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4. ARl BRI MR N R e

[(FBE] HE HiTEFRHAE2 B R RER A B £330 T e AALH . ik 50 R Wistar K
RS AT QM AAnd M 42 R, ML T S5 2RI 6 B G LS EHENRALER % (STZ)
EI2RBRRR AR, EERIGR2AKRI MG AER S FHBE, —FIRE, BEMBa, &
WA, ENHULTERHBEE, AP LHELFT12y (kgd), = FRINAL T H B = FRIKHA 100 mg/
(kgd) EF, REMBALFLTERY, TFLTER_FTSINAET (MER L), =84, #Aa
T 10ml/ (kged) 2REKREF, HFLETHROA ., M TRAATATAE 2. 4. 6 AZARAEM o4
(FBG) &K-F, T6RAE&AXKi#T kA HEAEXE (OGTT), HHAHXTER (AUC)., oA =MH
Mt % (FINS). M Sy £33 (HOMA-IR), ol X R B % WL BE B A% 35 50805 & 9 ki (AMPK) . #)
A ¥EHE % G4 (GLUT-4) mRNA &35, B8 AUAMPK, 58540 255 85 A 3 B & & & it B (p-AMPK) |
CLUT-4 & B KT, R LHEAN4ki, THBE, —FIURE, BREAHHET2. 4. 68 AUC. FINS,
HOMA-IR & F 7% 4. 6 J&§ FBG /K -F 3 4Kk, p-AMPK/AMPK, GLUT-4 % & % mRNA & ik B F3¢m (P<
0.05)., H5E3#mks, A M40 AUC, FINS, HOMA-IR 4%, GLUT-4% & & mRNA. AMPK mRNA &
K E, FREAR. %6 FBGCKFREEK (P<0.05), EHBAKKFBCKERNTFTAE2AFLES
6 B & # Ak (P<0.05); = F RAINAFoBe A0 2520 K R FBG KB FF3T £ % 6 B & # 518 (P<0.05),
A OGTT X, BAAM htERK-FRLATEE, ERHE., —FRIRA, KEMNHEEO0 Shithigh
W%, 1haf TR TR, &it FHHEBRE2ABRRERXRGBRMEIRE T, 5=
T AUINER A R AR, AR A ALH T AR 5 R R B ILES AMPK i 348 X

[E4iE] 2R AR; THHB; TR BRM; BB, M ERR; LR EEE 9%,
MEEHEEG4

B LT RO R RO A, R DA, AT T Bl
SRR TR, DI R ENAAR  REA, AT, MR 2 SRR A
fERRr) . EERBREIRE (IDF) KAl (4 BRI e S DI RE , SCBL URE  Fdhl . B
PRRRRAIBE (HOJR) )™ WEB2019ML yrign sy g 0 b A I OB R £
SRURISI R C ik, 6310 BUTEI2048 BRI ey g gty oot Reoh b o7 5. 0
BATET I SR, LR R " o
o e R (B RS I
BERA . TR 2 BB IR £ A 7 A % o | \

AR —BRAPRIIZE bR T, B

ESTA : F5K A RPEIES (81904269) s 18 4 HARBL £ 5L 4 2, bZi—mk, SIRFHZGEE A, k2%, M
2019J01358) ; 1 S 2R A RIS (X2019048— 24, IR . g A g N
OISOV R A TR T BUKIASRR, B, RERERZ. =,
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HOAWESE 7 Bon, EHT RERRAR 2 BUBE R R
HZs IR (FBG) . &5 2/NiF k% (2hPBG) FiI
WAL IMLLE A, JFSGE RS Dhhe, (HHAE &R
L N R R <R 1 e e L G S L
(AMPK) i 2RI IR 4, |25/
BEPRIG ARG ™ IR P R, LRI
Ll 25 Z HEn] S5 AMPKGE B, AMPK B R 1k 5 nl 3%
I AR B R (GLUT) MRk, B g% Xt
A BRI EBORUR L AR R 1Y 31 A
AAF5E N AMPK fiE fit A0 B A B, R S s ik
5 2 RRUME PRy B A5 B B 5 D) e 1 AT R A FHBLA
SR I TR I FH R S 0 2 RO PR 9 B2 AL S 564K
o ARIFFRAMRE TR LRI 51 25
i (S FJTCM IACUC 2019056)
1 #REFE
1.1 &4

SPF 2 HEPE Wistar KL 50 2, 8L, RS &E
(200£20) g, W[ 1S e SE 8 s WA R 5T
A, SRS ARIES . SCXK (37) 2017-0005.
i) A g v B 2 K2R S B s SPR s h
L, B (25£2) C, W (55+5) %, HHAT

JEUR 12 h IG5
L2 #Ha

EHEAS R ILZG TR EIEITI, Stm i
B RF AR L R . 150 gl 2y L e
(125 ) YIF . AZIBL, Ik 50 mlFTHEH, 250 ml
WOKWA, HKEGE A, #E30s, SCCED
JERk, FRRERE30s, SCKEMER A, HEA
Wt B B 250 ml (125580, 5 g/ml), %
HZE 37 CIafli .

AR “HUUUNC (R4 LE, 98 bifg it 5t 52
AR T, LS ABL5863, 0.5 g/ ), MIAZEME
KB B A 259 B 0. 02 o/ml TR BT o 1 2588 1 5
W (I PHE R 25 A R AR, 5 C1911029) . &
il 8 2 M e B DL AN T ) 42 52 PGS 06 3 572 5
HIRAF) BT 15% M, 4% IR, 0.3% 0
fREh, 10% &0, 10% BEEH, 60. 7% Femtitak},
RIS
1.3 EZXMNAME

R H Z (STZ, Sigma/Zy#], #itS5 WXBDO3
04V); SR L Z4N (Sigma/AH], #5 AMO00469) ;
RIPA 24#H (#5 MA0151) . BCA 8 P& AL,

A& (5 MA0082) . HEH Marker (#1675 MA0342) .
SDS-PAGE BE il #5105 & (415 MA0159) . &1
FREGE M (365 MA0003-D) . ECL &% 85 W
(L5 MA0186), Ki#EFZCEYAF]; B-actin FLrifE
Yok (5 YM3028) . GAPDH ¥ sifEdiik (s
YM3029) . HiZibEGiEk4 (GLUT-4) ZrifEdiik
(5 YT5523), SEHE Immunoway 237 ; RNA 2GR
& (5 15596026) , Thermo 23 #); AMPK and
ACC Antibody Sampler Kit (#lt*5 9957T), Cell Sig-
naling Technology /A 7 5 R FRUBR &% 22 TFEGC 0 722 M B
FEikF A (5 8NGCYVL35D), I kR A
Al FriERR (RH172682) . FriERél (RH176436),
S AR AR BR A F

OneTounch UltraEasy 7 iU { ORI AR 52 78 1 X
g0, A OhE) BEFEmca R AR KZ- T &
HYIWFEEIL, Servicebio 23 ) ; KDC-2046 {1 14 14
BObL, ZEPR R AR AR A F; Ste-
pone plus %¢ Y6 % 7 PCR Y, ABI/A Al ; MicroCL
21R A R R AR 0L . NanoDrop2000
TR AEEEE T . Multiska FC BERR G . iBright
CL750 Imaging System, Thermo 2\ 7 ; DYCZ-24DN
XUTE LKA . DYCZ-40D #EEHL kA, dbais—
T
1.4 A4 &

KEGE R APER SR 1R, 50 HORECR FHBEALEL
TR N A8 R 42 B, =SS T
WAEE SR . RIS S0k [11] il 4 2 BUEIR
g KBRS Y . 25 T B e B ARDRL R 5 6 S S A5
12 h, #AREHRSARERLE (25 mgkgrm®) &
JE v 5 STZ 2% vhil (JH pH=4.3 ~4. 5/ 0. 1 mol/
LFFGE IR A PR AN 22 v M ), [BIF 72 h Js FRIK
JE S R B STZ 28 vhif o 25 P 2 0 s vk 9 45 e i
TR TR AN R . TR IE IS a5 3 RS 7
K, BRI EESLIRE, PLFBG>11. 1 mmol/L
o PBG>16.7 mmol/L., FRBfEHEZK, £/, £
PR REE T RRAEIEIR, I 2 BOBH R 45 75 1 A5 1l
Iy, STZEFFEAER A RRmREITE, B
P RERIRE <200 g 1505045 25 mg/kg 1T
KR HE >200 g B9 50 1% 162. 45 mg/m’ T1HE, &
FMA (m?) =K BRI 25000, 09) 1A H * (kg); K
B STZ H 2% = AR F T H 380 i A5 FH 24 1+ Fh AR 3R T R
TR 2
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1.5 @Bk

T AT Y 32 HUR B BE LA 7 2 o R
M. EHFRA . XU . B 254, 5418
H, FHKRBRGTEE AR, A4, RA4H%
T 10 ml/ (kg-d) APREKHES . EHRAHA TE
ik 12 ¢/ (kg-d) WEE . —HOBUIALZS T 46 —
WA 100 mg/ (kg-d) #EH . S4H8 KL
AR 1R, WA HGH L5 250 12 of
(kg*d) . FH4T HMI100 mg/ (kg-d) #EH .
FAFFEL T 6 . U B o R R BT
NS R BRSSO
1.6 MMEIGAFE T ik
.61 ®HE iAo BRI FHETSKD
(OGTT) 43l F i e THish 2. 4. 6 KR
K BB AS I 452 K BLUFBG . F 4R 6 A 45 i Jm ok
RSB AZEK 12 h, EF KON E FBC 5 45 T
50% i HINE W 2 ¢/kg HEH . TEO0.5, 1. 2h
FE i ik B I s i wE AR, O TSR 2 i AR
(AUC) PTFHr BEIH & . AUC=1/4xXFBG {H+1/2%0.5 h
MUABE +3/4% 1 h MUHE+1/2%2 b EE ™,
1.6.2 xS M EZ (FINS) K-F A M & &K
Figd (HOMA-IR) T Hi6JiE, KEMEEE S
2% IR ELHCZ AN (45 me/kg) BREE, BUE T shibkii,
F 4 °C. 2800 r/min &[> 10 min, =.0>F12 8 cm,
W )20 WM o R HH T B 4 e W B (ELISA)
B, FHBEAR O W 5B (ODAE), P%1K 450 nm,
7144 FINS, FINS=10x [75.403x (£ OD {H )+
192, 44x K ¥E OD {EH +0. 0218] o %N IR AESL 8
R Bk 7 i 18 v 52 R O D A8 B9 o o il £ O
T4 R A 4 AP A HOMA-IR, HOMA-IR= (FBGX
FINS) /22.5 ",
1.6.3 Western blot 3 # ] L BJ 20 2% AMPK . A B2
A B BRI BRO8E & & 8B (p-AMPK) . GLUT-4
Faxik THelE, KEMEES2%%E T
AN (45 melkg) JRRIE, ALFESEHCAEMIE AL, H
BEDLEL 7R AR B 6 M AEA A TR . e WL
P PBSTEG 283K, EBRINTS, BYRU/NIE T2
KA, A RIPA 255108, FERMTIR 24 C,
12 000 /s 0> 10 min, B0 7 em, HCETH K.
B W R4 2 VI ERBIn A SxER 1 RESR MR,
WKW 15 min (8 (1481 . HEFS 5% SDS-PAGE #¢
e, nFEfEHLYK, Z 5% % 0.45um PVDF fE I,
5% RS A = B 1 h, IIA—F (1 : 1000)
4 Cit, FTBSTTEZE R FAREIK E3E3 Ik, &

W5 min, K 30 H TBST i F% 3000 15, % iR 57
B30 min 5, F TBST7EZ i T B AR IR Y3k,
K5 min, ECLAGIREEG, B AT A
4, fdi ] Image J (1. 52a) 34081 H AR 25447 19 K
FEfA

1.6.4 PCR #% # @ AL A 21 &2 AMPK. GLUT-4
mRNA &35 T1i6 )5, FREVLECE 34 %
6 NFEARBEATRII . KEZEMMEENAI K G, KR
RN B AR RS T B RNASRE, DNA 855 &
PR, SERTPEOERE i PCRILKE AMPK . p-AMPK |
GLUT-4 [ mRNA Rik . 5 Ll E TAYA R
ANFIAR, PEWE 1. DNAP HEAME. 95 CHidstt:
10 min J5#E A PCRAGI, 95 CAEM: 155, 60 Cik 2k
60 s, 40 NPEH . GER UL 27 'L A
mRNA Fik7KF-.

=1 WAL AMPK ., GLUT-4 mRNA 5| ¥)% %

LR IHFF (5" 103") € 27
AMPK FiF TCCTTC ATG GAC GAT ATG GCC 21
R ATC CAG TGG ACA GCG TGC TTT 21
GLUT-4  L¥f GGG CTG TGA GTG AGT GCT TTC 21
T  CAG CAA CTG AGG GCC TCT CT 20
B-actin ¥ ACT CTG TGT GGA TTG GTG GC 20
T AGC TCA GTA ACA GTC CGC CT 20

Ti: AMPK, HURERR AR T RO 3 (MRS GLUT-4, 440 B
HiaEr4,

1.7 %it¥7r&

Vi SPSS 22. 0 A7 481t o b, iR R LIy
HbrEZE (X £5) Fon, ZAREEE LECR A
RITZ0HT, 24T WA [a] 55 A0 28 [a] R Py He e R
HEZM ST 20, WPHLE, 7722550 RH
LSD G5, Ty 22 A 552K H Tamhane's T K 56 3517 £
IV, BRI, DhP<0.05 K RERA
geiter s Lo
2 &R

2.1 &K ARFENEFBG, OGTT A AUC b4t

T2, WA EHHA . UK
M. KEHAHFBC/AKFHRER TEHA (P<
0.05). SHAIA e, T2 i = HOBUICAL FEk
G A FBCAKT-REAL, THi4, 6 FEHkA .
THERUIRAL . BEA 254 FBG KR FEMR (P<
0.05). SEH A LE, T4/ H XA .
1A 2520 FBG /K F-34 1 5 Rk, T 6 I &
252 FBG K F- B FH FEAL (P<0.05). 25 4l A
R ZH 2 9K [A] B ] FBG K - He 5 22 ¥ e gt it2
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T2 HHKENFERTE FBG K- L (mmolL", X+s)
215 AL R i) T2 T14)8 Ti6)H
AU 8 4. 66=0. 43 4. 83+0. 47 5.2320. 63 4.68+0.37
AL 8 29.21+2. 93" 30. 69+1. 93" 29. 74+3. 06" 28. 81+1. 04"
A 8 29.90+3. 73" 27. 54+3.79" 20. 6523. 649 V) 15. 102,039 ¥ <D
T H UL 8 30. 94+2. 27" 22.09+2. 86V P ¥ 16. 2442, 61V Y @ Ve 12. 4042, 149 VD
Bea 2 8 29.26+4. 97" 22.76+4. 4490 D 17.08+3. 719 P <) ¥« 11.75¢1. 2790 P /DD
. FBG, &I,

a) 52 A FRE R, P<0.05; b)
P<0.05; e) SAMAFE2JHILE, P<0.05; ) SAMF 45 A,
B (P>0.05); T4, 6354 K FBG K
AT — B RS RRAR, ZR ARSI E N (P<
0.05); —HI AU KA 2G4 KR FBG T-1ii 2.
4. 6 J8 FBG /K V-3 ai — I [a] ik, 2 RA 4500t
RN (P<0.05),

F3 8, TEOGTTiERH, I 2 & s [a] 5 i
AT A UL B 7, EHRd . —
A HZG4LAE 0. 5 hEFps B =0, 1 h B IR IR B
TRE. BRI AUC B2 m TS A4 (P<0.05),
EHURA . WU . A HA 4 AUC B %
RFARIZ (P<0.05), WG HZ54] AUCHR T2
Bkl (P<0.05), 5 " H XU 2 5 K52
FE (P>0.05) . 2530 41— H XUIKZ ) AUC
ZSTgitrE L (P>0.05).

2.2 B4 KR AFFINS, HOMA-IR Hb4

Fam, SEA4 i, BRI K R0 E
FINS, HOMA-IR /K- & & Tt (P<0.05); S
BRI o de, BRI . XN . BEE 2z
FINS, HOMA-IR /K- ERE L (P<0.05); 5%
kA L de, BEA FH 2540 FINS, HOMA-IR 7K1
WERRAL (P<0.05); ZHTHHAUF — H SUITLL FINS,
HOMA-TIR/K P2 T4 45 L (P>0.05).

2.3 A4 KR F BN AMPK i@ %48 £ & G Ak
20823
F5n, SEAAE, HR&GARREHI

SRR R

P<0.05; ¢) SEHBAIFERRILES, P<0.05; d) AL T AT LE,
P<0.05,

F4  FUKEUMT FINSZKCE . HOMA-IR ZKCE L (X+s)

- HOMA-IR
217 FRUEk FINS/mIU-L" ,
/mIU+*mmol-L"
EHE4UL 8 5. 66=0. 72 1.1720. 17
R 8 13. 08+1. 23" 16.72+1. 18"
EHRAal 8 8.90+1. 17V " 5.98+1. 08" "
IR 8 8. 14+0. 90" 4. 48+0. 87" "
& THZG24H 8 7.7220. 647 9 4,030, 54" ¢
. FINS, =SB Z; HOMA-IR, FAZASMEEI LR ZHEHT
TREL

a) 5FHHAWE, P<0.05;
¢) H5EFIBAE, P<0.05,

b) SEAIY] L, P<0.05;

AMPK EE H KB b EZ R L& It E XL (P>

0.05), BXATHZ540 AMPK B A A T B 4
(P<0.05); 525 A K, BAH p-AMPK/

AMPK ., GLUT-4 & [ & ik 1 3 FEAIK (P<O 05) ;
SRR R, EEA . =
ZH p-AMPK/AMPK ., GLUT-4 %3635 3 (P<
0.05); k4. WU . BeE 241 mm
[L#, p-AMPK/AMPK K 13831k 25 5 G 1T 52 X
(P>0.05); —H WA GLUT-4 FE Rk m T

Hidl (P<0.05), BEA A GLUT-4 E 3%
KETEHHRH ., — ) 45H

KB # L AMPK, p-AMPK., AMPK. GLUT-4 %
PRk R L 1

R3  FUKRER50%# A HE S J5 A RIEHE OGTT, AUC K- LE# (%+s)
Zip] Rl OGTmmol 1 AUC/mmol+ L'+ min’
Oh 0.5h 1h 2h
AEE| 8 4. 68+0. 37 7.01=0. 55 7.760. 31 4.90=0. 35 12. 95+0. 25
FERIZ 8 28.81+1. 04 32. 80+0. 98 32.96+0. 56 31.55+1. 96 64.35+1. 07
E ST 8 15. 10+2. 03 31.56+2. 50 29. 16+3. 49 22.09+2. 23 52.47+4. 617"
TSR 8 12. 4042. 14 26.74%1. 03 26. 14+3. 46 20. 34+3. 10 46.24+3. 70"
A 254l 8 11.75+1.27 29. 00+2. 22 25.08+1. 80 17.19+2. 13 44. 84x1. 72" " 9

W OGTT, O ARAGZEBEMEHRE; AUC, OGTTikEbHhel F A,
) S, P<0.05; b)

SR L, P<0.05; ¢) SEHAILE, P<0.05,
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R5 KAKREEHILAMPK .. GLUT-4%E 135

x6 HKHAKEBEHIAMPK. GLUT-4 mRNA ik L

K p-AMPK/AMPK [t45¢ (%+s) (27445 Kxs)
a5 - AMPK/ p-AMPK/ GLUT-4/ 4151 TR AMPK GLUT-4
Z 58
VAR AMPK IREE(H 2 HH 6 1 1
ZHA 6 0.610.17 1.05+0.21 0. 7620. 09 TR 2H 6 0. 360. 10” 0. 3220. 05
IR 6 0.59+0.23 0.45+0.09” 0. 14+0. 03" B3R 6 0.67+0. 112" 0.59+0. 07%
A 6 0.40+0.09 1.43£0.14”" 0.27+0.08" " — FOSUNRZH 6 0.79+0. 08" 0.71£0. 07"
THXE 6 0.59+0.25  1.51x0.08” " 0.40+0.07" > ¢ B4 24 6 0.87+0.05” ¢ 0.81x0.05" " ¢
KAAZIZ 6 0.74+0.317 1.53+0. 11" 0.48+0.03" "> <" T AMPK, SRS L R IR TR I GLUT-4, 745745
W AMPK, SOBERR IR RO B TR p-AMPK, BER L Az 4.

PATRRR IR RRIMON 5 1 s GLUT-4, HZjMikiaEr 4.
a) HAHAE, P<0.05; b) H5EAI LK, P<0.05;
¢) FEFHRA LR, P<0.05; d) 5 TH WA LE, P<0.05,

A B C D E

AMPK

L L ———

s [

i | -

TE: AMPK, SRBERR IR R 2 I p-
AMPK, Wl 2 Ak B0l T2 J EF 19 0 AR 1 G
GLUT-4, %M E 114,

A, ZSHEMH; B, B, C, ZFWH; D,
CHOUARAL; E, BREHZAL

Bl SAKREBHIAMPK, p-AMPK,
AMPK ., GLUT-4 & 1ok &

2.4 ZMKZAFHBIAMPK. GLUT-4 mRNA £ ik
26823

Fom, HE AU LR, AL AMPK,
GLUT-4 mRNA ik 2 FFE(L (P<0.05); SR
b, EHHWA . H XK . G H
AMPK. GLUT-4 mRNA £k i #EF+E (P<0.05),
HEEE A ki, KA H 24 AMPK, GLUT-4
mRNA EAH B ETHE (P<0.05), ZEHEAHS
FHXUIR 4] AMPK . GLUT-4 mRNA ik 2% 5 ¥ K48
R (P>0.05),
3 iFig

2RV R E TR e VSR iRk, LARH
FEAAS, BEHORER, TR ARCEOR DI RE R R I VA
KA S L PRBRIRIIER R IA R BRAR B 2 v
BROTIREAL & F R B 2E i 5o M CBOET 2
, BATECZ. KT, EERERTEZ RS (i
W) KRBz R (FETEE), MEE )
REZ I, ANREKR K AR MBS, WRK b

a) HAHAIE, P<0.05; b) SHEMLIE, P<0.05;
¢) HEHRA K, P<0.05
W, ORI MBETE Y CRAEOE " R
HBSES . BIIA RAHE AR S, g,
I3 A R I Y 2 TR DR £ I 0 FE AR R ) e
WEoE " RN, g AR EA AT AR RSB DB
O 5 R PR AT, DD AR 3l . 18 T R IR
BT HaRYT 2 B0 R, AT Bh ORIk A RS L
M FE S SR K s, I R mlfl . AR EIBA
X o BT T 2 UM PR 1) B AL G R Y
17 Meta 5307, 45 s £ K3 B BT VL RE A A%
TR A BEACE

AR BE R B Al LS ML 2535 0K, Ak 4
A —BRAE PRI 2, AR, BA Mg <
PSR, TR I h B AR T B
BRUNREEN A, BIBTHE, KK s AN
IR Z 3%, MEET 2 B REVE MRS RN , ok T
e, & “KE” BONANZE, “XE” JNFTH, M H]
WA AR RIS AR 5 R D RE R T T = %
WEDRAG I v 24 25 AR EAT RGP, 4R o1l
2B 2 BB IR A 0 28, BRAE A SRR
HMBEFI HbA e, &m0 REURME, RIS R
EHUKF-o ARSI ERN], B . U
1 2R RE A R0 AR 2 O R AR 28 K BRI FBG
OGTT & FIifL. FINSFIHOMA-IR 454K, #2&mEk
Sy Z AU . T T B OBUNC A R AR
Wi, (HREE TR R ARER, 65 25 40 i
RORTAE, [FIR, BEG 25 41 a5 19 1 D ae Jr i
RORINEAE . WA TR, WS HZRARL
WAy, WEFEHRAT . PrERy . (W ZHESE, #E
AW A REREREAR . R KRR 2
AR ARAE X 2 TOWE PR £ A R I 5 IRy T A
BCA 2y, Al R ol . g, 2eE
R IIEE . ABFRE RS BRI g R —3L,

AMPK 85 h “ARAz 4%, Al URE ALk
WA R e 5 75 2, 2 40 A e A Q g i A ALE T
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Ko AMPK AR5 AT KA AG BR v f) 2 2 WERITIR BT A

KAV, R R 5 R U, 2 BB PR Y TR

RGBT ES 2 OCEZENIEMN . AMPK B2

A AT GLUT-4 54037, FEZEDKFH T GLUT-4

s, SEIAMAHZ (IEak L) BRI A

PR ARG 15 . Halse 55 2 X% JULAH LA 5%

PTG AMPK J5 , 75 B S A0 37 46 4 W B3 B[] o 41

il 7R LA VR P DT R IE 58 20 7 1) 5 T

fif 7 ] SN o ASBIFSE S5 SRR BT, 2 BUME IR g 23 il

AMPK. GLUT-4 mRNA 15 B E A%, [FR AMPK

Witk (p-AMPK/AMPK) I GLUT-4 f4& [ 32 ik IR

Bt B TSR . H XU A 25 T 1 6

Ji R 2 BOHE PR R K BB A% UL AMPK Rl GLUT-4

mRNA L kK3, i 9% fk AMPK Fl GLUT-4

HEHRIKBEZ G, JCH RS AR

GLUT-4 8 FH A& IKT7 R Biol . — HXUICZE 5 1]

W AR, SRR Y B

AMPK, 4711 db/db /MBS IL GLUT-4 3215, A

R 0 4 25 R RN, B 2 B DRI (A REBR

Ma %5 2 HFSERW], #E AMPK 5 m] 3840 2 0B FR

9o A5 K B % L p-AMPK/AMPK il GLUT-4 1) 2K

FIRIk, DA 4 v e 2 2R MU, AR il /K 1

GBI B RANHT, APREER S H 2

AWFFEAERAUESE , B BEA A5 2 BUBE IR

AR AR B MR B R R I RE, BRI G —

SRR 8RS , HCHIL R T B i o 81 4 B A UL

AMPK G 6 S, AR S50 A A [ ok B2 35 350k A T

YR HEROCR ,, ATFREIRANII.

Sk

LD A 2 B RATE S 2 o 2 SO TRARI) 4
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Effects of Shuyu Gruel (%) on the Glucose Metabolism and Islet Function of Type 2 Diabetic Model Rats
DAI Yanling', CHEN Xuehua?®, DING Huaili®, LI Mianli', PANG Shugin', LIU Weinan*

1. School of Nursing, Fujian University of Traditional Chinese Medicine, Fuzhou, 350108; 2. Fuzhou Jin’an District Hospital; 3. Fujian
Children’s Hospital; 4. People’s Hospital Affiliated to Fujian University of Traditional Chinese Medicine

ABSTRACT Objective To explore the mechanism of Shuyu Gruel (Z %%, SY) in improving glucose metabolism
and insulin resistance in type 2 diabetes (T2D) model rats. Methods Fifty male Wistar rats were randomised into
blank group (n=8) and modeling group (n=42). The rats in the modeling group were fed with high-fat high-sugar diet for
six weeks and then were given intraperitoneal injection of streptozotocin (STZ) to establish T2D rat model. The success-
fully modeled 32 rats were randomly divided into model group, SY group, metformin (MET) group and combination
group, with eight rats in each group. SY containing 12 g/(kg-d) of Shanyao (Rhizoma Dioscoreae) was given to the SY
group by gavage; metformin hydrochloride tablets at the dose of 100 mg/(kg-d) was administered by gavage in the MET
group; SY was taken in the morning and metformin hydrochloride tablets were given in the afternoon to the rats in the
combination group in the same administration way with SY and MET group; 10 ml/(kg-d) of normal saline was adminis-
tered by gavage in the blank group and model group; all the interventions lasted for six weeks. Fasting blood glucose
(FBG) was assessed before treatment and week 2, 4 and 6 after treatment; the area under the curve (AUC) of oral glu-
cose tolerance test (OGTT), fasting insulin in the serum (FINS), and insulin resistance index (HOMA-IR) were as-
sessed; the mRNA expression of adenosine 5’-monophosphate-activated protein kinase (AMPK) and glucose transport-
er 4 (GLUT-4), as well as the protein levels of AMPK, phosphorylated AMP-activated protein kinase (p-AMPK) and
GLUT-4 in skeletal muscle were detected. Results Compared to those of the model group, AUC, FINS and HOMA-IR
of the SY, MET and combination groups at week 2, 4 and 6, as well as FBG level at week 4 and 6 significantly de-
creased, while the protein and mRNA expression of p-AMPK/AMPK and GLUT-4 significantly increased (P<<0.05).
Compared to SY group, the combination group had lower AUC, FINS and HOMA-IR, and higher GLUT-4 protein and
mRNA expression and AMPK mRNA expression; and the FBG level at week 4 and 6 significantly decreased (P<
0.05). The FBG level of SY group gradually decreased from week 2 to week 6 (P <0.05), while that of MET group and
combination group decreased from before to after 6 weeks of treatment (P<<0.05). The OGTT showed that the glucose
level of the model group did not drop significantly, and that of SY group, MET group and combination group peaked at
0.5 h and began to decrease significantly at 1 h. Conclusions SY could improve glucose metabolism and insulin resis-
tance in T2D model rats, which may be related to the regualtion of AMPK pathway in skeletal muscle. To some extent,
better effect can be achieved when SY is used in combination with metformin.

Keywords type 2 diabetes; Shuyu Gruel (3 %{5%)); metformin; glucose metabolism; islet function; insulin resistance;

adenosine 5'-monophosphate-activated protein kinase; glucose transporter 4
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