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[(FE] 8 &  HEIT RN B E A (OPN) (1 33K R 56 7 2612 bk 3R 8 8 A CCsA) B # bk b i 18 .
# ¢k HfitE Sprague-Dawley K UM AR ER (0. 052 BMER) kLT 4 BI4L, IE & %t R4 45 F & & FE SN (1 mL « kg™! -
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vs (7£2), P<<0.01], SXATHRZIAA L, T 120K B OPN mRNA FIE [ 092K (729437) % vs (103+4) %, P<<0.017,
SR TR N bR AN DG A A /DN A TR ST A A s W R A R s B T NF-B [(218£19) % vs (116 £15) )0, P<<
0. 01JH1 AP-1 [(7354225) % vs (1014 %, P<C0. 0145 A& MR . 1 kB B A R KW LOED % vs (105E7) %, P<
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Roles of osteopontin and nuclear transcription factor in chronic cyclosporine nephrotoxicity

FANG Mei-rong, JIN Ying-shun, JIN Ji-zhe, CUI Zhen-hua, JIN Hai-feng, ZHENG Hai-lan, LI Jin-ji, JIANG Yu-ji, JIN
Hua, LI Can”
Department of Nephrology, Affiliated Hospital of Yanbian University, Yanji 133000, Jilin, China

[Abstract] Objective To investigate the roles of osteopontin(OPN) and nuclear transcription factor in a rat model of
chronic cyclosporine A (CsA) nephrotoxicity. Methods Male Sprague-Dawley rats maintained on a low salt diet were treated
daily with vehicle (olive oil, 1 mL « kg ' +d™ ', s.c.) and CsA (15 mL « kg ! » d ', s.c.) for 4 weeks. Renal histopathology
was estimated by trichrome staining (tubulointerstitial fibrosis) and immunohistochemistry (ED-1) to assess the degrees of renal
tubulointerstitial lesions. In addition, OPN mRNA and protein expression and nuclear transcription factor (NF-¢B and AP-1)
were studied by northern blotting analysis, immunohistochemistry, electrophoretic mobility shift assay, and immunoblotting
analysis. Results CsA-treated rats displayed significantly striped tubulointerstitial fibrosis ([38. 94 3. 3]% /5 mm® vs [0+
0]%/5 mm®, P<C0.01) and increased ED-1-positive cells (899 vs 742, P<C0.01). Compared with VH-treated rats, CsA-
treated rats showed significantly upregulated OPN mRNA and protein expression in the proximal tubular cells, mainly localizing
at areas of severe injured tissues. CsA-treated group also had significantly increased activities of NF-¢B ([2184+197% vs [116=+
151%, P<<0.01) and AP-1 ([735£225]% vs [101+47%, P<{0.01), and significantly decreased expression of ([9£7]% vs
[105+7 1%, P<C0.01). Correlation analysis revealed that upregulated OPN mRNA was positively correlated with
tubulointerstitial fibrosis (r= 0. 959, P<C0.001) and activities of NF-kB and AP-1 (NF-kB: r=0. 773, P<<0.01; AP-1. r=
0.619, P=0.01, respectively). Conclusion Our findings suggest that OPN, nuclear transcription factor NF-kB and AP-1 are

involved in renal tubulointerstitial injury in chronic CsA nephrotoxicity.
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1.1 Z&HHA 54 MM Sprague-Dawley IR
(Charles River Technology, Korea, CUMC-2010-
0148-02)16 H ., K& 200~220 g. M4k £k fa) B}
(0.05% 4 4+ Teklad Premier, Madison, WI,
USA) T BEHLA HPIL W IRAL (VH, n=8) X T
SO (1 mL « kg '+ d ', Sigma, USA); %
PEAL (CsA, n=8) . JZ P ST CsA (15 mg » kg !
d™', Novartis Pharma, Basel, Swiss), B4 K KIG
i A JERAAE B LS
12 WaEmEAILR Al M- -2 R W
(periodate-lysine-paraformaldehyde) [& & & 4 21,
AMAEY) R84 pm), B E1T Masson = {8
(Masson trichrome) 3% &, Wi 22 & /)N 457 8] it 2F 4 1k
(TIF). A H o7 4 2 5088 5 B X (TDI Scope
Eye™ Version3. 0 for Windows, Olympus, Japan)
HEVE AR B /N A ) 2 2 fE Ctubulointerstitial fi-
brosis. TIF) & ; 78 100 1 B 68 . &5k U 4 |
MG EZ /Y 20 A A X 3B &L R
Polygon Program 7 & 35 ¥ /N W] it 52 44 &6 437 E’J
HAE AR %/0.5 mm®) . 2 ASWEEH X4
FEARBEYLIEAT B L VR BB 1H .
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1.3 hugtagiexen ED-1 akmiede A
IR U) R T OR R B SR P K, &R R
(37 CHH 0. 3% 3 Ak &/ AL 3 30 min J5, PBS
WUE 3 K. B AT B PR A S (98 C
5 min), PBS W& Uk 3 K. F I T AR 55 v i i
HPW . 20 min J§ PBS ¥k ¥k 3 K. fE 4 CF AN
ED-1 —#t (Serotec Inc. s UK)IFH 12~16 h, PBS
WVE 3 W —Ft, EiREE 2 he UL DAB NJiK
Wi, SRy 1k (AR ED . A Aok K
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TN A BT A AT 4 B G B Bk U R &
SRR EE Y 20 AN [F X 8, #H Polygon Pro-
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B 412U B R U AR 2% oP i (10 mmol/L Tris-Cl,
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2 mmol/L Na; VO, ; 1 pg/mL 52 IE§FAK; 1 mmol/L
AR LA 0 HILAT K s 4 CTR B0 (1 500 r/min,
BLEAR 8. 84 em) i, BBV R DN 2 AR VR B
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4CF B 1B Hifk (Cell Signaling Technology, Inc,
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IE B HL % IgG (Amersham) 1 h; 236 T 28 ol
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min, fl Chroma spin STE-10 column (Clontech La-
boratories, Palo Alto, CA, USA) £ AELE S Hnic
Y. 20 pg % 50 mol/L Tris (pH 7.5), 250 mol/L
NaCl, 2. 5 mol/L. EDTA, 20% H 3. 2. 5 mol/L
DTT, 5 mol/L MgCl,, 5 png ZHEHMER. 1 pg
PP ARICHEZ TR .50 pg/mL poly (dI-dC) N &)
Ol T 8 A B . AT S8R supershift 5 L 45
A RN Al AR WS R E A PUAREEF 30 min,

DNA B A E AW 1 4% Tris-BifR-EDTA 60 %W
7 T e B e PR K L B TR ORI A R
L7 it FaE iHREREHEL vt £R.M
A BE R T ¢ K. i 1] Pearson H Z&AH ¢
Z ¥ (single-correlation coefficient) 43 # Lk # OPN
mRNA 5 TIF & E M5 5 W] F NF-«B, AP-1 4%
BIEPEE ARG KR .
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2.1 BHCsABHFREBRBE 5 VHAMIL,
CsA 2 MR LR B /N4 0] B IR 2F 44K [ (38, 9+
3.3)%/0.5 mm® vs (0£0)%/0.5 mm®, P<C0.01]
FRE ED-1 RUEHMMRTE [(8IE£9) vs (TH2),
P<<0.017, LA 1,

1 FAHABBNEBRITENLEE(A,C)F ED-1 [AEHEE (B, D)
Fig 1 Tubulointerstitial fibrosis degrees (A and C, trichrome staining)

and ED-1 positive cells (B and D, immunohistochemistry) in two groups

A,B: Vehicle; C,D: CsA. Original magnification: X 100(A,C); X200(B,D)

2.2 FHEGERZ £ VHYAH, JLTWEARF
OPN A A (E 2A) ., HHEY4 OPN BE AW #E
TR, 0 R TR B /N R] T 2T 4k AL R AL (] 2B)
B W (P L)

o>

Northern Elif B, CsA 2H OPN mRNA 3£ k%8
VH 4#8m 7 42222 (729+37) % vs (103+4) %,
P<0.01],

VH CsA

B 2 418 OPN mRNA fE QK Rk
Fig 2 Expression of OPN protein and mRNA in the two groups
OPN: Osteopontin. A, B: Immunohistochemical staining. A: Vehicle (VH); B: CsA; C. Northern blotting. Original magni-
fication: X 200(A,B)

4 NF-kB 1 AP-1 454 3G M [ NF-kB. (218+
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(1014+4) %, P<<0.01],

2.3 BEZATFELSERE ZREIHER.H
VH 41 M tb. NF #0 il 85 1 1B 8 [ 1 3R 3 k2>
LOOED % vs (105+7) %, P<<0.01], WL 4, CsA
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Fig 3 Immunoblotting of IxkB protein
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Fig 4 Activities of NF-kB and AP-1
in the two groups(EMSA)
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Fig 5 Correlation analysis of OPN mRNA expression with tubulointerstitial fibrosis and nuclear transcription factor
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