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B E R T EEER X RE DR AR RPN . ik A58 (25 mmol/L) 3/ R B DR AL ie, Xk
A B -y 5 5T B (B3 35 A ) 40 5 7 21 FB.(0.1% DMSO) 48 BEA (MB350 ) 20 F34e-54) (1 pmol/L) 485 & T & % .
&R R JE (40.10.5 ug/ml) 28,3375 48 ho KA 5% 8F & b & 2 - &84k K (RT-PCR) % 2 4m JL 454 £ K B F (TGF) -B,
mRNA #) £ ik , Western blot 3% #) 2m A2, Smad 2/3 X5 Smad 7 49 2%, 4 5% 58 & 0 4w e, % 48 B AL M B AL B (T-SOD) . i — B
(MDA) it B4t 885 (CAT) 55 Bk kit BALES (GSH-Px) K -F o 25K« 5550 aF PR pb g, 45 A0 40 2w L Smad 2/3 \ TGF-B, mRNA
#) F 3k 3 5% , T-SOD ,CAT 5 GSH-Px 7& . 55 , MDA 4% 34 m,Smad 7 #9 £ X 8,55, 2 F A 43t 3 &L (P<0.01), SR ML
B, P T & P AR E R JE L0 48 e Smad 2/3 &% 8,55, T-SOD \CAT /& M3 7% , MDA 4%V, Smad THI A X REB: F T/ . P A&
W JZ 28 TGF-B, mRNA &4 8,53 , GSH-Px M3 5%, 2 F A 431 5 & L (P<0.01 2 P<0.05), %t : 7 T il it TGF-B./Smad il %
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Protective Effects of Rutin on Mesangial Cells of High Glucose Model Rats
GU Li-qing, XU Ying, LYU Jin-bao (Dept. of Pharmacy, Suzhou Fifth People’ s Hospital, Jiangsu Suzhou
215007, China)

ABSTRACT OBIJECTIVE: To study the protective effect of rutin on mesangial cells of high glucose model rats. METHODS:
The mesangial cells of rats were cultured with high glucose. The cultured mesangial cells were randomly divided into normal con-
trol group (normal culture medium) , solvent control group (0.1% DMSO), model group (normal culture medium) , captopril
group (1 pmol/L) and rutin high-concentration, medium-concentration and low-concentration groups (40, 10,5 pg/ml), for cultur-
ing 48h. The mRNA expression of TGF-f, in mesangial cells was detected by RT-PCR; the contents of Smad2/3 and Smad 7 were
determined by Western blot; the levels of T-SOD, MDA, CAT, and GSH-Px were measured by spectrophotometry. RESULTS:
Compared with solvent control group, the mRNA expression of Smad 2/3 and TGF-p; and MDA content were increased in model
group, while the activities of T-SOD, CAT and GSH-Px and the expression of Smad 7 were decreased; there was statistical signifi-
cance (P<<0.01). Compared with model group, the expression of Smad 2/3 Smad 7, and MDA content were decreased in rutin
high-concentration, medium-concentration and low-concentration groups, while the activities of T-SOD, CAT were increased; the
mRNA expression of TGF-f; mRNA were decreased , GSH-Px was increased in rutin high-concentration, medium-concentration
groups, there was statistical significance (P<<0.01, P<<0.05). CONCLUSIONS: Rutin can protect mesangial cells of high glucose
model rats via TGF-B./Smad pathway, and is a potent protective agent against diabetic nephropathy.
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DL AT R , 2R T DX 2R T 240 AL TS X R 400 4/ 66 J5 Ao IR, P TE AT A R 2R PN S B i BRAINL T 4 R
FUE DN B /NERIE ALY FE R R 22— b 5 L0 & #E i (Matrix metalloproteinases, MMPs ) i 1 | 50 3L )i 45 &
1384/l C (Protein kinase C, PKC)/#2 %4 515 1k 25 1 {8l (Mito- B B 4121301 7] (Tissue inhibitors of metalloproteinases, T1-
gen-activated protein kinase, MAPK) b4 KK+ (TGF)-B4 MPs)7KEEFIRT, % STZ 175 S U BB 8 L R Y
FO RS E, FECE NER R A M REAYZE AL, /E DN Y 1 BE AT SRS P U TGF-B. 3Rk , TGF-B, REfS @ 1 A
RARMKRRE ZXEEMERY, F MAPKs . Smads . PKC 855 51 I 175 240 i /8 SE M AR, e

FITTZAFAE TR MR S8 FFASSMEY LT ASH DN REERIE . §F5E 2B, BNk 22 B 40 M A A
A, BAT PR PO A LR PR AR AR T FIVEF/INER R R IX A4 B A/ B AR S B0/ N A Ak iy B 2 [
I/ B I AN CRAP 48 A AR Y Rl , A SCHRAREE T 25T /NER 22 1520 43 00 200 R Tt R S T 2R R
AL DLSE A I SR 27 ) (AGESs) 1T BP0 55 IR B DN T GBS 21 A PR - F0 AR A PR 2 R4 P R 4t 2, DR /N Bk
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Smad 38 ¢ 70 R I 7R R RRUE /N ER ZR AR LA B 1 7, X
KBV /NER R A HAT GRS E T, il RIS 7 DN S it Rt
WE%.

1 ##
1.1 X3§

Class 100 % CO. 15 774 (3% ¥ Sheldon 23wl ) 5 T A5 % 2
i (PCRMY (26 [ PE /3] ) ; ZFP B4R T4 XA BN ( F K
B SG2E e TAL R T ) 3 5417TR T & 25 13 A v B o L (i
Eppendorf /A 7] ) ; 128CE HY b X (8 K 3. Clinibio 23 7] ) 5
CX31 U F 2 f4% ( H 4 Olympus 24 H] ) s EV265 Y Lk %12
Z 40 (il Hoefer 23 ) ) 3 TS-1 10 B €047 oA 1]l TR 12 FH AL
)
12 ZHR@5iF

FTXF B R O 2 A 8 B SR e L iS5 < 100037-
201106, 413 :99.9% ) ; RAGEF| CE I 25 FHBRA R L
20111025) ; DMEM $557 5t | Jga i (1 (3 & Gibeo 4 1] ) ; DNA
Marker TT (3t 52 RARE W RF 4 BR A A 5 Blg i (35 [ Bio-
Rad A %)) 5 BlAL P E (35 [F Sigma 23 7 ) ; BCA 2 1173 Hria 1
AT e BT A IR D A7 1 44 B I FL Uk (SDS-PAGE) & [ I
FELE 1P . Western FUHG BT . Western 3 41 Y% . Western £ P 4Jf]
0 2R A7 R R Tl 2 A 8 1 L1 SR T % TG (HA+L) (Bl i i
HEmEARIC Y BT L 2 1gG (HA+L) K PMS (R38R A H AR WF
FEAT) 5 LA K B Smad7 £ JE 4 (3 [ Santa Cruz A A ) ;
G KB Smad2/3 Z s PR (321 Bioworld 24 /] ) 5 2 [ Tl YL
Marker (37 Fij %t Fermentas 23] ) ; R il e 4 158 B 43 24 158 L FOL UK
% MR FERSWOIT IR (e T AR TR BRA R 5 B
FALYIE AL (T-SOD) (I —#E (MDA) i b (CAT) |
A e H ke S AL 8 (GSH-Px) P £ (R 5t i oA 9 TR wF
FEI0) 5 —F AN (DMSO, i 7 JL 5 il 25 45 BR 2 w1 L 4t
F25120801) ; HoA 7134 [ 4 bt
1.3 4HAa

U /NER 22 AN I HBZT-1 (I 2 v [ M8 1 52 )
PRI
2 FHik
2.1 RERESSHE

B 5~8 AR B/ INER FR AN AL , 7 1E 4 4514 (5.56 mmol/L
HAE . 109% Ba 25 M3 . 100 wml T ZE 100 wml $652) F,
T37 C 5% COFGFARTIGFR 24 hi , BEVLI 73 T4, BIIE
FOA R CIE R B3R 20 41 5710 B6(0.1% DMSO) 21 A (1E
WARFRE) 4 RAGEF (L pmol/L) ZH 57 T i ARk
JE (40,105 pg/ml) 2. MIAAH N 25385 77 48 h i , W AE 4n i
TRE 1 ml(1.5x10°ml™"),4 CF, LS04 30 em 1 000
r/min &0 8 min, B0 3K . AU IE BB IF T 2 ml 41 fig
f#m R, 4 CF, LA 024229 30 ecm 2 500 1/min 5.0 8 min,
WA W, —20 CIE7E, 7R
2.2 T-SOD .MDA .CAT 5 GSH-Px 7k E {9l E

T-SOD .MDA .CAT 5 GSH-Px I 7K V- 43 B FH AR R0 £
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KRR EEIE .
2.3 LA EEE (RT)-PCRE N4 A 1 TGF-p, mRNA

K J Promega Total RNA 4} £ 32 5t $2& B 5 41 A v i) 2
RNA, K [ TGF-B, mRNA f I | T i 51 %1 % 51 4 5 K
5" -CCCGCATCCCAGGACCTCTCT-3'F1 5" -CGGGGGACTG-
GCGAGCCTTAG-3', § 84 F= 4 K i 24 519 bp; f-actin A [ F
W5 51 ¥ % % 4 B R 5" -GCTGCGTGTGGCCCCTGAG-3'F1
5" - ACGCAGGATGGCATGAGGGA-3', " 14 7= ¥ K J& Jy 252
bpo HU3 pl B RNAFE SN]SR, A 50 pl SV, 1R 5]
Je T I I 7 B AT . K SN A A PCRAY, 48 °C FE
45 min 17 2% 53¢, B f5 #E 17 TGF-B, 5 B-actin i) RT-PCR 4"
P AFUNTR 294 CHARTE 5 ming 94 “CAEHE 1 min 57 °C
Bk 50s,72 °C #Ef 1 min 3£ 40 MFIR; 72 C A 7 min,
RT-PCR j7 4 11 1 % By REMHEE I HEL UK 43 15, FRBE MG R A BT &R
G0 FL UK T AR BEMGAIEA TG 34T, LA TGF-B 6B 5 B-actin
WG RE (1 FAEL 2/ H LR TGE-B, mRNA FYRIRF Rk E
2.4  Western blot i%illZE Smads BRI FRIE

Z: B SCHRR F Wstern blot 230 52 41 IS H ) Smads 75 51,
H A AMMRESR 48 h)m , RBREEFRIL, T340 PBS ¥ 3 ¥k, S
Jii 55 % SPMSF 1) 4 it 224 i W A 30 min, 24 i 2 A 8 Bl ) A
4 °CF, PAES.02F42 2430 em L 12 000 r/min 250> 30 min, I4E |
H e RABCAE ARG E LERPEA S,
Jii 4 1% W 9t 4T SDS-PAGE 43 #r o FIF A3 #F I 3 1l 4% 7
Laemmli ZZ #h3f A, T ARRRT I 5 min, KR % I 22 RS R 41
R, Z T F Western 35t P VU IR f P4 46 TBS-H IR
Lh, RG34 CTIFE R, BUL B TBS-n R i vk 2
(4% 10 min) \ TBS AW 1 (10 min) , Bl 5 458 —Hie &
T, R NIEE 2 h, YRR R KR E R P, 7R
3% BCIP/NBT 2 (A , #t e 47 IR 1 8 (5 15 min 2247 6
BT, K w457k g £ o ) O R R i A3 B SR
Quantity One X 15 85 (1 i 25415 i TWOBE 047, LA Smads 5
B-actin I Y HUAE R H AR FIRHXT A o i
25 SitEHE

Bl Lhx +5 378, R SPSS13.0 F A4 Ab B 43 #3264
P Z 2R e BB B B LR A, R LA LSD
BT, P<<0.05 NZERAESGITEE X,
3 R
3.1 ATHREHA T-SOD . MDA , CAT #1 GSH-Px 7k F )
2

55 1E H X B4 Eb g, ¥ 590 BE 41 40 i T-SOD . GSH-Px
CAT i 1 F1 MDA & 4 2 5 L4 it 22 & L (P>0.05) , £ W
0.1% ¥ DMSO ] L)L FH F A i35 37 004 7 40 e AU Ak B e
MIBFFE . SN B L%, B2 T-SOD . GSH-Px . CAT ¥
PRV, MDA & B, Z R4 4042 L (P<0.01), £ &
BHIREE T 1B /NBR R B A A T 058 i AL ek A . e
RUZH beA, 2 T i P AR v B 4 T-SOD | CAT I 3 38
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MDA & HEd /b, 2 TR T R AT GSH-Px G M3, 22
SR Bt E L (P<<0.01 85 P<<0.05) , F BT T BE 030 b
K5 SR /NI R A N SR R OIRAS o T R AR TR 4 g
T-SOD MDA CAT F1 GSH-Px /K~ Fy52 0 1L 1,
Fz1 BTXEEZHAE T-SOD MDA ,CAT Fl GSH-Px 7K
= (x+s, n=6)
Tab 1 Effects of rutin on the levels of T-SOD, MDA, CAT
and GSH-Px in model cells(x + 5, n=06)

a5 T-SOD,U/mg MDA, nmol/mg CAT,U/ml GSH-Px,U/ml
TR 9.06+0.88 705113 2561031 13232416.18
T IERYL 9.05+0.76 689+ 115 270030 1280541209
i 6744083 2022£125° 178£039°  87.17£649°
SR 7.18£090 496+1.03* 1.67+031 859941071
BTG4 8.67£086" 454E107F 236 £042°  89.60%11.60
BT A 97640817 3TSELIT 27940337 104801076
BT HR R4 10.18+0.84* 362113 3254031 129.39+13.98"

EJUEFIS R e * P<<0.01 5 S REAIA] HE AL - "P<<0.05,P<<0.01

vs.solvent control group: “P<<0.01; vs.model group:"P<<0.05,"P<<
0.01
3.2 AT XHERMAN TGF-B, mRNA FixHIS00

IR IR HRR , v G B AL 41 i b TGF-B, mRNA 3
IETCAH R A8 (P>0.05) , 2285 0.1 9% 1) DMSO 1] LU F 41 s
FEIFHEAT TGF-B, mRNA Fik KV YRFFE . 55 77X B4 L
B, B ZH TGF-Br mRNA FRIBIGIR , 22 R A G L (P<
0.01); SHIRILA bR, ™ T & L h BTt e 2 41 TGF-B, mRNA 3=
KIS, ERA SR E X (P<0.01 8 P<<0.05), &M T H
AV R B U TGF-B ik 7% . TGF-Br mRNA fRIA L

1 TR TGF-B mRNA FA A2 3% 2,
| 2 3. 4 5 6 1

50 bp

500 bp
750 bp
1000 bp

Bl TGF-p, mRNAKIFRIE
Fig1 mRNA expression of TGF-f,
LT m B B2 5 2.7 T BT ik B2 s 39 TR BTV 40 s 4.
FE LM 5 5 AL 5 6. 7850 X0 IRZH 5 7.1E % X IR
l.rutin high-concentration group; 2.medium-concentration group; 3.

low-concentration groups; 4.captopril group; 5.model group; 6. solvent
control group; 7. normal control group

3.3 AT IHEEILHAE Smad 2/3 .Smad 7EHRIXHF NN

B IE H O REAL LA, % 0% BE 4H 41 J P Y Smad 2/3 .
Smad 7 8 1R 1K % 7 LG L (P>0.05) , %] 0.1% 1)
DMSO *J 4fi il (¥) Smad 2/3 il Smad 7 3k JCHA & 0, v]
ARG R I T4 Smad 2/3 il Smad 72 RIS
VAT R 4L L4, B2 Smad 2/3 2 (35, Smad 7 8 1k
59, ZERA G L (P<0.01) s SR LA, 25 T
R Z Y Smad 2/3 F 1 FAILES , Smad 7 8 1R IAHY
5, 2 AT SRR L (P<<0.013{ P<<0.05) , B T R[5
24/ Smad 2/3 Fl Smad 7 5 1 2 5 , BEW] 0 5% = S B0
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AN Smad 2/3 i Smad 725 [ YFRIAFH . Smad 2/3.Smad 7
TR I WL 25 7 T XA 21 il Smad 2/3 .Smad 7 2 [15%
RIS DL 3

£R2 ATIERMAN TGF-p, mRNA FiEHIZNE (X +5, n=6)
Tab 2 Effects of rutin on mRNA expression of TGF-f; in

model cell(x+ s, n=6)

43 TGE- B /mRNA R ik

R 234£0.12

VERIN L 249£0.19

g 34940.18"

FEEHA 2554017

FTIRBR AL 2754021

TSR AL 236£0.18"

BT RBEIRES 20340147
GRS B " P<<0.015 BRI AL "P<<0.05,"P<<0.01

vs.solvent control group: “P<<0.01; vs.model group:“P<<0.05,"P<<
0.01

S - - R i . Smad2/3
S TR e e T Smad 7
SRS mal
—
1 2 3 4 5 6 i

2 Smad 2/35 Smad 7 EAMRIE
Fig2 Protein expression of Smad 2/3 and Smad 7
L T i B BE 2 5 2.0 T T Bk B 20 5 3.8 TR ik A s 4. R
FLEFILH 3 5 AETULH 5 6.78550) XoF HRA 5 7.0E % X B2
l.rutin high-concentration group; 2. medium-concentration group; 3.
low-concentration groups; 4.captopril group; 5.model group; 6. solvent

control group; 7. normal control group
£3 ATIHEELMAEAH Smad 2/3 5 Smad 7E A RIXH M
(¥ts,n=06)
Tab 3 Effects of rutin on protein expression of Smad 2/3 and

Smad 7 in model cells(X s, n=6)

it Smad 2/3/f-actin Smad 7/f=actin
R 5724077 3.13£0.99
VIR 59620.71 3.14£083
{4 787£074° 1554054
TR 756£046 1.98£0.60
PR R 4 6.80£0.53° 226 0.64°
BT AL 528%0.66™ 3.56£0.63"
BT R R4 5.08+0.86” 32840617
G HRA U " P<<0.01; S BUIMA] U "P<<0.05,"P<<0.01

vs.solvent control group: *P<<0.01;vs.model group:“P<<0.05,"P<<
0.01

4 g

DN 1) & JEEHERE | A% 223 [ 1) 55 S A0 R 3™ A 1) =y 38
TN S0, v MW T 5 | e A 2 B 4eU T AR i Lk = N, 3L
i 5 PR SR (ROS) A=A 340, Jin sk DN ke, FEARBSE
SFHEF B ZH A, BT 2H T-SOD . GSH-Px . CAT 1 1t B 3.0
55, MDA Az B30, s S 5 1 ] SMIF 5T R aE — 305, 75T
T T B LR RS |2 Y T-SOD . GSH-Px . CAT 7% 110 55 44
A HSRAVE R, 35X RS R 9 MDA &5 A A W VR
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ULHL T AT AR s ML SEAL RE T, W] R 1 B Zh B, 5 CAP 4]
FHELRICR B4

TGF-BAVE A B IESG & J i A%.0 IR, A3 DN 5 JiiE
HIAE A , DN H i 4RI i % K% IR 50 %7 5 4 34 5 TGF-p,
S A RN, TGF-B, i o 7% 520 L 1) 8 S R 32 IR A ik 2%
I 230 Y P 494 5 A R R S ) 0, T /N ERET AL e
LEIME . TGF-Buidied b & il D5, 7T 9 B o e A 2
VT TR QD R P BEL LT S P 200 D A1 e I o e e 26
BUB/NEREEAL, AT, T REA ] 5 5 19 TGE-B
FARIATRE S HAE R T2 MG SRl oc. BT THE
INER Z A, (i TGF-B, mRNA FE 1k B 055 , W o] B vde o5
7 2 1% 2 FEE A0 D 1) 1 B RIS R, il 24 L DR 5 114 5 B, DA
T HEZE P/ INERBE AL ) 2L

Smad ZZ 2 11 F TR 89 TGF-B52 A N s i 47
AEST T TGF-B. AL 15 5 4% 5, 215 TGF-B/Smad X —1{ i
9 Smad %% % 2K 1 2245 Smad 2.3 .47, HH Smad2.3 H
TGF-B.#3% , Smad4 5 R-Smad 4542 5 TGF-B. M5 5 H %,
1M Smad6 . 7 %5 55 SE G Y. WP, mb T i
4R R RUE /R &R A0 L P TGF-B, mRNA |, Smad2/3 i 55
1K, AR Smad7 BRI . AWFFERI, T Al A R il e b 5
AN Smad2/3 £ 1Rk, I Smad7 & 19 3Rk, AT
DAL AME BRI B, DR DN /INE DIRE (BELIRT B 27 4EAL , iE
FPFELRA

RNZ T T AT A i bl 5 RS i S8 A s o) —
167 A S v W 5 L 1) TGF-B/Smad 3l % 55 , S H B it DN I
HEZE DN AR ER A T 3R .
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