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BT I R M T A RIS R R B 51
A FAER Ve COEAT

KETF ARA

Zopzx XER*

(LHERAEER A 2R}, L 200003)

BE KA HRK R 3R A B2 250, (rat mesangial cells, RMCs), MTT %41 RMCs
378, DCFH-DA #£4H& R 7% 4 £ (ROS) £ A&, RT-PCR #= Western blot #4248 448 AL 4 3% L. 55
(CuZnSOD). it fALEBEE(CAT). APLH AL AL BE(Gpx). 4E42 RALH K ALEE(MnSOD)F 4 4
#4#% 4 (FN) mRNAAE & 4, T REDRE B %7 AT B AT AR E D3R A B 478 (RMCs)

WINIG I ) Fm BAC L B0 R o

HRRTEBELMT, B4 5 ) T4 RMCs 3 74.(P<0.05), #

) 7E MR A A(P<0.05), EIPHIME A LREARMEX; S F RMC &, MnSOD #» FN mRNA
FaB G KFHAF, B4 F A T4 542 LM T FN mRNA #5548 5 848 R E &4 F MnSOD
FEORKF, RERB AP H SHEF TN TGO RE, Bk, BEFHTHHZBEFTAR
Bk A Rmaigs, wH A a hAA R, REAANEBEEN,

KA

B PRI B T3 (DN) A FR v o LS M I A, 2
KARPE RO EZRA B REAL AR 40 Ah AR
TR A PRI B O LSRR 04, KB IR A4y
RSN IR 45 RIS RILBE N SRR & 85
FEE RE K A0 40 o S 2 S gy g (2591,

B PRI B 970 8 TR & 22, R P R £ R 2T
B . PESRFUNN M- OERRER” 7
Rl B FR HLAI A ZE AR, BRI, FERE R AR
AT, AL C B SRR A BUR BT, BE R
AR B REAE A IV 2 A SUE TR (ROS) 97
EE[12~15]°

T 48T T RARYE P B 2 T B R 2 R 5
BF, BAS, KE. 2. RE. LER, &K
IR R, RS M LS, SRR A
40 M Dh RE IR, AT ST A R R B PR K B
BRSO, BATISE R MBI 02 B8 45 77 70 e ok 2>
A0 R S R AE B /N ERBO TR, /DB PRI K R 8 B
FRIHEME RN B R AT K, 3 BAE 45 T 771 ] S B PR 97 K B,
EEE MBI, B /NER AR T A PR R A R A
JR ) L B SY, A5 SEURAUBI ST 45 T I ok Xt
B AR T DR BRI /N B R T 4 i 8 R S A 1 38K
S, o B R R AR AR

1

BA T, KR B /NERR BB 7 SRR

1 M55 %
1.1 Ml R paLE ST

BB i L LG 25k i . MTT
(Sigma), H2DCF-DA(Invitrogen, Carlsbad, CA, USA),
KR EBENYBALEEMnSOD) .51, KR actin 8
#i. KB Fibronectin(FN)Z il B £ E Abcam 2
A, KRB /NER RIS RMCs #RHBZY-1)H L
KAE E B R KRB E, R4 M¥E(FBS)
(Kibbutz Beit Haemer,Isreal) %2 DMEM 40 ff 15 75 ¥
(Gibco A 7)), %41 KT 10% FBS #) DMEM
(% 5.6 mmol/L &) H, F37C. 5% CO, KA
BEAH TR, 2~3 dER 1K,
1.2 X RMCs #5940

KF MTT tefavk. KRS 5.6 mmol/L H#i%iHE)
f110% FBS ) DMEM X55741 fa, FH 10% FBS DMEM
ERRAMMRIR. LL2x10* 4/ LI R RMCs
4 f R T 96 FLAN MBS SRR, Al 5.6 mmol/L Hi % HE
+10% FBS DMEM 7%, fF41fiK % 60%~80% i,
#F 5.6 mmol/L #i %% +0.5% FBS [ DMEM 7Lt%

W B 39 2010-08-30  #:5%2 H #: 2010-09-29
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24 h. WF KBS, ML (5.6 mmol/L #%
¥ +0.5% FBS). =825 mmol/L %5 ¥ +0.5% FBS)
FE AR REFERECHIRY 12.5 ug/ml. 25 pg/ml. 50 pg/ml.
100 pg/ml FIEES 7 FIEEFRHE 100 pl, MREE
B 4fl. Lido6 fLIRIESR 24 h )5, BHFLINA 5 mg/ml
MTT ¥ 10 pl, 4k4E3535% 4 h FLIEREFR. DOIR
FIL AW, LI Z B E L HRM(DMS0)100 ul,
37°CH#E 15 min, 845 B, AR 51X
5 TSR AE (Agge) . HBBEKINHIR(%) =
(1- L4 A {8 / X HRAH A {B)x100% .
1.3 4ApEHEEROS)NE

HRTEFPT 96 FUAR, 5555414 RIFT, AN 10 pmol/L
DCFH-DA #4100 pl/ L), 37°C§% & 30 min, PBS ¥
3R E R B EREr, REA TARWKERHEZRE
FIBELTHIE AL 2 h, BRKEY E TR
Y 488 nm, K&t 525 nm)ll & P HEIRE .
1.4 S LE mRNA K E

FoF BUAE KA K B RMCs BeFh T 41 a3 3R L, I
B (& 5.6 mmol/L % ##) ] 10% FBS (¥ DMEM ¥ 5%,
BENMEK48 b )G, FAERAEKE 60%~80% Y,
5.6 mmol/L %% +0.5% FBS Y& 24 h, In A X8
(5.6 mmol/L #Zj¥¥% +0.5% FBS). =##(25 mmol/L
HIZTBE +0.5% FBS)AI_L iR B 37 M ACHI ) 12.5 pg/ml.
25 pg/ml. 50 pg/ml B LS 7R FRMER 12 h /5,
HEUM RNA, XA RT-PCR #l, ¥l MnSOD.
CAT. CuZnSOD. Gpx mRNA K. F|#F5:
MnSOD _-i#: 5°-CTC CCT GAC CTG CCT TAC GAC
T-3, Tiff: 5°-AAG CGA CCT TGC TCC TTA TTG-3’;
CAT Li#: 5'-GAG GCA GTG TAC TGC AAG TTC C-
3’, Fif: 5°-GGG ACA GTT CAC AGG TAA CTG C-
3’; CuZnSOD_Li#%: 5°-TCT AAG AAA CAT GGC GGT
CC-3’, Tiif: 5’-CAG TTA GCA GGC CAG CAG AT-3’;
GPX _Lii#: 5°-TCC ACC GTG TAT GCC TTC TCC-3’,
Fiff: 5°-CCT GCT GTA TCT GCG CAC TGG A-3’.
Pl actin AW Z, 5I¥F%): LiF: 5°-ACC CAC ACT
GTG CCC ATC TA-3’, Tiif: 5°-GCC ACA GGA TTC
CAT ACC CA-3’. IR 50 pl, RINVARFA: 94°C
A 3 min; 94°CAEME 30 s, 56°CiBK 30 s, 72°CHE
1820 s, 35 MEH; 72°C 5 min. RT-PCR ¥ 147=4)
25 2% BRIEHHEL B IR, Fo4k A Bt E 15
AP R G HEAT 4T, LA MnSOD/actin mRNA ] A L
{EVE % MnSOD mRNA 21k 3E45.
1.5 AHFEER/FN)RBE L LEE(Mn-

SOD)EH K FME

4355 AR (R B P o 8 BRI IE 4% 5 77/ E FHRMICs,
KR A R ENZE AT I K B /N BR R SR P 4T 4 i
5 H(FN) & B S B AL B (MnSOD) B H/KF.
IINE BURBYR S PR  B A B HIHIF, 5 S iiE
FHEEARESE. WEARIEAET 10% R
A5 Bk IS 4T SDS2PAGE 1.5 h; F 3 IV 35 3
M 1 h, IIA—3L 4°CRER; I —$H1 -HRP EiRFFH 1 he
/1 ECL(enhanced chemiluminescent) & 3%, FRELE
R&R. BEAREENFHHKEEIHLL B-actin
SBWKRIE. % BH&HS B-actin WELERE S EH
1.6 FitFH*

HATLREMERALGTERE IR, GREHE
& 2047, HE PRt # H Dunnett-¢ & 53
17547 o

2 H#R
21 MIT&R

i BE 441 T RMCs B5E 19 1 (P<0.05), B 8 4%
J7 FIE B IR B B0, RMCs [ A, fEZE BT F B&(P<
0.05), $&7~IE 4% 77 IR =g 414 T RMCs A K FIHIE
AR - BB RE 1. 6B A
I 2R 2028 25~50 pg/ml.
2.2 JEMENE

A TR RS IR R R4 B (RMCs) T T4
A R 2 (P<0.05), 38 45 7 771 B I B AR g ok M A o1 o=
Bl 45 HFF RMC #5258 A BB 2), 006 4 4 A
HIVE 4 12.5~100 pg/ml(P<0.05).
2.3 RT-PCR £ R

EE & T REENY B (MnSOD). it
FHEM(CAT). HiFEd E L YBE(CuZnSOD) mRNA
FiAWE, Gpx mRNA THAHE, F4EEED
mRNA F&. FBE&M R IR LS 77 7 G 50 =F Pt
FALEEH) mRNA RETU LK I FER, FY4ERE
T FImRNA R i Bl 45 77 VR B 8 nige ks>, 29K
B 3) .
24 EEAKF

T R AR A AL B AL B (MnSOD) M £F 4
% 358 A (Fibronectin) i) 85 F 7K P Fifi 1= 85 1 FH B 1] 1)
FEK T2 TG N . 38 4% 77 77 P AR BE AR A il
$i 2414 T Fibronectin ) 3R3iA(P<0.05), X &4 T
MnSOD [IFRIEVER A E(P>0.05). &% /570 1
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Fig.1 Effects of TLR on mesangial cell proliferation under high glucose
1: 5.6 mmol/L glucose +0.5% FBS; 2: 25 mmol/L glucose +0.5% FBS; 3: 5.6 mmol/L glucose +0.5% FBS+TL 12.5 pg/mi; 4: 5.6 mmol/L glucose
+0.5% FBS+TL 25 pg/ml; 5: 5.6 mmol/L glucose +0.5% FBS+TL 50 pg/ml; 6: 5.6 mmol/L glucose +0.5% FBS+TL 100 pg/ml; 7: 25 mmol/L glucose
+0.5% FBS+TL 12.5pg/ml; 8: 25 mmol/L glucose +0.5% FBS+TL 25 pg/ml; 9: 25 mmol/L glucose +0.5% FBS+TL 50 pg/ml ; 10: 25 mmol/L.
glucose +0.5% FBS+TL 100 pg/ml. *P<0.05 vs 5.6 mmol/L glucose, *P<0.05 vs 25 mmol/L glucose.
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Fig.2 Reactive oxygen spicies (ROS) generation on mesangial cells by dichlorofluorescein (DCF)
1: 5.6 mmol/L glucose; 2: 25 mmol/L glucose; 3: 25 mmol/L glucose +TL 12.5 pg/ml; 4: 25 mmol/L glucose +TL 25 pg/ml; 5: 25 mmol/L glucose
+TL 50 pg/ml; 6: 25 mmol/L glucose +TL 100 pg/ml. TLR could reduce the ROS generation under high glucose. Three independent experiments
were performed.*P<0.05 vs 5.6 mmol/L glucose, *P<0.05 vs 25 mmol/L glucose.

DN IE # $E R FE 44 F MnSOD & A % (P<0.05)
(B 4).

3 g

RMCs H1E ARSI 9T B R A2 R A LRI A 2
YT AR A, 2% A0 I A AN JARE A SR R FLAE
BRI A PR R A R BB /N EREE AL P R A
FUN, i PR 38 I 25 W3] RMCs 328 K AE A1 R
F R TR Bt FEL T 1 FFE 5 A2 B PR O SR BREFR YT 22 — 118,

TLR 72 LA8 7 i A i I R 05 I, e
HEAHEMm. 4. IR, RsERSELE N KT

RESIT . BREIERRRRE, BL 7 RE RO
FRIR K B KW/ BW KR A2 A FHEE, 390 Cer, (&
RS/ DNERAEBER, BT RS0 ALRT, £
& K ILRMCs bl 4% 1t T R 5 e ) 1450, JLH5HAE )
B 30 4% 77 FRUAE P B F 38 I T e e, R W %
77 77 2 R FE AR b A 1) o 45 4 T RMCs 195H, 4
& it RMCs kARSI FT B I 22 A AE LI A 2549
TR 40 AR A R g ST AR T EER

Bl PR R R RO 0 £ B IR RE, LTS
J £ 4 Ak A AR AE, SRR £ 5 FEE AR A0, 2 4 A1 2 R
(ECM)FRE. BF/ERAELEB(GBM)EAE. F AL
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Fig.3 Effects of TLR on mesangial cell mRNA levels of
CuZnSOD, CAT, Gpx, MnSOD and FN
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Fig .4 Effects of TLR on mesangial cell protein of MnSOD
and FN c

K201, S AR B A A A & ol PRI 3 KR R 46 3))
e g S e A Ve AT B 30 2 Fh 4 A
HFREKFETFHRESR, B3 ECM #BE, BASH
BFRERE K. SRR LR, EEBLT, Pk
B AARPENRGERSZ A NE B BE, A
T 4 55 40 B N B & AL IS RSP . CAT. GSH-
Px. T-AOC X SOD & & 4 i hi AL 88 1 I FE #7,
HoKP i m R RE M R pTE AL Re D rnag . A
RER TR, BFELMT RMCs S SR, &
HEE ALY AL EE(MnSOD) ) mRNA FE HK - 8
FHim, R/~ EHE & T A M pTE LR AR R
4% 75 7 AT #0 ) B 4 4F T ROS I7=4, ZEIEH B
W E 444 7 MnSOD HI8E AKFE, BXf =8 & A
T MnSOD mRNA F& H/KFERARH R, #7845
75 FURT $2 5 IE H B R BE 4 T K RUE /N Bk R 4
M BTEALRE ST, b4 T TLR #1%] T ROS B4
X, # MnSOD T8 8251k,

AHEEREAFEN)R—MES FRER, HF%
Z NS _EER TR, 2 ECM K FEE
Z—. 2T ECM ) FN 2 AEME, al@dRim
AR AIAL 5 BCM LA sy i IR . BB
FRTE, AT S MREANAEEALE, BT
HREREBEEASHAREE. AHARHAFN
REFEHRARGALPREREARS?. B,
FN [fFRIEFEE tha] Rk ECM BB . ARG
REIR: FHEAM T KR S /NER R E4H M FN RiA B
B AE FE e () 2K T 3 v, SE4% 5 77 AT 75 B ARt
A T R RS /N BR R4 FN )R, 15 BA
T 5 FIA] REE T IH] FN Rik2 55> BECM R

gr LB, S 4% 7 7 AT H ) SR 4 T RMCs )
H5E, $H RMCs WE R4, REEEERET
RMCs 4 H A AL ALEF (MnSOD) & /K, PR &
B4 T KRB /N ER R 40 B FN [R5, 7T RETEAE
R TR S BRI R R IE T BRI
fEH .
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Effects of Tongluo Recipe on Proliferation and Oxidative Stress of Rat
Glomerular Mesangial Cells under High Glucose

Lan-Yu Zhang, Jun-Jie Zou, Xiao-Yun Feng, Zhi-Min Liu*
(Department of Endocrinology, Shanghai Changzheng Hospital, Second Military Medical University, Shanghai 200003, China)

Abstract To investigate the effects of Tongluo Recipe (TLR) on proliferation and oxidative stress of rat
glomerular mesangial cells under high glucose, Rat mesangial cell lines (rat mesangial cells ,RMCs) under high
glucose condition were treated with TLR. The proliferation of mesangial cells was detected by MTT assay.The
reactive oxygen was detected by DCFH-DA probes. The expression of mRNA of CuZnSOD, CAT, Gpx, MnSOD
and FN were detected by RT-PCR and the protein of MnSOD and FN were detected by Western blot. Tongluo
Recipe significantly decreased the proliferation and ROS of rat mesangial cells under high glucose (P<0.05). Tongluo
Recipe could increase the protein level of MnSOD under normal glucose conditions and decrease the protein level of
Fibronectin (FN) in a dose-dependent manner. So the Tongluo Recipe could inhibit the proliferation, inhibit the
generation of ROS and improve the antioxidative enzymes capacities of rat glomerular mesangial cells under high
glucose.

Key words Tongluo Recipe; rat; glomerular mesangial cells; proliferation; oxidative stress
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