e =] - 4158 M4E 1996

Cyclosporine A7} PDGF 2 IL-1a % wWiA]-$
A XY Cytosolic ¥ Group-II Secretory
Phospholipase Az FE9 ujx]& J3

AANGR st sttt d, AFAFATA
ZH - 0|&F - YUF - 0| Y - sl 4

(2 o)

Cyclosporine A(CsA)2] ALa) Age] dig AR a3 3 ASH 7% 7189 hI= CsA
of o wibxg MIEL cytosolic® group-II secretory PLAz(c, sPLA2)9l €3t prosta-
glandin(PG) A4 R AIFAU 9% &8 7l =X F93g FE3) A5, s uA
Wdxg MEXZFE PDGF % IL-la Ao 9§ c9 sPLA; % =(activity)el CsA(100
ng/ml ¢ 57t tA e %S AHHATE PLA; §EEE AFF 283 8¢ AyQozr
¥ Zz} [“Clarachidonylphosphatidyl choline(cPLA2), ethanolamine(sPLA2)& substrate
2 #2% arachidonic acid(A.A.)%% thin layer chromatography 2 &£33}gom, PLA, ©&
W PaFe] M3E gel filtration chromatography2 ¥43te th&3 & AFHE AU

1) PDGF(10ng/mD 9] 10¥7% F4& izl uisle cPLA: 8FXE oUA ZF7HAA
S K M=*S.D, 225+8.4 pmol of A.A./min/mg of protein vs 50.1+11.7, p<0.05), sPLA;
BE5sols 9L A gjurt

2) IL-1a(10ng/mD<] 10¥3 FoE cPLA:; 85EE F7MAZo0(225+184 vs 454+
10.6, p<0.05), 24A1% ¥FeA AW sPLA; 8529 AAE F71E BYH475%7.7 fmol
of A.A./hour/mg of supernatant protein vs 200.8%+24.3, p<0.05).

3) CsA9] FoiE cPLA; #FEE YAUA JASNJ2HPDGF; 50.1£11.7 vs 203+
12.8, IL-1a: 455*10.6 vs 25.21+13.3, p<0.05), sPLA; 59 fIol= A a4E B
4 QATHIL-1a; 200.8+24.3 vs 180.0+19.6, p>0.05).

4) CsA9] T 24AN 7% wiAAH A lactic dehydrogenase X 273 §9§ fols
Holx FYTHUAZT; 61.4+9.8 IU/L vs 70.4+12.1, p>0.05).

5) PDGF$} IL-la A3 @AEHE ¢, sPLA= 247 #2180] ¢F 60, 15 kD o7,
CsA Fdd wtE BA% 3719 ¥l 388 + A

olde] AA}ZHol CsAd Fde diAE HAX2 HE cPLA; &9 =7)9] wslgle] &4
3te] A& F3td PG HAol AEALE FAHHY, sPLA: 5% 93 vlAg25%le
AREA E4elle 98-S vXA & Ao PuEHU, cPLA; 5% 9A 7141 sPLAxo 9
§ AR &4 wiA FHeAdel digk AT Za ¥ g Alsdt

M 2

Cyclosporin A(CsA)E ©]4] RopolA o]n] ALg
* o] ZB& 19959% ¥ GgAFAT] F2IHA vl . - .
gae ATHYL. ol @F3eln A JAAZAE 71 3 78
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32 Qe oAl sty 1 4 JHeE @R
T YZF 7124 helper T AME9] interleukin(IL)-2
ARE Aoz A9 AA 38 JehdL ofy
g2 o, uAWE AFFTH dF 23JAH &
ZAA Ab7A A¥S(focal segmental glomerulos-
clerosis)dMz 2% EE ¢H IHE 21 3+
7b Ao 99 JA &7 olglodE AFFTLE FHNE
= AFTA A9 ABARA B9 dide] Ha ¢l
& % ol steroid AAY F7| T wEE
FEZL WASE dHoE & =20 Hu U2
olg|g VAT YN A= EFeln wF}gos
A AEAo] Folo] Aeo] Ha A}, CsA AEA
9] 714 EAAHQ AL AEPY F£Fo2A B3 A
Fuo] $20] A, 2719 €@ Ass} A
Axd A9 AXY &4, Axd A Fol SEY
1 7Y ol Fod Afds AFAY AE5EHUe
A, Z2A AT FSE Fe] A8 Axd 4
2 o] FAFYS”. CsA AEAe 7|de ¥

3} FHEEGE ol 7179 FojE IHHZ ey -

ol WiF 7|HeE BH Uy HE2HEY nitric
oxide® HIE¢ ¥ TFARY A®, prosta-
gladin(PG) E-& ¥ %% ¥& &% PG 449 72>
0 dg P2 AX 2 A AXY ZE 74
o 7tz AF A&HA 37 So] AAHY e
Y ol =39 ARt e AAoldk a2y ¥
olgte] AFg T FF &F %] Yon A
BHF A& =3 7159 A Fad ofy) 83
o AFEARY PGP AAe Al ¥ CsA A%
A 2 P54 EEALE FHEG

AEAUNY PG AL F2 datlg Axe 2
of zd=n AFE\W arachidonic acid(A.A)EHE
cyclooxygenased] 989 PGz APIF?, A=
W AAE lysosomeWd phospholipase Az(°]3}
PLA;E ¢3bhol o3t AET QXA sn-2 A=
BE faigo] A4ETh PLAE AEAY(cytosolic
PLy cPLA2T #¥ H(secretory PLAs sPLA2)S
2 F2H1 9o fixg AXN z2E %
A% AR T R A e A He
PLA2= 2A% 110 kDS cPLAz0ItH?. cPLAE
el4+#Hphosphorylation)] <8t} @43 Hu AX
AW Z FE9 e oE AXtes R

AAE FIUVHCP oaA g AT PLARSE
T F&2 platelet-derived growth factor(PDGF),
epidermal growth factor(EGF)%t Ze A% A
Aol o g%t @elA 2o, arginine va-
sopressin(AVP)o| 9% @A43E waug u o
D Copeland®} Yatscoff'®&= CsAo] w4k & MX
E25H PGLY A4E AL #2313, Bunke
5192 angiotensin (Ang II) 3o &]& PGE,,
6-keto-PGFla 4% AAE Rug ul glon
I 7)ALZ cycloxygenase $E X9 oA 754
AAEAY. Kremer 7€ CsAFAF AT 24
=9 79t @4 CsA¥%¥E phospholipase C
(PLC) 9&X AZ ALA JAE 2adtd PLC
E Afste A A3 ALAE 2= AR F
o g AA Rz dg vjAAZ FAHHY,
AA. FeEd FPH o2 B3 cPLAS $FE
CsAFq7t vl Qoo didlid Falol #aA
7 gt

sPLAE= Exo] 14 kDeolx 843E sy
mM 29 g BEE 43, sn-29Fd Mdx
7} F8# cPLA»9 23 sn-2 ©]|9j9] ¢d A%
¥ AAE $2AFE specific activityZ} 2ot 7€
% isoformo|tH> @ Wi AN E mitochondria
2 microsome?] T BEAM dF EFTrl @
Hgem? AN 2L B XS AEZREHE
IL-1 59 cytokine AF22 Q=3 HMEelz ¥
H|Ho] Mxute] my] 5 FEE 4F e N g
L go] gl v oS P AEIueiAe g
Azl Ao 7Tl difd 7 ¢#A A gk
Pfeilschifter & IL-18¢] €3t wjatA ¢ M=E
2 Be group 11 sPLA A4, Bv|E& 238y,
sPLA,E H¥9l2 ¥ulHo] paracrine fashiono 2
F9 =49 &43 A9 M¥XEY L, A3 52
AR R FAF ALEH AR ALFA 7)AG
&4te] shie] g9lel B4 glg ReZ AT
Gronich $2¢ IL-lad] &3l &7]elE cPLA.¢
2437} dolue] UNTFE 2u1Y sPLAS 3718
Budle] Bxtgo] ¢, R sPLA: 43T d@Ael
AL Ao FFHrh

ole]l A} T CsAe] AEA I AFA A
vjXEe 99 dRE AUy Hsid, Y 24
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FEEFeln A A9E wske Res g
PDGF¢} sPLA; 841§ fdste iEAHQ cytokine
¢ IL-1a #Sel 9% ¢ 9 sPLA; €559 CsA9]
Fo7t mixe 9% AYsRed, gel- filtration
chromatography & o|43}d CsA%d AE ¢ 2
sPLA; 21 Z7]¢] ¥W3lE #23le CsAo] &4
A APH o2 vAF Qe FTL Ao g
% 2L FF4E 4o

CHe 3 Wiy

1. Al <

PDGF-BB<t Sigma chemical Co.(St. Louis,
US.A)Z8E FR89on [L-1ax= R&D systems
(Minneapolis, MN, U.S.A.), CsAY Sandoz KOREA
Ltd(Seoul, KOREA)ZHH 8%, [“Clara-
chidonylphosphatidylcholine, [“C]arachidonylpho—
sphatidylethanolamine® New England Nuclear
(Boston, MA, USA)EXEH 343l ARe3so.
RPMI-1640, Fetal calf serum, ethylenediamine-
tetraacetic acid(EDTA), Ethylene Glycol-bis(B-
aminoethyl Ether) Tetraacetic acid(EGTA), phenyl-
methylsulfonyl chloride(PMSF), pepstatin, leu-
peptin, Dimethylsulfoxide(DMSO), A.A., ethylace-
tate, isooctane % Sigma chemical Co.(St.
Louis, U.S.A)Z2E 7Y Scintilation fluid
£ Insta-gel(Packard Co. Meriden, CT USA)&
AH&-3tch

2. YH

1) YN AR OAMKIE MZO| Ha| 3 HiYY

AR g AEe] wMFe F 529 ugel] ulz} A
gslged, AF 200-250g2 Sprague-Dawley 9
A1 6 - 8 tlElE ©@Fdle AN HEP A3
0-47TC, Laminar flow 3pA &L w2} vloz 3
7AF razor blade2 HFRE vkg BEhfo] peni-
cillin, streptomycin®] %2 phosphate buffered
saline(PBS)ol &2% pore size 200, 150, 75um
meshel £A A2 E3 A|AZIth 75 um meshd] ¢
< AFAE PBSOl A¥-F AF 1,000 rpmoiA 5
¥ 438t ek AlpA|e] 20% fetal bovine

serum, 5S#g/ml human 100U/ml
penicillin, 100 ug/ml streptomycin®] &% pH
74390 RPMI-1640¥1%9%& %3 35mm culture
dishel 53t 37C, 5% CO,, humidified incu-
batorell 4 vl Az 2aF oF 4374 L-valine
o] D-valine22 tixj® EMEM uj}go= ujos}
of dfrolMxel g8 Has s9A 7-10Y 7HF
o2 A wigstd AeY¥ 5-203 74X MEE
AHg-8kgich

2) PDGF, IL-1¢, CsA2| 0y X MEZX £8jo|

i

PDGF< 1%bovine serum albumin(BSA) ¥§
0.IN acetic acid2 4331 HF ¥= 10ng/ml
2 AHS3%lE, IL-1a% 10ng/mle] 5% PBS&E
3Nt Fo F¥en CsAE lmg/mls 22
1% DMSOd] &43te] 2} 43y =74 wet 4A &
E2 10804 24 A7 Rk CsA F99)
e =L DMSOT Fejste] vjmsiglon A%
&3 ARE §Asy] st wYA Lactic dehy-
drogenase(LDH)E LDH-L reagent(Daichi, Tokyo,
Japan)& AH8-38l9] kinetic rate’j 2.2 23l B
A3 w23k 90% ©)39] confluency& ©l& W
AAE AZE AY AF 24 A 7HY 01% BSAE
¥ FCS-free RPMI ®lA2 m@#F PDGF,
IL-1a, CsA9] 27} AYE £3& AR A B
AZFE 1mle) w3 H(culture supernatant)2 )
A3l protease AA pepstatin(20 #M), leupep-
tin(20 «M), PMSF(0.1mM), aprotinin(10,000U/ml)
& A7FRF 5,000xg 2 U3 cell debris AAF
-70Co 2@ e A¥EL 3mlY 4T homo-
genization buffer(50mM Hepes, 0.25M sucrose,
1mM EDTA, 1mM EGTA, pH 752 53 A3&
g YAl 2mle) L bufferg 718t rubber
policemano.2 A XE FHoljo] FU§ protease
AAE H7IEE dounce homogenizer® 25 3712
strokedtd] A& FHIAlA & FFAL 1,000xg
AqA 583 YA cell debris & AA}n
200,000xgoll A 1A1ZHEeE 204 98ty 2ag 4
F9E& MxQ £Yo= g

3) cPLA; #5x &3

Gronich %] W] me} &xsliglon, PLA,

transferrin,
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— A7Y 9 49 :Cyclosporine A7} PDGF ¥ IL-la % w4=]&
Secretory Phospholipase Az %X} vl 9% —

o] §¥x%E Z sample& bovine serum albumin®
o] 8% Lowry $2¥¢] Wh§o =z Abbott Laborato-
ries?] protein assay kit(Abbott Park, IL, U.S.A.)
AHEEt] FAF G O gFo] HEE 3fa kg
substrate2  [*Clarachidonylphosphatidylcholine
(New England Nuclear Boston, MA)& A}&-3}n,
HF = 15puM(58.3mCi/mmol)e] HEE 2ul¥4
eppendorf #o| ¥ 4419 HEPES, CaCLE 37}
gt HF ZET 7t SmMo| HEZSFE ZF sample
£ 34 1% A8 37C F=oA 30 B g A
), wi%kE 40412 2% acetic acid, 100 ug/ml
AA°] 349 ethanolZ ¥18& FYAIZUE silica
gel thin layer chromatography plate(LK6D, What-
man, Hillsboro OR, USA)d] 50u1¥ &4 2%
ethylacetate/isooctane/H:0/acetic acid, 55 : 75 :
100 : 82] organic phaseciA] #&)3le iodine va-
porZ AASIAE stz Fo He] 05mle] 3}
3ml9] scintillation fluid& A7}8t9 B-counter®

PsE 2V AT 2280 BoiUA ¥e

blank sample® #o| £A39 A= pmoles of
A A. released/min/mg of extract protein®Z H
Algta

4) sPLA; &8t &3

# 52 3 Pfeilschifter 29 W& % +3
8lo] cPLA; FE A9 o] dl g &
83 substrate® [**Clarachidonylphosphatidy-
lethanolamine(New England Nuclear Boston, MA)
E AFEEn, 3F 3= 15xMo] HEE 4p1¥ ep-
pendorf Bl ¥Wi AF FEFT/ SmMo] HEE
100mM Tris HCl CaCl(pH 85) 8418 #7}slu
< A AL 68uly A7t 37C F2AA 60 ¥
7+ 9r¢ ANAS Acetic acid(2%)9} A.A. standard
7} ¥ ethanolZ ¥WH&-& FAAF cPLA:s 2
& oz fEg AAE FE3ld B- counter®
AL 2438} sPLA; 5 5E fmol of AA,
released/hour/mg of supernatant proteine=®
Alstgid.

5) Gel filtration column #&

PDGF ¥ IL-1aZ2 AFE v Axe c,
sPLA; @99 2433 CsA 497} ¢, sPLA; 9
9] @zle "= JH& 4871989 anion ex-

XY} Cytosolic ¥ Group-1

change column ¥3¥ Hg FETE Hol: 2Y
ol thslo) Nakamura 53 ¥ 529 wylg ¥z
3l9] FPLC 24-ml Superose 12 gel filtration colu-
mn(Pharmacia LKB Biotechnology Inc, Piscata-
way, NJ USA)E |83t g3t Columng
4T buffer(50mM Hepes, 0.25M sucrose, 1mM
EDTA, ImM EGTA, 150mM NaCl, pH 75)2
equilibration#¥ Fv|g AXA £ T vy
AL 50014 FI%a 0.5ml/ming] flow rateo 2
THAA Iml¥e] £EE 9L Ug & $Yozy
c, ¥ sPLA; €558 At EAFe BAE
2 Blue dextran(2,000 KD), BSA(66 KD), oval-
bumin(45 KD), potassium ferricyanide(1.35 KD)
€ AHgetsien, ZF By g9 FX & 280nme) &
FroA FA5A

7) BAMEF AHE|

AY dAds HFLREUAR FASH, ANOVA
one-way analysis®]A] Scheffe's F-test& o]&%
FAEANA p<0.059 FAHE FAUAD

4 o

1. PDGF, IL-1a X=S0jl 2|8t cPLA; §ISZ9)
=L

c¢PLA; @5 %% PDGF AFF 10ng/ml =
A} PC substrates] 3t 56.0%12.0pmol/min/mg
of protein, PE9] tjdte 50.1+13.328 = 275
£7.0, 220%92¢ nH3d o9QlA FriEHod
(p<0.05, Fig. 1), IL-1a A}=2 10ng/mle] ¥xol
A ZET 20.4£9.6(PC) pmol/min/mg of protein,
185+8.0(PE)4| wl3le] 525+13.7(PC, 55.0+14.6
(PE)22 #4% F718 R9™Hp<0.05 Fig. 2).
PDGF, IL-1la 25 &3 v#3d F7le BolA

o} 10ng/ml °J3d9lAE @A3] cPLA; 83%&
71 Mg €5 AL cPLAzE PC, PE 259
3t FAME 855 E BA substrated] & A9
e AFYEF JUh

2. CsAJ%} PDGF, IL-1a X0 2o|#t cPLA;
RSO D|X= A&

CsA€ PG A4& gAste =2 Hid 100
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ng/ml& ¥93t9 PDGF(10ng/ml) ¥ IL-1a(10ng/
ml) RAFo2 FA43E cPLA; §E54 vXE %

100

—®— PC substrate * :p<0.0S
e —~O-— PE substrate
-«
2 -
o
s sof
s -
-
E
r
E 60+
~
°
E
=
> 4o}
]
b=}
-
]
< 20f
-
Y
o ° 5 10 25
PDGF(ng/mi)

Fig. 1. Dose-response curve for stimulation of
cPLA;z activity by PDGF in rat mesangial
cells. Data were presented as the mean
value £S.D. of 4 experiments. * p<0.05, com-
pared to the value without PDGF.

—-@— PC substrate
—O——  PE substrate

* : p<0.05

PLA2 nctivity(pmol/min/mg of protein)

| =t

o 01

Tt 10
IL-1 (ng/ml)

Fig. 2. Dose-response curve for stimulation of
cPLAz activity by IL-la in rat mesangial
cellss. Data were presented as the mean
vadluetS.D. of 4 experiments. * p<005, com-
pared to the value without IL-1¢

& 4% 43 PDGF, IL-1a 95 FoFd] nlsld
A JAE 2gHp<0.05, Table 1). CsA9
cPLA; 5% JA &A= PEE o83 EAHA:
A 23 E Bon AAEne &3 uaaAS
ZAMEE7] A% AgolM 50ng/mldlA B8 A &
I}g 2ckFig. 3).

3. PDGF, IL-1a % CsA EFO0¥ cPLA; §§5
9| gel Filtration Chromatography 42

PC substrateZ 21 271X dojz M¥d 2§
o diste] cPLA; €358 243 35 gz @
TEE 9 oA (peak)E ¥R ¢ 60 kD 9] &
oA d&% dew, PDGF A% E5E o
AE EX0] 66 kDolAdoZ t=Td H|Ele =2
¥ FMete 274& JellUKFig. 4). PDGF$
CsAg Zo| Fo% 7§ PDGF F94] 718 &
TE9 HUX= dA3) Fadgdes PDGF 594
o ¥y dAFgoey gExTY HuRdges
ztol & B IYHFig. 4).

IL-1a =33¥ PE substrate® 38 cPLA, &
v gxoAe PC substrated 749} o]
60 kDollA ©d HOXE Hgor} IL-1a AF3Fo|
€ Q2T Hujx|e} X EYolA FAF &
TE Tt €A HUXE Bglon, A% 14 kD
AEAME 22 peaks JATSF o] PDGFY #
49 Aolg BYchFig. 5). IL-1a¢} CsAE o
FoAg dgor] cPLA; 3FEE IL-1la F9X¢ &
4 2YNAM dzFol3R AT #AE Jede
o 14 kD9 peakdlAe FRE WIE AZ9F 9
A THFig. 5).

Table 1. The Effects of CsA on PDGF- and IL-1 2 -stimulated cPLA; Activity in Mesangial Cells

Control PDGF PDGF+CsA IL-la IL-1a +CsA
PLA; activity'
PC 25184 501+11.7° 203%12.8" 455+106° 252+133"
PE 182+70 4121138 22.1%10.0™ 422+124° 219+ 88~

Mean*S.D., N=3 in triplicate
PC : ["CJarachidonylphosphatidylcholine,

* : p<0.05, vs control

PDGF, 10ng/mi, IL-1a, 10ng/mi, CsA, 100ng/ml

1: pm%l/min/mg o protein
PE : ["Clarachidonyiphosphatidylethanclamine
** : P<0.05. vs PDGF or IL-1a, alone
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4. PDGF, IL-1a RS0 28 sPLA; §Sk9|
ko

PDGF(10ng/mD%S 6, 12, 24 A7+E 2§ )
F3ydozre ZAHY sPLA; ¥5%E PC, PE
substrate 25 didte] iz vstd F3E &
TEE BETF JAUH24AZY, PC; 47.4£10.2 fmol/
hour/mg of protein, vs 42.0%9.9, PE; 45.7+11.0
vs 40.8+13.1, p>005). IL-la A2ZME PC
susbstrate] di# ¥EZE dL&5 QoYU PE
substrate® &3¢ A F4 6 AYE AT} F
7He Ban, 24 AR A&LH] F/ME B4d
(24713}, PE; 220.8%+30.0 fmol/hour/mg of protein
vs 52.7x12.4, p<0.05, Fig. 6).

100
—&—— POGF, 10 ng/mi
—0— IL-1,10 ng/mi
8
gl

40

RS

0 " " o 1 3%

PLAZ sctivity(pmol/min/mg of protein)

0 10 [ 700
CsA(ng/ml)

Fig. 3 Dose-response curve for inhibition of cPLA;
activity by CsA. Data were presented as the
mean value £S.D. of 2 experiments.

5. CsA7l IL-1a A=0| i sPLA; #EZ0]
olXl= 9%

CsAo] IL-1a ATl 2l3 sPLA; &F=d] v]x
B g HgolA CsA(100ng/mD 3} IL-1a8
Zol FA% Ao IL-la B#E Fojo] udd
sPLA; 8%=9 99ile A3E TIAYS YU
(Table 2). CsA 100ng/ml SZe|4 2417 3o
DE S A &4ARE AU Ydtd 2
A% LDHE dZ2Td F9% 44L 2olx a4t
(Table 2).

e

PLAZ activity(pmol/min)
-

[} 2 4 6 .} 10 1 ‘2 1‘4 16 1 .! 20
Fraction Number

Fig. 4. FPLC Superose gel filtration chromato-
graphy of cytosolic extracts from mesangial
cells treated with PDGF and CsA. The
activity in PDGF(10ng/mi)-stimulated ex-
tracts was greater than control sample and
the stimulation at the peak fraction was
inhibited by CsA(100ng/mi). PLA; activity
was assayed with PC, and column was
calibrtated with indicated standards: Blue
dextraan(6,000 kD), Bovine serum albu-
min(66 kD), Ovalbumin(43 kD), potassium
ferricya—nide(1.35 kD). Results shown were
representative of two experiments.

Table 2. The Effects of CsA on sPLA2 Activity of the Supernatant from Mesangial Cells Treated

with PDGF and IL-1a

Control PDGF PDGF+CsA IL-la IL-1a +CsA
PLA: activity'
PC 35.0+10.3 401 95 3383+ 88 324%156 309 99
PE 475 17 396+133 49.11£128 200.8+24.3° 180.0£196"
LDH? 61.4* 9.8 735 99 704%121

Mean2*S.D., N=3 in duplicate

PC : [MClarachidonylphosphatidylcholine
* : p<0.05, vs control

CsA, 100ng/mi,

1 : fmol/hour/mg of protein, 2 . lactic dehydrogenase, IU/L
PE’: [MCJarachidonylphosphatidylethanolamine
PDGF, 10ng/mi, IL-1a, 10ng/mi, stmulation for 24 hours
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PLA2 activity(pmol/min)

0 2 4 6 8 10 12 14 16 10 20
Fraction Number

Fig. 5. FPLC Superose gel filtration chromato
graphy of cytosolic extracts from mesangial
cells treated with IL-la and CsA. The
activity in IL-1a(10ng/mi)-stimulated ex-
tracts was greater than control sample and
the stimulation at the peak fraction was
inhibited by CsA(100ng/mi). PLA; activity
was assayed with PE, and molecular mass
markers were the same as those in Fig. 4.
Results shown were representative of two

experiments.
© 300¢
—0O— PC substrate, control —O—  PE substrate, control
—~ i PC substrate —@&— PE substrate
250}
1 *
k]
» 200}
*
*
E 150
100
5 50
0 0 6 12 * 24

Fig. 6. sPLA; activity of the supernatant from me-
sangial cells stimulated by IL-l1¢, according
to the time of exposure. IL-1a(10ng/mi)
stimulated sPLA: activity in a time-de-
pendent manner. sPLA» activity was as-
sayed with PC or PE as substrate, in du-
plicate. sPLAz activity using PC as subs-
trate was hardly detectable. Data were
presented as the mean value of 3 experi-
ments. * p<0.05 compared to the value
without IL-1a

6. IL-1a, CsA W0{%E sPLA: ®ET9 Gel
Filtration Chromatography 42

IL-1a& 93X ELS =79 uiFdPAE gel

]

PLA2 activity(fmel/hour)

4] 2 4 6 ] 10 12 14 16 13 20
Fraction Number

Fig. 7. FPLC Superose gel filtration chromato-
graphy of the supernatant from mesangial
cells treated with IL-1a and CsA. The
activity in IL-1a(10ng/mi)-stimulated su-
pernatant was greater than control sample
and the activity at the peak fraction was
not inhibited by CsA(100ng/mi). sPLA: ac-
tivity was assayed with PE, and molecular
mass markers were the same as those in
Fig. 4. Results shown were representative
of two experiments.

filtration column®.Z ##3le) PE substrate®
¥ sPLA; 5T EE RN F33 ¥FE
€ #AYS Yo, IL-1a(10ng/mboll 24417 =
28 g AAYLe BAF o 15 kD 244 g
HUAE BYUHFig. 7). IL-1as} CSAE Zo] Bq
& dYolA sPLA; ¥¥EE [L-la 95 Rdi|g}
LY BYolM HQXNE e BET =k
B4E Bolx %oWFig. 7), CsAdl & oA s
© BAETF YA B wI: Qe Aoz
Al E Ak

| ot

PLA>= PGAAY F8 =4 2224 A% dx
R 3289 Ao sl BAFE, PKCE v &
¥t protein kinaseol} 93l QlAl3lsw AlEW T4
o 93t} M X9} phospholipidd] 2He3e] AAE
FeEste Aoz A Y. B AFdA iz
+ Axe] diEHQA A3z PDGFS} cytokine$!
[L-1a¢] ¥ cPLA; #5359 A 71 B2
¥+ AT PDGFE AEW Z4e %718t PKC
BA3E REHZE AVP, Ang I 53 A8 3
22 cPLAE 43 ANdzes AL IL-1
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& AxW JEAGAC A3 gBlA e gou
MEWQ Zge F7HE FE8iR] oo AHHe=
PKCe]9]¢] protein kinase $EEE 43 AA ¢
A%} RS AN FEE FVE ALE Alsdy
2% Gronich $2¢ 10ng/ml9] IL-ia2 308 =
2% cPLA: 8%%9 718 Husigion] Schalk-
wik $7& IL-1B2 24A3 Ao FERY F
74E Rusd 843t ARbE Aolg Byt
Floege $®¢ PDGF, monokine #A}Zo| 2% wjat
A& AE9 prostanoid A4 F71E Bug 9t 9o}
£ d7eA cPLA:; 85%2 7}/ prostancid A
4 371 7149 st B lg Ao Algdrh
CsA<= fungal polypeptide24 334 (lipophilic)
EAE /M3 Jenz Axate] Fayl foldid A
T g A3 AdAd € 28754 9% u)A
F g0 diAE AEe mAE ggoz:
DNA #42 Agstn™, 293 $4¢€ 9 5
o] RuHo® goggd gua YT g na

Ao ARER, PG A4 94l 53 ¥4 CsA A5

Aol 7ldez AN gt EF Walker TV A
@ A AEeA PKC 8439 qA& Rasigle
o, Martin $7& IL-1a8 23] 2% cyclooxy-
genase 118 A& BIsr|= st AAAAAE »)
%319 cytokined] MXW AT HLEHRAE JH$&
nARoz FAHL

E dPdME CsA FX 100ng/mlsiA PDGF,
IL-1la R}5el 2]& cPLA: 8558 299A A3t
%tk Kremer 5'9¢ CsA ¥E 1pug/mlolA AVP
A6l & PG 440l JAEE Rudlgen], AVP
A3F “C-AA. REle dAE B PLA; 9
Al g AA. 78] ZA7F CsAFAQA 8@ 834
PG 249 9A 71749 Utz AA ey Ax &
Aol di¥t Jrhd oA Zake] HA FEo giHA o
#o] itk Martin 7€ CsA 250ng/ml ©]4¢]
FEA IL-1a,8 Al 23 cyclooxygenase T3
9 Aga1g B2agyt 9lol PG 84 A= PLA:S
cyclooxygenase T+ E4 BT BFE A2 ¢
H Aeg F3HAY,

CsAg] vldx§ HEY cPLA; 5% 44 713
22 CsA F4dA Az Zg 99 F79F AVP
9] AFF AgY FVHE % @A F/HAEE »

dgd’, MEW ¥ JEA proteases] A=
CPLA:9 H3& 3%+ AY®. =¥ CsARdz
PKC activatorgl 1-oleoyl-2-acetylglycerol(OAG)
Fo% PGE; 449 %'t PKC 2% PGAA
QYEE JEE= o2 PKC7l PLA, 8439 =
H 349e oYY CsAT9E PKCH 9%
PLA; 842371 A= @59 A3l7l 284
g Aoz Amd. Schalkwik $¥& WA o4t
AE MEE ol8F APAM IL-18 A3 9%
cPLA: #4337} dexamethasoned] 28]t dA|ge
Bu3lgen, cPLA; mRNAZHo] gAlgog xo}
annexing ¥|2% oA @¥Y(inhibitory protein)ol
g% ARt cPLA: A4E¢ AW Agsid g%
=€ A% AFez FRst B d79 A
oz AP A 71d & ANYSFE e, Csa
oA o]de] FAEe] @Y T B¥How g
o cPLA: 8558 AdANZAL= Azt

PDGF ¥ IL-1a9 FoF widdyiy sPLA:
55 cPLA:% 93] PDGF %94 F718 Ro|
A ggton, IL-1a9] A 6A1ZolF 24 AZA|
A&£HQA F7HE RO £§ sPLA,E PColl oi#ia
EFEE HolA @& wd PE o daiA gF=E
B substrated]] @& HHAJE B9 o, Nakasato
53 fA1e g 4tk PDGFY #$ Ko-
nieczkowski®} sedor'™% sPLA; $%E9 Z7}&
#4EEs UG Ry vk glon ol PDGF ¥
4= sPLA; 843 A2 9% AR 2L
gty AR W] [L-1las] T g
A sPLA; §5%9] 7 Al 9EHez F
7v3te W dAdY /ET FUFE Ho} sPLAsL
AdHe] EulsEle Aoz 33dd. Schakwik ¥
Mo IL-1B, adenyl cyclase® @43 €79
forskolin®] 48 A7+ o2 wjF A4 sPLA,
EFE F7HE BRI LH, Muhl 3¥% cAMP 9
&4 ZA2E 8§39 sPLAYT AAE® Bulgdxe=
2389 ol¥e  @RErel IL-lRFes
sPLA7} A A9z PulE Aoz FAHHY,
¥ d7iezE 9y e, oY ¥4 A3
A9 ¥ i EE sPLA; mRNA ¢8 S di#
7t Aoz Fr =l B2 AF

sPLA; 85 EE sPLA:9 AX9 Fg uds
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o webr] sPLA.9 8ol HIXT HaE b Zsty
d4F 12 W g5 S-S nEd FEFHoE
ALEA] Ao AFFA 4 2 9l ide sy
7t €4 A& ez F5Eth EF IL-1°] ¥4
ATH AGe 4% uiAge) deiut A=n™, Savin
s¥e A gung FUE 284 2EY AT
AE Ao Yo zRE EAF F 50 kDY &
4 9AE 2ug v o, sPLA9 AMFAl &4
7] FHEAE FEESF o B dTE UMAE o
Aoz dgorn 2AF] 15 kDUHS nPd A
#4E AN oy £ dTelM &4
sPLA:8| 55+ cPLA.O vdtd dA3] @tod
ol59 FFEE ZEFEE SmMAA &APAe=
ArHe AT FERG ¥ FEoA dL Fio]
g AA AANdAeY ZEFEY o 15mMEY
4353 & 2AoEZE HAl F¥ sPLA 9%
HAAZFR SAL 9L ez AzZEY. oy Hatx
<+ AE=xE ZEd 9% &3 "iMEZEQ sPLA;
Q) Mxs ¥yl AlTH &4E FEESr UL
Fz=n 22d ATME BHY sPLA =&A7
t A4Y52 539 o sl # FeE AR
221=3

CsA %97} IL-1a A3 2] sPLA:; 5%
X Gl g HYL cPLA: EF55E JAS
100ng/mle] F=dA d¥stA oy sPLA, 8529
AE BLYSF QU ole CsAol IL-la A
oj% sPLA 5% $71 329 sPLA; AAde &
A GFL XA g4-E e ALE CsAY
PG B4 oA a7 AA. FE9 i YR
T &€ 1YY sPLA; RUE F2 cPLAY &
FE 947 F8 J1Ad Rez Algd4 Bon-
ventre'?= W4tx¢ AMES mitochondria, micro-
some membrane] sPLA:7} 24%-E B g vigl
o], CsAdl 9% AT &4 %9 membrane
SPLA:8] W& 9RE 7AFoz Ay Ao
238 WY 4¥49 LDHXE d=Fd vlsld #
ojg Aolg Ho|x| o} MES &L UNUE Ao
2 AZE 3, AZ &40 23 membrane sPLAz9]
wae gigle Aoz #wodrh 100ng/ml o3 =
9] CsAd 24 ABold x=EFAZ 2% LDHE ol
3 ME &4be] Hsloir] LDHS 24) o4 5718 B

o o o9l CsA FoA AR AZ &4o] 94
HRon, 24A07AA Y BAQdAE CsA F= 200
ng/mlo]del4i= LDHSY A¢€ #aEs AU
CsA°] sPLA; 8%Xxd 9%g 7AA &+ 71de
2= cPLA:S 843} 7Z=29 sPLA:; 8438 3=2&
4% 593 Aoz #@aHY, sPLA; AA7t CsA
ol AL Ze Aoz FHHY FF J7Ho
oF & Aog Algdrt

cPLA+ gel filtration column chromatography
A EAF 60 kD BN GU peakE B
Gronich $'%%} Nakamura $°7¢] Rnol49] cPLA;
9} 4% PLA;Z A€tk PDGF AS¥ cPLA;
FE=E oF 80 kD E£HoA HUE B, cPLA: &
A8 BAA BAF 7 vgshe AFez B
olv, A9 EE®(immunoblotting) o2 &0 7
FEojol YRz AlgHn, 3 RN EFTE X
ol22 PDGF AF¥ T o€ Z7]9 PLA: 5%
g 2t 999 EAE wAT 4+ A IL-1a ¥
AF AEE cPLA:E Y29 60 kD £3
3 U EHoAM HYE Ho HAAE HXA
phorbol ester, EGF =22 #A3se ez B
9% cPLA.S $Y# cPLAYE & & Ut
CsA¥9%¥ PDGF % IL-la A3oz &A4std
cPLA; 855 A9 RE B4 FHE @5
E 4AYS g& AR dAENeH, ARge
o $EE Wste AFYS AN Choi TV AA
=@ ANAF xEFF Axd MEW cPLA:7t 10
kD A AE#Foz Wzgdg Rug vk 9l9,
CsA F4F AXY Z¢ dsoz zdEs Us
protease ¥FE Z7ld wE PLA: 999 #ag
dasig o, CsARAF Fd Ao &F5x A3
2 cPLA; @99 B3 ¥3E= gl 2oz A48
t}l olide AT Mo} CsA Foof wZE cPLA:
e Azte EAF WE 2ste Ah AA9
B3 R= cPLA29 W¥(modification)ol |8t
Z#YPAe 2 ARHY annexing HIEH A @9 .
o uXE 9% B ot Fo Aol e
Z A=dr

IL-1a 22 =" v 3] gel filtration
chromatography A& ¢ 15 kD #HoA o
X & ¥ Schalkwijk $73 Choi 579 B3

- 466 -



— Kyu Hun Choi, et al.: The Effects of Cyclosporine on PDGF-and IL-1a-Induced Cytosolic and Group II
Secretory Ply: Activity in Rat Cuiltured Mesangial Cells —

oA FUE £AE] sPLAE AIRHY, [L-1p02
AY% Schalkwijk 579 Bu2 Ho} [L-las} p=
£9% sPLA:E ¥A43} Aoz Alg®th CsA
£ 5AY Fod@ i} AN LT JuRE
Rd sPLA; 8%%oE 9%E "XA g B oY
2} sPLA; ¥A3e ¥k glord [L-la AZFFH
%718l sPLA; 8559 CsAx 93¥% XX &
T ALes Algdd

ol A3tz xel AAUAII PDGF$} cytokine
A IL-1a8] #AFe &3te] HAAE AE e cPLA27
B43ts) 7 IL-1a= sPLA29] AXs E9|8 3¢
o2 AA. #2 2 PGA4YE 29 Aes A
Ho) gdt AXW] 715 Q3L uld ez A}
g9t £8 CsAT9A sPLA; 85EE 3L ¢
2 ¢ wide] PDGF, IL-la AZFeg gAsd:
cPLA; ¥3E=E ABAFozel fugle] A=
Ao Bol CsA AFA 7149 shiz £4H= ¥
@ 334 PGAA A= cPLA:; §%5E%9 A3

sste} 2AYROE AIRET. CsA AEAY 37}

71383 cPLA; 5% oA 711E& 7987 93y
% cyclooxygenase ¥5x9 &4 % cPLA;
Az dde g A7 A sPLAz A ALA
&43e) iy sl A AT Feol WAl e
g

#AlY 2

2 A7 B2 =58 FA dAdd Asstad
S AAd, A dste f4Fd vAEgad A
F71 A4d, 283 FIITE ALY JAeA A
& e =3y

= Abstract =

The Effects of Cyclosporine on PDGF-
and IL-1a-Induced Cytosolic and
Group II Secretory PLAz Activity in
Cultured Rat Mesangial Cells

Kyu Hun Choi, M.D., Seung Woo Lee, M.D.
Shin Wook Kang, M.D., Ho Yung Lee, M.D.
and Dae Suk Han, M.D.

Department of Internal Medicine, College of
Medicine, the Institute of Kidney Disease
Yonsei University, Seoul, Korea

The utility of Cyclosporine A{CsA) in various
therapeutic applications is chiefly limited by consi-
derable nephrotoxicity which seems to be related to
its interference with the synthesis of vasoactive
prostanoids. Mesangial cells have high levels of cy-
tosolic PLAAcPLAz), the regulatory enzyme in
arachidonic acid(A.A.) release and prostaglandin(PG)
synthesis, and group-II secretory PLAAsPLAz), me-
diating inflammatory reaction. In order to investigate
the molecular mechanism of the effect of CsA on
PG synthesis, we evaluated the effect of CsA on the
activity of PLA: stimulated by platelet-derived
growth factor(PDGF) and interleukin-1a(IL-1), which
are known to play important roles in glomerular
processes. The activity of PLA2» was measured in
cytosolic fraction and culture supernatant, and as-
sayed by the release of free A.A. from exogenously
added [“Clarachidonylphosphatidylcholine(cPLAz) and
ethanolamine(sPLA2). Compared to control, PDGF(10ng/
ml, 10min.) significantly stimulated cPLAz activity(M
+S.D, 225+84 pmol of A.A/min/mg of protein vs
50.1+£11.7, p<0.05), but did not increase sPLA:; ac-
tivity. IL-1(10ng/ml) treatment also significantly en-
hanced cPLA; activity(225%£84 vs 454%10.6, p<0.05).
IL-1 treatment for 24 hours significantly increased
the release of sPLA: into the culture supernatant
(475x7.7 fmol of A.A/hour/mg of supernatant pro-
tein vs 200.8+24.3, p<0.05). The administration of
CsA(100ng/ml) markedly inhibited the activity of
c¢PLA; following stimulation of PDGF or IL-1(PDGF;
50.1+11.7 vs 20.3+12.8, IL-la: 455+106 vs 252%
13.3, p<0.05), but failed to prevent the increase of
sPLA; activity(IL-1a; 200.81243 vs IL-1la+CsA;
180.0+19.6, p>0.05). There was no significant change
of lactic dehydrogenase concentration in culture su-

‘pernatant after exposure to cyclosporine for 24

hours{control; 614+9.8 IU/L vs IL-la+CsA; 704%
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121, p>0.05). On gel filtration chromatography,
PDGF-and IL-la-stimulated cPLA2 activity migra-
ted as a single peak, suggesting the molecular mass
of approximately 60 kD, and the sPLA: activity was
detected as a single peak with an estimated mole-
cular mass of 15 kD. The administration of CsA did
not change the position of peaks of both PLAz
activity. These data suggest that while CsA does
not influence the activity of sPLAz the inhibitory
effect of CsA on cPLA; activity result from the
modification of enzyme without change of molecular
weight. We speculate that ¢cPLAz in mesangial cells
should be a molecular target for CsA providing a
possible mechanism for interference of the drug with
the balance of vasoactive prostanoids, but further
studies on cyclooxygenase activity and PG measure-
ment are needed.

Key Words : Cyclosporine, Mesangial cell, Pho-
spholipase Az, PDGF, IL-1a
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