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The Effect of a-Melanocyte Stimulating Hor-
mone on Renal Ischemia Reperfusion Injury
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Purpose: In ischemia-reperfusion induced renal injuries,
cytokines, chemoattractant chemokines, adhesion molecules
and nitric oxide play an important role. a-Melanocyte stimul-
ating hormone (a-MSH) is a potent anti-inflammatory cyto-
kine so the therapeutic effect of a-MSH on an ische-
mia-reperfusion induced acute renal failure is to be evalu-
ated. Methods: 40 male Spraque-Dawley rats were prepared
for the experiment, they were classified into three classes
(Sham, ischemic control and a¢-MSH injection). Both renal
pedicles were clamped for 45 minutes. ¢-MSH (50pg) was
injected intravenously three times, immediately before
ischemia and reperfusion and 18 hour after reperfusion.
Serum creatinine and histologic changes were analyzed
between groups (Sham (n=6), ischemic control group (n=15),
and a-MSH group (n=19)). Results: Serum creatinine level
decreased significantly at 24 hours after reperfusion in a-MSH
treated animals (SCr24 0.78+0.23 mg/dL, 4.21+1.14
mg/dL, 3.01£1.19 mg/dL, repectively (P=0.008)), especially
serum creatinine level at 48 hours after reperfusion much
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more dicreased in a-MSH group (SCr48 0.67+0.16 mg/dL,
4.21+£2.03 mg/dL, 1.15+1.11 mg/dL, repectively (P=0.004)).
Tubular neccrosis and neutrophil infiltration decreased
signigicantly in a-MSH treated group (P=0.001). Mortality
was noted 33.3% only at ischemic conrol group. Con-
clusion: we demonstrate the fact that -MSH has protective
role on ischemic renal injury and improves survival rates. (J
Korean Soc Transplant 2006;20:49-54)

Key Words: Ischemia-reperfusion injury, Acute renal failure,
a-MSH
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oSl A 21 Th(9-14,17) E=THE A 2549 A0S AF4 A
7](oxygen free radical)t} A3} A 4 (nitric oxide, NO)Z, 2+3}
Aa S AATFeEA Hitst dio g A2ESS
WA dvkal BaEa Qo wepA A9 S84 &
S/ Whgoly Atsl A4 HARE AUgozHN 1
P ARE AaAE ATy
a-Melanocyte Stimulating Hormone (a-MSH)<2 Proopio-
melanocortin (POMC) A 2 Aol AFHHEA] A
o] S7tH= WA FHF AtlEFFI S Z A IFN-y, TNF-
a, IL-8 59 ALl E7FY] fHlel] ek AAZE-E 7 &
e, HEE T I dF TEREAA dsves o
At AEES ST AR BuHTh(312-14) &
3 «MSHE % 2H3t2 24 34 8 2 (inducible NO syn-
thase, iNOS)9| 245 JAlstaL, Hd5 oA its} A
2 ARE AAS e Ao

t}
4 A9 we Ax AR T AP BE Ak

&35 7HAY ol @ TS Addte e EARG
oy adHoz A &48 e 5 930S Aol 7Y
ek (14-18) 1|3l o] o-MSHY| A& A7 2947t
F28] Al 4 s @l o F ARIA, o™ o]
U] Al o] Ay ol Fole £dd x| &4 stet
FEE BT} AeAd HE 7He = A & 5 3

o

B Afoe 3 A AP ARF
Ao A a-MSH7} Al &4} v X &=
Agolelde] Watel ANA xZ 8t WEE v}
ol® A} &t

1 o -z

=13 =5
o =

) AHSST SEMBE
A3
=
A

2 200~250 g9 4+ Sprague-Dawley 3 &
W, B s ES 259 F57F dAsHA
© T AAFAAA AFEA ER EFAIEG%
mouse-rat diet; Harlan Sprague Dawley Inc)E A # 3l == 3}
A}t A5 E2 ketamine™} rumpun (Xylazine hydrocholo-
ride)S 10 : 3 HI& 2 E3gh vl A 500~900ugS 572U
FARst whEH AT B WES W B (betadine) A5
sto] F= s E B AR BSENE MWL
o HAE# ZA(Muller atraumatic vascular clamp)E ©]-&
ato] 9= AP ¥ (renal pedicle)S 4583 A3 AT A
2 A% d AFF Aol 287 A 2He 4 Wiz g
g g A#AFE gt AR Fole IR St

[¢]

g 4
of FEENS H43egn AL FAZ 98 e 54
g 2 d H=E ARSI AETm=19)2 JF A, A
HFAAL ABF 18AZF Foll 242} o MSH (Sigma-Ald-
rich Chemical Co., USA) 50ug# % 150pgs 212 FW-&

Eoted FYstaer, d8 dxTm=152 ABF F o
A% FYeHA §%aL, Sham (n=6)< &5 d7N F 4=
AR =&A7|0 SEL 7tekA] gtk ARF §
24717k ] AHS Fato] AS A FHBEaL, 48471
Ao} npzrbA] o g B2 W vhH & o] AR
S AES] B2 g5 o) 24-gauge| vlES AYsta &
A AotEd S8 % Y AH F s S Ao
3t 278 grRGY deHs 5t WA A
2438 9l (phospahte buffered saline, PBS)-& 2037 T-FA]#A
JHg AASL $FERAES AA § A4S HAE4HL
o oA EWS Bt 10% TE22US AFAZ T
A& AEsA

Vg HEA 2H 9 ARE 109 T2DA) AT §F
AN 2AAE AEE AA s 2HE APt

o] &3t S5um FAZ A T3e] Hematoxylin-
Bosin (H-B) 9418 A3 33} Arl oz 4% 279
HEE #FeHom Al &4 A=

at7] fate] A 9ol A 2008] Alok T FAHE 20
tE AAste AE HAE dojd Al AxES %8 5
Astel FRUAE FHUL, AP Qold A 7919
£ 71F 22 4008 ul-E Alokel A 207U S

‘]

microtome =

o
-

o] independent sample t-testS A}-&-3}o] Z+
T 7o FAAZ AAson pgte] 0050159 F-S

Table 1. Histologic grading

Score Tubular necrosis Inflammatory infiltration
0 Less than 5% 0~3
1 5~30% 4~10
2 30~50% 11~20
3 More than 50% More than 20
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58 dzTdMs ABdF F 19 597 APdete
Ao A A AT ABF F 2447 DF A otE
9] ¥ % Shami(n=6) 0.78+0.23 mg/dLol| H]u&}e] o}
A% Foetz] i @t 713k 518 27 (n=10)N A=
421+1.14 mg/dL, o-MSHE %3 AdZm=19)°M=
3.0140.64 mg/dLE F + EF 5 A oted vx9 &
7He Hola gloy & 7 7+ BAIEA Aol o
Holi 9Ith(P=0.008). Al &F F 48412 A A otEd
F 5 Shami(n=6) 0.67+0.16 mg/dLol| Bl sle] &8 tj
ZTm=10)9 £ 421£2.03 mg/dLE A3 & FA=
Yetflz ow oMSHE Fo3d APFm=19004=

Table 2. Serum creatinin after reperfusion

Serum creatinine (mg/dL)

Group Reperfusion Reperfusion A

24 hr (Cr24) 48 hr (Cr48) (Cr24-Cr48)
Sham (n=6) 0.78+0.23 0.67£0.16 0.12+0.32
Ischemic control

421+1.14 4.21+2.03 -0.15+1.15

(n=10)
a-MSH (n=19) 3.01£1.19 1.15+1.11 1.21+0.58
P value 0.008 0.004 0.005

= {2(Cr24-Cr48)}/n. Statistical analysis was done between a-
MSH group and ischemic control group. Analysis between three
groups was statistically significant in all comparisons (P value <
0.05).
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Fig. 1. Changes of serum creatinine after reperfusion. Each value
represents the mean.

L15+1.11 mg/dLE 24A17F 5 A oteld w0 Hls|
dAA A &4 Adotgd #X|7F 748t Shama &
ALSE A E YERIAS, o 7 7He] Aol BASH o=
= TSt ATHP=0.004). A HF F 242717 482kl S
43 24 A oled =9 ol Sham ol A E 0.12+
0.32 mg/dL, 38 YERTAAHE -0.15£1.15 mg/dL, a-MSHT
o ME 1212058 mg/dLE ¢MSHE Foldt A3 olA
ATF F 2422 A AgoteEd Fxol vl 48417 A
gloteldo] sd ol Hls) dASHA iAo T
AstH oz {93 th(P=0.005)(Table 2, Fig. 1).
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Table 3. Histologic score

Score
Group
Tubular necrosis  Inflammtory infiltration
Sham (n=6) 0 0
Ischemic Control
2.4+0.84 1.9+0.74
(n=10)
eMSH (n=19) 1.08+0.86 0.69+0.63
P value 0.001 0.001
Mean of total score was compared.
3 [J o-MSH
[ Ischemic control
Hl Sham
2.5

|
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Fig. 2. Comparison of histologic Score. Each value represents the
mean (P=0.001).
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ton

temS ©]-83F FHFH o)A At HARs Sham, ¢-MSH
AT, 8 xaolA 474 03, 1.084, 24502 HF
T3 5 x2S EAGHOE Fo5HA 2o]E Bt
(P=0.001). ¥54 HE9 A= A= 247t A=
07, 0.69%, 1.9 .2 Sham ol Hlw3ly 38 hETLH
t} ¢MSH A3 FA A 74 A4S Ho|H o= E4 53
° 2§98 thP=0.001)(Table 3, Fig. 2, 3).
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Fig. 3. Tubular necrosis and inflammatory infiltration in kidney.
(A) Sham group (H&E stain, x200). (B) Ischemic
control group (H&E stain, x200). (C) ¢-MSH group
(H&E stain, x200).
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