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(# ZE] HBHM: S M2ERAREE/ NN (NSCLC) - (EMT) i (DDP)
it 25 Ve, BB F kB (NF-kB) {55 8B LS . k. BN B 40 (1 i THP-1
M, GE R EEE (PMA) iS04y MO E R0, 480/ & (IL)-4 A IL-13 K& 355 MO B g
A M43 b M2 B BEAR A . SR Western blotting ¥ F1 6 92 98 5 15 46 3 MO A1 M2 . Wi 40 fiid v CD163
CD86 M A& &Rl 1 (Arg-1) HEARXEN . EIA NSCLC 41 A549, RH Transwell /N=E 43 5] 5
MO Al M2 [ w20 i JE 4 i X SR B 9%, A0 20 0 AS49-+MO 4 (A549 40 it 55 MO [ g 20 i Sh 85 5% ) |
A549-+M2 20 (AB49 40 M1 5 M2 F W 4 i 3 35 3% ) A1 AS49-+-M2-+BAY11-7082 2 (A549 4 i 5
M2 I 2 g 6 3% 2 J5 A 10 mmol- L' NF-«B il 77l BAY 11-7082) o 41 Ja] Ji5 S 56 4G 45 21 A549 41 fifd
VR A G %, Transwell /NaE SCEGHG I 441 AS49 41 i b (2 22 4 i gk, A M it 2500 & 8 (CCK-8) ik
ALK 324K R b DDP A B9 45 21 A 549 4 Az K B0 il S Ap Bom vk & (1C,,) i, Western blotting %
Ko 45 41 ASA9 A P B B (Vimentin) . EF5EE8 1 (E-cadherin) . N#5ZE8 1 (N-cadherin) . %5
K- Snail, B2t P65 (p-P65) . PHEME M (P-gp) MM FIESET- k1 (PD-L1) HEHFIEKFE,
53 Western blotting %%, 5 MOl b4, M241E W4l igh CD163 Ml Arg-1 2 11 3¢ 35 /K - X B &8 7 &5
(P<<0.05), CD86 %K H 5K W 8K (P<<0.05). HETOLE, 5 MO i, M2 4 H w40 i
T CD163 M R BH R, CDI6 M I RIBW S . MM LY, Kigk 24 48 hint, 5 AS49+MOH It
B, AS49+M2 241 ASA9 MR A& R MW WA m (P<<0.05); 3AILIEFREKR T, 5A49+MO4
He#, AS549+M241 AS49 4 RIIR A &R W e (P<<0.05); 5 AS49-+M24 b, A549+M2+
BAY11-708241 AS49 A P RIJR AL A R B IEAL (P<<0.05). Transwel/NE2H, 5 A549+MO4 5k,
AS49-+M2 2 AS49 41 il v 4% 7% 40 i B0 3 m (P<<0.05) 5 5 AS49+M2 41 HL g, AS49+M2+
BAY11-7082 41 A549 4 g v 12 22 4 o B0 W ydi /> (P<<0.05); 3AMLH FE A, 5 AS49+M0o4
LA, AS549-+M2 20 A549 4 g i (= 2% 40 M £ W1 i 3% in (P<<0.05). CCK-87%, 2.50. 5.00. 10.00.
20.00 f1140. 00 mg-L" ' DDP AL HUJ5 , 5 A549+MO 4 Fe#5, AS49-+M2 41 A549 40 i A= K 410 il 2 15 1A
BREAL (P<<0.058 P<<0.01), IC,EHHMBTHE (P<<0.01); 3HILFFME R D, 5 A549+-M04
Fb#, AS49-+M2 41 AS49 4 A= K 303l SR B 8 BE R (P<<0. 0588 P<<0.01), IC,{H5¥ M % F+ &
(P<<0.01); 5 A549+M24 H#, A549+M2-+BAY11-7082 20 A549 40 il A= KA 5 WA B 7k (P<
0.05), IC,, fH¥ M M (P<0.05). Western blotting %, 5 A549-+MO 4] HL#, AS549-+-M2 4]
A549 40 i v E-cadherin 2K 1 3 35 K SF W] 8 [f% K (P<C0.05), N-cadherin, Vimentin #1 Snail % [1 % i
KB R E (P<<0.05); 3AILKEFREKAS, 5 AS49+-MOYI HE, AS49-+M2 41 A549 4 iy
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E-cadherin & H # 15 KB B R#EAE (P<<0.05), N-cadherin, Snail, Vimentin fl p-P65 & H # ik /K F 1
&I mE (P<0.05); 5 AS49-+M2 4 4, A549-+M2+BAY11-7082 41 A549 4 ffih, E-cadherin
EHFRKKEW R E (P<0.05), Vimentin, N-cadherin fl p-P65 & [ 3 5 K F ¥ 1 B JE K (P<<
0.05). 5 A549+MOZ b, A549+M220 A549 i P-gp FI PD-L1 4K R A AU Wb m (P<
0.05); SHIMBFRIKA T, 5 AS49+-MOLL LA, AS549+M241 A549 41 il v P-gp F1 PD-L1 2 11 % ik
K TR (P<<0.05); 5 AS49+M24H#, A549+M2-+BAY11-7082 4 A549 41 Jiid  P-gp FlI
PD-L1#E F R BKCEH IR (P<<0.05). §5i8: M2 E Wi i n] J8 4 NSCLC 40 il EMT fi2 #F i 73
1R, W% P-gp M PD-L1 & (&2 0 DDP it 2y, HAEHHLH T fE 5 NF-«B {5 538 #4756 .
[X@ ] MRAACE RN JE/NaEEs ; N5 «Bs - B il ; s
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Promotive effect of M2 macrophages on epithelial-mesenchymal
transition and cisplatin resistance in non-small cell lung cancer
AS549 cells by regulating NF-kB signaling pathway

WANG Xingxiang', ZHAO Ying', REN Qiaotong', WANG Hefei*, PU Gang', L1 Chun'
(1. Department of Immunology, School of Basic Medical Sciences, Beihua University, Jilin 132013, China;
2. Department of Oncological Gynecology, First Hospital, Jilin University, Changchun 130021, China)

ABSTRACT  Objective: To discuss the role of M2 macrophages in epithelial-mesenchymal transition
(EMT) and cisplatin ( DDP) resistance in the non-small cell lung cancer (NSCLC), and to clarify the
regulatory mechanism of nuclear factor kB (NF-kB) signaling pathway. Methods: The human monocytic
leukemia THP-1 cells were selected and differentiated into MO macrophages by phorbol myristate acetate
(PMA) induction, followed by M2 macrophage polarization through interleukin (1) -4 and TI.-13
stimulation. Western blotting and immunofluorescence methods were used to detect the protein expression
levels of CD163, CD86, and arginase-1 ( Arg-1) in MO and M2 macrophages. The human NSCLC A549
cells were co-cultured non-contactly with MO or M2 macrophages in Transwell chambers, and the cells
were divided into A549+MO group (A549 cells co-cultured with MO macrophages) , A549-+M2 group
(A549 cells co-cultured with M2 macrophages), and A549+M2+BAY11-7082 group ( A549 cells
co-cultured with M2 macrophages and treated with 10 mmol-L ™" NF-kB inhibitor BAY11-7082). Wound
healing assay was used to detect the wound healing rate of the A549 cells in various groups; Transwell
assay was used to detect the number of invasion A549 cells in various groups; cell counting kit-8 (CCK-8)
assay was used to detect the inhibitory rate of proliferation and half maximal inhibitory concentration (ICs,)
value of the A549 cells after treated with DDP in the co-culture system; Western blotting method was
used to detect the expression levels of vimentin, E-cadherin, N-cadherin, transcription factor Snail,
phosphorylated P65 (p-P65), P-glycoprotein (P-gp), and programmed death-ligand 1 (PD-L1.1) proteins
in the A549 cells in various groups. Results: The Western blotting results showed that compared with
MO group, the expression levels of CD163 and Arg-1 proteins in the macrophages in M2 group were
significantly increased (P<C0.05), while the expression level of CD86 protein was significantly
decreased (P<C0.05). The immunofluorescence results showed that compared with MO group, the
expression of CD163 protein in the macrophages in M2 group was enhanced and the expression of CD86
protein was weakened. The wound healing assay results showed that at 24 and 48 h of culture, compared
with A549+MO group, the wound healing rate of the A549 cells in A549+M2 group was significantly
increased (P<C0.05) ; in the co-culture system, compared with A549+MO group, the wound healing rate
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of the A549 cells in A549+M2 group was significantly increased (P<C0.05); compared with A549+M2
group, the wound healing rate of the A549 cells in AS49+M2+BAY11-7082 group was significantly
decreased (P<C0.05).
number of invasion A549 cells in A549+M2 group was significantly increased (P<<0.05) ; compared with
A549+M2 group, the number of invasion A549 cells in A549-+M2-+BAY11-7082 group was significantly
decreased (P<C0.05) ; in the co-culture system, compared with A549+MO group, the number of invasion
A549 cells in A549+M2 group was significantly increased (P<C0.05). The CCK-8 assay results showed
that after treated with 2. 50, 5.00, 10.00, 20.00, and 40.00 mg-L ' DDP, compared with A549-+MO
group, the inhibitory rate of proliferation of the A549 cells in A549+M2 group was significantly decreased
(P<<0.05 or P<<0.01), and the IC;, value was significantly increased (P<C0.01) ; in the co-culture
system, compared with A549+MO group, the inhibitory rate of proliferation of the A549 cells in A549+
M2 group was significantly decreased (P<Z0.05 or P<C0.01) ,
increased (P<C0.01) ; compared with A549+M2 group, the inhibitory rate of proliferation of the A549
cells in A549+M2+BAY11-7082 group was significantly increased (P<C0.05), and the ICg, value was
significantly decreased (P<C0.05). The Western blotting results showed that compared with A549-+MO0
group, the expression level of E-cadherin proteins in the A549 cells in A549-+M2 group was significantly
decreased (P<C0.05), while the expression levels of N-cadherin,
significantly increased (P<C0.05) ; in the co-culture system, compared with A549+MO group, the
N-cadherin, and p-P65 proteins in the A549 cells in A549+M2 group

were significantly increased (P<C0.05), while the expression level of E-cadherin proteins was significantly

The Transwell assay results showed that compared with A549-+MO group, the

and the ICy, value was significantly

vimentin, and Snail proteins were

expression levels of vimentin, Snail,

decreased (P<C0.05) ; compared with A549+M2 group, the expression levels of vimentin, N-cadherin,
and p-P65 proteins in the A549 cells in A549+M2+BAY11-7082 group were significantly decreased
(P<<0.05),
compared with A549+MO group, the expression levels of P-gp and PD-L1 proteins in the A549 cells in

while the expression level of E-cadherin proteins was significantly increased (P<C0.05) ;

A549+M2 group were significantly increased (P<C0.05) ; in the co-culture system, compared with
A549+MO group, the expression levels of P-gp and PD-L1 proteins in the A549 cells in A549+M2
group were significantly increased (P<C0.05) ; compared with A549+M2 group, the expression levels of
P-gp and PD-L1 proteins in the A549 cells in A549+M2-+BAY11-7082 group were significantly
decreased (P<C0.05). The M2 macrophages can regulate EMT in the NSCLC cells to

promote the invasion and metastasis of tumor, and modulate the expressions of P-gp and PD-L1 to

Conclusion:

enhance DDP resistance, which is associated with the NF-kB signaling pathway.
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HSAEALERMET 15% 0 AE/N I (non-small
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85% ¥, ZRUBRHBEAEMICHIE S, MRk
AT T 25 2 52w H 100 i R R S B
Wos o Il By %k 2 R 5 M R 5 (tumor
micro-environment, TME) % )4 3¢ . g AH ¢
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i 988 152 i 400 JL f) 5096 1 9 AH G I 40 i T LA
T 2 ML B MO BRI AR B M2 2L, M1 E
Wi 40 B i Thl 28 B N 7 T 48 % v (interferon-vy,

IFN-y) A, REVCOMIEER; M2 E 1
4 B H Th2 4 g - 1148 i A %E(mterleukm IL)-4
FifTreA, REMERMEARERN . B B
/8 e TME o M2 B 20 M0 A 32 108 55 il L 40 i
el R B S0 45 R B B MO R TS A B I G .
A 7 kB (nuclear factor-kB, NF-kB) {55 i % &
S B A I Y R E B, N R TE R A A Y AR )
o, Tﬂ#ﬁﬂ@ﬁiﬁ%*&ﬁiﬁ%%ﬂ?ﬁﬂ“
NF-kB 15 5 3 P& (9 5 5 1 1k T A2 2 i 9 40 Pt 34 7
12 78 R % 7% K il & B RN Ak 7 i 25 45 Y. BT,
M2 I 20 0 2 75 7T L3R 45 NF-kB {5 538 2% 4
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NSCLC #F Jié 1 & WA s o AHE 5 DA B A% 20 i
19 THP-1 40 i 75 5 i) M2 F W 41 il #1 X NSCLC
ASA9 AL Ry WF ST G2, 38 o AR 2 A A0 i I B R
FHHAL TME, WL M2 I 4 i 2 75 3 i NF-«B
I A E ASA9 4B I R -IA i Ak (epithelial-
mesenchymal transition, EMT) Flli41 (cisplatin,
DDP) i 25, LAk M2 I 40 A e 3k fi Jed ik e 412
HEHT B B S AR I o

1 #MHE5RE

1.1 @R 22X XM E  ANSCLC A549 41
LA E i AT R R E R A IR A R, N 2
JiL il THP-1 248 i 3 0 [ b B R 2% Bt L it 20 i
J% . DMEM 15 3% 5 51 THP-1 40 g % FH 55 35 3L 0 [
ROE T R A A, IR (fetal bovine
serum, FBS) W [ N5 B 38 A W RHECA R
"), IL-1314 [ LA {131 ProSpec 23 6], BCA & H #k
BE K I F) & . RIPA 2@ e . 4 5 (phorbol
12-myristate 13-acetate, PMA) ., IL-4, NF-kB #il
il M BAY11-7082. 40 i #2 J¥ ¥ %€ 17 i & 1
(programmed cell death-ligand 1, PD-L.1), J#JE &
FH (Vimentin) . E¥5%i& H (E-cadherin) . N45%h
# 1 (N-cadherin) . P65 #l% 53 F F Snail §L &1 1y
HEWE S REVWHARLA, GAPDH, # R 1t
P65 (phosphorylated P65, p-P65) . ki & & i 1
(arginase-1, Arg-1) H1CD86 HL Ay [ 1 #B 1E AE 4
VAR F, CD163 M PBE&E 1 (P-glycoprotein,
P-gp) Huikm B B0 2 s AW H AR A F, DDP
W AL ZE AR A BRA A, Transwell /hE (L
. 0.4F08.0 pum) W A 3£ Corning A, 4fid it
$ik#) £ 8 (cell counting kit-8, CCK-8) g [ i 3§
MER AR A PR F], Matrigel 114 [ € [ BD 2
A, ECL &6 8 @5 [ 75 M 5290 L W Rk A Al
ZIIfEmEbR AL (A5 . Infinite M200 pro) W [ 3
+ Tecan /A W], LB B (F5 . TH4-200) 14
AHHABMKEHAR, REECRERE (B,
ChemStudio SA) Wy [ £l = H &2 /A 7] .
1.2 THP-1 % fi = A549 tm Je 3% 3k  THP-1 40 iy
9% T THP-1 & UK F2 B, ASA9 A K5 5% T &
10% FBS fil 1% & -85 % % 1 DMEM ¥ 32 b, &
F37°C. 5% CO,MAE TR F%
1.3 THP-1%@fe# F 54k MOF M2 E & &4 Jit
e O R K 9 THP-1 4800, #4540 1< 10°4
A Y %% RE G T 6 FLAN MBS SR b, A 70 pge L

PMA £5 3% 24 h, %410 h MO B W 40 ffe . 78
MO E g 48 ffd b ofim A 40 pg- L' IL-4 1 20 pg-L !
IL-13 3552 48 h, H ok M2 E W4 i, U 4k
M2 E Wi, & Western blotting ¥ Fl 9 98 e ik
A6 4 A b M2 B R 4 i bR &Y (CD163 #l Arg-1)
KM EBEAMAREY (CD86) KikTFN .
1.4 FBEBERERBIAAZELIR RS 4A
e FHFL4E 0. 4 pm Transwell /)y 38 € 87 JF £ fh 5 3
BHREFR, WMSX100M AS49 4N E T R %, 4%
10°4 MO F1 M2 B BEA A 43 ) & T b % . SC9 i o
I3 AS49+MOZH (A549 41 5 MO i ik 21 Jifg 1%
F%) MAS49+M22H (A549 40 Ml 5 M2 [ 1w 20 Jfg 4
B:3%), arbr M2 B R 40 i 7 AS49 41 il EMT Hii
B 25 B E T . PR ST ASA9+MO A (A549 48
M5 MO E g Mg 4L 15 5% ) . AS49-+M2 41 (A549
g M 5 M2 B w40 i It KR 58 ) M AS49+M2+
BAY11-7082 21, 43 #7 BH W NF-«B {5 5 # #% 5
M2 E g 20 g 76 A549 28 il EMT FIG A i 25 H i) £
. AS49+M2+BAY11-7082 44 (A549 4 iy 5
M2 g 40 g 3 5% 3% )5 A 10 mmol- L™ NF-xB i
HF BAY11-7082)
1.5 Western blotting x4 MEE A& A& G |
ABARKRRBZAAMIMB Y EMT A X ZE G AR
PD-L1#= P-gp & & &K AK-F  RIPA 24 i 42 B
ML B L, BCA B &l e g i 2 ik B . DA
FL 30 pg W ¥ B #E 4T 10% SDS-PAGE ML Jk , i i
BEREA LW R B EPVDE L, HIARE
I 3P 15 min, A —#1CD163. CD86., Arg-1.
N-cadherin, E-cadherin, Vimentin., Snail, PD-L1.
P-gp. p-P65. P65 GAPDH (1:1000), 4 °CHE
Fi®. WH, WA (1:3000) ZiREE
50 min, ECL B . W, Image JEM5 & H
A IKIEML, VAGAPDH IINZ, TR HMEAE
KK, HWE A RIBAKE=H & A &0 KE
{H/ N 28 H 5l K BEE
1.6 #EELEARMMOAM2EHLmMIET CDI63 &
CDS86 & @ & X oL 0.25% [ I 1L MO F1 M2
EmEgife, FHRRBENLPHETCR . WHA% £
5B R A R I A2 20 min, e (B R E R E
10 min, MA 5% BSA, 37 “CE ] 30 min J5 A —
Pt CD163 (1: 100) A CD86 (1: 100), 4 Cit
Wo WH, A Cy3286hric i —Hi, 37 Cihdlb
B H 1 h, DAPIZLH 5 min, £, 2968 MEN
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TOF R AR BIR o DL A 9 96 Ol 9 B AR 3R CD163 Al
CD86 1 K Ik F L

1.7 fafax R E£HANEIZRER P LA M
X RS FE EHFAKO0.4 pm Transwell /N =
12 L 40 L 85 Fe i L B R 1k &, & B AL 5} 10° 4
ASA9 YA M i % BEHE RN TR 2, Y A0 R 2 Al G
B, 200 pL A 3k 3 5 0IJR o BE R R 22 vh
(phosphate buffer saline, PBS) ¥ ¢ i 7% 20 A ,
2X 10 MO M2 E W 4 i 73 il & T L%, 4 5
F 0., 24 #1048 h [ B Xy WE X #1740 1, Image J
B R RE A, SRR & AR, LR
KR A A R AR R 5 E 0 A0 i 3 8% 3% 19 AS49 41 i
EHAET . MR A G %= (0 hRJRmH—
24/48 KRR AL) /0 h R 1 AL < 100% .

1.8 Transwell T EHBA M EIEHKAPLIHA
AS49 m e ki3 £ i 0.25% TN L5 B wE
MRS 3% 48 h 945 20 AS49 40 fifL, LA%EAL 6 X 10*4>
90 M % A T E ek 50 pl BRI AL AR
8.0 pm Transwell/NE %, T DMEM #5% ,
INE T2 A 600 pl. % 5% FBS ) DMEM £ 3%
Wo R 20 hBUH/NE, 4% Z2 BB EEE & 20 min,
SE YL (6 10 min, B AHUBE T BE AL L ER 5 A4S 0
THI MR, Image TR ITH AR 22 A MIEL, LR 2
JL SR 2 5 I W A i B 5 Y ASA9 AH LR 22 e
1.9 CCK-8#kA&M &3R4k R FDDP L X241
A549 2 g & K 3 H) & Ao ¥ Hodp ) %E (half maximal
inhibitory concentration, ICs )& 0. 25% JHREETH b

1 2 Mr
cD163 [N 160 000
CD36 [ 70 000
Arg-l | S — 35 000

42 000

Bactin |

A

5B WEAH M LG 5% 48 h i & 41 AS49 4 i, LAAgAL
3. 5X 10° > 4 il 19 %% B 42 Bl T 96 AL 4H i 35 2 Al v
B3 NE AL 4 A 1.25~40.00 mg-L ™"
DDP, }: 3% 48 h )5 &L A 10 pl. CCK-8 i W ,
37 CWEE 2 ho RIEEARL TP K 450 nm 40 2 2%
L (A) fEH, R AE RS R, RH
SPSS 18. 0 4¢ % 1F F Probit [8] 5 4 13454 1C. {8 .
YA KA R = (W BT A — 248
AfE) /XFBRZEF- 3 AfH X 100% .

1.10 %254 KA SPSS 18. 048 i1 4 ut 17
1 2% M1, GraphPad Prism 9. 5 4% 4 2 i 1% .
2H E WEAN A CD163, CD86 Fl Arg-1 4K F k7K
e, SRR IR ASAO DR AR REM N
B A KA A IC, [A A S 40 i EMT AH 26 2
1. p-P65. P-gp M PD-L1%& AR BKFEHHEIE
B, Lhats T, 241 REA B8 R
B 7 22 40 M, 4 TR RE AR B B0 L AR
LSD-z #6556, 2 2H 8] 4 A X5 %50 L Bk F PR ok 7 R A
K. LA P<<0.05 MR AH G H2%E L.

2 5 R

2.1 MO#F= M2 E " %5 % CD163.CD86 F= Arg-1
E G kikKRFE Western blotting ¥ 4 Il 45 i R .
HModl b, M24lE gl g h CD163 fil Arg-1
R IRAKCEE I B TR (P<<0.05), CD86#HE HFEIA
HKOF-BA BREAE (P<<0.05). WLIE 1. Sy stk
iR R SMO4lbE, M2 E W4 CD163
HFRIAHR , CD86 HE 1AM s . WK 2,

Lo, MO
M mw
o— 3k
£ os} =
o
3 *
= 06
o
>
5
g 0.4F «
5
=z 0.2
=
m

0 _—
CD163  CD86  Arg-l
B

Lane 1:MO group;Lane 2: M2 group. "P<<0.05 compared with MO group.

El1 Western blotting ¥l 2 20 B B4 i 5 CD163.CD86 #l Arg-17E HFE A H K E (A) R E4&E(B)
Fig. 1 Electrophoregram(A) and histogram (B) of expressions of CD163, CD86, and Arg-1 proteins in macrophages

in two groups detected by Western blotting method

2.2 RumBRBERLSE FF24MAShE, 5
AS549-+MO 4 L8, A549-+M2 40 A549 41 iy ¥l I

AR B FE (P<0.05)., WE3HMFEL, 341
B FRA R P, REFE24 M4 iy, 5 A549-FMO4H
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CD163 Merge

method

Feds, A549-+M24] A549 40 i %I i & R ¥ A . I+
B (P<<0.05); 5 AS49+M2 4 It # , A549+
M2-+BAY11-7082 41 A549 40 il %] I i & 44 0
R (P<<0.05). MLIE4F%E 2,

A549+MO A549+M2

0h

24h

48 h

B3 241 A549 A MIRIR A& 15 BL( < 40)
Fig. 3 Scratch healing situations of A549 cells in two
groups (X40)

£1 24l A MMEREAER
Tab.1 Scratch healing rates of A549 cells in two groups
(n=3, xts, /%)

DAPI CD86 Merge

B

B2 SEEREERN 24 E 4P CD163(A)F CDS6(B)FHE A FXIER

Fig.2 Expressions of CD163(A) and CD86(B) proteins in macrophages in two groups detected by immunofluorescence

A549+M2+
BAY11-7082

A549+M0O

A549+M2

Y

[ i ki | T

B4 SHILFEFER T AS4HHRIEAAHEIR (< 40)
Fig. 4 Scratch healing situations of A549 cells in

co-culture system in three groups ( X 40)

2 SHBLHIFERR P AS WA AR
Tab. 2 Scratch healing rates of A549 cells in co-culture

system in three groups (n=3, %5, /%)

Scratch healing rate

Scratch healing rate

Group

(t/h) 24 48
A549+MO 22.71+3.25 30.41+2.95
A549+M2 35.2942.63 45.02£2.41
A549+M2-+BAY11-7082 29.41+3.55 36.63+2.84%

Group

(¢/h) 24 48
A549-+MO 21.83£2.80 28.2642.68
AS49+M2 29.024+3.17 39.64+2.24°

'P<<0.05 compared with A549-+MO group.

2.3 BAASAImIE TR A M 5 AS49+HMO
4 (107.29 4 + 10.24 4~) H &, AS49+M24
AS49 41 Jfg vh = 22 40 B %k (148,354 £14.854)
B @ M (P<<0.05)., 3R HFHR RSP, 5
A549 + MO 41 (98.73 4~ + 13.73 1) L #,

"P<0.05 compared with A549+MO0 group; “P<C0.05 compared
with A549+M2 group.

AS549+M2 20 A549 41 i 1= 28 40 i % (146. 914> &=
18.484) HB BN (P<<0.05); 5 AS49+M24]
Fodr, AS549+M2-+BAY11-7082 2H A549 41l il {2 28
41 M % (108. 654~ 9. 94 4~ ) B g 0 /> (P<<0. 05) .
UL 5#1 6.

2.4 BAASAIBMMERIH FAIC, ML 2.50,
5.00, 10.00. 20.00 1 40.00 mg+L ' DDP 4b B
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IC fE ¥ M 8 F+ 5 (P<<0.01), 1.25mg-L ' DDP
AEFRS, 241 AS49 4 A K ] 3R AN IC [ g 22
S TG E X (P>0.05) ., 3HIMLRRIKR
., 5 AS49+MO A AL, AS549-+M2 2 A549 4
JEL A R A A B AR (P<<0. 05 8¢ P<<0.01),
IC,HH M EI®E (P<0.01); 5 A549+M24H
Fo i, AS549+M2+BAY11-7082 41 A549 4 i 4=
KA H R BT (P<0.05), 1C, 14 %0 & %
fit (P<<0.05), 1.25 mg-L 'DDP4HJ5, &4
AS49 4 AR AR FAIC M8 L8225 ¥ L Ge it
HEX (P>0.05), W34,

2.5 &% A549 4 F EMT 48 % % & # p-P65 &
BkEAKE 5 AS49-FMOA L, AS49+M24
A549 4 g H E-cadherin & [ 3 i /K F B & % %

A': A549+MO group; B: A549+M2 group.
B5 241 AS49 4l RRIEIL (458 %, < 200)
Fig. 5 Invasion of A549 cells in two groups (Crystal
violet, X 200)

e s (P<<0.05), N-cadherin. Vimentin #1 Snail & [ 3
A A549-+ MO group; B: A549- M2 group; C: A549+ M2+ WA H IR TR (P<<0.05). W7, 341368
BAY11-7082 group. FRkZ ., 5 AS49+MO 4 L #, A549+M24H
B6 3HEILHFERED ASOMBPERBI(ERE, A549 4 s b E-cadherin £ 1 3% ik /K °F B 1 % %
»%200) (P<<0.05), Vimentin, Snail. N-cadherin il p-P65
Fig. 6 Invasion of A549 cells in co-culture system in HHEBACEH I B TR (P<<0.05); 5 A549-+

three groups(Crystal violet, X 200) M2 41 H 4% . A549-- M2+ BAY11-7082 2 A549 4

e # E-cadherin 5 H R X K E W B A & (P<
Ja, 5 A549+MO 4 H A, A549+M2 4 A549 4 0.05), Vimentin, N-cadherin Fl p-P65 2K 4 %% 5 7K
JiL A A A i R S B R (P<<0. 05 8¢ P<<0.01), SERI AR (P<<0.05). LIS,

#3 AFEYWE DDP ARG 2 40 A549 40 M1 A= K305 20 1C, 1

Tab.3 Inhibitory rates of proliferation and IC,, values in A549 cells in two groups after treated with different concentrations

of DDP (n=3, x+s)
Inhibitory rate of proliferation (/%)

1C,, value

Group 1.25mg-L ' 250mg-L ' 5.00 mg-L ' 10.00 mg-L ' 20.00 mg-L~" 40.00 mg-L~" oy /(gL
mg- L.
DDP DDP DDP DDP DDP DDP vime

A549-+MO 2.2974-0.60 7.37740.46 12.9441.19 48.34+2.18 54.8874-1.29 65.7740.46 17.5470.28
A549+M2 2.184:0.15 5.4140.44" 9.4041.47" 36.4343.36" 45.3143.117 54.4643.36" 26.5542.94"

'P<<0.05, "P<<0.01 compared with A549-+MO group.

F4 AFWEEDDPAE)E 3 HILIE IR R i A549 400 A= 30k H0 1C,fE
Tab.4 Inhibitory rates of proliferation and ICs, values of A549 cells in co-culture system in three groups after treated with different

concentrations of DDP (n=3, x+s)

Inhibitory rate of proliferation (/%)

Group 1.25mg-L" 250mg-L" 500mg-L"" 10.00mg:-L ' 20.00mg-L"" 40.00mg-L"' Lo:i;:;iﬂ;i)]
DDP DDP DDP DDP DDP DDP

A549-+MO 2.25+£0.23 7.35+£0.41 15.20+£0.75 44.6841.85 56.50£1.33 62.95£2.98  18.21+£0.79

A549-+M2 2.07+0.16 4.17+1.89 9.21+1.147  33.76+2.09"  46.93+2.34" 53.07+1.55" 27.03+1.39"

A549-+M2+BAY11-7082  2.1940.19  6.434+0.78% 13.824+2.20° 40.504+1.64>  53.07+1.52> 56.854+1.39> 21.804+0.71°

"P<20.05,"P<0.01 compared with A549+MO group; “P<<0.05 compared with A549-+M2 group.
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Fig. 7 Electrophoregram (A) and histogram (B) of expressions of EMT-related proteins in A549 cells in two groups

detected by Western blotting method

1 2 3 Mr
N-cadherin_ 140 000
Vimentin _ 54 000
GAPDH |

A

1.0 B A549+MO
= I A549+M2
2 o8} T W A549+M2+BAY 11-7082
e
§ N
= 06 * .
5 A x
5 04
% R
2 A A
& 02 *
m
0 - .
> & & S ©
Q,S‘& Q,S“é &S o Q,Q
S I8
< ~
B

Lane 1: A549-+MO group; Lane 2: A549-+M2 group; Lane 3: A549+M2+BAY11-7082 group. "P<<0.05 compared with A549-+MO0

group;“ P<C0.05 compared with A549+M2 group.

B8 Western blotting ¥l 320 AR R P ASAO P EMT MR E B AR KE(A)MELE(B)

Fig. 8 FElectrophoregram (A) and histogram (B) of expressions of EMT-related proteins in A549 cells in co-culture

system in three groups detected by Western blotting method

2.6 &L A549 4@ P-gp Ao PD-L1 & 9 R & K
F 5 AS49+-MOY L H, AS549+M2 4] A549 4
Jitd H P-gp f1 PD-L1 8 [ R B ACEFH B A& (P<
0.05), W9, 3etHILEFIER D, 5 A549+-MOH
Fee, AS549-+M22H A549 4 il P-gp F1 PD-L1 &
HRIBKFEHI R I & (P<0.05); 5 A549+
M2 24H e #, A549-+M2-+BAY11-7082 20 A549 4
e H P-gp Ml PD-L1 % A £ ik K F 5 B 8 [ 1%
(P<<0.05), WL 10,

3 3 i
Whoe ' R . BT LiES ok
M1 A M2 E Wi, Horp M1 FE vE40 I ZAr &8

A — &k A & B (inducible nitric oxide sythase,

INOS) Ml CD86, M2 F I 40 Ml & 2 bs W A
CD206., CD163 Fll Arg-1. AH#F 70K THP-1 41 j K
U5 MO B g 4 i of 114 1 IL-13 35 % )5
CD163 fl Arg-1 8 4 FiA A & L, CD86 & %
KRR, Hos M2 E 4 S

M2 [ Ik 240 Jif0 75 i Jee 400 09 B A% L S e o
FAL 7 T 25 45 07 T A AR 00 BFSE T

/R TME ff M2 F g4 i 5 NSCLC ik 12 45 5 # A
Ji R o3 3 2 AR W 2 AT O A R D ORHR (R AR
ML 4 A 58 4 T B . EMT 2 I e % 3% 10 G B A0 3R
Al 3 1R Snail A B2 5E 5 S T (Twisy), i
(8] R ANAEAR Y Vimentin fl N-cadherin 4= 5, 1l
il _F Bz 20 M5 2 ) E-cadherin 3k, i 1M 3 5 i g
MR IR AR 2R EE ) T BT Y R M2
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Fig. 9 Electrophoregram (A) and histogram (B) of expressions of P-gp and PD-L1 proteins in A549 cells in two

groups detected by Western blotting method
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Lane 1: A549+MO group; Lane 2: A549-+M2 group; Lane 3: A549+M2-+BAY11-7082 group. "P<<0.05 compared with A549-+MO0

group;“P<C0.05 compared with A549+M2 group.

E 10 Western blotting BRG] 3 41 IL3EFR i 7 o A549 M B P-gp Al PD-L 1 A KA B 3k (A) X H &K (B)
Fig. 10 Electrophoregram (A) and histogram (B) of expressions of P-gp and PD-L1 proteins in A549 cells in co-culture

system in three groups detected by Western blotting method
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S, 8] 5T 0 Y VG 5 IH - Snail 2 LR GA B
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HERR R RS
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Z—o P-gp i —FhRERAKBIME L W HE 22, WAk
I7 25 W HE A0 B A0 R AR AL T RO . R B
7N s M2 BRI T o AN A [TL-10, %44k
H K HF B (transforming growth factor-B, TGF-B)
FIL-6] Wi I 9 40 B P-gp 7 A2 it 250 . PD-L1
FIRTEDT 5t FE 5L 40 A0 g A e T, S AR R

P BE 12 %Z K 1 (programmed cell death ligand-1,
PD-1) MEAER, #63H T kB HIE G S &%
G MR TIAE * . WS Y Bon . MR 40 PD-L1
Gk KV 5 AL ST T 25 % VDA OC o AR 9T T 245
NSCLC H % i 20 40 PD-L1 % H 32 35 K F W]
T, AJ7 R PD-L1E H KA i 5 NSCLC &
ANEFGA I " HAT, M2 W40 il g 20 i
P-gp F1 PD-L1 2 1 19 4 45 7 F i A W4l 18 . A 4)F
REERER . 5 M2 H W0 S5 55 19 AS49 41 i
H1P-gp Fl PD-L1 8 1383k L, #2878 M2 B W40 i
A fig a1 7 75 NSCLC o P-gp A1 PD-L1 2 1 A9 % ik
RAEARIT #EPU/E . DDP & NSCLC Il K — 21k y7
259, WUk, AWF5EE HASF N E DDP 4 5 4E H
5 MOF M2 B B0 M 3L 355 5209 AS49 A fifd, 45R B
N 5 M2 WA 8 R IS A AS49 40 i AR K



FRE, . M2 B A R NF -« {35 5308 00 A /N 40 B Bl 5 AS49 40 B - f -] B Ao 651

Tl BEAR, IC AT &, $m X DDP Ay B
B, DL EZERFRIT . M2 F g2 i nl i i A 45
P-gp #l PD-L1 # I i % 35 42 i NSCLC 41 i DDP
fiif 245 .

NF-kB A2 5 B0 & E 38 1, i85 53721
S . MR R R S Z AN R A . EMT . I AR
BB AT T 2y R A AR Y R s M2 LA
i T 383 485 W 9 40 ML NF-kB {5 5 38 8%, {2 3F b g
M= ZE RS, 16 P 5E i 43 W STO0A9 i 42 JiT 98 44
Jitl NF-B & 42 15 58 s Tk . $278 M2 W05 4 i 15
S B NSCLC 4ii fis EMT H1 DDP fiif £ 7] fig 55 NF-«kB
fH5 A ¢, AR RSB, AS49 40
o NF-«kB {5 5 i #% 5C 5 245 1 p-P65 75 5 M2 H Wi 4
Jif S 15 35 5 F A K R TR, R M2 g 41 A
AR AS49 i il NF-kB 15 538 #% . BH T A549 4
Jitl NF-«B {5 5 3 B vl B 0 55 M2 B b 40 i Xt
AS49 4 AR ST B8 AR Z2AE T, IR EMT A ¢
EHMFEE, A, PIH NF-«BfF S i, iR
T AS49 40 g P-gp A1 PD-L1 4K (A %k, FE8mH
X DDP Ry . DA S5 R R M2 E W40 i ]
i 3 4% NF kB 5 538 # 42 i NSCLC 4 ffid EMT Al
DDPiif 2y, {HILE A FpALH] 5 b NSCLC ' NF«B
{55 8 I A it — B RAMIE .

g LRk, M2 B A a] 8 45 NSCLC 4i i
EMT fie #F i 12 22 % 7%, 4% P-gp #1 PD-L1 &
FRMEHE DDP it 2y, HAEHIPLE 5 NF-«B {5 5 il
A G, B, A R M2 E W 41 i 5 NF-«B [1]
B S 6 AT RE B NSCLC e VA YT B TR e 40 45, .

Pk RAE
A A A R A7 AR 2 ol
EE TS

TEMZ5IRIGEMIEIRE , BBAEMHFZSS
TSR A L B AL RS e, B SE S5 0k
KRG, HRIRG &S ST RE S Bas CH L

(&% 3k ]

[1] HAN B F, ZHENG R S, ZENG H M, et al. Cancer
incidence and mortality in China, 2022[J]. J Natl Cancer
Cent, 2024, 4(1): 47-53.

(2] sEmes<, & #, L5, 5. FOXP3E &R/ 4i jd i
Pt A SA9 A N XoF B a5 2R SO A 4R T B LRI LT ], 3 K
KEpE i (BE2E ), 2023, 49(5): 1161-1167.

(3] A2l , AT Ja 7S n 301 3 /)N 40 B 1t 988 il A 95 Ay BLAR
SR LI]. IR RAMRH &, 2016, 24(7) : 505-508.

(4] MIFRLC, L0, WERA, 45 TL-17ATE AR /DN 40 i 4
A G Y %k K G 3 NF-kBAE 538 #% %t VEGE % ik
AT PE LT ] 3 MO 2 4R (B2 R L 2022, 48(4)
1003-1009.

[5] MAHMOUD S A, LEE A S, PAISH E C, et al.
Tumour-infiltrating macrophages and clinical outcome in
breast cancer[J]. J Clin Pathol, 2012, 65(2): 159-163.

[6] TARIQ M, ZHANG J Q, LIANG G K, et al
Macrophage polarization: anti-cancer strategies to target
tumor-associated macrophage in breast cancer[J]. J Cell
Biochem, 2017, 118(9): 2484-2501.

[7] CAOLL, CHE XF, QIU X S, et al. M2 macrophage
infiltration into tumor islets leads to poor prognosis in
non-small-cell lung cancer [J]. Cancer Manag Res,
2019, 11: 6125-6138.

[8] CHEN S H, MORINE Y, TOKUDA K, et al. Cancer-
associated fibroblast-induced M2-polarized macrophages
promote hepatocellular carcinoma progression wvia the
plasminogen activator inhibitor-1 pathway [J]. Int J
Oncol, 2021, 59(2): 59.

[9] LIN S C, LIAO Y C, CHEN P M, et al. Periostin
promotes ovarian cancer metastasis by enhancing M2
macrophages and cancer-associated fibroblasts wvia
integrin-mediated NF-kB and TGF-82 signaling[J].
J Biomed Sci, 2022, 29(1): 109.

[10] Z—5L, 5k JF, skRHE, . BN T«B(NF-kB) {5 5
T % AE A AE 5 IR A R B S E R (D). A o T
gt g, 2018, 34(12): 1130-1135.

[11] R, BOfEol . 7, 5. NF-eBTEIE /) i i il 2
TR AE T BRI B TE LT ). A B o, 2022, 34(4):
409-419.

[12] YAO M, MAO X H, ZHANG Z R, et al. Tumor-
derived CircRNA _102191 promotes gastric cancer and
facilitates M2 macrophage polarization [J]. Cell Cycle,
2023, 22(18): 2003-2017.

[13] MANTOVANI A, ALLAVENA P, MARCHESI F,
et al. Macrophages as tools and targets in cancer
therapy[J]. Nat Rev Drug Discov, 2022, 21(11):
799-820.

(141 75/h3%, Jop 52 M2 20 i i AH G I Ik 200 G A6 T 9 o i)
WEFEBERELT]. R B G BF 5, 2022, 49(7) : 733-737.

[15] SUMITOMO R, HIRAI T, FUJITA M, et al. M2
tumor-associated macrophages promote tumor
progression in non-small-cell lung cancer [J]. Exp Ther
Med, 2019, 18(6): 4490-4498.

[16] BAO Z, ZENG W, ZHANG D, et al. Snail induces
emt and lung metastasis of tumours secreting cxcl2 to

promote the invasion of m2-type immunosuppressed



652 TR 224 (BE 2 i)

¥(51% 3 20254E5 A

macrophages in colorectal cancer [J]. Int J Biol Sci,
2022, 18(7): 2867-2881.

(1715 W, SFRUAT . Aios R 3 vh MR A G B 4 i 5 1
Bz 1) J5E Ak ) 3 7 B 9 e [T, SR M 12 2, 2020,
28(20): 3640-3646.

[18] LI X, CHEN L, PENG X, et al. Progress of tumor-
associated macrophages in the epithelial-mesenchymal
transition of tumor[J]. Front Oncol, 2022, 12: 911410.

[19] HEMG wr, BEAEHE , W ROV Ay 25 917 5 b 97 20 Jid it 2%
B gk Je [J]. v [ e~ 2% ke, 2021, 37(11) : 1400-
1403.

[20]CHEN Y B, SONG Y C, DU W, et al. Tumor-
associated macrophages: an accomplice in solid tumor
progression[J]. J Biomed Sci, 2019, 26(1): 78.

[21]SUN C, MEZZADRA R, SCHUMACHER T N.
Regulation and function of the PD-L1 checkpoint [J].
Immunity, 2018, 48(3): 434-452.

[22]sk¥E %, st ds, L 4, % A WA S 40 i 95

2 (AR SCHL I L. e R AT I 2% 35, 2024, 40(11) -
2315-2319.

[23] TANGDF, ZHAOD D, WU Y, et al. The miR-3127-
5p/p-STAT3  axis PD-L1
chemoresistance in non-small-cell lung cancer[J]. J Cell
Mol Med, 2018, 22(8): 3847-3856.

[24] MIRZAEI S, SAGHARI S, BASSIRI F, et al. NF-kB

as a regulator of cancer metastasis and therapy response:

up-regulates inducing

a focus on epithelial-mesenchymal transition [J]. J Cell
Physiol, 2022, 237(7): 2770-2795.

[25] £J7kd, fL7Et, B E%, 45 M2HI TAMs# % NF-kB
AR L 5 T g A0 AR 2R e R g S R ST (T ). BUAR D
FABEA, 2020, 28(21): 3651-3656.

[26] WEI R, ZHU W W, YU G Y, et al. S100 calcium-
binding protein A9 from tumor-associated macrophage

cell-like

hepatocellular carcinomalJ]. Int J Cancer, 2021,

148(5): 1233-1244.

enhances  cancer  stem properties  of



