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KIDNEY TRANSPLANTATION : HOW SHALL WE DEAL
WITH MARGINAL CASES ?
—IFUTURE PROSPECTS FROM BASIC RESEARCH—
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The research performed at the Department of Urology Osaka University Graduate School of Medicine
is overviewed.  Renal ischemia-reperfusion (I/R) injury is inevitable in transplantation and is related to long-
term graft function. MF-1, a bifunctional hepatocyte growth factor-macrophage stimulating protein
chimera, was found to prevent apoptosis. In our study, MF-1 directly guarded cultured proximal tubular
epithelial cells from hypoxia-induced necrosis and apoptosis in vitro, and MF-1 treatment ameliorated renal
dysfunction by preventing apoptosis in rat I/R injury model. The erythropoietin molecule modified by
carbamylation (CEPO) has been identified and was demonstrated to protect several organs without increasing
the hemoglobin concentration. The therapeutic effect of CEPO was evaluated using an endothelial tube
formation assay, and a rat ischemia-reperfusion injury model. CEPO treatment induced more capillary-
like formation than EPO. CEPO-treated kidneys showed minimal tubular apoptosis with increased

peritubular capillary endothelial cells.  We identified a new therapeutic approach using CEPO to protect the

kidney from ischemia-reperfusion injury by promoting angiogenesis.

(Hinyokika Kiyo 56 : 481-484, 2010)
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Fig. 1. Etiology of chronic allograft dysfunction.
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Table 1. Summary of HGF research for kidney transplantation at Department of
Urology Osaka University Graduate School of Medicine

Species Experimental model Methods of administration Refference
Rat Tacrolimus induced nephrotoxicity Recombinant HGF 3
Rat Fisher—Lewis kidney transplantation Recombinant HGF 4
Rat 5/6 nephrectomy in vivo EP (skeletal muscle) 5
Rat Cyclosporine induced nephrotoxicity in vivo EP (kidney) 7
Pig Auto transplantation ex vivo EP (kidney) 8
Rat Ischemia reperfusion injury MF-1 11




i, (3AH : BB - HGF 483

BLTIy FEIEMHEREEE T VIZBWT,
MF-1 37K b= A2 HIT5 2 L2 ) RIS
OEVE %% L7="Y. MF-1 13, HGF & [A# 7% 4
MROLEVEH 245075, HGF & 1d&E o > Ml i i A
MR EORFIE RVEH 2 Fi7-5, BAEEICHT A L0
GERFHERT L L THERBEHTHLEEZ LN
7z,

EPO & & Uf CEPO

EPO (R MECRRTERE O & 7F, 41k, H§5H % i
HET DA NAA VD, TR = AEHITER %
DE LHBREER L S 2 2 EPME SR TWw 5.
Z OB R AR L, B EEE, O
£ BHRENOBEEREHSHFE SN TW L HFTo
Fat T b EPO #%5-13 hypoxia inducible factor-lo % i
ML 2 L2k b, b MEMRME LR iad 5 v
VI PR LS 38 CIRER SR 4o C L L 7 i e
EEREH L. F42T v MEMFEREEIX EPO #%
EANEUE =3 ARy

EPO O KEEMG I L IME % ERIMEH S S
o, RENEAEEHIIBW Y A0 RTT V(12
I MEMOUERHEL XV EAEZOE VE 13,
S5g/dl & 11.3g/dl IZREE LB L 72354, & REE
SN2 TN = TIZBWTHERIFEERR LAEDFIE
RHPEALL 2L v KBRS 35— FF%E
(CHOIR Fif%e) 73 s hTwa !

I AURIF VZHERIIERES A v -t AT
~—DLEENDH D EPWEENTVE Y K
YA =T ) ATRIT AN 2 BN E K
L7250 THh Y, FRIMERRHTERAIG O BRI
VE LR ZHRTH D, —Ji~Ta~—1d fcommon 5
BRE ) ZA0REIT VEHEEPLEREN, Z0%
BHRAEN L2 AIEMEH 25205 7R = 2
iz Hl & LR EER 0 AR 5 5. EPO
ORESITHEE S T IMELENTWEY, Z0HB1) T
g8 %2 A VNI ViEL72d @2 CEPO TH 5.
CEPO 3 2 O T ) AURZF VZH KD ) HA
FOX—IZDOMEET B 72O MIE A Kk IR#
EROIREFET LH. D> CEPO %##45 L 7%
&, MRORE - EFATER 2R3, ZIER &0
BIVERNIR S B,

LR COMFTIZT v MBI EREEE 7 VI
LT, CEPO G & MERAR$ 2 & 7% B
PER %R L 729, $ 72 CEPO (3 I 7 O s 5 2 o
LC, MEFAEERIMET S EI0L ) BIREEHE D
ST xR LET. Iy MRERKE (uniateral
ureteral obstruction) €7 WIZBWT H CEPO A3 RAMIE
BEEED, S OREHREZ LD LR ENT WY
518)‘

CEPO (3 7R MERBEINNEH % 55 72 371 ML PR REAE
b0, ZMEDREIENZ fEffa 31 B RS 25
LTHGETHL. BIEBRECBVWTOHETDH
57, CEPO EHARICEHFEL ZWERILAEY TH
Dt FDOERIRISHZ & 72 o Td 5 % Rt ERD
ZTEREN S,

15 B

B EDFERIZ LI b2, BIEDRHE DY
TR~ 2T - WEFMTONT VL0 45 Tld%
V. A — U OVIERI OB RAR & HEHE S B BRI,
X DERBIHOLHN 2 T RITKD 5TV B,

X 8

1) Matsumoto K and Nakamura T : Hepatocyte growth
factor : renotropic role and potential therapeutics for
renal diseases. Kidney Int 59: 2023-2038, 2001

2) Takada S, Namiki M, Takahara S, et al. : Serum HGF
levels in acute renal rejection after living related renal
transplantation. Transpl Int 9: 151-154, 1996

3) Takada S, Takahara S, Nishimura K, et al. : Effect of
hepatocyte growth factor on tacrolimus-induced
nephrotoxicity in spontaneously hypertensive rats.
Transpl Int 12: 27-32, 1999

4) Azuma H, Takahara S, Matsumoto K, et al.:
Hepatocyte growth factor prevents the development of
chronic allograft nephropathy in rats. J Am Soc
Nephrol 12 : 1280-1292, 2001

5) Tanaka T, Ichimaru N, Takahara S, et al.: In vivo
gene transfer of hepatocyte growth factor to skeletal
muscle prevents changes in rat kidneys after 5/6
nephrectomy. Am J Transplant 2 : 828-836, 2002

6) Matsumoto K and Nakamura T: NK4 HGF-
antagonist/angiogenesis inhibitor) in cancer biology
and therapeutics. Cancer Sci 94: 321-327, 2003

7) Yazawa K, Isaka Y, Takahara S, et al. : Direct transfer
of hepatocyte growth factor gene into kidney
suppresses cyclosporin A nephrotoxicity in rats.
Nephrol Dial Transplant 19 : 812-816, 2004

8) Isaka Y, Yamada K, Takabatake Y, et al:
Electroporation-mediated HGF gene transfection
protected the kidney against graft injury. Gene Ther
12: 815-820, 2005

9) Michieli P, Cavassa S, Basilico C, et al.: An HGT-
MSP chimera disassociates the trophic properties of
scatter factors from their pro-invasive activity. Nat
Biotechnol 20 : 488-495, 2002

10) Takahara T, Xue F, Mazzone M, et al.: Metron
factor-1 prevents liver injury without promoting tumor
growth and metastasis. Hepatology 47 : 2010-2025,
2008

11) Xue F, Tsaka Y, Takahara T, et al.: HGF-MSP
chimera protects kidneys from ischemia-reperfusion

injury. Biochem Biophys Res Commun 363:



484

12)

13)

14)

15)

WRACEL  56% 875 20104F

451-456, 2007

Imamura R, Moriyama T, Isaka Y, et al:
Erythropoietin protects the kidneys against ischemia
reperfusion injury by activating hypoxia inducible
factor-lalpha. 83: 1371-1379,
2007

Singh AK, Szczech L, Tang KL, et al. : Correction of
anemia with epoetin alfa in chronic kidney disease. N
Engl ] Med 355 : 2085-2098, 2006

Brines M, Grasso G, Fiordaliso F, et al.: Erythro-

poietin  mediates

Transplantation

tissue  protection through an

erythropoietin and common beta-subunit heterore-

ceptor. Proc Natl Acad Sci USA 101 : 14907-14912,
2004
Leist M, Ghezzi P, Grasso G, et al.: Derivatives of

erythropoietin that are tissue protective but not

erythropoietic. ~ Science 305 : 239-242, 2004

16)

17)

18)

Isaka Y,
Carbamylated erythropoietin protects the kidneys from

Imamura R, Ichimaru N, et al.:

ischemia-reperfusion  injury without stimulating
erythropoiesis.
786-792, 2007

Imamura R, Okumi M, Isaka Y, et al. : Carbamylated

Biochem Biophys Res Commun 353 :

erythropoietin improves angiogenesis and protects the
kidneys from ischemia-reperfusion
Transplant 17: 135-141, 2008

Isaka Y, Takabatake Y,

Nonerythropoietic derivative of erythropoietin protects

mjury.  Cell

Kitamura H, et al.:
against tubulointerstitial injury in a unilateral ureteral
obstruction model. Nephrol Dial Transplant 23:
1521-1528, 2008

Received on April 19, 2010

Accepted on May 6, 2010



