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[Abstract] Objective To investigate the morphology and proliferation viability in oxidative stress induced damage
in human MG63 cells. Methods The MG63 cells were treated with superoxide anion (027) produced by different con-
centrations of xanthine/xanthine oxidase enzymatic reactions to establish the model of oxidative stress in MG63 cells, us-
ing the xanthine oxidase inhibitor oxypurinol to observe the reverse effect of oxypurinol on xanthine/xanthine oxidase in-
duced damage in human MG63 cells. Using the flow cytometry, the production of intracellular reactive oxygen species
(ROS) induced by xanthine/xanthine oxidase induced cellular oxidative stress damage was evaluated by the oxidation-
sensitive fluorescent probe, the 2°7’-dichlorofluorescin diacetate. Cellular viability and morphology was evaluated by the
MTT assay and the phase contrast microscope. Results Xanthine/xanthine oxidase induced intracellular ROS produc-
tion in a dose- and time- dependent manner (P < 0.05). The cellular viability was reduced and cellular morphology was
damaged, too (P < 0.05). Xanthine/xanthine oxidase induced the damage of the cellular morphology. At the same pro-
cessing time, the higher the xanthine/xanthine oxidase concentration, the higher intracellular ROS fluorescence intensity
value, and the lower OD value, the difference was statistically significant (P < 0.05). The intracellular mean ROS fluo-
rescence intensity in xanthine/xanthine oxidase + oxypurinol combined treatment group was significantly lower com-
pared with the same concentration of xanthine/xanthine oxidase (P < 0.05). At the same concentration of xanthine/xan-
thine oxidase, with the extension of treatment time, the intracellular mean ROS fluorescence intensity gradually in-
creased, the OD value decreased, compared with the control group, the intracellular mean ROS fluorescence intensity of
120 min increased to 345% of the control, was the highest among the xanthine/xanthine oxidase groups. The OD value
of 24 h was the 22.9% of the control group, was the lowest among the xanthine/xanthine oxidase groups, cell prolifera-
tion activity decreased more obvious. Conclusions Xanthine/xanthine oxidase could induce oxidative stress damaged
the cellular morphology and reduced the cellular viability in MG63 cell lines. The oxypurinol (the inhibitor of xanthine
oxidas) could reverse the oxidative stress injury induced by xanthine/xanthine oxidase in human osteoblastic cells.

[Key words] Oxidative stress; Human MG63 cell; Reactive oxygen species; hone resorption
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Table 1 Mean fluorescence intensity of ROS in MG63 cells after treated different concentrations of X/XO for 1 h (x+s,n=3)

21 5 ROS -3 5 Y6k i F1H P{H q i P.H P8
X 2 0.662 = 0.113

IRk i 4 1.113 £ 0.152 421 0.0223"

L Rb7 e 2.156 + 0.203 8.23 0.001° 5.79 0.0015™

R 2.817 £ 0.172 6.34 0.0003"

X/XO + J2 s i 0.712 + 0.120 0.0003*

P <0.05, K 4IAHEL s ##P, < 0.05, 20 [8] WG 9 L4 s # P < 0.05 vs RS,
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Figure 1 The morphology of MG63 cells after cultured 24 h, and the change of morphology in MG63 cells after exposure to
different concentration of X/XO and X/XO + oxypurinol for 24 h
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Table 3 OD value after exposure to different concentrations of X/XO for 24 h in MTT assay (x£s,n=6)
215 oD 1l F{H P q 18 PE P.{H
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Table 4 OD value in MTT assay after exposure to 50 M xanthine and 50U/L XO during 0 ~ 24 h (x+s,n=6)
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i #P<0.05, vs WIREH s ##Py < 0.05, SEIRLH A LA TAIAR [L 5 P, < 0.05 , 5230 2H AN [ I ) 28 9 1 LU A o

303 i

SR S DA B ) — 1 6 TR 3R L B
S ENFEA o X 2R G — 7 1 R0 3R DR R A i
ROS ot 7™ A=, 3 57 40 10 40 Ao B 8 2 S R A
FE A RIS LR | G R 4T A1k 25 W B H R T
5 o ROSTEMRSN ™ A 1 J7 1 A 58 AR B oz 1A il
fle Bz, HCEEIE S Al -5 AR N ROS B 7= Az id B A
6] o e A8 J7 35 A 4% — 52 e HL0, 5 X/XO Y
it 5 7 7 A R e 1% 1 SR A i 7 A SR A
Wt HXXO M, o A R AN AR R, A
A ATEE , B PN B AT o] 4, H e B ek
AR, T LAAE I FH HLO, F 57 8 A A5 5 AL A, vk

JEE 2 AR T B R A A A il T A A U RS A
168 B IERS B IR TR, DLy RN A2
Tl 50 A IR SR AE L Oy X2 A A
U5 ROS B AR iiiags 48 22—, RE T 4 A ABE UL HS ML A
AALRIFCIRAS o AR X/XO 3 A, #E 7 i
o 240 L A P OSSR, FE AR SR MG 63 4t ™ A
AALR . 277 - A POCE W LR 2 —Fh A Ak
BURME DGR EL , AR B IFA R PO, BB
Tk 20 RS A AH B, B TR K S AR 20T -
DCFH. DCFH % 21 g P i 3 1 S A AL s el &
R ZIDECI 27 - @ POEER U 40 SR
e i B T[] H2 0 45 240 L P ROS 2B AR o, B2



- 352 - Az &mBAE 2017FE6 A $£25% Foiff
SR AL N R R B 19 SRR i R B A0 2R AT T I e T 4

BCE AR 2 5 B o Y A M, R A
JHL ) Dy PR A 2 R e A T A U R A R
Mody 55" 5% & 3, S A0 7 35540 1 B 35 I 240 it
Bl R N RN N R o = R VA €
XLEA A R 0 AR AE ] . Rao 2613l 1 X 33 44 4
28 5 B L I R A DR TR B 9 kB, L K A A Ak 7
(4EE R E RIS MR S NRMBMARE)
W B 5 Y 2 ISR R A SR AR A, B AR
FEWAR . A TR DT 5T 45 T % 25— X B 40 L
PESZ I A B, Cro Xk A i FE A MG63 HA B i
P A REL R 1, LR PEAIL TR 03 4 B Y ROS AR B,
o | JE S R A AR A R R S (AR AR R AN
12 55 WNBGE R, BARDLE A TERE . BT
A A ST BB A B AR Ak 7 SO TR BF 5 AR N K
X B AT P S AR A AR R,
FH X7XO HE 7 19 500 B SR 7 8 X/XO Ak B AH
[] Bsf ] J5 , Bt X/XO W& BE A 350, s B A 41 if
ROS V- ¥4 5% St i i 15 w5y, B 20 Bt o8 77 AR T 2 1)
ROS, [R] B, FH AH [H] ¥ B 1 X/XO 4k #140 ffd , Fifi 5
Ak FHLEST ] 0 38, BB R 4 L Y ROS SF- 2498 5
BE 9 S, HLAT 30 min B A0 5 30 min 30
FEWNE , VR X/XO 51 T R R A A AR A
HL s i 43 55 vk 2 FnAE TR [R) A 56

2F JA 98 02 R R TR 5 15 R =2 R 2 4R ) AH
A FH T B0 12 P Bk e Mo o A 2 B AR BIL 1 72
HEPT B A AR BT, o 2 IR Al R
SER B AN . FE R SORE R, S R R
UEGE AU e S PARE ] TN a2 S 57 S
WiB 3 BT, T 208 R A0 M A e
77 A K ROS LITE BR 40 TR FLTE I 75 55 7
Py 511 ROS BN WS I, 88 0 T AR ST A AR B R 3R
SER I BRBE DD, DS T HLARIEE B TIHLEE , 5L
LA S AL 5 PSR A BE T 2R Ml , Bl 2 S A0 Ik
A= o Sheikhi %5 LE A& A1 R A € SR B 4N
Ji, 4G T 20 B Y ROS 4 A B L KRR o i AR A R
B, & BAR FESHT B R™ A VPR R A, A R i
ROS, Ft A b 4k A5 R ] LU s AR M 3 il ROS 9 7™
A= UG B o Brock 45 3E i I PRI 5% 2 i (g
SR I T 98 S0 3 BRI VR A L A T I R i
BT AL BE 1 10 25 5 & B . F JE R FR IR R 75
W SAPTSAARE ) 2 I TR AR . AL IR A
X/XO HFN A 20 L, ARG N B R 40 i
T KEMROS, 5P R RIE 3K

Tofi 6 5 b Aol ot 28 L A o ) 5 i 5 R A I 38 =2 1) 1)
KF . Spagnuolo 5 W FE ' [ 4k 7Y 2F PR 2 44 K}
RN, AL S 0 838 A SR ARSI i ) T b R
I ECV304 85 76 M, 41 P ROS B 2 BH G 4
T, 55 200 i 38 4 0 PR S A5G . Walther 2517 Y F
ST I, PRI i 24K HEMA F1 TEGDMA 7E 14 &k
AT B R L A L2 A JE ) A0 AS49
FIUN BT 2 FE AN 11 Lu AY 36 536 1, ST b 4 A
2T LAHS U RS SR 5] A& B 4 M BE 1 o Hajime
USRI GE S B, A B 1 o R B B B AR (RMGT)
Xt B A A IH S Y A0 T T LRI N- 2
e = JD 20 T LA 900 S A sk ) 0 i 2 2 |, 388 i a2
AR J5 40 i A OG5 PRR AR (1 238, Pk R 28 A0 e 1Y
WALHE S7 . SCFEFH 5 NAC 3400 20 ff o3 19 2 e
Jok 7K -, U 20 40 L ROS 19 246 A %6 . il iE &
AR X 2 ] At B 1) 5% e 5 A B OC R U, Bt
AR TT AT LA RO BB SR R Bk 1 2 R R
o AR SO X/XO 30l 570 S8 I i,k e )
PAAG 3505 5 X/XO XF R B 200 i 1 8 Ak 461493, DA
0] T ERIE T S804k 1 98Xt 2 £ o

ROS R4 s 18 I ] o 5K 86 11 ot B BT &%, 3K
YA IE ST RE A AR . ROS JIr S0 4 AL R
S5 BE A A ovE R T e S e
X2 ARBFFE R B, A X/XO J5 , MG63 4 i £l &
Il 45, AR 5], 240 B 1) Bt 3 K, O3 W i e | i AR 2
AR Al R E R IR bR R 2 — . ELREA X/
XO V& FE (1038 0, Ak B [5] f 356 T, 40 i 3 4 9%
FSATS , T T A XX O 1 14 351 8 W2 4y 2 6 £ 4 4 i T
A G FE B TN SZ MR, U BH N 8 B A 40 ) X
FOE 2 M358 RE 145145 5 ROS RSN 56

ZE R, ARSI R X/XO Y AR S0 7 AR
AR MGO3 20 i i oy 8 57 T N B AR 40 ik 4R Ak
O] SRR B A i Y ROS K 7= A=, SR AR
FEANMIEAS , P AR R 20 M 34 5 3% g, 1 X/X 0
{14410 1) 70) 8 A R0 e X b AR A i 0 o AR
Jl 5 AL A ] ) 9 S5 12 2 < G MR O 5 9 ) A
FERBGIA B T A, (HH BARL T R A fr ik —
ST

SE 3k
[1]  Zhang G, Skorokhod OA, Khoo SK, et al. Plasma advanced oxida-
tive protein products are associated with anti-oxidative stress path-
way genes and malaria in a longitudinal cohort[J]. Malar J, 2014,

13(1): 1-10.



ARR&ERAE 2017F6 A $£25% Foi

- 353 -

2]

[3]

[4]

[5]

[6]

(7

[8]

91

[10]

[11]

[12]

[13]

Akanbi OM. Effect of age on prevalence of malaria and oxidative
stress in children[J]. Br Microbiol Res J, 2015, 8(1): 379-385.
Muniz FWMG, Nogueira SB, Rosing CK, et al. The impact of anti-
oxidant agents complimentary to periodontal therapy on oxidative
stress and periodontal outcomes: A systematic review[]]. Arch
Oral Biol, 2015, 60(9): 1203-1214.

Tomofuji T, Ekuni D, Morita M. Studies on periodontal disease
[M]. New york: Springer New York, 2014: 147-156.
Ghorbanihaghjo A, Argani H, Rashtchizadeh N, et al. The effect
of tuberculosis on serum receptor activator of nuclear factor-kB li-
gand, osteoprotegerin, and total antioxidant capacity[J]. Indian J
Clin Biochem, 2015, 30(4): 1-5.

Qu M, Nan X, Gao Z, et al. Protective effects of lycopene against
methylmercury - induced neurotoxicity in cultured rat cerebellar
granule neurons[J]. Brain Res, 2013, 1540(17): 92-102.
Parahuleva MS, Jung J, Burgazli M, et al. Vitamin C suppresses
lipopolysaccharide - induced procoagulant response of human
monocyte - derived macrophages[J]. Eur Rev Med Pharmacol
Sci, 2016, 20(10): 2174-2182.

Boudiaf K, Hurtado - Nedelec M, Belambri SA, et al. Thymoqui-
none strongly inhibits fMLF-induced neutrophil functions and ex-
hibits anti - inflammatory properties in vivo[J]. Biochem Pharma-
col, 2016, 15(104): 62-73.

S, B K S IR N T RIS T —
T PESE S AR ST S AR T M HAR 5 e A2 ).
A0MAE AR, 2003, 25(4): 197-202.

Mody N, Parhami F, Sarafian TA, et al. Oxidative stress modu-
lates osteoblastic differentiation of vascular and bone cells[J].
Free Radic Biol Med, 2001, 31(4): 509-519.

Rao LG, Mackinnon ES, Josse RG, et al. Lycopene consumption
decreases oxidative stress and bone resorption markers in post-
menopausal women[J]. Osteoporos Int, 2007, 18(1): 109-115.
PR, SRERLT, M3, 5 5% B3 AU FE AN MG 63 H 58 1%
PERYSENR KAEHUFEN]. T AR A REB5IR, 2014, 22(8): 400-405.

Fu J, Liang X, Chen Y, et al. Oxidative stress as a component of

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

chromium-induced cytotoxicity in rat calvarial osteoblasts[J]. Cell
Biol Toxicol, 2008, 24(3): 201-212.
Sheikhi M, Bouhafs RK, Hammarstrom KJ, et al. Lipid peroxida-
tion caused by oxygen radicals from Fusobacterium - stimulated
neutrophils as a possible model for the emergence of periodontitis
[J]. Oral Dis, 2001, 7(1): 41-46.
Brock GR, Butterworth CJ, Matthews JB, et al. Local and system-
ic total antioxidant capacity in periodontitis and health[J]. J Clin
Periodontol, 2004, 31(7): 515-521.
Spagnuolo G, Annunziata M, Rengo S. Cytotoxicity and oxidative
stress caused by dental adhesive systems cured with halogen and
LED lights [J]. Clin Oral Invest, 2004, 8: 81-85.
Walther Ul, Siagian 1I, Walther SC, et al. Antioxidative vitamins
decrease cytotoxicity of HEMA and TEGDMA in cultured cell
lines [J]. Arch. Oral Biol, 2004, 49(2): 125-131.
Hajime M, Masahiro Y, Fuminori I, et al. Amino acid derivative-
mediated detoxification and functionalization of dual cure dental
restorative material for dental pulp cell mineralization|J]. Bioma-
ter, 2010, 31(28): 7213-7225.
Akhtar MJ, Ahamed M, Alhadlaq HA, et al. Mechanism of ROS
scavenging and antioxidant signalling by redox metallic and fuller-
ene nanomaterials: Potential implications in ROS associated de-
generative disorders[]]. Biochim Biophys Acta, 2017, 1861(4):
802-813.
Okamoto T, Taguchi M, Osaki T, et al. Phosphate enhances reac-
tive oxygen species production and suppresses osteoblastic differ-
entiation[J]. J Bone Miner Metab, 2014, 32(4): 393-399.
Savion N, Izigov N, Morein M, et al. S-Allylmercapto-N-acetylcys-
teine (ASSNAC) protects cultured nerve cells from oxidative stress
and attenuates experimental autoimmune encephalomyelitis[J].
Neurosci Lett, 2014, 583(10): 108-113.
FNH, TBIET- . EAR RO R A I D RS )]. AR
JEBMA A T EhBR A, 2015, 8(2): 168-173.

(f1E TG, HEEL)





