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K EEERITIET ERK/IRS-1 #1 PI3K/Akt {5518 E HepG2 HAHY
REZER
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RO i A TRESE e, TR % FH 471023

# E: B HEOUHEESGETFI RS RIS (insulin resistance, IR) FI{EARNLE]. & BITERSRES AN
Jii HepG2 A 7 IR REAY, SR FH A 460 W S Ao T vo o 0 4 6 1 86 6 W PR B S AR B8 b T e 6 2 W B I s L v
0 B ELIS A A6 00781 267 B4 U5 S 4 Il P 35528 Weestern blotting 6 T4 g 9k VLI 3- 3406/ 1 385% B(phosphatidylinositol
3-kinase/protein kinase B, PI3K/Akt). 44N & BB/ 5 R ZAR)EY-1 (extracellular regulated protein kinase/insulin
receptor substrate-1, ERK/IRS-1) {5 5@ BEAHCE H LA R & 442 819 4 (glucose transporter4, GLUT4) [J3RiA. KA
TR EHARPFOCHFEEMN ERK 7 FEPAHEAEN. &R o HE REEIN IR-HepG2 41 i) & B AEFI I (P<
0.05); JHid i = bl R & i (glycogen synthase, GS). % FEIEE (glucokinase, GCK) FITAEAERIEE (pyruvate kinase,
PK) &k (P<<0.05. 0.01), feit IR-HepG2 4 L A HE J5L & jld AIBE Mo A 5 O o 2 5 I 59 0l 1R 44 I AT IR R 4R VA iy
(phosphoenolpyruvate carboxykinase, PEPCK) FI%%i¥5-6-BH2HF (glucose-6-phosphatase, G6Pase) MIiETE (P<<0.05), 7
il IR-HepG2 4 g FIH%E 542 o IR-HepG2 4HE& W H B b B 5, Akt BEJEA FEFEIE-3B (glycogen synthase kinase-38, GSK-
3B) AN LHER H O1 (forkhead boxing protein O1, FOXO1) HIBEFRILAKTAF B REWE (P<0.01), TXMIERYE PI3K
IR LY294002 fridife (P<<0.01). [N, SEHHEBE(L#H GLUTA FFER ShL (P<0.01). JuH %€ B EEK IR-
HepG2 #liffa ERK 1 IRS FIBSEMI/KF (P<<0.01), IEF{EN ERK [ 2 Bk, 58 JeH Bt ERK/IRS-1 &
M, BOE PI3K/AKt {55388, 155 IR-HepG2 UM HIREACH 2L, 220% IR SR,
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Glabridin ameliorates insulin resistance by regulating ERK/IRS-1 and PI3K/Akt
signaling pathways in HepG2 cells
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College of Food and Bioengineering, Henan University of Science and Technology, Luoyang 471023, China

Abstract: Objective To explore the effect and mechanism of glabridin on ameliorating insulin resistance (IR) in hepatocytes.
Methods IR model was established by high insulin-induced HepG2 cells. The cells were evaluated for glucose consumption and
production by glucose oxidase assay; The glucose consumption and production of cells were detected by glucose oxidase method;
Glucose uptake was detected by fluorescence method; The content of glycogen was detected by anthrone method; The activities of key
enzymes in glucose metabolism was detected by ELISA; Western blotting was used to detect phosphatidylinositol 3-kinase/protein
kinase B (PI3K/Akt), extracellular regulated protein kinase/insulin receptor substrate-1 (ERK/IRS-1) signaling pathway related protein
and glucose transporter 4 (GLUT4) expressions. Molecular docking technique was used to study the interaction between glabridin and
ERK molecules. Results Glabridin significantly increased the glucose consumption and uptake of IR-HepG2 cells (P < 0.05);
Glycogen synthesis and glycolysis of IR-HepG2 cells were promoted by significantly increasing the activities of glycogen synthase
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(GS), glucokinase (GCK) and pyruvate kinase (PK) (P < 0.05, 0.01); The activities of phosphoenolpyruvate carboxykinase (PEPCK)
and glucose-6-phosphatase (G6Pase) were significantly decreased (P < 0.05), and gluconeogenesis of IR-HepG2 cells was inhibited.
After IR-HepG2 cells were treated with glabridin, phosphorylation levels of Akt, glycogen synthase kinase-3f (GSK-3p) and forkhead
boxing protein O1 (FOXO1) were significantly restored (P < 0.01), and this effect was reversed by PI3K inhibitor LY294002 (P <
0.01). Meanwhile, glabridin significantly promoted the translocation of GLUT4 to plasma membrane (P <0.01). Glabridin significantly
reduced the phosphorylation levels of ERK and IRS in IR-HepG2 cells (P < 0.01), and could be used as I'? inhibitor of ERK.
Conclusion Glabridin can repair the sugar metabolism disorder of IR-HepG?2 cells and relieve IR symptoms by inhibiting ERK/IRS-1

pathway and activating PI3K/Akt signaling pathway.
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2 MR JRIA (type 2 diabetes mellitus, T2DM)
Mg, DIRERR AU S ELNRHED . JR
ZHEPT (insulin resistance, IR) & T % T2DM [+
BHH . IR KAERE, JH AR FAd SR8 5 R 2 3
IR AEMRE), 252 IR e ™ E A 2 —, RIN
JiR & 2 A5 5 i S 2 40 [ 2 W MR I URE-3 -1/
S B ( phosphatidylinositol-3-kinase/protein
kinase B, PI3K/Akt) Jl #5734 , PI3K/Akt @422/
3 R B 2 Ul 4 5 EBOR] P o 2 R 1 T AR ]
— 77 THI 3 BUH ) 1 & e S 2>, 53— J7 T 23
WEIE g AR S5 5 RO RE 10k« JHRE S5 1K) 20 A R R S
A hnsi, AR RE R RGN R 20 R T S
MR RE 09855, IMmpEACH H L.

e HH g B INRHE Glyeyrrhiza glabra L. 4V
AWK, BRAPE. JiR. iR,
PushikomFeaEfl . RS2 MAYEEN. B
FORI, JCH B 0 S VAR I 525 () B it b
BB RIS T, RS 2k IR 5 KB Lo B #E L
T T T 2 0 R B0, OIS ek JUL 4 Y ) 2 AN
M 327 AL 565 R M MC3T3-E1 R 20 le],
J774A.1 /N ERESHARD), THP-1 A2 A M7 S % 41
FUOL3T3-L1 #if flg i 4l AR R 1O H B e bk
JRIGIHITE R ML, B AT AR RIS T H 5 e 5
21 A6 110 2 M) B AL PR T

g0 B AR IR 1T B S Cextracellular regulated
protein kinase, ERK) s& 22 % J5 1% 1k &5 1 W
(mitogen-activated protein kinase, MAPK) Fjf i+
BRI, FERNTAE T A2,
LR ERK 5 5l 5E 5 =G 5 R T2DM
(1) e B A SR 03141 sk B S 1) ERK AT DL S
52 ZAREY-1 (insulin receptor substrate-1, IRS-1)
£ Ser307/612/632/636 4t E 22 A BRI AL I1516],
AR R R L, BRMK IRS-1 (R3d e, BHE
BERETHES, 5l IR kLN, ERK 5518

WREEBRESHSNBEL — EFAEENT,
i 55 25 T AT 0 PISKU/Akt JEER AT ERK GRS,
FE VAR AT R A, 0 2 e ORI A= s
J 3 B T A0 B PRI B RN 401200, TR XS R B 2R
WO PIBK/AKt A% E 3] 47 S 1t 19 1)/ H - ERK 1%
I RZ g = DMAMOE S8, WK 0
¥\ Wi, G-EEEEBCZARAR . BushaEn?,
XS R B AR T2 ERK W FEBGE, M
M ER SSRGS 0ES. Rk, PI3K/Akt #1 ERK
X 2 FE S IR0 AT N 2 I 5 R BRI O
U R gR 021 AR AR F 0 4% 25 B 2 AT T
TG H B E B0 T2DM P E IR R B, i e
- S SR N AT D ERK2 A2
HE B EA S —.

AW T IS = R 5 215 NS HepG2 il
37 IR B, GBI IE G HEE R HepG2 AHifffig
FHPL (IR-HepG2) 5 AYH 2] Wi VH AEAN SR . AR 1z
fifE BB R W AR DA BB AR NS AR SR Bl )
PR, R H e ko T4 i A R AR AL i
PERT; B e e HE e Xt ERK/IRS-1 Al PI3K/Akt
T R DG ER A 5 T SR U IR R I R RA S IR
KT, RIS H B e A8 52 440 i o 26 A A 2R L
MRS RS THEEAMAHEES
ERK H7rF M EAER, BIEMD /KT ERK
E R H BE R s aT RetE . At — P s
HEE R NI Re PR IE M  FEThRE B T
070 RN Z i ) S ER R SIS A i
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HepG2 4H i H B U I i K52 4 1%
1.2 AR5EF

HHEE (JlES N 90%, #t5
GF2020071501) 0 H ¥ BH % B R B A R A 7
DMEM = M 3 7% % (25 mmolL , #t &
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AG29714104). DMEM fHEH; 753 (5.5 mmol/L,

fit'5 AG29694193) Il H 35 [H Hyclone A 7; DMEM
TR FRIE GitS PM150270) 18 B0 % 384
mRHE R A Al B3R I35 (fetal bovine serum,
FBS, fit'5 CCS30009) 1 H _Eifgid A AR 2 7 5
MTT (#it%5 298-93-1) Wy H LA Nw]; Jik
B G5 11061-68-00 W HEE Sigma Aw]; #h
B FOUIT Atk 1115-7-4) W E Litsh 5612
AWRAT; 206 D-HEFERPY) 2-NBDG (it
M6327) I [ [ Abmole 7 & ; % & BRI 7 £
(b5 A154-1-1) « B BRI B 9 FH 12 R W 1
(phosphoenolpyruvate carboxykinase, PEPCK) il &
RAl&E (S A131-1-1). NEIEREEE (pyruvate
kinase, PK) Wikl (iS5 A076-1-1) WHHFS
WAV TRV AR AR B RS G
(glycogen synthase, GS) ELISA i&5f& (fit'5 YB-
GS-Hu). % HEFES (glucokinase, GCK) ELISA
Wil & (k5 YB-GCK-Hu). %% ¥ -6- f B2
(glucose-6-phosphatase, G6Pase) ELISA il & (it
5 YB-G6Pase-Hu) W H iR AMHEAFRA
w] s BRI E ARG Git'S BC0345) I H LR R
R ARAR; BCA ARG 'S E-
BC-K318-M) Wy B iU e B R A 7] 4
PSR L 5 2 S BGRAT & Git's P0033) W H
FEZRAEEARGR AT IRS-1 Fifk (s
AP70586). Akt Hifk (5 AP7028B). BRIt Akt
(Ser473, phosphorylated Akt, p-Akt) Puik (it
AP3434a). FERA BlFEEE-38 (glycogen synthase
kinase-3B, GSK-3p) Fiifk (#t*5 AP60301). W1k
GSK-3p (Ser9, phosphorylated GSK-3f, p-GSK-3p)
ik (b5 AP67217). XCkHEEEH O1 (forkhead
boxing protein O1, FOXO1) #ifk (#t*5 AP60814).
Rt FOXO1 (Ser256, phosphorylated FOXOI,

p-FOXO1) Hifk (b5 Ap67045). H &Mtz &
4 (glucose transporter 4, GLUT4) Hifk (fit5
AP60050). ERK #ifk (L5 AM2189b) I H 3¢ [
Abcepta A A ; R 1L IRS-1(Ser307, phosphorylated
IRS-1, p-IRS- DR 5 Ab5S599)IH H 55 [E Abcam
ovHEl; R ERK (Thr202/Tyr204, phosphorylated
ERK, p-ERKOFUA (HIL'5 AF1015) 1% [ 35 [H Affinity
AT Bactin FiAA (L5 66009-1-1g) T H 3 [F
Proteintech A & ; Na®, K*-ATPase §i{& (it 5
ABL1141) TJH3E Abbine A#]; ERK i&&HH

#] PD98059 (#t 5 HY-12028 ). PI3K 1 i 51
LY294002 ($it"5 HY-10108) Iy § Med Chem Express
A IEEPUMNR P S CW01028). =4t
BP0 (ib's CW0103S) T 5 BN 20 A MRl
MHRAF .

1.3 {X&5

SW-CJ-2FD B XN $ 4k TAE & (3 IHidik
WRARATD: CO 3T (SPHHRN TR EIR
TAE AT UV-4800 BLE 4] WA e v (Bl
TR ARAFD; BIEFOLEME (HA
Olympus AH]); ZIJEelgtri (3£E Bio-Rad 2
A]D; DYY-6C RUFs R Aadi kA (Jbmis—{X 4%
J7): 5200 B Multi 4 H B K ICHUE T R 5
(R REERHARAFD.

2 ik
2.1 YHBEIEFRAN IR-HepG2 tEAIAYEE ST

HepG2 401 & 10% FBS F1 1% X3t ff) DMEM
PR IREE, T 37 C. 5% CO, MBS F- 40 R 5 5% 5
F 0.25%JiREE FIBEEAT A . AR BUOW UK
IAHRL L 5X 10* AS/mL #70T 96 FLAR T, AL 200
uL, 4R2E853% 24 hy FHCIIE ) DMEM mipEkE 77
H: B DMEM (RHEES 7R AL B9 12 hy L IHER
FRFE, H PBS MR4HAE 3 Wk, ARIEHEHE 5X107°
mol/L ik 52 ) DMEM fEfiss 7 (& 10% FBS)
159% 36 hy KA FLAN MRS 77 3 BB A AR
B, IFEE AR AR . S A A R R
BERT IR, R IR B R )

2.2 IR-HepG2 {REFIFR ERTE]

PR ST RN 5, K I 2 g 4 R A 7 2 [ e
BTFASHS RN DMEM &R 7R3k th gk sl 1% 9%
24 36+ 48 h; A H-FLANARES 775 i R b A b
TR, PEMEERE DR . AR A P A AT B
HFEERER T IEEAIM, R IR BEELEAEMN
(RIS 1] A DR FF AR
2.3 YHREIENRYNIE

I HepG2 4HMaFHEE LRI IR-HepG2 4HH,
F PBS i3t 1~2 %, 285 5L 200 uL FH DMEM
EHEREFRIE (4 10% FBS) o S HIAS ] i ik FE A
FeHEE (0. 0.1. 0.5, 1.0+ 5.0, 10.0. 15.0 pg/mL),
137 C.5% CO 4ufusF=48 ¥ & 24 h J5, H PBS
MG 1~2 W, R MTT y& e i s 44 .

2.4 FERSIEXSIE
241 SRR REXNIEA ., B ROCH R
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EK. B EFIE (0.1, 1.04 10.0 pg/mL) 41—
FESSUIT (0.5 mmol/L) 4H . STRERHAMAAN S HES &R
(") DMEM (i35 72 3L 55 75 A L D H 55 57
M AT % “2.17 TR 7755 IR. 41
Mo A PBS ke 3 kG, X IRZH AR 40 in X DMEM
FEER TR, G H RS &R EA M DMEM b
BEFRAE LA A R o SR B e H R e v,
XK 0.5 mmol/L) #H i\ FH DMEM i 55 77 2 fic
HI — UL . S HIIAE 37 "C 5% CO, 21
REFRFE P ARS8 RE R 24 he
242 FHEFEHEFENE 96 FLIRH (HepG2 41
5X 104N /mL) #H4T “2.4.17 TF U624 S Ab B,
HIRBEZ AL, AR E, WEFILIIEEFRE,
R R AR & R 2 i SR ) R s 7
WHMREERE S E, (TESILNEEREFE.
HE R =2 AR S B — LA S
2.4.3 FHEFEERIGNE 24 FLHRH (HepG2 41
1X 1054 mL) #EAT “2.4.17 T 9286 43 20 SR Ab 3,
HorotH B A F A Rk B A E PR S,
L EEFREL, B PBS WEbR 2 ¥ SRJE NN 50 pmol/L
[f) 2-NBDG &k, F£7E 37 C. 5% CO, ks 3= 44
¥ E 30 min; #25 2-NBDG ¥, ¥ PBS i&Tk
2~3 I TEBIE PO RS IS, SRR LEE,
FEFIFH Tmage J B A5 00 BE 1047 8 & 70 4T -
244 PERESEINE 6 fLHH (HepG2 4Hffl 5X
105N /mL) #E4T “2.4.17 TN 5286504 Jeab e, 3
Ot H R e A R EGE A A . RS,
WCHEAMA, AR F RERE SR e R R
(I3 A 73200 5 5 AL A P v 0 i 55 o
2.4.5 EBEERNE 6 FLBRHHHT “2.4.17 I
NI A AR EE, O H B e A A R
FIEA. MR, FERFRE, F PBS ¥tk 2
s IIANE 2 mmol/L A EHER AN 20 mmol/L FLER
[ JTCHE DMEM K:373E, 5598 4h. SRJE RS AL
BRI RGN, e R A R e R R AR A
TRBEED A DB % A A i, A
BE B mhn A A B R FE
24.6 FEACUHOCHBEIEEN E 6 fLAR P EAT
“2.4.17 TN SIS b3, Horp ol H Bow A HE
HIERCE IR . LW, 775359708, H PBS
VAR 2 U, WEEATIE . $4H8 BLISA G & Ui B 155
AIE GCK. GS F1 G6Pase [JiG 1, 41 PK Al
PEPCK il i 71) &2 i B 5 3 73l 5 PK #1 PEPCK

ARG
2.5 PI3K/Akt #1 ERK/IRS-1 B P EQFRIAR I
i 1k B9 A&

251 SHEREE TE 6 fLEH (HepG2 40 1X
106 N/mL) HEAT 704 S Ab 3 . 30 B X R ZH L AR
JEHREERIEL SRR H BT +1Y294002 4H
A1 PD98059 1l 771 4H o XoF R 4 FH AN 25 Ji B R 1)
DMEM =R B0 9% BAUA, S H BoE miifl =
M. EAEEH EE +1Y294002 4H. PD98059 £H ¥
¥ “2.17 Wi Hi%LES IR. 4if0F PBS Pk 3 Ik
Je, RTHREH. BB, b H EE T A A A ) Ab
P “2.4.017 T i B H BOE +1Y294002
A1 PD98059 415 DMEM & b £ 7% it j )
LY294002 (10 pmol/L) 5§ PD98059 (10 pmol/L) ¥#
WAL IRAAR 1 h, SRS DMEM iR 7R A i
FREH g +10Y294002 # 5 EL PD98059 ¥
AbFE 24 ho MPREENG, FEEBEFRE; KAHBIA
£ 100 nmol/L i85 & ) DMEM mifiss7r &, H4E
R A 20 min; AR REFREE, SAJE YA PBS
VbR 1~2 %, WA .

2.5.2 PI3K/Akt &A% R I K& H R AL I A
W XPHRH . BIRYAH . S H B R R AR R =
JEHHE +LY294002 HIEESHMLG, i8I Western
blotting 745 PI3K/Akt 55 8% Akt. GSK-3B
M FOXO1 i H R IE K H BRI .

2.53 GLUT4 Skl xHHRZH . BB, Sl
BE R SR AN fS AR R 20 P RN A R B
IR HH 0 SR B E A B RS 2 1 R4 ot
H, #RJ5iEIT Western blotting 3273 51 K6 0] £ Jfa ik Al
YifE i GLUT4 IRk

2.5.4 ERK/IRS-1 & H R & H BRI
WX R O RE R EZH A PD98059
FFIH W RN f5, @i Western blotting 72:46 1
ERK F1 IRS-1 & H ik L H k1L

2.5.5 Westernblotting 7;#7  WEAEZIME, H RIPA
SRR A, B0 E I IS, H BCA EEEE
BIRFENEEAKRE. BAFEMNS T RERR
-SRI R B HL bk, % % PVDF IS, AR 2
P 1.5h, IA—8, 4 CEELR; H TBST
SRR R, MNP, 37 CHRE 2h, {EH4A
H b2 RICRAG it KRG AT RO g,
FERGA E 7 BUR B8 E GIS 1D X g gl Rt
1753 H7 o
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2.6 FXEE

53 M\ PDB & i1 45 #5045 2 A PubChem 4§
I P vp T B2 AT A 5 R R AR b 2 25
ERK2 % M. ff] PDB ID *4 4ZZN, X AutoDock Tools
T EX B AR S AR AL R 34T 5 AR ACEE, 7 A
Autogrid BEHRAF B0 EEVEAL N, BAT IR AT 4
T, R Pymol A4 H HE 5 ERK2
TR
2.7 HEGIH o

HHEH X £sFor, A Edk R H SPSS 19.0
B AT R R T Z 0T
3 &£R
3.1 NXHEEX IR-HepG2 MMEEIEHEHERISNT

PR 25 T A Y AP A 20 P 55 ] 27 W R A/ HE R T b
()5 5 SR L9 I 4 TR o) 7905 81 260 % ) R FH A% 1O
T SELE IR-HepG2 41Ut AL 4 57 H I 7E 48 h P ARFF
FeE AL b, e H R g R E R, e
T H L E X IR-HepG2 21 it 5] 47 05 V4 #E &= 1520,
wE 1-A P, MOUHEEREKREN 0.1~10.0

A 120 o IEH 4l
ez iR
100rd &g bh Id I
OFH- 1A -+ 4 - ,,,,,,J:E,,%
80

60r

ANHLAFIE R /%

40r

201

01 05 10 50 100 150
HHHEE/(ng-mL™)

0

ug/mL B, HepG2 I IR-HepG2 4l fIA77i5 %
BIHE 90% A b, SRWDGH HE AR i B IR T F A
X HepG2 4H g fll IR-HepG2 4% A 4i itk ik
0.1, 1.0 A1 10.0 pg/mL Y HEZE S HIFE IR-
HepG2 41f 24 h, W 1-B Fin, 3 ANFEFEH
FE VAN [FIRE B M 0 TR-HepG?2 41 At Fr) 81 67 bR ¥4
¥, HEMEMXHE, Hh, JoHREmmEHEm
2 o 7 PRV AR R W A T (P<<0.05), 5
ZHUARFATES R ZH (0.5 mmol/L) LR EFER, *
B 10 pg/mL B H BE I 24k IR-HepG2 41
AN AR IR . S5 S SE 0 s H R R
B 3513 B 10 pg/mL .
3.2 REEEX IR-HepG2 MR EHEIEENAISELIT
KH 2-NBDG “IEAmic i H e X) IR-
HepG2 21 Mt U A F Rz, sl 2 fos, S5x0
T4 L, A4 2-NBDG HHUE B FIL (P<
0.01); JuHFE I IEESE R T IR-HepG2 4HHLH
AT PR IR (P<<0.05), RS W SUATRH %}

HEH (0.5 mmol/L) LTEFER.

B 3.5}

30l %
2.5¢
2.0f
1.57
1.0f
0.57
0

R AE R/ (mmol L)

R B 0.1
JeHHE/(ug-mL )

1.0 10.0 —HXUAK

SRR *P<0.05 *P<<0.01 *¥P<0.001; SEIMALLE: "P<0.05 *P<0.01, FEF
P <0.05 "P<0.01 *P<0.001 vs control group; "P<0.05 *"P<0.01 vs model group, same as below figures
1 XHEEX IR-HepG2 ZHRES (A) MEENEHFE B) WFM (Xts,n=06)
Fig. 1 Effect of glabridin on cell viability (A) and glucose consumption (B) in IR-HepG2 cells (X + s, n = 6)

R

ZHXUIR

JeHEE
2 HHEEX IR-HepG2 HAMMBEEFEZINFM (X+s,n=23)
Fig. 2 Effect of glabridin on glucose uptake in IR-HepG2 cells (X +s,n=23)
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3.3 AHEEX IR-HepG2 MR EFE(C BRI
I I G H B E X IR-Hep G2 4H i 9% 5 2
FSCEE AP AR Rl DA R O BRIl R 1 ) S, AL
JeH B X A E TR AR TF40 AR A s 2 b A st o 1
YEH .
331 JEHEEMRSE IR-HepG2 U FEEEME  PK
A GCK R WERHAe 1) 2 AN CHEPRE R . i
3 Fiows, R4 PK A1 GCK FTE 1 5 0 HE 4 AH L3
BERL (P<0.01); Mt HF A H B w1
IR 401 PK 1 GCK 3& P (P<<0.05. 0.01), $&/R
HeHE e LS Fif IR-HepG2 4l PK Al
GCK [R5 PR i W I A
33.2 Ot HEwHE IR-HepG2 4 il i b 5 & %
IR KART, FF2 PRI i S RS2 BEL T 0 S 2 f
IRER, 23 B e b A B G N ) — A E R
Kl GS 2 HE A B Sty . Wl 4 o, A4
(1) GS ¥& P AU R & B3 BT XTRAE (P<
0.01); &N HEEAEE, GS JEHEFNEE&EY
BERE (P<0.05), KUeH e LS -1
IR-HepG2 i GS HITEPEIEERE R A Ko
3.3.3 Ot HEEMF IR-HepG2 4HMf s b
S50 ==
401 —F—

#Ht
30p

PK/(U-g™

20

Hf I B e e R

A & T2DM HE 3 75 I P4 260 0 A B iy = 22 )5
(K221, PEPCK . G6Pase &l 7 A2 i 4% 1 OB R ik
B Wik 5 fion, AYZH PEPCK. G6Pase 34
R T RE A R Y B3 T A (P<<0.05.
0.01); MrEHFEMEHT, XAl 52 )
(P<<0.05). F£HPEHEE LUEN T IR-HepG2
YHHEHY G6Pase 1 PEPCK [ % M e sl bl 7 4=
34 AHETEEIHE PI3K/AKt (5 S5iBHKIAT
IR-HepG2 HAERIEEFER 15

JiR & A5 5 5 T2 40, B PI3KY/Akt il B 57 42
JFRERAE IR FEUH & FEARU R R R A I8
Tb N e I B ) SRR 5T A Akt BAK
Akt [F) FIFEY) GSK-3B Al FOXO1 HIFRIA K Wik
AT, BRI H e 0 PISK/Akt 38 % 118 5 A
PASCR 50 i 5 ke 6 2 W A I LR o il 6
7N, SR Eb A, BRI Akt. GSK-3B F1 FOXO1
BB AL A 2 4] (P<<0.001), YoH B kb BRI
BERE T = HBRKT (P<0.01), {HIXFh
Y 4k PI3K 4104175 LY 294002 & H#(P<0.01).
T H HE X IR-HepG2 20 g 4 25 A 15 25 8L I
BEAERZ M PIBK /S, i s F4n it

—F— — *
200 i
Lo 1sor i
2
2 100
3
sof
xof R JetrRE ZHXU

3 NXHEEY IR-HepG2 A PK 1 GCK jEMAIFN (X+s,n=3)
Fig. 3 Effect of glabridin on activities of PK and GCK in IR-HepG2 cells (X £ s, n =3)
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