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[HE] B VUG R BRI 2 BUB% IR (type 2 diabetes mellitus, T2DM ) K fl ML ¥ 25 I [ & 3 /K F (fasting insulin,
FINS) , #8 S Ak ¥) 1 AL i ( superoxide dismutase,SOD) , P - ( malondialdehyde , MDA ) , C-5z i # H ( C-react protein, CRP) K JiT i
T % BE O (glucokinase , GK) kA Y S0, 1 H R MERL ] o 75 3% < 4% SD K BRBE AL 43 o 1E 5 % BRZE AVBE B i A 20 o SR JH &
&R A /NI ip 4 Rk 3 (STZ) 28 mg-kg 'Sy 2 A PR A58 00, 6 460 0 B U BB AL 3 S A5 T 4 3 0 00 17
AR 41 (22.8,11.4,5.7 g-kg ™) , HIXUIRAL (0. 15 g-kg™") o 1E % XF A2 RIS AU 20 45 T A B AR K, & S 25 0000 ig 4
TAHRL 25 FELE ig 5 R, A AL EEE R K B 2ZS I il B (fasting blood-glucose, FBG ) (14745 £k s ELISA 32 45 I K B ifiL 335
) FINS,CRP 472 4k 5 32 70 G e i) K B & v SOD, MDA [y 7K - ; RT-qPCR &AW JIF JIE A GK mRNA fy Rk, &R 5IEHE X
B LB B2 vh K B 1Y) FBG, R &% 3R T 48 %X (insulin resistance index, IRT) X IfiL 3 ' FINS, CRP & & ¥ 8 2 F+ 55 (P <
0.01), il SOD & 14 B W &AL (P <0.01) , %7 B& M UKL = L f K5 & 41 FBG, IRI, FINS, CRP i ¥4 35 B @ F# {1k (P < 0. 05,
P <0.01),S0D 3 PEMH & I+ (P <0.05,P <0.01) ;A 20 K B IE ' GK mRNA (1) 335 00 8RR K (P <0. 05) , 37 K M ks v
RF & 20 GK mRNA ikt B FH i (P <0.01) o £5i% 57 M bl UKL AR W] 2 K&K T2DM BRI W , 7T 68 9 7 F AL 2 38 o [
R PR W8 TRT JK -, 3 5 BT 48000 N BRE 0, D842 JRRE S I, LA K32 & T IE GK mRNA ZKF i 2R .
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[ Abstract |
superoxide dismutase (SOD) , malondialdehyde (MDA) , C-reactive protein ( CRP) and the expression of hepatic

Objective: To observe the effects of the Xinjiangtang granule on the serum levels of insulin,

glucokinase ( GK) mRNA in type 2 diabetes mellitus (T2DM) rats, and to explore its anti-diabetic mechanisms.
Method: SD rats were randomly divided into normal group and diabetic group. The model of T2DM rats were
established by feeding with high fat diet and injecting low dosage of streptozotocin (STZ) at 28 mg -kg ~'. Then the
rats in diabetic group were randomly divided into model group, metformin group (0.15 mg kg™ '), and low-,
medium-, high-dosage groups of Xinjiangtang granule (22.8, 11.4, 5.7 g+kg™'). The rats in normal and model
groups were given the same dosage of normal saline. All rats received oral administration of corresponding
medicines for 5 weeks. The levels of fosting blood glucose (FBG) were assayed by oxidase method. The serum
levels of fasting insulin ( FINS) and CRP were assayed by ELISA. The serum levels of SOD and MDA were
detecteded by assay kits. The expression of GK mRNA was detected by RT-qPCR. Result; Compared with the
normal group, the levels of FBG, insulin resistance index (IRI), FINS, CRP showed obvious increase (P <
0.01), and serum SOD level showed an obvious decrease in the model group (P <0.01). The levels of FBG,
IRI, MDA, CRP of the high-, medium- and low-dosage Xinjiangtang granule group showed obvious decrease ( P <
0.01), the levels of FBG, IRI, FINS, CRP showed obvious decrease (P <0.05, P <0.01) in the low-dosage
Xinjiangtang granule group, and serum SOD level showed an obvious increase as compared with those in model
group (P <0.05, P <0.01). The expression of hepatic GK mRNA showed an obvious decrease in model group as
compared with that in normal group (P <0.05). While it showed an obvious increase in medium-and low-dosage
Xinjiangtang granule group as compared with that in model group (P <0.01). Conclusion: The Xinjiangtang
granule can significantly reduce the blood glucose level in T2DM rats, which may be achieved by reducing FINS
level, enhancing the capacity of resistance to oxidative stress, relieving inflammation and improving the hepatic GK
mRNA level.

[ Key words | diabetes; Xinjiangtang granule; oxidative stress; insulin resistance; glucokinase

¥ PR A ( diabetes mellitus, DM ) J& — 2% f A [6) 955
PR BB B 200 i 53 DA e 5 3% 248 0T AR RS A J2
By R AR RRAR , LA o o T SRR 9 A P
o AW H KA 2.46 {¢ N AT HE IR 9% , 2025 4F
X BT WK R ik 3.8 42, DM B Rl — 3 4 K
PR T B (] 50, iy ob [ 69 DM & B o 2 R
f37 , T 7 A09A 7 1 BRI I 3 1 2y g L H AT
DM ) % S AL 1 v A -+ 43 B , HC O 2 E /R 97
F AR T Ao s AR R I A R 2
8 5 7 BERN 24 A SCHERHGE L 2 & XS AE g8l O (I
w7 R HAT A 7 M kAT T AR A A AR
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(type 2 diabetes mellitus, T2DM ) Jk B ML , 1ML 35 fifE 55
KV, N (MDA) 8 A Ak ¥ B AL il (SOD) LA
Qe JHF I ) 7 A O ( GK) i PRI I 742 Ak, ke R 15 7 B
BERURL X 2 RUE B R BE (Y R0V FHAIL TR

1

1.1 3% ek SD KR, SPF ¢, #& & 180 ~ 200
g, AT KB EZLRINY L, G5 SCXK
( #.)2008-0002 ,

L2 2y Ao BT R MR URL , ) 2R B ikt = 24 B
AR FRME, A KA IR XS5 AH
B, B RS 25 3,16 g0 ZIMIA B TTMRZ M
PGS L RAL 22 Be AR N AR S . A
BRI 7 370 & (diE 5 20130805147 ) , MDA 425 & (it



Ja3C, 45 BT R RORE X 2 RO DR O SRR &5 AR BT I GK 3R3A B 32 )

220131006) ,SOD izt #] & (#L 2 20131107) , L) | izt
RG340 [ A A ) TR BRI, B 5 E ELISA
KA & (R LAY T RARA A, S CSB-
E05070r) , 55 Bk 4% 6 &= (STZ, 3¢ [F Sigma 2\ w], it 5
B64219) ,C [z i & 4 (CRP) ELISA {7 & (I £
W T REABR A AL, S CSB-E07922r) , #5718 — H XY
BCR (i 36 b g e 52 5 @ 25 A R 2 |, it 5
1206079 ) , Fr A5 R AT 162 IR A ( K HE T A U= Ak 27 1)
J7) 3 5 s R & (in % K Fermentas 24 W], it 5
K1622) , 52t 26 5/ PCR K5 & (RT-qPCR) (fin %
K Fermentas 3 &), #it 45 k0223 ) , 4 %4 1% i i ( GK)
LB Y. i 5'-AACACGGGCCATAAGTGTGT-3,
T 5'-GCGGATTACAGCACCAGCTA-3" ; B-actin 3 [K]
219 b 5'-TCAGGTCATCACTATCGGCAAT-3',
U 5'-AAAGAAAGGGTGTAAAACGCA-3" (1) 2£47
YR A PR R L) .

1.3 {448 XK s R 15 A iR (38 2 R
H)) 759 RUZEA-RT W 60 BE I (B AR R AN
WwARAR) AR BRI (EEMBAAT),
Xiang Yi H-2050R-1 Y 5 38 ¥ VR 25 0 B (31 g TR
IR 7)), Mettler Toledo Al-104 %1 43 #7 K 3 FI
Mettler Toledo DELTA320 %! pH 1 ( Hi + #5 45 #1-3C
F £ /3 5]) , ABI Stepone Plus SZI 22 % i 5t PCR Y
(LHEMHEDRGEAF)

2 Hik

2.1 BRI OR BB 4 90 R RS I Ak
WEFE 1SS BEALA 2,10 JAESNIE R 4, HARE R
B PRI TR ZH T 8 20 R MR A o R BRL L, A 7R
AR R i Bk, S i T AR A R AR SRR B ) ol
Peftt, 4 FEH R BAE | 12 h, BERLAH — Wk ip
STZ 28 mg-kg ™"/ G K BUBE IR R, 1E % 41 ip %5
EATIEIR - E R 22 vh W, 1 RS Il bE AR K
Wi P =5 B i B (FBG) , dE AR 55 H, B
68.75% ,%EHL FBG > 11.1 mmol - L™ i) K i 50 H,
GRS A RS SCER (S ], B 2 v 3R a4 R LR o
7 AT CRERR ) I 70 2 o R = 4 43 B R R
Y 3.5, 14 A% i W (B R AL 23 R0 ASE AR 2 i B
TUORL G R IR (22.8,11.4,5.7 g-kg ") b
2 — FF WA (0. 150 g-kg ") o H 25 50K 551 BF g 41
Koy, FH R 4 7K P R v FE o 3.0 gemL T A I
ig Y2, IEH AL R R4 4y ) g 4 T AR R A 75 1
KGESLLS 2G5 A iy A I 2 45 T bR iR R
TRE, AR H Ak S 4 T R R, S W) B i
WK .

2.2 FEARHI& KAAESR S RIREER 12 h, & JE
JFE VKR I, W FBG 5 13 B LY 22 A RR B, O I R
I, 43 L3, B A B B 2 R I 1L v MDA 5 &,
FR R SOD T 1M 5 il 5 5 72 W B 32 ( ELISA) i 5
I 77 R & 3 (FINS) Al CRP & &, & 7 B 4% 41k
R G UL B EAE . TR SR R BRUF /N 200 g,
DEPC 7K 4k B J5 %6 A VR A7 48 b, WA R A7 & 3 8
RNA Feial 7 & vt W 5 SR IS RNA K3t e 5 J iy,
ABI Stepone Plus RT-qPCR 1% il & AT IF GK mRNA
3235, cDNA R4 B 55 W (PCR) ¥ 1 24195 C
A ¥ 10 min,95 CA5IE 15 5,60 C iR k 30 5,72 C
FEAH 15 5,40 A 3, 1 5 FLA 6 B (E (Cr) |, A X
mRNA 3k % FHADG & A 27958, ok AG
fii = GK Ct { - B-actin Ct i, HOMA F&EAEAIA
25 K BB S R ACHTHE AL (IRT) = FBG x FINS/22. 5,
2.3 griteEab e RAH SPSS 17.0 b RG22,
TR, 2 &5 2o AL FLRCR FH B R O 2557
B, PR 2 [8) S 25 L AR B LSD 1, P < 0. 05 Ry 2%
RAEGIEE X,
3 &R
3.1 %} T2DM kBl FBG,FINS,IRI [y54m 5 1F
BT A b A, T2DM B A 4 R B FBG | Il FINS
KX 2 T (P <0.01), IRT & 3 19 & (P <
0.01) ;45255 FlJa , SRR 20 Hods, — U K B
FBG,IRI,FINS ¥ i 2 R (P <0.05,P <0.01) ;
R R 55 KK L7 i 41 K B FBG, IRI, FINS 348
TRE(P <0.05,P <0.01) ;387 B A0R: b 7] £ 2 K
Fl FBG,IRI ¥ 3 F & (P <0.01), WK 1,
3.2 % T2DM kK Bl IfL & MDA, SOD, CRP ¥ 5
M 55 OE R X R A LG A, T2DM BE A 4 KRR i v
SOD % # F& ik (P <0.01), MDA, CRP B i J} /&
(P<0.01) ;25255 A, — W XA K B SOD
BT & (P <0.05), MDA, CRP & Z &L (P <
0. 05) ; B [ A WURL & IR0 & 20 SOD B &8 Tt &
(P<0.05,P<0.01),CRP f2 % FF& (P <0.01), %
RE M 00 kz vh 50 i 4 MDA, CRP & % T B (P <
0.01),80D 7Kt #E i (P <0.01) . WK 2,
3.3 XF T2DM KRFAE GK HHEFLR W W 5
IEH X R AL e, A A 2 K BRUFIE GK mRNA % 5K
K- 5 AR (P < 0. 01) 5 5548570 2 Lb A, 3 o i
Kb AR B AR BURFIE GK mRNA 35K /KO 5 3%
PR (P <0.01) , — HIRUICLL | b8 A 0k w2 57 2 4
K EFME GK mRNA 3K KP4 B It H 2 % 6
GiitsE L. Wk 3,
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x®1 FEERHIT AR FBG,FINS f1 IRI B& 0 (x +5,n=10)

2591 Fl /g kg ™! FBG/mmol -1, ™" IRI FINS/mU-L "
E% - 4.99 £0.27 5.47 +£0.45 23.40 0. 65
FETRY - 27.31 £0.92" 46. 66 2. 38" 38.58 £2.09"
I XUIR 0.15 20.95 £0. 78" 18.87 £1.10% 20.26 0. 86
T R B ABURL 22.8 24.03 £0.95% 30.27 £2.01% 28.27 £1.19%
11.4 21.06 1. 09" 32.55 £2.19% 34.32 +1.36
5.7 21.77 £1.22% 23.41 £1.10% 24.29 £0.72%
T HIERAH D P <0.01; SHBA LEY P<0.05, P<0.01(F£2~3 ),
F2 FEEFAARMDE MDA,SOD 1 CRP B0 (x £5,n =10)
25 5 FlHE /g kg ™! MDA/nmol+mL ™! SOD/U-mL ™" CRP/mg-L "
EH - 4.17 £0.43 193.03 £5.57 1.24 £0.54
FEAY - 5.28 0. 17" 132.74 +16.90" 1.74 0. 07"
I UIR 0.15 3.99 0. 40% 177.76 +14.93% 1.02 +0. 89%
ST W Yo 5 ks 22.8 4.31 +0.35 173.77 £10. 13% 1.48 0. 12%
11.4 3.91 +0.26% 206. 14 +11.90% 1.68 +0. 12%
5.7 5.14 £0.52 163. 04 +3.29% 1.23 +0. 10%

R3 FEEEBALIT T2DM R % X B AT
GK mRNA RiZHI#M (2 +s,n=10)

21 5 H /g kg ™! GK/B-actin
EH - 1.46 0. 33
FEAR - 1.00 +0. 04"
LR 0.15 1.11 £0.33
R TR 22.8 1.16 £0.05
11.4 4.14 0. 15
5.7 5.24 +0.25%
4 itig

UTAEK , £ T2DM W58 b, Bk 1 22 1 F 5 3 4
GK /E—AH Z A AF LA, B GK iy Rk 54
PRIGAH FH BB R, CK H N, A7 X2 7 B YL
52 kDa, Jg — iR B (¥ C OB S , 17 S A 4 B Y
EZ A% BA o M B B 2 200 A S e, 32 A
TE T T4 M A B 2 B 4 Mok 2 5 WE A o T I 2
PR T 225 B 22—, GK R o 0 5 b 5 2 i B¢
TBOFIVIE S8 JF AR D 1 - 0 A FH AL ) ok 4 422 e i AR
PER o BT I, BF414UR GK 2 55 0 e i 12
2 2 W A 7S Ty 6Tt R A R B, A 1R 5 3R 1 L ) £
PR G 5 ik A e 2E I D0 & RN A7 % o B
FERBL, I HE GK mRNA JK P42 w5 1 [7] i i 4R e il
ZFBE, HILTTRES S8 Fapi L d ™ . M IR
KA BFE GK mRNA 23K &, BT i s 36
SHOIBE T B DR 248, R S Ak
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RS R, DM P2 R IR 20 GK mRNA 7K P38 0E
GERE AR ETY 2 (i

H H, © A K i W 58 IE 52 804k I RN B i 25 4K
PO IR B 9 & o B R L R R LA 4]
7 5 2 P R IR A R I AR I KR A R R AR
A A DM S A I B R R 3 vl
B ORI B 200 R I AR v R A A R B R R
5 B IS B B SRR R, AR R
PR KR R SR 4505 B E B RR UL IR 2 AR TR
EIRENESE R L e LR (SO ) T R
TR B S I MR AIR , DA B A i 3ot i R A R 5 A TR
IS i T NI =R A VR N R g L E =R (TN
JBE & F KB L BE T A AR OB U PEE R
U, gl T2DM B 35 480 Ak I 38 A ik 52 2R IR0 0T B IR
WA EEIRITER

R A 5 2 B e 2 O W | e A Ak N U R
19 5 R AP TT W R R AR o TR b OB 2 T
ALFE A WL R AE R AT XS E A, B E
S0 Hb B IO AR Y W MR T ) B AN B ) B L 2%
[ FARHL L L S GK FakmfE ™ . ik
A w5 B R R AT LA B Y
BEMUBEAE o X S LA R B AN 58 S Ak
REAT A B AIG A Ak 9 A il BE 0 7= A, B 5 SOD IR
P, FEAR MDA K AR BFSE BoR, 5B R 4 L
BB BB URLIR T S, B PR R BRI Y SOD /K
JhiE , MDA Fil CRP K P [ A%, 35 W it & A6 B ) 4
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