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[(HZE] BH KT HFEMFRE T M2 24 E it A B &N KT 2800 (GC-MSCs) X #42 § J& 15 A 8
B, HiE RARXFR LI RAR AR BALB/c AR A B4 40 fe, WA SH L K E % 40 i 7 IR a7 & GC-MSCs
LS5 Rgmiek EHuRANMNBARFRE. KELARRARARE & EZMBAER, L FE PCR(RT-PCR) f=
& G R ik ik (Western blo) 2 #l#m M2 TP RARA A RN KR Z G AL H N, HRIMEREFEBEIE GC
MSCs s EE o AL AT ER, R HKAESE@BRFRTHRIH GC-MSCs 22 HAM B A K
(P=0.009), $t4F,GC-MSCs iz HARAAFTRELNFBAR T M2 TREE Mo X R OMIERTE LA
KEHPREZH TFABARINTBEFHE, 5 GC-MSCs AHHMIER 72 h 5. THP-1 kR AE 4 @i+ M2
TRESmEAEEORLAR LA, i FEMEFERETF M2 A E %@tk GC-MSCs #9148 § & 2 5 P

REXRBENER,
[XREIR] BAE; MR T@le; B a0 MR
[hEESEE] R735.2 [x#ffRiRAE] A [XE=HE] 1671-8348(2018)16-2126-05

The influence of M2 macrophages on tumor-promoting effect of gastric cancer-derived
mesenchymal stem cells in gastric cancer microenvironment”
SUN Zhaodong' , ZHANG Ting?, HUO Juan®,LI Wei**
(1. Department of Clinical Laboratory ;2. Central Laboratory sthe First People’s Hospital of
Lianyungang,Lianyungang ,Jiangsu 222001 ,China)

[Abstract] Objective To investigate the effect of M2 macrophages resident in gastric cancer microenvi-
ronment on the tumor-promoting effect of human gastric cancer-derived mesenchymal stem cells (GC-MSCs).
Methods Macrophages in BALB/c mice were depleted by using clodronate liposomes. The tumor volumes and
weights in nude mice co-injected with GC-MSCs and BGC-823 with and without macrophage depletion were re-
corded. Tumor tissues of nude mice and gastric cancer patients were collected,and M2 macrophage-associated
genes and proteins were detected by RT-PCR and western blot. Furthermore, the regulating effect of GC-
MSCs on macrophage polarization to M2-subtype was validated in the co-culture experiment in vitro. Results
Tumor growth in GC-MSCs co-injected mice was significantly inhibited by macrophage depletion (P=0. 009).
Results of RT-PCR and western blot showed that the transcription and expression of M2 macrophage-associat-
ed proteins were significantly higher in tumor tissues from GC-MSCs co-injected mice than those in the control
group. Moreover, the transcription and expression levels of M2 macrophage-associated proteins were also high-
er in gastric cancer tissues than those in the corresponding adjacent normal tissues. After co-culture with GC-
MSCs directly, the expressions of M2 macrophage-associated proteins were significantly up-regulated in THP-
1-derived macrophages. Conclusion M2 macrophages in gastric cancer microenvironment might play a critical
role in the tumor-promoting effect of GC-MSCs.
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A L RE ) B BB n A AR T . HLZAE S AR i A
20k I iy MSCs. 1 5 98 9w 55 41 21 Kk I3 1) MSCs
(GCN-MSCs) . H i 2k ¥ 1) MSCs(BM-MSCs) #f Lt 5
SR SR, GC-MSCs & #5412 8 98 75 I B9 L i AS
R, KEBEITIFSZ, MSCs H A % 5 B W 40 M % 4k
AR RS T M2 S A B 4 e E g 52 AT B R4 g i
RMAERK RELERS . NI AR BERITE
A R R AR, B 412 e M2 3 AL B I 2 i
XF GC-MSCs it B 95 2% N7 14 52 W), - 38 2 4 S 5% 56
UE GC-MSCs 755 5 i il A 58 L 05 240 g 1) M2 I B0 4
A I VR T A 5 18 8 9 & s AL 4 AR B 22 g
O L I B g 0 I AR IE T 4 A A A AR B

1 #R5A%

1.1 #k
111 ARACRUE B EUAS e 8 V1 Bk F R (B3 8

9 g o5 (B AL 5 em DL _E 5 3K A5 TG
FRLH LD O 3 U BB o KR [m) 0 25 3 A ]
B0 FITA R AR B OR HE S ATAT AL ST L R S 48 B
W25 A

1.2 FEUBS5RH  L-DMEM # 3% . RPMI1640
BB 100 (FBS) | g 25 F1 B A TRIzol 257 (36
[E Invitrogen 2\ ) ; & i B8 $h I8 )& & (clodronate li-
posome, lipo-MBP) Fi1 X} i (PBS liposome, lipo-PBS)
(fif 2% Nicovan Rooijen 23 #]) ; 3 % B (phorbol 12-
myristate 13-acetate, PMA, 3& Sigma-Aldrich 72
7)) ; Transwell # (3£ [E Corning 2 &) s HPi/NR F4/
80 PLiA A Bt/ B Ki67 Hi ik (& [ Abcam 24 7)) 5
RNA % 3857 & (3£ E Roche Diagnostics 24 A ;
PCR X7 & (H 4 Takara 4w ; Ak 246 (H
A Sanyo /A 7)) s NanoDrop-2000 43 )% 6 & 31 (£
Thermo Scientific /2 &) ; PCR ¥ (Veriti 96) (3
Applied Biosystems 22 ) 5 4 H 3l & B R AL (L5
HEERA A D

1.2 ik

1.2.1 E WM NER  lipo-MBP 5 lipo-PBS
3 AR R 100 p1L/10 g /I BUAR B i 1) 50) i 8 R i K 1
SPCLOEBRIR N A/ E A, B 4 RIES 1 IR H
ZEMEIALE R (14 d)

1.2.2 BB E TEOEER 3 ~4 J5 i Mk
BALB/c #R 3t 20 H, B0y B w50 K 5-m ol A W BB
S Be [ A 7 4 AT IE S SCXK (35)2015-0001 7, B
A S5 B W34 T AR e i 28 R 2 0 5 BT Sl o0 T 3R
F5r R 4 4 : lipo-PBS+ BGC-823 4 . lipo-PBS + BGC-
823 + GC-MSCs 41 . lipo MBP + BGC-823 41 &% lipo-
MBP+BGC-823 + GC-MSCs 41, fz F #4010 14 d
Jei s B ETUAL HE /)N B 05 ek 9 24 4, 3 i L o i 5 AR
JE PEAT L E M

1.2.3 gyt Bk BU% T BUR R R
T e P R I R OK L A ) R 2T
JE A S AL TR KR I Ki67 Hiik S 4k M R bRic i —
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PUEWEIFRA, BIE DM T MR RERER. 4
TS A v - A B (0 UKL A% R Ki67 3k PHAE SN .
1.2.4 JX#53 PCR(RT-PCR) ¥ g4k lipo-PBS+
BGC-823 41 fil lipo-PBS+ BGC-823+ GC-MSCs 41 #
FRECR 120 5 X K 8 9 HBF I S o5 418 3 X)L TR-
Tzol 241 Jo 4R 41 215k S RNA . 4h. R 20 ng/
mL PMA H 3 A\ Az 4 itk THP-1 4316 B w41 i
J& o H 5 GC-MSCs g7 R4 EREFE . 72 h J5 . Il dE
B AL ZH 40 I 2L TRIzol 24 il 42 48 RNA, /R
INOS.Ym-1 il B-actin 5|4, A iINOS, Ym-1, Fizz-1
F1 B-actin 5] ¥ 2K F] Primer Software 3% 4 i 17 5 31
(#£ 1. FIH NanoDrop-2000 4% ¥ Y6 B i1 %t 4 RNA
B4 40 B N B R AT ARG I . AR i R SR AR O %L LU
Superscript [I KB 40 pL VAR R N AT 3 pg
& RNA #47 cDNA A . 25 pL PCR IR A K &R
143 3] 5 A Premix Ex Taq 12.5 pL, E #5191 %&
L0 pL J 2 pl cDNA Kifz, PCR JBL & 1. 94 C
5 min; 94 C 30 s;iB kiR )JE (Tm)30 s,72 C 30 s,
25~35 PME#H ;72 °C 10 min, ¥ HE=HY% 20 g/L B
BOBREE IS LUK 3 AT o

1.2.5 FEHGEPE P (Western blot) &0 U ££ /)
B B g R M A 20, 2k B AR IUEE (. b
Ah oK THP-1 2046 2k U7 B W 40 g 5 GC-MSCs i 17
72 h A HNILRE FE L USCAE 4% A L AE 40 I O LA SR R VK B
PEMUEE . BUEE R L 7 T bE R - SR DN M T
i B e b LUK EAT B T A B TR VR A B R A R L M
(PVDF) fi5, 5 % Ot 5t /A RO i g W3k = i B 1 h,
A —$L[ 3T Arginase-1.,#44k H F Z{&-2 (CCR-2) f
BractinJJ5 .4 CRERMFF LA TBST PRI 3 k. 1K
10 min, JITA SR A AL P bR IC —Hi, = IR IR I
H2 h, TBST ¥EMBE 3 W, i A HL Ak 2% & )k (ECL) iU
I = Ry o 3 R R U B
Western blot 4

1.3 Giilsabs Fra it sp Rl z£s £/, IR
F GraphPad Prism software6. 0 {238 22Kl . %
SPSS16. 0 4t i 2 B4 X %4 #F 47 Mann-Whitney U
test EBFHT. L P<<0.05 WERH G223 L.

2 % S

2.1 EWgEZ0 X GC-MSCs 2 B 8 %00 1 sg - 4R
B2 T B0 52 W 45 S £ W], lipo-PBS + BGC-823 +
GC-MSCs 41 i Jed 7R B8 K% Joft 22 35 BH & /& F lipo-PBS+
BGC-823 4, %A it 2= & X (P=0.009.,0.001),
DL 1, >R A lipo-MBP ¥ B #R BRUAA P9 B4/ B 24 i
J5 % B, lipo-MBP + BGC-823 -+ GC-MSCs 41 1 il 82
R i 5 lipo-PBS+ BGC-823 + GC-MSCs 4 #f
B B0 /N (P=0. 028.0. 009, & 1), {& P 1 B B 1
A0 M T GC-MSCs BIAE 5 A% 0 . SR li-
po-PBS-+BGC-823 41 fil lipo-MBP+BGC-823 41 # il
KB RE M H, 22 R ST # R L (P=0. 251,
0.175, 1),
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2.2 L WEAH AT R A2 iR A 3 B R T
M R SRR 4 2 95 R Z-H 4L (HE) P 25 1 s
lipo-PBS+BGC-823 + GC-MSCs £ i 9 %5 3 2H 21
TR R B S T 45 T B A R T BR A9 lipo-MBP +
BGC-823+GC-MSCs 41 iy Wt B D W J FEAIR (8T 2)
JihsEd 2H 2 Ki67 4 9% 4 21 4k 2% 45 L R, lipo-PBS+-
BGC—SZHGC—MSO 2 A B £ BH P 4 M B B B
F lipo-PBS+BGC-823 41 . i 1A Py 75 Bk B Wk 41 i J5 1i-
po-MBP+ BGC-823 + GC-MSCs £H # B /i 988 41 21
Ki67 BHM: 10 5 40 i 50 4% lipo-PBS+BGC-823+ GC-
MSCs ¢ B g3/ (& 2) . b4h s lipo-PBS+ BGC-823
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20 lipo-MBP + BGC-823 41 B J& 4 41 v Ki67 FH P
A1 L K O 25 5L L 2,
2.3 FREREUEA L0 M2 R B A A OGS X 3%
SERFEN O RT-PCR &l 45 8 & 7~ » GC-MSCs
g S 4 g 1 21 INOS mRNA #% 587K - B B AIG
? BGC-823 Rl 3 5 20 5 A0 iz » M2 W1 Y B I 240 Jifd AH
KK Ym-1 75 GC-MSCs i3 5 4 g h 4 vp | 3%
Bk, WHE 3A, Western blot % 4t 5 < 85, M2
SV 78S [ I A4 A T S A A R A DG B RS &R I (Argi-
nase-1) fil CCR-2 7 GC-MSCs 14 5} 2 v %) 35 31k 7K
X ] T BGC-823 T it 4H . W] 3B,

*x1 EMMEAE M2 TRHEXERY B ETHSY

e RN ol (5" - 3D B B (bp) B R CCH

M-iNOS F:5-ACT GCA AGA GAA CGG AGA AC-3' 347 59
FifE:5'-GCC TTG TGG TGA AGA GTG TC-3'

M-Ym-1 Fif:5'-CCA GTG CTG CTC TGC ATA CA-3’ 189 62
Fi#:5-ATG CCG TAG AGC GTC ACA TC-3'

H-iNOS 47 :5'-TGC CAC CTC CAG TCC AGT GA-3' 129 62
T :5-GCA TCC AGC TTG ACC AGA GA-3'

H-Ym-1 -7 :5'-CCA GTG CTG CTC TGC ATA CA-3' 189 62
T :5-ATG CCG TAG AGC GTC ACA TC-3'

H-Fizz-1 Ff:5'-CGT CCT CTT GCC TCC TTC TC- 3’ 227 62
FifE:5'-ACA AGC ACA GCC AGT GAC AG-3

Bractin Fif:5-TGG ACT TCG AGC AAG AGA TG-3' 207 60
Fii#:5-GGA TGT CCA CGT CAC ACT TC-3'

A:BGC-823 4l i j T i 4F 14 d 5 47 BUSOR % 00 5 B AS 5] 42 38 41 i Jgq 41 280 I it C

P<C0.05

1

n=>5); C: /A [n] 4b B4 i g 20 ZUA B (n=5) ; <0.01;

1 E 1 40 R B BR 3 GC-MSCs (R B ERE N B &
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2 ATELBEARRBBEAL HE LB R Ki67 RRALRKFLRE(X200)

BGC-823 BGC-823+GC-MSCs
1 2 3 4 5

iNOS

Ym—1

Pactin
BGC-823 BGC-823+GC-MSCs
1 2 3 4 5 1 2 3 4 5
Arginase—1 | e — | I - — - - — ‘
CCR-2

o fractin [P ——
A:RT-PCR #£5 J¢ ; B: Western blot #; il 45 5
A 3 M2 T 2 E I 40 A 48 36 B B 72 4R R B/
HARMWFERRRIEHER

2.4 B EBHE MR AL M2 R 20 A 56 3
PRl S L FeR M0 AWFREEE I MEE T 3 HillE IR
5 8RB R Bt N g 57 41 4 M2 I Y I 40 A
56 IR B B S L IR OO, OB ) B M2 3 D g A
Ml 5 GC-MSCs ByZH & i AH k. RT-PCR 45 R
7R, M1 E R B 4 i AH ¢ 55 ] INOS 78 3 fi i &
T o AU e SRR B B R o A4 T Yme1 #£
3 9 9R 2H 2 Hp A B Sy 2 W S v T K O g S 4L 4L L
4A, Western blot kil 45 5t R B, M2 2R B % 41
JAH 6 1 Arginase-1 Fl CCR-2 7898 20 40 vh 3% K
iR T R g 2 AL 4, DL 4B,

|-—.~.,..,_._, -.|

A a2 KD 1B

&V VO ¥

AR W ‘

A ‘,q, \/‘LA,% \,'5

o o & e o
. Arginase—1
e T~
A B
A:RT-PCR ¥ 45 5 ; B: Western blot £ ] £ 5
B 4 M2 ERERAREXERESREEERER
BEEALATHNERRRIEBRL

2.5 GC-MSCs & &Pt 52 35 X B W 41 ffg 7] M2 Jp #1

EERRG R AR B S S B OR P IR B 5 4 O B
FESLIGTEAN T GC-MSCs X 5L Wk 20 Jfa STV 75 26 $6t 1 37 1
VERL. ¥532 72 hJ5 RT-PCR 45 i 7% . GC-MSCs 5
I 40 B 42 4 ok 3 355 9% 5 H M2 I B I 440 i A
KFeH Ym-1.Fizz-1 19 mRNA % 5K 0 5 &5 F %)
R, UL SA. B A, B4 A Arginase-1 Fl
CCR-2 HH M FRIB KA GC-MSCs 5 B g 24 it 5 4%
el LB 3% 5 B W L LI 5B,

A
e i AN e
SR B AN
ot [ e [ S
B R
- — ] P —————
A B-actin B pactin —

A:RT-PCR #1455 :B: Western blot #1145
& 5 GC-MSCs 3t E Ik 2 B i Y %% 35 1Y
I ER

3 4t ®

K B 57 3% W 5 I 40 3 2o Sy e 978 40 M 4 A1t
) ol 0 555 1717 7E b g 9 A K LR A L R b R DG BEAE
Y. HASHIMOTO 265 B9 42 38 » 0 40 i A1l BM-
MSCs FJ #5552 A B 45 B 41 i 988 )=y 38 3 49 7l 3 AL Sk i
Jed R O 5 4 L % 98 R O 8 2T 4E 4 . DTG Dy 98 AE 1Y
KA VEEBEME R A ST, W, MSCs. B 0 4
L5 e A L = 2 TR A A B R I S 2
BN [F) b Jeg 1 & S i R b R ¥ B EAE . YANG
Vg 2 B W A0 M TS 1k S A9 BM-MSCs 1] 3k 45
R F/, HiE T2 N F-«B(NF-«B) {5 5 18 B 1) 15 b
A2k 95 40 i 3% 5 5 i 8. CHATURVEDI4
Mg o = B LB s 4 L 5 MSCs 2 [a] A 38 52 i 48
1% 5 [N 7 (hypoxia-inducible factor, HIF) /K #i i) {5 5
I8 A B DA a2 A ) D R LR
JRR B IE R A . AR MR SR B R B MSCs | B I
Y RS et B el |1 2 L K W = 8 S o )
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MSCs 5 Jif3 AH 56 B0 200 it 22 18] 1) AH AR B H X i
Jo KRR S A A R IR ABIEE .

R At S e L B R 2 — TR
— TR () 58 RE R OC T MR . B A AT B Y kB
GC-MSCs i 3 43 Wb K it 140 L A -8 (IL-8) K 4%
SRR E AR . R Wk, GC-MSCs {2 it 1F
FHRHLE]  JEHSE GC-MSCs 55 H Ath 55 57 41 M 22 8] 1
AHEAE R B kA R R R R CiRGE . ZHU
LR SR . GC-MSCs 5 Hr bz 41 it 2 ) i 41
YEFRAR E T 96 40 1) 1= 28 M0 o A8 AR B fig - E I
PR BT 5 20 M ) S R R AR I, A ISR R B, L W 4 i
e GC-MSCs {4 Py A2 B 988 8500 T & ¥ 2 A 1] 2 g 1
FH 3 B B W5 20 S AR B P o A K B 32 B
il . REN ZE20 90y, ik B9 41 2K ) MSCs (lym-
phoma-derived MSCs, L.-MSCs) 1] B & {i¢ 3¢ i 987 4=
Ko, A FE A P 52 36 v afF — 25 00E S5 T B/ I 40 i
Cri A P PR 40 D 4 5 T L-MSCs 19 42 itk 8 %500
X— 25 AR — B0 . B AT R i
B MSCs 5 E W 41 i 22 18] 1) A5 B A R O i B
s & A R SR AL SR Z (5 B .

I, AR 32 S5 3R T Y I 0 B I S A
RSN B B R KA KAt R & 4 S E
AN BT R E Ay O 4 MUTE AL Y B A (M) B
AR5 Ak 1 I 4 it (ML2) P b AS [R) S AL, Hoep, M2 3R
U v 20 i AT AR S R B 5 O S 2 RO TR R ) T
JEAREYIME., RE WL, Mg a1 4t M2 IR E
WG 4 it 7= A A LD 1 AT A . MATHEW 455 fiff 53
TR A AR R A MSCs, JFUE S 3%Z MSCs 42 Jif 9
AR MRS A S B 40 M2 3R AR 1k % )
M, APt BE T GC-MSCs 48 ffimy A /N E
Je AL PR ARG ) S A v EE A M2 R R A . B
Hh 7 GC-MSCs 5 I 248 i iy 1A S 2k 855 5% 52 56 v L
— R GC-MSCs B $2 42 fil 55 5% 19 B g 20 fifg b M2
WAVAH &L Ym-1.Fizz-1 i mRNA % 3% & Argi-
nase-1 il CCR-2 # [ 5K V-3 i 21 = . 91 4k
52 GC-MSCs fi #F W20 g Ak M1 7] M2 3 7 5% 6 1y
PER

i LR B ROA B T M2 B E A S 5
T GC-MSCs (2 9 80 . [\ B s i 9 32 o v GC-
MSCs X} E Wi 21 il thy M1 [a] M2 37 () 4% 4k 3 F2 2 A
P ER . 10, GC-MSCs 5 E W 4 il = [7] 1 46 .
VEFIHEDE T B 98 & A R R B AR A N I PR HE 1)
BT IRALE Z S .
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