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£ dFdME Fud AFeA Alxd A4 W¥e Fd We 4739 3 deg A
o AdRE I AsY, nxe T EASAA wYE A Axy 4WU(LLC-PK)) MEA
A golEA GLUT1S 237 dEHA MES] 7179 3l fibronectin®] 44 2 TIMP 1
o] 44& #ristn, PKC, TGF-8 v/l 7Fs4d€ d¥ste o3 2 438 fddot

1) LLC-PK) MXE& 25mMe] ol 24, 48A17H5e =&A170 Y 2 2(HEE 56mM,
25mM mannitol)ol B}3te] Fel¥M GLUTI @¥e) $de] gasteict

2) 25mM¢} el A% GLUT1 99 Ude ol fzxe PKC AAA<Q GF102903X(10
eM) 2] H7te] 2ste] R WILE HojA] Ygich

3) Fibronectin® A& 15, 25mM¢ 9 FEe 48AIEY =&A7 A 35 oEHo
2 F7rsigh

4) GF102903X(10 uM)28] #H e Wiz A Fibronectin 448 %718 Byou, 1559
Foll & fibronectin 4432 F7hs GF102903X ¢l 2l3te Sy ARG Holx Ygivh

5) % TGF-A 3#(30ug/mL}8] A7l 5% ol 9 fibronectin 4442 718 o
B AgAsgc

6) LLC-PK; M¥E¢] wjg 43y TIMP-1 ¥5& 15 25mMe] Fol 24, 48A12F5< =
N AT =G AR gEHoR Frhaigen), GF102903X(10 M) & TGF-8 (30
pg/mL)8) Hrbe Zhzb feol Aolg HolA gt

olate] daz Hol A Mnyg Ay AEE BFEY P ALHHOE nE8Y AF FolEA
a@e] a9 @4 fibronectin AA 3 TIMP-12] Eol7l 2218 Aoz 3359 fibronectin
o F7e TGF-Bel 9t 4% wiyllg Aoz Alg®ch webs M9 7189 fibronectin
A4 Z719 Axe 1A Bd AL AAESQ TIMP-19 &7k Fudil A5 Hxw
A w3 r1de st 2 4 jlg Hoew FyEd
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¥ AFE dMuitta oo 1998d e Yt ATH] AlZo] WIGELE xldmo] &) Holi ¢ 3
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ol AasA "ot 53 Any I B9 73
9] 7l g AFAAM AHE And 929
Ulo] =oy A7 Wz @A A 7% Mete) F4
71deg Alg¥®ch Ueno 572 A&d nEy o
kB Axd DAY ¥Woz 3 slde &
Zol AbrA wWen vlHste] gAEcn B s
Brito $7¢ A¢d &4 Zx AN 29 Hx
¢ 7IAge] FAE ZAHT AS uidx fgxbTo] v
o] A3 FrHghE Hudgen 53 oA gy
(microalbuminuria) 2}l A BB G AF
o) 7] ¥ Uz F3YUctk. £ Bader F'&
A dirstel e gae HAHE AUstd HY
A AT e FUFeEA AT g A
Al B ol A7A AHE 1Y Aoz 75
vk webd FalAd AFolA AATA WA §A
A A Y w23 Guny AFe Agd F
s8dn AASD ot Ax A WEe A
o g AT @A gt

Ty AFdAM HE dAzte] Fd€ ¥ A
 And AW 233 714 %% (basolateral mem-
brane)8] 8% A&Ho2 x&EHE A Aund MAE
o ol Y melq Muy MERZO 7 F4
% ojFF Wyt ods HaE ywe mdae]
7t datolnz w3 FUhe] sPHoE M M
F2Ree uyd FA F7r ¢ wdd ¥ o4
#4490 tissue inhibitors of metalloproteinases(TIMP)
& dAdE + vk =T o3 T ddEe wen
g 59 FUtet AuAdR, o EdEd dsA
ozl FHE ® glo] old g d¥e FulA HF
oA 2+ WY Ay P FHIEd ¢ F
a3vn Al Ech

2 A7dMe dudy AFAM Axd a4y
Wie] 3 Wa 26U 3E AR ide] dRE
THEt7] Ao, 2Fxee] F EAslelA digkg A
Med 43 AXeAM o olFH GLUT1S 437 of
FAA M )29 shUgl fibronectin® 44 Y
TIMP 19] A44-€ #H7}8lm, transforming growth
factor B8(TGF- R), protein kinase C(PKC) iz} o
H& dd3td g3 2 d9E Atk

Chet o
1. A o

Eagle’s minimum essential medium(MEM), glu-
cose, trypsin/EDTA, GF109203X %€ Sigma che-
mical Co.(St. Louis, MQ, USA)EXE T43tact

2. ¢y

1) & Mud MIAES] Hi

2 M AuMEE ATCC(American Tissue Cul-
ture Collection, Rockville, MD USA)®2 %8 LLC- PKl
A XF(ATCC CRL-1392, passage number 194)& ¥
F @ol, Morrisey %79 Wdg st 5-10%
fetal bovine serum, 100U/ml penicillin, 100 gg/mL
streptomycin®! #&4¥€ pH 749 MEM ujgdiom
37T, 5% COp ¥jek71olA] wisldr}. £3F & con
fluency& °1%3 YA trypsin/EDTAE Alg8to] 7
o sigste] Alvhuiok 3-30% 9 MEE ALE-EET

LFEES ol =& uigdy T3 FE7 G
MY ¥F5ee FAHEE 15mM(270mg/dl), 25
mM(450mg/dl)el A EE D-glucoseE £3XH AY
Agon, E5% ¥E7 56mMe wiEd xAE o
ZvoR 8, AR daTe 9 v59 FY 8§
A mannitol€ H7bete 24-72A17HEQr widEigTh
E§ 3 TGF-2 #M(Genzyme Co, Cambridge,
MA, USA)# PKC 4RIl GF109203XE 2zt )
Gl Hriste]l TGF- A, PKCY wir) 7tsAdE 4
Hadth ZE %L 5Ed dide] gl @ serum
free el A zedsiict,

2) g OlEd GLUT1 W#

Dominguez %'"e] W& 3313t western blot
& HAEg HEE 5x10%cells/mls) HEZ 60
mm dishell 8533 confluency$ ©olF3 A Jof
EANI g HEE 0B A 4 BEadld MER
£ ¥4¢ F PBS #Y9c& 33 MHstdd 01% B-
Mercaptoethanol, 2mM EDTA, 1% Triton X-1007}
" PBS bufferolA 30% %9t sonication® ¥
13,000g°14 2082 44 % 42 A& Bradford ¥g"
oz o & FA4Y H 74 sample25E 100 g
€ #HEe 8% SDS-PAGEYA size W2 Ealsty
o ¥ 99g Immobilon filterol] 350mAZ 24
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3 F¢ transfer® thd 5% nonfat milk7t #-f¥
Tris-buffered saline-Tween{(TBST) blocking bu-
ffers} digsln A, A2eA carboxy terminal
end of the rat GLUT1 proteino} ti%t rabbit poly-
clonal AbZ& 5% nonfat milk& &% TBST &5
fdez 1,000 AMF FHeA 47 membraned
3087 wgA At Membraned 584 33 TBST
gzgdeg AFsT A 5% nonfat mikE FH
3 TBST €38 anti-rabbit IgG horseradish
peroxidase conjugated Ab(Amersham, Pharmacia
Biotech UK Ltd, Buckinghamshire, England)&
5,000u] &A% SHolA 3083 WHEAHT wE F
FUe Wgez oA M¥stn ECL plus western
blot detection system(Amersham, Pharmacia Bio-
tech UK Ltd.,, Buckinghamshire, England)& AH-&3%}
o] W17 & ECL filmel =&A# #43ct

3) Fibronectin &4

Oh $%¢ wde #Hnsld AYsUch HEE 5
x 10°cells/ml®] W%Z 60mm disho ¥F& 1 con-
fluency & o1 WA B &MY Ig FEFNE
FAs 12,000GolAH 183 YA cell debris&
AAS L FEHE Bradford gz oW 55§ &
A 5 5% SDS polyacrylamide gelolA #2549
t} E#l® 9¥E monoclonal anti-fibronectin Ab
(Transduction Laboratories, Lexington, KY, USA)
%} anti-mouse IgG horseradish peroxidase conju-
gated Ab(Santa cruz Biotech, Santa cruz, CA,
USAYE o]g3le GLUTIH 5d&d WHez wes
tern blotting & A28t

4) TIMP-1 559 &3

wjr A& $739 Philips 4 $¥g %
aste] ELISA wiez &3&gch #d 4348
10-100 uL4 triplicate 33, AA¥ TIMP-19] stan-
dards& 343t} FU&HA HrME ¥ ELISA kit %
H(Amersham, Pharmacia Biotech UK Ltd, Buc
kinghamshire, England)sl wet 33k

5) BH 24

A9 ZFde HExEFE WAE FAILH,
ANOVA one-way analysisollA Scheffe's F-test®
o] g3 EA MM p<0.05e] Felde FUTH

<) o

1. DEEL 0| M Mgt MEel & O|&x
GLUT1 W80l nixe 3%

GLUT1& Alge] HYFE positive control® 3t
o] Western blot-& A18¢ A B3 60-66kDA
We B¥E ¥yen LLC-PK, AXe GLUTIE
BAg o 60kDAAM 99 band® BEHANFig. 1).
LLC-PK; AZE F¥XE 15 25mM 3hollA] 24, 484
F B g & GLUTL wle] 23 348 o3
& 43 4 FE BmmelA 24, 48ANFL =&Y
o wel 2Ty R dERe] viste 50% o)
o] HAY AAME BB & USAHTable 1, Fig. D.

2¥EY gl 99 GLUTL w4 339 Zard
o8 PKCol &% wiAd 7PedE Hriskrl $std
PKC A4 GF102003X(10uM)E #7151, 3 &
%= 25mMel A 48413 E¢t wigEte] GLUT1 28§

«ﬁg&@‘

PR A
‘*’c'd*&c}"&e“&\x@

M e
48KD —

Fig. 1. Effect of high glucose on GLUTI protein
level, assessed by western blot analysis, in
LLC-PK, cells. The exposure of LLC-PK;
cells to 25mM glucose for longer than 24
hours decreased GLUT! protein level

68KD —
GLUT1

Table 1. Effects of High Glucose on GLUT1 Pro
tein Expressions of LLC-PK; Cells

Mannitol
Glucose(mM)
Control (mM)
15 25 25

Time of exposure
24 hours i
48 hours 1

0501 04+0.1°
06+02° 05+0.1°

1.1£03
12+0.1

Values are the intensity of densitometric readings
of GLUTI1 protein relative to that of control glucose
at the given time poini MtSD., N=4, "p<005 vs.
control.
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Hristd ot gxad] wlste] F3ig AsE 2ol
skt

2. 2EEQ 0| A MaxP MRS fibronectin
MM DiXE S

LLC-PK, M{¥¢ Fibronectin 44& 15, 25mM$]

Table 2. Effects of High Glucose on Fibronectin
Production of LLC-PK; Cells

Mannitol
Glucose{mM)
Control (mM)
15 25 25

Time of exposure

48 hours I 27%13 33x11° 12%01

Values are the intensity of densitometric readings
of fibronectin relative to that of control glucose at the
given time point. M*S.D., N=3, "p<0.05 vs. control.

& s
o & 4 &
CPQ e\ocp (.39 ¢§Q
L X L Fibronectin

Fig. 2. Effect of high glucose on fibronectin pro-
duction in LLC-PK; cells. The exposure of
LLC-PK! cells to 25 mM glucose for 48
hours significantly increased fibronectin pro-
duction, dose-dependently.

3 FEo] 24, 48ALEE &A1 "I, 24A4EU
2] wmEoME Eld ¥HE #AY F AU, 15
25mMel A 482 2bEet wfdalel ZHzE dE:Tel vjst
o oegle F718 EYtHTable 2, Fig. 2).

2¥xe] 9o 9§ Fibronectin A4 719 714
2.2 PKCel &g i HFe4dE BrEbr) $3ky
GF102903X(10 .M)E #7Fsled 48 Hx ogzxd
ol 2]ejl+ fibronectin A Y FVHE HYou,
GF102903X 3% %ol ¥ %% 25mMelA 48A25<¢t
Wi MEolAl 25mMe FllM el Aol vls)
of FEaig ajolE Holx| FRrHFig. 3). WA IF
2] Yo 9% Fibronectin 44 F7ie] 7jdoz
TGF-gd o1& wiA 7edg dristr] HF 4l
My 30 pg/ml2) & TGF-A &30 ug/mL)e] #7}
¢ & 25mMel ol BMTES EFAIZ AN
8 TGF-4 &2} 37t glel 25mMel 2ol 48412
B @A izl wisted oF 40%9] oA &R
& BEY 5 URUcKHFig. 4).

3. A Mu@ MZ HIYA DEES| Ol

TIMP-1 E20f OiXis A%

LLC-PK; A2 1% 4349y TIMP-1 ¥E&
Ty A9 FAEA ot 2425 15
25mMe] Bel x=2A17 dH 2 16101, 28103
ng/mL2 F7isrgon, @ ¥k 56mMel 484178t
ujokst 99 1.9%1.1ng/mLel Bl&le] 15, 25mMe]
Fofl 48417HEet wHAZ AR 48105, 9.1+0.7ng/
mL2 5% ¥ A o&AHYd 718 WAvHFig. 5).
NEEY @l ofg TIMP-1 %9 Jvirides

-'...

Fibronectin

Glucose(mM)
GF109203X(uM)

5.6
o

56
10

25
0

25
10

Fig 3 Effect of PKC inhibitor GFI102903X on the production of

Fibronectin

in LLC-PK;

cells cultured under high

glucose concentrations. The addition of GFIO2H03X at the
concentration of 10uM
of fibronectin level in LLC-FPK; cells under glucose-free
condition, whereas there was no significant effect on the
high glucose-induced increase of fibronectin production.

induced the significant increase

~ 34 -



—gAs 9] 1002 FES B EAstelM A Muw 3y HEY 4 Y 44 2Y VA @ 4T —

Fibronectin

Glucose(mM) 56 56
TGF-B Ab{ug/mi) 0 30

25 25
0 30

Fig. 4. Effect of anti-TGF-/§ antibody on the production of
Fibronectin in LLC-PK, cells cultured under high glu-
cose concentrations. The addition of anti-TGF-# anti-
body at 30 ug/ml partly inhibited the high glucose-in-
duced increase of fibronectin production

Il Control
[J Glucose 15mM *
B Glucose 25mM

%  p<0.05 vs Control

-

TIMP-1 (ng/mL)

Time (hours)

Fig. 5. Effect of high glucose on tissue inhibitor of
metalloproteinase(TIMP)-1 levels in LLC-
PK; cells. The exposure of LLC-PKI cells
to high glucose for 24 and 48 hours incre-
ased TIMP-1 levels in culture supernatant
o LLC-PK; cells, dose-dependently. The
TIMP-1 levels of 48-hour exposure to 15
and 25 mM glucose were also significantly
higher than those of 24-hour exposure, res-
pectively. M*+S.D., N=3, “p<0.05 vs. control.

PKC¢t TGF-8 ®li7l 7Hsd& A937] s8] GF-
102903X(10 zM) % & TGF-8 ¥}#(30pg/mL)E 4
7 A7he A3 ojgle AeolE TAY F YU

I - 4
Axe G Fre Frhe AlZY 7 olFFe ¥y

€ F48 Aoz AZHY, Gx SN A Axd
29 HE A HEY nFRk ol AFHoE &

5oz 9 olg%d ¥ «ddnh dAede o
F§ G Bl EAshd I8 Axy MEe A
¥ AFee SGLTZF 2 EAstn 71Agefs
GLUT2 7} &4an™'® Heilig "¢ widd 94
o WA HMEE Y T FRAME G olFAY
gdol 714¢ Rusden, Dominguez 5V Al
I Z#e 2714 GLUT1 #¥e] $719€ B33}
of GLUTI ©42] ¥43#& o $EE& vEF Axd
Aol wa Wsle Fa% 1Ay vz Algdd
B Aoy gudAiel fAEA HE8 3 FEE
Z7HA And AEE 9 F% 15mM(250mg/dL)
ol4fell A 24AZHESE ol Wi 23 GLUTLY %
He 4E 33k Yang & LLC-PKy MX¥o)
A 275mMe] o FXelM 48417 WAl GLUTIL
mRNA €39 74§ Budg ey GLUT1 @9y &
ol gk AWe gYde™, Moran 5P phlorizin
A% 2EE Yoig o olFwel YAy & v
iy #BAE ¥AtI W1sld B dATe ZAxjs
FrASETE ol o] HME Rel nExe T x=F
i AuaddEds o olfde] wH e oAlHE A
o dolnl A& F {4l AT X &4& W
213t7] g 719 s A Ech

GLUT19 ##e& 23 MXoME vasointestinal
peptide, prostaglandin $ol 9l&le] =3 ez
ez gl wre A Alns A AEMe 2d B
Ae obx dEia dA AP Amsler $0& Hx
# A ¥ol PKC @43 822 phorbol esterg& %o
g A 9 olEEe WHe AANE Hisdie, AX
Ul g Fdel W& diacylglycerol §4e 712 84

31¢ PKCell 9% GLUTL ¥l A 7hgAdel &
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Adch B 97 PKC AJAAE o] 83 H¥dA
Astd GLUT1 @9 #ds) 3EE F3E ¢ Qo
PKCel 9% iz} 7s4de 2§ 3Hed AlR€rh
Yang $'¥& captopril®} Fol2 2% %9 Pol o
GLUT1 mRNA 2§ A7l HEEE Had v
glon Axg AT AFJ #BE 44A GLUTL
B3o] Frlstez MiibAg MAEANN nFEe] Pl
% HEU ZEe) A5E FEE Mene 579 B1
g 23" 1 nFEe Do &% GLUTI & 44
o] Agle PKCol 2|¢ vi7jRcle angiotensin I %
E AT g vr9 ¥ oo fud ez
A5G 37 S70 8% oz Alg¥rh

A N5 FE Axd 4 H¥eE
71ae) Z7be} ojo] me dhszAtP MEe 713
9 F7te A9 F/h BEe A = T HA
2% poste A And AL FASE Al
EEL Aud AEs) 3F9 dfol MEQLU Ay
AE7 BA3) gon Gudy MFdA FE Hu=d
A 7iAete] vFE7F B39 AY¢ 12T o Ax
B AEY VA A4 & ZYA Sl UMY ez
ogsoe] gk # AP Hud MEE 15mM °]
o) G Fxoa 48MFEY ol wiokd FAd fi-
bronectin 4Ael Z7+8 AUt Morrisey T
o} Phillipis $'¥¢ 2tz LLC-PK; A% 9 Hux@
A9 AEE nF5Ee F EAsAAM I HI
fibronectin® collagen IVe] A4 ZF71& Hasle &
AT Aze XA F FEE EF 25mMol
A Agsigey B dFdAE 15mMY FEME
Z71H8 B3R, =% A ELISA #iE %
s Morrisey £'9& 24A 7NN E 718 B
E Adye Aol ¥ B W Ho@ X7 HES
a1F5%9 go =" F§ T2 A gEHez
fibronectin A43°] Z71¢ Zow AdEd £ fi
bronectin®] M ¥} 71d9 FE A¥olng nFkd
Dol 9% Ax® AE9 fibronectin A8 F7HE
G AFe MAxg by Wy sjAHe st
g 7 g HeR AlR¥ET.

L5 o] 2% Fibronectin 449 71 714
o8 £4 PKC #43ld 93t9g fdd HAor 33
"l 3 $58 0mMY &M PKC JAAE
#7Ve A fibronectin® Al4e] Fr7kste] PKCE
M@ M XA fibronectin MAE AdAE Hez A}

O

BEc Iy a¥Ee 23 g4 PKC JAAE A
718 d¥iME PKC AAAE @5 A7 A $el
ulate] F71AQ 7l #EY 5 . olE 2
#2 dol mywel Yol o firbonectin F7HE
PKC 7zt F@sA 444 Aoz AayHy, 1%
Zo} F EAstA 24413 o] A&A x7]o 84
3t¥l PKC %% phorbol ester A AA] PKC &
FE7t 245 A3 fARHIP daslo] PKCY 9
¥ 4y A gt eg 39 Morrisey 57
2 aldose reductase ¥AAQl sorbinil $o& fibro-
nectin 440l AAEL B » glovi, Burger 7
2 9l Mm@ 4u XXM fibronectin B4j°] TGF-
8 % platelet-derived growth factor(PDGF)ell 2%
o #2P¢ stk ¥ Ad¥AME nExe 7
3 gA TGF-4 A& %498 A o 40%9 fi-
bronectin AAe] A& B aFxe] Fol
o} fibronectin Aol TGF-A ¢ ¢J8le UR wj7
¥ 5 UeS ddshs 4 gzEh Oh e W
A% MEQ fibronectin Ao TGF-B8¢ 2l3td
igE Busted ARl Mxd ME fibronec-
tin A& FEHoB TGF-B89 23ld wsig Ao
2 ALEEHLY polyol ZE2E HEF HHA w4 7)A
o i A77t Ay Aeg Qdadd.

MEL] Z1de] F7h7t 714 $8 a9 dRE B
= ol Z1de BHE A AN2RE PulEe
kgt B fapel gsle] dojuEd gEHes
collagenase, gelatinase A, gelatinase B, strome-
lysin-1 & & 4 sle™ %4359 matrix metallo-
proteinases(MMPs)etil @} MMPsi 2ol
ue} Bu) Amrt d2a®® gie dAss 84
£9) TGF-Aol st} ¥usl 928 & Yon”)
MMPs2} ¥H|7F 7HasAY MMPse] 8558 oA
& TIMPS] ¥u)7t Z7t519 7[He) 3o zes
2 ARt 298 AeE dyEc wEbd gl
A AFdME ke ol n8d HAad AX A
Mz e MMPss]l 897} Z2s4yg TIMP #3)9)
Z7b7b Zlgdek B AFelA 15, 25mMe) 3 F kel
24, 48A)17HE v E Alny NERREH FE, AL
oExog TIMP-19f #uyt F7hste A& 8%
¥ 4 iAo Phillips 5 BmMel 7 FEOIA
TIMP-13 87 TIMP-2¢| %718 Bisle & dF
o] #Adfet AL, type IV AYEH fibronec-
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tin 242} 7ldo2 49k Suzuki FOL G
WA AFe AAd zZAdAM TIMP-1 mRNA @&
o] raA wWwe Axel Audel gE Histd
B Ade Aze FE3e] & W duyg A5 ¢
A Aese Ao AXy TIMP-1 8Hl9 F7}d
oalel 4y viZjE Aoz AP

TIMP-1 ¥uvl9) Z7t 71122 9 PKC &4%
b Al Aste) 39 ol 23 TGF-874 o
# w7l JsAE dAE & Aok B AFE
vldEyg HHoez IE MEEY o9 w 239
Srale] g WHEcdE dxy XY A5 AEA
Wl wg @y shsAel ¥22Z PKC A 7t
X8 Frer) 9t PKC AAAE 252 93
o] =& A@Rou TIMP-1 #u] Z7o WiE B
o]z gkol PKC o]9je] 7|e] ofst ¥ul7} 718
Roz Alasiedrt. Burger 22& TGF-80 2%
244¢l fibronectin 449l F7HE Hag e
Baricos & & TGF-4 %4 & ol8% Uyl
plasminogen activator inhibitor-1& Z7}A17] 1,
MMP-2 #4388 AagozA aAg Az A
¥9| 7|A9 F/E AEHE Bt TIMP-1 $7t
% TGF-8°) 9% oAl 75 E Ao 22u
a¥xxe 93 3% TGF-8 34§ ol F4¢ 4%
GJME TIMP-12] 2wl {of Aeolg #EY F
giglth B dFe dng Hol a¥ke o =38
Axd ME2RyE TIMP-19 $7Me PKC, TGF-8
o]2je] sldol 2stl ui B Rez ARE) F7t
A7 ey Aoz woddd

ol el g Mol nFEY To] =FHE AHm
B AZE 3 olFAM GLUTL o ¥de] AssE
Aol fibronectin®} TIMP 449 712 Ax9 73
Za5o] Gy AFolMe] Aud HAY B
2% Aoz Azdd uFEe Fo oF A
AZe] fibronectin 449 F7t= TGF-Ao 2&
AR wjf B Aoy FHS; AU FFE A
Hrl ge A7t 9a ¥ ez Asdnh

L

2 2 o

Al &

B Agd ge =8 FA A0 Sstud
o froigh AAEA ALY 4EE =YWy

= Abstract =

The Study on the Mechanism Regulating
the Production of Extracellular Matrix in
Renal Tubular Epithelial Cells Cultured
in High Glucose Concentration

Jae Ha Hwang, M.D., Tae Hyun Yoo, M.D.
Hyun Yong Song, M.D., Joo Seong Kim, M.D.
Young Su Song, M.D., Deug Lim Chong, M.D.
Kyung Sup Kim, M.D.", Shin Wook Kang, M.D.

Ho Yung lee, M.D., Dae Suk Han, M.D.
and Kyu Hun Choi, M.D.

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

Thickening of tubular basement membrane and pro-
gressive tubulointerstitial fibrosis has been reported as
important components of diabetic nephropathy, In order
to investigate the mechanisms of tubulinterstitial chan-
ges in diabetic nephropathy, we evaluated the effects
of a high concentration of glucose(Z56mM; 450mg/dL)
on glucose transporter GLUT1 level, fibronectin pro-
duction and tissue inhibitors of metalloproteinases
(TIMP)-1 concentration in renal tubular(LLC-PK]) cells.
As the effect of high glucose-induced alteration in
LLC-PK; cells, the expression of facilitative glucose
transporter, GLUT! was decreased after longer than
24-hours exposure to 25mM glucose, compared to
control(5.6mM). The administration of protein kinase C
(PKC) inhibitor GF109203X(10 M} did not show sig-
nificant effect on high ghicose~induced decrease of
GLUT1 level. On western blot analysis of fibronectin
production, The exposure of LLC-PK; cells to 25mM
glucose for 48 hours significantly increased fibro-
nectin production, dose-dependently. The addition of
GF102903X at the concentration of 104M induced the
significant increase of fibronectin level in LLC-PK
cells under glucose-free condition, whereas there was
no significant effect on the high glucose-induced in-
crease of fibronectin  production. The addition of
anti-TGF- 8 antibody at 30 #g/ml. partly inhibited the
high glucose-induced increase of fibronectin production.
Concerning the changes of tissue inhibitor of metallo-
proteinase(TIMP) -1 levels in the presence of high
glucose, the exposure to high glucose for 24 and 48
hours increased TIMP-1 levels in culture supernatant
of LLC-PK, cells, dose-dependently. The TIMP-1 le-
vels of 48-hour exposure to 15 and 25mM glucose
were also significantly higher than those of 24-hour
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exposure. The treatment with 10xM GF102903X or 30
pg/mL anti-TGF- 8 antibody had no significant effe-
cts on TIMP-1 levels measured under the high glucose
culture condition.

In conclusion, the expression of facilitative glucose
transporter, GLUT! is inhibited and the production of
fibronectin is increased in renal tubular cells cultured
in the presence of high concentration of glucose, which
is partly mediated by TGF-8. The TIMP-1 level is
also increased under high glucose culture condition.
The enhanced productions of fibronectin and TIMP-1
of renal tubular cells under high glucose concentration
may contribute to tubulointerstitial fibrosis that occurs
in diabetic nephropathy.

Key Words : High glucose, Renal tubular cells,
Extracellular matrix
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