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7+ 5 g Wyelnh By xpAZE vhY F§o)y)
ol Fgxde oz gol AF dAstu ARpHe
2 daste oy FaaA Y Agd] g 97t &
WA Ag Fork wEtA AR A R WA
A2 4384 dE TGF-BA0 W 477 F5
& e AL A dojg AZg TGF-8+€ #
2 smadell 98] &% A% Fddo] o]FolAE A
2 g¥4 glov, smadst #A & &% AUE A
Az A7 Aok AAE smadAZE Aol gl
< BE HA¥e B3l @R Al doAE o
q8g s F gEA A o,

TGF-819] #8232 TGF-£1 AA9 ¢dEL 5
= UE A", TGF-81 843 &S 4hge
2ZM TGF-A 17t #4838 ¥ og o & glch A
¥97|2 % 243 fibronectin 59 F7H7F Hiy
o] gleo), TGF-A1 EolxQl Hde ofyr} uhehA
#HZo] TGF-B1 Eolzez WdsE= Big-h3 9
UAL TGF-81 A7 F88 AHXEZH AAL
AT g ol TGF-B10l W) AE Fol
of wlwA HA 1 #AE & F 9lo] AW HA 5o
2 A% #4 ARE dF3e AE desuzt
Axst gas*®, gty dngy A% 23 o
Ao HHS B AL T3 9u7) e Yolth

2 AgdMe A28 I AFe AFHY
282735 d42AE Hol: AlgY 4 A& o
Aog 39, Pig-h3 FdE HtE, TGF-HF13 1
A28 484 % Smad3el ot A=A A4
& A Este] "l B3t
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19953 1958 2001d 2974 AAdgded W
4 FIAE F Dy AFoz Moz A
Ss1, e 22 HHo| sMed 114 gydoR
sgoen, AAEGFes ££3 23 F 44 24
348 gzToes sy

AAHe 4~7E YRIIEXNE Fusigoen, A
A 227 3 228td 4248 AHES T, Big-h3,
TGF- 313} 1 A28 444 2 Smad3ol thsid A
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CHEt S xx st M
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San Francisco, CA)22 A33gdt. & setd ¥
SHNA 108 A= 5338 AXNL, 24 5
A2 E 98 10 mM FEd 43F A (citrate buffer
pH 6.0)0] B3 1087 AAHJAANH FY F AW
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g2 g 158 Hgth SEtol=s YA
g A3 F 4TA &Y F< sSANAT Z
A = g 2o

Big-h3 (Polyclonal, 1:50, @|#ulo]ed AE,
=), TGF-B81 (Polyclonal, 1:100, Santa-Cruz
Biotechnology, Santa Cruz, CA), TRII (Polyclonal,
1:100, Santa-Cruz Biotechnology, Santa Cruz, CA),
Smad3 (Polyclonal, 1:100, Zymed Laboratory,
South San Francisco, CA), Al Z& TBSZ A|#3t
¥ biotin A g olAFA 2 LA 158 A
Atk A Ad TBSE A& ¥ streptavidin-HRP
2 1587 ¥ 71 TBSE A3, Nova RED sub-
strate kit (VECTOR Laboratory, Burlingame, CA)
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ed Student’s t-testZ ¥F¥ 8L chi-square
test2 Hlu EA&9n, BA4AFH F949 pgel 0.05
"l A2 ok

| o
1. gy

By AT @Ae HT vl 50842 FY o
T 59.049 Hig L HolRort A 9
= T FulE 8 O 322 dat wol xgH
At I AF ¥4 1Y F EFL @inE
TARE 33, 108 1Y, 7TFL AFFF] 3

Ak FxE A @e X @i 12des 25R
2537k4] skl (Table 1).

2. =38y 49

BEE 2xdy AFAM mety AAraEE 245
FTEY A Y3 ¢ A GyF o) B
HA1, 6de ZFA AFFA A% 274L BEY
(Table 2). W& FE 4 AR L2E Bo)
3, Mg A o] 430 geyt 2% &4
AR zFGA A W AHE 242 2iY (Fig.
1A & 1B).

Table 1. Clinical Manifestations of Diabetic Nephropathy Patients

Diabetic nephropathy (11) Normal control (3) p value
Age (year old) 50.8 59.0 0.09
Sex (M:F) 8:3 1:2 0.2
Proteinuria 11 0
24hr proteinuria (mg/24hr) 35.2%+153 ND
Cr (mg/dL ) 25+025 1.2%0.1 0.47
Albumin (g/dL ) 2.7+0.05 3.7£0.05 0.02
Hypertension 10 0
Systolic (mmHg) 153.0%1.35 125.0+0.45 0.03
Diastolic (mmHg) 90.4*0.56 80.0%0.0 0.05
Diabetic duration 12 years (2weeks to 25 years) 0.01
Mean*+SD, p<0.05
Table 2. Histologic and Immunohistochemical Results
Diabetic nephropathy (11) Normal control (3) p value
Nodular
Glomerulosclerosis 6 0 0.095
TGF-81
Glomerulus 0 0.308
Tubule 1 0 0.568
TRII
Glomerulus 6 1 0.424
19.3£0.7 (%) 59%06 (%) 0.005
Tubule 11 3 NA
Smad3
Glomerulus 11 3 NA
' 49.1%0.3 (%) 409108 (%) 0.01
Tubule 11 3 NA
Big-h3
Glomerulus 5 0 0.145
Tubule 7 0 0.051

Mean*+SD, p<0.05, NA : not available
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Fig. 1. The histologic and immunohistochemical results. The histology of (A) the normal kidney and (B) the
diabetic kidney showing nodular glomerulosclerosis. The immunohistochemical stain for Zig-h3 re-
veals greater glomerular and tubular expression in the diabetic kidney (D) than the normal kidney
(C). The immunohistochemical stain for TGF-£1 demonstrates a few stainable cells in diabetic glo-
merulus (F), but not in normal (E). The immunohistochemical stain for TGF- /£ receptor II shows
little more increased expression in the diabetic kidney (H) than normal (G). The immunohistoche-
mical stain for smad3 shows little more increased glomerular intranuclear translocation in the diabetic

kidney (J) than the normal kidney (I x400).
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3. H=SsatE Haja

1) Big-h32l &M 3}

B AF9 119 F 54 A7), 7d=
Mgl gao] 7159 gl 270 YQL (Table
2), A#37t el At ARTE HAnadA Pt
A BEHE FBol FAHINY (Fig. 1C & 1D).
3Y R B¢ AT Axde &4 e
€ vastd A4y SR gAY, YR uSo]
A ARyt AgE 2 2y A g4=EE A3
+7F Ry, Angels GMHA @ AL ¢+
AN,

2) TGF- 819 944 )

Y 2FAE HY FY=HA] B FFe B
W, Bl AFdME AAFACdAE 116 3 39
% Mx@oME 119 F 1doA 3 d489 R &
g 5 ey, BATHY o+ A (Table
2, Fig. 1E & 1F).

3) T ARIS &M 2n}

TARIY d4e Fuy 39 AnBe B2
449 AnTdNE EF ddse] Anyg widL
B8] ok 28y AFpAlE g AEQ
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o] Atk B & ey, A oot gt
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oA 193%£07%22 FY (59106%)d Hls) =
7bslel A4t} (Table 2, Fig. 1G & 1H).

4) Smad32| ¥4

Smad3¢l 94-& Smad39 WU HAYE HE AHo
2 2xuA A% AN 2R AR 2 Axge) @
EART, 99 AL 2 MY MEe] 2 uus)
o DxdA MFoAM 491+03%C2 FA (409+
0.8%)% wlsf °kzt F71etAtt (Table 2, Fig. 1 &
1.

a &
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A AT AN 2HEE & 5 YT, 57
Ao wde] F7hEE & & AT BE AYe
2 A4 42 2 A3 L2dE A7 =FAA

¥ in situ hybridization®] 23 Fig-h3 &A=}
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TH AAEANN HHEE B ofUg, Alge] MR
B BHAEY WEAYIME 2= o] LA
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sporine A% APl ZANM Moz RuEQeo
o, o] =&4 Fig-h3 @M cyclosporine A3
28 49 FATH AT AMEAAN BHE
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A, g 2PN Big-h3 ©o] TE A8

2] 2EEA Fted ol 39 AT 9xs)
a7t olde AAEL FHHA BY, Ay
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e 9 e B A HeesEd & Gt
Hoetol ¥ oz Yzhgr}
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AU} AA A 28 Gy NF FE AP
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Yehda @AY, Az 98] TGF-81& #& 39
ol wulnyl ZHEHE T d¥ixs TGF-8 94
#AE oby =99 giael Hi AP Lee T
Aol glojAl AWMU Big-h3 wlg wHFoEH
TGF- A4} albuminuriadl & Z7] ¥¥-& o
z ggm sgdou?, B AgdME @] WA
933 TGF-4 o4 @dg 27 o= &7
33 RAig-h3 vl BEe X&Hoz YEdoeR
P AZo] AL G323 At @ AR
Q). wekd TGF-81 5ok Big-h3 @#el @
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ZAsE 7)dto] B Ao g AL
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Aol EHE 2F o] ALFA 7+d AX9 FAF 7
Ao Z7b) FE ey A% wrle 273€
Holy] BEQ Ao ARt wekd Fxy AF
Z7)olE AAx@Re AR Big-h3 @Y EHo|
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# Bold W F FudA 43 g duded =&
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e o
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2 smad®t PBig-h3 @9 LEte] BAE HY,
smad3®] U Hole A4 AFeM o= Fx v
Wl el vl AbTA B gaE A2 s i
sa DduuA AFdA 49110322 Y (409F
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= Abstract =

Renal Expression and Usefulness of
TGF- 8 —inducible Gene-h3 in Human

Type II Diabetic Nephropathy
- Immunohistochemical Analysis -

Soon Won Hong, M.D., Beom Jin Lim, M.D.
Hyeon Joo Jeong, M.D., Dongsin Lee-Yoon, M.D."
and Hee Jeong Yun, M.S."

Department of Pathology, Yonsei University
College of Medicine, Seoul,
REGEN Biotech’, Inc, Seoul, Korea

Background : Activation of transforming growth
factor- 4 (TGF-8) system has been implicated in
the pathological change of diabetic nephropathy such
as renal hypertrophy and accumulation of extracel-
lular matrix. In tissues, TGF-# is secreted as a
biologically inactive complex requiring in vivo activa-
tion. Thus, increased TGF-81 mRNA or protein
may not necessarily reflect parallel changes in TGF-
B1 biologic activity. TGF-A1 inducible gene-h3
(Big-h3) is a novel gene uniquely up-regulated by
active TGF-A1.

Methods : For evaluating the Big-h3 protein ex-
pression in human diabetic nephropathy, we examed
the expression of Big-h3 protein, TGF-81, TGF- 8
type II receptor (TRII) and Smad protein intranucle-
ar translocation by immunohistochemistry in human
diabetic nephropathy tissues (n=11) and normal renal
tissue (n=3).

Results : The Aig-h3 protein was expressed in
diabetic tubular epithelium (diabetes vs. normal 7/11
vs. 0/3) and diabetic glomerulus (diabetes vs. normal
5/11 vs. 0/3). The tubular expression was stronger
than the interstitial expression. The TGF-81 was
expressed in diabetic tubular epithelium (diabetes vs.

normal 1/11 vs. 0/3) and diabetic glomerulus (diabe-
tes vs. normal 3/11 vs. 0/3). The TGF-8 type I
was expressed more in diabetic glomerulus (diabetes
vs normal 6/11 vs. 1/3). But in the tubule, the ex-
pression didn’t show any significant difference. The
number of intranuclear translocation of Smad protein
in glomerulus (diabetes vs normal 49.1%0.3 wvs.
40.1%0.8) was increased in diabetes, but the tubular
manifestation was not significant.

Conclusion : We propose that TGF-§# system
mediates human diabetic nephropathy through Aig-
h3 protein expression. The Big-h3 protein expres-
sion could be a useful marker expecting of disease
activity and progress. (Korean ] Nephrol 2004;23
(4):559-566)

Key Words : Diabetic nephropathy, Human, TGF-
B, ABig-h3 protein, Immunohisto-
chemistry
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