g Fe =) A 198 A 6% 2000

(2

Age] {7 X4 Cyclosporineo] HH-g-A)
Ak2F(Reactive Oxygen Species)3}
AEe] 712 FH ] vA= %

gt ooist Waetad, Wejstad’

HE7| - oS YHET - T BHY - YBY

ek)

g H: 2%l Ao A Cyclosporine(CsA)S F71t Foje M7HAY M3t A9
ABEE FEAAT olgt Ze AbAe] Hfdiet AT AFE MES 71FY 4ol F
A & Byl daded wel Aoz AE s)de] HHgoza wAsY, CsAY
Foe olgig 71Fde g4 & B3 A ¥3E {FINE 5 de e ¢4A Yok H
< MNES 7| FA WA AaFo] TG JUS HHEEE Aoz EEAR glon,
CsAo] MlFMNEANA g4 4TS TAANE & Avhe 9% H37t oy ofF FH3Ae
ot

meby HAEL CsAo] ¥gA 44T U dao] J=AE <sta, CsAd o3 2
A g daFol MFAMAZAA HE 7|HY FHd oW IFFE MXEAE ZAF LA
£ AT7E Aty

W adiol A 8ol Atele] Altiefgst Azbe] BHEA X CsAS 7 thg FEO, 25,
5, 75, 10 4g/mL)E Foiste] z}zte} 23 AXe YE& ¢ FAL ZAsIPoY, A AL
Fo AL FAXE AZ7E FASAT, obEE CsAGpg/mL)F Bd3al(antioxidant) ¢
N-acetylcysteine(ImM NAC)E FAlo] T8t CsAol & w34 44T LA F719
FagAzE nlAs d3E ZASAG A AxFY 24 e Collagen I, MMP-2,
TIMP-2, MT1-MMP %9 mRNA ##8& RT-PCR ¥ o83t #Usgla, MMP-2
o] BAEE zymogramE ZA 3t

A 0} APl AT CsAQ FEdM= AEEY AEL 9L FX GR) CsAL ¥
= ylHEld HEY 4L AP, NACY Fd+= CsAd o8 AEZFY xS
wx) sy, £3 CsAL ¥4 444Fe 44§ F7HAF 20, NACS Fde CsAd 9%
WA AbAFEe] g WA CsAS MMP-2, TIMP-2, MT1-MMP, Collagen III
mRNA S 8ol 9FE v FPgou, MMP-29 A4EE CsA9 Fxd vHstq 7
4893, g4d MMP-29 #4xs NACH 93 &= At

B on 2 4¥E 53 B Ayt dgd QA9 HAURATNM CsAL e84
AaFel A FUAFIE, T WA ALEE FAAEY FHL dAsls ez
2839 Aoz At TF CsAd Fo Fxo vldstd 71ZE8 549 MMP-29
B4 57 FHARRF(post-transcriptional level)olA ZFa =D, ZHad MMP-29 @4 %7}
NACel o3& 3 FEE Ao Kol CsAd ¢ @4 daFe #4L MMP-2 8459 o
Aoz #odstes Aoz Azbdrt

HYAA: ZFR AL AFT BFE 17 S aEd

Tel 1 02)2290-8317, Fax :02)2298-9183
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AgHoz CsA9 7] Fejo] me Ab7A AT ¥ 71WoR CsAd % gy s
9 24 VI B g Aoz A7, FAAY Sl CsAdl o8 A== AT
A Az AL AAsE AW U Aoz AZYG FF old tF FE H AbEIA

o o B& A7/t Yoy ez Az

M &

Cyclosporine(CsA)8] A}8-22 Alo|2]e] AFES
aA FEA2U CsAs 3] Foe AnE A
3 2 ATA AdEe Ed & deme?
ojg} & ARe HF3E WA Beo] oA
N5& A7 X EEd YeFolch A AN
= A9 7)F(extracellular matrix)] T F3
7t 9549 FPAeel Aol dAY AHE FA 3
A, Ao Afzte A=A HEY 7|He] Wol
ARHAFY Be AP 7)1"o] APHoz 23
7t "2 @ol® AT 71do] FHPORH HF3)
WAk

Truong 5”& CsAS 5§45 A%eA 8% 9
EH QA H37t A o= A% A% ¥R UL
A% Afezte] sldelgtn g e, Nast 5% Be-
nigni V¢ %9 ¥F ¥3l glo] CsAo] AFAH
53 488 dozitta B nEch Benigni 572
CsAS 543 & 239 AX¥oA BEujsls EZolY
AZNATE HFstel BAho] A& Holgkn At

FHEF 7|2l 2HEE 7|HoRA 71Fe e
3 @ojstE MMP(matrix metalloproteinase) £
BAEs BagtE el wanHdon'® Caenazzo
e 2 CsAd U 4PL AT A
A5 A Ee) g Aoz AR HHAMA
¥ (mesangial cel)olA @1(IV) collagen, MMP-2,
TIMP-2(tissue inhibitor of metalloproteinase-2)<]
Hyaelst Haste] Age Ah3rt g4E 3
%t} Johnson $'7& CsAS Fostd e 73
B oAgrAZzos MMP-2¢ #4=7 #4stz
collagen 4L F719ctn Bt Ghiggeri %
Do wyg YATHAEAN CsA® FAE collagen
Mg 7002 s

wjoF F91 Mo CsAd Fostd WA ALF

(reactive oxygen species; ROS)o) €43t B3

Hu Qe Adxe gAFAAN gAsE 9
HegA AaFL o NAE oY AEE Jebd
= Aoz deA o & =AM E MR Y
A EAS JFUATHT e FxdiE AE A
FAY A2 LAY FAxe AARIA] 4%
& WA gio BAdE de nx1?, A
29 Z4& 23" Z& apoptosisE FE}E F
23 rlorgk 282 e Ao A ok iy
AAxZI AF3te] BAE 5d A 4TS 4
oF FQ WUNAEe| FA3H collagen I, IV
TGF-8¢ mRNA 2dg Z7H711%, w4 &
&£F9 ALY HEA oAb (peroxynitrite) 2 A
FRAEAS MMPY &% F ¥4 E(post-transla-
tional activity)® @&l Hez wadxm Qb

o|Atx}l Zo] CsAdt A dF3te) A, CsAH
uhe A AaEe) BA, weA ARFT v1Fe 3
of g AdAY AFE Basx A CsAE ¥
g% & sk WA AbaFo] 713 FHd |
e 43 g d7E ek old AAEE CsA
o] Abgte] FRTAEAA WA hFo BAH
Bdo) JQEXNE FAdlz, ol 2L WA Aa
Fo] A oldY BIE Fd F2 Fiste A
o2 22A collagen MY F71e} TdHo] UEA,
MMP-2¢] @450 nlxe ike] EA ZAE
a2 st

\r

N

2 ¥ wy
1. MIZE Bie

12 wdd AtEe] ¥ WA E(primary cultured
human mesangial cells)& A&t o] AXE
£ 10% $-eiob ¥A(FBS, Gibco Laboratories, Graxd
Island, NY, USA)e] o} & RPMI-1640 = A
(Gibco Laboratories)oll A 5% CO. #:Aste] 37T
2 g7 widEtdn, S3-S9 Abele] Ao W)
& HETE AMEEACh
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2. HEQ 34 ¥ MEE &Y

Ao F4 2 JEE HYE A3t 60mm P
Z Al(Corning Costar Corp., Cambridge, MA, USA)
ol 1x10°%ell/mLe] MEE BFF ¥, Opug/mLol
CsA(tHZT) 9 25, 5, 75, 10 zg/mLe] CsA S 72
2astgla, olgd CsAGeg/mL)¥ ImM2 N-ace
tylcysteine(NAC)& EAlol §o483ich o)%F 10%
FBSE X% RPMI-1640 wjzlel|l A 48-72A)7F F<t
st

72X Mg F W AE AASD RiEd MEE
0.25% trypsin €922 s FHIHUN, +8
" AZEY AE A4FE #As7 95t 04% try-
pan blue2 F4% ¥ Y7 A hemocytometer)S:
o] f8le] AE MEST @ HA NEFE SHIHG A
x| 43 HELE Tt

3. HI2Y MAE BEFE Pttt FME AR

(Flow Cytometry) ¥4

A AbaZFe) 2L YADAHEE 60mm %
AN 5x10%ells/mLE 25% F, [04g/mL CsAl
(A=), [6rg/mL CsAIAET), [Geg/mL CsA+1
mM NACH(CsA%t NAC Hu#)S F43ta 7243
¢t wigstAtt s&s7) 308 Hel 54M DCFH-
DA(Dichlorofluorescin  diacetate) 2 A& 3lglc}h Al
XE Yo 94 225y cell pellets PBS
(phosphate buffered saline, pH 7.0)2 1-23 AH
¥ ¥ PBS 05mLo) MEE Fo] excitation 490nm
343} emission 526nm TAelA ¢le] FACSscali-
ber(Becton Dickinson)2 #4&tth. FLI-H histo-
gramo 2 ¥gA4 AT A4 K58 2AskAh

4. MMP-29] &4 RMT0 CHS

Gelatin Zymography

48-72M 7 B4 98 Fx9 CsAcz Ae uig
g HADAE agddE FEEE 2ol 18,000rpmel
A 2087 fARE F RHES AAstD, $494 A
A7t gl sample buffer(3% NaDodSOs 10% gly-
cerol, 0.00125% bromophencl blue)& 4:12} v &=
A& & Img/mL9 gelating TS UE 8% pol-
yacrylamide gellA A71%9% 35tk A7)gFo]
4 ¥ SDS(sodium dodecy! sulfate)E =738 7]
93 25% Triton X-100& ¥ &8 50mM Tris-HCl

buffer2 o2 AAH3 I, geld metalloproteinase
substrate buffer(50mM Tris-Cl pH 80, 2mM Cal-
cium chloride}ollA 37TelA 48413t FoF ksl
o 238 F 025%9 Coomassie blueZ 308 &t
gele AAM3 9 2 bandE densitometer(Bio-1d
Software; Vilber Lourmat, La Vallee, France)Z
38ty kst sqict
5. MMP-2, TIMP-2, MT1-MMP mRNA %
collagen IIIl mRNA #X& %8t RT-PCR

(Reverse Transcriptase-Polymerase Chain
Reaction) #4

1) RNA #&

48-72M3 ¢ 2 $E9 CsAc= A¥ 9
#HAEE FEEE Zob ImL2] RNAzol™ B(Bio-
tec Laboratories, Inc., Houston, Texas) £94& 4
2 259 583 A2 F chloroform(0.2mL/ImL
RNAzol™ B)2 ¥3 oA 48 523 St
2 % 14000rpmol A 1583 94 E st 4E94E
Al FEY &7 F 539 isopropanold W] 4§
A 1087F ¥hEAZ) ¥, 14,000rpmolA 1583 o
Al 4% s ddEeE F A4Ede AAsn
70% ethanol® pelletS AMAT{ F F7) FoA 1=z
AlAY. Pellete] DEPCZ A3 FHTE 92 F &
ToAM 3087 pelletd Holn #3347 (spectro
photometer) & AH&-3ld] RNAY Fx& A3k

2) RT-PCR U2

% 204L9] WHE 8% 1pg RNA, 5mM MgCly
1XRNA PCR buffer, RNase free &%, 1mM
dNTP Mixture, lunits/mL RNase inhibitor, 0.2%
units/zl. Reverse Transcriptase, 2.5zm Random.
primers(TaKaRa, Tokyo, Japan)E& & # 30T
A 10%, 42TolA 30%, 99TA 5&EF kA A
cDNAE HE3 ol & 4T A A7R Baso
THEL WEPCRIE A AAHAA e cDNA
44l, 1XPCR buffer(50mM KCI), 10mM Tris-Cl
(pH=8.0, 0.01% gelatin, 0.126 Triton X-100, 1.5
mM MgCl:), 200uM dNTPs, 1 unit¥ Tag DNA
polymerase(TaKaRa, Tokyo, Japan)8] &% o] Z-
Z}e] primer 20pmoL-S E#38lo] F 20,09 &Fo
Z @3 Fo)] DNA thermal cycler® ©l43l9 PCR
2% AR PCR 48 271-& W Al(denaturation)
>~ 94T A 5%, A%(annealing; MMP-2 56T,

o [T

4
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TIMP-2 57C, MT1-MMP 60T)2 55-66TClAM 1
¥, AlA(extension) 72TAA 1084 30-35 cycle
2 PCRE #3839}t PCR AR & 2% agarose
geldlA A719F 3l%ev, ethidium bromide® @4
¥ F UV FAMstolH PCR WHEAES HASHT.
PCR band®: densitometer2 &3 8te] 33} He
o, A}8-¥ primer®] ¥7] WiE& Table 13 2t}

| o
1. gg\Ol AEZEMRES] 4 W YEN DIX=

25, 5, 75, 10pg/mL FEZ 7243t ¢ CsAS
Fod AYPTY AX YEEL dzFo vlF 90-
1009212, 5pg/mLe CsA¥ 1mMe] NACS &
A FAF AeAME YEEY B3 U}

AEL FAL Az CsA FEA ol v
3 88%, 68%, 48%, 36%= AT F4o] A,
CsAe Fxo] ul#ste] AXe FAEL AAAR
dhde] AU NACE CsAT 34 A% 42
273 v AXel 2 BIAcHFig. 1A, B).

2. CsAO] MEZMEON B8 AAF9)
Aol oix= HE

CsAE %48 ¥ FADAIAAN BAss 134
ArZ L FAXE AN AFAst FAPsA
Fig. 2014 B ulg} Zo] =0 pg/mL CsA)el

A MUFL1-H<log 10)°] 716%°|x, W4 44
%9 ¥Aeo] gl M2(FLI-H>log 10)7} 287%R &

-
2 B

(%) AnpqeiA
82 & 2 2

0 25 L] 75 10 S+NAC
Concentration of CsA (ug/ml)

p ]

(01 x) J2quaN [RD

0 25 5 15
Concentration of CsA (jig/ml)

10 S+NAC

=

Fig. 1. Viability(A) and proliferation(i3) assays for
human mesangial cells cultured for 72
hours in the presence of zero, 2.5, 5.0, 75,
100 ug/mL  cyclosporine, and 50ug/mL
cyclosporine with ImM N-acetylcysteine.
Values are the mean standard error of 3
different experiments.

Table 1. Primer Sequences for RT-PCR

Genes Sequences PCR product(bp)

MMP-2 447
Sense 5'-ACAAAGAGTGGCAGCAA-3
Anti-sense 5'-CACGAGCAAAGGCATCATCC-3¥

TIMP-2 590
Sense 5'-TGCAGCTGCTCCCCGGTGCAC-3’
Anti-sense 5 -TTATGGGTCCTCGATGTCGAG-3'

MT1-MMP 550
Sense 5'-CCCTATGCCTACATCCGTGA-3'
Anti-sense 5'-TCCATCCATCACTTGGTTAT-3'

GAPDH 300
Sense 5'-CGGACTCAACGGATTTGGTCGTAT-3'
Anti-sense 5'-AGCCTTCTCCATGGTTGGTGAAGAC-3'

Col I 483

Sense
Anti-sense

5 -TGGTGTTGGAGCCGCTGCCA-3'
5 -AGTCGAAGGAATGCCAGCTG-3'
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8
23 71.6% | 28.7%
L=d
0
g

8
23 263% | 74.1% i
I wmi ! M2 i
229
8o
023
a4
~
°Aﬁ~y———w‘
B 100 10! 102 10° 104
FL1-H
84
g3 735% | 26.7% |
i w1l M2 |
Y=
= F
3¢
&
- "

10! 102 108 10

FAL1H

Fig. 2. Flow cytometric measurement of reactive
oxygen species{R0OS). Mesangial cells were
incubated with 0ug/mL CsA(A), 5ug/mL
CsA(B), and 5ug/mL CsA with ImM N-
acetylcysteine(C) for 72 hours. MI is below
log 10 in mean fluorescence signals as the
population with low intensity of ROS pro-
duction and M2 is above log 10 in mean
fluorescence signals as the population with
high production of ROS. Resuits represent
three independent experiments in tripli-
cates.

W(Fig. 2A), 5pg/mL %2 CsA A APTFolA
e M2} TAI%E g4 AaFel P8 HET
o] @A&A F71EcHFig. 2B). ¥AS| 5ug/mL
CsAdl 1mMe] NACE 4 Fo% HMYXs M271
26.7%2 g4 AaxFe YAo] WA & £
HFig. 2C).

—+ MMP-2 (72 kd)

120

(%) H1anoy

0 2.5 5 7.5 10 5+NAC

Concentration of CsA (ug/ml)

Fig. 3. Effects of cyclosporine on the activity o
MMP-2 in human mesangial cells. Gelatin
zymography was performed in cultured
media with various conditions(A). The ac-
tivities were quantitated by densitometry
(B). Zymogram showed that CsA decreased
the MMP-2 activity in dose-dependent
manner and decreased MMP-2 activity
was recovered by the incubation with NAC
(lane 1, control; lane 2, 2.5 ug/mL; lane 3,
50ug/mL; lane 4, 75ug/mL; lane 5, 00
ug/mL CsA; lane 6, 50 ug/mL CsA with 1
mM N-acetylcysteine(NAC),). Values are
the mean standard error o 3 different ex-
periments.

3. CsAO| REZIHENAM MMP-2 RMZ0]
Ol 9%

MMP-2¢] ¥AEE gelatin zymography & ©] &
gty BASIAT CsA9 FoE Fid bu3ayo
MMP-2¢] $AEE #AAAHLH, fzTd HlEo
oF 10-20%2] 74 E 23l v 3434 NAC
g 7 548 Agde d=2TH vl MMP-2
o 34 BAHEE HANFig 3).

4. CsAO| MIEZIMZOIM MMP-2, TIMP-2 %

MT1-MMP2 mRNA W80 0jxie Qi
gADAZAA CsAY Fo= MMP-2, TIMP-2
g MT1-MMP2 mRNA 2dd:= & 98 rx
2 e ktHFig. 4).
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H > MMP-2 (447 bp)

100 0.97 0.94 052 095 097

- TIMP-2 (590 bp)

100 0.95 091 093 095 0.98

-» MT-MMP (550 bp)
= GAPDH (300 bp)

100 L06 1.01 0.99 0.98 097

Fig. 4. Effects of cyclosporine on the mRNA ex-
pressions of MMP-2, TIMP-2 and MTI-
MMP in human mesangial cells. There is
no significant difference in the amount of
MMP-2, TIMP-2 and MT!-MMP mRNA
between control cells and celis treated with
CsA or/and NAC(lane 1, control, lane 2,
25ug/mL; lane 3, 50ug/mL. lane 4, 75
ug/mL; lane 5, 100xg/ml CSA; lane 6,
50ug/mL CsA with ImM N-acetylcystein
(NAC)). Results represent three indepen-
dent experiments in triplicates. Numbers at
the bottom indicate the relative expression
ratio to GAPDH.

—p Col-ITI (483 bp)
— GAPDH (300 bp)

1.00 1.08 0.95 0.93 0.96 0.91

Fig. 5. Effect of cyclosporine on the mRNA expres-
sion of collagen III in human mesangial
cells. There is no significant difference in
the amount of collagen III mRNA between
control celis and celis treated with CsA
or/and NAC(lane 1, control, lane 2, 2.5 ug/
mL; lane 3, 50ug/mL; lane 4, 75 ug/mL;
lane 5, 100 ug/mL CsA; lane 6, 5.0 4g/mL
CsA with ImM N-acetylcysteine(NAC)).
Results represent three independent ex-
periments in triplicates. Numbers at the
bottom indicate the relative expression ra-
tio to GAPDH.

5. CsAO| RBZIMENAM Collagen Type I
mRNA W80l ojxi= g8

CsAL d#HTAHEAM collagen type I mRNA
B 2 9% nAA) FRcHFig. 5).

il a

CsAdl 9% HEs4 714 9 3vz w34 &

2% Ao] AAHT gon®F 2 AgdHE
FHAE AZ7E o]g3ta CsAedl g Wl Ah
Fo E4E #UY & AU EF B APCA
CsA€ 5ol HlHste AX F4& A&l Mar
tin $7¢ 2ms} FAY AAE 2AFD 3lon,
53 £ d¥ddAe itz Fo2 CsAd 237 A
EZA AAE A £ Atk gk CsAdl 9%
AXZA AAEAE CsAd % ¥4 442F9
BT WP gdo] g Aoz Az

AA CsAg 5o F2 fAelA CsAY 8F ¥
55 193 wle] Eo| 9 IA Jepd £ glom,
A9 o7 zZFMe CsA FEE ¥F Fxol 4]
& g 2om® Perez de Lema S°'9) B 9
3l wlYd HAIDA L CsAE Fojshw S5&ol)
4 AxFo] YellA 15-45%6] Hief =g3lg
ttn 3eg, diFHezzt: CsAo] ZZ A #&
Frof ol=d WA AraFo) wyd 4 gk we}
A B AENA AHEE CsA FTolA ukgA Aba
Fol g% AEFHY dAle JAHeRE  &n
€ 714 Aoz g

B ATNAE TGF-Bol @ ZA: ANSA
ggtoyt Ao distel UM TGF-8E di¢
a9 A%e gste Aoz A Yo CsA
of % Age WHAE TGF-87F B0 g
7FgAel 1o, Shihab $& CsAe] s12e] A+
BMEANAM TGF-8 mRNAE F7IA711 oA #}
7HE ¥ (autocrine) #AEoZ 71 §AHE F7HAT)
2 71F9 Fde AN Eog b glow,
Mo 5% w4 2443 =4 e Hfe
TGF- £ 9} ##s MMP9 28 749 #dse] gl
otz &9} Johnson 2L CsA £94] 9 A&
ZAZAA 71H9 £33 gojuhd AA TGF-89l
= ¥t figa sed, ol TGF-B87F ¥§
X AaES AU HEF FBUE AAsE A
< ol <3z 43td TGF-AY TCGF-8 &%
Ao} ddo] =of & el B& AL v

dutd oz zAqA 71FE EHEE doe
MMP9 9te] F28dH I FAAE 713 g
MMP7} MMP-2¢18, o] &4%= collagen IVl Ad
Hoz v @& ZEE Jehdth MMP-2v AXY
ol EIHA HiBA} Az Eo|H x|
2lE MT1-MMP(membrane type MMP)el 23] &
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A3d ¥z AEHY, o] g493 AL TIMP-2
7b AABFE P, B AgeliE CsAS FE F7tel
w2ty MMP-29] A4=7F Bassies, 3itsA
Q] NACS BdE MMP-29] $4=E 3JEAHL
W CsA€ collagen I mRNA 23y & J3ol
gtk wety CsA Fojo WhE Ax9) 7]A9) %3
2 7139 A4 F7F Eoe MMPY 4% &
7IVE 7HeAE HAFR Qo EF o 4=
9 747t dAkEAQ NACH 98 9=l Aoz
Hol MMP 4 E Ziox 134 44LFo] &
d=o] &g FAY & Utk EF B AEAAN
CsA9 ¥4 MMP-2, TIMP-2, MT1-MMP %9
mRNA Zd& Z7MA71A Z8ch g2k CsAe
oo W& g4 AaFe BAo] ol FAAES
U@l A8 gx, HAME 27 H(postran-
scrptional level) 2.8 MMP-2¢] $4%d 244 A
o2 AZgth Owens §7¢ Hmst Zo] 2 Ay
o] MMP ¥4x9¢] 47l 85 F =37)H(post-
translational level)el A &3t WA H4rFe] 3
FAAE FAx gAY, 2 HeAL AR & gk

A7 Qe WUAMEE collagend HAIA| 9
239 collagenase® e WF®, £8 AL7EA A
oA F2 F718lE collagene 183 IV,
Ghiggeri V¢ ®Y¥8 YHLHIL CsAg T3t
9 collagen [, IVY] #Aole & ¥2l7l 912, colla-
gen M7t Z7kgckn B astgch oty Az A
TA AdF dAEAM F7HE collagen IVE
YHJAFANA TEE MMP-29] 24 49 Q49
Hoj UeltE M4l A& Aoz A4dq.

Nath $°¢ HAZHENAN T4 24 (hydro-
gen peroxide)?] ¥<+ collagen III, IV, TGF-8
mRNA 23& F7MAtE B1E 9oy MMP
of o Ba fglen, Ghiggeri $Y¢ 4% A
EA CsAcl & Ax9 7139 F7HE ZABIA
£, o] 7N E CsAS vund ¥& F=2 4}
£33 71 B @ A A o
Johnson $'7¢& CsA¢ 29Axg MES Ba 44
BAXe] Fo3lde o 71 B} #AHIL E
# 7149 BAE Frlkste] /7t St B
2&% o0, Duymelinck $'& w4329 CsA AH
% RddM CsAg) Foj TIMPY Z¥EEL 74
717k MMP2] 2del= 2ol7t ficka Hnsidch

HGAEH 71Ae) HHo T ATE 71F 9
A Feoll 23& %F ATE F2 3oy 7179
o digt d7e v Hg B ohlz Ruxd
gel M2 dg Fd3Eg 2usdtn gk 2 ol{RE
AA, Z+ AFANM ALEF CsAS Fxeb wjgdo] A
7 fEo)l 839 FErF MR e F Wi &
7t og Azt Jdebg sPsAol ok Wolf 552
CsA® 334 & antiproliferative effects)®] 714
of ¥ ATZ serum-free YA L ALB3ld AE
9] 32 9 TGF-A3 ©@¥ ¥ mRNA 2do] F7¢
i 2338920 Perez de Lema 59 @714
= olo] g Y sl&e] g B AFE 10%
$ejol BA(fetal calf serum)E AHE3E T, CsA
AY Fxt UM CsA ¥F A= =9 10-504
€ 7oz AYL sQen, AETsde JA4L F
72l ke AHdA CsAS FosidM d¥g ¥z
ot EREZE A AEY FHY F(species)dl
uebs Agolg AFHE 2Y M4l slth Ghigger
e Qlztel HREBAMEE CsA Folo] o8 col-
lagen #Ao] 330% Z7heh}, WA HADMRE
170%, 3te] YHADMMEE 100% Ax F7HHe A
o8 dauste], WA QIzte] YANAEAA FiH
¥t collagend] %ol x zol7} S Aoz FAHAC.

g4 AAFLE CsAg FEe MES] FHd w
gl o A48 Jehded, FATAME A
Atz%o] MMPE B4BA7IU®, Owens 57 2
3 AREEAZANE MMPY g4 FaAFiE
Aoz d3A ok AP HE 7]A Fx4
RHME g dart Yo olft AT A&
? AXY FF/7 dan 3o det g A
A ZAgo] trzA vehd HeAE vk mEkA
AR E FASE G2 AEAME dPF zUS
A kA AaFe HAS 1 FEE FEHoE 4
HEI o8 FE UYL IFT 44 37T HdYHIA
oAl gRldte Ae] WAaY Aoz JY4¥d.

S0kl B AT7NNE CsAS o3 AUAX
AN A AbirFe QS HAsFon, o9 Z
& A A2FE QEL 4ol A& ZAAA
E Axe 48 dAsiden, MMP-2¢] BA4EE
ZAAAD "y CsAS FoA# ¥ gste U¢
A ArFo] VIMAEY 7)ARH 2L 7%E
ZaAA HAEY 71dE FAAFE sy sl
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= Abstract =

The Effects of Cyclosporine on the
Generation of ROS and Extracellular
Matrix Accumulation in Cultured
Human Mesangial Cells

Hyun Ki Chae, M.D., Su Jeen Lee, M.D.*
Hyun Jun Kim, M.D.’, Gu Kong, M.D.*
Kyoung Won Kahng, M.D.
and Chong Myung Kang, M.D.

Department of Internal Medicine, Pathology',
College of Medicine, Hanyang University,
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Objective : Treatment with cyclosporine(CsA) for
a long-term period may induce renal glomeruloscler-
sosis and interstitial fibrosis. Reactive oxygen spe-
cies(ROS) seems to be involved in the process of
glomerulosclersosis and interstitial fibrosis. We in-
vestigated the effect of CsA on the generation of
ROS and extracellular matrix accumulation in cul-
tured human mesangial cells. We also studied the
relationship between ROS formation and extracellular
matrix and the effect of antioxidant on ROS forma-
tion and/or extracellular matrix degradation.

Methods : Mesangial cells were treated with var-
ving dose of Cyclosporine(0, 25, 5, 7.5 and 10ug/
mL) and also with cyclosporine(5gg/mL) plus N-
acetylcysteine(lmM). ROS was measured by flow
cytometric analysis. mRNA expression of MMP-2,
TIMP-2, MT1-MMP and collagen III was assessed
by RT-PCR method. MMP-2 activity was measured
by gelatin zymography.

Results : No significant difference was noted in
cell viability with each CsA concentration. CsA in-
hibited the cell proliferation in a dose dependent man-
ner and induced the expression of ROS. Antioxidant
NAC reversed the effect of cyclosporine. CsA had
no effect on the mRNA expression of collagen III,
MMP-2, TIMP-2, MTI1-MMP. However CsA de-
creased the MMP-2 activity in a dose dependent
manner, which was also reversed by NAC.

Conclusion : Cyclosporine-induced ROS may be
associated with the extracellular matrix accumulation,
that is glomerulosclersosis and interstitial fibrosis by
inhibiting the cell proliferation and by decreasing the
degradation of extracellular matrix. Antioxidant, at
least in vitro, may prevent some of the adverse ef-
fects of CsA on renal function.
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