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Fu A XZd 4 Pioglitazone©]
Transforming Growth Factor (TGF)- 813
Fibronectin® 23 vjxj= g

(2 o)

g3

W hAL 244 #ejdty, dEed AFEE Far
&= #ojsts Aoz LA ok ¥ dATdAE
of gt AL MAEAE dotrut A 2
shima Fatty (OLETF) #lA pioglitazone ¥4 ¥
Haretsl

1=
g Hefshs W

& 3} : Pioglitazone 5o Javolrds o
aEo] AR, 2442 ey widE 94“]%71

J

Aoz VeI pioglitazone T &
fibronectin® mRNA @& E3

4 E:
mRNA Z#E AAste=

Ry AFe

LIS - ETFEY - 0l Y” - BT

Peroxisome proliferator-activated receptor (PPAR)- 7y & AWAHX #3 2 A
1712 A 9ol Axel E3pet AxFre] x4

PPAR- 7 7} ¥4 AlFe] #A4x 9
%i 24l Otsuka Long-Evans Toku-
% TGF- 813 fibronectin® 2@ AEE

A 28 Pwy mdol OLETF ol pioglitazones 1057 T3 5 wllxsl M
2D AL7A | TGF- 413 fibronecting @8 HEE

kol mls) g SR
28l (p<0.0D). 22
Me AFEA 2719 F7) WARge AEAY G339 tEo] AFFA A uE
g 4 ggont, o]8jd Wal= pioglitazone Fol®= A3 A TAHUTY A =
813} fibronectin®] @¥ L2 FiollA thx

@oll al 7t7k 2.8u9k 2.4 F7hHo) Qi

747} 80.6% 9} 92.0% ZAAHATD (p<0.05). TGF-A41%
oA oo wlE b 2.1 s 240 S QiR
1 olg}gk &7} pioglitazone 92 v A 7
OLETF #AJA pioglitazoneo] A%
e FAsien, d&

Agol o %L & 4

HHAT (p<0.05).
22 W TGF-81 % fibronectin® @zt

Hog A 28 FxHolA PPAR-7y FXIA
e HoE YzeT

M B

Peroxisome proliferator-activated receptor
(PPAR)-7 = HAIEAZ=2E ZAYATEE retin-
oids, HIEF D #F&A F& X¥ste A5gAT

Ha 120043 12€9 104, 49 :2006d 2€ 1¢
AAA A Y AEA] HHET NEF 134
A st o sofst wzstma
el 1 02)2228-1937, Fax :02)393-6884
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(nuclear receptor superfamily) % 3shta! Ak

Fo] Ba 2 1t oAl 2dd Bodsta, d&ed A
FAe AXAANFE A Joll AT B3 2 LT
o] 2™ % BodstE Ao d#A Y} Asano T
& Aol mAA| Lol EA4EE PPAR-y 7 WIAA
& AR 24 gAste AL RuaPEd, o
Aol E PPAR-y o #4d3sh Ao 44 o

2

A7) 71so] 98 AlAkE,
Fuyy AFe desHoR ATAsh Aupel

B, 71A ] vlF, o AE 9 J1de 4 5

- 353 -



— The Korean Journal of Nephrology : Vol. 25, No. 3, 2006 —

AR 9] #Ae] PPAR-y XA o3 A=
T dtke 7Hg st oy AFvt AYH gow,
Nicholas & 284 9x FHA troglitazone®] |
g TS oAt G AFY Ao
AR Busg1” Buckingham 5& Zuc-
ker H|% Fo A PPAR-y Z3A9 rosiglitazoneo]
o) g ol FayA A5 Age AR
o Baskn?,

#Hol 27BE Otsuka Long-Evans Tokushima
Fatty (OLETF) #H & Al 28 9xwe FE 2do]
b, OLETF #& 1853F na®tho] yehb] Az
atm, 8% o4RW wjdo] Frigd 2250 AFEA
Aot kAo sge] AtEln 36371 Hwl o
kA5 9] doju}r] Ast=d”, FnEAE
AF3 A8 B A% U B
At Uriu 52 1078€" OLETF FHelA
oAtet A HadAFY FFY T2 B

=, ol R AlFA o3}
3} Wwo] e Zucker Y]
istar H|%F A 5 T2 g FEEH}E O
@ow, Abgre] 9lo] vl A o) 7|{lo)
A 28 Fuw FAAME AFHALE
A3 APBAlo] B ul OLETF H7t Al 2
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Aol A ¢} ZHe] angiotensin 2
o

% IZE

PPAR-y ZFXA7F dxw4d AF9 F2 waAd
TGF-81 % A 9] 7149 F8 ¥4l fibronectin
o el W= & gig HaE fle HAelth
olel B A F& A 2% Fudz by
ke G 299 OLETF #& o] 43t PPAR-
y 249 pioglitazone®] WA AZFe w4y ©

Aol vl JFE dopraa senk

¢
o
2

ATsred Ay A4S

€ FE AL U 7% wet AgE
th Ay BEREE 9nTFosA 305" FA 350-
400 g 4 OLETF # 187lgjs} oo w3 v
. &I (control22 £Y F#He Long-Evans
Tokushima Otsuka (LETO) # 16v}8]& Al&3tg
ot B oA 2302 o] 9ulels BE o]
£ FogHz ODML), vz 9utel= o] v
ATFAE] WHYE ESE o] pioglitazoned 10
mg/kg/day &FOo2 o] 1057 FA3Att (DM
+Pior)" Y. AL A% & 2 A ALE
Rom A VI Beb B EF

A 4R 5 U= ¥
Fol AYNZow, HE 7z e
3o w8l AE Rejste RFAE A48

2) Msisty ZHA}

EE A52 A% 3059 4074 AF, g, 29,

2% gy, $Zu28E 2 FAYSE &As
31, metabolic cage® o]&dle 24X7F Luiwe
ey g 54717 A AT W HA
= Atk

3) AIE & I AEH 22

#HE& thiopental sodium 50 mg/kg "3 st &
T3 NS AEIAnh HEEE HAE ¢
A% z27A& 10% neutral-buffered formalino] A

A ARE dEgE F5g ug wez Hijg ¥
7 E 9 Avkg 2e)ste] Hanks' balanced salt so-
Jution (HBSS) @Z8&dd &7 o, ATl 200,
150 2 75 um&l stainless sieveZ #tdz EFHAH
75 pym &Fo] AW AFEAE Ayl o) gshdnh

2. "HSty 24

5 um 217 HAHL Periodic acid-Schiff (PAS)
ANg HAIE dEsEdu AAFA Fske AEE
g gd ALFA] 33 A4 (sclerosis index, SIE

Abgste] vEtdglEd, Bl AbrAl delA Aste
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BRo| glod 0, 25% vge]l®d 1+, 25-50% Alol&
2+, 50-75% AbolE 3+, 75% oldold 4+ 2 A9
st} shtel dge Helw RE AMFARTH ¢

gt A4 Ao i SIE T
10 mF AMA B3 = Image-Pro software® o]-&
alo] ARFA9] WA S AN
= 74 skl gy T8 old

O P
;E]ITT—E

F. ARPATE PRl

dto] AAbshedct
A B (m)) = A @ H) P x0.74+021"
nE &4 AAL Ag A8E 4x £33 A

9l Western blot 24

200 uLe lysis buffer (50 mM Tris-HCL pH
75, 100 mM NaCl, 1 mM EDTA, 2% SDS, 0.1
mM phenylmethylsulfonyl fluoride, 2 pg/mL leu-
peptin) & o] &3ty AE fANE wHERN 4T 12,000
mmelA 1083 fAFs § JFas Hatd £
Aol o]gstgtl Bio-Rad kit (Bio-Rad Labora-
tories Inc, Hercules, CA, USA)E ©]-£3t Bradford
wlog vwMs AP F Fe Wg SDSY
8 ~mercaptoethanole] 3% sample buffers} &3
aled 95CelA 57 #olx, 10-15% polyacryla-
mide gelol A A719%E 3 %
ting apparatus (Hoeffer Instruments, San Fran-
cisco, CA, USA)E ©]€3}l9 Hybond-ECL F#A
(American Life Science Inc, Arlington Heights,
I, USA)dl ©]AA#Ac} Blocking buffer A (1X
PBS, 0.1% Tween-20, 8% nonfat milk)ellA 1A]7F
Sob AHed & O1:1,0000% 34E TGF-813
fibronectinoll thg Iz A (FF £ rabbit
anti-TGF- 81 antibody$t ©d ZFE mouse anti-
fibronectin antibody; Santa Cruz Biotechnology,
Santa Cruz, CA, USA)Z 4T~ sFy F<b vke-
A7 ok, A" ozt #AE ojfsled wWHEAIA
. A&3g Y3 3 signal® enhanced chemilu-
minescence Al%F (ECL; Amersham Life Science
Inc, Arlington Heights, IL, USA)& o] &3& o] 714
3} 3t om, densitometers optical density (0.D.)
& S48k

Hoeffer semidry blot-

4. RT-PCR 24

1) & RNASQ| &
% RNAZ #Z37] 98] RNA STAT-60 rea-
gent (Tel-Test Inc, Friendswood, TX, USA)E A}
2314tk RNA STAT-60 reagent 100 yuL2 AH-A)
2 Agsty, 539 d%S 33 kI AR
t} o 7)ol 700 pLel RNA STAT-60 reagent® 3
7vetal vortex® T Aol 5EIF T} 400 uL
9] chloroform& #7Met & 3027 €28 A 4
Fi,4C 12,000 rpmolA 1587 9488 = &
ZolS g thS 400 L9 isopropancld #7VERaL,
C 12,000 rpmoll A 3087+ $J*‘E—E]0}°i‘:} A
70% ethanol® A H 3 ¥ Speed Vace® 7
, diethyl pyrocarbonate® 83 FHFE
g FEZ AN o

e
o fr
p
_{

7 o

o

Al 4
A1713L

o]
d%’a—

[s)
ol
o]
=5
7

Hl

o
N

spectropho-
sto] RNA 5528 333

2) H™A} (reverse transcription)

RNA 1 pg, 8 mmol/L MgClz, 1 mmol/L dNTP,
25 U RNase inhibitor, 40 U AMV reverse tran-

scriptase, 10 pmol/L9 random hexamer (Roche

tometer & ol &

Diagnostics GmbH, Mannheim, Germany)& T+
g 20 uL ¥+& gMoZRE Eppendorf Mastercy-
cler gradient (Eppendorf Scientific Inc, Westbury,
NY, USA)E o]&3to] first-strand c-DNAE 34
sk & 20 ple ¥ EEES 30TAA 104,
a3 42°CelA 60%7F incubation ¥ F 99T ol 4]

Bk Jtdsle 548 wEHsANA R, dHAxTE #
W AA= PCR A7EA -70Col Bastdch

3) SEEAHMYHE (polymerase chain

reaction, PCR)

#9] GAPDH, TGF-BA1 % fibronectinel uhgt
primerZ A48 % Invitrogen ™ Life Technologies
A} (Rockville, MD, USA)ol ¢]z|ste] A 2talch
(Table 1). GAPDH¢$} fibronectin® PCR-& 10 ng
RNAd| &lE3t= ¢cDNA, Tag DNA polymerase
125 U, dNTP 0.2 mmol/L, sense % antisense
primers Z+Z} 25 pmol/L, 1.5 mmol/L MgCLE &
F@ 50 pl W EFES ol&stq AU
TGF- 519 %%+ Taq-Gold DNA polymerase 2.5
U sense ¥ antisense primers ZtZF 30 pmol/L

=
o g AL FYstA FHI U8 EF=E S
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Table 1. Primers of Rat TGF- 81, Fibronectin, and GAPDH

Sequence (5'—3")

TGF-41 Sense CGA GGT GAC CTG GGC ACC ATC C
Antisense GCT CCA CCT TGG GCT TGC GAC C
Fibronectin Sense GCA AGC CTA AAC CTG AAG AGA CC
Antisense CCT GGT GTC CTG ATC ATT GCA TC
GAPDH Sense GAC AAG ATG GTG AAG GTC GG
Antisense CAT GGA CTG TGG TCA TGA GC
& o Coll A 387} 3 2 A
Stk PCRE 95CoAM 383 743 & 94Tl 6 =7 2A
30z, 279 annealing %90 62TolA 30%, 19
L 72ColA 183 36 cycles A3l e, o]F 72 EE Ads Ba 25304 (SEM)E FAEHth
Tl 782 o v-gA7|= Wi o2 syt A NS SPSS EA4 ZEod 9594 1109
mRNA® @@L dAA F8&o 2ol BHAS) (SPSS Inc, Chicago, 1L, USA)S o]&stgict Az}
3 EE HgAe PCR 429 OD.& GAPDHY E< Analysis of variance (ANOVA) 7A E=

OD.2 EAs. o5 $fs d¥old d& PCR
=3 GAPDH Hl9 oJ¥i%rt 71 & cDNA9
% PCR cycled] 8 Z3¢ & & 29& 233
2ot House keeping #4261 GAPDHE th& A)E
oA FAlA A3kl en, PCRel B¢ 5 7479
$%d PCR & % 30 ulL.E #3849 0.05 pug/mLe
ethidium bromideE &3 2% agarose gel ©llA
d719 %8tk PCR 4H=9 OD.:& TINA image
software (Raytest, Straubenhardt, Germany)& ©]
&3kl Z45191om, GAPDHY OD.2 2As

5. HAYZESISIAM (immunohistochemical

stain)

5 um 2% 224 HdHE fd AA § dueR
A x A& sAct Black and Decker vegetable
steamer® ©]4-3l9 10 mM/L sodium citrate buff-
erol A 2087¢ AlgE & 3%

H:0:2 A&l endogenous peroxidase 4L A
A3tk Fibronectin 848 938 ©d F&
anti-fibronectin antibody & 1:1002.2 #Aske] A
2ol FFY B incubationAlZATh AH &

biotinylated link anti-mouse and anti-rabbit IgG

antigen retrieval&

mouse

(Santa Cruz Biotechnology Inc, Santa Cruz, CA,
USA)E 3087 AHlste]l AMH3stal streptoavidin-
HRP (Santa Cruz Biotechnology Inc, Santa Cruz,
CA, USA)E 30%zF A8}, Diaminobenzidine

Helslar A3 3 FES hematoxylin® & iz

RS

Kruskal-Wallis t% H|a-g H]&24 AAE AlE-3lo]
A3l on,  ANOVA geslE Aol
Student’s t-test®, Kruskal-Wallis 7384 <njg)
7 AolE= Mann-Whitney U AR o =& QJ&“E}
pate] 0.05 Hel A4 2v|gle= ﬁ 2 Fster

HAAF

= 1t

1. 38 N&F

EE TolAM 4d 713 F
RS PR XﬂT Z7he dzdd nlE =
He d FoXde g%l pioglitazone ¥
s 1101]7\%‘: "HZ%O]W Gratof HE| ojw A A
Fol F7HeIaT (p<0.05). A5 AN o N9
e getdom, AF G 4o FA
of vl =
0};{] o )K-j—, pioglitazone %
oy} 2 :\LLOH H]ffﬁ ojefglA rad
(o 5 H3Ae] FAE
s Ax EHi:rLO] Frol H8] pioglitazone F
o BFmadA AFE o A BA €Ut fest
A =k} (p<0.05) (Table 2).

AF 405 =43 gL
vlal] fFostA woke (DM vs. control,
vs. 1089 mmHg, p<0.05), pioglitazone -ro%r
dell= FFS vAA &gt (DM vs. DM+ Pio,
11947 vs. 11846 mmHg, p>0.05). E€4& 4= 30
Fof Gratold hzel Blsl folehAl wU%m,

E

W
oft
LU
lo A

[‘O

o AL B

[S e

[i.c4

;F@

,356,



O\N

Zd| A Pioglitazone©|

Table 2. Body Weight, Kidney Weight, and Subcutaneous Fat Weight at 40

TGF- 813} Fibronectin®] & el v x}i= & —

Weeks of Age”

Control (N=16) DM (N=9) DM +Pio (N=9)
Body weight (g) 492+13 546+ 177 7224£28" 7
Weigh gain (%) 40.1 46.7 865" 1
Kidney weight (g) 1.3%0.1 15+0.1 17+01"7
Kidney weight/body weight (mg/g) 27103 27701 240171
Subcutaneous fat (g) 141108 202+211 30.0+t44" 7
Subcutaneous fat/body weight (%) 29%0.2 3.8170.3 532051

"Data are expressed as mean=

+SEM, p<0.05 vs. control,

"<0.05 vs. DM

Table 3. Basic Characteristics in Control, DM, and DM +Pio Rat Groups’

Control (N=16) DM (N=9) DM +Pio (N=9)
Age (weeks) 30 40 30 40 30 40
Weight (g) 35113 492+ 13 37212 546+ 177 387147 72240871
MBP (mmHg) 111+10 108+9 16x10" 119+ 7" 117£8 118%6
Glucose (mg/dL) 100£7 96+2 153+8" 162+ 51 143x167  114=3t
sCr (mg/dL) 04£001  05+0.05 04001 05006 05002  06+003
Cholesterol (mg/dL) 73*7 7i+3 80+4 34+4 88+11 90+4
Triglyceride (mg/dL) 69+21 7648 90=25" 152271 94137 115*12% 1
uPro/Cr (mg/mg) 1.1£0.2 09%09 42+07"  98*11' 41206 70x1701

Abbreviations : MBP, mean blood pressure,
atinine

"Data are expressed as mean +SEM, fp<0‘05 vs. control,

pioglitazone 1057 Foigt 3 QuiglAl 748k
t} (DM vs. DM+Pio, 162+5 vs. 114%3 mg/dL,
p<0.05). €4 ZHoteld 9 22 AHES A

A zbol7h gldow, FRAMY AS Gl o

[e]
Zaol H& %8 ¥EE B pioglitazone
frefshA fag AE 4 4 dAdY (DM vs.

DM+ Pio, 152+ 27 vs. 115+12 mg/dL, p<0.05).
AE 305 24417 2 WS GnFelq o
Zatdll wE] feletAl ki (DM vs. control, 4.2
+0.7 vs. 11102 mg/mg, p<0.05), pioglitazone2
10577 T8 A omlAl Fastidrt (DM vs.

DM+Pio, 98*1.1 vs. 70*1.7 mg/mg, p<0.05) .
(Table 3).
RE AL dAYN77] Aol AT s HARE

Ak Ol'OﬂhH] kel ME BHESE 308, 60+, 90
oAl 25 200 mg/dL% Z3sk HbH | pioglitazone
Fol Birel A 3-8l 309 Foll 198.1+76 mg/
dL2 ZT7FtvbrE 608 FH = haste 43s 1l
o} (Fig. 1).

sCr, serum creatinine’

uPro/Cr, 24-hour urine protein/cre-

'p<0.05 vs. DM

300 -
//.\\\ *
§ 250 - \l\\\ .
= -
E 200 //;\;\; t .
2 * - / * * ~ + 1
8 150¥W// S
E
'e O ——
g 1006 T =0
7] i
o |
& 50 i | —=— DM
| 4 DM+Pio
0! ) ; )
0 30 60 90 120 min

Fig. 1. Results of oral glucose tolerance test per-
formed at 40 weeks of age. ‘p<0.05 vs. con-
trol, 'p<0.05 vs. DM.

2. HEjsty 24

2t el A PAS A& A3 Aal drnatol e
thz=atell ] AMFEA] A2 FoL “1]*”]"9] 44
A S AEH gEo] AEAl 71 A e nE A7o)
HAE R oY pioglitazone Fol Winatel A= ] 15&
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et d43 7A4E AL & 5 AJT AA
5 Z7o 4 SI 0.01£0.01, FixaollA
SI 1.87£0.22, pioglitazone FolwollA SI 0.53=%
051% pioglitazone Fo 7oA 2w slAl Aastdh
g AREAY] Huls gwdt (14%03, x10° um?)
oA thEE (08102, *x10° um”)el wls f2l5kA
Z71E9 e (p<0.05), pioglitazone o2 273 Y
T (11£02, x10° pmh)ell M= dxatel] w3 A
Ao v F7F frolekA AAEHAT (p<0.05) (Fig. 2).
3. PPAR-r SZINI} AIPH TGF- 81
EHTE mRNAL| WM O0|X= HE
40%Fol| =

Z3F AFEA) o) TGF-41 whale] w3k
St A izl HE) °

ek 2.8 F7HH%

(p<0.05), 1097} PPAR-7y 7 A2 pioglitazones
Foigk OLETF FolXE TGF-£1 @o] wdel
gzde) 13ME ASE A &S Do i
80.6% <AAHAL (p<0.05). L3 TGF-A1 mRNA
BEE Pl dizdel] ®& oA 57}
o] A (p<0.05), pioglitazone A& ol A
83x @& Gngo] Hd] TGF-41 mRNAY
1 784% AAHAt (p<0.05) (Fig. 3).

[ 3

A
o

R

4. PPAR- 7y ZEZINIZI AI*A| fibronectin
CHEDL mRNAS| Wslo O|Xls Het

Ayl W fibronectin T ] @E GA] Bzt
A thztel wliEl &k 24d) FUbE] gldlen (p<
0.05), pioglitazones FH3 Fxmiole ARE 3

Fig. 2. Light microscopic findings of glomeruli in control (A), DM (B), and DM +FPio (C) rats at 40 weeks
of age (PAS staining, *400). In DM group, glomerular hypertrophy, mesangial expansion, nodular
sclerosis, and glomerular basement membrane thickening were observed. But in DM +Pio group,

these changes were attenuated.

A - Control 9 - DM o — DM+Pio 5
TGF-B1
B-actin — i —
3 4
3
c2 3 \
[T N
3 \
p=y g 2 \ 1
T \
of \
Feo \
Control DM CM+Pio

e
3

< 390 bp

rn

TGF-B1/GAPDH mRNA
(Fold increase compared to control)

(=]

Control DM DM+Pio

Fig. 3. Glomerular TGF- /1 protein (A) and mRNA (B) expression in control, DM, and DM +Pio rats.

"p<0.05 vs. control, "p<0.05 vs. DM.
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vl &) fibronectin

A & Dol HlE fibronectin mRNAQ]
98.6% A=A} (p<0.05) (Fig. 4).

5. |=2, Ea?, PPAR-7
TO0A fibronectin®i| CHEF ™

7z} oA fibronectin®l ©
Aeger A3 Fmgtol A o)zt

fibronectin @9 o] wdo] FoJstAl F7hE o]

A

3

il

r Control 4 18 OM 4 DOM+Pio~

Fibronectin — = "‘W*:ﬁ“mw T

B-actin —

Fibronectin protein
{Fold increase compared to control)

3
®
N

Control

oM

DM+Pio

B

Fibronectin

eAren = e

Fibronectin/GAPDH mRNA

o pioglitazone &7 = Fmatel Ha] R gl
A a2 2AS B9t (Fig. 5).

| &
ey e duge 47%e BT T
AAAGeR FHolt ol4o] Bad Wi A

A4 27e woltd, ol

< 446 bp

3

n

(=]

Control DM DM+Pio

. Glomerular fibronectin protein (A) and mRNA (B) expression in control, DM, and DM +Pio rats.
'p<0.05 vs. control, 'p<0.05 vs. DM.
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Fig. 5. Immunohistochemical staining of glomeruli for fibronectin in control (A), DM (B), and DM + Pio (C)
rats at 40 weeks of age ( X400). Expression of fibronectin protein (arrows) in DM glomeruli was in-
creased compared to that of control and this increment was ameliorated by pioglitazone treatment.
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g Aol Baya %
PPAR-y & TZDs® HZo] HE 3d¢gAz g At 28 pioglitazone S
7*‘39} Agsle] Ho| {729 #ALE 2dFgoaH FdM = o]y el wWart FAJA ZiHo

28-S YeERdSh PPAR-7 & AAl oA ©hksdl 7) pioglitazone®] B4 459 etz H3E
T2 ot dsd ALLE 3HA7IE A o A AAIIAY AT 2E Blskdnh
xo] Fat B FA, AEFY 24, 45 vhE AE TGF-81<S B A5 Az vjEe n
o 712 A Foll Boldte Aow BuHI 9] Ax)ge g glo] ulAet dAlel FE wiyjHz
o &elA L, fibronectin® AE 9 719 WS W
71€e] dFEddAM e AR B dME Fated™, o] F B4 BY I¥ke ¥Eg 3 o
pioglitazones o3 Whitodld AFEZ 3A Ze AR S g AEAA Aol FrletE AR H1
Fae] wls) G4 Aol fofeAl woka, AF ol AP o] F fibronectin® Tkt AAG 3
FEsANE HEsol A3 A" AL ¢ F 9 S Z7hEE A7 gou, TGF-£19 ASe ¢
A} EgE pioglitazone detelvt dA ZuolE)d, =84 AFY 27 @AME Zrbsle Aow &
FE2U 2B dTFS U] A eFgked, FAAY A4 A A2l Zheng 5L WAL WY A%
&% Ao dhul wiEg ouiglA TaAIE A & o] 83t d3olx PPAR-» ZFZA7F TGF-819
€ ¢ Uk Uriu 52 A% 4059 OLETF # BHE ope} 1 g% dAsgntn Baatya®
ANAl FZA2HEN AW EF LETO Fol H Ma & 56 A4 A&ss& A fxef e v
A Fe AL AZE ul Qo o)yl 2y A Gnd AAAE EdeME PPAR-ry A7t
olde] HuswE thh Aol E Kk A BT Qe dnn wiate™ A A3 9)
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The Effect of Pioglitazone on the
Expression of Transforming Growth
Factor (TGF)-£1 and
Fibronectin in Diabetic Nephropathy

Soo Young Yoon, M.D., Zhong Gao Xu, M.D.”
Dong Ryeol Ryu, M.D.", Bong Soo Cha, M.D."
Shin Wook Kang, M.D.", Kyu Hun Choi, M.D.”
Ho Yung Lee, M.D." and Dae Suk Han, M.D."

Department of Internal Medicine, College of
Medicine, Kwandong University, Goyang,
Department of Internal Medicine’, College of
Medicine, Yonsei University, Seoul, Korea

proliferator-activated
receptor (PPAR)-7 is a member of the nuclear re-
ceptor superfamily. PPAR- 7 plays an important role

Background : Peroxisome
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in numerous cellular processes including adipogene-
sis, insulin sensitivity, cell cycle progression, cell
differentiation, inflammation, and extracellular matrix
production. This study investigated the effect of a
PPAR- 7y agonist on the progression of diabetic ne-
phropathy in OLETF rats.

Methods : 30 week-old male OLETF rats were
treated for 10 weeks as follows :diabetic control
(DM), no treatment : pioglitazone therapy (DM + Pio).
LETO rats were used as non-diabetic control (con-
trol). Body weight, blood pressure, blood sugar, cre-
atinine, total cholesterol, triglyceride, and urinary pro-
tein excretion were measured. Histological analysis
was taken with light microscope. Glomerular protein
and mRNA expression of transforming growth factor
(TGF)- 81 and fibronectin were estimated by West-
ern blot and RT-PCR. Kidney sections were stained
for fibronectin by immunochistochemistry.

Results : Serum glucose, triglyceride and urinary
protein excretion were decreased in DM+ Pio rats
compared to DM rats (p<0.05). PAS staining showed
glomerular hypertrophy, mesangial expansion, nodular
sclerosis, and glomerular basement membrane thick-
ening in glomeruli of DM rats, but these changes
were attenuated in glomeruli of pioglitazone-treated
rats. Treatment with pioglitazone resulted in a sig-
nificant decrease in TGF-/£1 protein and mRNA
expression in diabetic glomeruli (80.6% and 78.4%,
respectively). Glomerular expression of fibronectin
protein and mRNA were also decreased in pioglita-
zone treatment group compared with DM group
(93.1% and 98.6%, respectively). Immunohistochemi-
cal staining for fibronectin showed similar results.

Conclusion : Increased TGF-A81 and fibronectin
mRNA and protein expressions in diabetic rat glo-
meruli were significantly ameliorated by pioglitazone
treatment. These data suggest that activation of
PPAR-7 may play an important role in prevention
and treatment of diabetic nephropathy. (Korean J
Nephrol 2006;25(3):353-364)

Key Words : Diabetic nephropathy, Peroxisome
proliferator-activated  receptor- 7
agonist, Transforming growth fac-
tor- B 1, Fibronectin, OLETF rat
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