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Mechanism of oxymatrine promoting the apoptosis of osteosarcoma MG63 cell line through mitophagy
mediated by COX-2/PINK1/Parkin signaling pathway

JI Jianjun, QIU Wenkui (Second Ward of Orthopaedics, Kaifeng Central Hospital, Henan Kaifeng 475000,
China)

ABSTRACT OBJECTIVE To study the mechanism of oxymatrine inducing apoptosis of osteosarcoma MG63 cell line based on
mitophagy mediated by cyclooxygenase-2 (COX-2)/PTEN-induced putative kinase-1 (PINK1)/Parkinson disease protein-2 (Parkin)
signaling pathway. METHODS MG63 cells were treated with 2.0, 4.0, 8.0 mg/mL oxymatrine and 6 pwmol/L 5-fluorouracil, then
the apoptotic rate, the expression of apoptosis-related proteins [B-cell lymphoma-2 (Bcl-2), Bel-2 related X protein (Bax)], the
proportion of decrease in mitochondrial membrane potential, the level of mitophagy as well as the protein expressions of PINK1,
Parkin, and microtubule-associated protein 1 light chain-3 [I (LC3-1I ) were detected. PINK1 small interfering RNA (siRNA) was
adopted to intervene in the expression of PINKI, the cells were divided into control group, PINK1 siRNA group, oxymatrine
group, and PINKI siRNA+oxymatrine group; the protein expressions of PINK1, Parkin, and LC3-1I , the proportion of decrease
in mitochondrial membrane potential (MMP) as well as apoptotic rate were detected. The lentivirus infection technique was used to
overexpress COX-2, the cells were divided into control group, oxymatrine group, COX-2 group, and COX-2+oxymatrine group.
The protein expressions of COX-2, PINK1, and Parkin, as well as the proportion of decrease in MMP were detected. RESULTS
After being treated with oxymatrine, the apoptotic rate, the protein expressions of Bax, PINKI, Parkin, and LC3-1I , the level of
mitophagy as well as the proportion of decrease in MMP were significantly increased (P<<0.05), while the protein expression of
Bel-2 was significantly decreased (P<<0.05). Compared with the oxymatrine group, the protein expressions of PINK1, Parkin, and
LC3- I , apoptotic rate and the proportion of decrease in MMP were significantly decreased in PINK1 siRNA+oxymatrine group
(P<<0.05). Compared with the oxymatrine group, the protein
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CONCLUSIONS Oxymatrine can mediate the overactivity of mitophagy based on the PINKI1/Parkin signaling pathway by

inhibiting COX-2 expression, thus promoting the apoptosis of the MG63 osteosarcoma cell line.

KEYWORDS oxymatrine; osteosarcoma; cell apoptosis; mitophagy; cyclooxygenase-2; PTEN-induced putative kinase protein-

1; Parkinson disease protein-2
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SIRNA+E AL 20841
E5 /5 MG63 4 PINK]  Parkin 1 LC3- 11 &

HRIZMEIXE
FR4 P FMG63 A+ PINKL  Parkin f1 LC3- [ &

HRIEKFEHRNER (xts,n=3)
413 PINKI/B-actin Parkin/-actin LC3- Il B-actin
XL 03710.007 0.119+0.003 00730002
PINKI sRNAZL 0.015+0.001° 0.122+0.005 0.070+0.003
FESHA 119440013 0.936£0.012 0.802£0011
PINK! siRNA+ {584 0.079+0.002" 0287+0.008" 0243 0,009

a: 5XIR4 HL#, P<<0.05;b: 5L S04 A, P<0.05,

2 2024458 35 BT 1



3.4.2  FEYLFS AN ARAAR I H A RIS L B AN TR
55 3%F A F A, PINKL siRINA 2 2 7 A4 J Ha, 7 A1

LU A5 R 20 B g T Z A i B 25 R RS R (P>

0.05), S4ALTES AL LH, PINK] siRNA+E LTS

i 2L 240 i A AR B 7 B AR L 3] R 0 1 S8 Jd SRR AR

(P<<0.05). Z5HRWHES5,

F5 FIE MG63 YR 2k i A B BB (L AR Lk 1 FniA 1=
FRKRNER(x£5,n=3)

el SRRRte (R N5
A 407+028 3464033
PINK1 siRNA 4 413403 3611057
AftirsHA 69.8544.73 3211

PINKI siRNA+ ST 37641215
a: HE TS A LR, P<0.05,

35 EHESHEIIMG63 WP COX2FEAREH
#m

5% E41[(100.00 + 3.36) %] L3, B AL T S8 2.0 |
4.0.,8.0 mg/mL 4 4 s COX-2 2K [ 195 60 B2 [ 4351
(4718 £2.44)% . (25.72+1.19)% . (19.37+1.02)% ]
P AR (P<<0.05) . 255 TLIK 6,
3.6 COX-2idFikx &MU EH ST H MG63 4 i
PINK 1/Parkin {5 5 18 2% 89 4
3.6.1 COX-2 i 3k J5 4 ffl o COX-2 . PINK1 il Parkin

17.19+ 142

GHEF. Sy G2
5XF A A, COX-2 ZH 4 H COX-2 FE K iAK

- i 2 FH 55 (P<<0.05) s PINK 1 8 F13RIA /K FFEAIL, Parkin
FEARBKFET & H2ZER LG E L (P>0.05) .
SR S 8, COX-2+ 8 A0 15 2 1 4 20 it v
COX-2 #5 A FRIE/KF ik 2 iy , PINK 1  Parkin £ 1 3%35

DAPI

COX-2

Merge

AN IR

B. E /b2 2.0 mg/mL 41

E6 MG63ZHREH COX-2EAFREHNRERNE

PEZGEr 2024 4F5 35 4545 11

IKOF-H 8 AR (P<0.05) . 255 LT %6,
3.6.2  COX-2 1t Fik 5 4 Mu LR A4 AR FEL A AT L £51)

557 HRZH b3, COX-2 2H 41 At e b A4 B e 437 [ AR L
BTt H 2R G R L (P>0.05) . 5E S
BB LA, COX-2+ 58 A5 2 0 41 41 it Ao 4 5 el {37 ¢
1B Ho 051 5 AR (P<<0.05) . 53R L35 6,
4 g

I 22 240 M 9 T K T 8 BRI g G TG R A A G
Bel-2 5 Bax #)@ T Bel-2 AR GEUR , IR &4 &
R EE R R Z 1, ARG BR , 2 E AT S0
TS , MG63 2t M I T2 2 T i T R
Bel-2 AR AR 1 2 FEAIL, 02 04 7226 1 Bax YFRIAIKF-
i E TR IR A S RE S T B R AR R A R T

SRR I — bR A e, G R A S
TR I B — 7 T, SRR [ W RE B v e 4
JiLXCF A1 S 17 38 A TR 52 R T 5 55— THD, 2ok AR 11 W 1
7 U BB AR 2 7 0 A P O T, AT 0 o) e g 4 g 3
5™, PINK1/Parkin {553 B 75175 S 4R A4 F W F v
BAREEER ", BoBrirsess b, S8 S ] %
I PINK 1/Parkin {5 538 -5 AR A 5, DA i 417
o5 H s A s, AR R Bs , 28 S
BT 95 , MG63 41 Jifl tp PINK 1, Parkin . LC3- I %5 [1%¢
R TS . A, eSO Y (B RIE S,
TSI HE T A MR H LC3 54k br &4 cCoOX IV
ByFEE N, P9 PINKI siRNA T3 S2 5045 R R,
PINK1/Parkin {5 538 2 5 T b S 080755 1 MG63
g2l BB AL NE N RTE f

C. 8200 4.0 mg/mL 4 D. &AL Z:.8.0 mg/mL 41
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———

COX-2 -

PINKI | — o s o 03 kD2

Parkin | — - s 52 kDa

Bactin ‘ - - o
I il I v

Lol 1 A pl e 20 5 Tl : COX-240; IV - COX-2+5 Ak v
SR,
7 COX-23i3RiEFMG63 4B+ COX-2 . PINK1 #1
Parkin & H R IZHE K E

F6 COX-2itFki%EFEMG63 4B &b COX-2.PINKI,
Parkin & B 1A 7K T K 2 #ar {2 B BB {5z P& b 61
R MER(xts,n=3)

415 COX-2Bactn PINKIf-actin - ParkinfB-actin 25 KEfRTEERS flE{IC . /oo
TR 022640009 0291+0013  0.056%0.004 3874024
e 0018£0002  0.804+0.035  0441+0018 71151409
COX-241 068310035 0273£0011  0.062£0.007 4164035
COX-MAMESHA 044940027 0385£0016°  0.174£0010° 032720

a: X HRAL AR, P<<0.05;b: 55k S04l i, P<<0.05,

i /K- COX-2 5 B PR AN R U S 1EAHOC .
COX-2 FKIRIKT- 1 T i BE AL HE IR 1 e A R e, il
i e 240 B R T, 42 8 i R A B4R 28 L RR ORI A A
BT BB ST A i, COX-2 X PINK1/Parkin {5 5 i
BT B ZORL A B TS AL HAT AR N AT RS AR
th A SR — PP TE R COX-2 ™, ARF5E
ZEREH AL SIS R 1 COX-2 2k KT FEARTE
MG63 4 f 2 1A | TG AL Pl 5 BT, M %k
COX-2 ML 1 48 5 2 8175 T 19 PINK 1 1 Parkin
BT T 1T ELE A A0 S A, (o2 AT L
191 4 A

g5 LR A S 00 n] A R R COX-2 ik, A
SERRLR [ WA 38 % PINK 1/Parkin 933 B 76 1k, AT
PEdEE AR AN T
S ik
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