I R = ERH2 B4 o< 32 U 4R 3 90 R I B AR BT E B WL &I A 3R
AR 12, FRAL 1 RO Y, A 2, B E S 2 s E R TSR, M 350001; 2 ARE B2 KRB, M 350122)

E: BRY RARKR LRI B IS E B ATD 208 by 20 20 J0 8 42 B8 AR R BpLa], PRIR R AR 20,
Bk KRB FE S HepG2 B Tt AL, k35 N AF A bkt B, wh4r O $ & ik A Hid = 5 (triglycerides, TG)
Fe % M2 ] Bf (total cholesterol, TC)A#EM 3547, FEMMR LMY . ML F(BAFAS). FELF (B L), L
A K5 (R BRI B Sk Al R . AR R ). F AR A SR AR K AL 5 (R - AT R 6 1 T) MR R A A dm
R ER Y., AT AMPK/SREBP-1¢ % PPARo 155 i %, KA qRT-PCR . Western blotting 44 X FAT Iz 48 X A
B, ®Raekit, R MmrLHhe, SEAMAML, RRRERRIAY . WE ., FHEAGF . RBRDIR L4 X
50t RS AR . TG & TC 4F ¥ A A B 495 E(P<0.01 & P<0.05); #KIK T35 BRI ZoAd i F . #148 % 3 T2 48
IR F B 8 B & I B (ATP-activated protein kinase, AMPK)#) mRNA & 82 L& & & ik KT 9 B F 5 (P<0.01 &K P<0.05);
S22 I 5F 9 2 F R B B2 R % AR 45 4% 4 (sterol regulatory element binding protein, SREBP-1c¢). Fi§ #5824~ a% B (fatty acid
synthase, FAS). ZBt#i#s# LB (coenzyme carboxylase, ACC)#J mRNA Fo % & % ik K -F(P<0.01 & P<0.05); "THLitid
B Wy B 3% 7H M & % AR (peroxidase proliferator-activated receptor, PPARa). K & 4% 4% 44 Bt 2k 45 # B (carnitine
palmitoyltransferase-1, CPT-1)#) mRNA £ %& & &k K-F 9 2 LIF(P<0.01 & P<0.05); Hietaka0 LA 2 £ 57, &g R
KRR BRI B B R AR S A R SR . FTAR R R T A B IS AR B AR R AUH i E AMPK 4R & G BB AL R
B, Am IR A R, B RTARIERE B BR 69 BAL R, dR D RE M AR, R AR R AR R AR e 1A

KA IR R A BB ; AR E; TR E; HepG2 MMLghr R AR (RIRFBLER G iuss; BBAY THE
S&a; TRNHEEIE AN E TR
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Study on the Identification of the Key Effect Components and the Lipid Metabolism Mechanism for
Daidai Flavonoid Extracts

XIONG Chaodong'2, CHEN Hong'*, CHEN Dan®*, YU Wenjing?, MA Guoping?(/.Cadre Special Department,
Fujian Provincial Hospital, Fuzhou 350001, China, 2.Department of Pharmacy, Fujian University of TCM, Fuzhou 350122,
China)

ABSTRACT: OBJECTIVE To explore the effect and mechanism of Daidai flavonoid extracts and its key effect components on
the regulation of lipid metabolism in steatosis cells and to identify the key effect components. METHODS HepG2 cell steatosis
model was established by oleic acid induction. Fenofibrate was used as a positive control. The oil red O staining method,
triglycerides(TG), and total cholesterol(TC) were used as evaluating indicators to investigate the effects of Daidai flavonoid extracts,
naringin(key effect component), neohesperidin(key effect component), other related components(flavonoid extract excluded naringin
and neohesperidin), and extracts excluded other related components(6 : 7 of naringin-neohesperidin) on the lipid accumulation in

HepG2 cell steatosis model. Based on AMPK/SREBP-1c and PPARa signaling pathways, qRT-PCR and Western blotting were used
to detect the expression of related genes and proteins in rat liver. RESULTS  After preventive administration, compared with the
model group, the cell lipid accumulation, TG and TC levels were significantly improved(£<0.01 or P<0.05) in the groups of Daidai
flavonoid extracts, naringin, neohesperidin and extracts excluded other related components. Daidai flavonoid extracts, naringin and
neohesperidin significantly increased the expression levels of ATP-activated protein kinase(AMPK) mRNA and phosphorylated
protein(P<0.01 or P<0.05); inhibited and reduced the mRNA and protein expression levels of sterol regulatory element binding
protein(SREBP-1c¢), fatty acid synthase(FAS) and acetyl coenzyme carboxylase(ACC)(P<0.01 or P<0.05); increased the mRNA and
protein expression levels of peroxidase proliferator-activated receptor(PPARa) and carnitine palmitoyltransferase-1(CPT-1)(P<0.01
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or P<0.05). There was no significant difference in other related component group. CONCLUSION The Daidai flavonoid extracts
and the key effect components naringin and neohesperidin can effectively improve the lipid accumulation of steatosis model cells.
The mechanism is to activate AMPK to promote its phosphorylation expression, thereby inhibiting lipid synthesis. At the same time,
it promotes the oxidation and decomposition of fatty acids, thereby reducing fat deposition and regulating lipid metabolism.
KEYWORDS: Daidai flavonoid extracts; naringin; neohesperidin; HepG2 cell steatosis model; ATP-activated protein
kinase(AMPK); sterol regulatory element binding protein(SREBP-1c); peroxidase proliferator activated receptor(PPAR«)

IR (Citrus Aurantium L. var daidai Tanaka)/2:
ARG B AR RS A5, R R RS2y
o HHUR EA T & WEEZE R, ImRZ T
E PRI . B RUANME . BEIRERRAE TR, 3R
BCSR v B 2 2 3 T AR R LA A W &
Fl 25 A HCHC R AT R A FR Iy, HAT RAF R R

BRBUEANEN], FERN A 53 Rp b Bt | Al
1, B S S i 60% LA 1, e
¥, TERBRMAE RIS, KT —Lt
55 1 B I AE A O P B A PP s R PR AT
P4 B#(AMP- activated protein kinase, AMPK), ¥
VRN EA T RIS EE
B D12 WFSR R, AMPK 30 J5 R B ] i
52 ) & A 98 75 o0 148 45 & 5 M (sterol  regulatory
element binding protein-1c, SREBP-1c)F1H: T izl
SN2k A R 1L (acetyl CoA carboxylase,
ACC). BEWITR & Wi (fatty acid synthase, FAS)S5,
e Y DN S PR Tl N B iEU S A fu =R
W) W 16 58 W) #4005 32 1A (peroxisome  proliferators-
activated receptor o, PPARo) s A H: Vi A 20
el Bk 3 7 #2 Jiff (carnitine  palmitoyltransterase-1,
CPT-1)ZRik, FEkis iR iy Ak gt o7,

BRI, ASBFFE AT P HCR AR s R4 ey, DL &
FE T 20 w0 VR PR B m ik ) B AR AL oAl B
T B R HAAR A o GIRIR IR v £ B )
S A B SO B FE )« AR R R A
FADCER 53 [ K -BHE B2 10(6 = T)IREAR S, SR AT
fR 15 ST HepG2 4G i A8 AR AL, IR DL
FER PR XS BRZ58, 25 2% LA R SR B $2
JeHAS i i B AR 2 53 X0 Aig 51 AR 3R R0 R o A S i
PICGEVER, BREOCHRON 44575 #F— 5L
A HCHR IR P 4 Oy . OB AR 2 43 B HAth AR DG
#14y, #T AMPK/ SREBP-1c Fil PPARa K45 5
WP, XREERE Bk G R . AR TR A
AR g A2 1 SE R e B Rk s, ) A
B SR B A ) S DG S0 A 4 V) 455 4 i g T
RUAE LT B Z 50 s Ve R, $8 s 42 B
Hh O SN N 4 43 5 HE At A DG 20 43 1 AR B TR AR

P E AR 2 2022 48 7 A5 39 5 14 1

FH ., RSS2 B2 B 1 1 — 25 1 PR o 2 1%
LS
1w
1.1 X8

Infinite M200 PRO £ 3 fig f§ b 1 (Fi +
TECAN 73 dl); MiniproteatTetra I E H JK Y |
ChemiDocXRS+1k 2% K& 6 A8 R G ¥ B 3¢
Bio-Rad /A ]; ABI7900 AT E i PCR {¥(3
Applied Biosystem A H]); XS205 132 —H
TRV MR -E R 240 (L) A BR A Rl ]; ZD
9550 i 215 PR (R HAR DL R4S s il 2 A7 BR 2 ) ) 5
DM ILLED {8 AH 2 B (T E Leica 2AH]);
Forma 371 A — & fkfic}5 774 . HFuu586 Il vk
# (3£ E Thermo Fisher Scientific).
1.2 ikzy

HRECR AR (A ], #t5: 20190401;
SV 86.47%); M FF(AS,
20190625; ZlifEE>98.0%); Hitd K H (A S, 5
20190702; 4liEE>98.0%); HaHUY) s HoAth AH 5G40
O3[Rl BB K 1 (6 = 7), ERIHES: 20190610];
AW S (A, HE5: 20190605); I
DL AR e 20 (3 FE AR JE i 25 BR S |, BAS:
Hi 200 mg; 5. H20160155); iHifi(oleicacid,
OA, HifgJimEYRHARAF, fit5: B21592),

TR AL O YL Bk (5255 G1260) . WEME
MTT(52%5: G1262)#I A KR ERHEA R A
Al s H M = BE (triglycerides, TG)ik ] & (525 .
A110-1-1), & HE EE (total cholesterol, TC)ifi £
Be: ALLL-1-D)I90 3w at @A 9 TR T ;
RIPA 2@ (3, 95 . PO013B). BCA & k%
M S Gl A, 625 : PO010S)¥IA H 2 K
R A BR A T s RNA 4R BUR N & (18 5
R401-01), RNA Wik 57 & (55 R123-01),
CPT-1(4%5: 15184-1-AP)HiiRI A A R 5 i 4 8¢
YR A T KT ECL &R (OE Rk
P ARG R, 575 : ma0186); AMPKa Hiik (5%
51 10929-2-AP), ACC Filk(585: 21923-1-AP),
FAS/CD95 HiiR(%%%5 . 13098-1-AP), SREBPI #i
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K (%5 . 14088-1-AP) . PPARa Hiik (%85 .
15540-1-AP) ., B-actin PR 5. 66009-1-ig). =F
Ui IgG(H+L) . FFHifR IgGHFL)F M B 2l =
J& A= W Fs R A FR 2y 7] 5 phospho-AMPK(Thr172)$t
AL R REYH AR AT, 125 bs-4002R).
1.3 4tk

AN 40 (HepG2 Z0J), i A8t i 5 2 K 2F
H PG R 45 5 9 6 B I3 M A T A Y
2 Hik
2.1 MBI
211 HRIEBIEEME WCHL 95.20 uL OA fIMA
5 mL AYFEREEFREE S, A 30 uL A9 = H SRR
(dimethyl sulfoxide, DMSO)#75 5 min fff H7 /7,
MICHPRPI BT B R 2 2 10 mL, S UEFR
W, 4 CHEORFEA, B4 30 mmol-L! OA 1
RERE, I AT LA e R R M R ris v
2.1.2 AEIEDIRREW FEEPRE 14.4 mg dE1A D
PN Ay, A 2mL ) DMSO &%, gt
BREE, 4 CEZELAE, HIFF 20 mmol- L f9dE#E DL
S, I IR R A TR R
2.1.3 W HCHCR BOER R U . K
FRBGIHC IR B E$2 B 60 mg, JITA 0.5 mmol-L!
OA WIS A S, #MEZ 6 mL, IRLIFRIA,
RPASVRE A 10 mg-mL" UGS % i $2 BUa
B4 CHRAE, &, I B i W .

2w BAREL AT . o RS AR IR B
PR Al Rz 1 . BT R HAAROCH 7 . iR
HABAH R /RS, 45 20 mg, JITA 0.5 mmol-L™!
OA RIS SRS, #MEZ 4 mL, JEHFBRE,
BPA3MR B R S mg-mL ' 4 AW, B0 4 CL-
7, &M, EHmRERRE.
2.2 MTT 5K HepG2 4T 11

HAF XA K RS R 4P HepG2 4HfiE,
AT 96 FLH P (FEFL 2x10° 4N 41AE), 37 C.
5%CO0, TH5F% 24 h, fff HepG2 20 dBr G BE . I
BEJS 43 MM B AN FFP2E . AN R BE 259 1 58 4>
gk, HrhHCHUR PR U R R 0, 12.5,
25, 50, 100, 200, 400 Fl 800 ug-mL'; R
TS5 HAA A TN 0, 4.4, 88, 17.5, 35,
70, 140 f1 280 ng-mL™"'; M FTHRIE N 0, 3.8,
7.5, 15, 30, 60, 120 1240 pg-mL™"', E3;DI4F
WRE10.0 pmol- L', 54 R eAb g ] i 50 23
HIAZF L ONA & AR 5E 2R 558 . IEw 400
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YT IAIE R IR, BigF 24, 48hJn, Fik
JR¥EFREL, PBS IR 1 K, M&ALANA 20 pL 5
BeEWE N S mg-mL ™' 1 MTT iFRGECIRT),
B RNEHAH AR, 5%C0,. 37 CHiFR4A+
UREL¥EFE Ah S, 325 96 FLIRINIEW, BfLImA
150 pL DMSO, Ziff FBCE R IR FARS IR 37 1R 2
20 min(HEG), 774 L g, T
PR 490 nm i1 ALK £ FLI S (OD)YE . R H
G 71 (D)

Y N _ ODjJuézj@o nm ODi}?ﬂ‘#@o nm %

A ODET%M()()nm_ODUfﬂ%Q@()nmXlOO/ o
2.3 X OA 534y HepG2 MR AR AL
Al
231 HfuEEFR S A0 BUERRERIFH
XHE A KR HepG2 4iiE#EFN T 6 fLAR(HEAL
1x10° N 4H), 37 °C . 5%CO0 4&F F 155 24 h i
S Y R N R L R AN BN BE S R AT LR A,
FEF 2452 0.5 mmol- L' OA FIA[RIME K254
(R4E “3.1.17 T FE5R M) 1EH 41 10%FBS
SEA R IRILAL B MR ZH AE E H 4 LR A o
A% OA 0.5 mmol-L'; #2524 /e mIZH FLmdt |-
HHR e B 245800 « A AR G ZH 3 2H (FRERSR B 4L B
TSR R OB K AT SR P, 70 pg-mLh) | $RHL
Wyies B A AE G ZH 3 21 (il J2 12 60.0 pg-mL™ | 37
B 70.0 pgmL ), MHEZTTAH(60 pg-mL™), B
B B 41 (70 pg-mL ") . HYHY R B 4 B A
(200 pg-mL) | FEi# DU (FHPEXT R, 10 pmol-L ),
ACFREFR] 24 h, RRAAIMR 3 MRS, EEIRAE
3K,
2.3.2 ML O Yo s AR B “2.3.17
WUNAA R A, AR R, HiGs
PBS Z PR ZIEVE 3 I BALIMA 1 mL 4%Z%
RHE®E, 4 CUKFAEE 30 min, FLIGE PBS
GEIPBIETE 3 W AL 500 L B EC R A 92T
O Yeitk, =YLt 10 min J7, FFEYLK, LI PBS
ZPBOE RS AL 3 RETEW, BT RRE
WL 45 L AT A5 R o A s, F e 5%
M 4L 1 mL DMSO % f#imer O Y, %1
KSR IR 2] 20 min, EEFRY 358 nm Ab I RE 45
LWL EE (OD)YA -
233 EXKHME TG, TC &&# B “2.3.17
WA S A, sk, Hib
PBS 2% i S S 15 Bk 3 UK 5 LA 10 i Ak FRAS 48
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MeZ, 1000 r'min~ B0 5min, 725 LIEWR,
DL PBS S MG UE 2 K, 2 LIEW A 2%01
TritonX-100; Z4f# 30 min, K200 5 WA ™A%
Fi B TC M1 TG 5 = B0 & eI e,
FEAR 3 AEAL, EREIRE 3 K BCA L AL
MRS,
TCE TG & (mmol - g 'prot) =
ODfEF 4 - ODfEA T
ODfE K1 - ODIE %
RHE A BE (mmol - L)

FEMIREA R A (gprot - L)
2.3.4  SEBFUEOGE B PCR AN 441 40 B g 5 £ g
MR35 B “23.17 R4, 325
FRIE, MEE PBS b EIETE 3 WK U
RNAIsolater {F R HEHUE RNA K HEEUIT S AL RNA
BT, s B S RNA 5%
4 cDNA, % PCR i & UL A, i s
KR, BAFAR 3 ADEL, W IS mRNA 1
FHXF RN E, 515 0L 1,

&1 3475
Tab. 1 Primer sequence
FER AR L 19515 —3)
AMPKa homo F: TTGCCAAAGGAGTGATTCAGATG
R: TTAGGTCAACAGGAGAAGAGTCAA
PPARa homo F: TTCGCAATCCATCGGCGAG
R: CCACAGGATAAGTCACCGAGG
SREBP-Ic homo F: CTTAGAGCGAGCACTGAACTG
R: GGAACTGATGGAGAAGCTGTAG
CPT-1 homo F: ATCAATCGGACTCTGGAAACGG
R: TCAGGGAGTAGCGCATGGT
FAS homo F: GGACCCTCCTACCTCTGGTT
R: GGGCTTATGGCAGAATTGGC
ACC homo F: AGACTGTGGTGGTTGGTAGA
R: CTGCTGGATTATCTTGGCTTCA
GAPDH homo F: CTGGGCTACACTGAGCACC
R

: AAGTGGTCGTTGAGGGCAATG

2.3.5 Western blotting il £ 2H 40 H Big AR 1 AR
KEHFRE R 2307 WM, FRERFE
£, SR PBS PR R IEVE 3 U INAGE &
KR AL RIPA 220 (e FH R I A 8 198 it A 2 1 il
T F K 2% 30 min, 12 500 r-min~" B0
10 min, BU#E & FIEW, P BCA AN H &,
HR A DU 25 R s v S 3 i B ARG vPIl (5)TR
2], 100 CA& RS . #2518 H 4R B AL
20 pg 4T SDS-PAGE Hijk . ¥4 % PVDF [
LA 5% AR W58 3 i1 2 h, 433 AMPK .

P E AR 2 2022 48 7 A5 39 5 14 1

p-AMPK , SREBP-1c, ACC . FAS & PPARa., CPT-1
ik, 4 CHERMWE LR, MHEIR _-HHF
1~2 hs X ChemiDocXRS+ik ¥ &G R & 5t %
EEME, L B-actin HINSXT R, {f ] Image J 44
X 2% R AT
2.4 BAEAEE S G0 b

% H GraphPad Prism 7 B 44EKE, SPSS 20.0
GEIHRA PR . FF A IES AT B DL X £ 5
FOR. FFEIESRMTHEGOR, P L ¢
R g, 2 4 1A) PR LE AR B I &R O 22 40 A
(one-way ANOVA)K 5, PR H ek H /N g P
£ FIE(LSD), AFFEIER M EdE R FHAES 5L
K, P<0.05 #nEFALIFEE L,
3 #R
3.0 HRHCIR B R B R 24 580 S O BERLUN 20 4y
BN
3.1.1 X} HepG2 #HMaBésEzzm 3l 25 28R
BRI K A r i BARZH 5 24, 48 h Xf HepG2
HRTE JI s, 25 SRR, HCHUR SR £ ik
JE 12.5~800.0 pg-mL™" B, Al B2 FF A B 3.8~
60.0 pg-mL™" B, A R 4.4~70.0 pgrmL™!
iF, HAWAHICH SR 4.4~70.0 pg-mL ' B, Eif
DU E 10.0 pmol- L' B, XFIEH HepG2 4G
JITCH R IRIER, TR SR 25 E
3.1.2  XFHRIAS MR R AN AN B AURAE . dhar
O Yy PSR, SIEHE4IAH, BRIl
AN DL AR, SERIAML, HHCE
BOERSE ) . RTRS R L Rl BRI SR
A SCZH 43 . AE i DR 24 R 2T G R T 25O TR
FREED D 5 FCAWAH DG ZH 43 2 IR T Ei e JE I B A8k
WL O Yeft OD {HMELSEE, SIEH 4L, £
RIZH OD fH W& T ; SEARIAIAH L, HRHCUR =R
PR . TR R AT . R L SREY AR A A
Ky AR DR OD (Y B AR (P<0.01);
HAA S A H SR M . OD {2257 T4t

SRR, UL SRR . MR . BT
B RCHT B U AR FL A AR DG 2H 434 i Y R el
JIEE 7 72 P AR G A1 Il D Bl B R R . BRHUAR
BRI SR DURE OD AR , JC 1 34k 22
S, Bl B AR BRAE AR AR 2 o SRR R H
A 52 53 20 1Y 245 280k T BRER R o i g 21
(P<0.05). Ml f H 558 Ko H 2 40 OD fHAHIE,
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WEMEZER, PIE UGN A S e TR
BOCRA Y o A ARG 5y LT o E R . ot
B 5586 R 2 B R B T 4 U R AR A FH
FEDTRRAL Sy . AR LA 1R 2,

BRI

SRR EL A

e DURpee
Bl 1 A% HET O 3 e A EQ200x)

AR H R A

Fig. 1  Morphology of oil red O staining in each
gropp(200x)

FT2 ZHBRBELORALEAMNELER(XLs, n=3)
Tab. 2 Determination results of absorbance value of oil red
O in each gropup(x s, n=3)

215 ML O Yeft OD fH

IEHH 0.136 8+0.010 3
TERIZH 0.350 4+0.020 3V
FHoAb ARG 54 0.343 9+0.021 6
SR R F A AR D2 4 2 0.212 1£0.019 72
Tl B LR 0.231 2£0.003 523
Bt B 20 0.244 2+0.018 0%
HRHCR BT S R 21 0.205 5£0.014 924
B ngs il 0.181 2+0.011 223

T SIEWAML, DP<0.01; SEBAIMALL, 2P<0.01; SERYIH
B ARG AR L, 9P<0.01, 9P<0.05,

Note: Compared with normal group, YP<0.01; compared with model
group, 2P<0.01; compared with the extracts knocked out other related
components group, ¥P<0.01, ¥P<0.05.
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3.1.3 XTARM AR TG, TC & &t i
HIEW AL, HepG2 JEIiZ AR TG, TC
THRDPETEP<0.01); SHEEIAML, AR E
[UEEAYNC/ I ETE (02 s M 1) < RN 3 L7 SR
L. B DALY TG, TC S E %
fik(P<0.05 B P<0.01); HAUAHXZH M TG, TC
S I ARk

53R, HepG2 RENTAS M4 OB A a7 5 HR
OB . MR T . BT R L R bR
At R 5 20 43 340 16 B i 1 2 1 A 8 240 B 7K
-, HAMAEDCE 43 JL-F- JCRERERSOCR o HCHC AR i 2
By 5 A DURF R BRRCRAR Y o Al B 5 0 i
PR G IR KRR AR 2, AR B R RS 1R
FETTRRE, RIOCHRN 4 7. AR WA 2,

= 04
T 03
g 02
i 0.1
g 0.0
B B B ®%®%®%®%®
SN S
@% \g& £ yé,&\ A
%

B

B o
SR
MV O e
S T
’é”“\ %
& &

B o > S

&

B2 A44HTG. TCHEMELER

HIEWHMLIL, DP<0.01; SEAIMLIL, 2P<0.01, YP<0.05; HH
WL EE B AR LE, YP<0.01, 9P<0.05,

Fig.2 Results of determination of TG and TC content in
cells of each group

Compared with control group, VP<0.01; compared with model group,
2P<0.01, »P<0.05; compared with Daidai flavonoid extracts group,
9P<0.01, ¥P<0.05.

3.1.4  [RPEIEHSTERE SO IRDMRIER 0 5
PEIUY SR LA OC L A A AH L, SRS T 2
BUAHREAL OD #1 TG. TC & ERiL, Z9A4%
FHFE L (P<0.01 B P<0.05); Hli 4. B e
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LMK OD Fil TG, TC & AUNFEH) b5 H:
A G 4, 22 5 A geit 2% 2 L (P<0.01 B
P<0.05); HAAHKA 4 LT TrEH .

XF T80 B SRR SR M AR 4t L OD {EFH TG
TC & i PYRCR , HHCUR R ) (R DG SRS 2
355 HABAR SC 20 73 20 10 FRAE H I REAR RSO B £
T HE B el B LA AR G4 32 ;. HL AR 25 3508
IR 2 ) P HC) > B el I At A DG 2 4 [l 2
B B A (6« 7)) 40 =Ml f 17 4 = 3k B2 A 4L,
At DG 2 43 2R 405 2 st ot 41 B SR R SR L TG
AU

BRI, 4300 DARCHC R SIS B . R )
BRILABAHOCH 3 Ml AT . B i THE, 1
A 5 3 AV A B i I i At L B o R R
B ER IR v ) B2 Sy A6 i O B A8 1 4 4 Ry i B 4 5
B R, TR U R AR VR Y 2 DTk A
gy, AR EER 60 7; IR EE Y R
HABARICH 53 J5 B AR 25 880 0 5 R AIG, SOH At AE ¢
20 A FRCHC R R 12 L) v S 38 D[] o83 i o AR
ROER . $8s T HCHIR 5 e B2 O SR AE i
AR RV AR . 25 R 2, B 1~2.
3.2 HRHCIRL d b B B O B o 4 4 %ok g i A2
PE 20 A R4 B A R AL AT
3.2.1 520 AMPK SCHERE 51 mRNA J p-AMPK
HEHFIE SIEWHMEL, HepG2 JgHiAE MEARAY
YL AMPK mRNA %35 MR 1k p-AMPK 25 1
LR 5 R R(P<0.01), SHERIAHAE L, #H
BN QTR U B ) S RN 8 129 N | 7 L
220l AMPK mRNA 35 J p-AMPK 8 [ AH X%
SRRV 8 3 THE (P<0.01 5% P<0.05), FHoAdAH%
Mo FRIR K22 oG L

PR, BRNIASTERIAZA LAY AMPK mRNA ;&
p-AMPK £ [ A 7K -l il 5 FRACR B £ 1
Yo MR . BT R . ARVE DURR N SIS
YI6E F 20 AMPK mRNA KA1k p-AMPK
HARIBKE s M B AT S5 PR B RAE
AR AT AMPK {5538 BRI PLE], 22
BP0 SRR N 21 48 o 25 UL 3.

3.2.2 SEWafE T kA Gl B SREBP-1c. ACC,
FAS mRNA M1 [ # ik

3.2.21 %} SREBP-lc mRNA K& ik 150
HIEWEAALL, B BRI 4] SREBP-1c mRNA
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P-AMPK SHEEE S S S S e e 64 kDa

g ——

B-actin e—" w— S — — ——_—— 43 kD2

L L L O
&Q’& Z%\ %@ )/)&N
& 7
‘&i&‘
2.0
;léfg 1.5
Eﬁ 1.0
EFE 0.5
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Fig. 3 Effect of Daidai flavonoid extracts and its effect
components on the expression of AMPK mRNA and

p-AMPK protein in a steatosis cellular model
Compared with normal group, "P<0.01; compared with model group,
2P<0.01, ¥P<0.05.
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Fig. 4 Effects of Daidai flavonoid extracts and its effect
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Protein in a steatosis cellular model
Compared with normal group, "P<0.01; compared with model group,
2p<0.01, ¥P<0.05.
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