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Effects of fermented Chaenomeles speciosa juice
on lipid metabolism and AMPK/SIRT1 pathway in mouse
with non-alcoholic fatty liver disease
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Abstract: Objective: To observe the effects of fermented Chaenomeles speciosa Juice ( FCJ) on the lipid
metabolism and AMPK/SIRT1 pathway of non-alcoholic fatty liver disease ( NAFLD) mice induced by high sugar
and fat diet. Methods; Thirty —two SPF male Kunming mice were divided randomly into four groups:the control
group, the model group,the high—dose FCJ-treated group (10 mL/kg) , and the low-dose FCJ-treated group
(5 mL/kg). After the treatment of three weeks,the blood and liver samples were collected.The activity of ALT in
serum and triglyceride (TG) in liver tissues were detected with detection kits. The histology of liver tissues was
observed with HE and red oil O staining. The mRNA and protein expression levels of p—AMPK and SIRTI in liver
tissues were measured with RT-PCR and Western Bloting.Results: Compared with the normal group, hepatic lipid
accumulation of model group was severe showed by histopathological examination, the serum levels of ALT and
TG in the liver tissue were increased significantly ( p < 0.05) , the expression levels of SIRTI, FoxO1 mRNA and
SIRT1,P-AMPK protein of liver tissues were significantly decreased( p <0.05).Compared with the model group,
the hepatic lipid accumulation in FCJ-treated groups was obviously ameliorated,the serum ALT and TG levels of
FCJ-treated groups were significantly decreased( p <0.05) ,the expression levels of hepatic SIRT1,FoxO1 mRNA
and p-AMPK, SIRT1 protein in FCJ-treated groups were significantly up-regulated ( p <0.05).The effect of high
dose group was better than the low dose group, but the two were not statistically significant. Conclusion;FCJ can
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ameliorate the disorder of lipid metabolism in the NAFLD mice induced by feeding high sugar and fat diet,and the
mechanism may be related to the activation of AMPK/SIRTI pathway in hepatocytes.
Key words ;. fermented Chaenomeles speciosa Juice ;non-alcoholic fatty liver disease; AMPK/SIRTI pathway ; lipid
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AE 5 45 M B 05 M B9 ( Non — alcoholic fatty liver
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AJK ( Chaenomeles speciosa ( Sweet) Nakai) ~hj 3% 1%
BEA K @ A ) WG AR AR 2R 52, B & A2 W
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BRI 2G T . BT AS BRABTZH B 5 e AR I & T
WRE CCL, 17 S 2 ERHR A — 2 e .
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I, BN BROAF R, B 52 g 7, BE S8 008 s, OF B2, Tk
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WY1 HE e o, S Ea S AT 2H R B AR Ak .
1.2.5 AFAEZHZhar et OB BT AR 2 3 He, 21
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W e AR ZH 2 15 min J5 , KGRV AL LY A,
I RJEEZ) 10~ 15 pm, FEAT R FIMLL O Bt OB T
WL T HERG 1 53 A 1% 1 o
1.2.6  RT-PCR £ /)N B AT ¢H 41 SIRTI | Foxol F
SREBP-1c¢ mRNA [¥3Rik ¢ 50 & iy o7 i
PEEUFAEZH 2L 5L RNA, K il RNA 5% 38 M, 0 e H vk
S, Wi 545 cDNA ,PCR ¥4, PCR S W {4 & AR FR
25 pL: 11 pL DEPC 7K, 12.5 pL PCR Master mix
(2 %), 458 A 0.5 pL SIRT1 Fl FoxOl |- Fi#55]
Wy, B EIMA 1 pL ¢cDNA 154z . {81 GAPDH £/ 4
Z, 5P HI IR 1, FP W4 2% Sr B Wi GE i FL Uk , iR
JBE, R 2%y W' BE{EL, 1135 SIRT1 (Foxol F1 SREBP

#*1 PCRIIYFHI

Table 1 The primer sequences used for real-time PCR assay

5k LiE5 14 INEE
SIRT1 CCAGAGTCCAAGTTTAGAAGAACCC TCCTCCAGCACATTCGGG
SREBP-1c¢ GGATGCGGCTGTTGTCTACC GCCAGGTTAAGGGCACTTAG
Foxol CACAGCAAACGGCTTCGG GGGACAGAGGCACTTGTAAAGG
GAPDH GGTTGTCTCCTGCGACTTCAA CCACCCTGTTGCTGTAGCC
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# 2 /NEL NAFLD AH2CH8 R
Table 2 Related NAFLD indexes in mice

JFHERE R (mg/g) B2 AR it 4 (mg/g) ALT(U/mL) Hil =k (mmol/L)
E# 4479 +5.60 17.84 +1.83 12.42 £2.33 3.88 +0.29
TR 72.46 +£7.06" 21.82 +227" 22.17 +3.44* 537 £047"
AN K B AR £ 61.63 +7.70" 20.52 £2.09 16.84 +4.19* 4.02 +0.40"
AR TR e 711 B 62.36 =5.79" 15.33 +1.66" 14.45 +3.67* 336 +0.41%

TE - SIEWALLEL, « 2257 35 (p <0.05) s SRRIA LUAL #: 22 53 .35 (p <0.05) , ##: 2 R B35 (p <0.01)

—lc 5 GAPDH W% HufE .
1.2.7  Western Blot il JIFZH4 p— AMPK SIRTI #5 [
ik FREL 50~80 mg JHAEZAZY , #% RIPA: PMSF:
PR B 1 = 100: 1: 189 LBl (IRFR L) Mol 24w i, FH
PBS P8y rE AT IEL 2, 4350 A 800 wL Feis-fy
SR, B VKB B FE 324, 45 4 °C (12000 r/min 550>
10 min J5 BV, >R A BCA &5 1k B i) &0 i 2 45
IR B2 B 5 2 AR & T 100 °C 7K 10 min
ARVE S B LR S AT LUK IF 72 BN 2 PVDF JIR
PVDF JECE T 5% WiNg 4= 0y E A b =R E A 1 hy,
AyPIIn—HiE, BT 4 °C vK4E % PRI & 1 1%, TBST
VR, il — P = I HE 1 h, ECL & (4, JH Image J 4K
153 BT 4578 o
1.2.8 Geit#ab#rik  SCmm ik A SPSS 18.0
A 53 M, il Tmage J k4 43 H7 RT - PCR 5
Western Blot 5 56 ¢ ¥7 , 2035 39 FH #2380 = Ar o 2=
(x +s) TR, H BB R AR R 5 25087, LLp <
0.05 H4tit i X,
2 HERE5HGWH
2.1 INBAELIERGET

MR 2 AT, IR K B AR TR 2 /) BRI 9 25 R
SENG I FR AL MLYE ALT FHE H 9 = g & & 15 0 2%
= TIE R X R LH (p <0.05) , 3R W] NAFLD 8155 5 pl,
Ty, SEERIL PR, AR TR K B T TG Al e 3 e
E RIS R A5 M =2 AR W5 #8450 s ALT Fn
JTFREH 0 = BEACST- 1 T s (p < 0.05) , SR BRI B
W AT AT RO BTN A G o
2.2 BEREREEM

MET FE 2 AT LA, 1E & % REZH /N B2 2R
HE Fyh£r Je 6o B oR IF A L4 4 IE &, vl I rp o 5 Jlik
J] [T A TR Wl 2R 2 SR HE S | S5 A4 0 T, T
A9 TCHE W5 28 P DA X 5% iE 4 I 32 1 5 v I AR sk A5 73
ZH A — 5 R 0 A it o Tl MR vk e e i A YR TR
TR T 2R 45 7 25 0L 5 45 R R IR g W T T )5 T 48 g
e IEH N8 25 e BH S usk /b, vl 210 4% €4 B 0
2 P G5 FEAS TR
2.3 mRNA K46 548 X E E R R X

HIE 3 FTLLE B, 5155 A b, BB 2l Foxol
FT SIRT1 mRNA FikAH Lb ) 2 PR (p <0.05) , T
SREBP-1c mRNA ZFik/KF-REH & (p <0.05) . A
JN A PR T T J5 Foxol FI SIRT1 [ mRNA ik /K-
AR 2 M A s B, T SREBP-1e JEN Rk S
T2 bl f 25 R AIG , 2% BH ORI & 12 W Ah 3 i =5 oA
HLEDR S IR i S 1Y Foxol (SIRT1 F1 SREBP-1¢

342 016t maom)

B 1 /NEATHE HE Z645,(100 x )
Fig.1 HE staining of liver tissue of mice(100 x )
Ha IEHXT b S IR A

y d s ~
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Fig.2 Oil red staining of liver tissue of mice(200 x )
TN RN H
2.4 Western Bloting Mgt ERBIHEEXZT AN
®ik

rH & 4 AT, 252 SIRT1 Fl p—AMPKal/2 [%75
FRR A B R T IE R 24H (p <0.05) , 38 aab AU 1
W TS ] W2 3En SIRTL Fil P-AMPKal/2 B3Ik,
3 ifit

Rifid NAFLD 7542 BRI Bl N & 05 32 09 38 48 4 5
DA R i ke S 3500 5 Ak 08 5 1S i SE T R 1
Th, A PR EE I B NAFLD 89587 8 501 52 1) AAT]
Y2 R . NAFLD J& FACEH B , 500 I il 4
PRI ME PRI B IE S50 1) R AR ke HAT 3 DA O
PECT R 22 i B 5T % IR 22 R R LG R B U
BRI A, 3xX AT BB S A S TR VR YT NAFLD
BETER IR o AR ITIR AL AT HH v B N
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R EZEIE W EH . AU &3 UK AT
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