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W OE B IR A E DA AR IS BRILEE 3 8 BE (PI3K) 43 5 3@ 34 3T 4R 48 Sk R ( GDM) /s B bE 5 AR 3 89 % ve B AL
ik SRk 7S AR AR AR RS A TR (B k) CDM (B i) BAF DRATHGHETF 0.05 ng/kg %
A2ED) HAZDHMNFA(ET 0.20 py/kg LA X D) AR AA(HEF 0.20 pg/kg A D+HEEEHR 2 mg/kg HHEF),
A 15 R, AT RS, KA R MRS 50 me/ kg A MRAE T A E S GDM, Ik % 8 B T EEI4R% 19 B, A
DR B R B BE(TC) , ZBEH 0 (TG) AKX M5B G 12 B B3 (LDL-C) MM B % (FINS) 275 #5102 % & (HbA ¢ ) o 5 I o
¥ (FBG) RT MMM R R T, R R KL T RAMER BN TFALE P PI3K. F H#EHEH G 4(GLUT-4)  Za
# B(AKT)mRNA Agsd &k 8 K A B & JR 6P i sk Ah M AT 4022 & PISK  AKT BRER 4L AKT (p-AKT) A= GLUT-4 B & Aast Rk &, 4
R.5 GDM Ask e AEE DKAZA FAE D SHZHAZM A 28/ K49 FBG . HbA ¢ FINS,TC,TG Fo LDL-C & -F 3 B4K;
%A FED SR ETADALRBAFRTFARBKT LA T DKM ZAFES AN, ZFHAL%TFENL(P<0.05), HELERIEF,
GDM 40/ S AT 2 JL e oy B 2 e ATt R 90 e 3L, e A & DARA Z 4 YA % D S A Z 4t 3h A 48 ST 20 Jofg 5 Z 49
PR EPEAEZTD SHNBADRFWOKEZGF, 5 CDM AR HEAEZDMKRANTHE LAEEFD SHBTHARMS A MK
FF282%F PI3K . GLUT-4 mRNA #= & G A0t £k B39t & ,p-AKT Eatast 2k 345, 2R A A AT FENL(P<0.05) ;4% D
BAEm A RIFALR P PI3BK . GLUT-4 mRNA #= & A5t R A & p-AKT ZR QM R A EN ST LA EZ D KN EA A A, £
FH A G FEL(P<0.05), it . fA2E D TAREKE CDM A5 R MBI A 2045 , LA LH T4k 5 PI3K @354 % |
KPR BARMESRR; AR D; BRELIUEL 3 4B

Effects and Mechanism of Vitamin D on Glucose and Lipid Metabolism by Regulating
Phosphoinositide 3-Kinase Signaling Pathway in Mice with Gestational Diabetes Mellitus*

CUI Lijuan, XUE Jie, PENG Zhimei ( Dept. of Obstetrics, Handan First Hospital, Hebei Handan
056000, China)

ABSTRACT OBJECTIVE: To probe into the effects and mechanism of vitamin D on glucose and lipid metabolism by
regulating phosphoinositide 3-kinase (PI3K) signaling pathway in mice with gestational diabetes mellitus ( GDM).
METHODS . Seventy-five pregnant Kunming mice were screened and randomly divided into the control group ( gavage
of peanut oil) , GDM group ( gavage of peanut oil) , low-dose vitamin D group ( gavage of 0. 05 wg/kg vitamin D) ,
and high-dose vitamin D group (gavage of 0. 20 pg/kg vitamin D) , and agonist group ( gavage of 0. 20 wg/kg vitamin
D+ intraperitoneal injection of 2 mg/kg anisomycin) , with 15 rats in each group. Except for the control group, mice in
other groups were intraperitoneally injected with 50 mg/kg streptozotocin to establish GDM from the 8th d of gestation
to the 19th d of gestation. The total cholesterol (TC), triacylglycerol (TG), low-density lipoprotein cholesterol (LDL-C),
fasting insulin (FINS), glycosylated hemoglobin ( HbA,c) , fasting blood glucose (FBG) levels of 5 groups of rats were
detected. The pathological changes of liver tissues were observed. The relative mRNA expressions of PI3K, glucose
transporter 4 (GLUT-4) and protein kinase B ( AKT) in liver tissues were detected by real-time quantitative PCR.
The relative expressions of PI3K, AKT, phosphorylated AKT (p-AKT) and GLUT-4 in liver tissues were detected by
Western blot. RESULTS: Compared with the GDM group, the levels of FBG, HbA,c, FINS, TC, TG and LDL-C
decreased in the low-dose vitamin D group, high-dose vitamin D group and agonist group, and the above indicators in
high-dose vitamin D group were lower than those in low-dose vitamin D group and agonist group, with statistically
significant difference ( P<0.05). The pathological results showed that the hepatocytes in GDM group had obvious
steatosis and disordered arrangement. The steatosis of hepatocytes in low-dose vitamin D group, high-dose vitamin D
group and agonist group decreased significantly, among which the liver cells of high-dose vitamin D group had the best
recovery. Compared with the GDM group, the mRNA and protein relative expressions of PI3K and GLUT-4 increased ,
the protein relative expressions of p-AKT increased in the low-dose vitamin D group, high-dose vitamin D group and
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agonist group, with statistically significant difference (P<0.05). The mRNA and protein relative expressions of PI3K

and GLUT-4, and the protein relative expressions of p-AKT of mice in the high-dose vitamin D group were higher than

those in the low-dose vitamin D group and agonist group, with statistically significant difference (P <0.05).

CONCLUSIONS; Vitamin D can significantly improve glucose and lipid metabolism of GDM and reduce liver tissue

damage, its regulatory mechanism may be related to the PI3K pathway.
KEYWORDS Gestational diabetes mellitus; Vitamin D; Phosphatidylinositide 3-kinase

T R % ( gestational diabetes mellitus, GDM ) J& 4T §iz 8]
Vi) P B 0 26 b ZE L EBR 5 R I B R 5 R Y, A T IR I
WO RAEN . B IE, 38 2013 4 GDM 4 & % B AE 5% ~
10%"2), FEH ST K R B A 1% 7K SE B4 7, GDM &R
RBAETHE W0 T GE AR S 7 ARG, 41 S felt R 5 ™ T S
FORETFIART TRARRRIILEFEEE XL, 44K D
JB TSR, — e B ki i 7050 0 ] e 5 A1k TR
A FRE B B O A 25 M bR D dEdE K D AT LR
PP B AHH (R IR A i 4 2E R D = 2 S EORRI
SEH TR MUK T, 58O PR S A KU Bk A
D IERNBIME LG AR, BFss s R0, B Ig B AL
F5 3 4 ( PI3K) 1553 % R 3 B SR E 2k 1, HiF 5
TS HRES S GDM AR L RS A T
TR /IS BN s 1 5 8 JUR A B 3 (STZ) /N B GDM AR
ME AR D X GDM /N BN IE U0 7 F, 38 3 PI3K 1R
S PR I AR A AR D RO 1S A VR R AL
1 #MR5FH*®
1.1 ##
111 SEERsh¥) . SPF itk L HA /N 80 HL, Mtk L HA /1N B
40 H R 18 ~20 g, W A BTN F U5 32 50 3 Y R A BR 2
H) L, YFAHIES 2 SCXK (#7) 2019-0004, F A /)N B o 14 W 33
1 JE BN (5045) % , iR M (22+3)°C, H RARE K, M
E/NEESHE 12 h i, $<6. 1 mmol/L,
1.1.2 &% :CM1520 434 VR Y1 A #L . DM500 Y 8 i ( B A%
Leica 23 ]) ; TRUE MTRIX 2U 8 (80 E =345 2 0 4% OB 14
FHRRATE) ;D10 BOBHAL LT 8 H AR (3218 Bio-Rad A ] ) ;
iMark FIFEARAY (32 [E Bio-Rad /2 ) ; Nanodrop2000 4 i#8 fif 1w
AN G B T (35 E Thermo 2 7)) 5 ABI7500 %172¢ 56 & &
PCR X (3£ ABI A H] ) ; CheniDoc XRS™ 84k 2 i ' AR AX
(ZH Bio-Rad 23 7)) ; HE-120 #7K 5 ¥k . VE-180 %I 7 F
K (L RBERBABRAF) .
113 2550538500 di A= % D i [ E 25 I R B il 2h (5
1) A BR 2 &, it S5 o8 [ 25 1 5 135021450, 3t 5 R
12923002 , K45k 400 1U/ KL ( EFRFRHE 11U 4E4= 38 D=0.025 pg
HHEER D) IR N (STZ( S5 Sigma A 7], 584547 S0130) 5
AR (H G E, = E Merck 2 H], 525 1 A5862, Hitk Ky
10 mg/32) s =BEHIh(TG) % BENE 2 AR I BE (LDL-C) 2
JHEEE (TC) M & (AR & B TR, RSN
A110-1-1 A113-1-1 }2 A111-1-1) ; 25 i JBi 1 & (FINS) k5] &
(MBS A R A BR S A, 4854 BS-E7687HL) 5 95 ACH -
PRer (s (HE e i) i85 & (L B =R A R A |, 85
2 G1120) ;4 B PIBK B2 4 1 4(CLUT-4) (M
B B( AKT) FI/NERALK B GAPDH $i4& ( 25 [E Abcam A &), 5%
5N ah283852 .ab33780,ab38449 # ab8245) ; & 1 Marker[ T

PEBERBTZS I 500 2022 £E45 22 55 7 1)

HEAYEA (L) BRAT ] ;2xSYBR Green 7G4} (36
[ Roche A F]) 3 A6 R T & Emk R (BCA) A E &
RN &M ECL B Wi (35 [ Bio-Rad 2 H], #2524 12004856,
5000114 F1 1705062) .
1.2 Ak
12,1 SERYREA/IN BRI S A2 E PR S N R 2 1R 28
TSR B H G R AT ME BB A AG A, LB AR RIS T o0 3% 22 4R
e B REIRES 1 H, K75 R R B B/, BENL A B
A, BIXTIRZH GDM 4 44 2% D A i 2 D El e
MR FIA, B 15 H,
1.2.2 HERH& . FELIRIES 1 H,GDM 41 44 % D i)
B YR D mA R AR AN RELE 3 d IE AT
50 mg/kg STZ(STZ YT 0. 1 mol/L #4528 i , e ] STZ 5
i 20 mg/mL,pH N 4.420.3) ,1 H 1 K, 55 1 IESE=
12 h, P 25 A8 (FBG) = 11. 1 mmol/L g ¥ 85 1 27
GDM 2 12 H 4iE %R DRI 13 R 44K D milwdl
14 JRgshia 12 B NS T, X B4/ A H OB i
AT R ZE 0P, A WRIVIA], Xof R 4 /) R ] I < 37 )
BRI g /)N BUIR M b s g ek
1.2.3 Tk NEIRS 8 HIFLG, %R GDM 40/ 45
H¥E B e 0. 05 mL, 484 % D LI wd] 4B D =il
H/NREH A FE B4 ER DT 0.05 mL fE47H) 0. 05,
0.20 ng/kg, BEEYREE 19 HE5H, a4 /NN 8 HIF
G, HEEE 4R DOAT 0.05 mL A£4E7) 0. 20 pe/kg+ i
SR AR 2 mg/ke, BALIREE 19 HES
1.2.4 YUK SEIRSS 19 HAZEHRIE 2 h /R, 5
HUIRIM 2.5 mlL,4 °C F##E 1 h, L4500 r/min 5.0 (B .02FER
9 13.5 ¢m) 10 min, & T -20 CIETEE I, BOR N L L
0. 9% FEAL N WOE G , P B 2, 1T HE e 30 &
TF-80 CH-AF, AR B (3R B, J5 223 3 50 i 5l 5 i
PCR(RT-qPCR) B2 4 5 R A8
1.2.5 Itk £r % M (HbA, ¢) .FBG . FINS . TC TG 1 LDL-C
A E < SR MG 5E FBG 7K, 3% AL 1ML 21 25 (A3
7E HbA ¢ K, BU-20 °C RAF MG , 38 i iR fo 328 W B I 3
M5E FINS TC TG FI LDL-C 7K, 3¢ HR 3 70 60 8 BH 84 , T 2
JEEE (OD)  MRIEFRE ML TR AR & &
1.2.6  JFHEAEEL2ER A R FH 2 5 W 1 58 P41 215 @ 1t &
B K, A WL VT H RN S wm, 60 C LT HE Yt 1
T EAR B K B A S DA PR R B T A T R AT
LB IE L
1.2.7 PI3K AKT #l GLUT-4 mRNA A%} &35 A0 . A
FRAE/INRUFILH 2R, A1 3 4R B RNA JFI 58 & B 3005 s A
¢DNA,-20 C A2 R 17, I i M & 5 RNAase free 7K 8 L,
dT18 1.5 wL,RNA 5.5 pL, RT-qPCR ik Z N F TS|
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(VEFE 10 wmol/L) & 1 plL, cDNA 3 uL, 18 W ( Ex Taq)
12 pL,ddH,0 8 pL, KM FEFH 98 °C,10 min;95 °C,45 s;
59 °C,30 5372 °C,60 s; 4L 45 ~E#H, L) GAPDH NS, id
SEJCNE CT {8, 315 PI3K  AKT HIl GLUT-4 mRNA AHX} £k &
(274838, BRSPS I 1,

*1 s51MF%
Tab 1 Primer sequence
A 5195
PI3K F.5'-AAGGACCTGTTGGGCCACA-3'
R.5'-CTTGAGGCGTACATTAGTC-3'
AKT F.5'-CTACAGCCGAGTTCGTGTG-3'
R.5"-ACTATCCTGTGCTCTGGCCC-3'
GLUT-4 F.:5'-TTGGACCTCCAGTTGCTAGT-3'
R:5'-GTTGCTGATTACCTATACCAC-3'
GAPDH F.5'-GTCCTTATACAGACGGACTC-3'

R:5'-TCTGCTGGATACTTAGGACT-3'

1.2.8 PI3K AKT,p-AKT il GLUT-4 Z& [ 41 % e 3k 8 4 0 .
BUFZH4Y 80 mg, IR ADTES 5 N A RIPA Z4f# K 1 mL,4 C |
12 000 r/min &0 (B OF4EN 13.5 ¢m) 15 min, 3873 BCA
PO B i, B T R A R T T R S L U
(SDS-PAGE) 4r-# & H, LIEW4iIE , FEa8 ke, A
GRS TR I A AL, 120 V A
VK ,200 V 3 B ICHLUK EEE TR, U RETR LS ¥ PVDF R0 4%
E[1100 V.60 min, 3f (] PVDF i 2.5 h J5 A B Fi B — 31
(1:5000) ,4 CH7, R HIMAFRRBREHL(1:2500) , W EEE
2 h, TBST WL E A ECL B E 5 min, BEE AR, 4 He PI3K
AKT p-AKT Fl GLUT-4 5 GAPDH JRJE{HiHHEE A FKAHEMN .
1.3 SitERZE

SKHH SPSS 20. 0 e it“# A il , £ & IES A 1y it
FRORY DL aes TR ZFEATHR PORHUBCR BRI 2 2247
B, PP REAS LR ] SNK-¢g R 36 ; #2 37K HfE = 0. 05, P<0. 05
RESFHHRIFE L,
2 H#HR
2.1 HAMNRHEREESR FBG . HbA, ¢ 1 FINS K F L4

53R L, GDM 20/ B FBG . HbA, ¢ Hl FINS /K -1
Thr, 2SI E G2 L (P<0.05) ;55 GDM 21 i, 4
EZDMAEH LR D @A A R AN E FBG,
HbA, ¢ F1 FINS AP IREAL, Hoh 44 R D miil | 4K 4
Z D A BEARBIFNA, ZFHAH HITH#E L (P<0.05);
He: 2 D AR A S5 #shF 4/ FBG \HbA, ¢ 1 FINS 7K

GDM4

FAERDIRFIRA

*2 AANMEHERBEHESR FBG HbA, ¢ #1 FINS 7K F Eb 45 (%)
Tab 2 Comparison of FBG, HbA,c and FINS among
five groups(x=s)

400 FBG/ (mmol/L) HbA ¢/% FINS/ (uU/mL)
AR (n=15) 4.910.87 6.62£1.71 5.92+0.99
GDM #(n=12) 8.29+1. 36 18.3412.25° 9.88+1.25°
HAEFE DAL (n=13) 7.01£1. 12" 15.37+1. 82 7.64£0.92"
HEZ D EREA (n=14) 5.83£0. 93" 12.11£1.27™ 6.81£0.75"
a4l (n=12) 6.96x1. 05" 15.28+1. 66™ 7.53£0. 81"
F 117.361 128.497 94,385

P <0.001 <0.001 <0.001

T A BRI, P<0.05; 5 GDM AL IE, "P<0.05; 54EER D IR R AL, P<
0.05; 54 R D FATEALILL, ‘P<0.05

Note;s. the control group, “P<0.05; vs. the GDM group, "P<0.05; s. the low-dose
vitamin D group, “P<0.05; vs. the high-dose vitamin D group, *P<0. 05

2.2 FHANMRBERBIHESR TC. TG 1 LDL-C /K FLL 5
5% IR 4H b #, GDM #H /KL TC TG 1 LDL-C /K 14

&L LRSI L (P<0.05) ;5 GDM ZH b4 4e4E % D
SR A D gl A shinl 4/ B TC TG #1 LDL-C
FKEHIREAL, o AR D R4k T4 AR D R d
FEh RN, 22 R H G FE L(P<0.05) ; 442 D KF
= 5HF AN TC. TG 1 LDL-C /K- 19 2= 5 ¥ T4 it
R (P>0.05), W# 3,

#£3 HAMRERIEESR TC.TG 1 LDL-C 7k FEb %

(x+s,mmol/L)
Tab 3 Comparison of TC, TG and LDL-C among five
groups (Xx+s,mmol/L)

40 C 16 LDL-C

MIBLL (n=15) 3.57:0.31 1.27£0.26 2.290.32
GDM #(n=12) 8.79:0.61* 5.95:0.81° 4,97:0.73°
HEF D KRG (n=13) 6.51£0. 42" 4.28:0.63" 3.78:0. 69"
W Z D RHIEA(n=14) 4,680, 23" 2,750, 34" 2,750, 55"
Wb (n=12) 6.37+0.54™ 4.17£0.74> 3.69:0.71"
F 69.821 58.374 41.3%

P <0.001 <0.001 <0.001

AL, "P<0.05; 5 GDM 41HI L, PP<0.05; 544 % D I B H, P<
0.05; 5445 D w4, P<0.05

Note;s. the control group, “P<0.05; vs. the GDM group, "P<0.05; s. the low-dose
vitamin D group, “P<0.05; vs. the high-dose vitamin D group, “P<0. 05
2.3 HAMRIFALREZLENE

Xof WRZH /)N BRI 4 Hf B JHF /IS i 2544 1E % 5 GDML 2070 BRUHF- 28

M7 FLANTC, RERRMENG Bs 22 , IF R &5 35 T0L s 42 R D IR
21/ B2 L HES R L, SN 2 4 20 4% A0 R, R AL
FEEIRAE A R D s AT A MRS A 55 T ORI AR
I, /b JT A NG s 25 P 5 U sl 300 2 T /0N I 5 A E R O B
JIi 4R AR AR WLZH ARG A LA 1,

e

S

HEDRARLL

A

E1 FALKFEZFYIH(HE,x100)
Fig 1 Liver histopathology (HE,x100)

2.4 FHANRFFHELA S PI3K AKT #1 GLUT-4 mRNA #8 %t

RIEBILR

FHA/NFRIFH LU AKT mRNA X RS E L, 27

- 844 - Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No. 7

TG FE L (P>0.05) , 5XRA L%, GDM 41/ FUFZH 2R
tF PI3K .GLUT-4 mRNA #{Xf F£iE B R, ZR A FKIT%E
X (P<0.05) ;5 GDM 4l Lb#¢, 4 A= & D {RFI =4 4= D
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R A A R shR A/ RURF 4L 2 PI3K  GLUT-4 mRNA A%
FikwTtE bR D SR A S T 4R R D IR A
BN , 22 R BEGTH2 8 L (P<0.05) ;484 & D AR5 #
5 A/ RIFA 219 PI3K GLUT-4 mRNA AR} 25
2R TG R L (P>0.05) L3k 4,
x4 FHAMRAFAL S PI3K AKT #1 GLUT-4 mRNA
HEXRIEZ LB (x2s)
Tab 4 Comparison of relative expression of PI3K, AKT,
GLUT-4 mRNA in liver tissues among five groups (x+s)

415 PI3K AKT GLUT-4
KR (n=15) 1.36£0. 15 1.1240. 12 1.28+0. 13
GDM #1(n=12) 0. 530.05* 1.07:0. 14 0.610. 06"
U D KA A (n=13) 0.8820.07" 1.130. 18 0.92:0.09"
HAEZ D EHIEA (n=14) 1. 1320, 11* 1. 14£0. 10 1. 1520, 17"
HEhH4l(n=12) 0. 85£0. 06™ 1.150.17 0.93£0. 08"
F 109. 874 0.763 110. 862

P <0.001 0.628 <0.001

I S IRALIT L, "P<0.05; 5 GDM 4LAIHL, "P<0.05; 5 44 % D IRHI B A 1, P<
0.05; 54 % D FHRALHIL, 'P<0.05

Note:ss. the control group, “P<0.05; 1s. the GDM group, "P<0.05; us. the low-dose
vitamin D group, “P<0.05; vs. the high-dose vitamin D group, *P<0. 05
2.5 FAMNRIFAAD PI3K AKT, p-AKT #1 GLUT-4 EH
M RIEEE

HA/NRIFAL T AKT 8 A HA R AR R, 25 0%

B (P>0.05), SXF 4 g, GDM 21/ B 24140
PI3K ,p-AKT Hil GLUT-4 £ 1 A0 X ik /2 F A%, 22 R A it
X (P<0.05) ;5 GDM A His, A& D IGFid] 464 % D
AR 2 R B Eh /N BUFE 21 PI3K p-AKT 1 GLUT-4 &
AR RIA BT, 4R R D SR s T4E4 R DK
FlE A AN, Z S HARITFE L (P<0.05) ;4 E D
I 41 5 Bl R 4/ U221 PI3K p-AKT #1 GLUT-4 %
HAIXT R X 2R TS24 E L (P>0.05) , ILE 2 . # 5,

PIK3 R e cm— —

o e e —

p-AKT -
GLUT- iy ——— - o— —

aro 4D D D G @D

XA GDMA  AEEXKD 4AEED  BEhH4A
RHEE mAEL

B2 BAEKW
Fig 2 Western blot protein bands

3 itig

GDM ) % A5 T S BOHL A 77 S 815 90 i by BUOBAR 3 5723, 51
A SEIE TR G LI 3 00 B 07 28 i SRR S — R B A
JRURS: , 7™ 2B 5 M) 4 R 39 09 4 T i LB A i 22 410 PIBK il
I8 5 Ay 2 AT L T Ak i 5 38 R I 3 Y 4 5k R AR
Sl A2 DAY TR AR T R A B R S A B R

PEBERBTZS I 500 2022 £E45 22 55 7 1)

x5 FRAMRFALH PI3BK AKT,.p-AKT 71 GLUT-4
ERHEMRIEEE (xs)
Tab 5 Comparison of relative expression of PI3K, AKT, p-AKT,
GLUT-4 protein in liver tissues among five groups (Xx=s)

A5 PI3K AKT p-AKT GLUT-4
AR (n=15) 0.87:0.05  0.97¢0.09  0.85£0.06  1.03£0.11
GDM #(n=12) 0.09+0.01*  0.95:0.08  0.13:0.01*  0.3120.04*
MR DMAREA (n=13)  0.31£0.02"  0.93£0.06  0.23:0.03"  0.51x0.07"
WHEDEAEA(n=14)  0.55£0.03"  0.91£0.07  0.47+0.05*  0.760.09"
WAl (n=12) 0.30£0.02"  0.92:0.09  0.24+0.04""  0.53:0.06™
F 180. 052 1.075 216.378 200.418

P <0.001 0.138 <0.001 <0.001

e SXTRALF I, "P<0.05; 15 GDM 4LH L, "P<0.05; 542k % D R BERALL, P<
0.05; 5445 D w4, P<0.05

Note:s. the control group, “P<0.05; us. the GDM group, "P<0.05; vs. the low-dose
vitamin D group, “P<0.05; vs. the high-dose vitamin D group, “P<0. 05

H LRGSR 4eA R D WLl R R
PRI TR, 140 e 5 28 70, R g e i ARl IR U5 & L, Bl
1N B B RO E R A, R, 4k 2E 2 D ez )
e SEIR IO AL RN Z — ) B D 7 GDM
T HARVERIALRIATIAS B A . A BF 5358 1 480 PI3K il % )
R D PGB Ve AL, S i — 25 B AR D
25 GDM kA & JR2aE 5L,

AN GT 259 A B, GDM 20 /s U A A HE 3 24 6L , W8 IR 1 A
R A, IF RS ZEEL, /N ol WL e s A 8O E $E R
GDM /DRI, TR R 5 R AE S8R T, AT LA
A BB AR IR A BT SR o, STZ X i
B ANMEA = AR S b, T LS BUE & R WD, oIk iy
MBERERE , B STZ R AL B PR AR A p BAR 251, AR
FMRIEE R R 4EA 2 D &= 20 KOsl 4/ R 4i i
W, P A D SR AR R AR D
AT GDM /N R R85, 5 0 IR A LE 35, GDML 4 /N BR
FBG HbA,c .FINS TC TG FI LDL-C /K 3T 55, #2755 GDM /]\
LR IE STl ;55 GDM 4 LL#s, 42k & D RFIE4H 4
A D ERIEA FAR IR I bR BRAL, B4EEE D
A AL, BoR AR D Al LU GDM /) R 1
JKF-, HbA, ¢ J2 IMUWE B M 21738 1 o A , 7 B2 A 02 i
Pt f e bruE” U7 HbA ¢ 454 FBG & FINS 7K A Jz
WE DRI B R OB 7K . HDA | ¢ /K500 n] S 2005 28
W5 RRIK Tt , 2 F G P B AIG, TC TG Al LDL-C /KT,
1 AR A 2L

PI3K J& T WE IR (L% Be WE LG 53 0%, 1 5 2 ek 45 & e
K B ZIRAI S PI3K, PI3K J& L5 #1555 & GLUT-4, ik
TR i ER= R S K3 IR TN 1 R AW R N 1 S o1
KB, 5% A B, GDM 4H /) BURF4H 42 PI3K ., GLUT-4
mRNA FIEE AR X ik 4 [ p-AKT 25 A4 26 1K 1 1 B A1
5 GDM 4 Ih4s i B R D ARt 4i4E R D @Al 4l /MR
FFH 219 PI3K  GLUT-4 mRNA FIEE AT ik i ) p-AKT &
FAEX FGEA BT, H4E R D mRlEdRm R AEE D
ATLAGE GDM /N BRUFFIE P PI3K S, #03E PI3K  GLUT-4 5k
Je AKT & FIBERRLKT- . AWFGR e 2 D 3eah it —25 0
FH PI3K % ahs 10, 45 R, sl 4/ BUFL 2L PI3K
GLUT-4 mRNA FIEE [ A %] 32 35 5 & p-AKT & [ A X 5 &t
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