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[ Abstract | Objective: To investigate the protective effects and mechanisms of Xinjiangtang granule on
kidney in streptozotocin-induced type 2 diabetic mellitus ( T2DM ) rats. Method: Fifty male SD rats were
randomly divided into the normal control group (8 rats, normal diet) and the model group (42 rats). Rats in the
model group received a high-fat-diet for 4 weeks and peritoneal injection of streptozotocin ( STZ, 40 mg -kg ') to
induce T2DM. The T2DM rats were randomly subdivided into the model group, the metformin group (0.15 g -kg™'),
the high-and low-dose Xinjiangtang granule groups (12.64, 6.32 g kg '). The corresoponding medicines were
intragastrically administered to rats once daily for 8 weeks. After 8-week treatment, body weight, fasting blood
glucose (FBG) , ureanitrogen (BUN) , serum creatinine ( SCr) , total cholesterol ( TC) , triglyceride (TG), high
density lipoprotein cholesterol ( HDL-C ), low density lipoprotein cholesterol ( LDL-C) of serum, superoxide
dismutase ( SOD ), malondialdehyde ( MDA ), glutathione peroxidase ( GSH-Px ), catalase ( CAT) and
transforming growth factor-8, (TGF-B,) mRNA, plasminogen activator inhibitor-1 (PAI-1) mRNA of kidney were
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detected. Result: Compared with the normal group, the levels of FBG, BUN, SCr, TC, TG, LDL-C, MDA and
mRNA expressions of PAI-1, TGF-B, increased, the body weight, levels of HDL-C, SOD, GSH-Px and CAT
decreased in the model group (P <0.05, P <0.01). Compared with model group, the levels of FBG, BUN, SCr,
TC, TG, LDL-C, MDA and mRNA expressions of PAI-1, TGF-B, decreased, the body weight, levels of HDL-C,
SOD, GSH-Px and CAT increased in the Xinjiangtang granule groups (P < 0.05, P <0.01). Conclusion:
Xinjiangtang granule could remarkably regulate glycometabolism of T2DM rats, and mechanism may be associated

with inhibiting the mRNA expressions of TGF-B8, and PAI-l, weakening oxidative stress and improving kidney

function.
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B HEIIE S SCXK () 2013-0002, ¥ i 2% 3 ¥) b5 1a)
I, (22 £1) C,AHXBIE 50% ~60% , B &
W12 h/12 h, B i SR EROK o 8 3d Rk K e i R
HE(60. 5% &3 15 R, 20% FEAE, 10% %53, 2% [0 [#
B, 1. 5% by ,6% SL3M) B0 T 77 R4 BR e 5L 0
Y.
L2 25 Koalom) B B i 0RE O 52 U5 vh 24, i 3
BRAERY HIRE K S EE L 2 A R e 2H
B, H AR R B 2 R BR S m B g v 2R
25 3.16 g, M0 B )N R Z ARG Ml B ¥ 4
Femerh 2y 2 B 2 A5 I R M . R R P BUNK
(36 bt 5 = m 25 A BRA | L 4L S 1403111) B
Ik & (STZ, 36 [F Sigma 28w, it 5 B64219) , 4
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2 BRI 5 100 & (41645 20140302147, LI ( Cr)
IR & (A5 20141103) , JR Z A ( BUN) il i &
(#it5 20141023) , H il =& (TG) M il & (5
2014060033 ), & AH [& B (TC) Wl & (4t =~
2014050017 ) , IfiL ¥ /= % FZ g #5 11 JE [ B ( HDL-C)
K & (L5 2014050016 ) , 1L 35 18 % B2 A 25 14 7R [
it (LDL-C) il i & (4t 5 2014050015 , i 48 1k ¥y 1
R (SOD ) il 52 557 & (4t %5 20140909 ) , N — %
(MDA) I 7 12057 & (5 20140910) , 25 bt H ik it
ALY B (GSH-Px) Il 2 1K 5] & (4t 45 20140903 ) ,
it A AL S (CAT) W 0 & (it 5 20140912) , DX
R & W F RS R AR ) AR BIF R T, Trizol
(% E Invitrogen 2\ &), fit5 9109) , PrimeScriptTM RT
reagent Kit ( H 4~ TaKaRa 2\ #], fit 5 RR047A),
SYBR Premix EX Tag [I Kit( H 4 TaKaRa 2\ #], 4t
= RR820A ), PAI-1,TGF-8, & GAPDH 3 [H 5|4
1 Invitrogen 22wl & 0, SIH P H WL 1,

%1 'Sk PAI-1,TGF-8, % GAPDH X 3| # 5 5l

Table 1
GAPDH in kidney

Genes sequences of primers of PAI-1, TGF-g, and

S SRl el
K BE/bp
PAI-l  Fiff:5'-GCTTCATGCCCCACTTCTTC-3 102
F#:5'-TCTCCACCCAGTCGTTGATG-3'
TGF-8, I ¥f:5'-AAACGGAAGCGCATCGAA-3’ 63
Fii#:5-GGGACTGGCGAGCCTTAGTT-3
GAPDH |-} :5'-GTATGACTCTACCCACGGCAAGT-3’ 99

T :5'-TCTCGCTCCTGGAAGATGGT-3'

1.3 {¥4#% V-1700 PharmaSpec %I %8 #p-1] U 43 5%

JERE T (H AR B A A ), xMark AU 63 L AR 43 6 6

R R TR L3900 & X @l B DNA 4

X (2 ABI 2] ) ,7300 #5855 7L (F H ABI
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/NT]) ,C1000 Thermal cycler %1358 PCR X ( 35 E 1A
SRR S

2 FiE

2.1 BERME R BUBIRI A gy 50 Hf R A SD
R R R PR TR 1A BE AL IR 8 AR e A, 4y
T E R R S, LA 42 HUOR BLAS T s R DR
F2,4 A, KRR A ZE & 12 h, m B8 B Rk 2 K B
W ip HEMRAL TR 40 mg-kg ™ 5T 2 AUBE PRI AL AY
TEH AR ip A5 o 1Y) e A R - A 1R A 2 ol W ( pH
4.4), 1 JAJE, KA S 12 h, ilnf% {2 &k B
M52 FBG, LA FBG > 11. 1 mmol-L ™" S B b i 1 A5
B bRE, 4 32 H iR 76. 2%

2.2 S SHA Y HEE I 32 HBE R
R ERUBE AL 70 A 2 20— B ORUNIZHL 3 e A R 5
R a2, B 8 H, i DR AE A IE R 4. IE
WA R AL ZH I AE N 2R RO ZE K g, —H AU ig
FIEE R 0.15 g-kg ™", 7 KM I0RE =7 L A 50 k401 40 i
ST R 2 12.64,6.32 g-kg T (RIBAFIZh )
TR 42 A 2 18 BLHT B S R i el kT L 48
KW, #ELS A, LR BRPRRIE R AL T8
TapREAN LAy S B0 21 4 T v IR TR B R

2.3 fEbRkI OFEFE AR FR R KRR SE T 1R
#i, QFBG KIMiEEREHEbr: 4524 8 JH )5 b i 2%
12 b P b 22 B T SRR I S IR B kR
3000 remin B0 10 min, 43S I , ¥ 7 4 B A AL
Jif v & FBG ;4% — L Bt i3 35l & BUN & &, LA
i S AL Bl I o LIS (SCr) & fE . Q) I AR 48 r -
Y ES I IS, ¥% B AN ER kg TC Je TG & &,
HEPEPEVTIE TS I 2 HDL-C & LDL-C & & ., @ ik

FAL LA bR - AL SE R B , 57 BRI BUEE B A
R URIE - 80 CORAFE, B NEH 0. 9% AL A% e 2
WG, e FE Mk SOD % P | i A B L 22 2 75
E MDA % ,DTNB b 8.3 i GSH-Px {if 14 e Af Ui,
JEHEIE CAT F 1 I ik 7 ™ A e BRI & 150 B
F#E, ®Real-time PCR il 5 PAI-1 K& TGF-8, 4§
brs BE S RNA 42 R FH Trizol — 25 il $2 15 | i %
S0 ¢cDNA J5, UL GAPDH J N 2, 47 52 B 58 Y6
it PCR il H A FE R A 263K o O 26418 - 5693 C
FASPE 2 min, #RJ5 93 C 15 5,55 C 255,72 °C 25 s,
I 40 PE, AFEAM 3 AL IR H AR
mRNA FXF & o B 2 B R AR X € & i Y
AAC, ¥, MIXEF k& =275 Hd AC, fH =
Cinwum — Crpznn s AAC, fi = AC, ypy = AC, g0
2.4 geitsE it SR SPSS 20. 0 Ge it 4k Rk 47
Ab PRSI H R TR R DL & x5 KoR o AR
BRI R 2200, FH LSD ik 2047 W HL 4,
PLP<0.05 EREAGITFE X,

3 &R

3.1 X2 AR K BUA S, FBG, BUN & SCr 1)
SR 5 OE R 4 bR, BT A R BRI R IR
(P<0.01),FBG,BUN & SCr Hl & F+ &5 (P <0.01) ;
T LAY T8 JH G, SRR A b, — HRUICZ K&
R OR = KR A KRR EH B TR (P <
0.05,P <0.01),FBG } BUN B i B&{% (P <0.05,
P <0.01) , = HIXUNKZH K B0 R0RE AR 57 2 20 K IR
SCr B &AL (P <0.05,P <0.01) , 3 F& o i ks 25
FIEH KB SCr A BEAL, B g it m X, W
%2,

R2 WREEANN2 MERFAREE,FBG,BUN K SCr (M (x £5,n=8)
Table 2 Effects of Xinjiangtang granule on weight, FBG, BUN and SCr of T2DM rats (x +s,n =8)

25 /g kg ™! /g FBG/mmol - 1. 7! BUN/mmol - 1.~ SCr/pmol - 1.~
EH - 545.75 +17.38 5.60 0. 66 10.51 +£2.00 35.06 6. 37
157 - 324. 63 +22.36% 24.05 £2.43% 24.54 £7.32% 52.83 £5.30%
T RUIR 0.15 353.13 +18. 86" 21.63 £2. 63 17.22 £4.03% 42.78 £8.77%
B ek URL 6.32 368. 88 +30. 89* 21.28 £1.78% 18.33 +£3.91% 43.42 £9.38Y

12. 64 355.25 +24. 87°) 21.73 £3.04° 19.31 =3.55% 46.72 £6.24

o SERHLEYP<0.05,”P<0.01; SHMAHE P<0.05,YP<0.01(F£3~5F),

3.2 X2 AUBEIRAE R BRM AR s SIE w4l

B RS2 K R JE TC, TG K LDL-C B & J} &

(P<0.01) ,HDL-C B i@ &ML (P <0.01) ; 2254 T

8 JH 5, SA A AL Fe i, — FOBUI AL B R e o

5 EF B4 KR LDL-C /KB B AL (P <0.05,
- 132 -
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R3I HEEEA 2 BERFEXRMAENZIM(x£5,n=8)

Table 3 Effects of Xinjiangtang granule on blood lipid of T2DM rats (x +s,n =8)

2 5 Fl /g kg ! TC/mmol-L ! TG/mmol-L ™! HDL-C/mmol-L ™' LDL-C/mmol-L !
E# - 1.60 0. 21 0.62 +0.19 2.33 +£0.27 0.35 £0. 10
HLHY - 2.21 0. 24% 1.57 0. 33% 1.79 £0.19% 0.81 £0.23%
ZHERUAR 0.15 1.82 +0.34% 0.95 0. 48" 2.23 +0. 46" 0.51 +0. 12%
B e o Uk 6.32 1.83 £0.29% 1. 14 0. 34% 2.18 +0.26% 0.61 +0.12%

12. 64 1.95 0. 49 1.34 £0. 46 1.90 £0.23 0.63 0. 16%

0

3.3 k2 RO R R B IE A AL R R S [A)
IE W 2H HOB AR A K B JIE SOD, GSH-Px, CAT
PE 3B WA (P <0.01) , MDA &8 T @ (P <
0.01);3h#¥ T LAY+ 1l 8 i Jm , SR B 40 L85, —

J CAT JHE M B FHE5 (P <0.05,P <0.01) , MDA
SRR (P <0.01), = HOBUNKZ K 5 Ao
R R K RS GSH-Px MM B F & (P <
0. 01) , 5 & A JURE =5 771 12 21 K B IE GSH-Px 1 4

FH UL B e o o vy AT 7 o 41 K BV e SOD H—EREIE B LSE I E L, k4,
T4 HPEEBAN2BEBERFABEESKUEHNOEMW(x£5,n=8)
Table 4 Effects of Xinjiangtang granule on oxidative stress in kidney of T2DM rats (x £s,n=8)

21 51 Fl&/g kg ! SOD/U-mg ™! MDA/ pmol-g ™" GSH-Px/U-mg ™' CAT/U-mg ™!
EH - 173.92 +19. 42 0.32 0. 08 613. 64 +52. 66 9.25 +1.04
(i) - 101. 38 = 12.59% 0.64 £0.08% 496. 17 +38.26% 6.16 £0.99%
I UIR 0.15 141.37 = 16. 69* 0.48 £0. 09" 588. 14 +44.20% 8.96 +1.48Y
ST e W e 6.32 132.59 +16. 84" 0.41 £0. 07" 582. 13 +34.38% 8.54 +1.15%

12. 64 123.26 +11.50% 0.43 £0. 09" 531.66 +41.33 7.66 £0.94%

3.4 X2 OB K BUEIE PAT-1 & TGF-B, &
FIEMER [ E R A R B R R IE PAL-
1 Jo TGF-B, HeF Rk & W FHm (P <0.01) ;314
TR T8 e, SRR A b, — ORI K&
T R ORE AR ) 4K BRUE B PAT-1 K TGF-B,
BN Rk BEAM(P <0.05,P<0.01), L
%5,

5 FMEEBAI 2 TR A RS PALL & TGF-g, mRNA

BB (% 25,0 =8)

Table 5  Effects of Xinjiangtang granule on PAI-1 and TGF-8,

mRNA in kidney of T2DM rats (x £s,n=8)

415 F/g kg™ PAI-1 TGF-B,
EH# - 1.00 £0. 15 1.00 +0. 19
A - 2.03 +0.19% 1.96 0. 38%
UK 0.15 1.63 +0.23% 1.28 +0.45%
T R TBURL 6.32 1.53 £0.25% 1.30 £0.23%

12. 64 1.74 +0.28% 1. 40 0. 42%
4 itig

DN J2 phy Bl A3 2K AL 5 1R i1 4 /N BRI
TR 30 FHLRR IE 2 B0 /D BRIE R R DI TR TR | AR

213 434 A R ECM HE47 ML AR, HE— 25 % R /N Bk
B AL 0 N A 1) 5L 4 b, S B0 O B
B, ECM &k i (9 2% i S DN 5 441 ECM
i B R B AR B T TGF-B, & PAT-1 8 5 7
T G A A B NERRE N A
JH#RTT LA 43 0 TGF-B, , & i % 4 f TGF-B, % ik 4
T, KT A ECM R, 42 F FLRRUERE , J& DN b 3 5
ECM FURRIEZ H 7', PA AWM ECM HIK fif
SR AR 7E AR, T PAT-1 2 PA #0939, B
PAL-1 3 F 4 ECM AR AR SCue 4l 1 BoR , b
PRIGAL TR B TGF-B, S PAI-1 &3k B & 34, 47 %
WEHBUR BE I TGF-B, & PAT-1 LA A3 B e ik, A
M 4ERE ECM & Bl 5 B 1 L B 1k 35 R, Gk B4R 4
B IEAE H o

FI T, BF 5% 22 W 3 505 Pk 00 (ROS) 119 7 A Al
PR N AL B R 3 s DN RAE R EERF Y &
1§57 F ROS 2 U S BUA AL I %, 24 SOD, GSH-
Px, CAT 35 Pk M AT, [ o 2wk 25 oo 40 i, 31 k2 40
B2 45, T MDA 35 4748 (0 7T i) 1 S e i 41 40 b 4R
F R i R A R DN R AR 3
LT AR B /N K v 0 ek, Y 22 B LA I 1 DR T R
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SE T, P B AR BNV B L, S50 DN [ &
AU RIS R B, R A B Th i L I A % R
A 7 PR AR 2 B B S 8 Ak, T DN oK L&
T WA TR R — P OUNE T 75 8 S, SR A A e
A A T A R 24 T S I, 465 R B A R
A %kt DN R BB I £ 3 35 AL, ok 5% 4801k 1 38 A
R4 I

ART7 B W OB AR B I I R 9 DR B G T
T2DM, J7 vl 8 A 32 BT T, 0% 55 Ak I A 40 5 10 2%
BB AN S 35 DR 5 B AN TR, RAM G R
TS B A T (R T . R4 U7 253R 77 T2DM
KB, AL 1 FR o s R, L BRAR 25 BT 5 R
33 86 245 49y Ko HCA SO A R 2 R B K BB AR R
B A Bl A T CH o sk A B A R R A
HE AL, W] TGF-B,, PAI-l mRNA ik % £ )y
T o M E R AT LAFE Y 35 B 0k I (1 L4 &
B P25 SO, s B A B 25 B 2 R4

RS ST W, B B R BE A % 3% DN
R B 23 AW 1ML B 1 T RE , I AL R T R S
A A L 3 A R 36 AL 9 45 Ak 13 9 & TGF-
B, F i F2ik, I T PAI-1 LAY 84 56 g
Y e 7w OB AT B A B . th TAR SR i b & 5
W B/ ST £ 95 b LA SR R, R B A T
Ik 7 A W R 14 3 DN R BRUPE B AL AT Ik
YA LR 5 B — 2 AT 9T, LR (it T o 78
S BIE A, 6 B L AR (i BRS  H
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