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CORTGE 2 BIRE DR R LR TG 25 ALAY
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IR, T &, R
(FMTLE A, SRS 132022)

B OEARTERFAERK2AHEEIH (type 2 diabetes mellitus, T2DM) #% A5 AKX it ZEL 6945 B R # AU,
¥ T2DM kﬁﬂﬁﬂ’\i’aﬁﬂiﬂ?ﬂﬂ\ Z PR (100 mg/kg) AERFMK. F. &AZ4A (50, 100, 200 mg/kg) |,
BIREFABE, 10 A/E; EEFLY, 1k/d, F4%8A. M =Mt (fasting blood glucose, FBG)  F MK
%% (fasting insuhn, FINS) . M8 Z &4 4 (insulin resistance index, HOMA-IR) & o %% & 5 A5 88 (free
fatty acid, FFA) . Hih =8 (triglyceride, TG) . % J2E & (total cholesterol, TC) ¥ 4547, F 1M A 402 ARk
KL A4 EE (glutathione peroxidase, GSH-Px) . T A AL £ B (catalase, CAT) . A2 &AL HLEs (superoxide
dismutase, SOD) . A =& (malondialdehyde, MDA) % & & & %4k & 4 1 (insulin receptor substrate 1, IRS-1)
/% @ %85 B (protein kinase B, Akt) /# ##E45i2% & 4 (glucose transporter 4, Glutd) 12 5 il 5% 48 % mRNA #= &
Bkik, ZRAN, ERFTUKET2DM KRALE. TAHRMFAAF —BRES, REKRTTHEALY; SHRARE
MmIbE, 2ERFLIT AR, %« 75740 K & FBG. FINS. HOMA-IR & 2% FFA. TG. TC 4% ¥ 2 E I M B
F 4% (P<0.05, P<0.01) ; %4778 K AN 44 GSH-Px. CAT. SODF /) 2 X AMEF & THA MR A
(P<0 05, P<0.01) , % MDA g*&ﬁﬁﬁéﬂ& (P<0.01) ; H#AIFRALE, ERIFIK, F. S ZTAKKNF
2042 IRS-1 mRNA 2 AL 2 & £ 7 (P>0.05) , Akt. Glut4 mRNA Z p-IRS-1(Tyr). Akt. Glutd & & % ik 2 F KA
2 F ¥ A (P<0.05, P<0.01) , @ p-IRS-1(Ser) & & k& B F KM EF AL (P<0.05, P<0.01) . LiELZR K,
ERA LA AL T2DM R AAERE KA FELIE R, %15 A 5 A2 3 AR T IRS-1/Akt/Glutd ﬁxﬁﬁéﬁﬂ%
KIBIR): 25 R A, 2 BB, HE RS, BAC B, W By AR 1R G B B/H AR &
8 4558 %
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Effect of Mangiferin on the Glycolipid Metabolism Disorder in T2DM
Rats and Its Mechanism

SUN Guangping”, NING Lei, FANG Xiaolin

(Department of Endocrinology, Jilin Chemical Hospital, Jilin 132022, China)

Abstract: To investigate the effect of mangiferin on the glycolipid metabolism disorder in type 2 diabetes mellitus (T2DM)
rats and its underlying mechanism, T2DM rats were randomly divided into model control group, metformin group
(100 mg/kg), and low-, medium- and high-dose mangiferin groups (50, 100 and 200 mg/kg), 10 rats in each group, and a
normal control group was set (10 healthy rats). The rats were intragastrically administered with the different agents once a
day, successively for 8 weeks. The levels of fasting blood glucose (FBG) and fasting insulin (FINS) were determined, the
insulin resistance index (HOMA-IR) was calculated, the contents of serum free fatty acid (FFA), triglyceride (TG) and total

cholesterol (TC) were measured, the activities of glutathione peroxidase (GSH-Px), catalase (CAT) and superoxide
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dismutase (SOD) and the content of malondialdehyde (MDA) in the liver tissue of rats were tested, and the mRNA and
proteins related to the insulin receptor substrate 1 (IRS-1)/protein kinase B (Akt)/glucose transporter 4 (Glut4) signaling
pathway in the liver tissue of rats were detected. The results showed that mangiferin could improve the general status of
T2DM rats, including their hair color, activity and spirits, and slow down the trend of weight loss. Compared with those in
the model control group, the contents of FBG, FINS, HOMA-IR and serum FFA, TG and TC in the mangiferin-treated
groups were significantly or extremely significantly decreased after the intragastric administration of mangiferin for
8 weeks (P<0.05, P<0.01). The activities of GSH-Px, CAT and SOD in the liver tissue of rats in the mangiferin-treated
groups were significantly or extremely significantly higher than those in the model control group (P<0.05, P<0.01), while
the content of MDA in the liver tissue of rats was extremely significantly lower than that in the model control group
(P<0.01). The expression of /RS- mRNA in the liver tissue of rats in the low-, medium- and high-dose mangiferin groups
was not significantly different from that in the model control group (P>0.05), the expression levels of Akt, Glut4 mRNA,
and p-IRS-1 (Tyr), Akt and Glut4 proteins increased significantly or extremely significantly (P<0.05, P<0.01), while the
expression of p-IRS-1 (Ser) protein decreased significantly or extremely significantly compared with that in the model
control group (P<0.05, P<0.01). The above results indicate that mangiferin can improve the glycolipid metabolism disorder
in T2DM rats, which may be related to its antioxidant stress and regulation on the IRS-1/Akt/Glut4 signaling pathway.

Key words: mangiferin; type 2 diabetes mellitus (T2DM); glycolipid metabolism; oxidative stress; insulin receptor substrate
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1/protein kinase B/glucose transporter 4 (IRS-1/Akt/Glut4) signaling pathway

2 FUKE PR % (type 2 diabetes mellitus, T2DM ) f&
— I H DL NS BBRE, R i s T e 322
REAE, WAL ™ Az 1 5 2R T AN (530 R 15 3243 W AE X
PR S BB T s ) BB R R, IR A e
AR Ko VArale Sy FE i 2R 36 7 U T2DM 1Y R 3R 4R
W, fE2BRC LIE AT, T2DM BEEEAE
2040 AET R =ik 6.42 42, T2DM JBEFH WA IR
I ZEFL, MBI ZEEL S S g 5 AP URE =
=, KEEIRCIEEL T S 8Un s | o 4 235,
BEME R . O BB IREFZFhERE FIZHLR, XA
FAFRANAE M B E IO BT LA, B AR R A
HA PR G EEL AR G ZE AL AR s e o,
X} T2DM iRy BAT 2 L,

A (mangiferin) J& T 2 W e 251k &4, HF
TP TEMBHEY P RS Rz L, SRR
YT 0ZE . b fE, XE A REHME AR L E
Sy ARZEET, TR EER) I, AR
Yo . PR RZE DT BUREE . MR PR . B
FALSEZ PR, FIEE, PR M IAS B3
AR, SEAESR, PR BTRE PRI Wz gl A
I eE . PRI AT PAREAIORE BRI /) BR A% M7k,
AT DA A A 08 T A Ao IR /) BRUEF IE 4
7, PR RR SR S W LA R 5 25 b R FH B
PRIEWL. FPREIR YA R, TSGR G ZE LS,
AL B RS 2R SZAK)IE Y 1 (insulin receptor sub-
strate 1, IRS-1) /45 [ #%if# B(protein kinase B, Akt)/
#5245 1 4(glucose transporter 4, Glutd) {55
i iz B2 T2DM BB R EaL A AR ) S B
HHLHFITO, B4 1k, PR MGEE T2DM K BB
NEACHER AL S A3 . IRS-1/Akt/Glut4 {55
PR G, R IAHIE

ASHIFSE R FH b e R AR R SR IG5 IR s 1 S
VRAA B 2R (streptozotocin, STZ) 57 Kl T2DM &

B, BEB 4 T RERIT A, W pE O oS I b
(fasting blood glucose, FBG) . 55 I JiE & 2 (fasting
insulin, FINS) . & &3 Z #K Pt 458 %X (insulin resistance
index, HOMA-IR ) M Ifil. 7% i 25 g W72 (free fatty acid,
FFA) . H il =T§ (triglyceride, TG) . & iH [& i (total
cholesterol, TC) %5484, BHAI T SR 7E 1% T2DM #4
R RS WA B BN QTG LR 7
e, B — 26 R A 40 2L R AL B bR 7R B . IRS-
1/Akt/Glutd {55 38 [ FH 5C 5L K] S 87 1 R IR SEFE 4r,
BT RE X E AR IRS-1/Akt/Glutd {5538 1%
RS2, 4] A5 1 B ks T2DM B I CIsEs mLAVE
M5 FALE, LA 2524 T T2DM BEAR Qi 3=
BLATRIT PR AERlA ) SE R AR
1 MRS
1.1 MRS

TE IR SD MM R, 1A= 180~220 g, 3£ 80 X

i 5 RO 24 5256 sh gy oo 3248, S G A% IE S

SCXK(#)2021-0001; S5 sh4) H UK . $RE, 7E
22~25 C BRI N AR, =MWk 12 h BIEE A 3)
Yidte . FRUERDEHS mb s IR R B0 TR
S SN T, R RRLE 59% b)) LA
B, B0 20% FERE . 10% FEIH . 10% EE R KX 1%
JEFEIEE . AT 2835 AR AL TS BefG B ZE 5 257
HLiE L (2020101301), Ff42 I8 3R S I 25 T FH 9 52
B sl NGB M

TR (4liE = 95%) (Hit5 20201214)  WTPE
2 Hi RN AR ) TR A RS Wl F XU e R A%
0.25 g/ A ) (#tS 20210125) T _E i =25
IR T STZ(#HES V900890)  Z:[F Sigma 4 Fl;
0.1 mol/L F7# iR #7462 ik 4 2% vh ik (pH4.5) (it =
GL1720) dbutE B3R ] FINS f2 FFA &%
R & (HES m1302840. m1092767) |- il
BRAE R A BR S Wl 5 A e H IR S8 e ) Bl ( gluta-
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thione peroxidase, GSH-Px) . i % 1k & [ ( catalase,
CAT) . BEMAY)E 1L (superoxide dismutase, SOD)
1% 77 5% N % (malondialdehyde, MDA ) &5 w46
)& (45 SP12672. SP13470. SP12914, SP30131)
RINTERAE YR AT BR 2N F] s RNA $R G706
WikESHAFE S SYBR Green Master Mix (35 10606
ES60. 11119ES60. 11198ES03) i3 A= MRl
Fi Nl IRS-1, p-IRS-1(Tyr) | p-IRS-1(Ser) . Akt 5%
Glut4 £ Fa Pk (LS ab52167. ab4873 . ab5599.
ab8805. ab33780) FE[E Abcam A FHl; NI EH
(p-actin) £ 55 BEPL i M 1L 2P 1gG —hr (it %
20536-1-AP,PR30012) BN —JEAYHARATRAFL,
BRI MY 3E1E Johnson 43 Hl; 5424R
AU HE = 3 &5 .0 L 78 [E Eppendorf 23 F] 5 Multis-
kan FC BRI KEAR{Y  SEE Thermo 2 F]; 7170A
e H i HAH SIS UV-9000 Y £84
AT ULAYEERETE T AR R H]; 7500 #Y
SCHTER: PCR A 24[E ABI 22 F]; Mini-PROTEAN
MR Ak &2 Mini Trans-Blot B8 2458 &
Bio-Rad 4\ #]; Image Station 2000MM #8144 5%
Z£[E Kodak 22 H] .
1.2 EWHE
1.2.1 KEL T2DM BRI 7 | 4320 M 2525 KB
T2DM AN, S22 3 0 1 51k . SD KB
TR EREE 7 d S, AR T BEN LA IR X B2 (n=10)
FIrE B B 4H (n=70) , IE % X BE 20 K B AR iR et
MR, bl IR 2H X BRUH bl s e bk 5% . 4 )
J& , R EANER K 12 h, =B v R 4 R BRI s T 5
0.1 mol/L ¥PERR-FrIE PR ENSE vk (pH4.5 ) TC il i ¥
FBEN 1% Y STZ % (35 mg/kg), 1EH Xt BELH K B
J1 S VR ST AR TR Y 0.1 mol/L A7 MR -1 A5 MR 4 5%
W (pH4.5) . THEHTZEN 3 d )5, FEHEHIKR A =6
FHRZH KR FBG &4, X4 FBG &1 = 16.7 mmol/L
AR R AR G Ty, HE AR 54 HONARR 77.14%) ., 25
% FBG & 5t i S e IR RS- 2 I, 4y 50 A
K BERL A R AR A2 . — F XSUNICE A 2 SR
SR, 10 H/gH ., XU K RRAE S 447
ZHXUIR(100 mg/kg), PR L Rl g R R
HEH AT RAF (50, 100, 200 mg/kg), IEH X REL
T A HU Sk B 20 O B E B 281 K, E B IR
10 mL/kg, 1 ¥/d, FFek 8 Jil; Horh — HE BUIR ) 25 245571
HES I SCHR [13], PR 45 2557 2 2 Sk [14]
L5 G TSI LS R TIRAE . L2545 2H K
FR—BCIRES, TR 2T AR ZY 2. 4. 8 BIFRESS4H
KEAATE
1.2.2 FBG. FINS & #ll5E &2 HOMA-IR i35
LR L g 25 20 AL 8 JE] T IOBE ASCRS: I 4% 2H O B
FBG %, RIRG LA, IR BRI 3= 30 ik
BT, 50508 YR 5 SO L 2, FHAE FRER /K v 2
FRER 1M, 7E—80 °C. vKFA T RAF . FINS & HEAGII R

JH ELISA iEEA70, #aE 2L IR 222 FINS & =0
S UL 45T o
HOMA-IR = FBG x FINS/22.5

1.2.3 IfiLi& FFA. TG M TC &#ilxE  #54H R
W FFA &l % ELISA 15, #2098 25% FFA
Er ARG S BB 4R R 1YE TG, TC &
RS A A AT G T
1.2.4 JIT4H4! GSH-Px. CAT. SOD #% J1 &2 MDA &
HWE  M—80 °C kG B [FIFRAL L2, A
HAFREL 100 mg, A 9 fF(FEEMAFLL) B = 4 <C
AR FRER K, ZEVK EAIIR G HIAE 10% FFZHZV ST,
BLODH B . Al it GSH-Px, CAT. SOD i /)
K MDA & ARG S0 iF4H4 GSH-Px. CAT.
SOD 7% /1 Kt MDA &+HU7,
1.2.5 HFZH4 IRS-1. Akt X Glut4 mRNA 2k
BUBRAE I AT ZH 29, F RNA 32 Bt 7] & 4% B
RNA )5, %% 55 cDNA., PCR 314 1LL cDNA A
2, PCR 5780 Unse 1 iR, 3 _LigsERG =4 T
BARAE G ¥ RN AR 95 °CL 35 5;95 C..
55,56 °C. 1 min, FLAEES 40 IR, EAEEMIHETT 3
WKL SR, VA p-actin NNSIEH, R 2724 31
B IRS-1. Akt Bz Glut4 mRNA FEiLHES,

# 1 PCRIIYITFS
Table 1 PCR primer sequence

g 7PN

HERH Ak (bp)

S1HF51(5-37)

EMB4#): TTCAAGGAGGTCTGGCAGGTTATC
IRS-1 109
S5 14): TCACAAAGCTGATGGTCTTGCTG

314 TTTGGGAAGGTGATTCTGGTG
Akt 152
J 5 14): CGTAAGGAAGGGATGCCTAGAGTT

514 CCCCATTCCCTGGTTCATT

Glutd 140
" S5 #): GACCCATAGCATCCGCAAC

111 5]1#): GCCTTCCTTCTTGGGTAT

-acti 98
factin K 514): GGCATAGAGGTCTTTACGG

1.2.6 AFZHZ p-IRS-1(Tyr) . p-IRS-1(Ser) . Akt [z
Glutd E £ EBME  FEMARBUITZA L 100 mg, 59
TR FE I, A T 11l 551) S M 224, B ok
5)3%, il T Bradford HEIILEEE FHMRE . R
4T SDS-PAGE HLUK M 5% A543 AED ), IRS-1. p-
IRS-1(Tyr) | p-IRS-1(Ser) . Akt f Glutd ZEHTIR
ML 1:1000, B-actin HIFEELLATISA 1:2500,
1gG —HLrIMiBE L] oA 1:5000, Hjin4s ECL {4,
BS54 Image Pro Plus 6.0 -2 H #9851
IREAHE
1.3 IR

F SPSS22.0 A RGE 24404 TAE, Bty
It “XES” RN, ¢ YT P AR e, R =
J7 225 2 4R Al EdE e, P<0.05 5% P<0.01 B
INHZESAGIFE .
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2 FER5HHh
2.1 TEREX T2DM KR —ARRSRAEZERF

TE X BB 2H R RS i AR oK B o, B
RACEE, WG BN RS, KSR AT BRI R ZH KR
B RARET ORI, BAAE . Z4aL BRE, 15 3)
Hg> | ATERGE, RPN EERE . U H RUIRA S R
I, v, SR R B A R AR L ORI AT KRG
B, B0 15 B SORE R AT TR 2, HLEETRYT
FfTR] A SE G, A RO R S B i . PSR X T2DM
AR AISE, UN5R 2 FioR. 2R 2500, 5155 X g
ZH B3, AR BRZH R BRUACER i 25 B AIR(P<0.05); 5
FEERIST AR ZH Py, — H BUIIRLE B P SRFEER . L =7
K EAREIC R FAM(P>0.05) . FEEEAL25)H
e, TE R B O BRI B AR I R, SR X HEZH
B B P22 NI, 5005 X RRZH HR s, A s B 2H ok
FUREELAZY 2 J8 . 4 T8 K 8 JE i) #9458 BEAIG
(P<0.01); SAAIRT RE 20 Eb e, — FF XUIREE | -S4
L R BRAEZA 25 4 S8 L 8 JE M v A v 7l el
TELR 25 8 TR W AR T ¥4 i 58 s b \m =5 1% il ( P<0.05,
P<0.01), 25 R FRAT-RE ] LI sE T2DM KB4 EE
TREREEFA
2.2 TREFN T2DM K FBG 2285 M

1= MBS 2 T2DM (19 32 ZERFE 22—, PR %
T2DM KE FBG & &SI, UM 3 s, 1EH X
MR KB FBG & i — AN TIK T, AL} IR ZH R
F FBG & — HAN T /K, PHZH R BN 25 e a)
AN 227 (P<0.01) . 5452540 KK FBG &
R 5 2 243 1 TR 114 S0 1 2R T RAAT,, 5 ASE R0 o) R 20 L,

TSR L SR e K UG 2 2 S
TR B ZH L5 24 4 JEIT IR FBG & st R AR MR
FEIA I 2 el 2522 5 (P<0.05, P<0.01), 14k
PR B K T2DM KL FBG & & 091EMH,
HAZAE FHEA 79 e S s P ARt
23 TEREF X T2DM KR FINS & 2 & HOMA-IR
(=GR

TEHRAEXT T2DM K Bl FINS & £ &2 HOMA-IR
{EA IR, QN 1 PR o AR FRZH KB, FINS &
F: HOMA-IR B A% 25 15 T 1E & X B 2H (P<0.01),
&7~ T2DM K BRAFEIR S =Pt &ad 8 JAMIE
I7, HSUIRAH B p SR I b srl g R B FINS
P K HOMA-IR (B ¥ B I F AL A% BE2H (P<
0.01), ¥E/RTRATREAL 35 T2DM KBRS FE AL
PUIRZS . S KIEPLAE T2DM 3 i L R i
80%, = EEFRIN A B 2L L e i 2 ) FH AR
TIRPHEGE T 00855 , [P 2R A2 A4 D s U R AT
5 AR EAP T EZL R, HoE R FINS & &
K HOMA-IR (B 55 FHE0 RS RARPUE S 30k
REACIHIESTHLAY 222N, WS S R TA BTk
3 T2DM FER IS HLAEIRE Y,
24 TEREX T2DM KRMJE FFA. TG R TC 8&
oA

ABIFFE L5 S S B0, 15 15 % AL LA, Ao g
HARFUMKG FFA. TG M TC &8I W3 T e (P<
0.01); SHIAIXF BR2H bh e, 28— FF U P S1R 379G
7 8 AG, SIG T AR RIS FFA. TG & TC & &
143 40 25 B 25 FRAIR (P<0.05, P<0.01) . TE5H X

2 TRHEXT T2DM R RUAE A2 (n=10, )
Table 2  Effect of mangiferin on body weight in T2DM rats (n=10, g)

ol e
ST 252452 452 j4)H 45 2j8)H

IEH X AL 415.78+48.59 454.52+51.62 481.39+53.14 534.69+44.78

RN A2 371.33+32.10° 356.25+47.91" 302.89+36.98™ 268.52+27.15™

U 362.67+34.13 381.59+34.23 351.35+42.19* 332.46+31.28%
TR R 378.68+41.29 358.09+32.54 310.97+37.33 287.12429.13
TR R A 363.47+40.84 357.84+43.81 332.01+38.07 303.38+36.02"
TR AR 369.83+33.25 366.15+45.06 337.90+25.69" 329.71+33.53"

: SIER XL H, "P<0.05, " P<0.01; SHRXTIRZ L, “P<0.05, #P<0.01; 23 K K 1~IE5[H] .

F# 3 RHEX T2DM K FBG & 1 (9520 (n=10, mmol/L)
Table 3 Effect of mangiferin on FBG contents in T2DM rats (n=10, mmol/L)

i FBG
LT Yheh2)H Y24 2528

TEH X 2 5.39+0.28 5.41+0.32 5.27+0.45 5.48+0.56

I Xt 2] 24254331 23.1842.26™ 24.22+43.54™ 21.66+3.12"

RN 23.62+3.17 18.09+2.11%# 12.39+1.02% 7.43+0.87%
TERAFAL A 24.162.94 22.75+2.48 20.54+2.35" 14.91+1.53%
TR R 22.97+2.64 19.35+1.51% 15.61+1.79" 10.85+1.24"
TR AL 23.48+3.78 19.1242.05* 14.57+1.33% 9.06+1.30*
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25+ 1500
*%
20+ 1200
*%
= =)
2 157 = 9001 o,
z ] #
Z 10 < 6001
= =~
54 300+
0 0
A B C D E F
25+ ok 37
207
=15 # N T #
: g
S g # e
3 104
% 10 » 21
it
51 #H
0~ 0-
A B C D E F A B C D E F
1 R T2DM KR FINS 75 K HOMA-IR {95 5-
i (n=10)
Fig.1 Effect of mangiferin on FINS content and HOMA-IR H
value in T2DM rats (n=10) Q 3 ok p
=]
e A IEEXTIRAL; B: BB BRZE; C: —HBUN4L; D, E. F: £ " i
PRI, . AR R 2~ 5 R O 21
[
T2DM KU FFA . TG M TC &&=, IE 2. 14
T2DM H A NEAGSIZEL, B e —Fh e At
O_

PEBSRP, FFA. TG. TC F &S5RI /K 2
TEAASCE, AT RAA U AU AR A G ZE LA™ EE R R .
Z AR F R R B, TR TT LABRAIC A &M 2 AUbE
FRIR /LTS FFA. TG & TC & &, dEmiEA s ig1%
WEERL. AMFREIRFEREFR, PR 0] DI 30K
= T2DM K EUBICIEETL,
25 TREX T2DM KR AFZH 4R GSH-Px. CAT.
SOD &FHK MDA 218N

TEAR X T2DM K BRUHF4H 41 GSH-Px. CAT.
SOD #i 71 J2 MDA &2, aniEl 3 fras. SI1E
R REZH B gy, A5 ARG RE 2 R BROBF 42 GSH-Px.
CAT. SOD & J1# W2 Bk (P<0.01), 1Ml MDA &&#
B i 2N (P<0.01 ) 5 SRR BRZH e, — F XUIR
2H R SRR, L E R R BUF4H 4 GSH-Px.
CAT. SOD ¥ J7 35 skl i 334 in(P<0.05, P<0.01),
M MDA & il i 2 AR (P<0.01), FR AP R4 ik
% T2DM K EUBEIE (IR Z= SLAME I S Pt s b v ch
Ko UL T2DM 51RO IR IS 25wl DI
Ko EALN BT DL A iR p AN R T, T
[PEGIRRIEZ Ul SRE i AL ] A 5 e S S U AN
YL, BT R AEBENR A EEEL; FENRACUNEE L X RT L
HENNAA I THEFE, PE 3G 148 (reactive oxygen species,
ROS) 1A= i, MM S [mlsE ik AisA Qi Jin s ks G
ZEELFEEPY ) GSH-Px. CAT M SOD ZHUAZER 4
AEBTEAL R G A 1 B2 lS, MDA 8RN U

A B C D E F
B2 PS5 T2DM KBRS FFA. TG K& TC 7 & 1520
(n=10)

Fig.2 Effect of mangiferin on the contents of serum FFA, TG
and TC in T2DM rats (n=10)

WALy, FLE B R A A LA S A R B 1
HEFEHRP0, Al-Saeedi 58P ST A BL, PR AT
LU L Nrf2 {5530 B PN 2 24 M fo 52 5t 48025 T e
I B BTS00 AL N 455 Zhang 2508 WFSETIE
S2, PR REAS I LR R A S P A AR AR g X
JHEBEREAR S 2 IR A% AN B A A BIAI TR, AT L
TR TGS R AER DY | IR SR AERS MBI M
T B BT EARESAE, SARSR 2 SRAHTY -
2.6 TSREX T2DM KERAFEL IRS-1\ Akt K Glutd
mRNA FIERIZN

AW FE RS E H PCR R T 4% 4H KR
AFLHY IRS-1. Akt X Glut4 mRNA Fik i, 455840
Kl 4 fras . HTF4HZH IRS-1 mRNA FikHE1EA4H KB,
Hr 4 JE I 35 25 57 (P>0.05) s BRI ST BR2H K FRF4H 4
Akt 2 Glut4 mRNA =ik fpf i 250 T 1 5 X FEZH
(P<0.01); & W XU = RHEYT 8 JE&, JHFeHZ
Akt 72 Glut4 mRNA =ik & BAR BT 8 2H 5 35 sl Ak
AN (P<0.05, P<0.01), £ R 1H1T LIAE
FERIKOE FARE Akt N2 Glurd mRNA 3k, {HXF IRS-1
mRNA FiATCH 520
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