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e R UK B M A S IR A 1R 2 ( STZ) il £ R BRL 2
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A EATPERR IR , 2 1M A 58 S P /N BRASE AL T /N T
JLF ek, e m SECE e RER Y o Bk KN T
B1 ( transforming growth factor31, TGFB1) & & 4
DN g SCHE A it ™ O 38 3o A2 TE A4 98 17 £ Smad2/
Smad3 K £ Y 1Y Smad7 ) Smad i #%175 5 B I
KA YL . B R R — IR IEL &Y, BA I
R T A 7 W E N A B Y At () R
e A —Fh BA R SR B 25 W R TR Y
AR . AT ST WoR i R
JER( quercertin Liposomes , LQ) H. A7 B&1IK 2 K8 R
o A Sl AR ~ 9l PR P 2 1 T 400 ) G SR B Al 26
PR R IA DT HE 22 B T RESR AP o IFFE A
AN I K TGFB1/Smad7 i i K #R3 LQ %F DN
T RTRECR I AL , b il PR 32 it B8 2 i) 2E 22 DN &A=
R RIRYT BB -

1 #¥5ERZE

1.1 ##y

1.1.1 #h4p 40 H SPF Zifith: SD KL, 190 ~220
g, FEEAREE 2= B s 1 S g =8 it e ) 3% 25 1 %0
18 ~25 °C , {452 Sl , MXHBEE 55% ~70% ,12
h CRAYERE BB G , B H TH U8 7 ok
FE AR TR BRI T T %

112 XA MR (R R AR A RS
LA 99. 9% 415 100081200907 ; 4 IR A4 B 2
( streptozocin, STZ) ( 35 [ Sigma A\ #], L5 F-0714) ;

HAE ALY 1 fk B ( superoxide dismutase, SOD) N .
¥ ( malonic aldehyde, MDA) |4 Bt H ik i AL ¥y g
( glutathione peroxidase , GSH-Px) &7 &5 ( B &2 8 i,
BFE: N AL HE 5 4 B 8 20141024 20141028+
20141032) : TCF-B1 Fipbk «Smad7 Fit P ( 1t ¢ 150 ¢
W EARA BR 2 5], Az 77 45 e bs20411R . bs—
20453R) ; RNA $2 050 & (b st R A H AR L
Al AR 0 DP419) ;5 3 s i) & ( 56 [ TaKa—
Ra 3d] Az 7 it O AK2501) 5 9715 3250 & ( &
TaKaRa /3], A= P2 41t 5 SA: A1903A) ; B-actin, TGF—
B1.Smad7 5|¥)( LifgA T AW TEARAR]) . 5l
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Yy 5l: B-actin | §iF 5-CCATGGATGACGATAT
CGCT3", T iif 5"-GCCGTGTTCAATGGGGTACT3",
YK 225 bp; TGFB1 _|JiF 5" ATGAACCGACCC
TTCCTGCT3", F i 5-TGTGTCCAGGCTCCAAATG
T3, § 145K 246 bp; Smad7 |7 5°-CTCTTGCGAA
CATTACGGCT3", T it 5"-CGAGATCAAGGTCGACC
TGC3”, ¥ 1K JF 196 bp.
1.1.3 % AR 32 E BioRad 24 H]) ;
LA TH HA S EA F]) 5 T100 £ PCR
A ( S BioRad 2 H) 5 B R RS0 ( Wil
Nikon ECLIPSE E6000, 144X SPOT) .
1.2 7%
1.2.1 @SBRI Jor e Aok B MR 3R 1
S5, BEHLEE R 10 AR R 1E 5 21, W DS ek, )
A% 30 LML RE A A fRL , fDRHEC J7 2 ESCk T . 4
JAGESE 12 h, JE S STZ 40 mg/kg (i FHHT#
F 0.1 mmol/L.pH 4.2 ~4. 5 B RRF7 42 18 SN 25 v
V) HEST 2 RUME RO AR RS, 1E R 4 5 IR 5 A A
PR TG R N ZE v, 72 b Ji ORS00 ot AR , %
%2 3 RaSHE I AE ) =16. 7 mmol /L 1A g 18I i 57,
R AL A R A PR AR TR ZH ( DM 4H) ik i R IR AR 4
(LQ 4) AE Y HHA41( IRB 4) , 4541 10 H. &4
HEHATLUT RN 259 LQ 4 150 mg/( kg
* d) ,IRB 4] 100 mg/( kg = d) ,DM ZHFI1E 20 H]
7&K 100 mg/ (kg * d) o
1.2.2 &0 3547
1.2.2.1 ufgKbiEfbists #EHGET 8 MG, %
R B 12 h, FH 10% 7K G G0 R s PRI , Pie 3k
& T ki 3 ~4 ml, B 1 ml 2247 0 A 8h 44k
Ay AT ASCRE 0 5 IH [ 5 total cholesterol , TC) | =ik H
i ( triglyceride, TG) /5% B JE & 11 ( high density lip—
oprotein, HDL) . fIk %% & i§ 25 H ( low densith lipopro—
tein, LDL) , 3 4> 3h Jk 1l 12 000 r/min 4 °C B .0> 10
min, B35 20 °C vKAR PR A7 25 FH L R AR OG0 &
K10 1f 7 vh SODMDA . GSH-Px 7K F-
1.2.2.2 ALK TGFB1. Smad7 % [153k
PR B, 2 B AR, B AR T il 5 , AU
B HH 2 - 80 CUKFIRAR: o1 —MI'ENEH 4% 2
R, AW KA ) R RS B
SV PBS #hst, 23 il LA R e B2 ( TGFB1: 1 = 200;
Smad7: 1 : 300) #i B —Hi, ZHi( FPif IgG 1 -
100) & =Hr( 1 : 100) 4>57E 37 “CHEE 20 min, DAB

WA, TRANE S G R o K X e PR
EALEF( x 100) T W% S By 1% B , 4% 5 B AL 132 B 5
NEEMEF( x400) , 1L Image-Pro Plus 6.0 3815
BRPE R IR P Y 05 B

1.2.2.3 RT-PCR ¥l 5 iz Jit TGFB1 Smad7 mR-
NA RiE SR AR 20 4 B 20 418 RNA, AR 45
TaKaRa 386 %% & 5B 45, & BAH N ) cDNA - E478"
4 B-actin HNZ. PHEZM94 C 1 min,94 °C 30
$,56.5 °C 30 5,72 °C 30 s, 4L 30 MFFR,72 °C ZEfh
I min. TGF-B1 1B ki J& N 55 C, 33 1 ¥
Smad7 iR KSR 53.5 °C,30 M, HAa &S
WS —FE, P17 Y047 B BE WEBE J HL UK , SensiAnsys
IS UL Sy BT R AR X 25 R A 706 % 8 e i, 433
B TGFB1/ N 2% FEAE  SmadT /N 200 % FE{H,
Fon H B SER mRNA (XA &, MR E R
3B

1.3 Siit a8 SR SPSS 18.0 Geil # (4 47
O3 BT ABEE DL« £ s RoR, 45 2 1A) H e R B IR
R 2000, P <0.05 R RA Gt Lo

2 &R

2.1 FHXRMAENEEE SIEWF4LLLE,DM 4
K BUALTE o TG TCLDL F+ & B i, ( P <0.01) ,HDL
TRE(P <0.01); 5 DM 4 [b %, LQ 41 f1 IRB 4]
TG.TC.LDL FR¢(P <0.05), HDL F+ & ( P <
0.05) , L 1,

2.2 FAKXBMEUERMILE SEFAHILE,
DM 40k B3 H SODGSH-Px {1 i 2 R & (P <
0.01) ,MDA &8 FH( P <0.01); 5 DM 4 [t
A, LQ RN IRB 4 13 H SOD . GSH-Px i 4 7K - B
BAE(P <0.05) ,MDA & FFE(P <0.05) , L3
2,

2.3 GEHEMLEKRN TGFBL 71 Smad7 EH e
PEHALZE R Bon WA 1: @ TCF-B1 H: IEF 4K
BUE/NE T TGFB1 Fik /4 DM 4 KRR L
(P <0.01) , Hrp DU /NG - Bz 40 A2 BREFN ( 55%) ffd
Farh R BAR R AR ARG 5 DM 4 L, LQ 4
1 IRB 4K /D ( P <0.05) , W32 3. (@ Smad7
B TEIE R A S/ NEAIR BT A AR 2858 0 FE v
KA Smad7 HH , HE ARG DM 4 rh ik
B P <0.01) , 7 LQ ZHF1 IRB 4 ' 2148 Smad7
HEHMRIR B ERM(P <0.05) , WK 3.
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*®1 HHKAXRIME TG.TC.LDL,

HDL 7k E L8 (n =10,x £5, mmol/L)

WH ER A DM £/ LQ 4 IRB £ F 14
TG 0.78 £0.17 1.94 +0.21** 1.40 £0.12**4 1.47 +0.10**2 132.41
TC 2.50 £0.40 5.39 £0.33%* 3.18 £0.66* * 4 3.30 £0.52* %A 175.83
LDL 0.65 £0.16 5.37+1.63*% 2.04+£0.34%*4 2.31 £0.37**4 254.63
HDL 1.64 +0.31 1.22 £0.24* % 1.45£0.31%*4 1.48 £0.27**4 302.56
SIE# A g ** P <0.01; 15 DM 21 A 2 P <0.05
£2 ZMAKXRIME SOD.MDA.GSHPx KERLLE (n=10,x +5)
WH IEH A DM 4 LQ 4 IRB 4 F i
SOD( U/ml) 131.18 £9.92 93.83 +5.07** 120.60 +7.66** 2 121.09 £5.10**4 425.82
MDA ( nmol /ml) 8.32 £2.09 51.40 +4.13** 24.45 £3.05%*4 25.06 +3.00**2 354.21
GSH-Px( IU/ml) 419.77 £40.82 227.63 £28.13** 342.50 £42.14** 2 318.80 £27.00* * 2 186. 48

HIE#4 e ** P <0.01; 5 DM 41144 2P <0.05

®3 BEAXREHEEREHANL TGFH1 1 Smad7 ERRIAFMR (n=10,x )

EARES IEH 4 DM 4]

LOQ-M 44 IRB 2 FH

0.454 3 +£0.040 5
0.968 4 +£0.016 4

1.004 0 +0.156 4*
0.3240+0.102 6%

TGF-1
Smad7

*

53.83
96.25

0.606 1 +0.980 6**2
0.659 5 +0.120 4**2

0.578 6 £0.074 3% * 4
0.604 1+£0.063 8**2

*

HIE#4 e ** P <0.01; 5 DM 4144 2P <0.05

IEHA DM#41
ANl
5 -

"

TGF-1 |

Smad7

E3 I
A )

Bl wmALERilEax
2.4 RT-PCR %#i%& 4K R TGF1 mRNA #1
Smad7 mRNA RixER 458 8w O TCF1
mRNA: [E% 2 TGF-B1 A /L&Y Fi5, H7E DM 4
TGF-81 mRNA ik 2 ( P <0.01) ; LQ 41 f1 IRB
ZHAE DM ZH 80559 (P <0.05) , LK 2. % 4. @
Smad7 mRNA: IE % 40 Smad7 258 [H 4315, DM 4

Smad7 FE IR (P <0.01) , Z25¥497 5 LO

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

,{.‘ ::.3{ g B
\‘\ o9

- \""" "~ Ne

B TGF-BL #1 Smad? B HFRIEER

e

x 400

ZHA IRB 41 Smad7 (9 258 DM 41858 ( P <
0.05) , LK 2.3 4.

3 itig

R P 300 ) i AR PR A T R 35 P SR ( e
active oxygen species, ROS) [9 7= A= FlVE K — & Z |8
B FAT , SEAUA S AL K A

http://www.cnki.net



*322 - B EAKFFIR  Acta Universitatis Medicinalis Anhui 2017 Mar; 52( 3)

*4 HHAKAR TGFf1 mRNA #1 Smad7 mRNA FKIAER(n=10,x £5)

W H IEHA DM 41 LQ 4 IRB 41 F {4
TGF81 mRNA 0.264 0 £0.047 6 0.9240£0.133 6** 0.4341+0.063 8**2 0.409 5 £0.120 4**4 247.94
Smad7 mRNA 0.423 1 +0.057 3 0.1872+0.105 1 %% 0.298 4 £0.086 2* * 4 0.302 7 £0.096 5% * 2 302. 54

SIE#4 b ** P <0.01; 5 DM 4114 2P <0.05

M A B C Cc

TGF-f1 mRNA
B-actin

B-actin

Smad 7 mRNA

2 £AKRK TGF$1 mRNA 71 Smad7 mRNA RizER
A: IEH4H; B: DM 4H; C: LQ 4; D: IRB 41

& DN Hrh— A EE R RBH T . SOD Rk Ak
W B ROS W BRI, 2 A A0 38 s 7 = 22 (A A
Bz —, B R gl 2 ROS 1y $iE . MDA
J& ROS fEF TR Fiad AL 09 S22 7=, B 0 & vl
[ 22 S AL A2, P 3 7 i R0 i oo SR AL AR B g
R I T 48 P R Bh A A R O o IR
ZALA MR AR L 50 IR L E 7T BB LA A Ak
74 R A K . Gomes et al BF 5% 1R 38
C57BL/6]J il £ F0E FR s B A 78 v, iR FRARR 7] £ 1)
Wi Rz 2 A B AL PR T LA R I A R A
Mo ARSzEe 2, DM 41 K Bl 3% 7 HDL. SOD.
GSH-Px }E M B2 %, TG.TC.LDL.MDA /)& &
LT SRR PR ORISR I & A
81 SN N Bt G 2L . T 2R R R R A
9T A . BB 3 = HDL. SOD. GSH-Px (13 14 , B Ik
TG.TC.LDL } ROS {74 MDA )5 &, $7x Hiif
Bz N8 AR BE I 8 PR 51 & 1) B I 3 S Ak BN
U d A AR I 90 P sz o R B 4 e LR A B AL Ak
fEH . ABFFEL5 I Elbe et al ' 738 i i 2 5L
AT 7 1 4R A I 9l PR A I 2 S — B
o

DN {1y 3 2255 BEAR {45 508 ECM i 147 P
B, &R /INEh BKEE AL RS /NG 8] R T 44k, ek
SECE/NERTEAL B g . TCFBI1 24 B 4 4 b

KHER T, A R ECM (4 1 A R fige 4 -,
V210 35 J5T P 26 A, i 200 . [ RS B ATTCRR, 3
240 M i 5 B ) 55 e S B P o TGF-B1 363k
AT MR A dE s s . i TGFB1 i/ &
LT AL 22 T Smad 38 #5472, Smad 25 2
HHTE R85 TGF-B1 ML N5 5 S i o — L I
BRI . PIETE Smad7 B934 12 TCFB1 B4k
A EZAT R AT EN], AT S Smad2/3 354
P25 G TGFB1 324K, BH 1k Smad2 /3 #f iR fk. 1My BH K7
TCF-B1 55 [ T4 T, Smad7 FKik/b A BEHH I EL
YA R, F B E ik 455 B Smurl2 LUE AL E3 12
R ) PR, — H Smad7 BEAR, W E—
WG Smad2 /3 1Y RIK NG LR 4Efb iy K.
ABESE M SRGETE 1R P A S v T S R K e
& DN AL th TGF-B1 (335, 194 Smad7 Fi40 il
Smad2 /3 BYTEAL . ABFFELERAER DM 2H K BUE /N
8 b e 40 B A0 5 TGFB1 & 4 &% TGF31 mRNA
SR PHMEZRIA , Smad7 8 [ M Smad7 mRNA £ 55 fH
PRI, U] DN K EUE 4141 TGF-31/Smad {55
T B AL TS KRR o M B R IR AARIRYY
J&  REVE 4 TGFB1 & 1 M TGF-31mRNA £k
TR, Smad7 Z [ % Smad7mRNA 22353888 , 2 B it
B ZE NG T4 R 2E S8 PR s ' 2T 2 Ak i) & e, HLAIL
A 6 238 1 545 TGF31/Smad7 i %

25 LT IR i MR TR AT e M DR R BRL i
R ZE AL, s AL N KT R m LR B A AL g
T H TGFB1. FH Smad7 i #% 19 {5 51 5, Tk
B MRS AR RN /N Dk A Ak, SIE 22 15 PR B0 1Y
.
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spironolactone and candesartan protects against streptozotocin-in—

Effects of quercetin liposomes on oxidative stress and
TGF-31/Smad7 pathway in kidney of diabetic rats

Zhu Kaimei', Tang Lixia®, Zhao Wenpeng3 , et al
(' Dept of Pharmaceutical Analysis,” Dept of Natural Medicine , Guilin Medical University , Guilin 541004
*Second Surgical Dept of Gansu General Hospital of Armed Police Force,Lanzhou 730050)

Abstract Objective To observe the effects of quercetin liposomes ( LQ) on oxidative stress and TGF1/Smad7
pathway in kidney of diabetic rats. Methods The model of type 2 diabetic rats were established by being fed on
high-sugar and high<at diet combined with intraperitoneally injection of streptozotocin. Then type 2 diabetic rats
were randomly divided into three groups: diabetic model group ( group DM) , quercetin liposomes group ( group
LQ) , irbesartan group ( group IRB) . The other normal control group ( group N) was established. After 8 weeks,
the serum levels of total cholesterol( TC) , triglycerides( TG) , high-density lipoprotein( HDL) , low-density lipopro—
tein( LDL) , superoxide dismutase ( SOD) , malondialdehyde ( MDA) , glutathione peroxidase ( GSH-Px) were
measured by biochemical methods. Immunohistochemistry was used to detect expressions of TGF{31 and Smad7
protein in kidney cortex of diabetic rats. RT-PCR was used to detect expressions of TGF1 and Smad7 mRNA in
Compared with the group N, the serum levels of HDL, SOD, GSH-Px de—

creased significantly in group DM, while the serum levels of TC, TG, LDL, MDA increased significantly; the ex—

renal cortex of diabetic rats. Results

pression levels of TGF-1 protein and TGF31 mRNA in kidney tissue increased significantly, while the expression
levels of Smad7 protein and Smad7 mRNA decreased significantly. Compared with the group DM, the serum levels
of HDL, SOD, GSH-Px increased significantly in group LQ and IRB, while the serum levels of TC, TG, LDL,
MDA decreased; the expression levels of TGF1 protein and TGF31 mRNA in kidney tissue decreased signifi—
cantly, while the expression levels of Smad7 protein and Smad7 mRNA increased significantly. Conclusion 1.Q
protects against diabetic nephropathy by reducing the oxidative stress, interfering with the TGF81 and Smad7 path-
way.

Key words diabetic nephropathies; quercetin liposomes; TGF-81; Smad7



