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Effect of tumor-associated macrophages on malignant biological behaviors of gas-
tric cancer MGC-803 cells

ZHANG Shengrui, ZENG Xiandong, SUI Chunyang, ZHAO Lianhe (Department of General Surgery, Center Hospital Affiliated to
Shenyang Medical College, Shenyang 110024, Liaoning, China)

[Abstract] Objective: To investigate the effects of tumor-associated macrophages (TAM) on proliferation, migration, invation and
apoptosis of gastric cancer MGC-803 cells and the possible mechanisms. Methods: Human monocyte THP-1 was cultured in vitro. Af-
ter being added with PMA and IL-4, the levels of interleukin-12 (IL-12) and interleukin-10 (IL-10) in cell supernatant were detected by
enzyme-linked immunosorbent assay (ELISA). MGC-803 cells at logarithmic phase and M2-type TAM cells were divided into single
cell culture group, non-contact co-culture group and contact co-culture group according to different culture methods. MTT assay was
used to detect the proliferation of MGC-803 cells, Transwell assay was used to detect cell migration and invasion, and Annexin V-FITC/
PI staining flow cytometry was used to examine the apoptosis and cell cycle changes of MGC-803 cells; In addition, the mRNA and pro-
tein expressions of matrix metalloproteinase-9 (MMP-9) and MMP-2 were detected by Real-time fluorescence quantitative PCR (qP-
CR) and Western blotting. Results: Compared with PMA group, the level of IL-12 in cell supernatant of PMA+IL-4 group decreased
significantly while the level of IL-10 increased significantly (all P<0.05), indicating THP-1 cells were successfully induced to differenti-
ate into M2-type TAM. Compared with the single cell culture group, the non-contact co-culture group and the contact co-culture group
exhibited: (1) significantly increased proliferation rate of MGC-803 cells (P<0.05);(2) increased number of migrated and invaded cells
(all P <0.05);(3) significantly decreased apoptotic rate (P<0.05); (4) increased proportion of S, G2 phase cells and decreased propor-
tion of G1 phase cells (all P<0.05);and (5) significantly increased mRNA and protein expressions of MMP-9 and MMP-2 (all P<0.05).
Conclusion: TAM can promote the proliferation, migration and invasion of gastric cancer MGC-803 cells, relieve G1 phase arrest and
reduce cell apoptosis, which may be related to the up-regulation of MMP-9 and MMP-2 expression in gastric cancer cells.

[Key words] gastric cancer; tumor-associated macrophage; proliferation; invasion; migration; apoptosis

[Chin J Cancer Biother, 2019, 26(1): 36-41. DOI: 10.3872/j.issn.1007-385X.2019.01.007]

[E&mB] TTEaR R AR EBIIE (No. 2015020377) » Project supported by the Science and Technology Plan of Liaoning Province
(N0.2015020377)

[EEEN]  5KIE1973-), B, 8t @I AT, 2SI R GUR B91IE PR9E 7T, E-mail: sinobi@163.com

[BE1EE] % %~ (ZENG Xiandong, corresponding author) , 18 ==, 32 4F & il , Al 4 28 T W, 32 B2 M F5 98 0 &R G i 8 19 1l R F 9% 5 E-mail:
aitony777@126.com



b

SR T B, 85 . JHORTAH OC ELE AR 0T B e MGC-803 4 i B MR W) 2747 9 ) 21 - 37

B A DLV S PR 2 — , LR
T3 BB AE A TG M R o A B 2R 2 07, R i R 1
AR FEURE T EZEEEY. HET, K3
PR FARRAITIRIT B8 ART RO A A, ER 5T
B R AN T SRR A RA T EER
B iR AH G B4 i (tumor-associated macro-
phage , TAMD 5 I8 4] 5 A= L R e % U A O, 72 8
21 i (1% 38 5 v v A R e Y A B DAAE B
FUE IR, TAM B2 3 15 6 40 B (3= i A A% 4, g i
&3 EMT it #% , (52 15 52000 15 9 40 B A 3G 4 1T #%
R 5MT, HATMATERE . A0 508 8 TAM
1 o 20 B AR R FRAR R, WS TAM X B e 24 o 384 5
P TR RS ()50, B AEAR 5T TAM X 15 i 20 T
AT NI R J LA

1 MR5EE

1.1 @miez 22 7 E5/E

N EEAZ 40 i Ak THP-1. B % MGC-803 41 il Iy +
HRHBE AN ST . R AR ITE (FBS) W & &R/
57 2 - RPMI-1640 £5 7% 2 i T Gibeo 2 H] , i1k I
(phorbol 12-myristate 13-acetate, PMA) i Sigma 2
], B RAPL 2R RE T B 2 = R AV LR,
Transwell /N % R 4 T35 [E BD 2 5] , TRIzol iR 57 %
T Invitrogen 2 ] , 8 H $& B &8 H KiZ% TaKaRa
A IR (BCAD 8 R IR 771 & 0% 3% [
Thermo 2 ] , i 41 A\ MMP-9.MMP-2 ., B-actin $ {4 14
F 3£ [# Santa Cruz 2 7], PDVF & T EiAE TAY)
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Tab.1 Primer sequences

Gene Sequence
MMP-9  F:5-GTGCTGGGCTGCTGCTTTGCTG-3'
R:5'-GTCGCCCTCAAAGGTTTGGAAT-3'
MMP-2  F:5-TGATCTTGACCAGAATACCATCGA-3'
R:5-GGCTTGCGAGGGAAGAAGTT-3'
B-actin F:5'-CTCCATCCTGGCCTCGCTGT-3'
R:5'-GCTGTCACCTTCACCGTTCC-3'
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Fig.2 High expression of CD68 on the surface
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Fig.4 Effect of M2-type TAM on migration (A) and invasion (B) of gastric cancer MGC-803 cells (Crystal violet staining, x200)
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Fig.6 Effect of M2-type TAM on cell cycle of gastric cancer MGC-803 cells
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