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WE. (B 69 FF R AR T (Quzhou Aurantii Fructus ,QAF) 3% B4 2 & 2 A 45 Jk % (type 2 diabetes mellitus, T2DM ) /)~ &k 8 % 347 69 15
P B B, [ k] vk 6 R db/m s R AT B (VA A K E B ), R BE A T2DM db/db s 24 R ALY 5 EAEA A
(AR R ) = F IR (A 200 mg-kg! = FAURE F ) QAF A&7 248 (4 100 mg-keg™ QAF 4 § ) QAF & 7 & 4 (2
300 mg kg QAF 2B E )., %R F 10 A, B0l RAKRE TR W08 R 2 ;400 & W f 42 (fasting blood glucose, FBG) |
% M A 7 W By 7 (fasting serum insulin, FINS) 7K -, vA b 3+ Sk B & 4% & 48 24 (insulin sensitivity index, ISI) M £ % & 4% 45 4 (insulin
resistance index, HOMA-IR) ; #& 7| £ 7 % I B BF (total cholesterol,TC) ¥ b = & (triglyceride, TG) | 7 & A& B B2 (non—esterified fatty
acid, NEFA) 7K -F ; 4 ) A 20 22 42 AL 4 3 AL B (superoxide dismutase,SOD) | i AL £ B4 (catalase, CAT) 3 /& A 5 Bt H Ak (reduced
glutathione , GSH) & 1 , 4l AT J& TC TG 4 ik ; 7 A#F— £ (hematoxylin—eosin, HE) % & YL AT 40 2255 2L 45 ) B AL, ot 58 b 2 2
4Bk X (Real—time fluorescence quantitative polymerase chain reaction, Real-time qPCR )4 M IT ik P A By & kA& 1) B 8% 98 7 44
244 F B T 1 (sterol regulatory element-binding transcription factor 1,Srebf1) . I s B2 &~ B (fatty acid synthase, Fasn) A2 B BE 44 B A
48, A B (stearyl-CoA desaturase 1,Scdl) ., T BB A #4CH 1 (acetyl-CoA carboxylase 1,Accl) & A ; f 9% 6P 3 ik Ak ) AR 3 0% 76 L &
& # # (adenosine monophosphate activated protein kinase, AMPK). &% 8 1b 1% 3 8% 7 1L & & #% 8 (phosphorylated adenosine
monophosphate activated protein kinase,p—AMPK) | ] 55 i % ;T4 45 4% & -1 (sterol regulatory element binding protein—1,SREBP-1)%&
bRk, [HR] SR ME, REMNF QAF RIS HE § T 75 , T2DM ) K69 I i & 9 2 T % (P<0.05,P<0.01) 124 i & F= B 5 i
Wi J & AL R 2 (P>0.05) ;FBG . FINS A= HOMA-IR ¥ 2 F K ,ISI 2 # # % (P<0.05,P<0.01) ; f2 7 TC.TG NEFA K-+ F K& (P<0.05,
P<0.01); A7 1 SOD CAT GSH & H & (P<0.05,P<0.01) ; AF L 2 5 it T WA B 4% %, B TC. TG R R E J (P<0.05,P<0.01), & # &
QAF 3B B AR AR AT R RS W5 & A A B A ik T, 5+ 47 %) p-AMPK 4= SREBP-1 & & &% (P<0.05,P<0.01), [4] QAF 32 34 7T A
2% /% T2DM /) RO By F 3840, L U] =T 4k 55 3 ) I I i T R R I de X

LA AR E 2 BB M By AR W RE L B R & ; o B% A3 ; AMPK ; SREBP-1
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Effect of Quzhou Aurantii Fructus Extract on Insulin Resistance in Type 2 Diabetic Mice WANG Wen', LAN Tian?>, ZHENG
Fang®, et al I. Preventive Treatment Center, Zhejiang Chinese Medical University Affiliated Four —provinces Marginal Hospital of
Traditional Chinese Medicine, Quzhou Hospital of Traditional Chinese Medicine, Quzhou(324000), China 2. The Quzhou Affiliated
Hospital of Wenzhou Medical University, Quzhou People’s Hospital

Abstract: [Objective] To investigate the effects of Quzhou Aurantii Fructus(QAF) extract on improving insulin resistance(IR) in type 2

720z 'd9S 6'ON 97 1OA ALISHIAINN T¥OIAIW 3ISINIHO ONVIFIHZ 40 TVNYNOr

diabetes mellitus(T2DM) mice and its underlying mechanism. [Methods] Six male db/m mice were applied as control group (intragastric
administration of distilled water), and twenty —four T2DM db/db mice of the same sex were selected. They were randomly and equally
divided into model group(intragastric administration of distilled water), metformin group(intragastric administration of 200 mg -kg™

metformin), low—dose QAF group (intragastric administration of 100 mg-kg™ QAF extract) and high—dose QAF group (intragastric adminis-
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tration of 300 mg-kg' QAF extract). After 10 weeks of intragastric administration, the body weight of mice and the weight of liver and epi-
didymal fat were recorded; fasting blood glucose(FBG) and fasting serum insulin(FINS) were detected to calculate insulin sensitivity in-
dex(ISI) and insulin resistance index(HOMA-IR); the serum total cholesterol(TC), triglyceride(TG) and non—esterified fatty acid(NEFA) were
detected; the activities of hepatic superoxide dismutase(SOD), catalase(CAT), reduced glutathione(GSH) were observed and TC, TG levels
in the liver tissue were detected; hematoxylin—eosin(HE) staining was utilized to observe the hepatic histopathological changes of mice; Re-
al-time fluorescence quantitative polymerase chain reaction(Real-time qPCR) was applied to detect the mRNA expressions of fat synthesis
genes sterol regulatory element—binding transcription factor 1 (Srebf1), fatty acid synthase(Fasn), stearyl-CoA desaturase 1 (Scdl), and
acetyl-CoA carboxylase 1(Accl); Western blot was used to detect the protein expressions of adenosine monophosphate activated protein ki-
nase(AMPK), phosphorylated adenosine monophosphate activated protein kinase(p —AMPK) and sterol regulatory element binding
protein—1 (SREBP-1). [Results] Compared with model group, the liver weight of T2DM mice decreased significantly after gavage with dif-
ferent doses of QAF extract (P<0.05, P<0.01), but the body weight and epididymal fat weight showed no obvious change; the FBG, FINS
and HOMA-IR were significantly declined, and ISI was obviously elevated(P<0.05, P<0.01); the serum levels of TC, TG, and NEFA were
lowered(P<0.05, P<0.01); the activities of hepatic SOD, CAT, GSH were elevated(P<0.05, P<0.01); the hepatic lipid degeneration was alleviated ,
and the accumulation of hepatic TC and TG was reduced(P<0.05, P<0.01). High—dose QAF extract can significantly inhibit the
expressions of fat synthesis genes, and down-regulate the protein expressions of p—AMPK and SREBP-1(P<0.05, P<0.01).
[Conclusion] QAF extract can alleviate the insulin resistance of T2DM mice, which may be closely related with its inhibition on hepatic
lipid accumulation.

Key words: Quzhou Aurantii Fructus; type 2 diabetes mellitus; insulin resistance; liver; lipid synthesis; blood lipid metabolism; AMPK;
SREBP-1

WEIRIG & R A ENRIBELIAEBE S E 5y RIA QAR SGE IR I HiE |, A W5 U058
WA 2 RN (BR) B & ZHEPT (insulin resistance , IR) , A & FH & PET2DM/N B | WLERQAFFE Y XF IR 4 T
MR BOE A g0 B A AL R e R RIS LR AL, QAR B B iR T2DM
Shy S 1 R e T A A B [ o R B 1) A DG 245 1y il A ot & $i AL B MK R S 56 SR A
GoEOBURRE, AR ARRRESRECHS 1 FRAaEE
¢, Hrp 2 RUBE PR 95 (type 2 diabetes mellitus, T2DM ) 1.1 2 5iH QAFHF 25k i N M rafL P 25
17190% LA [P, T2DM A& FE 40 K, i H AL &2 4%, 42 BN R W (315 :2010040) , 3125 b 785 0 T N S 2 g
WEIBAE AN RN, AR, T2DMAERS @ F AT 28 0 52 2% 4 558 o0 1L Al i) 4 oK g
IR AN & 24 Wb I AR O, AT E B T2DM & SRS Tl s — HOBUIW T8 A 2% (L3 ) A i Tl &
() d5c B RN X IR & 09 8 5 R fom e e A PR\ (165 . CAS 1115-70-4) ; & JIH & B (total
TS E O IRZE 25, ] B IALARXS BES ) cholesterol , TC) |, H il = g (triglyceride, TG) | i &5 fig
OB A MR IR, (FE: 35K 26 25 W £ Bl () A R B 1 40 i B2 (non—esterified fatty acid, NEFA )£l & @8
P 5 3G K AR TE ANl A ™ PR T R A AL W) AL T (superoxide dismutase , SOD) K 11 1€ 71
N L, & gt A AL A (catalase , CAT) K IR ) & 8 R4S

UEAF SR ST on , 25 Tl s MR IR PR BEH K (reduced glutathione , GSH ) A6 il 3 71 5 35 ) T
B A1 T JHF I i 5 A M R AR IR T2DM, A st @ AR ) T AR AE 5T T (it 5 : Lot 20190630 , Lot
AN BB/ W B5E (Quzhou Awrantii Fructus, 20200104 Lot 20200110 Lot 20190428 Lot 20200304,
QAFR) 2% LA (Citrus Changshan-hwyou Y. B. Chang) Lot 20190609 ); /) BB 15 2 B B e % W B 3 56
PR R A B R SE (B R R ) W 0 T 7E2016 F1 (enzyme linked immunosorbent assay, ELISA) {7 &
20184F 43 B U s B (VAR P 25 MR RLVE (2015 T T VL O3 B A Sl A BR 2 H] (A5 . MM -0579M 1) ;
JR ) YA Hr T N T 2 b B R A B0 T H A BAIE Trizolisl 0 T R ARAE LB (b 50 ) A BRA A (4t .
AR XFQAFB G AN R B IT T R G IFHEAL Lot#U8110) ;¢DNA 3% %4 5% i 57 & W F 5% [# Thermo
WF5E , EAESZQAFHR U HAT F I A e AP R R4 FisherA Al (645 . Lot 00356918);SYBR Green it 7
JLANBCTE T 4 A p AR SO g Ml B & T Bl TAEY TREARRS A RA A (S,
] JET U s 5 8 e AR 8 S 2 I A 4 KT BT Lot G108KA4363) 5 i 1 R 1% 1L 2 1M 3 Bff o (adenosine
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monophosphate activated protein kinase o, AMPKa) .
W 10 B 11 R 1% A6 2R 1 U E o (phosphorylated adeno-

sine  monophosphate activated protein kinase

p—AMPKa) \B-actinBt {424 14 T 5 [H CSTA A (4t 5 .
#5831 #2523 #4970); [HBE P8 15 LR 45 5 | H -1
(sterol regulatory element binding protein—1,SREBP-1)
LR T 35 [ Abcam 2 7] (L5 1 ah28481) .

1.2 Y& FRESCO 17 3 ¥ 50 LI T 3 [
Thermo Fisher/ 7] ; LCA80SL B 7 Y6 5 1 3R A T 4% =X
S (Real-time fluorescence quantitative polymerase
chain reaction,Real-time qPCR){¥ 14T 3 [ Roche£E
s RX501E B 7 0% 1 i W F 77 0k 2% T RHE A W
4200SF %t g A AL b i R BE B £ A B
SYNERGY HI1FFRAIE T35 E BioTek A w .

1.3 S2Esh¥ MEPECSTBLKS/) db/m/NER 68 #
PR 18~22 o [Fl st 1% 15 e MEPE I 84 H &K PET2DM
1) db/db /N FR (000642 ) , 7] J& 5 , 14 57 £:30~40 ¢, #014
TUL I AR FE 25 B A= R4 ey A B w1 [ S 56 s A
FEYEATIE S . SCXK (75 )2018-0008] , 4 77 T Wi M 1 iy
A= PR AT BN B 2 55 2 b [ SE 5 S Al A T
iE5 : SYXK(#7)2020-0024], 45T H H1 1Rk , 12 hiE%
W, =R (2241) C, S SIS S b 18 g A M R
A BR 2N ) 20 iy A ) A0 B A A 2% D1 o T A AL o (I
2 :EYOUNG-20210514-02)

1.4 ik

141 QAFSZIYI I & % Jr i M2y ¥ 5% & 1t
TS AT AT 0 AR EAE T R QAR 2 A1
1 kg WA KR, A 80% £ 15 000 mLIZ 11 h)5
ia AT R A SR G R, Bk 2 h, BT R IR Z )5
BT U, RS 15 BIQAFTR IR

1.4.2 shodl . &8RS 2s L6 RifEYEdb/m/N R
St BEAL, PR 24 FUMEYET2DM B db/db /)N B, LA BE HL
PRGN BRAA | UG QAR & 41 1
QAFF I 4L, Fpdi6 X, &£ 41/NRT RIR 259 E 1
T, LA 251008 XIRZL BRI R 25 1R KHE
T U L2000 mg kg™ T XUIRHE B QARG
ZHLA100 mg kg™ QAFHEHUYIHE B ; QAF = 771 &t 4 L
300 mg kg QAFIZRHUWIMEE . B 810 45 41/ R
JoT ARG L . R IK R 2458 hi , 45 41/ RAS & A2k
7K8 h, LA3%IN I Lt 22 B R I, 16 2 Bl Dk R I, 4 5 1
H ., Jr 25 U 2H 20N B 52 B 7 0F Rk BT &, -80 C

a ’
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1.4.3 M iEATRIRAIN 4% B R SRR 2D R A
/N BULETC TG NEFAZKF- 5 i BRELISA ) & 4
VL BRI /)N BRUIAL Y 25 B I0LBE (fasting blood glucose,
FBG) .75 i IfiL 35 [ & &K (fasting serum insulin, FINS)
KA, IR B R 2 BTS2 (insulin sensitivity
index, ISI) FIIRFE %X (insulin resistance index, HOMA—
IR). % /45 3% . 1SI=In[1/(FINSXFBG)] .HOMA —IR =
(FBGXFINS)/22.5,

1.4.4 JHHL SRR R 2H 2L 0 #eiR)
G INSOD (CAT (GSHIF P A B FFETC  TGAKF-
145 JIFHZURBLZUEE LL10% T 3 0 6 7 T
A, A, YR, 75 KK - L (hematoxylin
eosin, HE) 440, 40015 65 F W%,

1.4.6 Real-time PCRA I JH-JIERE I G Bl 3 A 2 3k
K FI Trizol $2 /1N BURT ERNA | #2848 0] & 150 9 %
RNAS e 5 03 cDNA SR HISYBR Greenist i) & HEAT 46
N 45 [ B30 19 T AR 45 5 5 S T 1 (sterol regula-
tory element—binding transcription factor 1,SrebfT) .
fig i 12 45 Wil (fatty acid synthase, Fasn ) . fiff Jig B 4 il A
LA A (stearyl-CoA  desaturase 1,Scdl) Fl Z, Bk %l
FiF AR LT 1 (acetyl-CoA carboxylase 1,Accl), )
21495 °C 30 sTHAE1E ;95 °C 5 78,60 °C 31 siB
KORMZE At 5 55 4046 B, LA 278800 1 530 58 PRAR X 3%
ke, BT H I M R AR R A IR A R A
AU 3 I

1.4.7 G Bk 3 4 DU i 41 20 AMPKo ,p—~AMPKa
SREBP-1# 115 W/ RUIF L EU K U e e Dt
TR A AL VTR ) ) R IS4 ) ) T o B AR
/N2 U A B AT 00 U 1) 5 08 B 3K (UK 4
1E) RS A E R, &+ B AR i - RN
Pt J¥ie 258 2 FEL UK (sodium dodecylsulphate—polyacrylamide
gel electrophoresis,SDS—-PAGE) 7 & , 4% E[ %8 5 —
. L M (polyvinylidene fluoride , PVDF) i | # it £t 4]
JE A —HT (R RE LB . 1:1 000) ,4 CHFH LR, T
B e A Bt (B e IgG AT BTG, i B L ] < 1
3000),®REEIRIFE 1 h, iE Wk 5 LA 5R 7 4k 2
& (enhanced chemiluminescence,ECL) {0 i
O B RGAA R A0 o SR HlImage JE PR AT S0t
SRR, H O EE R X 23k 5 L H 9 28 1A 0 EE R R LA
NS R
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x1 514575
Tab.1 Primer sequences
H i 4 Nsbi3s ] A
Srebf1 5~CAAGGCCATCGACTACATCCG-3 5-CACCACTTCGGGTTTCATGC-3"
Fasn 5-GGAGGTGGTGATAGCCGGTAT-3" 5-TGGGTAATCCATAGAGCCCAG-3"
Scdl 5-TTCTTGCGATACACTCTGGTGC-3" 5-CGGGATTGAATGTTCTTGTCGT-3"
Accl 5-CTCCCGATTCATAATTGGGTCTG-3" 5-TCGACCTTGTTTTACTAGGTGC-3"
Gapdh 5= TGAGGCCGGTGCTGAGTATGT-3" 5= CAGTCTTCTGGGTGGCAGTGAT-3"
1.5 Siit2#r#r W H GraphPad Prism 7.0 {F i  J5, SRAYZ AL, — HOBUIRZH FQAFAR | & 5] & 2H /)N

TG 40Hr T R Dhwes R, 41 18] b4k Al
g6 sy 2200 . LAP<0.05 0 22 538 Giit =i X,

2 #R

2.1 HAUNRUATE R MR R E R 5
Xof HRZH BE A, #5760 4 T2 DM/ B 44 5 1 FF T 4 A
28 5 o A 4 W S N (P<0.01) , SR L i
LS008 J5 , — W OBUIRZE /I BRUMR i £ | JHF Joi 2 0 R
SN 5 TR B R AR (P<0.05,P<0.01) . QAR 257
it 20 /0N BRSO o B S A T T O W B R (P>
0.05) , H 2 JHF T 2 W Bk IR (P<0.01) . 32,

22 HH/NRFBGIE SXTHA LK, #E T
RS AL, — F XUIRZH , QAR | 5 77 i ZH T2DM /) i
IFBG 2 3 TH 5 (P<0.01) ; 111 4% 21 T2DM /)N B ) e 5
FBG% 5 K4 it 278 X (P>0.05), #EE 105, 545
UL g, — H R, QAR | = 771 i 2 /N FRFBG i
FWAR (P<0.05), WL#3,

2.3 F41/NEFINS ISI. HOMA-IR b4 5 xf a4
5, A7 20 T2D M) BRI 3 FINS \HOMA-IR Ft & , 1fif
ISIF#AIG (P<0.01) , 2R R 40 /N AE IR, 259 T 7

BRI 75 FINS FTHOMA IR . 3% T B, 1SL&. 3 Tt /& (P<
0.05,P<0.01), W4,

24 H4UNRIMAERI LR SR, B
A T2DM/N BRI 1 B TC TG FINEFA ZK - B & 3 55
(P<0.01), SRR e, — H AU S QAR i 57 4 41
T2DM /I BRIl 7 o TC TG MINEFA /K 3 & 3% T B (P<
0.05,P<0.01) , QAFMIE #4241/ BUIIL Y TC TG HINEFA
2R HGE2E L(P>0.05), WL#S,

25 HAU/NEAFIEEN AR bR LR SXT IR
B AV T2DM/ ) BUHE o SOD  CATHI GSHI 1 B
R (P<0.01) , —H SUIRELQAFIS | & 71 i % 22
B10J8 5, 5S4 , T2DM /) BUFIE thSOD |
CATHIGSHIF 4 B & 7t & (P<0.05,P<0.01), W36,
2.6 FHA/NRIFHLRBAL A XA/
JHF I 2 2R 45 4 s e | 3 90 A JHF /I ot R ) - 240 i 4
IEH HES ST, 5 B4 b, AR 4 /N RO 40 g
PR 18 K A A R A A 17 25 30, A /b d RE 20
PR i T IIE A B e i A SRR A LA
TOHOBUIRAL QAR | e 0 ek 2 /)N BRI i Joi 7 1

F2 BFHMRERE FREMMEREHRELE
Tab.2 Comparison of mouse body weight, liver weight and epididymis fat weight among groups (x=s,n=6)

4151 i (mg-kg™) R (g) JH Uit (g) BE 52 i 05 5 ik ()
Xt HE 41 - 24.32+2.68 0.99+0.09 0.1720.03
FERIZ - 48.02+4.00” 2.81+0.33" 3.19£0.35”
ZHORUIRAL 200 40.02+5.70* 1.76+0.27# 2.10£0.52¢
QAF fILHI 2= 21 100 46.50+5.07 1.95+0.31% 2.95+0.46
QAF 7 7l 41 300 46.03+9.43 1.59+0.20% 2.78+0.72
FAA - 17.62 39.42 40.34
PIE - P<0.0001 P<0.0001 P<0.0001

W T

LSRRG, TP<0.01; SRV L, *P<0.05,%P<0.01.

Note: Compared with control group, “P<0.01; compared with model group, "P<0.05, *P<0.01.
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Tab.3 Comparison of mouse FBG among groups (x+s,n=6)
4151 4 (mg-kg™) #5247 FBG (mmol - L) 45255 FBG (mmol - 1)
Xf HE 4 - 5.00+0.52 6.23+0.58
i 2 - 8.45+1.79” 27.72+1.93"
ZHBUIR R 200 8.67+1.37" 21.30+3.18%
QAF % 41 100 8.98+1.08™ 25.32+1.29*
QAF i 77 it 4 300 8.82+1.46" 23.57+2.11*
F{H - 9.772 106.4
P1A - P<0.0001 P<0.0001

T A IRALIE R, TP<0.01; SBURAL L P<0.05 .
Note: Compared with control group, “P<0.01; compared with model group, *P<0.05.

F4 HHPMRFINS.ISI.HOMA-IREE B

E Tab.4 Comparison of mouse FINS,ISI and HOMA-IR among groups (xs,n=6)
& 5 FHE (mg-ke) FINS (ng-ml™) 181 HOMA-IR
gj it B2 - 1.02+0.54 -1.75+0.43 0.28+0.13
%1; BRI - 8.24+2.62" -5.38+0.38" 10.17+3.27"
§ ZHOBUIRAL 200 4.93+2.23" -4.55+0.43" 4.54+1.91%
=
@ QAF IG5 4t 20 100 4.79+2.00* -4.73+0.39* 5.39+2.28*
[H:‘h; QAF 7 7l 41 300 4.73+1.57* -4.67+0.39 5.03+1.97%
i% FAH - 10.56 73.72 15.79
:%m PH - P<0.0001 P<0.0001 P<0.0001
?ﬁ VS IR, TP<0.01; SRR L 8L, 'P<0.05,%P<0.01
«}tg Note: Compared with control group, “P<0.01; compared with model group, *P<0.05, *P<0.01.
= R5 /IR AR A8 b B
g Tab.5 Comparison of mouse lipid metabolism among groups (x+s,n=6)
f;? 4151 # ik (mg-kg™) TC (mmol - L) TG (mmol - L) NEFA (mmol -L™)
o R4 - 3.02+0.50 0.79+0.11 3.27+0.58
155 21 - 4.68+0.36” 4.93+1.42" 8.46+1.58"
R4 200 3.24+0.69* 3.45+0.81% 4.90+1.82#
QAF IG5 41 100 4.50+0.43 3.81+0.57 6.15+1.30
QAF 75 77 1 41 300 3.71£0.53* 2.89+0.91%* 3.99+1.53#
FAH - 12.54 18.27 12.32
PAi - P<0.0001 P<0.0001 P<0.0001

TE X IR LA, "P<0.01; SR 4 L 4L, 7P<0.05,%P<0.01 ,

Note: Compared with control group, “P<0.01; compared with model group, *P<0.05, *P<0.01.

B W, WAL, AETCHAITG B2 2> (P<0.05,P<0.01), W37,

2.7 BUA/NEITFRENS R B SX AR, 2.8 K4UNEUTFHLURT & RN EL R S5t
AR T2DM/ N BRUFIETCHITG 2R £ (P<0.01), 5 MRALLbEE, BIAVZT2DM/)N U IEZH 21 b i 1 6 B 2k
PRI ZH LB, — H OUIREH FIQAFMR B A 4L /NBRUIF R Srebf1 Fasn Scdl FlAcel 33k 8 3 T+ 7 (P<0.01)
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Tab.6 Comparison of mouse hepatic oxidative stress index among groups

(xs,n=6)

4151 & (mg-kg™) SOD(U-mg prot™) CAT(U-mg prot™) GSH(U-mg prot™)
it HE 41 - 213.1633.30 53.35+10.13 5.31+0.95
LT 2] - 153.22+15.38" 37.20+2.97" 1.40+0.47"

T IR 200 200.97+9.91* 53.64+5.98% 4.46+2.32*
QAF {I% Il - 4. 100 196.21+20.49* 49.03+5.51* 3.27+1.67*
QAF & 5l i 21 300 205.68+30.35% 50.39+4.56* 5.19£1.33%

FAH - 6.856 7.226

Pl - 0.0016 0.0007 0.0005

TE X M2 L4, "P<0.01; SR A L4, "P<0.05,#P<0.01

Note: Compared with control group, “P<0.01; compared with model group, *P<0.05, *P<0.01.

AT RG] BAS A C.— FF SUIRAL s D.QAFMG A B 4L E.QAFR Al B 4L, #5300 wm,

Note: A. Control group; B. Model group; C. Metformin group; D. Low—dose QAF group; E. High—dose QAF group. Scale bar: 300 pwm.
P14 4/ U AL 800 B2 28 b (HE S €2, 400%)

Fig.1 Histopathological changes of mouse liver in each group (HE staining, 400x)

EjRIRIAT g, — FOSUIICRT 15 571 2 QAT RE 8 & 25 71 7
T2DM/IN SR 41 4L Srebf1 . Fasn Scdl VA S Acel 5K 3
% (P<0.05,P<0.01), W8,

2.9 BH/NRITFH L AMPKFISREBP-1 £k i 5
XL g, BERLZHT2DM/N BUIFEH 21 p— AMPK a6
ik /b SREBP-145 1 & 3k W] i 34 £ (P<0.05) .
SRR R, QAT 71 2 4 A HEOBUIR A /N BRUFF
Z1p-AMPKa ik i 3 T = ,SREBP-1 8 1 & A B 3%
FAIR (P<0.05), WIK2,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

3 it
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F14) 8 5 2 AR AT T TRAE IR

M5 Z AR X e = AN S35 R 1B | 36 288
S35 ARG, FELERIN G HTC TGHNEFA
IR e, A ST 45 R, db/db /N FRLTETC TG

http://www.cnki.net

Y % TR

\
&}

o
2t

G MY FH =Ly O 0N S o 0O N[ B B R T o 0 i



HIFVL T B8 25K 5% 4R 2022 4F 9 J1 45 46 %45 9 ]

R7 J[EANMRFEERRRELER

Tab.7 Comparison of mouse hepatic lipid accumulation among groups (x+s,n=6)
24 4j1) i (mg-kg™) TC(mg-g™) TG(mg-g™)
Xf HE 4 - 1.00+0.10 7.48+0.77
LR - 1.52+0.10™ 29.57+5.32"
ZHBUIR R 200 1.24+0.13% 17.81+6.22%
QAF I 41 100 1.28+0.19% 18.57+8.25%
QAF &l &4l 300 1.20+0.16" 16.07+6.31%
F1E - 10.75 10.63
P{E - P<0.0001 P<0.0001
T S X AL R, “P<0.01; S8R AL EL,7P<0.05,%P<0.01,
Note: Compared with control group, “P<0.01; compared with model group, *P<0.05, #P<0.01.
*8 BHMRFALREHESHERRELE
Tab.8 Comparison of mouse hepatic fat synthesis genes among groups (xs,n=5)
21 5 74 (mg-kg™) Srebfl Fasn Scdl Accl
Xf HE 20 - 1.04+0.19 1.01+0.28 1.05+0.14 1.15+0.13
FETRY 20 - 2.95+0.58" 2.21+0.11" 2.89+0.65™ 2.38+0.80™
ZHIRUIR 200 1.72+£0.51% 1.35+0.45* 1.82+0.46* 1.22+0.40%
QAF w5l &4 300 1.67+0.41% 0.88+0.13* 1.50+0.51% 1.45+0.29%
F1E - 12.59 26.9 14.01 7.185
P8 - P<0.0001 P<0.0001 P<0.0001 P<0.0001

TE AT IR LA, “P<0.01; SRR A AL, 7P<0.05,#P<0.01

LAY F ) GHUENE SE B 3 N SO B RR T B T 2 T E R

model group, “P<0.05.

E2 £ 4/ B4 2 AMPKFISREBP-13R 35 L #%

Note: Compared with control group, “P<0.01; compared with model group, *P<0.05, #P<0.01.

T A IR BAR A C. 2 XUIRAL ; D.QAF S i, 5 % B4 H 82, °P<0.05 ; S R A 3, #P<0.05
Note: A. Control group; B. Model group; C. Metformin group; D. High—dose QAF group. Compared with control group,

Fig.2 Comparison of Expressions of mouse hepatic AMPK and SREBP-1 among groups

“P<0.05; compared with

FINEFAZK R T &, MQAFRIY THW/ERE R %  KEIRET, &S HBUF RIS G 260, =00 kA
FEARdb/db /BRI AE , LR AT R S5 QARSI # 00 SERBURURE S 2R 38 i, DT 51 & 1 4% T 40 kil JHF ik
T db/db /)N BT T A1 JE 21 27 156 15 28 B v A O R RERE A SR MRIRI A5 45 1R

JEME S e 5 R R FEAE R . MAUA R & TS A AL EESOD . CAT HIGSHIE ¥4 | #
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SEOAR 2B A5 R R QAFSE B T2DM/IN BRI

FETCHITGAK - T [, 7R QAFEE B #1110 B

T B,

AMPK 22 5 4= W fig £ AR 08 19 19 Q8 4+ 7E
JHHIE i oA A AR s A 45 O AR T AT AR iR yT
T2DM I ZE 0 17 W52 2 B, AMPKRE X 5 B it 5
U A O 1 5% 55 IR 7 SREBP—1 & #5 + 3 5 2 (1) 3
FEVEH, AMPKIE AL g 08 11 SREBP-1 24 fif A% #%
A7, T AR BT A L R R 3k DT a0 T J0E B 5 52
FRUS AR oE 25 9 R QAFYEEUY) 2 1 HISREBP-1
B 5L A Srebf1 Fasn Scdl M Accl % ik UL} SREBP -1
(68 kDa) # H ik, K UIQAFHE I Y n] DLl
SREBP-1 1 % 5 i M . Ak, A B 58 %2 5 QAF
PEUY) T 1S 4 2L p-AMPKER A TH 7, #2785 QAF
FEHCH AL T AMPK 3% £k DRASEZH Hi 0100 58 2
52, QAR h 2416 PR 1L B R i AMPKI 1k
AR, B e AT BE B 2R AR A AR T
AMPK!'21 ) 53 SE A58 285 AL [R) R B QAR B 417 ]
JHF I B J5 B2 R A FH 22 5 42 AMPKCTG 145 G

g BTk, ARBEITE R ERW]  QAFHE LY g 8 W]
i BB T2DM/N BRUIR , AL AT AE 5 42 i AMPK I 1L
B AR B 2 AA G
Bk
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