui, WU Min, HU Xiao-Hao, WANG Yong-Fen. Department of Pediatrics, Second Affiliated Hospital of
Fujian Medical University, Quanzhou, Fujian 362000, China (Wang Y-F, Email: pediatricsfe@gmail.com)

Abstract: Objective To study the effect of epigallocatechin-3-gallate (EGCG) on liver lipid metabolism in rats
with intrauterine growth restriction (IUGR) and related mechanism. Methods A rat model of IUGR was established
by food restriction during entire pregnancy, and then the rats were randomly divided into an [IUGR group and an EGCG
group (n=8 each). The rats in the EGCG group were fed with water containing EGCG from after weaning to 10 weeks.
Eight pup rats born from the pregnant maternal rats without food restriction were used as the control group. At the
age of 13 weeks, body weight was measured. Blood and liver tissue samples were collected to measure fasting total
cholesterol (TC), triglyceride (TG), free fatty acid (FFA), fasting plasma glucose (FPG), fasting insulin (FINS), and liver
lipids. Homeostasis model assessment of insulin resistance (HOMA-IR) and adipose insulin resistance (adipo-IR) were
calculated. Pathological sections of the liver were observed and quantitative real-time PCR was used to measure the
mRNA expression of related genes in the liver. Results At the age of 13 weeks, there was no significant difference in
body weight between groups (P=0.067). There were significant differences between groups in FPG, FFA, FINS, HOMA-
IR, and adipo-IR (P<0.05). There were no significant differences in the serum levels of TC and TG between groups
(P>0.05), while the IUGR group had significantly higher levels of TC and TG in the liver than the EGCG group (P<0.05).
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Oil red staining showed that the IUGR group had a significant increase in hepatic lipid accumulation, while the EGCG
group had certain improvement after EGCG treatment. PCR results suggested that compared with the control group, the
IUGR group had significant reductions in the mRNA expression of Ampk and Adiporl and a significant increase in the
mRNA expression of Srebfl (P<0.05), while EGCG increased the mRNA expression of Ampk and reduced the mRNA
expression of Srebfl, with no significant differences in the two indices between the EGCG and control groups (P>0.05).

Conclusions

Early EGCG intervention can down-regulate the de novo synthesis of fatty acids through the Ampk/Srebf1

signaling pathway and reduce hepatic lipid accumulation in IUGR rats by improving insulin resistance of hepatocytes.

[Chin J Contemp Pediatr, 2020, 22(1): 65-70]
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‘BN A K ZBR (intrauterine growth restriction,
IUGR) J&H8 5 TRl Fnte ), NG LA RE 3 ik H
e p R e, HATIAY, TUGR FIiF AR
WA O, ALHE 2 RUBE IR . AR SR AR
PR A AESE P Wi % & B TUGR K BRUE B AT
Jei B 5yt BT BEE N 1 ME AR, X TUGR K R 177
AR AR & A T A DG B 1 =LA R P AR
K, R ERNREETILER 3- KE TR
fig ( epigallocatechin-3-gallate, EGCG ) X JF 18 K5 P
g Wi B ( non-alcoholic fatty liver, NAFLD ) F¥) 24 35
PERIRY 2 s e SR11, EGCG R RERSHIG
TUGR TN W AL PRI KA, IR IR TFATEAE
RIDT IR A4 Sk ORI B4 A 5 2 NAFLD &
FHL A F B 22— Srebfl EARHIAR M LA
R SREB TN RIS 2 S I 2l w2 S L ]
%, G046 Ampk . Pparg, Irs, Adipor 55, iXSEFE[H
FNRE AT MBS R ARBUB VIR G s T Cptla S i
R B A L B CHESE A, 323 Ppara, Ppargela %5
(RS, X R R 7 7 ) A S e 3] e 1 R A
F O, M ETHF SRR EGCG X TUGR TAUFIER
PR, FFTER S KF b T IR DR & A
FALAR DGR R 1Y R824k, UM TUGR S8 AR
FIHETLR PR AR S
1 MR57A=E
1.1 SR
ARWFER A 2R RE D (e s NIE
ZBUAT 1 H BERR Y 50% ) #ES7 TUGR K EUBEAL,
ZAEALE IUGR A M PR —, AR,
B VAR DRI T R i
PR 8 32 e HEYE FIMEPE Sprague-Dawley (SD )
KB, MHE 250~300 g, Zoid 1 3 B IR SR,
DLMERE 2:1 A LL 1317 A2, SRR 0 KIE Ll

BB TR A b B 24k MRS, BELY
RIEHH (n=8) FIFRELH (n=8) . fFEUNESSE,
FiEAT B B AR BRI R, EUBT A A B A LR
Fro FpE LA AN R L 22 5, AR R
JEF AR 8 H,

% R E BB R X IR R 52 e, A B
I8 R P MEVEAT BT R 2250 0, 3L, IEW
20 A I BE B0 A AT B BE AL 1 R HEPE AT B
VEXIRA (n=8) ; FREZH A H BRI R R AT
S P REALERC 2 UEVE T B, FHREPLBCE] TUGR 4
(n=8, IEWRK) MEGCCH (n=8, L5 21
KL, 4T & 025 mg/mL EGCG B/KIKH, HE
B10 i, ZJEBCOMIERYOK) |, LA/ R BEA
gL, RIS 13 4, 29 12 h 25,
FH WA 5 DA B RS DK IUAREAELIS L R s PN i A
10% /K5 FERRIT, SRR MIBFIHTIEARAS o
1.2 MEAEMRKE

H0 A B R R A S R R TS RN 1 UK B
#H, WE, T8 REREEBENTOK, JFT
K HREFBIRVOK, Yok FME 1K, &
SR (g K - FRK ) x 100/ (K5, HIh
5 H & 100 g AR IRK R
1.3 MiFFIAFREHE S HEARIE

W R B 1 IV bR AS B0 SR AR BT, AR
i F B BH S (total cholesterol, TC) . H il =g
(triglycerides, TG ) . BREy R . WFEIENIR (free
fatty acid, FFA ) 12 W12 70 &0 ok I 2 #F A 19 45 A5
V| N RSN VB2 B X = PN i R A G T S A 1
( homeostasis model assessment of insulin resistance,

HOMA-IR ) #1JIg i 4 23 B 5% & #E $1 (adipose

tissue insulin resistance, adipo-IR) " Bl HOMA-
IR= %5 J& 1ML # (fasting plasma glucose, FPG ) x %%

ME s = ( fasting insulin, FINS ) /22.5, adipo-IR=
FFA x FINS, ARG U AT, W FFE TG 1
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TC W& & XTHFIE KR ATl a s,
SR TS A A T AR AR O
1.4 R AEEE PCR
PERUFAEZH 200 8 RNA, il FTHE Sl 20 6ot
BETR vk B4, % E AR, UL g
)40 RNA FEAS, 28300 5% 5345 21 B85 cDNA, f
Primer Premier 6 £ Oligo 7 BT I I,
SRR A B S P A=K S TR 1. R
BRI B-actin VEH NS, PCR IR
2 x SYBR Green Master Mix 5 uL, . Fif5|¥4%
0.2 ul, cDNA #& 2 0.5 ul., RNA-free 7K 4.1 pL,
IRA1J5 3000 r/min B0 2 min, B TR 280 E &
PCR RS LT ¥ [ v, W 554 50 °CiG
2 min, 95°CHEI% 2 min; 95°C78ME 15, 60°CiE k
15s, 72°CHEMH 1 min, PEH 40 K. 5381 H LA
AN Bk B E, A 20 B TR AE T o

x1 SIMFFIMFEYKE
ik il YR
5'-AGGCTGTGTTGTCCCTGTATG-3'

B-actin 203 bp
5'-AGCTGTGGTGGTGAAGCTGTA-3'
5'-GGCGTGTGAAGATCGGACA-3'

Ampk 235 bp
5'-GTTGGAGTGCTGATCACTTGG-3'
5'-GGTGGTCTTCGGGATGTTCTT-3"

Adiporl 213 bp
5'-ATGGAGAGGTAGATGAGCCGT-3'
5'-TACACACAGAGACGGGCAAC-3'

Adipor2 194 bp
5'-GCAGTACACCGTGTGGAAGA-3'
5'-GTGGCCAGCCAGGCTATTTA-3'

Irsl 111 bp
5'-ACTCTTCCGAGCCAGTCTCT-3'
5'-GCCACCGTGGTGAAAGAGTA-3'

Irs2 103 bp
5'-AGCGTTGGTTGGAAACATGC-3'
5'-CCAGGATGCCCCAATCAACT-3'

Nr1h3 236 bp
5'-GAAGAATCCCTTGCAGCCCT-3'
5'-GACATGTGCAGCCAAGACTC-3'

Ppargcla 213 bp
5'-TATGTTCGCGGGCTCATTGT-3'
5'-GTCCCTCGGAGAGGAGAGTT-3'

Ppara 170 bp
5'-TGCCAGGGGACTCATCTGTA-3'
5'-CTGCGTCCCCGCCTTATTAT-3"

Pparg 293 bp
5'-GGCATTGTGAGACATCCCCA-3'
5'-CGCTCTTGACCGACATCGAA-3'

Srebfl 110 bp
5'-GCCTGTGTCTCCTGTCTCAC-3"
5'-CCCTGTGAATACTTGGGCGT-3'

Cptla 275 bp

5'-ATGGGCCCCTTCTTTAAGGC-3'

1.5 GFitESHh

K SPSS 22.0 it AT e
Bro FFE IERIMATTHE R ISEL « PRifE2E (X +s)
PR, M YR BCR IS AR ¢ K55 2
ZH [a] SR L R P 7 22 93 W, 2HL 8] G 7 L AR
SNK-q %o AFFEIES AR GORA P A% (1Y
SALIERE ) [M (P, Prs) 1 37, ZHME LERH
Kruskal-Wallis H #5;, 2H 8] T 3% F Dunn 75
P<0.05 2R A G E L.

2 #R

BAHXR—RER

AR, IEWARRAAEN 6.7+0.6¢, ITUGR
KK 58+06g, MEHEERELRKZERAS
P2 X (1210206, P<0.001) . AR, &4
KEMAERKMEIWE 1. 455 138, XTIERAR
FUATE M 385422 g, TUGR 41 KBl 359 +21 g,
EGCG H KRR 367 +21 g, & 4H I8 IR A 2%
SHG R E X (F=3.085, P=0.067) . It4h, J7
ZOMTEE R oK, AN A] = 4 R AR OK Y L
BT L (P>0.05)

2.1

400

300

2004

WHE (g)

100+
IUGR H
—A— EGCG 4L

01 2 3 4 5 6 7 8 910 1112 13 14
JE
B1 KRAKXRER1~13 BMEK L

2.2 [MtE. MmASTRIEZFET
R FPG /KT 2 5 A Gt L
(P<0.05) , TUGR 4 K B 1 FPG 7K - %8¢ X FE 20
T, HE A EGCG T HlRE M K IUGR K
) FPG ZIEH K (P>0.05) o =42 8 (4 13
TG. TC KVl 2R g it2# 5 L (P>0.05) ;
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(B HFRFLH LA TG F1 TC K- iR 2% S5 Bi i
B (P<0.05) , SxFHEAKRILE, TUGR 41
JHIE TG F1 TC A Fr i, [H2ESARIRBIG
B (P>0.05) , 5 IUGR A KR ILE, EGCCH
(4 JEIE TG A1 TC /KF-HB 8 TR (P<0.05) , HE
XTRRZ L 22 RS2 L (P>0.05) . —4
Z 8] FFA. FINS, HOMA-IR F adipo-IR 7K ¥ [t %5
ERAG TR L (P<0.001) . 5XFRAMLL,

® 2 BAMEENISTRFNFTAERS Bk F LB

TUGR 41 KL FFA | FINS & adipo-IR /K F-HH . TH
EGCG RERE AT, (HA5 & TX R4 (P<0.05) .
TUGR 41 K Bl HOMA-IR /K F- & F X B4, EGCG
2 ) HOMA-IR 7KK F IUGR 41 (P<0.05) , H.
555t B b 25 SR IEE T 3E L(P>0.05 ), L3 2,
ML s R, SXHRARRAM L, TUGR K
BRL ) JHF IO 2 B BH S MR 7 B 1, T EGCG BBk
DI R AR, LA 2,

[§i s EE M(st, P75)]

5 FPG I3 TG I TC FFA FINS  HOMA-IR  adipo-IR FERETG  JFRE TC
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (mIU/L) (ng/mg) (ng/mg)
XA 8 3.6+03 042+0.14 139030 0.68+0.11 26+4 42+09 17x4  12988,139) 3410
IUGR4l 8 42+07" 054+021 1.12+031 1.38+0.11" 53+4" 99=+14" 74+8 159(11.3,21.0) 4.1+08
EGCGA 8 3.6+04 049+0.11 1.17+0.13 1.00+0.11"" 34+9" 53=13" 34+10" 9.883,11.2" 29=06"
F/HH 3.985 1.066 2.357 79.268 41312 49209  111.975 6.664 4581
P1E 0.034 0.362 0.119 <0.001 <0.001  <0.001  <0.001 0.036 0.022

: [FPG] Z MM [TG] Hl=Mg; [TC] EJHERE; [FFA]IFRARNIR; [FINS] 25 IE R =

[HOMA-TR] RS IR DA B 5 28T 5

ladipo-IR] BEFALLUB S RS, a R GXHBLIHES, P<0.05, b /RS IUGR 41H%E:, P<0.05,

X HEZH

B2 BHKREEF 13 FMBRARRET R (i)

IUGR 41

EGCG 41

Sxp A KB, TUGR 2H K BUAY T2 it

B R R I P (IRATEE TR AT UMAL R IR R, Wi B TR ATAnI N e AR IABUE K ) TZ: EGCG T TR

B9 TUGR K BRI s 10 0 A BRI 24 A7l

2.3 BFREHEXEREMFERKTE
— 41 Z [d] Ampk. Adiporl. Irs2 I Srebfl [
mRNA FIk7KF 2 RA Gt L (P<0.05) o
5 % BCZH AH M, TUGR 40 #9 Ampk mRNA J%
Adiporl mRNA JK S 34 B A, Srebfl mRNA 7K 3
B (P<0.05) 5 EGCG 4 5% 4] L%, Ampk
mRNA & Srebfl mRNA 7K 22 R TG it 24 5 X
(P>0.05) ; EGCG 41 5 TUGR 4 It %%, Adiporl

mRNA JK - 28 5 LG8 it % 3 L (P>0.05) . 5
Xf M4 L &L, TUGR 41 K B A9 Irs2 mRNA K -
BRI A BT (P>0.05) , fHJE EGCG g #2 &
HARIEKF (P<0.05) o g 7 R 4 Ak #H OC

( Ppara, Ppargcla fil Cptla) 1Y mRNA K3, LA
J Adipor2. Pparg. Irsl F1 Nr1h3 i mRNA /K7
A R] e 2 e Jege it L (P>0.05 ), L3R 3.
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* 3 FHARFEHEXEER mRNA KFELE  [x+s 3 M(Pys, Pss)]
2151 n Ampk Adiporl Adipor2 Irs1 Irs2 Nrlh3 Ppargcla
X R ZH 8 1.00 +£0.38 1.00 = 0.49 1.00 £0.30  0.15(0.09,0.30) 1.00 +0.93 1.00 £0.46  0.64(0.48, 1.63)
IUGR 4 8 0.50 £ 0.26" 0.55+0.31° 0.75+0.40 0.17(0.13,0.24) 1.00 +0.40 0.60 £0.27 0.97(0.83, 1.18)
EGCG 41 8 0.68 +0.36 0.55+0.31° 0.81+0.40 0.3200.12,0.77) 294255 071034 1.98(0.92,5.61)
F/HA{E 4.431 3.716 0.979 0.720 3.997 2.537 4.055
P{H 0.025 0.042 0.392 0.698 0.034 0.103 0.132
Ppara Pparg Srebf1 Cptla
1.00 + 0.97 1.00 £ 0.82 1.00 + 0.27 1.00 + 0.56 AR R, IS EGCC F el ks
0.59 +0.37 1.03 £0.76 1.65+0.51" 0.72 £ 0.41 S RYSNEN N
0m+03 0&+0ﬁ %+0 . +0% JFHERI IR T HERL . HETIACH, EGCG RPERIALEZ
.50 +0.37 .63 0. 1.35 £ 0.57 77 +0.8:
— &I E AMPK i — R INUEE IR
1.396 0.780 3.807 0472 ‘ Ei‘k‘f’%{ﬁ i | ﬁ‘?m’% f j J AR

W a5 XA R, P<0.05, b5 IUGR 4 1 %5,
P<0.05,

3 it

ABFFE 0 32 K PR EGCG fEf B 3% TUGR
I RFIENG B A, X v] BB F EGCG 1l &
FOFWE 20 B A9 Ampk mRNA F 3R89 00, M i 41 461
Srebfl mRNA [} , W/ ERG B2 A Sk 1l o
AN, AR R, EGCG HEMS B 2ok % IUGR
KRR 5 AT

I R IE & B, BL9R TUGR AU M A= i 22 31
R REAL, HR R AR fa 0 e
AP ORIARTF T 4E FARRL, ESR 1A TUGR
KR BREAL, HEAJE 13 JEE, ey
KEBRE R EF OIS E L, REA
P AR K, HE, TUGR KEIERAERIEE 2
LT ERERNE BRI ZEEL, ALFE TG A TC K
TR, o B A At % B0 AR A B TR
IR ZR . XA Niw 28 U O FT 4 SR BL, AT
£ TUGR KEIFAIEH S R ILT TG KT
#t—25 19 PCR 45 5 12 78 IUGR 1 Ampk mRNA 7K
SEFEAKINT Srebfl mRNA ZKSFEF+55 . AMPK 7ER1C
R EE BN, AMPK BIIGE GEfS PR ARG 7
PR 0 DSk 5 1 186 I T A R A0 T i R A
P AMPK 1R 2 M4 1 B E TR
SEARCAR S BR A AT 2 — ", TUGR
KE Ampk mRNA FIEFEAK, 4RI %F Srebfl
mRNA AL, 3G IR 0 B D5 e I Sk A i, &
HUIRNTAE A Y HER

FRAREMEIG I IUGR K MY Ampk mRNA 7K°F-, Li
A M R IR I IR NI ST R B, R TR
B S2 PR 722, EGCG MEFE /N B AMPK i 14 B
WG, Srebfl J2& A5 iR & B FK AR rh Y E1 2R 4%
FED, ARG N M 1D R A B A5 AH OGS R 3R 38
8T PRI 200 0 i R A Sk A B T EGCG
() TUGR K Srebfl mRNA /KEFEA, Al fig 2
EGCG #H1 Ampk mRNA A0S,

I 5 ZE AR AR TR PR A 7 JHF5 114 S B 2R YT
Z—. TUGR FAUHYZS IS FFA FIE I 2 K0 57
. HCWEE B 2= HEHOKE PN FE AR HOMA-IR
il adipo-IR W TR, 7R TUGR KEAFALEH 11
g5 F BT, WAL ER R LB, R AR
A DG 8 D EE A 28 PN 1) 048 P RE S TUGR JEAE AT
Jo A 5 KA R R IRPU BR E T AR A e B
TUGR K BUITFIIE Y Adiporl mRNA 263k %5 %) FE 20 [
fRE—2F, X 0T RE & T BUNWEXT BRI 2 Y 5 P
BRAG, AT AR IR S R AUk, std& 2, EGCG
FFAHE L Adiporl mRNA RYFEIA, BRI, A
et Je K S FLE 1Y EGCG T TAE IS i3 5 %
RO EFEPR, X ATHEF EGCG L Irs2 mRNA
FRIBA KR

ZE ERTR, AT & PR EGCG T HinT B
i Ampk/Srebf1 i N IRAR TR ML G, IF
T Ik A ST A ) JB 5 AP, AT RAIR TUGR K
S AERR I 2
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