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Effect of Allopurinol on Vascular Endothelial Cells Damaged by
Hydrogen Peroxide In Vitro

Seung Han Suk*

Department of Neurology, Wonkwang University Sanbon Medical Center

In order to examine the effect of oxygen free radicals on the vascular endothelial cells, cell viability was
measured by XTT assay after bovine pulmonary vascular endothelial cell line(BPVEC) was treated only with hydrogen
peroxide. In addition, the antioxidant effect of allopurinol on cells treated with hydrogen peroxide was examined by
colormetric assay. In this study, the BPVEC treated with hydrogen peroxide showed the significantly decreased cell
viability compared with control. Whereas, the viability of celis treated with hydrogen peroxide and allopurinol has
significantly increased when compared with that of cells treated only with hydrogen peroxide. These results suggested
that hydrogen peroxide, one of the oxygen free radicals showed cytotoxic effect and allopurinol has protective effect
on oxygen free radical-induced cytotoxicity.
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Hydrogen Proxideol] 9l &bl e gvhfalsZoll thd)k Allopurinol®] &gk

A Z=W olx} IRl protein kinase C (PKC)] %71 i3l
A2 71swsl) TSI o] H)T  G-proteinojLt
phosphoinositol (PE% Bodsti ULH?. ol#st QUXAIE Foll
Al B3] g8iate UIARZY 71sg Adkg #gt ohst
CHO BEZY A E FUoi, EatolA platelet-derived
growth factor(PDGF)L} TXA2ES HH|E A=Eshs S4ld ©
A EoA] interleukin-1(IL-1)0]L} tumor necrosis factor(TNF)
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Y9, B3] Bl BXjoll E44tho] 93 Aka) AEBAE E

B g ks Al7led SR8 AAPIEE dYHoEr
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B dTE @440409] gHEgl =53 ool thel allopurinol
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hydrogen peroxideol] thg} allopurinol®] S5t FME MELY
EgRHo] ddlo] AR

A & 2NN

s

1. A|¢d

2 Aslo] A}83F Eagles'minimun essential medium
(EMEM)3% fetal bovine seum (FBS)2 GibcoAlojA] F43513 2.
o, 01ES Y& L& 450 HBEF ARESIRM, penicilin,
fungizone(Sigma Co), trypsin(Sigma, Co), allopurinol2 27} 4
TR St

2. 2y

1) Al Z)

B 1M ZEF(bovine pulmonary vascular endothelial cell
line, BPVEC)Q] HHQFS MEMo]| 10% FBSo| ZEHE ujgtoiol)
of MEZE R £ 1 x 10/wel2 4FE HNES
96-multiwellol] @0} 37C, 5% CO»/95% air® ZEE H2710)
A1 59 B0 MBIt MBS sl 3Y A0 Z mEks)
of FHoM e &g F A AMESIR

2) Hydrogen peroxide2] X

Hl2Jo] A= A o) RS0 hydrogen
peroxide(Sigma Co)E Z}7} 1, 5, 15, 25 uME 5 A7t X E[gt &
ol ggkg AR vl ZAGIKTE

3) Allopurinol®] Xg)

BRero] 2AFE A Eo) allopurinolo] 15, 25, 35 uME ZEHE
WekolA] 2 Al7F EQF HAZIS L 25 uM hydrogen
peroxideZ} EEFE Wi PAUGA 5 AJZH B Mg & 0]9 Gk
S XTT assayoll 981} thZRZI v]nl ZAKGICE

4) XTT HZ

PBSel =01 1 mg lamining] AaHg W& T RS &
Y Qs g 348 TIS 24 well plateol] 200 pl¥ 2
St BHEEE BoF ARAIZCE AE YEF PBSE FAIH Al

P
o2
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A3t T2 3% BSA (Bovine serum albumin, Sigma Co)& Zt
wellgh 200 ¥ Hrislol 2 Z-EH & T 015 PBSE + Al
M I e EBUHTIMEE 5 x 10° cells/ml LW

&0l Pl 24 AIZE B0t HiYBIlct vk A5 % CrosE
7240 52 AES LIS 48 A7 B¢ uiQket UHE PBSE T
A AESIGCE AE JES XTTS SatF 2 w8710
200mN S FeIBld 46 A1ZH B BRel THE 450 nmojlA]
ELISA reader®= E%TE ZFoICE

5. EARE]
ASAN hEh EAMDZIE students’ ttestd] FFIHL
p-valueZ} 0.05 Bj AL |t AOZ TEBIHC

2 3

1. Hydrogen peroxide 59 &gF

Hydrogen peroxide’} EENI M 2ol nX|& gakg £
3171 95k 1, 5, 15, 25 uM9] hydrogen peroxider} Zt2} gt
2 niekHoflA] 5 A17F BQF X2l & hydrogen peroxider} Al
ol gt Sge AZYESE BHSKICE 1 2% 1 uM
hydrogen peroxide®] AlolAle tHETE! 100%(4.80+0.27)0
Bk 71.3%(3.42:0.31)F UERECH 5 uMQ AzlolAe
69.2%(3.32:0.4NE VIERJTE EEH 15 uM8 AzjoiMs AEY
Zgo| izl B3I 79.7%(3.2620.38) 2 LIENLF thA ol dl
gl The 2489 oLt 25 uMel HEloAlE 57.5%(2.77£0.14)
Z UER) iR Tl disldl |96 24s ASE UERdT
(p<0.05)(Table 1).

Table 1. The cell viability in different dosage of hydrogen peroxide
on bovine pulmonary vascular endothelial cells(BPVEC) by XTT
assay.

Group
COLCZ%‘;‘?S&‘; of Mean+SD. (% of control
control 480+0.27 ) 100
1 342031 73
5 3322049 692
15 326038 679
25 277014 517

Bovine pulmonary vascular endothelial celis(tBPYEC) were incubated with or without 1-25
uM hydrogen peroxide for 48 hours. The value represent the meanSD for trplicate
experiments. “p<0.05 (Student's t-test).

2. A]7¥4 hydrogen peroxide®] ¥&t

Hydrogen peroxide’} &Ml Eo) nxlE g&a At
HE ZAB7] 98kd 25 uMO] hydrogen peroxideZ} ZEHE )
QrolollA] 1, 3, 5, 7 A]7F BQF XAE]$t & hydrogen peroxideZ}
A Zol gt SEE NZYEGE BASICE L A% 1 AR
peroxide®]  AgldAE Rl
100%(5.32+0.47)0i] 11510 58.3%(3.1020.45) 2 LIERt O 3 A}
Z010] Mz|olil= 55.8%(2.97+0.17)2 LIERGEY ESH 5 A7 &
Qe HgloAle= A ZAEFO] |21 B tviel H| 5]
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50.9%(2.71:0.24) 2 VIERGOM 7A17F 5019 MElolM = 47.4%
(252+0.16) 2 LIER} AMlZAHEE0] R P HIgk] EF
SH 248 ACE VERITHp<0.05)(Table 2).

Table 2. The time interval-dependent cell viability of hydrogen
peroxide on bovine pulmonary vascular endothelial cells(BPVEC) by
XTT assay.

- Group
IncquZ%tLo?hmg; ° Mean+3.0. (% of control)
control 532047 100
[ 3104045 583"
3 297017 558°
5 2.71%024 509°
! 252+0.16 qe

Bovine puimonary vascular endothelial cells(BPVEC) were incubated with 25 uM
hydrogen peroxide for 1-7 howrs. The value represent the meanzSD for triplicate
experiments. *p<0.05 (Student's t-test).

3. Allopurinol®] 3}4}5} &3}
Allopurinolo]| hydrogen peroxideo] vlxl&= FEFE XAKS
7] 94514 25 uM hydrogen peroxideZ A ZE Hzlgh] 2 A7t

Mol 15, 25, 35 uM allopurinolo] Z}Z} EgkeEl ujekeol oA Az

3t % ol gerg Yoty flsle] MEMES % ZARBIAT
7 Z 3 25 uM hydrogen peroxideZ+S Xzigt B2 MEHYEE

S A Q) 100%(6.88+0.54)0ll B1G 49.9%(3.43+041)F LIE}
) ]’5]—04 15 uM@| allopurinolZ HXZXIE MZEANM &=
50.6%(3.48+0.27)2 LIERATE 8k 25 uM9] allopurinol 2o
Ae A 501 ol B8k 61.8%(4.25:043)F LIER}

hydrogen perOXIdeUJ Al Toll Hlske tha E7H5IR 2Lt 35
uM9  AHglolAlE  731%(5.03£047)2  UERL HAR|S
allopurinol®] 5571 =& 48 @2 skl vlglod MZYES

0] £718 RO 2 LERITHp<0.05)(Table 3).

Table 3. The cell viability of dosage of allopurinol on bovine
pulmonary vascular endothelial cells (BPVEC) treated with hydrogen
peroxide(H:02) by XTT assay.

Group
%ﬁggi%g}'%hﬁf Mean=S.D. (% of control)
control 688054 100
H:02 343041 499
15 348027 506
25 4252043 618
35 503049 731

Bovine putmonary vascular endothelial cells(BPVEC) were incubated allopurinol with
hydrogen peroxide for 5 hows. The value represent the meanzSD for triplicate
experiments. *p¢0.06 (Student's t-test).
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Hydrogen Proxideol] oJai &4 Wiy @bz
AMe Ed4ka gk allopurinol®) MDA(malonic 8.
dehydrogenase activity)] HZH24 S BRI AlZW Ca™9
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201517] Ysled TN M EQ] BPVECE HiQket & hydrogen
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