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WE:-BH RT3 58E MG - 63 2000 P AR = AE A AMH FTE FR A 0 RELEA 10% 5 5m, 2 51k § 432 5K A
10% ¥ A ml & K R A2 fe i, FFRARE PG M Bk MG — 6328 CCK — 8 3R AR M) 4w 3 28, iR X, 4w e AR A ) 4m AL 8 o, 3 8
= RA B X (PCR)AM ¢ — mye JR R & G 85 9(caspase — 9) 35 B 9 F 3k, KA f 92 ¥P 3 (Western blot) # A ) 2m B 92 538 7 ik
B S(ERKS)12 5 @3 P X & & Nw77 L3R &R 9% SIMEKS) 28 =48 % & & ¢ — myc,caspase — 9 # KX KT HER 5
0 RIELAARIL , 10% & H it 2 3F 4745 MG - 63 2 Je 3 5, SHR LA ©; X K2 F PCR FR 2R AW, 10% B 54 it 47 4]
¢ —myc 3, JF L caspase — 9 3% 3% ; Western blot LI sER LA ERKS 5@ %+, 10% & A48 Nur77 .MEK5 & ¢ — myc & @
F 3k TR, M caspase — 9 & & &k i iR FAMT @ T4 ERKS /25 8%, 4% ¢ — myc, caspase — 9 & & 69 &k, M
A MG - 63 ta 3G i, FrAe st LA =
KA E A0 F W MG - 63 A A SME A s 5 155 B 5% A
Effect of Matrine on Apoptosis of Osteosarcoma Cells
WANG Lining',ZHAO Xinzhi*,SONG Junshuai',WANG Shuyan’,SUN Guangyu’,LI Keming®,YANG Zhenzhen’
(1. Rushan People’s Hospital,Weihai,Shandong,China 264599; 2. Shandong Academy of Traditional Chinese Medicine,Jinan,Shandong,China 250014;
3. Binzhou People's Hospital ,Binzhou ,Shandong ,China  256600; 4. The Fourth People’s Hospital of Jinan City,Jinan ,Shandong.China 250031)

Abstract: Objective

XEHS 1006 — 4931(2024)07 - 0042 — 06

e

To investigate the effect and mechanism of matrine in promoting apoptosis in MG — 63 cells. Methods The
experiment was divided into the non - matrine group and the 10% matrine group, and the rats in the two groups were orally
administered normal saline and 10% matrine respectively to prepare drug — contained serum,and human osteosarcoma cell line MG — 63
was intervened. CCK — 8 method was used to detect cell proliferation. Flow cytometry was used to detect apoptosis. Fluorescence
quantitative PCR was used to detect the expression of ¢ — myc and caspase — 9 genes. The expressions of related proteins Nur77,
mitogen — activated protein kinase 5 (MEKS5),and apoptosis — related proteins ¢ — myc and caspase — 9 in extracellular signal —
regulated kinase 5 (ERKS5) signaling pathway were detected by Western blot. Results Compared with the non — matrine group,the
proliferation of MG — 63 cells were significantly inhibited and their apoptosis were promoted in the 10% matrine group. The results
of fluorescence quantitative PCR experiments showed that 10% matrine could inhibit ¢ — myc transcription and promote caspase — 9
transcription. Western blot experiments showed that in the ERKS signaling pathway, 10% matrine could downregulate the expression
of Nur77,mitogen — activated protein kinase 5 (MEK5),and ¢ — myc protein,and upregulate the expression of caspase — 9 protein.
Conclusion Matrine may inhibit the proliferation of MG — 63 cells and promote their apoptosis through interfering with the ERKS
signaling pathway and regulating the expression of proteins such as ¢ — myc and caspase — 9.

Key words:matrine;osteosarcoma; MG — 63 cells;extracellular signal — regulated kinase 5 signaling pathway;apoptosis

B AR (0S) A& L N /D47 B WL 1 Ji & P
S, R AR R R R 5 =K LB AR
SR, 1) 2 28 P RIBE R O DR 3 B kg IR B L AT
-2 HEEWR2 5 1 1AE N 80% ~ 90% 1Y 5 25 th
BNl A B 3 -0) G R 5 R 1 5 AR AR A R AUH 20% ~
309721 HHT, 0S i & AILHI IF A i B . 0S &A= HA 41,
FEERHF AR BT 5522 ; 697 (PR T)
A WIVER AR 2™ A 35 (0 B R L T R

Bk e i 2510 -1 rp 2 BRI PR IR G T L Kk %
TRAEH s S AR S AU PR 4
TG AR I 13 BE ] 22 o R 240 A R
SRR B A R S 2 IR
i 2B A] S R 4 22 R /O R R AR O (AKT) |
Bel = 2 5GHk X (Bax) FE K 1A 25, T OS 2
S B B A S oo 20 A AME S U T U 5 (ERKS)
JE A 2253 R AL B O (MAPK) 805, Xt 4 il 77
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6 YA GBS AR 2 I Y RO A A R VR
A3 3 4 @ AR P 9 (MMP — 9) 15 0S 41 il i) 12 28
PE BT AL S5 108 0T 2 5 40 8 112 22 S E RO
B I S(MEKS) J2 ERKS (9 ME— 3835 K, 306 I
TRV F ¢ — mye Al Nur77 HAG PR, Hodp
¢ — myc R FI 9 (caspase — 9) 75 40 Jifd J&] 19 v 473 v
B 20 NS Z A A IR R R T
I, ARG R T IS ERKS {5510 % 1Y 98 1
YEFH ML, AR OS B3R 7 B AL S B T
1 #R5F®
1.1 4. A5z

Y #8 : Imark — 22353 5 £ 3 GE [l F1 [ , PowerPac
Basic HLYKAY , #1W4 TF 35 [E Bio — Rad 23 7 ; C6 Plus Bl i
2 MIAY (£ [E BD Bioscience 23 1 ) ; CFX 96 5 ¢ &
7 B A 5E = W (PCR) X (Bio — Rad Laboratories,
Inc. ) ; Hema 9600 7l & [K 47 49 4% (B i 22 1 PR 22 AU AR A
BN s Ni — V EURIF 5T 9% 0 B ¢ 56 64048 ( H 78 Nikon
/AT ) 3 Tanon5200 74 4 [ Bl ik 27 KOG EMG 3 B4 (1 it
KAEFHEABRAFD .

2N 1 S0 (PP & R ZEAE MR A BRA F] L CAS
FH519 - 02 - 8, 4l K 98%) ; CCK — 8 & (L5
FA311 - 02 - AA) P T-E & (L A211 - 02),
P - B i M R A BB I A7 BR 3 F] s DMEM B
F: 3 (HyClone, #1t5>5 SH3002201) , I3 4= IfiL 7 ( Biological
Industries, it 5 & 04 — 001 — 1ACS) , ¢ — myc (It 5N
A1309, Fis B L4 4 1:1 000) , caspase — 9 (5N
A11910, FFEHLB 4 1:1 000) , Nur77 (4it5 4 A6676, Fii
BELLAI R 1:1 000) , #4904 F iDL & 1 48 v AL W RHE AT FR
N NS =R H R Z (GAPDH, 4it52h 10494 -
1 - AP, BB LR 1:20 000) , MEKS BB AL HTIAR (415
15758 - 1 — AP, R B LU 1:1 000) , 0 T2l =
J& A= W B AR A BR 28 W] 5 41 (Cell Signaling Technology ,
fit 5 k#7074, F BE L BN 1:1 000) 5 XMD - 892
(Creative Enzymes, L5 CEL — 1585) ; %¢ & 4t (Cell
Signaling Technology, 4412S, % F b7l 4 1: 100) 5 2456
SE 18 PCR AH G 6 (ot 145 e 8 A4 0 BB I 1 A PR
ANED SRR E R A IRA R, 51
FFAER .

YA BB R R AR MG - 63(ATCC) .

)« EPE SPF 9% SD KR 20 H,6 ~ 8 JEIIA , 1405 o
160 ~ 200 g, 4 H B E B s sh W EH A PR A AL 3
Y1 A 7= AT IE S S SCXK (48 ) 20190003 17 7 F = i
25 °C HHXHEIE 50% ~ 60% 5 12 h BB s B A5
B H R ROK ARG 2l ) S R Y 34 42 5L 5 Bl
Yot A5 A0 B 23 0 S b, SO0 B R R T A R Y

%1 mRNA¥IEHERESWET]
Tab.1 Geneprimer sequences for mRNA amplification
B3] 3l A70(5 —3")
homof - actin — 250F CATGTACGTTGCTATCCAGGC
homof - actin — 250R CTCCTTAATGTCACGCACGCT
CCTGGTGCTCCATGAGGAGAC

¢—myc—F

c—myc— R CAGACTCTGACCTTTTGCCAGG
Caspase 9 = F GTTTGAGGACCTTCGACCAGCT
Caspase 9 - R CAACGTACCAGGAGCCACTCTT
FFE 3R
1.2 A&

B 25 135 4 - SD R BUE MR IR 1 A,
BEAL >R O e B2 20 10% %5 S0 A1, 45 10 2, 4 51 B
A BRER KA 10% v 208, B H 29K, #4523 do 5 3 R
BTSSR 12 h, TARIRGZ) 1 h 5, I8 SRR
25, 8 32 S KB 5 M0 FE T 4 "CAA T B0 (el
3000 r/ min) 10 min, Y& 5E 20 , T 56 CKIE K
30 min, 0. 22 pm fAFLIEREIERS , PRAF T — 80 “CokAE FEH

Y1 % 77 - A0 I FR T 0 10% JiG 4F 17 DMEM £
FrHEH T 37 'C.5% CO, K IR h 5 3% o o S S g 4 Ak
FXECA K A T R R 3K

CCK — 8 LK B0 MG — 63 20 MU 34 7 (1) 500 -
V2 TR R D 22 96 FLAR Y, AEAL 100 WL, 1557 24 h
Jo I O HR B2 ZH 1 10% 5 Z: B A1 (04 75 S 0805 24 10365
I F 55 3% 24,48,72,96 h iFhi A CCK - 837, F
37 “CoH 3 SR T Uk 22 1E 57 40 min, WS A B 2
TASHE R FH AR T 450 nm K AMAGI 45 FL 4 I 6 1
(ODVA , T AT T ARG 11 (%) = (25040 OD1H -
XL ODAE) | (WREZH OD1Y - 25 20 ODAE) % 100%.,

TS ARG ST MG — 63 40 JH T 00 -
W A MR B P & 6 LR T R SR 24 h R SRR N
A O MR JE LN 10% 75 Z 004175 S 08 & 25 113 T 1148 h
Ji , B RRER 22 vl (PBS )Tk 2 WK, B, 77 5 YW,
IRE20RFT, 1300 WL 19 1 x Bind buffer 3 40 it , 5 & .
PR ) B UL BN A Annexin V(FITC, 5 wL) At
R E (PL,5 pl) , #E G E 15 min, T 1 h WA A
JELASCI) 5 240 6 T, S A R TR A R TR
(%) = (AU T 240 MOE + D) R T A A gs) / 4 i
B x 100%.

FEHE PCRAGEIN MG — 63 AR T AHOCTE R 4 S A O -
W AR 4R 2 6 FLAR Y, B5 57 24 h SN O Wk 2 N
10% % 2 9% 41 % 2 08 % 295 1035, T 190 48 h, $2 B
RNA, % Vazyme ¥ 5% 5t} PCRAXH & Ui 45, 78 96 %
E i PCRAX L i#E47 PCR Y 384 . L B - WLsh & 1 (B -
actin) AN Z, 27220 KA B EE I (¢ - mye,
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caspase — 9) FUAHXT AR .

B 2% E[1 37 (Western blot) 3 #6:00 MG - 63 4Ji] Jitd 25
FIR KT B SE IR B, 2 8800] #0 ) ERKS 28 15
Sy F ik, H MEKS & ERKS {55 5l % (10 M — 3005
28 Nur77 X 32 ERKS P84, A F 58 H K i MEKS F1
Nur77 8 28KV AR+ 6 FLAR b, 43 0 MR &
N 10% 5 S8, 0T 5 S0 08 T2 10 23 F P 5 43
O EELH L 10% 2 82H , XMD8 — 922, 10% %508, +
XMDS8 — 92 20, #3172 38 1 ERKS {5 5 % ] 52
MG - 63 A ML JA T AR 5 20 8 O MR FE 2, 10% 5 2 B
2 , vector 2H (10% 7% Z: 8§ + CMV - MEK5aCA ) , MEKS5
2 (CMV - MEK5aCA) , # 153 % 35 ERKS {5 53 %
iE 2R F MEKS I35 S8 0] P 40 8 T~ 0 43 315 97 24 h
Je  BREBUEER T, A ARG v, H30 we B B,
FA K S5 1 B R 80 V.30 min, J5 %4 120 V.60 min,
T S 25 15 B O HE I 180 mA L 120 min, JH 5% Mg 415
041 2 h, FEEAILE HH TBST 2% i vk 31K, FHA 10 min,
4 CHAMF T —PEE T, IE—HT TBST ZEmaliE e 31K,
FR 10 min, AP0, F AR 2 h kSR VE, i H
otk 2E RO (ECL) FIFEBER AR R G AT 5% 5307 -
1.3 SitFELIE

K FH GraphPad Prism 8. 0. 2(263) #4115 5 48 4
M R Ge A 8 B DL X + s 2o, 2H 18] L3R JH one —
way ANOVA 37 P < 0.05 W EFH G H ¥ X,

2 #£R
2.1 &K MG - 63 @fiEH

5OV EEAIA 1L, Bl A 25 ) /E B ) ) ZE K, 10%
T SR OD (B3GR B WA /N, 27 4 S 7 45 328 i 410
il , S RAEIN T MG — 63 40345, H 5L iR AR

TR 1A 2,
OD1H
3 -
2 -
- OVJEZH
| - 10% 520
0 T T T T t/d
1 2 3 4
E1 CCK -8 ERNARREESHEHIMEN MG - 63

2 Rt 58 A 22 M
Fig.1 Effect of different concentrations of matrine — containing
serum on the proliferation of MG — 63 cells detected by the
CCK - 8 method

2.2 B MG - 63 AAUAT
5 0WBEEAAHMEL, 10% 772 il 2 40 e 08 172 % 8. 35 T+
= (P <0.05), 7R Smbe &0 3 MG — 63 41 il 5

44

TR ILE 2,
®2 AEREESHARERIEODELE(X +5)
Tab.2 Comparison of OD values in matrine groups with diffe-

rent concentrations at different times (X = s)

i} 1] 0 E M 10% & A0
1R 0.667 +0.074 6 0.447 +0. 129
Z2K 1.544 + 0. 135 1.3135+0.303
%3KR 2.21125+0.153 1.80225+0. 11
FAR 2.7755 +0.233 2.0905=+0.112
O e 10% 15 S 08 HE 4L
PE-H A02 PE-H D02
1055 Gate: E1 1055 Gate: E1
Q1-U T@1-UL Q1-UR]
) 1.0% 4% 17.8%
103.0 ]05.0a
1040 104.0; -
1030 * 103 05 ﬁ
1-LL Q1-LRy 301-LL -
1004 B e i 10 T rrmmrerrrrnr
102.8 104.0 ]05.0 105.8 ]02.8 ]04.0 105.0 ]05.8
PITC - H PITC - H
A
JHT% %
25 T sk
20 e
154
10 4
5
O E4L 10% v Z il
B

A RXHEE B KA
E: 50k EAAK,P < 0.01,P < 0.001 H3ZH6F,
01 — LRAFHAH=mie,Q1 — URABRAA @A,
2 ESWIMG - 63 HHIAT RHH N
A. Flow scatter B. Bar chart
Note: Compared with those in the non — matrine group,”P < 0.01
and *P < 0.001 (for Fig.2 - 6). Q1 - LR refers to early apoptotic
cells,and Q1 — UR refers to late apoptotic cells.
Fig.2 Effect of matrine on the apoptosis of MG - 63 cells

2.3 AEMG - 63 ARATHXERERKTF
5w ML, 10% 75 S 082 caspase — 9 FE[H F
KA B ETHE (P <0.01),¢ — mye B Fb /K- 3%
R (P < 0.001) , W5 2 B e 3 2ok 1 425 0 2 4H DG Kk
PR 1 40 M R T o T LI 3
2.4 % ERKS 55 EEREXEARIE
50 BELHA L, 10% w7 Z: 0840 MEKS #l Nur77 2
FRKP Y BEFEIT(P < 0.001) , % B #2584} ERKS
{55 am b R IR B W R TR LA 4,
2.5 &t ERKS 5 S ERIAE MG - 63 AT
S5O0k, 10% 7 S 041 . XMD8 - 92 41 |
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i

ok

. 215

O FZAL

LiEROE-SEN
1.5

1.0

10% 15 241

10% 7720 + XMD8 — 92 2] ¢ — myc £ FH R ik KF B &
FI(P < 0. 01),XMD8 — 9241 .10% 4% + XMD8 - 9241
caspase — 9 2K [F1FRIA K- W E TR (P <0.001) , B
45 ERKS #l ] 5] XMD8 — 92 ELA I , X} ERKS
15 5 3 % HL A W0 VE o 3 L] S o it — IR 3 2
f3d i ERKS {55538 R4 MG - 63 4l A 596 1,
i i it ek ME— [ F 2 1 MEKS, IR A& ¢ — myc Al
caspase — 9 i H KA /KEHATIRUE . 5 0 W EELHAR LE
10% 5S84 ¢ - myc F IR EFEIR(P < 0. 001),
caspase — 9 25 [ R KK B E T = (P <0.001) . 5 vec-
tor ZH A H , MEKS 20 ¢ — myc 25 [ % 35 K 3 T+ &
(P <0.01),caspase - 9FEAFIAK P B EFFK(P < 0. 05),
FWIERKS X MG - 63 4i il i T HAA =/, SR 3R

—— RS AN TR AR TR LA 6.
0Tl 10% Iﬁ%ﬁ)&éﬂ o 3 i

B OS 2 Il PR H WG IR , 4 T AR RO R,
AR HENGYT FBEZ N AR 51097 E
SR TS ROR 22 A0 BRI, ELH PEBEIT 25 55 &2
KA AR 27 Dt , et B A A S B A A T T 24
Je 2 T AR AR A T 0 R 60 R A T O TR A e DL

MEKS / GAPDH
1.5

A. caspase — 9 B.c — myc
E3 TEEPCR&EMEATHXERERE
A.caspase — 9 B.c - myc
Fig.3 Detection of apoptosis — related gene expression by the
RT - PCR

Nur77 / GAPDH
1.5

MEKS S “SE— o

Nur77 — N SE—

0.5 0.5
CAPDH o~
o i P 215 0 205
WAL 10% 3 SwAL OWHEAL 109 BWAL OWEEAL  10% %S
A B C
A kB B - C &aitHH
B4 Western blot i%# il MEKS #1 Nur77 E B KA E R
A. Electropherogram B — C. Protein count
Fig.4 Detection of MEKS and Nur77 protein expression by the Western blot
¢ —myc/ GAPDH caspase — 9/ GAPDH
1.5 . 2.0 s
okk kK
¢ — myc - > S S— — 1.5 - = e
1.0 —_
caspase — 9 ‘m—— - - — 1.0
0.5 e
0.5
CAPDH e S
é&” &é“i% 3 ,{/‘\} 0 T T Bkl 0 T T Eibil]
i 9 9 v 3 >
K8 o 7 Qoo, Q%/ @% - «g@ Qqﬁb Qﬂ/u% @\b %@% qqy‘,% q%&
& R R Q-Jf& U , o Qﬁi‘ U @ o
N - > ® S S o N S
& ¢ N o 3 & S
\)&%7 . LX) x
\m‘ mx;,;’v‘/ c\c%%’ﬁ/
N NI
A B C

A. kB B - C. ®ait#E
&5 Western blot ;54 AN\ ERKS & B #IHI5 XMDS - 92 FATHXEBRIEFER

A. Electropherogram B — C. Protein count
Fig.5 Detection of apoptosis — related protein expression after the addition of ERKS protein inhibitor XMDS8 - 92 by the Western blot
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¢ —myc/ GAPDH

caspase — 9/ GAPDH

1.5 2.0 = A
T
¢ —myc - - e— - e 1.5
1.0 AN —_
caspase — 9 — - - -— _ - 1.0
0.5 0.5
G i — - — '
é,& «.é&% o oS 0 T T Rl 0 T T 4151
S A ¢ & & &
& & & $ & SN
N S
A B C

A wkE B - C &éait#Hg
VE: 5 vector B8, 4P < 0.05,%%P < 0.01,
El6 Western blot ;& #illid %1% MEKS E/AT-HX BB HIRAER
A. Electropherogram B - C. Protein count
Note: Compared with those in the vector group,”P < 0.05,22P < 0.01.

Fig. 6 Detection of apoptosis — related proteins expression after overexpression of MEKS5 by the Western blot

[i) 7 (1) o B 124 - 5

WS W T (MRARZ) , HTIHRITEBRRE . £
BN AT R S -2 AR 2 AR R R R I, S
T E 57 5 5 S E LR T 3(STAS3 ) 3 [ 1 ek b
FATT X OS Y7 REAR 1 OS i L 71200, 55 )i%h
TBYT /N OSHH HE , i R B8 o S e B I il g Jo &
BRI T, R EAE AR R BB S FAS / FASL
(E Sy &) caspase — 8 B IGALA 5 AR RR AT 2R E 2
DSOS B HIAE T MG - 63 4 i) , & B0 41 it 4 i
RET R, B R O 40 g TR T AR ST A
H—B A, i G A0 B S i MG - 63 2
JfL DNA 45 8, BEL 5 20 L 75 S 39, [A) I 0T caspase — 3,
caspase — 8, caspase — 9 8 [1 )31k , 1 T B A MR T
PEBET . Caspase Z 5 AE 20 M A T3 B2 gl s 2 32
Z 5 PR 5 AN TR AR 3 e AN T A2
FLARIEAE N, caspase — 9VE M AIRIE NG sl & H A 4%
AR

20 M O T SR R AR AR T T 2 A R R
PRI 25 Py Aie 1 20 R T OS VRYT IS8 il R R I
ERKS J& MAPK 8% , TE A0 MLAF 6 (3558 2 or 1655
Z 05U ) N AT I A 0 - 400 UMEKSS AT ERKS
(4 b, 2 JLME— 3875 7 ERKS S0 5 xR I
A+ ¢ — myc 1 Nur77 BHAPEERRY ¢ - myc TEAH Y
S 30 v 47 R A 125 LT R TR 2 R S
PR R T2 A AR SR R W ERKS BRI A6 5 Y
Nur77 Al Z 540 a =127,

ABI ST A5 R R | 1 S 00T A R G % 4 A
T LR it o e ST S va (YA E it v
P B E I ¢ — mye 235, 0 LRI T8 3h & A
caspase — 9 A M BIBIEH cc — mye SR FRIL T M,
ST 240 B SR S0 1, iR 20 A0 P O 5 i, DA T 1
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A0 ML G PR E P T g B UE v 200 i ERKS 5 53
HE 5 MG — 63 21 ML U T, 43 il i A ERKS 41 i 551
XMD8 - 92 i FkH B {55 MEKS i 1K MEKS, 3]

FHH ¢ — myce FEAIG, A T-8 1 caspase — 9 L FF; iIIA ERKS

IR XMD8 - 92 )5 ,¢ — mye [T, caspase — 9 FFE AT L,

WA T MG — 63 ZHIARCR S XMDS — 924

4, HXMDS - 2B i S CR I 2

25 LRA ¥ 20 1 ERKS {5538 B P MG - 63

4 L8 T M AH DG ER ] caspase — 9 Fll ¢ — mye YR IR A

BFEHE R OS 1A HEBUIR LB IS 2467
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