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WE: HITEHNE R EA-2 (bone morphogenetic protein 2, BMP-2) X ' G Ifil F#E93: #5144 (ischemia
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Influence of rhBMP-2 on the renal tissue of rat with renal ischemia
reperfusion injury and its molecular mechanism
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Abstract: The objective of this research is to investigate the influence of hBMP-2 on the renal tissue of rat
with renal ischemia reperfusion injury. In this program the ischemia reperfusion rat model was established and
Wistar rats were divided into six groups: sham operation group (S group), renal ischemia reperfusion injury
group (R group), rhBMP-2 treatment group (B1, B2, B3 and B4 group). In the thBMP treatment groups,
rhBMP-2 was intravenously administered with different doses before reperfusion. The contents of TNF-a, IL-6,
IL-8, MDA and SOD in kidney tissue were observed. At the same time, renal function (blood creatine (Scr) and
urea nitrogen (BUN)) were measured. As a result, compared with renal ischemia reperfusion group, administration
of thBMP-2 significantly reduced the content of IL-6 and IL-8 (P < 0.05) and ameliorated renal dysfunction
cellular damages (P < 0.05). Higher dose of rhBMP-2 may reduce the content of TNF-a (P < 0.05) in kidney
tissue. thBMP-2 also increased activity of SOD and reduced the level of MDA, BUN and Scr. So, we can
draw a conclusion that thBMP-2 treatment attenuates renal ischemia reperfusion injury through inhibition of
pro-inflammatory cytokines production and anti-oxidation activity.
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‘H I (bone morphogenetic protein, BMP)
e REA TP Y s EE ) K 2 D) RE 40 M DX 1,
B B A B IN 55 3 e M R AL, 3k AT T 45 40 i 1
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TRALER 1) IR K B LT (serum creatinine, Ser). JR
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180~230 g, HHILFHZGRR S8 34 i, 1
WY (EHIES, SCXK (L) 2003-008).

LWAF S AT LBH &
25)7); KBES K OREZDEEA R AR, K
G REE SR AR A A); thBMP-2 (b
HOH R AEYRAT R 5T/E 2 H); SOD. MDA IL-6+
IL-8. TNF-a & (B u{ @ ey TR,
Serv BUN il & (Abatdb b BER IR A R A F).

LRAYEE 721 BRI (RIS R R
WA R F]); Modeld50 HBIEEARKLMIL (Bio-Rad);
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MDF-U40865 KL VKAH (H A Sanyo).
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41): BRI “BE% 7. thBMP-2 FiALFEA (B 41)
32 H: B AN IRE 27m L DT =4 (Bl
Ay, R4 B2 4D). hRIEA (B3 4) MR
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448 SOD v ¥ B EK T S 4l (P < 0.05), MDA %



¥y FEAE: thBMP-2 X P il i 708 V4 K B W ALK S i S 3620 7 LA

+ 1091 -

HYEFEET SH (P <0.01). Bl~B4 4HK'FHH
SOD 5k FACFEE A1 MDA & InFEE 5 R A
EOHXE /N (P <0.05). BI~B4 41414 SOD %
PR AR B2 RN MDA 55 55 18 0 R 155 I 45 220 7] 8 1 49
MW (P <0.05), W& 2.
3 rhBMP-2 %}'¥ IRI KB IL-6+ IL-8 &2 TNF-a &
=Aip-A|

R 411 B1~B4 415421 IL-6. IL-8 % TNF-a

Table 1 Effect of thBMP-2 on contents of BUN and Scr in
renal tissue of rat with renal ischemia reperfusion injury (IRI)

Group BUN/mmol-L™" Ser/pmol- L™
S 7.11+0.32 88.87 = 4.06
R 28.11 +3.96" 174.69 +12.99
B1 2449 +321™ 160.19 + 8.67""
B2 2273 +1.99" 146.18 + 14.01**
B3 19.19 £2.204* 133.51 +6.27%4*
B4 16.36 = 1,924 119.44 + 8.99™#444

S: Sham; R: IRI; B1: thBMP-2 (0.5 pgkg'); B2: rhBMP-2
(1 ug'kg™); B3: thBMP-2 (2 pg'kg'); B4: thBMP-2 (4 pgkg ™).
n=8, x+s. P<0.05vsS group; “P<0.05 vs R group; “P<0.05
vs B1 group; “*P < 0.05 vs B2 group; ***P < 0.05 vs B3 group

Table 2 Effect of thBMP-2 on SOD activity and MDA content
in renal tissue of rat with renal ischemia reperfusion injury (IRI)

SEBBEST SY (P <0.05). B3, B4 4'F414H
) TNF-o & &AL B EET R4 (P <0.05).
B4 4L IL-6. IL-8 STl g BT R
4 (P<0.05), WL 3,

4 BARIUREELA

41 BEME S AWM /NER. BFANEL R (8
1A). R 41M'E AR ]2, 2 H0F NS b 4l
OB, IR AKREASYE, FR o BEE RIS WA, Rl
ARG R, B /INE T AT WK S A, D) oI v
FEY sk e, A WA YE B X (B 1B), BNV
BERI (K 4). B1~B4 41 B A 5 R 4 L
W SRS, BN b R A R S K, R IR 2 e A,
(RN =0 A BT = I I 151D O 1 A o (1 2 R T
(Bl 1C~1F). B/NEVEE R ALBF R GR 4.
B1~B4 21 15 AT s A Rt 52 I 4 24 711) 0 1 185 o v o2
W (K 1C~1F),

4.2 EBEME S AN E/NERE N0 PE B R
A /N B R A0 S A B A5 R IE (K] 2A). R 41
(0 /N BRI A 5, PN B A I R 5y . FLBR G B, AR
FELIb e, 40 R 5 b i AN 38 5T, 0 4 5 T Y

Table 3 Effect of thBMP-2 on IL-6, IL-8 and TNF-a in renal

Group SOD activity/U'mL™ MDA content/nmol-mL ™" tissue of rat with renal ischemia reperfusion injury (IRI)
S 139.7+5.0 6.43 £ 0.69 Group IL-6/pg'mL ™" IL-8/pg'mL™" TNF-a/pgmL~"
R 76.0+6.6" 13.76 £2.39° S 15.02 + 3.66 17.91 £0.54 24.120 2 £ 0.001 8
B1 80.5+2.7" 12.57 +2.37"% R 54.64+11.92"  2758+260°  54.1675+0.0163"
B2 81.9+4.5™ 11.78  1.51% B1 5200+791"  2598+3.14" 54156 6+0.0140"
B3 97.1 £5.1" 10.94 +1.377 B2  47.15+826°  25.15+3.06°  54.1392+0.009 4"
B4 108.9 + 6.0 8.28 0,754 B3  41.55+7.83° 24944304  44.1315+0.0083"

S: Sham; R: IRI; Bl: thBMP-2 (0.5 pgkg™); B2: rhBMP-2
(1 ug'kg™); B3: thBMP-2 (2 pg'kg'); B4: thBMP-2 (4 pgkg ™).
n=8, x+s. P<0.05vsS group; “P<0.05 vs R group; “P<0.05
vs B2 group; “*P < 0.05 vs B3 group

B4 3542+8.72" 21424252 44.1262+0.008 7"

S: Sham; R: IRI; B1: thBMP-2 (0.5 pgkg'); B2: rhBMP-2
(1 ug'kg™); B3: thBMP-2 (2 pg'kg'); B4: thBMP-2 (4 pgkg ™).
n=8, x+s. P<0.05vsS group; P <0.05vs R group

Figure 1 The morphology changes of renal cortex (magnification, x400). A: Sham group; B: IRI group; C: thBMP-2 (0.5 pgkg™")
group; D: thBMP-2 (1 pg-kg ™) group; E: thBMP-2 (2 pg-kg ") group; F: thBMP-2 (4 pgkg ') group
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Figure 2 The morphology changes of proximal tubular epithelial cell in TEM (magnification, x5 900). ~A: Sham group; B: IRI group;
C: thBMP-2 (0.5 pg-kg™") group; D: thBMP-2 (1 pg-kg ™) group; E: thBMP-2 (2 pg-kg ™) group; F: thBMP-2 (4 pg-kg ™) group

Table 4 Effect of thBMP-2 on tubular score of Paller in renal
tissue of rat with renal ischemia reperfusion injury (IRI)

Group Score of Paller
S 19.7 £ 0.831
R 85.3+6.141"
Bl 742 +4526™
B2 65.6 + 3.258"*
B3 57.3+3.105™
B4 30.2 +0.116™"44

S: Sham; R: IRI; Bl: thBMP-2 (0.5 pgkg™); B2: rhBMP-2
(1 ug-kg™); B3: thBMP-2 (2 pg-kg™"); B4: thBMP-2 (4 pgkg ™).
n=28, ¥ts P<0.05vsS group; "P < 0.05 vs R group;
AP <0.05 vs B1 group; “*P < 0.05 vs B2 group

BANTERS G 58, N A TSR F R G BN
A MR NS A, A B Y A, A0 R B
w0 MRIEBNIR, ZeRipR . Wi . R,
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