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Heparin®] AFFA] o 44x] - A xe] F4] 3
Endothelin Aol w]x]+= 43k

AU n AFds Yyt nd, AFARATA, olFdoqAdgta e WAged”
SOH - HTH - ZAS - B - 0|5 Y

o)

AFpA] AL platelet-derived growth factor(PDGF), endothelin(ET)& v¥|#3 d4g
7] Edo g3ty AggHe Ao oA glos, ¥&TAQ heparind YF HIP2 AT
4 A 297 geiAEA 23 HED AEY B4l A1 WA ARdME F4 JA
et A AP ARoM Y Xy ZHrt A&HY gt ol HRHFE heparin®] AMFA o]
AAE A ulX= G ARE T A3t BA AL ddAE A EA PDGFA
Zof ol 24 L ET A4 tAE heparin®] 932 A¥si e Ze 438 Aok

1) PDGF(10ng/mh e WiAkAl& M2 F4& dziol uidte] 2leglA F7HAA 205120
+38.6cpm/well vs. 3300.4£432.5), AESFE UA F7t A ATH23.0£35%10% well vs.
66.5%8.9, p<0.05).

2) Heparin® PDGF(10ng/ml) &3l 23 vakAg- AXe) F2l& &3 2oz A3}
A tH100ug/ml, 3300.4+432.5cpm/well vs. 1452.51264.7, 66.5=8.9x10%/well vs. 20.0£65,
p<0.05).

3) Heparing] 2] 94 E3+= 100ug/ml FEN4 56.2+8.0% 2 chondroitin sulfate(48.9
+549%)9% &A3193, N-desulfated N-acetylated heparin(25.7%9.7%)R.0F Z83lgh o0,
N-desulfated heparin® Al AE7} 82+54% 2 F8lg 4 oA axg BRY & A

4) PDGFE 25ng/ml XA diatz g AXe ET A4E 9dUA 37t Az H42x207
pg/ml/mg of protein vs. 15.7%1.4, p<0.05).

5) Heparin® PDGF(25ng/ml) A3 9% ET AAE 43 vigdoz JAstcH100u
g/ml, 12.6%35pg/ml/mg of protein vs. 2.5%1.1, p<0.05).

o]te] ATE Mo} heparing WAIAE AXE9 F2] 2 ETY A4E AAg2A vdAS
Axe 24g O AL Age Az Tgo] €5 Ug Ao FARY, A J1A H
o1 EFNE T2l AU Fo moe ol ¥ AT/ o g Aoz Asdn

7149 #go2 ATl WHE Yele FE AX
M 2 o, ARAFoZ APHUAM vt ATA B
d ejste Aoz A I, ol AE:

A AXE £% 71%5% F3 AFA o= platelet-derived growth factor(PDGF), arginine
£9] A BATY ol ALTA AEH FEA vasopressin(AVP), endothelin(ET) % thst A%
Az v 2 oA ALTAl APA F4T ot Qlal EE= cytokine o ¥ FEAE BHEAEY

A2 B wel 54 T 6FE 2oy At Y|
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M

4¢ 23 == AsE Ao AT AP

A BEAE vES o8 44 95t /i
A7 G o AARIA oste] 7=
o, PDGFE ¥4#o2RE fse 28T 434
AzA i S AxY F248& FPEY, HARAR
MEZ HE PDGF, ET 3% A4, 20 3=
Fa% oiiEA shiolti. 28 ET & ¥ U9
AX=z e BHEHE 2EE 88 5 242 AT
AW vlA £38L8 243 angiotensin ll(Ang I
2AZe] 27 AAR-E AEY FAld FAFol geiA
WA GA] ALpAAge viAEde s dFHR
A,

Heparin® #¥-&3 2H8e] e #A%F 5-50 KD
9] glycosaminoglycan22 ¢/dolA da] AMEEH
geon dd FEZ AXY Fg A4E £ op
H2ole Puyd A= 2ag v Q4. Pur
kerson $'7& 2173& 4% HAF WA heparin
o] Rog g3 Fuet RASA T A AT
A A3 AQEE 2323 heparino] HAAE Al
=zol Fg 22T ANA5FT A AbrA Addixg
Ay A 5L AAEYch WIS AEE ¥
o oHEgs X 747 5Ao fAE, A I
Ve WA AFA HAAE M AEeA PDGF
o % MX Z2& heparino] Fej3tA A AF
< B aEsch

oo ¥ A7 heparindl 9 AR E AE
4 A9A Adet A SRuE BT AT &L
oA B F50 WE AFTA A3 S oiAg A
o2 2A=E ETY Ao disle heparinel %
oA 5L FIEEr] fsted, dEAY HAAE
AT AAAA PDGF Ao 23k WA ARpA|
At Mxe] F4 2 ET A4l heparin F97}
o= 9%E A¥sidch

el

Nz W Ul
1. 02

PDGF, heparin(intact, N~desulfated, N-desul-
fated N-acetylated), chondroitin sulfate, RPMI-
1640 ®l°¥9Y, bovine serum albumin, trypsin/EDTA
=2 Sjgma Chemical Co.(St. Louis, MO. USA)

28 F3gen, 8ol WA (fetal calf serum)
<€ Gibco BRL(Gaithersburg, MD. USA) AE&
ARSIt

2. 9y

1) ¥M AFPH HIAKIE MIZES] HHQE

Choi 579 W& Zmsle] Asgsigich ¥ME
9FEle SANA TS FHEEuE HERELE
Zehglo] penicillin, streptomycin®] ¥H4¥ phos-
phate buffered saline(PBS)e] &71% pore size
200, 150, 75 #m sieved] £ANE £33 A} 75
gm sieved] F& AFRAE PBSol ARH A%
900 rpmolA 583 ¥AHH AFAE AT 20%
S-efold o] #H¥ RPMI-1640 wigE w1 £
ZE AFAY E&FEE §ABF, WFEr]d £33
o} 37T, 5% CO; humidified incubatorolA} ujo¥st
Ak wigd L-valineg D-valineoZ X@3}do
7He 3t AFotAEe T4 A3}, anti-desmin
antibody(DAKO, Inc, Japan) ¢ anti-cytokeratin
antibody(DAKO Inc, Japan)2 gMsle] AnjAx
9] 2gARE ERIFF A wiYgste] 35 3-103
o] AXE ez AEsAch

2) PDGF % Heparin2| ¥£0{

Z} wellolA] confluency & ©|& A EE PDGF ¥
oA 24 NHEQ 05% FElo Aol ThHE MLy
o2 ubpe] viekg ¥ 0.1% bovine serum albu-
min®] FFE Fejo} HHo] BoiUA| 92 wigde
2 oA v PDGFE A7bsta 2443 5
A=etgion] heparin® A= Y BT HE
E Ao Hzpste] Agsich

3) [PHlthymidine uptake ZH1} ME$ ALY

Choi %'7¢] o] we}l 96 well platec] ¥F3}
2(1%10%ells/well) B¥E o2 UM 71ed ¥y
o =zl PDGFE 343l 10ng/mlE AFEF
(*H)thymidine(New England Nuclear, Boston,
MA. USA)& 1uCi/well ¥ H7Fstd 24 AHERE
viokst MEE trypsin AEF cell harvesterZ
glass filtero] EXA1H A2dA ¢k 6 AlZHEY A
ZA)7] o8 scintillation tubed] 2ml scintillation
cocktail® ¥ filtere] F&E %€ B-counterE
=359t T4 AHE Choi ¢ el o
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g A&Ysigen, 24-well culture plates] 5x10°
cells/well ¥ 2532 WF@F [H] thymidine
uptakeol Ao} #& Wioz AFdm 547 WP
& trypsi/EDTAZ O|¥AA HERfAL e
o olelM 04% trypan blue® FAste] &4
%< AXE 7R3l hemocytometers °]43}e] 2
A FA3Y

4) ETY &4

3 99 wig Aase x2dy FYyYe=
Endothelin~1 immunoassay kit(R & D systems,
Minneapolis, MN, USA)2 AlR3led &3
WA g MXEE 6well plate(Falcon Co. Oxford,
UKol 1x10%welld B33 $A 7148 ol
wzt PDGF % heparin®2 A §FE wjy 424
FAstA 4ColA 583 1000 rpme s JHHIF A
Z94& -70Cq =2asidc. 2 welldl 100u12)
anti-ET-1 conjugate€ A7ITF 1004149 A
€ standard$} Zo] F7istn 1087 & TEesch
A2 1 At F7F B FFF Wash buffers 63
MAslTA 100 219 substrateE A7bslm 30271
g o 1 M HCl € #H7M8% ELISA reader
2 450nmolA well? optical density® &3 8}c)
Wik AEAd wElFEXE Abbott  Laboratories
(AbbottPark, IL. USA)2l protein assay kit& ¢]
43l SA33H

6) BAISY BN

7z AEdA Aoz Ane FFLEFEAANE BA
g1 EAEH v|ZE= one way analysis of variance
(ANOVA)E ]88l Scheffe’s F-test2 ZHAL
Al88te] p value 0.05 9RtellA] folAde FUd

4 o

1. HeparinO] PDGF X330 & OjALXS
MEO| ZAl0] DIX= GE

PDGF & 10ng/ml 9 ¥EZdA wlaxg Az
PHlthymidine uptake® TIRF 5120%386 cpm/well
o "l3led 3300.4%4325 cpm/well2 2QUA F7}
NZEen, HEX$y AAIME di:F 23.0+35X
10%/well o H3ld 665+89x10%/welle.2 229}
£ 718 B.YtHTable 1, p<0.05). Heparini} PDGF

9 FA Fo9E PDGF(10ng/mb) Aol 2@ [PHithy-
midine uptake& heparin ¥X% 5u#g/ml oA 2]elq)
A AA stlem, 254g/ml, 1004g/mle] FEA
PDGF ©5 FJF9| 3300.4%4325cpm/wells] 1]
3] Z+zh 1848.9+2978 cpm/well, 1452.5+264.7
cpm/well&2 A3 rAsgUtHTable 1, p<0.05).
¥ AES F719] BN E [PHithymidine uptake
o] ZAs} FAFSHA heparin £ PDGF =29
g% MESF F717F 43 vEges gAge B
¥ & Slitk(Table 1, p<0.05).

2. Heparin {40 @2 PDGF X320 o3
HiAtXI& MZSl =4 ojd &1te] HiR

Heparin ¥4 21§ [*H]thymidine uptake %A
B Axe de3 T Ad 93 AEe %
inhibition 2.2 Jeh}ch.

cpm of cells treated
with PDGF and heparin

cpm of cells treated
with PDGF

% inhibition = (1 —

) X100

Intact heparing 100 xg/mle] XA 562%
8.0% inhibition o] %Al E#E Yehlgied,
& FxolM N-desulfated heparin® 8.2+5.4%
inhibition©. & F2§ oA ZIE FAYS Y= w
Ho] N-desulfated N-acetylated heparin & 25.7
+9.7% inhibition2 intact heparin Btte %3 o
Al AFE HYcKFig. 1). £ ©& glycosamino-
glycan?! chondroitin sulfate® 100 #g/mle] ¥%
4 PDGF Aol 2]% [*Hlthymidine uptakeol
&l intact heparin® HAMgH 489+549% inhi-
bition ¢ A AHE JehiAHFig. 1).

3. PDGF R0{7} HAXIZ MZS| ET MAoj
Olxis o8

PDGF & W4lx-¢ ME9] ET 4L hEF 42
+0.7pg/ml/mg of proteinol ¥|3} 10ng/ml, 25ng
/ml¥] F=olA 22} 58108, 15.7+1.42 §F 3
Aoz F7F NALeH, 25ng/mle] FXoH 9egle
718 B HFig. 2, p<0.05).

_3_



— g ZR] A6 AlE FA A4S E 1997~

Table 1. Effects of Heparin on PDGF-induced [*Hlthymidine Uptake and Proliferation of Cultured Rat

Mesangial Cells

[*Hlthymidine uptake Numer of cells

(cpm/well) (x 10%well)
Control 512.0+38.6 23035
PDGF! 3300.4+4325 66.5+89
PDGF +Heparin 5pg/mi 2079.7+198.0" 505%56°
PDGF +Heparin 25 ug/ml 1848.9+297.8" 31546
PDGF +Heparin 100 » g/ml 1452.5+264.7 200%6.5"
i . Platelet-derived growth factor, 10ng/ml
: p<0.05 vs. PDGF, alone
N—b‘ in [3H]thymtdme uptake, 3 in number of cells
20r
100
*
£ 6}
s
st &
S
c - 12}
o 3
£ oo !
25} g o ¢
0 S T R DL

Heparin ND Heparin NONA Heparin C Sulfate

Fig. 1. Comparison of the inhibitory effects of in-
tact heparin, N-desulfated(ND) heparin,
N-desulfated N-acetylated(NDNA) heparin
andchondroitinlC) sulfate on PDGF-in-
duced proliferation of cultured rat mesan-
gial cells. Data are expressed as percent
inhibition of PDGF(10ng/mi)-induced pro-
liferation at a concentration of 100 zg/mi,
respectively(N =6, Mean=S.D).

4. Heparin O] Bj&XIE MZS] PDGF
X300 off ET MMol DjXis 98

Heparin o #4x& A% PDGF Ao 9%
ET AAd g 44 &3 4PA heparine
PDGF(25ng/ml) ==l ¢ ET 44& 126+35
pg/ml/mg of protein® H¥ 50uxg/ml F=9 100
pg/mle] oA 2zt 58124, 25%1.1pg/ml/mg
of protein® A3 <A sgor, viAE MEe]
ZAd g g qIAe} go] £F wHAA &
4g #EY 5 UNHFig. 3, p<0.05).

PDGF( ng/mi )

Fig. 2. Effects of PDGF on endothelin production
in cultured rat mesangial cells.
*: p<0.05, compared to the value without
addition of PDGF(N=3).

n ot
Heparin® 9734 FguAz2 da Al45He=
mucopolysaccharide® hexosamine® uronic acid
residued] $xol wel A F2E HAY FEn
3o %7 ARG 2% 3, A5 F)
AME HASHY, AF7A] BHA XM= heparini‘lr
frAket Bo] Erjgol ¢elX¥A heparing] ¥
o &3} o]9le] BA BY B A7 A 15’.
Mandal $7¢ zd2rizel m8¢t WA (spontan-
eously hypertensive rat)olA] heparin®] o2 &
¥y a#E Rysged, Castellot 59 ¥
HE2Z AXY FHd dif gzl E4E 2ok
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20

Endothelin{ pg/mi/mg of protein )

Control PDGF PDGF PDGF
Heparin Heparin
(50  g/mi) (100 u g/mi)

Fig. 3. Effects of heparin on PDGF-induced endo-
thelin production in mesangial cells. The
concentration of PDGF was 25ng/mi(N=4).
*: p<0.05, compared to control
*: p<0.05, compared to PDGF

Ao iy &H2 Kincaid-Smith '7& wgd
AF7A AgdlM X® AHE Radtgew, Purk-
erson 37 Aol REAAY WA Fo] Aol
A A71%59 A&7t heapring] FAZ AAEE T
g vl 9l heparing] HAMAS A X v 2
2ol Ak gisid A3 AT diado] ol gk

PDGFE 8419 a-granuled] A G837,
YA Z 2 iy AEAME EolEs qAAE A
o] 783 28 {PEHE protein kinase C(PKC)
o] #Ase} XU BFe s st g
AXE e oItk ? B dAxd4 PDGFE 10
ng/mle] %ol #A% [PHlthymidine uptaked]
Z719 AX 2248 fustd 3 3, Kohno 59
A9} fA A3E It E£F Heparin 9 o
= PDGF #A=22 $¢¥ [Hlthymidine uptake®]
Z7t} AE F24% 99UA HAEIHTE Heparing
Sug/mle) FEAMT 2leg9le A EHE RIS
o R v FH oz oAFHo| HAAE Tl F2d
U 78 dA92 AZE) Rosenberg & ¥
3}2] @2 heparin®] 3-¢1 fre BFEE 1565U/mg
2 238 v glo], ¥ dFolA #HA heparin B}
S5pg/ml ol0L< 38w heparin® F4A] AT
AN w2E 39 & £ gloy ng 2gerr 4
A ZHE d&5 UL AL yidEnh

Heparin® w428 Axe] 4 oA &3} 7]
He g3 d3A UAA ¢ovt Reiley 0] ¥
HYZ M XA heparin ©] mid G1 phase ¢ pro-
tooncogene ¢ c-myb9d EHE X Al7lE whd
c-myc, c-fosd] TddlE FEE nAA GSE B
13l ot JE2 AEG B4l FARE WA
M ZAME mid Gl phase ¢} 22 EF MEF7]4
A Aoz z8Y ez AZdck =% PDGF
A=ZF AX FHd ol2E AT AgAe Z+ F9ld
2gg vE F Ug Aoz A & g 4
PDGF¢ PDGF #8A1%te] 2 £ 83 $¥&
A glom, AXY Fd £E AT F=2QU PKC
843 Ao AL vAF Ak B dTeA
PDGF 4-&d9] dig 432 giiey PDGF A=
o 9% ET AX:= AA$SZ Hol heparin®l
PDGF¢} =&Ale] Aol 49 2T I3
£ YFE /154 viAE 5 U2 HeE A
t}. Heparin® PKC #4332k st AHAA A=
BAA e wd Castellot 593 Wright $°&
Ztzt PKC @43} 22<! mezerein3} phorbol ester
o 9T ¥& HEYZ AEe F2 & 3T3 AdFol Al
¥9 c-fos, c-myc ZH AE RIF ulgly
PKC 843 olate] wAldl 43¢ rl3le Rez 3
A oldl dig F7b A77F YAy AR ARY
.

Heparing] 7289 SAd w& 2 oA ax
g wusy] A% AydAN dExn Zgel ©lE
N-desulfated heparin® 4] 94 &34E el
%skoen N-desulfated N-acetylated(NDNA) he-
aprin® ¥Eum ALEL gloy F4 A A}
intact heparin® 50% REEZ 3FEEHo FRA
N-sulfation®] F4] Al & FoFE AAse
272 4Z9h Castellot TO% g HLS AX
oMol 4 oA A7} N-sulfation®} H#Ho] UL
< 23% v k. NDNA heparins #AollA L2
AAY o] Ao AL7A Fghe] MPL intact
heparin®} £4% AZE AdAFe] Big u} o
00 daAg MEel PF4 AFIME NDNA
heparin® intact heparin Abololl= Zol7l & A
o2 4oy, £ A7 NDNA heapring]
A% intact heparin®th ¥ XA F2 A &
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7} dgte v 2 N-sulfation22<U % heaprin® T
23 EAo] F4 Al e 528 Aoz Alzdch
w3 Al7AM 243 mucopolysacchaideZ ¢
A dermatan sulfate, chondroitin sulfate 5=
A4 4 94 2= nud u 99, chond-
roitin sulfate®} heparin®] 4] A FA(F v
A3 FYF FEoA 52 AT FoE xolg
23 &4 glo], ¥52 AHAY) heparin EF< FHE
Brhe & glycosaminoglycandAE #3ES: 9
v E4oz Agdd ¥ heaprin® BE glyco-
saminoglycan¥2] ¥& A& % 4 ALY &
5 5o A% 71 443 o} PDGF ol99] o
£ AAAARE A% F29 niAe 9 de A
T= 28¥ oR AlREC.

PDGFE AAA o WAiA g AEe 42 /L
g ¥ olie}l Wilxlg AXEZRE PDGFY /4, ¥
HlE fEsln A ®EHd PDGF 849 9$EE
2280, 28 A ATZREY gE 4%
o] BHE fEesEA EEY 7HE B F2
27 738 FgslsiA 29, Bakris 9¢ Ang
I A2 &3 viA§ ARZe] F2lo] ETA g
GUdSE Aol 93ty dAdE Budte Ang I
of o AX F4o Ang II AHA| ¥ o}z ETH
2l3ld AR zEEE AAEKET. # Ay
PDGF #A3A] £ vlal®geg ETS F7HE @33}
o] PDGF Aol o3t dlibx]g Al2e] F4 % ET
o 93l EEFHoz wEs UsE FAE F A
o ET ©dEE 39 FEod 23 g4 4%
B9 F7F d¥e] gty Algdth

ETE 21719 ojuixAloz FAE 748 83 &
% 24g 2= 2200 dA7A 3%9) ET 43
A7p v A e, ET-1, 2, 3 74l ET-1¢] @44
A Rage 8 #ggott*® Sakamoto &
WA daA]g AER BE ET-1§ 3o,
ETE A#dA vjitA& M XU phospholipase C,
A9l 4338 B3t F4, % 2 eicosanoid A
A Bo pARR o c-fos LE F YR 52
Ztgololo] WA AEL] gUF riTE =&Y
2wy transforming growth factor-B, thrombin
5o 3ok Bulge] Busjo™® ETH & &
4, £F AEH 5 3 ATA 983 =3

o] A7% FA F2¥ Aoz Aztgct B3I 4@
DG A4AY &) e A Y ETA 9
Aol Bud v o', AT 2 AR 7
g2 FAo] A& Ho= AFEt

¥ d7oM PDGF §d& #iAE AEziH
ET9] &3 vj2dHQ] A4 F718 B, AT A
A& vES T AFTA A ojax e AxESt
PDGFel AF& ¥& 9 ET ZHE F3 S8y
717 ojte] FAle] ZW ol w4 &=
FEE oz A ATA Azl A BAE 7}
F4¢ MNP Kohno $P= PDGF A3
ET AAe %718 ¥3u5520 BB typedd 7+
A Huste B dAFe ZIAe fARch
Floege P anti-Thy 1.1 mesangioproliferative
glomerulonephritisE F23% 449 244 PDGF-B
chain®] @§ol F/E RuFPA wakz]g A|lxe)
F2 3zt A7 743te] Zse] PDGF ¥ PDGF A3
o 9 9E oi/l EF #A JtsAE FHE v
Atk & A7 2YH Zoja §°2) ETY Ao 9
3 ¥ %4 thromboxane A; F7ko #3 By
€ 1289 PDGF o 98ty oiyfsle Al7a &4
< FEHo= ETd 93l #jyjd Aoz g€t

HiaAg AXE 2E ETY 442 PDGF, Ang
IIE v]&& phospholipase C9} BHE AZALAES
Ze AR Axn 35S EZd 9l FAHT
PKC #43} &3¢ Phorbol esterd] 25t} A
o] Z71At* . Sakamoto F'e H-7 EE
phorbol ester?] AXHAE Fsle PKC BAZE A
T3S A9 ETY A4l A3t e, forskolin
o]t} isoproterenol®.2 A|¥Ul cyclic AMP ¥:&
F7HAE ASdE ETS 4ol Frhetdta 1
&gk =3 forskolin 59 EI= protein kinase
A(PKA) GAAl] 98l LS BFEL Wiz
& AEW ET 849 =4 PKC 84318 53 &
7l A2 PKAY Bo95E oA 429 2 AFH & A
Aggc?. Kohno $'®& PDGFel 9% ET A4
9] F7tllA ET F&A 23 negative feedback
e e FARALH, Zoja §OL ET A3l 9%
prostaglandin A9 718 RuslAA olgd 9
# 23 /e e FAIIE 3Rtk

¥ Ay AM Heparin & PDGF 59| 9% ET
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o] e &% vHEos A ¥ Uy A
¥oxg ET ¥ul= #3x FANtranscritption) &
Aolx 2289, ET mRNA9 282 thrombin,
phorbol ester Tl 23d F7iHE Aoz ddA
1 Qlol™, olg3} FAY A5 HYAE 71 PDGF
AFA ET mRNA 2de] 5717} oj4dd. mets
heparin® 9#} &3+ PKCE ¥|%& PDGF9 4l
3424, ET mRNA 238 2 ET A4 @49 3 3¢
A Jhed B £ AAFHoE FLY Aoz FF
Ht}. Heparin o] ©& PKC ¥EL9] ¥slo gl
BoE A 4 gley Kohno $2¢ phorbol
ester AAXE ET A4 9A &xr g3t g nw
&l heparinol &1# ETAA 9a &de] PKC 9
E44 AANEYT) vl heparing] F2] A &7
dld PKC 9&49 o871 F3la] ¢8g gy
Z4 A 7|ds3 547 22 ETY A4EE 94A
¥ 79 ET9 mRNA %3 £E 2 o|F ET &4
d g AAE heparin 2§ 7Idel szt B4 3
2R FAHHY & dFdAE ETS mRNA 2
e I olF a9 P Uid HYe] genzR
gag = YUrh = heparing] F4 94 &3
2 3t Mo 7FAd wE ETY Ao As
HE /FsAx miAgs fov Wi AAAY Y
@ =g ¥ ET 529 Aolo|nz AESF9]
Zpolel] 2] As}E ofd Zoz Alsgvh mEpA
heparin®] ETS AAd wx& 9%E Fo FH3t
7] 818l o)4tel A ydel Wit 7t AT o
2 ¢ n Zgo] ¢ heparindlME $U$ ET A
A 44 EAFHrl JEXC dig d¥e] dag Aoz
Ats gt

HEA o g heparin® FqE AW vilAlE
Axel FA3 ET A9 A& zHsis Aoz
Az Ew dARRS XS A& Fwkshe AFEA A
o] WYL AR A3l Az, AAFA U &8
Aoz AlFA AZE A A5 AsE YA e
des =gl @ ez 7|gEHY, 94 7jd 2R &
+32 ARE meF AAY Fo a3 A F71 A
77 88 g AoZ Algdr

ZA S

2 A7d 82 =38 F4 293 JAMdg I
3] 71Ats}t A4l 43 AT AE FFY Fas
| d& AE =dun

= Abstract =

The Effects of Heparin on Proliferation
and Endothelin Production
in Glomerular Mesangial Cells

Dae Suk Han, M.D., Kyu Hun Choi, M.D.
Shin Wook Kang, M.D., Duk Hee Kang, M.D.’
and Ho Yung Lee, M.D.

Department of Internal Medicine, College of
Medicine, the Institute of Kidney Disease, Yonsei
University, Department of Internal Medicine,
College of Medicine, Ewha Women’s University",
Seoul, Korea

Glomerular mesangial cells have receptors to
various growth factors and vasoactive peptides such
as platelet-derived growth factor(PDGF), and en-
dothelin(ET), which are important mediators for the
progression of glomerular diseases. Heparin has been
reported to have anti-proliferative effects in vascular
smooth muscle cells and mesangial cells. Furthe-
rmore, the treatment with heparin suppresses the
progression of experimental mesangioproliferative
glomerulonephritis. The present study was carried
out to further ascertain inhibitory effects of heparin
and possible mechanisms of its action, particularly in
relation to the effect on ET production of mesangial
cells. The effect of heparin on PDGF-stimulated
proliferation was assessed by [‘Hlthymidine uptake
as well as the increase of number of cells, and ET
production was evaluated in cultured rat mesangial
cells.

The results were as follows:

1) PDGF at a concentration of 10 ng/ml stimu-
lated [PHlthymidine uptake significantly(mean*S.D.,
512.0=386 cpm/well vs. 3300.4%4325, p<0.05), and
also increased the number of cells significantly,
compared to control(23.0+35% 10%/well vs. 66589,
p<0.05).

2) Heparin inhibited the PDGF(10ng/ml)-stimulated
proliferation of mesangial cells in a dose-dependent
manner(100 # g/ml, 3300.41432.5cpm/well vs. 14525t
264.7, 665%8.9 cpm/well vs. 20.0%£6.5, p<0.05).
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3) While N-desulfated heparin did not show the
inhibitory effect on [Hlthymidine uptake, the pot-
ency of intact heparin(100zg/ml) was 56.2*+8.0%
inhibition, which was similar to chondroitin
sulfate(48.9+54%). N-desulfated N-acetylated he-
parin showed 25.7£9.7% inhibition.

4) PDGF stimulated the production of ET in a
dose-dependent manner(25ng/ml, 4.2:0.7pg/ml/mg of
protein vs 15.7%1.4, p<0.05).

5) Heparin inhibited the PDGF(25ng/ml)-stimulated
ET production in a dose-dependent pattern(100 g/
ml, 126%35 vs, 25%1.1, p<0.05).

From the above results, it is concluded that
heparin has a significant inhibitory effect on proli-
feration and ET production in mesangial cells, and
this anti-proliferative effect of heparin appears to be
related to the structure of heparin, especially
N-sulfation. In conclusion, heparin may reduce glo-
merular injury through these inhibitory effects on
mesangial cells, but the further studies such as in
vivo experiments considering the anticoagulation
effect are needed.
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