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— Abstract —

The Effects of Anti-histamine and L eukotriene Receptor
Antagonist Against | schemia-Reperfusion Injury

Hyeln Cho, M.D., Hak Chang, M .D., Suk Wha Kim, M.D.
Department of Plastic and Reconstructive Surgery, Seoul National University, College of Medicine, Seoul, Korea

Purpose: The purpose of this study was to investigate the role of mast cells and their product, hista-
mine and leukotriene in ischemia-reperfusion injury.

Methods: Forty Sprague-Dawley rats were divided into four groups. (Group I: Control group without
ischemia, Group Il: Normal saline with ischemia, Group Il11; Cimetidine with ischemia, Group IV:
Zafirlukast with ischemia) Skin flap was elevated and ischemic insult was given by clamping the artery
for 12 hours. Before reperfusion, the rats were treated with saline, cimetidine and zafirlukast. Flap sur-
vival was evaluated at 7 days. Neutrophil counts, mast cell counts were evaluated 24 hours after reperfu-
sion.

Results: Flap survival rate in the control group was 92.33%, whereas normal saline group had 37.34%
survivals. Cimetidine and zafirlukast treated group showed significantly higher survival rates than normal
saline group. The neutrophil and mast cell counts in cimetidine and zafirlukast treated group were signifi-
cantly decreased than normal saline group. Cimetidine treated group showed higher survival rate and
lower cell counts than zafirlukast treated group.

Conclusion: The administration of cimetidine and zafirlukast can decrease neutrophils and mast cells
caused by ischemia-reperfusion and increase flap survivals. It is suggests that antihistamine and
leukotriene receptor antagonist have protective effect against ischemia-reperfusion injury to skin flap in
rat.

Key Words: Ischemia-reperfusion injury, Anti-histamine, L eukotriene receptor antagonist
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¥ 252 AF 200~250 g9 47 Sprague-
Dawley 40vtg]& AH&stith. Al I+ (n=10)< H|51d
iz, Al (=100 8 5 A9 AAT, A
I (n=10) 318 % cimetidine(250 mg/kg) A,
A IV(n=10)2 38 & zafirlukast(40 mg/kg)
Ao 2 ERAAT. Sl 2EWl F&A AdARE
cimetidine (Tagamet®, #&%¥3)2 FAEHA &
A e 2= zafirlukast(Accolate®, AstraZeneca)
E AFgslith ZF 2ollA isoflurane® &9 A E
Al & Eok9] AR nAgste] BE AR B A%

Aldstth, B3 A 714 1 em & A4
2 3= 5x4 cm 2719 IF

T g 2dzste] ddelfia, 5 hid 5
rior epigastric artery)t& @ d@4o®w st
e AR, oAl fsiAnt vl dAE RS 5t
At 81 222 Htel oh FHe] Al E38
 HAE o] &atd 1243t T .
TF 30% A, AL I IVl ZH e 2943
cc/hr), cimetidine(250 mg/kg)*’, zafirlukast(40
mg/kg)” A B Ul TSI Al [T 33 A
Aldsta, o1 222 obA] @sith. 3 Wol= latex
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A, T 4~0 Vieryl 2 A& B3 st nysd
o EE A 552 AF 3 = 59 AV jle]
Az, =5 AdE 22 gl

FE F 794 gHe] AE WHRE SHsY. AE
= o] A3 719le] g4, pin prick test Al &
14 sda g #9E 79

gd& AR Adsidt A :
ok ZFoldl FAlste] FAIGE £ Image analysis pro-

gram(Image J, National Institutes of Health,
MD, USA) ZRI7g o] &sto] ztzte] WA S Z4st
Aok AA A2 WA 20 cmol Ek A= WA HE&
(%)2 T3t Tukey s Multiple Range Test
(p<0.05) = &A A=l stsiet.

ATF 24413 & o] AR & JH4 0.5 cm
x1.0 cm ¢ A& AF¢ + hematoxylin and
eosin@ A= Algatgia, oA dH-e vvk AXE &
Z317] 94l toluidine blue 94 A3ttt 7t &
dA 4TEE o2 dHste] Zt et F 24 2
B8 An| 2008 Alofell Al F/dF-eF HIRE A EE A
Bk 79 2z 79 Ae]E Tukey’'s Multiple
Range Test(p0.05) & EAIE= A2 & sttt

sge] 4E WA ZPe ARF 7L AW sl
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oAA 7 B AALE Btk 35 sae] A&
WA vl&(%, SD)2 88 dxzrA [+, 92.33%.
5.04), Al G AAFH I, 37.34%, 11.47),
cimetidine AX(A MIT, 79.08%, 10.03), zafir-
lukast AXFA VT, 57.96% 12.82)2.2 JelygT)
H5d 27 ¥wske] cimetidine A (p=0.032)
3} zafirlukast A% (p=0.000)2] AE W20l <]<] gl
A s, Ay Ads AXTH vus = oo
cimetidine Zﬁ]:\f(p=0 000)3 zafirlukast X
(p=0.000)°] 2<]2] A AYE W] F7lehe 2US B
#AtHTable 1. Fig. 1A, Fig. 2).
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FAATFON/HPF, SD)+ 2008 33 dAvjdez &et
o]— 4 o2 AAste] 7b ekt 247H oA
& o ¥ g Adet dnld A A AE

AT, zafirlukast AT, cimetidine A3
& gz2r Tz AT Adol #EFA
vy Al Adge AXT (A T, 48.87/HPF,
. zafirlukast XA VT, 29.971/HPF,
3.93). cimetidine AX (A I, 17.771/HPF,
2.41), ¥8¥ WEFA I, 5. 10/HPF, 2.13), &
vebgth dnd &9 4 HEE gxee ST A
fo] A9 ¢laL, cimetidine X3} zafirlukast #
A2 A AAg AAFEY oot ST 7 A

A5 (p=0.000), cimetidine #*|i*°] zafirlukast
Table 1. Results for surviving rate, neutrophil and mast cell counts
G1 (Control) G2 (Saline) G3 (Cimetidine) G4 (Zdfirlukast)
Survival rate(%o) 92.33%=+5.04* 37.34%+11.47 79.08%+10.03" 57.96%+12.82*
Neutrophils (7]} /HPF) 51+2.13* 48.8+6.51 17.7+2.41* 29.9+3.93*
Mast cells (7H/HPF) 6.3+1.89* 46.8+6.16 14.6+4.14 21.8+5.35"

*p=0.000 compared with normal saline group, "p=0.032 compared with control group, *p=0.002 compared with control group,

*p=0.008 compared with cimetidine treated group.
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Fig 1. (A) Survival rates of skin flap in control and
test groups. (B) Neutrophil counts after reper-
fusion. (C) Mast cell counts after reperfusion.
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(Table 1, Fig. 1B, Fig. 3).
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vk A Z A 2008 FE dv]F
oy ez dA st 7+ etk 24"714]01]’\1 w3
T HgkZ Atstnt. dud 24 2 AR Adg A
2|+, zafirlukast XX, cimetidine X, v]8]&
2T SO Hv Alxrp #aEQon  zhzh Ale] 2
A4 AR (A I, 46.870/HPF, 6.16), zafir-
lukast (A IV, 21.870/HPF, 5.35), cimeti-
dine AXF A 11T, 14.670/HPF, 4.14), ¥38 o
23 (A I, 6.371/HPF. 1.89)22 uUeyttt.
Cimetidine AX+¥ zafirlukast }*& H]&d o
ZTRg o8t vlw AlE7} F7Fek a(p=0. 002,
p=0.000), A2 25 AR} FolsiA vk Al
7} 243wt (p=0.000, p=0.000) Cimetidine x|
o] zafirlukast A2|FET} ©jo] A H|vE A|xEZe] 7}
7+23k9tHp=0.008) (Tablel, Fig. 1C, Fig. 4).
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2] FEzolA dE T AURFIE oA HA EH
¥ A%Z¢ xanthine oxidasest E43dE FAT
NADPH (Nicotinamide Adenine Dinucleotide
Phosphate) oxidaseol ¢Jdt &4 4t (ROS, reac-
tive oxygen species)®] A FATe 2 L olF,
daksl Aol uzt T @] A whgo] dojubA H
o] 22 &2o] o Tl Aokt b S E-AHF
4= =17l e old A whgE Fole oAl
ek AF7F 29 §lo] o] FoA] gt
dase inhibitor?! allopurinol, @12 7}#] antioxidant
(GSH, superoxide dismutase (SOD), dimethylsul-
foxide (DMSO), vitamine C, vitamine E, caffeic
acid phenethyl ester (CAPE), NO A4S 9Adt=
L-arginine 5°| s1@-A#F &5 daA7l=d 23
7b e Aoz gdeiA gl

FHZde A8-ARF &4 Al ST $H Y=

o xanthine oxi-

Fig. 2. Skin flaps on postoperative 1 day and postoperative 7 day. (A) Control group without ischemia (Above, left)
(B) Normal saline with ischemia (Above right), (C) Cimetidine with ischemia (Below, left), (D) Zafirlukast
with ischemia (Below, right).



‘ v P - . % i’ . A ” . f , / |
FUAR Nl A 3(;9(..-’/’ AT . '};
Fig. 3. Infiltration of neutrophils in skin flaps. (A) Control group without ischemia (Above, Ieft), (B)
Normal saline with ischemia (Above right), (C) Cimetidine with ischemia (Below, left), (D)

Zafirlukast with ischemia (Below, right).
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Fig. 4. Infiltration of mast cells in skin flaps. (A) Control group without ischemia (Above, |eft), (B)
Normal saline with ischemia (Above right), (C) Cimetidine with ischemia (Below, left), (D)

Zafirlukast with ischemia (Below, right).
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Higk Al xe] F7Pt slsE s, BRt AXE He 9 3, 22gstd HRt AEoA FH[E FIEz|Qlo] A
ol 53] @Wol £xstn glon, dF whgdA] Fagh e 28-S JdoA dF v FT7MI7IA Eoe A
AEZZ gAY, ol Mz d F A ol X AF& Bl Heed® 48 & A% I
AAF AR A AT v A2Vt BT STk HoME FIREA 784 A7t 24T 85 oy
Aol #Z Ho AD-ABF &7 Al F AxY IHE gt vk A2 i A AAAA SE-ARF e
AFe S Uit vk AZ7F &3 HH oy 7K AaA7led 71dgtie e ol AFE B AL
EZE0] #H] HEd d|AEWl, ZR2HoM| T2 AX 2 gRlgtn & £ YA

bl A7gw]o] gtk #H] HY % sta, FIREZ, = Ao A3 rafirlukast® Ae2Ql 71eia {3
2radd T2 AFAA Amo] HE EH7L Egldl 84 A3A (selective reversible cysteinyl

H71% gt ol o8 7 EAES ATV g leukotriene (CysLT1) receptor antagonist) % aht}

HAE 5 02 AXE A= sk, v AE zA o 2 3AY #903 LTC4, LTD4, LTE49 #&& 9
%A = (positive feedback) WS oA self o 2M A Az BT} U= ﬂoi g defA
amplification & 4274 Hc}”, Aom? e 4Y I M £ Fds &
HIRE Alze] tEAQ1 1] 2491 | 2ElRlE AT T8 FF2 dsted 23t e AR WA AL
o] o]% @ $H(rolling & adhesion)l] F&S nA+= 3 . ol AFoA zafirlukasts AFHEEF o] f
Aoz dHA e, SlzERl AdAE ARESHAY = 98] AHEEE Mol Y o= Al Ad
cromolyn sodium¥} 22 Bgk AZ FFAE AHE- S TE EFA tE FIREYC FEA4 % ‘?‘ﬂ—xﬂsa]. 2] A
A A5 W9 %3 AT S A3, & A} 7 FR2EZA(LTC4, LTD4, LTE4) F&Ao 28
A T 7Ide B9l ] AEE SV Bt Ao sb7] Wie] F9 ¥ avE 4 & 9}% Ao o
E Aol AL o dFHn U’ o AdoHe 4= 7] wEolth, ol AdolME cimetidine & 250
S| 2B AA| S o]gdl FE-ATF £golM 3 2E mg/kg” & AHEEI AL, zaflrlukast_ 40 mg/kg"E Al
He] Az 28 oA e gl & F odlm, & 4319 cimetidine®] ¢ ol o] =g B3l 4
HA #FEE A2 5 FIEA 584 2A AaFo]l A o, 5@«] 7 332 o] &3 Ao
S AMSS A9 Blwsl] B u, S|~ AdAI7E F Al zafirlukast®] 2% Fog2 A4 vpr} gict wet
FEA FEA AdA AMEA] Ho F o ERHoR Al ol Faste] ratel] Fol Al HMAA 54E do)
HY-ANAF 42 IS F USs THE 7 U 2] & (non-toxic-effect dose level) &2z 2 —%
3|2~ o= FREZ]N(cysteinyl leukotrienes, Attt Cimetidine A2l zafirlukast* %]

CysLTs) <& ®|5F Axe] g4l #HE F vz 4 o g3 AE dho] Wa, FATe v Axe]
= W] AEa wiziAZ g=A sdoh §E8 Al CRAC o A A Ad-AdT £ BN HEE A
channel (calcium release-activated calcium chan- A EHlE e sl aE Y RIEY EHF, vk
nel)S Bl Zge] AZ Ul ol o]Fo] AA =H4A o] zto] Fo& Qe o]~ AtkA| ¢} FAEE

pohspholipase A2, lipoxygenase 529 &4} 243} A AYgAe] &3 Apol7h UEhgAY, ke HAA
A FREZ(LTC4, LTD4, LTE4 5)°] S7FsH *}%, £3] zafirlukast®] F2Ag &5 5o 1 A<lo]
Hed, BuE FREdS e 5 3UF AT T AT webA ko2 HY-Al R EAFol A vRt
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wild type(+/+) Bt} 247 3= W shk= myeloper- T At
oxidase (MPO)$} 8| 2~E 27} 7443815 So] v A
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