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(# Z B8 00ash R E B He 2 BORIR R SRS P8 SARBUAMAS ACB A2 , 773% .35 L Wistar KR

BEHLI 10 SR IEH 0 B, oAy 25 sy 2 RUBE RO AL | b B i 20 HUOR BRUBE AL 620 ) IR 20 F112 S0k 15 11
BT, EEXIRAR R A TG 3h 25 TARERDRL BRI IRZH B H s 3 25 T mi s IRk s 18 SIS TR 2 T2 B

BT UK S TARIEREL, 3 AR BT HUEY 8 Ji . 23 F IR g TF UG A5 12 sh iR 2 8l 4 JARLZ 3h 8 Jall
A B AN H i 200 T8 S B A B2 SR 8 i 45 4 K B4 I I (fast blood glocuse, FBG) | I/ B2
£ 2 (fast insulin, FINS) | H il =K (triglycerides, TG) | L& B% (cholesterol , TC) FIAIK % & i £ 11— IL[E B (low density lipoprotein
cholesterol , LDL-C) , #FA7 & 2GR 1 3258 (glucose tolerance test, GTT) M i & Z it 5L 5 (insulin tolerance test, ITT) WAk [R5 =
IR RE Eij]ﬁ%ﬁxéﬁﬁﬁfﬁﬂyﬂ%ﬂ%zﬂéﬁmu%%%*ﬁfﬁﬁﬁ(glucose kinase , GK) M =i R IR 1T (adenosine triphosphate,ATP)@@?E
| SR FH 52 38 A T4 2 7 Fi (RT—PCR) - I 40 40 IRS—1  PI3K .PKB I mTOR mRNA FIZ%35 , K H] Western blot il 5E i
BR4HZ1 TRS-1, p-IRS—1 PI3K . PKB ,p-PKB .mTOR Hl p-mTOR MY AL, 8. OT W 4 A 8 JARHE &2 3h T4l K Rk
Jo b AR 0T B2 B S R AR R 28 5 W3 (P<0.05) . @8 il T 1R i3 i & 1 B4 K Bl FBG (FINS (HOMA-IR |
AUCGTT FIAUCITT A7 % BEZH A BRI S AR (P<0.05) . B8 JAl T HilJi iz shifi £ T 2 K B TG\ TC il LDL-C B R )
MEZH K BRI B PRI (P<0.05) , @225 8 JE T Tl iz sl & F 2 A BRUBE AR LS GK AT ATP B P24 e B 10 ok FR 20 A BRI gl 14
fn(P<0.05), @% it 8 A1 iz sl T Kk BUBARZHZ IRS-1 , PI3K . PKB mRNA AR I 26 K U 140, mTOR
mRNA BRI HRZH B i BEAIR (P<0.05) , ©Z8it 8 Jil T8 2l & T 4 K BRAR 4121 IRS-1 ,p-IRS-1 PI3K .PKB # p-PKB
TR AR AT B2 K BUBH B34 i, mTOR Al p—mTOR & FAAS A X B I B FAIE (P<0.05) . 8518 . 128 sh BRI & IR B s il m]
Pt 2 AURE PRI AR B IO | ot e 5 AR, YT AR 25560 , B IR0 20 GK T ATP BEIE 1 |, JF X IRS/PI3K-Akt {5538
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Effects of exercise combined with diet control on glucose metabolism,
development of insulin resistance,and blood lipid metabolism in rats with type

2 diabetes
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(1. Institue of Physical Education,Chengdu University of TCM ;
2. College of Veterinary Medicine ,Sichuan A gricultural University)
[ Abstract)Objective . To investigate the effects of exercise combined with diet control on glucose metabolism,development of insulin
resistance, and blood lipid metabolism in rats with type 2 diabetes. Methods : A total of 35 Wistar rats were included in this study. Ten
Wistar rats were randomly selected as normal control group,and the remaining 25 rats were used to establish a type 2 diabetes model.
A total of 20 model rats were randomly divided into model control group and intervention(exercise combined with diet control) group.

The rats in the normal control group were free to move and given standard feed. The rats in the model control group were free to move

EENB:m % Email;312477815@qq.com, and given high—fat and high—-sugar diet. Swimming training and

B AR T AR BRI standard feed were given to the rats in the intervention group.

424 H B : http://kns.cnki.net/kems/detail/50.1046.R.20190428.1449.002. html The intervention period in the three groups was 8 weeks. Body
(2019-04-29) weight and daily food intake of the rats in the three groups
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were measured before experiment, after modeling and before intervention,and after 4 and 8 weeks of intervention. Before intervention
and after 8 weeks of intervention,the levels of fasting blood glucose (FBG) ,fasting insulin (FINS) , triglyceride (TG ) , cholesterol (TC) ,

and low—density lipoprotein cholesterol (LDL—C) were measured,and glucose tolerance test (GTT) and insulin tolerance test (ITT)

were performed to assess insulin resistance. After exercise,the pancreatic tissue was taken to determine the activities of glucose ki—
nase(GK) and adenosine triphosphatase ( ATPase) ;the mRNA expression of insulin receptor substrate—1 (IRS—1) , phosphoinositide 3—
kinase (PI3K) , protein kinase B(PKB),and mammalian target of rapamycin(mTOR) in the pancreatic tissue was determined by real—
time polymerase chain reaction;the protein expression of IRS-1, phosphorylated TRS—1(p-IRS-1),PI3K, PKB, phosphorylated PKB
(p—PKB),mTOR ,and phosphorylated mTOR (p—mTOR) in the pancreatic tissue was determined by Western blot. Results ; (D Afier
4 and 8 weeks of intervention, the intervention group had a significantly higher body weight than the model control group(P<0.05),

and there was a significant difference in daily food intake between the two groups (P<0.05). @ After 8 weeks of intervention , the
intervention group had significantly lower levels of FBG and FINS, homeostasis model assessment of insulin resistance,area under the
receiver operating characteristic curve (AUC)GTT,and AUCITT than the model control group(P<0.05). 3 After 8 weeks of interven—
tion, the intervention group had significantly lower levels of TG, TC,and LDL-C than the model control group (P<0.05). @After 8
weeks of intervention, the intervention group had significantly higher GK and ATPase activities in the pancreatic tissue compared with
the model control group(P<0.05). BDAfter 8 weeks of intervention, the intervention group had significantly higher mRNA expression of
IRS-1,PI3K,and PKB in the pancreatic tissue and significantly lower mRNA expression of mTOR in the pancreatic tissue compared
with the model control group (P<0.05). @After 8 weeks of intervention , the intervention group had significantly higher protein
expression of IRS—1,p-IRS-1,PI3K,PKB,and p—PKB in the pancreatic tissue and significantly lower protein expression of mTOR
and p—mTOR compared with the model control group(P<0.05). Conclusion Exercise combined with diet control can control the blood
glucose level of rats with type 2 diabetes, alleviate insulin resistance and dyslipidemia,increase the activities of GK and ATPase in the
pancreatic tissue,and regulate the IRS/PI3K—-Akt signaling pathway.

[Key words ]exercise;diet control;type 2 diabetes;glucose metabolism;lipid metabolism;insulin resistance; IRS/PI3K-Akt signaling
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i 5 ZR ARG B A0 B o0 D R B S 2 W BR s
HLHI Y 2252, 78 2 BRI i R rh | Jge i)
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IR A s R KPS, PR R B 8 JAl i dikiz
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(phosphatid—ylinoinositol =3 —hydroxykinase , PI3K ) |
FE H ¥ B (protein kinase B, PKB) Fll T 112 % P
TS 15 25 1 (mechanistic target of rapamycin, mTOR)
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FITAS R SR — (PR G 147 S sh Py f ek i oy A 7 — ] I
LRI S5, BRIET X B2 BUR T Ed fr i R 41, H
AR B4R T e bl e B TR S . R B ADRL B 7R 109056
20950k , 2.5% HH[EI I, 1.0%HHRREN , 66.5%brifEfal et , 7aii
H 22~25 C MREEHR 45%~55% 5 RO GHR MG 145 12 hity
B iRl IR R E R R TR A MT RSN Rk A
HEEr OK B RES IR K 10, B 2 Rk 1K,
1.1.2 FERAHF  BEIRCR ER (streptozotocin, STZ) 14 H 52 [#
Sigma 23 ) s FEERR FERR =AM FVLPUAZ Tl e s ik T
T AR R & b ISR M 2 A 5 T
15 2R TR R 2 MR A 1255 5 W) ) Jig L Mercodia 23 A 5 HHh
=8 (triglyceride, TG) il [& % (total cholestrol , TC ) FIIG % B
&8 HAHEEE (low density lipoprotein cholesterol , LDL—C ) A&l
TR GG T p s g A ) TR AT AT (glucoki—
nase,GK) . =R I (adenosine triphosphate, ATP) i B f
JZE MR BAE RS 2300 &5 W ) 13 I A R A R ] 5 Trizol
TR F AR A AR A IR ) 5 0 e SRl & L S 901G
5E B PCR 7] &3 A K% Takara 23 7] ;PKB.p-PKB,
mTOR (mechanistic target of rapamycin) Fll p—mTORT 1A Iy
H 2 [# Cell Signaling Technology A IRS -1 p-IRS-1 Al
PI3K HifAL5 0 A 221 CST A Hl 5 Hebt il B-actin HL1K  HRP-
FPUR I 1gG ECL Prime 4 1 ELB IR W B HiHE <K
AW EARA /A F , IRS-1,PI3K ,PKB .mTOR #1 GAPDH 5|
PP s B A TR BRA G851 9551 K™
PR 1,
F1 SIMFFIF=WIKE

7
2 sl K
(bp)
iE X 5'-GGCTGACTCCAAGAACAAGC-3' 86
JZ X 5'-CTTGTTCAGCCTCGCTATCC-3'
RS 1E X :5'-CATCACTTCCTCCTGCTCTAT-3' 377
2 ;5'-CAGTT2GTTGGCAATCTTCTTC-3'
Ej]f 1E % :5'-AAACCTGGCGGCCACGCTAC-3'! 361
LTOR 2 :5'-TTGGCCAGGGCCACCTCCAT-3'

GAPDH 1E X :5'-AGCACAAGGAGATCCGCATGGAAG-3' 176
’ JZ X . 5'-CACCACCTGCACTGCAGTCTGG-3'
1E X :5'-CGTTGACATCCGTAAAGACCTC-3' 110

JZ X :5'-TAGGAGCCAGGGCAGTAATCT-3"

113 EEALE Rl AGM-2200 A ifi #%4Y K AGM -
2200 B i KA 4T ALl Medicus A PR B RAL; m iR
B H 7S E Eppendorf 23 ] ;-80 CYKAHIA H H A% Sanyo
AT HAL A H S A E At B AS B S22 m At i
S3ICICEET R AT SR 28 Fl R 2L 7 i PCR X Western
blot HLIKAX H 5 [l BIORAD 2 Rk s BE IS AR 53 1T 5 55
#:[H Vilber Lourmat 23 &) 4241t ; Fluor Chem 0% A ERE 5 %

FlsE B R Gt S [ Alpha 23 w84,

12 Sk

12,1 BERRIRALARL G2 S5 ord] BEALAE 10 H Wistar K
SRR IE X R, SEaR IR 45 ThRifE R 3R, Hgy 25 B
KA TREAEA . 45 T = b AR TR R R S 4 8] SE ok
7K 12 h S STZ 30 mg/kg,3 d Ji [F)3: 16 i 12 5 STZ
20 mg/kg, STZ T-=20 CARAE, I T 0.1 mol/L(pH=4.4) ¥
FrEEMR-Fr B RN R VIR T BLE K 0.5% (10 o/L) VA .
E R X HRZE I 8 32 Bl 4 K BRI 12 M W 3 S S5 A B 1 i
FRLZE R, STZ TR 1 5 R i B o) o 28 42 10 %, LA
MAE>11.1 mol/L S A LT, B 20 H A5 i 2 i) oK BB
HLA AL IRZHALE B A G & T HA, A2 10

122 BB FTE BIRGIEE T (T ) KR
KHM R Ploug Sk 2507 58, IR 45 T Arieiml BLR 5
Wevk A 100 em x 70 em x 60 em, 7K 50 em, 7K i A4
7 28~32 °C, SEibAT 2 Yl Wiz 3l (10 min/AR) , 55 1 JE i
4 d YIZRBFfa] th 20,3045 FI 60 min 33 (1 /), Z 58K
TEPK 1R (60 min/ik) , 51823 6 d, JeHhk 8 Jil, 1E 4 X IR
21 O IR ) K BT P el , % HR A (RS ) KRR 4
T g AR, B E s

1.2.3  WEHRPE TR UART . WA 13 ST
B SR E 4 JRRE SR 8 I e A5 4 K BUPR B i A H
B, T2 BT Mz stk 8 TR e 454 Bl s i il
B (fast blood glocuse, FBG) ML 5 %K (fast insulin, FINS) |
TG . TC Fl LDL-C, P72 b it 2 S5 56 (glucose tolerance test,
GTT) K Jif 1% 22 iR 5256 (insulin tolerance test, ITT) LA PEAR
Sy RPAUIED, 18 S HRHES A5 BB R U E GK I ATP
Tt | SR FH S s 3R A il ik B 07 S 1 (real —time polymerase
chain reaction, RT-PCR) il [ i 20 21 IRS-1 ,PI3K ,PKB £/l
mTOR mRNA 3% , 2K Fl Western blot ] % i /i 20 21 IRS -
1.p-IRS-1 PI3K PKB .p-PKB .mTOR Fl p-mTOR AY#E 1553k,
1.2.4  FWEFEHRIREN I OMBEFIAR R E . #5201
KRRIZS B KL , 238 T F0 30 min, £ LK 58 4 [ 5
A3 LI R 4 B 3 B ARG %E FBG \FINS TG \TC F
LDL-C, 2K P R RS T 7 (homeostasis model
assessment of insulin resistance , HOMA—IR) PJ-1li i 5 Z Lt
&L : HOMA-TR=FBG x FINS/22.5 , Q4 B 505, 54
KRS 12 h, HEHAT 2 okg WHFHAR, 25 F 0.30,
120 min FEFFERL , I AoB (SO 2 I, 93133 i — A ]
ithk FifiFH (area under curve, AUCGTT) LA m MR . Bl
DRSS, A RRESE 12 b, AR MG R
0.5 U/kg, T 0,30,120 min 43 1R FBEML , FH U550 2 i
{8, I M- 1] B 28 T TS (area under curve, AUCITT)
V) FE R @IRIRZAZN GK A ATP BRE MR , B4
KEURIRZ 2 em, BITESS , FUK 209 (30 sx3 1K), INASE
PRFAEFER K RE5132 (30 s x 1 YR, B0 (4 °C,3 500 v/min x
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10 min) J& BT, SR FH TR — 25 e 0o i | I G 3 Wt
T 2R BRUBRIRAH Y GK B ATP BEHE 1, SEEGHRAE 4%
P N B R B . G BRIR 4121 IRS-1 PI3K \PKB Al
mTOR mRNA FIIE o B 2H K FRBEARZHZE 2 em, BY R A
WIS 283 K, R Trizol VA $2H RNA . FB LR 300G B
THM 7E 260 nm F1 280 nm (Y% (optical density, OD)H,
P51 ODy/ODyg 75 1.8~2.0, LA RNA Ly Hisg st , il
FH G SR G A AR LU TS RNA 3055 5 i cDNA 347
PCR, 3¥% 52430 °C 10 min,42 °C 30 min,95 °C 5 min,
F R £ U B R A RT-PRC 5 IRS—1 PI3K PKB F/I
mTOR mRNA (357K, PCR A Z : cDNA 1E SCFIZ X
£ 0.5 wL,2 x SYBR Green Super Mix 12.5 WL, filA 0.1%DEPC-
H,0 % 20 pL, PCR W 51495 °C A5 5 min, 98 CARM:
10 s,58 CiE Kk 30 5,72 °C 30 s, fi§FF 35 ¥k, 72 “CHEAH 10 min,
RT-PCR P24 47 2% HE RS HLIK | TRAK 2 B A%, SR HIE I 1k
12 R HAT /0¥, IRS-1 PI3K .PKB Fl mTORmRNA ik
FY5 GAPDH [H*T ik i #R . ©BARZ14Y IRS-1 ,p-1RS-
1 .PI3K .PKB,p-PKB ,mTOR il p-mTOR #& (Al 2 L4521
KERBENRLLL 2 em, BTRE, Fok E2I3E A RIPA i3,
TUKIB TS AHES I, 850, 2 000 r/min 250> 20 min, BTk
VI BCA 305 25 A M B, Western blot I 52 J8 41 21 IRS-
1 .p-IRS-1 .PI3K .PKB ,p—PKB .mTOR #l p-mTOR & |4 () %5
ik, il 45 109%SDS-PAGE HERE, I LUK, A% 2 0.45 um
PVDFE L, BEASRy 2 I 2 h, A —$T,4 “Ci %, TBST
G MRVERE A HRP—EH1/MR 1gG, ZEIRMEE | h, TBSTZE
MR FE /BRI, W ECL Prime 5 1 BRI HEAT 162 8O0
B, X FEEE, R Fluor Chem Q ZIRERUEFIE
MRS CREEEIE, LA GAPDH N Z, H IRS-1,p-
IRS-1 PI3K .PKB .p—PKB .mTOR FI p-mTOR Y% Ji {5 5
S8 BEIE Y LUAEA 0 3R MMP-9 il HIF- 1o AEXFEIA &,
13 %itsam

SRS SPSS 22.0 #EATEHR SR, AR SCEK
XN AT PR H oy 2257 ), 2100 AR A R Ry

FE— 77 223 K R D] 3R E A AT 22 20 H , 2L 18] 1 P e A
R LSD—¢ K5, ZH AN (]S P P FL R T 220 ¢ A58, A2
KK E @=0.05,

2.1 ZBARBARREAE HER S

HAR e (W PR 2 T A 22T ) L SR BRI
ik ) B 38 BAE A Gei 243 L (P<0.05) . PIPTRS AN LT
S0 TR T  SEIRTTHAIT 3 R AT 22 R4 T4
2R L (P>0.05) 5 T 10 A2 Sk HE 4 R T 120 K R B
TIA 1F o A 2 B S AR AG (P<0.05) , {2 T T AR 280 Sk TR 2
AT T2H 25 7 IS4 38 SL(P>0.05) 5 T3 4 J& A0 T3 8 &
A IR R 2L R T 9T 20 K B o 357 65 10 % HIR A A d o
I (P<0.05) , {H 2 T ThU 4 e A 750 Xof JIB 4 B J 349 1 (P<0.05) .
SLE IR 3 AR RA HREREEFH LRI F=E (P>
0.05), T-Hialy T 4 FAT1 8RR X B 20 A 2h kK
VAR 3 P L 0 IR BH S 9 (P<0.05) . 70 4 A
AT 8 JRIEE, 1A A B AT gl 22 5 BT G2
B (P<0.05), TFANZEHRILE 2,
2.2 BB K R A ARG b

UM (TR IR G, SR s (PR 37 -
T 255000 ) . S HE AR R R 22 T A G2 L (P<0.05)
ZH A A E 2R T T8 JEF s sk & T
K B, FBG .FINS .HOMA IR ,AUCGTT I AUCITT %5 51 #4
X R R B L BRAIC, 22 R A G124 L (P<0.05) . R4
R 3,
2.3 AR R figag ik

ZUMNEZE (TR R IE R, SR e (R R 25—
P J5 2550 00 ) L A HR AR SRR 22 S I Be 25 1 L (P<0.05)
ZH IS A E R AT T 8 JH 5 s sk & T I
K TG TC 1 LDL-C Hsaist B4 R T R FAIR, 25 57 2L
HY 7 X (P>0.05) , TEAISEIRILE 4,

®2 BAXRGRENSHBEEENILE (n=10)

il R (g) HFHEER(g)

X REZH HEHIZH T X REZH HiHIZH T
ST IR 164.1+6.0 162.1£5.0 162.0 6.0 22.0+4.4 22.1+43 22.0+4.4
TR 2672 £4.0' 231.0 + 5.0 2332+ 5.0 228463 255+6.2° 34.0 + 6.5
T4 5 363.1+11.0' 281.9 + 9.0 327.1 +8.0™ 238+64 332+ 7.0" 423 + 64
T8 457.8 £19.0' 344.7 + 14.0* 381.8 + 16.0" 24.6+4.0 34.0 + 4.4% 431 +4.7¢
ARSI (HF %41:0.4635) (HF £%%:1.001 9)
4] F/P (8 331.102/0.000 48.585/0.000
M) F7PAH 22.516/0.000 29.926/0.000
ZH. F/PE 62.315/0.000 6.492/0.000

T ALERE AN LA Ry LSD— AR S, BB HERRIE a b 4B R RELT BRI R A5 AH L P < 0.05, B IEDRE 2N H A M 218 ¢ 455, B8 bebsic « o
ZHNER 1 IR LA P<e’ ,a” A Bonferroni B IEJG IR EZKIE = 0.05/3=0.017 ( 3 i EI4ERE RS AN LA TR
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*3 BEAKRRMABERNLLER (n=10)

FBG FNS AUCGTT AUCITT
( mmol/L ) ( WU/nL.) HOMA-IR (mmol x min/mL)  ( mmol X min/mL)
o HEZH TIRHT 493+1.32 18.22+2.90 4.01 +0.69 239.93 + 12.00 122.08 +21.97
T 8 JH & 5.04 = 1.40 18.21 £3.01 4.01+0.70 244.03 = 12.01 120.11 +22.06
T EAEE] T 14.95 +3.18" 15.08 + 4.22° 12.10 £ 2.67* 651.45 +34.04° 290.76 + 25.09*
T 8 JH & 21.20 + 3.04* 22.06 + 3.90¢ 18.09 + 2.60° 826.76 + 36.04* 347.94 + 29.92
T T 14.27 = 4.01* 14.79 + 4.12% 11.30 = 3.03* 660.44 +40.04"  299.65 +29.05"
7 8 g 17.15 = 3.00* 17.72 + 4.05% 11.85 +2.97* 470.46 +38.02%  238.22 +28.96"
U5 2% = W5 22030
BRIy 2253 THG F/PAE 33.639/0.000 2.514/0.100 35.450/0.000 595.719/0.000 153.510/0.000
T 8 5 F/P{H  105.303/0.000 4.169/0.026 93.070/0.000 896.318/0.000 175.410/0.000
5 25K F/P A 3.580/0.070 3.079/0.091 0.061/0.807 0.387/0.539 3.685/0.066
BEIESE 5 2853 Bt T8 i) F/P{E  24.248/0.000 5.298/0.012 31.887/0.000 347.147/0.000 56.420/0.000
METIZH vs. % AL LSD—u/P i 11.394/0.000 2.925/0.007 13.327/0.000 39.181/0.000 13.064/0.000
TFHiLH vs. W HRLH LSD-u/P fif 8.074/0.000 0.359/0.722 7.289/0.000 12.911/0.000 4.087/0.000
TR vs. BERIZH LSD-+/P{H 3.320/0.003 2.566/0.016 6.038/0.000 26.270/0.000 8.977/0.000

T ra, SR HER , P<0.05 s b: AT A, P<0.05

®4 BHKRRMASHILLE (n=10)

TG ( mmol/L )

TC ( mmol/L. )

LDL-c ( mmol/L )

T 0.33 +0.04 1.20+0.23 0.35£0.12
T 8 filJ 0.32 +0.08 1.22+0.26 0.35+0.12
I T 1.10 + 0.29* 2.48 +0.50" 1.00 = 0.55"
T 8 JH & 1.81 +0.34 4.50 £ 0.47" 2.04 = 0.58"
T T 1.05 +0.34" 2.51 £0.47 1.04 + 0.60"
T 8 JH )5 1.24 +0.35% 3.00 = 0.50" 1.20 + 0.53*
Ji & - 52534
RGO Iy 2250 T-HilaG F/PAE 27.672/0.000 32.104/0.000 6.676/0.004
T-¥i 8 &5 FIP Al 69.521/0.000 150.454/0.000 33.931/0.000
W5 2 K FIP{A 1.337/0.258 0.309/0.583 0.975/0.333
G 2250 T 8 s FIiP{d 22.381/0.000 62.924/0.000 22.882/0.000
FEIRIZH vs. X IRZH LSD-#/P 1§ 10.499/0.000 16.607/0.000 7.812/0.000
T vs. X HRLL LSD-#/P {H 6.004/0.000 8.654/0.000 3.601/0.001
T vs. BORIZH LSD—1/P fif 4.495/0.000 7.953/0.000 4.210/0.000

1 ra, 50 ELH HLHL, P<0.05 3 b: SAEHIZH 4%, P<0.05

2.4 BUKFMARLAL GK Fo ATP Bid P b

AR LB S AR PR VAR 22 R G228 L (P<
0.05), ZEWBITEG FEEE . T 8 M58 slita
T K BB AR ZH 2L GK I ATP Bl P X B A 50 %) 1R 24 K
B A AT, 22 52 LR GE 52 L (P<0.05) , HEHEIALK BB
JREHZY GK FI ATP G 35388 0E 5 6 BEZH R BRI S R A1, 22
S BARGE4E SL(P<0.05) . TSR ILEE 5,
2.5 B KAMALA L IRS-1 PI3K PKB #= mTOR mRNA
K-8 re gt

BEAR BLHHN ST AR A ) B Rk 22 F A B2 5 X (P<
0.05), ZH WHRIFEE EZHI T T10 8 MIGis R

FHZH K BB IR 4H 2 IRS—1 PI3K \PKB mRNA 2 #5050 40 %of
R ZH K B 289 011, mTOR mBRNA 40 8 %f 1R 4 W) 538 AR A1
S HA G L (P<0.05) , A2 K BRIPARZHZY IRS-1
PI3K PKB mRNA 45 1E # X} i 41 A fL 0 2 % fIK , mTOR
mRNA B AL B2 B 3, 25 5 B et 248 L (P<
0.05), HAIgHRILE 6,
2.6 B4 K A M LR IRS-1.p-IRS-1.PI3K PKB.p-
PKB .mTOR #= p-mTOR %& & 7K - # rb 45
BEAR LR . SR AR IR SRR 22 R B B b2 8 L (P<
0.05), ZHE WBIFEE EZEIHT . T 8 MGz aER
T LH K BB IR 24 IRS-1 . p-IRS-1 ,PI3K .PKB #l p-PKB
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R [ B AR R 2K R S 34, mTOR Al p-mTOR 25 [
BRI B2 I ARG, 22 5 AT Gei 2 8 L (P<0.05) , #2
TR BB IR 42 IRS—1 . p-IRS-1,PI3K .PKB F1l p-PKB &
PP % HRZH R FRUBH 8 1K, mTOR 1 p-mTOR B 15
BT HAZH ] S o, 22 5 B G2 3 L (P<0.05) . T4
BRI T,

*5 BHEKREBREAELN GK I ATP BEEEHEAILLE (n=10)

2H 5 GK (L) ATPfi} ( U/mg 25 [1)5T )
X HEZH 43.74 +5.04 16.94 + 1.50
BRI 17.04 +2.09* 8.02 + 1.00°
Tz 29.17 +2.99* 10.40 = 1.30*
FAE 138.724 129.101

PAH 0.000 0.000

W ra, 53X AL AL, P<0.05 ;b SR AT, P<0.05

#* 6 HHEKXRERAL IRS-1.PI3K.PKB 1 mTOR mRNA
KEHELE (n=10)

25 IRS-1 PI3K PKB mTOR
YTHEZH 130014 0.75+0.11  0.71+0.12  123+0.15
BERIZ] 070 £0.11*  0.46+0.08 0.44+0.09" 1.75+0.09"
T4l 086+0.09" 0.68+0.13" 0.57+0.12" 1.57«0.11*
FAE 72.764 19.407 14.824 48.993
P1{a 0.000 0.000 0.000 0.000

T ra, 5XTIRLH AL, P<0.05 ;b SRR ZH 4%, P<0.05

33 it

2 RUBE PRI —Fh 3z Z N R ILFE M & A4 %
J& DI ARACI B0 | e S8 | IS i 45 Sy S A
FREOE 12 1 P A3 U U AE . T FEDIR PR £ AT
DL 2 RUBEPRSE 0 3, I I BodE PR IR A 23 2010 4F
Bl o, v BB R R 4320 7, TR 2030
KGR T 6260 J7, ANAN RIS IR , 8 PR s 45
T EDRIHE SN R A f Rty >k U B AR TS )
ARG AT IR & 450 & A TR KR 7AE 4k,
NG WA BB B3N, ARG B L5, R e

BRI, A AR AR E s AR R B R AR
JiE 2 BURE PR A R B i 2 A B B 4
LT RERRE AT 2 2 TROE PR e BH 2 A RAE S B0
RO IHaXF PR B 5 ZEHRBT, 5 A R 2%
O ZH 2V A BRSOV BRBE 1 T R, S B0 5 4K
PO, R AP o I VRS | e B I
5P P 1Y) E L T A R LAl R R W] 4 2 6 1 I TR
R, RSB R R R S T,

iz SRR ARE B T WVE N A AR 259 1 7
FB, Oz TRia e A s . AR
RN, Zead 8 JHlis shiB R ARG & 7, iz sh i
T4 KB FBG AUCGTT . TG \TC 1 LDL-C ¥
BRI B ZH K BRI 0 AR (P>0.05) . X W] 3
FB A R £ 1 10 T 4221 2 J50BH B K LAy A | %
WILARZEAL, =R 22 AR A U2 2 UM PR
B EAZ ST IR I AL 22— 2 RUBE PR B = 2
(1497 AR BRARPAIE 2 2 5 BT , A7 48 B Ak 5 R Jk
S Z 2R PR R AU, AR AR o, T
i 8 Ji )5 iz sh ik & T 1 41 K B FINS ,AUCITT #11
HOMA-IR PRI HE 20 K BRI 8 FAAEG (P>0.05)
Ui W2 S8 AR B 1 RT3 2 AUBE R K B
RS R, CK 2R B AMA N A A fb i
RIS — RIS il , A TR A0 W A B A W -o- B R fe
T 2 W I A A B O S B = R R A 2R 4Rk A
ATPM ATP & RIS B AHM /IR 5 R L
— R, X 2 PO A R LR
P RS & B IR ATP &5 514 I
PR AP R 3009% LA E, AR AR R
T 8 J& I 32 sh i T Wi 4l K R AR 24 GK Al
ATP il 755 P 24 45 A58 0 Sk FR 20 K B P I 385 I (P<
0.05) , Uiz Bl B RN £ 1 10 nT 2iests 2 ZUHE PR
K BEARH L GK FI ATP BiHE 1

B RS HZ R SR E ) , HzikW

Fx7 BHARBEIRHALZ IRS-1.p-IRS-1.PI3K.PKB.p-PKB.mTOR #1 p-mTOR EHKFH L% (=10 )

4151 ISR-1 P-ISR-1 PI3K PKB p-PKB mTOR p-mTOR

X HRZH 0.82+0.11 0.70 £ 0.07 1.02 +0.09 0.65 = 0.04 0.50 + 0.04 0.72 + 0.06 0.67 +0.03
B 0.41 +0.08* 0.50 + 0.05° 0.69 + 0.07° 0.46 + 0.03" 0.31 +0.05* 0.92 + 0.06* 1.15 + 0.05*
g 0.61 £ 0.06" 0.59 +0.04* 0.77 £0.05*  0.50 = 0.04* 0.40 £ 0.06" 0.78 +0.05" 0.78 £ 0.05"
F14 56.105 32.642 58.022 72.239 34.735 32.690 323.437
Pl 0.000 0.000 0.000 0.000 0.000 0.000 0.000

T ca, FXTHELH HUEL , P<0.05 ;b SAERZH 4%, P<0.05
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ik SRR W IR AL TS , TS TR, FE T 0% 7
—{F 5 HF PI3K, R 1k PI3K A] {f H R 4l &
PKB W2 1k , p—PKB F{fi mTOR #5 Wi R Ak M 33
mTOR J&— > BE PR SF (10 22 2R 95 A R , A
B PABE R TEE . IEF R mTOR /B4 PI3K/Akt
{55 0 BT e — A% o7, EZREAT A K
Gl = R o RE R i S e S 1 E o v R S F 1 )
HNEFELFIE, mTOR 1E —FE 38 i K
e v B A A R R TR, 2508 mTOR K14k
TIOR3k HEm A IRS-1 1922795 R
o FEWE TR AL , BRI I 2R 1 i R A, 100 o e S 3%
SSIEE LS il PI3K/AKL B TR A S E
i 2 ZE T A2, DT SSC{of v UAAE | o 9 02 3 IMAE 2500
{H3Z ZhHR R IDE A5 TR B4 6T 2 UM PR K BB
AR B B 1 75 5 IRS/PIBK-Akt 15 S HIA
XK, HATEATE UG AR EE R R, 11 8 Ji
JFia Bl T I K U AR ZH 2] IRS-1 PI3K ,PKB
mRNA PR REZH AR B 340, mTOR mRNA
AR SoF IR 2H B 8 P4 IR (P<0.05) , [ AR 4H 41 TRS-1 .
p-IRS—1 PI3K .PKB Fil p—PKB & [ 24 4 4 75 %o} 1R
ZH K B S A0, mTOR 1 p-mTOR 2 A 40458 A4
A 2H B 4 FAEG (P<0.05) , Ui FH A2 BB I ARG £ T 751
XF 2 BORE PR K BRI AR ZH 4L IRS/PI3K-Akt 15 %
WP EATER . SRS R B, R
TR B 2R ARHT R BURE R IR mTOR I P70S6KmRNA
MIFRIRIKT, TR I 25 5 B 0 B R 5 3
S8R [ % 22 AR | DT 0 55 AR ) 1 7K, 38
WE T IRS/PI3K-Akt 15 %538 [ 1] GE 245 1] 2 UHE R
o VR L 05T

W38 BRI A R B T s ) 2 B bR
3 R BRI LW, A58 e 5 AR Be , PR IR 25 6L , 4%
TR 4T GK A1 ATP g% ¥, 3 X IRS/PI3K -
AkE 58 I HA W ER

2 £ X M
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