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( E] B FWHEEMTT (luvastating Flu) X =4I 5 (high-glucose peritoneal dialysate, HGPDS) 75 5 A& B8] Kz 41 it
(human peritoneal mesothelial cells ,HPMCs ) £]- 4 %4225 1 (fibronectin, FN) FE ik U2 , 773k AR 3E HPMCs, [RI2E1k 24 h )5,
G RIE X IRAL HGPDS 41 HGPDS+Flu 41 Bl (b iT41 .DMSO Xof HRZHL , 45 20 43 S 4O [ B 1), WAEMA i (MITTT) A0 4%
LHANMIAYIE J3, RT-PCR K2l FN f) mRNA 235 ELISA SRR R PN 8 3R IR 1L S5 R« 5 1EH X R4 e, HGPDS W]
WANEI AT J7, HGPDS e Flu JE[R55R 24 36 h, S J3A TR, o, 1 x 10 mol/L Flu fE ] 24 h, 41 ol 3 22
FAGEHEE (P < 0.05) ; SIEF XL LA, HGPDS WS HOI AR B ] B¢ 40 FN mRNA B2 1435 (P < 0.05) I L[]
HAE, Hoh FN mRNA T 6 h ikl FN & T 24 h k@i, Flu AT HGPDS 5 %A FN fE3R1K (P < 0.05) , JF AR
e, 51 :HGPDS 15 R SME IR AN AR B 4 BN b B, e/ FH T B8 Flu 30761
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The effect of fluvastatin on the expression of fibronectin in human peritoneal mesothelial

cells induced by high-glucose peritoneal dialysate
LIU Yan-chun,LIU Jia*,XU Ya-guang,ZHAO Xiu-fen, QIAN Jun,SUN Bin, XING Chang-ying
(Department of Nephrology ,the First Affiliated Hospital of NJMU,Nanjing 210029, China)

[Abstract] Objective:To explore the effect of fluvastatin(Flu) on the expression of fibronectin(FN) in human peritoneal mesothelial
cells (HPMCs) induced by high-glucose peritoneal dialysate (HGPDS). Methods: After incubated in DMEM with 0.01%FBS for 24 h,
cultured HPMCs were randomly divided into control group, HGPDS group,HGPDS +Flu group, Flu alone group and DMSO control
group. HPMCs were treated for 3,6,12,24,36,48,72 h respectively and the cellular viability were detected by MTT colorimetry. The
mRNA expression of FN was observed by RT-PCR. HPMCs were treated for 24 h and the levels of FN in the culture media were
measured by ELISA. Results: The results of MTT revealed that lower viability was found in the cells treated with HGPDS and partialy
restored in cells treated with different concentrations of Flu at 24 h and 36 h when compared with control group. The significant
improvement of cell viability was shown in Flu treatment at concentration of 1 x 10 mol/L at the time of 24 h(P < 0.05). Compared
with the normal control group,the mRNA and protein expressions of FN increased time-dependently in HPMCs treated with HGPDS
(P < 0.05),which peaked at 6 h and 24 h respectively. The fluvastatin significantly inhibited the effects of HGPDS on the expression
of FN in a dose-dependent manner (P < 0.05). Conclusion; HGPDS can increase FN expression in HPMCs,which will be inhibited
by Flu.
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YIS IR LT AEAL TP RIBIBE ISR A 22 AR SE
AR FARABTT (fluvastatin, Flu) X} S HHIE 5 (high-
glucose peritoneal dialysate, HGPDS) 55 A& 5 (1]
SN (human peritoneal mesothelial cells, HPMCs)
FN FRm9I T E , i T 2825 B s 25 1 AH
KM LT A SRR AR

1 #MR5FZE

1.1 ##

NI 5 ] R 200 B ik (HMeSVS) I [ 1 5 20 5y 2
PIRHE A IR R Flu CB5R), Ui o wl s ),
DMEM }732%E Ji4F 3% A 48 55 % (32 Gibeo 22
A),4.25% ) E M IEE T (36 [ Baxter 24 ),
RT-PCR i £ .TRIzol ( H 7% TaKaRa 2\ #]),FN
ELISA 57 & (3E[E R&D A F]) , BEMREE (MTT, SE[H
Sigma 3 7)), BEFR (32 E Bio-Rad A1) ),

12 7k
1.2.1 fmpaizsi

HMrSV5 4l T 37°C . 5%CO0, Hi - A K, 58
i FR M DMEM K 5= 5 (A B 5.5
mmol/L) Il 10%JiG4F i\ HF R R 100 U/L B R
100 U/L, 2~3 d #3 ,4~5 d K3pJ 1 0.25% B A
THALAEAR, 58 5~10 AR AU 5256,

122 MTT ¥l 48 i i& A

FHBUE I HMeSVS 4, L 4 x 10° /L
Pl 96 FLAR, M40 K = 70%~80% 5 I , &
0.1% 34 IfL7% 9 DMEM 55323 [F251k 24 b, IAAS
] B AL B R AE RS RS , iIf A MTT (5 mg/ml)
20 pl/ALAREEEE 4 h, /DO R FLINEE SR, ITA

TR (DMS0)150 wl/fL, FiRFEEIRY 10
min {145 W) 7053 ik, 7E BRI S e A A 490 nm
WA 2 FFAL IO BE A At A A2 . QD IE # % B4
(DMEM $5336 558 2453756 1 1 #ike); @DMSO
XTHEZL (DMEM 3555 58 i 11 Mk,
DMSO YK 0.55 mg/ml) ; @B 17 i 2H (4.25%
JEREENTR S DMEM 52215973 1 L ke, mbil
WEi%W); @HGPDS+Flu 4 (4.25% 15 & T 5
DMEM 585324 1 1 F ke Flu ¥R A 1 x 107,
1 x 107.1 x 10° mol/L) ; ®H.4[ Flu 41 (DMEM 5 5¢
EREFRE 1 VRRE, Flu WREER 1 x 10%.1 x 1071 x
10° mol/L), [AIH AAS A L HA 35 55 3 1) L R 3]
T, BB 6 MEAL,
1.2.3  RT-PCR #l] FN mRNA ik

YifE IRl 21k 24 b )5, 40k . (DHGPDS 4, 433l
HI#0.1.6.24 hy QIEH XF B4 HGPDS 41 HG-
PDS+Flu(1 x 10°.1 x 1071 x 10 mol/L) 4  F4f
Flu(1 x 10° mol/L)4H , ¥J4#% 6 h, #5410 R RL
il 758 MTT, T IEs RS AR 40, TRIzol 4%
HUAH M S RNA I W TS B 1.0 pg A T30 7 5k
(F8 HRG 5 SRl R @ R E DR 21T ) R4S cDNA | [
MIARZ Jg 20 pl, HU2 wl cDNA #EHg#E4T PCR 9"
B RRNARZR R 50 pl, S8 GAPDH, 545
Y DR TREA AR AR (E 1), A
SRS 5 57 B PCR 72445 5 wl, 2.0% B BE W 5E
WEHLIK (% 0.5 pg/ml IRTEL5E ) , 22T T MEL LG
B, EES AT EFT PCR 2545 K BE 14, LA
GAPDH FN SN i o i, BUE DLW RO
PR, [Al—ScmdE s 3 K,

& 1 FN.GAPDH 3|¥1E 3 K=K/

Table 1 PCR primer sequences and conditions of amplification

A TIN5 —3") PR (bp) 1B R (C)

FN 3 : AGCCGCCACGTGCCAGGATTAC 439 54.0
Fi#: CTTATGGGGGTGGCCGTTGTGG

GAPDH 3 : AGGTCGGAGTCAACGGATTTG 532 59.4

Ui : GTGATGGCATGGACTGTGGT

1.2.4 ELISA #@] FN & & &k

HHRELLA 1 x 10° A/l T 12 FLAR 2540
MiAE K 2 70%~80% il & )5 R 264k 24 h, 434 (W]
1.2.3, Hr HGPDS A 5354l 0.6,12,24 48 72 h,
Flu ZH 3003 24 h, AR 3 ME L, LR )E
AR AU 3, SR AR Je 001, #2 ELISA 71
EULI IS FN AR o [ s e 5 4L At i 2 B

YA SR A BCA PRI 2 40 i B 31 A & 2, 4%
2 FN & & s AR LS E HEHTROE,
1.3 %itsu®

i FH SPSS13.0 Ge 184 %of EI4& 43 B 1 B ik
TG A0 FE A B ) A BS54 8 hr
25 (x + 5) 3w, A E] HUBER FH 2 REAR SR B
MU ZE Ty 0T, A AL HLECR T LSD-1 32
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2.1 HGPDS & Flu %t &8 itLiE 5 69 %%

MTT 45 Bon, 5IEH %A L #, DMSO &
oAl Flu X4 M6 ) T 2 (P > 0.05), %
HGPDS 4b 2 iy & 2H 40 JfL 3% 07 5 1E % % A AH 1L,
H 6 h FFGRIAT B TR 17222 72 h(P < 0.05) . 5
HGPDS 441, HGPDS+Flu %4 /F Fi24 .36 h 4ii /ity
T A IR, o HGPDS+Flu (1 x 10 mol/L) 3
[ /EFH 24 h 58000 HGPDS 4b 320 4H Lt , HMrSV5

O EsxiEa
Il HGPDS 41

[0 HGPDS+Flu(1 x 10™ mol/L) Iy, x 10
1.0 | Il HGPDS+Flu(1 x 107 mol/L) B pviso 41
Bl HGPDS+Flu(1 x 10 mol/L)
0.8
s
2 o6
=
0.4 H
0.2 [
0.0

3h 6h 12 h

RS IBCEEA SRR X (P < 005, 1),
2.2 HGPDS & Flu %t FN mRNA %A 6%
RT-PCR %5 75 ,FN mRNA ik T HGPDS
il AMSVS 45 1 h FFER T ,6 h ik mE i, 24
h HRTR#EK, 50 h AL, 6 h & 24 h FHE , 2 57H
Git2FE L (P< 001,18 2), I Flu T 6 h J5,Flu
1 x 10°.1 x 107 mol/L ¥ 1] LA i &A% HGPDS 7%
T FN fmRIL, ZRA%FEL (P<0.01),
Flu 1 x 10® mol/L AEHI/RHIEE (P > 0.05) . 5XF R4
FeAs, B4l Flu 1 x 10 mol/L % FN mRNA £ikT6
HH B30 (P > 0.05, 15 3),

O Flu(1 x 10 mol/L)
Bl Flu(1 x 107 mol/L)

mol/L)

*

24 h 36 h 48 h 72 h

SIERRIBA S, *P < 0.05; 5 HGPDS 41 H#,“P < 0.05(n = 6),
El 1 HGPDS K Flu X HMrSV5 4 HiE 1 520

Figure 1
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0h 1h 6h 24 h

50hH#,"P<0.01(n=3),
2 HGPDS fEH AR FN mRNA Z3AR9251
Figure 2 Effects of HGPDS on the FN mRNA expression

i
)

FN mRNA %132

2.3 HGPDS % Flu %t FN & & & ik ¢ %

ELISA %5 % 5 78 ,HGPDS Hill# HMrSV5 4 fifl
J& , FN AR IET 6 h FFIA TR, 24 h ik &g, J5 4
WA, 5 0 h AHEL ,24 48 72 h FHE WA, 2 5% H
Giit B L (P < 0.05 8 P<0.01,%2), Flu 1 x 109,

The HM1SV5 cellular viability influenced by HGPDS and fluvastatin

1 x 107 mol/L YEFIZHAE 24 h #4707 LB 54K HGPDS
WM FN R RA, ZR A5 2 X (P < 0.01),
Flu 1 x 10® mol/L fEHIARBIE (P > 0.05), S5XTHRZA
HedsE, R4l Flu 1 x 10° mol/L X} FN mRNA £3ik7C
BB (P > 0.05,% 3).

34 8

I T AT AT B R 1) 2 R A T ik
X, SRR A I I W S B
SEF IR EE N R RPN, SR SR
AR B XF HPMCs |6 1 PN 14 200 6 LA R i = B AL )
WABEER, JrT S8 HPMCs BT T-FBETE
BEAh, R R B A A A v e A R R b
RS~ (GDPs) , LIRS B IS IO 18 A0 45 ik A 32
LA =W (AGEs) [ 7= 4150 5| e i 8 A= il e
BB RIS 5 B R AE A DA R RS AL
R EUE N R EENT, Zaveie 5 OHFSY
KB, FE4sZ RIELEAT IR B A s HGPDS 41 7]
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M:DNA marker; 1 IEH X IRZH ;2. HGPDS £H ;3: HGPDS+Flu(1 x
107 mol/L)2H ;4: HGPDS+Flu(1 x 107 mol/L)%H ;5: HGPDS+Flu(1 x
1079 mol/L)#H ;6: B4l Flu(1 x 10° mol/L)#H ., 5 1 K, P <
0.05,"* P<0.01;5 2 4 H#,* P < 0.01;5 3 4 H%, 2P < 0.05,
24P < 0.01(n = 3),
Fl 3 AREHE Flu % HGPDS 5549 FN mRNA FEAR52
Figure 3  Effect of fluvastatin on the HGPDS-stimulated mRNA

expression of FN

&2 HGPDS {EAAFERE FN ZRRIEMEN
Table 2  Effect of HGPDS on the FN protein expression

(xxs,n=3)

i (a] (h) FN(ng/mg pro)

0 119.41 + 6.82

6 133.64 + 25.72

12 141.87 + 19.68

24 204.06 + 22.79**

48 178.07 + 4.86**%

72 161.36 + 23.32**

50h i, P<0.05,""P<0.01;5 24 h FbE:,*P < 0.01,

£ 3 H&MiT HGPDS FSH FN A RIAHHM
Table 3 Effect of fluvastatin on the HGPDS-stimulated

FN protein expression (x£s,n=3)
Al FN(ng/mg pro)
IEH A IRZH 119.87 = 6.58

HGPDS 4
HGPDS+FIu(1 x 107 mol/L)4H
HGPDS+FIu(1 x 107 mol/L)4H
HGPDS+Flu(1 x 10 mol/L)#H 159.78 + 7.88*#44
AL Flu(1 x 10 mol/L)#H 117.55 + 593
SIER X RALE, P < 0.01;5 HGPDS 4 L4 ,*P < 0.01;
5 HGPDS+Flu(1 x 10 mol/L)ZH Hb%:, 2P < 0.05,%%P < 0.01,

DA I 2 A B o 0 g e, B ot A A i
i, TRV B 2 1R B 2R MR S I ) 1 4
k. Flessner % ER BRI Hpt &2 B0, 64 71 58358
BT I A BRUE B 045 A B , A 2 04 R, 5 P
TR, R, BF5E HGPDS Xif i R 451475 -
SIS A5 T[] ) R 2R

FN 22 A At A rh s M A o, S e A7

200.19 + 15.57"
192.03 + 19.22*
167.54 = 10.21*#~

P, FN 7P 22, IS | 27 AERE AN SR AR TE 52 40
JERER JRI L, 1T 27 4 B A AN AT LA BT S8 S 20
LR, 3 T LA S S R, e T S B
JE B R UR v X LT A S S R
HPMCs J , 40 035 5 W] . A2 B4 ), 40 i 235 FN 1]
R TR R 0 T SR 5 A R R e R R A
W RN 1] e 200 ML, ANAEET AR PR 7~ TGF-
Bl kMG, MIAMEEST FN ARk B B3 hn .
HGPDS B/ TGF-B1 kg hn , i i
FN £ S0, #65 TCF-B1 A9 X RNA Ji5 ,HPMCs
Fik FN WL R RN, ARBFFEEE R WoR  HGPDS fE
FIF B9 HPMCs 40 3% 1 B T B, FIN 3 3K ] A 34
i, $E—HAEA T HGPDS Xof 5 I ) Bz 4R (4453 473 .
WL, AT 225 BA RN 1 234
PEVERT, wl a4l HO R A 0 6 i, f7]N
TSR HRRES G EH (W ERK Ras Rho,
Rac) AREENLTANMIEE, S0 200N 205 55
S, IR 20 DRl - RN 27 AR DR 14 & 1, D/ 4
ISP 5 1, KAFTTR BT AL S PR VR =7
AWFFE A, Flu 7] LU HGPDS 5 5 #9 HPMCs N
FN RyZBH, B2 SEAE HLHE AN TEE
Schaafsma %5 "G & BT ARAL YT AT LAADH] TGF-B1
B 0B AT 4R M PN S5 S, HLE
AIBAMIEYE R R BT . 53 A BF5E 4 IE , HGPDS
CINDS 72N 0 H A (12N O Ry = Wa oo /1
FEAABTT FTLAM SR T, I JUAE VR 2R
5368 [ D R SV R ) I T AR B B RS S R
FH M 1 (serum and glucocorticoid induced kinase 1,
SGK 1)t Bkl 2 B AL ), At SR ARABTT 258
A TN G s S 38 e 0 ] S A O A e i
SGK1 j# ##%5% I HGPDS 55 HPMC N FN ik
) NS i i 2 T
ARSZEG K B, Flu AT LARER HGPDS 75 519 A
JETE] B 20 BN R, Sty T S 25 Wi R Bl A T
N AEAL S TR R BIR RS . (R HARNLGLE A
T
Esdy
[1] Loureiro J,Aguilera A,Selgas R,et al. Blocking TGF-B1
protects the peritoneal membrane from dialysate-induced
damage[J]. ] Am Soc Nephrol,2011,22(9) : 1682-1695
[2] Wei JL,Ma CY,Zhang YD,et al. Synergistic effects of
pravastatin and pioglitazone in renal tubular epithelial

cells induced by transforming growth factor-betal [J].
Cell Biol Int,2007,31(5) :451-458



5532 50 7 ]

-912- Moa B R R o Rk 201247 A
[3] Xie JY,Chen N,Ren H,et al. Angiotensin II-mediated [10] Liu F,Liu H,Peng Y,et al. Inhibition of TGF-betal ex-
activation of fibrotic pathways through ERK1/2 in rat pression in human peritoneal mesothelial cells by pcDU6
peritoneal mesothelial cells [J].Ren Fail,2010,32(7): vector-mediated TGF-betal shRNA [J]. Nephrology
871-879 (Carlton),2006, 11(1):23-28
[4] Zareie M,Hekking LH, Welten AG,et al. Contribution of [11] Schaafsma D,McNeill KD, Mutawe MM et al. Simvastatin
lactate buffer,glucose and glucose degradation products inhibits TGFB1-induced fibronectin in human airway fi-
to peritoneal injury in vivo[J]. Nephrol Dial Transplant, broblasts[J]. Respir Res,2011,24(12):113
2003,18(12):2629-2637 [12] Carrion B,Pérez-Martinez FC,Monteagudo S, et al. Ator-
[5] Boulanger E,Grossin N, Wautier MP,et al. Mesothelial vastatin reduces high glucosetoxicity in rat peritoneal
RAGE activation by AGEs enhances VEGF release and mesothelial cells [J]. Perit Dial Int,2011,31 (3).:325-
potentiates capillary tube formation [J]. Kidney Int, 331
2007,71(2):126-133 [13] Bergler T,Stoelcker B,Jeblick R,et al. High osmolality
[6] Zareie M,van Lambalgen AA,ter Wee PM, et al. Better induces the kidney-specific chloride channel CLC-K1 by
preservation of the peritoneum in rats exposed to amino a serum and glucocorticoid-inducible kinase 1 MAPK
acid-based peritoneal dialysis fluid [J]. Perit Dial Int, pathway[J ]. Kidney Int,2008,74(9):1170-1177
2005,25(1):58-67 [14] Yamahara H,Kishimoto N, Nakata M,et al. Direct aldos-
[7] Flessner MF,Credit K,Richardson K, et al. Peritoneal in- terone action as a profibrotic factor via ROS-mediated
flammation after twenty-week exposure to dialysis solu- SGK1 in peritoneal fibroblasts [J]. Kidney Blood Press
tion;effect of solution versus catheter-foreign body reac- Resm,2009,32(3):185-193
tion[J]. Perit Dial Int,2010,30(3):284-293 [15] Won M,Park KA, ,Byun HS,et al. Protein kinase SGKI
[8] XML xR A, 5k b, 25, b A R 0] 52 0 i ) enhances MEK/ERK complex formation through the
BABE R0 S A b A PR T B sl [0 ). PR RS R 2R R phosphorylation of ERK2 ;implication for the positive reg-
(BEE220) ,2006,31(4) :575-579 ulatory role of SGK1 on the ERK function during liver re-
(9] X1 1,326, Xk, 4. Troglitazone X A8 K [H] 57 generation[ ] ]. J Hepatol,2009,51(1):67-76
A TCF-B1 MLFAEE LR IFARYEM [J]. Rk (W BEH] 2012-04-10
2R (BE2ARR) ,2007,32(3) :473-479
o B X e e e B L I X T & e o 3 e R ra & o & S & B T LI X S S & S D o B e S e
“ o
= 3 > ) f% 3 > 2 I
[ QUELS % 3 4T ) !
e O
I i

3t

e 33 20 3 3 3 333 3 3 3 3 e ey



