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Mechanism of MAPK Signaling Pathway in Apoptosis of Human Gastric Cancer MKN-45 Cells
by Dictyophora Rubrovalvata Polysaccharide®

YANG Qian', LU Haiyang', HU Lu'?, WANG Zhongyuan' ( 1. Dept. of Pharmacy, Guizhou
Provincial People’ s Hospital, Guiyang 550002, China; 2. School of Pharmacy, Guizhou Medical
University, Guiyang 550025, China)

ABSTRACT OBJECTIVE: To study the effect of dictyophora rubrovalvata polysaccharide on proliferation and
apoptosis of human gastric cancer MKN-45 cells, and probe into the possible mechanism based on mitogen activated
protein kinase (MAPK) signaling pathway. METHODS; MKN-45 cells were cultured in vitro, and divided into the
control group, low-dose, medium-dose and high-dose dictyophora rubrovalvata polysaccharide group. The effect of
dictyophora rubrovalvata polysaccharide with final concentrations of 0 mg/mL, 4 mg/mL, 6 mg/mL and 8 mg/mL on
the proliferation of human gastric cancer MKN-45 cells was detected by cell counting ( CCK-8) after 48 h of treatment.
The morphological changes of MKN-45 cells were observed under inverted microscope after being treated with different
concentrations of dictyophora rubrovalvata polysaccharide for 48 h. In the experimental group, the final concentration
of polysaccharide was 8 mg/mL. Apoptosis rate was detected by Annexin V-FITC/PI double staining flow cytometry.
Cell cycle was detected by flow cytometry. Western blotting was used to detect the expression of p38 protein kinase

(p38), phosphorylated p38 protein kinase (p-p38), extracellular regulated protein kinase ( ERK), phosphorylated
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extracellular regulated protein kinase (p-ERK), C-JUN N-terminal kinase (JNK), phosphorylated C-JUN N-terminal
kinase (p-JNK), B-lymphomatoma-2 protein ( Bel-2) and the activated cysteine proteinase-3 ( cleaved Caspase-3)
protein, by the ratio of gray value to glyceraldehyde 3-phosphate dehydrogenase (GADPH). RESULTS: After 48 h of
treatment , the inhibition rates of dictyophora rubrovalvata polysaccharide under different concentration (4 mg/mlL,
6 mg/mL and 8 mg/mL) on the proliferation of human gastric cancer MKN-45 cells were (8.27+5.99)%, (21.83+
5.77)% and (56.95+5.21) %, respectively. In the detected concentration range, the inhibition rates of dictyophora
rubrovalvata polysaccharide on MKN-45 cell proliferation increased with the increase of concentration. Under the
inverted microscope, the MKN-45 cell density decreased significantly compared with the control group after being
treated with 8 mg/ml. dictyophora rubrovalvata polysaccharide for 48 h. Results of flow cytometry showed that
compared with the control group, the apoptosis rate of MKN-45 cells in the experimental group increased significantly
(P<0.05) ; results of cell cycle showed that the proportion of cells in G, phase and S phase in the experimental group
decreased significantly (P <0.05, P<0.05), and the proportion of cells in G, phase increased significantly
(P<0.05) ; Western blotting results showed that compared with the control group, the cleaved Caspase-3 in MKN-45
cells in the experimental group increased (P <0.05), Bcl-2 tended to decreased (P<0.05), p-P38/P38 ratio,
p-ERK/ERK ratio and p-JNK/JNK ratio in the control group were lower than those in the control group (P<0.05),
with statistically significant differences. CONCLUSIONS: Dictyophora rubrovalvata polysaccharide can inhibit the
proliferation and induce apoptosis of human gastric cancer MKN-45 cells in wvitro, and block tumor cells in G,/M
phase, which may be achieved by regulating MAPK signaling pathway.

KEYWORDS Dictyophora rubrovalvata polysaccharide; Human gastric cancer MKN-45 cells; Cell apoptosis; Cell

cycle; MAPK signaling pathway; Bcl-2; Caspase-3

B R 0 9 2R AR R I S o b A o i PRt
X AR TS LA S R I i X1 2 25 Tk v T R 0 M X
ACPIE—RVE R E R KRB E 2SI, TR
PRI BT PR 2 B R L R B, CRIE B
PEPR T TR, H 9 A5 I Jed 40 fo B AT B e ) S 02 08 T AR
AP BTG (0 R O (MAPK) {5 538 6 2 2 5 b
JEANMEIESE b T EEME S i, HEniE T
STHEATFR 2%t i 4 . MAPK 5 % 5% 1 1) SCilik 638 . AT
5% BFEME S L AEAT R 2 WX 1 988 MKN-45 4B i 52, FF45 30
FLATINZ BT MAPK {5538 % i M 1R, M eiTai £
B HE— 25 TF & PR AL SR
1 MR5F*

1.1 ##
11 Z0AEkE. A H a0k MKN-45, 10 H 5 3% £ 9 Bl
(L) AR,

1.1.2 883111 B E Ak bk 55 3546 ( 32 [ Thermo Fisher 2y
A)) ;&K EPOCH2 USRI (3¢ [ BioTek /A ] ) ; CKX41 Y
BB S B ( H AR Olympus 23 &) 5 FC500 %137 =X 41 g A%
(%5 Beckman Coulter 23 7l ) ; MICROCL17 /K -4 IR (1175
TG HAR DURAER G A TR AR o

113 250 500 LU AT IR 2, 212 = 98% , W A B VG 28
G AR A R AT, #ES 8 CY210304; RPMI1640 £ 37 55
Ja2E & ¥ B 2 Gibeo 24 F] L5 24 11995065 10099141 ;
AR E0 -8 ( CCK-8) XA & W [ 4= T A T4 (11 ) Iy
HBRAT,#5 N £606335-0500; JEEE 2 71 V( Annexin V) -5
TLARIRZEIEE (FITC) /BT e (P 40 At I - i X 75 &5 1
A g 2 AR R A TR A B, #1450 40302ES20;5 PT 42 (A3

- 1186+ Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No. 10

Flaw ALt T Ay TR(EEG) BROARAF, SN
E607306; — 7] TR ( BCA) & FIVE FE I & il R & B b i3
ZREWEARARAT, #5 R P0010; bt p38 & 11 il
(p38) WAL p38 2 G (p-p38) | 40 ML Hh I 1 2 11 ¥ il
(ERK) M2 b4t g 4N 5 25 M 3 (p-ERK) L c-Jun 2R
S (INK) MR AL INK (p-JNK) BT [ PR AR BRGH I s -
3-R I AU (GAPDH) Mo se BEHTAA A B 22 [E CST A #] it
347 8690S ,4631S 46955 43705 92528 46718 F1 5174 ;2L [ 4
TR KA E FR T 1 i 3 ( Caspase-3) HLAAW H 3 [ Proteintech 2%
Al 54 19677-1-AP ; B Wk EL4N IS8 -2 ( Bel-2) HLik i [ 35
Millipore 23 H] , #t*54 ab1722,

1.2 Ak

12,1 4HBEsESE. N E B MKN-45 4001 & 10% 16 248 135 1Y
RPMI1640 5 5: 368555 8 T 37 °C .5%CO, MM, & 2~
3 d B 1 RBEIRIE, AR IR E] 80% ~ 90% T, T 0. 25%
AR T AR, BOSEUE K A A 525

1.2.2 Ar4H 59525 4RI LL 2x 10 A/ LAY 35 B BE A T 40 g
M B AR A b B v B A (SR ) AR IR, S
LISV B 0 L FEAT 7R 2 0, AR B 2k 4.6 K
8 mg/mL; Xf L2457 G i MR £ 2% v A W (PBS) b HE, A4l
WANEAL,ET CO, BEFRAH LM 15 FE 48 h, FHEIE Wik
BEM S A ROR I RAE RS

1.2.3  CCK-8 JAKa M 4t i 25 M . B4 96 FLAR h i B 37, W)
AHEEFLIIIA CCK-8 3851 10 pL; 7 37 °C 4N ks 3748 rh e iy
B 1 h; FEFRCRI 450 nm ARAIWESEREE OD (B, 40 s 5m
% (%)= (X HRZL OD fH - 525041 OD f8) /(X B4 OD fEi -
2520 OD fH) x100% ",

o E B 25PN 50T 2023 458 23 B4 103



1.2.4  AnnexinV-FITC/PT XU 3% 46 40 A 98 7= 3R 85 40 g 43
k1 PBS Xt B4 5 ST UG A, ST 20 (W Z0FEAT IR 2 HE LUk B
8 mg/mL, 40l LA 2% 10° 4/mL %5 B F T 6 fLi i, {5 5%
48 h JF R & 2 e U 2 W% 1 B i Ak TV PBS Uk %,
1 500 r/min, 8002142 12 em,4 CEL 5 min 72 FIHWR, HE
2 A AR MKN-45 41 Ji 1) 40 B 2 1, 4 40 B %35 B R 4
1x10° 4~/mL, B 100 pL 40 &% T 5 mL =08 9, A
Annexin- FITC ¥ 5 wL 120 pg/mL B PI 10 pL, B8R 5) .
WG IR (25 °C) KL 15 min, J0 A Annexin-FITC 2% #p i
400 wL,i#2T,F 1 h PR Ao >
1.2.5 a4 A A R 40 i JR 1 43 A5 - 43 41 B i 2 4k 2R )
“1.2.4735, ] PBS Yk i )5 WA VIVE, 75% & B [ 5 3T
B, R CEEIR VR EEAIML, A 10 mg/mL LR EE A
I 2.5 wl,37 CIEE 30 min, JilA 50 wg/mL & PT 50 L iR
A9, RSN REASAGIN | 5 443 BT 200 6 JET 1A e A
1.2.6 Z [ 5 EQ 3 3% 46 I MKN-45 41 # p38 ., p-p38.JNK
p-JNK .ERK ,p-ERK | cleaved Caspase-3 I Bel-2 f 3k : 441
K2y b BEIR] 1. 2. 47 30, ERE 3% 48 h 5 U4 4% 20 40 il
1x10° 4~ RIPA #: 3R BUANIE B2 1, BCA ZE 1 v B2 0 2 3 )
ENERAWE, BREMED LERYS SxEA LS
WIS K P AT B K 10 min [ A M, H4& 8
e BRI AR (40w, AT 1 0 B IR 903 TR s T e 258 e
K, LA Z PVDF %, F & 5% R i W3 Ky i TBST ( 3 /4]
W) 12l PVDF B, = R R 35 11 30 min, F— B0 B B
AL B9 — 3T (p38 .. p-p38.JNK , p-JNK . ERK . p-ERK , Caspase-3
—3HLLA 1 :1 000 F e, Bel-2 —HL LA 1 :2 000 %) , fif PVDF
R T —PE R, 4 CHF LR, L/ U%E PVDF E
5~6 %, &K 5 min, F TBST % B A0 B9 HRP F5ic 41
(1:5000 Fi k) , i PVDF R T —HW & WP ,37 CHE
RIEE 2 h i R 2R 20, VRS FE (50 fh2e & Ok
M B, L GAPDH AN il it BG4 B 44 22 12 4%
Mk S R E D
1.3 #itEF*

KA SPSS 22. 0 AR IR SR AT S b B T ROk
P xxs F2m 24118 LR B IR 28 7 22 00 M, T 9 LE 35k
t K% ; P<0. 05 h2ZEFAB G,
2 H#R
2.1 TR SHEXT MKN-45 20 118 58 i 5500

4.6 K 8 mg/mL LLFEATIRZ K53 AE FF MKN-45 2 Jifd
48 h J5 , S IRAIAR L, MKN-45 40 it A48 52 2040 ), BLRE%
A BE (R B0, 4 B S 3 20 FEAT IR A L P R R
S22 (10 0 L T ) R AT P R LA, 22 R SR L
(P<0.05), W#E1,
2.2 AEMFIHSHEIT MKN-45 RS0

AEE N R K 100 £5 WK BoR, L0 FEAT IR S AR R T
MKN-45 Zififd 48 h J5 , X} BRZH 4 A2 A1 A AR K RS R
U, SRR LA, ST A B 4NN R N, AN i A TE S
KRN, IR IR, DL 1,

o E G250 540 2023 AR5 23 B4 10 11

R1 TRIREMLIEMINS HEX A B E MKN-45 45/
EEANHIZ LB (x2s,n=4)
Tab 1 Comparison of proliferation inhibition rates of human
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Fig 1 Morphological changes of MKN-45 cells treated with

dictyophora rubrovalvata polysaccharide after 48 h
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Fig 3 Effect of dictyophora rubrovalvata polysaccharide
on cell cycle distribution of MKN-45
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