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BrhiEz #E o< B M40 fIE T EM TR it AR = BRI 55 15

KA KER FEA 25 # £ FXET
(ML B2 27 e P27 Bt =2, Y5 261053)

BE  RITMEAE X B % 482 (tumor-associated macrophages, TAMs);2 % i@ if b & 18] fiy 4510
(epithelial-mesenchymal transitions, EMT)/& it 3UAR f& iz 18 4545 . % % 2B 404G I 8045 FU AR i2: 118 3
% J% F TAMs#i2#CD68. E-cadherinfeVimentin#y &35, %R B, SURIZIAK S % + CD68E

MEXRP R ST EFIIRALR, CDOSFAM LA L MCAZE . L HEAA2E AN X, 5E-cadherin
kA Z RANK, 5 Vimentink X 2 EAR K, 5B ST LA L P 49 TAMSs, 2800 % 9% 3¢ % T TAMs
5B R JURBEMCF-7T9@ L A TAMs & R /e mief 5 F R A K, Transwell'fi;fgy‘”-gﬁ
R, ez 24545 138 5% Western blot2: & 2 7, 28/ ¥ E-cadherin& £ BA £ &, 'V, Vimentin&k iA
B %, dTA S, TAMsS UIRIE 6912 18 4645 1342 2 048 X, TAMs ™ 12 #MCF- 74mﬂ€7yiitEMT
Hm PRt FUARE 69 iR IR A4S

KR LM MORIAHOC R An i, b TR U AL R RS

Tumor-associated Macrophages Promote Invasion and
Metastasis of Breast Cancer by EMT

Song Ruihui, Zhang Baogang, Li Hongli, Yin Chonggao, Dong Hui, Guo Wenjun*
(Department of Pathology, Weifang Medical College, Weifang 261053, China)

Abstract To investigate the mechanism of the tumor-associated macrophages (TAMs) promoting invasion
and metastasis of breast cancer, TAMs marker CD68, E-cadherin and Vimentin expression were detected in 80 in-
vasive ductal carcinoma specimens by immunohistochemistry. The positive rate of CD68 in invasive ductal carcino-
mas was significantly higher than that in normal breast tissue. The expression of CD68 was significantly associated
with tumor differentiation and lymph node metastasis and was negatively correlated with E-cadherin expression
while it was positively correlated with Vimentin expression. TAMs were separated from fresh invasive ductal car-
cinoma tissue and were confirmed by immunofluorescence. After being cultured in TAMs-conditioned medium, the
MCEF-7 cells morphological changed, the results of Transwell assay showed the invasion and metastasis ability of
cells were obviously increased, and the results of Western blot showed that the expression of E-cadherin was signif-
icantly down-regulated and the expression of Vimentin was significantly up-regulated. The conclusion is that TAMs

are closely related to invasion and metastasis of breast cancer and promoted MCF-7 cells invasion and metastasis
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by inducing EMT.
Key words breast cancer; tumor-associated macrophage; epithelial-mesenchymal transitions; invasion

and metastasis

TP A T LA R 1 o LS R 2
—, ARG T H 2R EAN, HARTL
g 75 LS W RN 2559097 J7 T A IR R IR 2,
RIS A7 RN O W] S ey o 17 L IR PR T 2 IR
L5 s i) B R R AT — 8 IR &R, WEFUFL IR 1R
TR WL T -4 ARV T7 10 43 138 R, i
AT R NG A A I () BAT R .

Jifved A G L 41 Ffd (tumor-associated macrophages,
TAMS) & A1 JE G FA ML PRS0 A2 40 A b e A U 1)
411 PR 7~ AR AL PR 1A TR 3 280 R G A B b 1
B~ AR TE R WS R IR, TAMs i) DL I 3R 1A
L K DR R 4 i R 5 R 1 i i 98 40 i P 2
iR e ), JT I (2 IR I IR L A R, AR
IR e 5 S N AR E i e 1R RERY . H T TAMSAE —
LS I e 1 AR AN e o R b HAT A,
WA B A IR v T T . AR IR
TAMSs{E 3L B Hh AT g 7 IS, A0 7E 3L I v
T RS B AN 58 4 WA

TAMSs-55 o 67 400 0 22 1) (%) AH A AT e gk il
I IR AR KRR 28 36 4%, i b 2 W) Jit %% fK. (epithelial-
mesenchymal transitions, EMT) &1 & I8 41 i 1% 28 4%
CAUREE P57 MW CIit 2 AR FE W e I IPS
ARk, S0 g M B S, A i AT IR e T I
AL SR, HANSSRGRESHER
A, M HAEMIRETE R BRI DL S A 2T Y 2%
W R R EEAEH . BT, CRIEMTAE(E
T2 M b B AU A R R, S e 40 ) iR
FZC b e B B DI AH OGP Bl X EMT R AE LA 5T
FRN, KELATH 2 g FEMTRR L, dnFhsg
PRIER B sl R 155, BRI AS S BG40 R H e 2 40
b Transwellfz 285256 . Western blotZs Ji 12, it
E FUMR R P 3 5 9 TP TAMs & 75 8 1 EMT{ 3k i
TAIEIE SRS, SRR YT S B8 1 S %

1 #MRI57HE

1.1 #8l

LI W RFA SRy DS 2 5 B s e s
F42009-20124F T A A7) B 10 FL 532 3 - 5 87 988 b A

801, L rp Al bk [ 45 5 B E 4011, AN PRI S #4041
B N25~T5% itk LA R RATH R 2 AT
BT H200 B2 W B A, A3 S 38R IR B2 K.
18 B 8045 7L it Jees i £e5 em DA A 1) L AR 20 248 g o5
W, A2 22 1) e SE3) 0 IE R FLIR AL 21

1.12  £ZXA| i PL N CD68 . b |5 i 44 (ZM-
0464). F.SP-9002 & it SP-900 1 k& A 7] £ MIFITChR
25T BIgG(ZF-0312) 3 1 T- b 3t h A2 e e 24
F AR A 7], RPMI-1640%% 55 G 2 1l375 14 1 98
Hyolone /A #]; Matrigells H b 50 @R f7 0 A2 H oK
/3w Transwell/N= W H € [E Corning 24 7] ; #eht AE-
cadherin . o7, [ BT AR (bs-1519R) 2 %t $1_\ Vimentin .
i BE BT (bs-0756R)IE T-Ab 5t 1 BLUAR A= W) B A4 Wl
MCF-741 [ thfe 35 1= 27 B BHE 0 S 56 = 4l

1.2 A%

121 fzzte R4 SPIAAIICD6S . E-
cadherin A Vimentin?E ¥ i 3% 1 4 5 4 9% - FICD68
FEIEH AL R RIE o« =38 X N —PUIR EE I A 1:100,
FIPBSAREE — P I v ) . 4 SPy2isl A  vd B 15
BAE. CD68FH M 25 J A Wr: B9k U) R 4001558
BEHLIERETOAN KL, TH%0200041 A, B0 Hi<10%
MY, =10% 4 BH . E-cadherinPH 1 45 5 4] Wr
2 Tanakatf{d R & &80 73 ¥4 VimentinfH P4 5 4% J
WrbrifE: <20%%) 52 A Vimentinf& £ 3%; >20%H) & A
Vimentin 5 #1% .

122 TAMs#4% 3  TAMsHI%) 85 [ Sierra’l”
(17515 B T AU B 8 6 il 20 23 D) 12 mmeK
NI, T 50.3%0% Ji B (1T PBSTE37 °C R i 4k
1 h, AN AR 70 wmJE B RSN R L I8, T K
BN MR KRR PBSYIE, FHRA ML
RPMI-1640%7 77 5 8 & I A B 32, 37 °C. 5%
CO,F & 48 1 17 9740 min; FIRPMI-164037 77 5L i
B R A . A 28 AR id ik (B 40 Al
YICD68) % 5 WERE AN Y o TG ML i 15 7R IR 7240 924 h,
W EETAMSH: F2 W0 & TAMs 23 W 22 Ff (1) DX -1 2% i
UWl: EGF. TNF-o. 048 &5 S ) 7E A TAMs5k
PERRFRIE, T — P i At

123 @miefzRh  HTAMsH R T2450
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BRorh, = 4% 2 5 H I 1 92, 0.3% TritonX-100i%E
1k, 1% BSAZ & 115 I ANCD68 5 7t e P AR (K FE
1:100) 4 °CRL%; JHFITCHRIC I —bt, B
YAZE T, WgE, PBSARE: — B Itk X
124 #@mfRizdc  MCF-740 00 A4l ()=
Xof B I R IR AL, AN AT AT AR A B (2)SE 56 A
TAMsSAER FRIE . AN E 37 °Cy 5% CO.% B 46+
BiFR12 hE, AT TR .
12.5 @ AFNK
12.6 TranswelllNE S RiesZE 77V, #E Tran-
swell/N 5 i Matrigel il N T2 TR 22, O I ZH
FISZI6 4 %200 uL(2x10°/mL)4H i in A %, T
= M 10%J6 4 1L 7E+RPMI-16405% 77 ¥, 500 puL/fL,
137 °C. 5% COJFEF T 1EFE24 h, [l Je o,
Y SERAMB AN AL, ARSI 3K w5 5E(200%)
T REALT SANPLET 1R A0 kA T i SR B, HOAE
1.2.7 Western blot# MMCF-7 4@ Ji, F E-cadherin &
Vimentin#9 & :&  FFSLIG A A (I s 7772 h
I, BURIFIREUE A, % E w0 7 T West-
ern blot, 1M E-cadherin 1 Vimentin [ iX .
1.3 FitFELIE

K HISPSS16.04¢8 v 3 A 1EAT AH R Ge v 24 43 #T o
THECTOR LR H AR 56, A 2 2508 2 1) Ll AR

JesE BB AL

TSI REAR AR, P<0.058 R 22 AT Ge vt i X

2 H#HR
2.1 RBHANVFLER

CD68E o T~ 3 41 Mo 41 i o, PH 1k 5 €6 O £
Tl A AR €8 R, AN 8 B (B 1), E-cadherin
SEA T AN B, H 1k Y% € 4 A4 8 R (1 2B FI2E);
VimentiniZ {7140 5, B 32 € S A4 € ok (P
2CHI2F),

5P 5L % 96 ) 4 A5 K B C D68 BH M 11 41 i ¥7

A: CD68E IE i FLIR AL [11414(400%); B: CD6STEFL g i 14 5
P P RIE(100%) 0

A: expression of CD68 in normal breast tissue(400%); B: Expression of
CD68 in invasive ductal carcinoma(100x).

E1 CD6STEIER FARARFARZIAMESERPH
T B LA
Fig.1 Eexpression of CD68 in normal breast tissue and

invasive ductal carcinoma by immunohistochemical staining

A: CD68/IE 14 B: E-cadherinf #i%; C: Vimentin{§ 1A ; D: CD68 1 #iA; E: E-cadherinfk #214; F: Vimentin /5 ik .
A: low expression of CD68; B: high expression of E-cadherin; C: low expression of Vimentin; D: high expression of CD68; E: low expression of

E-cadherin; F: high expression of Vimentin.

El2 CD68. E-cadherinfiVimentin?E FLARZ 14 S &+ AR 1% (400x)
Fig.2 Eexpression of CD68, E-cadherin and Vimentin in invasive ductal carcinoma by immunohistochemical staining(400x)
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W, BHPE 23 % 2 80%(64/80, KI1B), 1r 1 FL I 40
20 L BH T 2205 N 25%(20/80, K1A), % F 47 48
TH2E 7 X (P<0.05). CD68FIE 5 s /L FERE . ik
E2 45 6 B8 AH DG (P<0.05); 1M 5 (B AE W8 BiRg K/
JER. PR. c-erbB-2%% Ilfi K i HL4F A1E TGt 2% 1 AH
FK(P>0.05); 5 E-cadherin# ik £ 41 4H K (P<0.05), 5
Vimentin#& 1A &2 1EA(P<0.05, E2)(#1).
2.2 TAMsHINBEE

CD683IA T Wik 4N g 40 a5, FH 14 42 Jo £ 4
5T N G 5 R Sk 1 (E13B), PBS A —HLi, il
KEPITE(EBA). H AT, i ST TAMs#) %8 e, B
CD68 & F I 4 M 45 57 1 2 T 4w & 1, Jr LACD68

&1 CD6SHIFRIE SR SERTRRIGRASHXR
Table 1 The relationship between CD68 expression and
clinical features of breast cancer patients

CD68[ L
A . PfH
) CD68 expression
Variables Positive Negative P value
Age ) <50 30 6 0.500
e(years .
s >51 34 10
Tumor <5cm 28 8 0,653
size(cm) >5cm 36 8 ’
Tumor ! 1 2
diff o I 26 1 0.014
ifferentiation - 27 13
Lymph node Yes 37 3
. 0.005
metastasis No 27 13
Estrogen Positive 36 5
. 0.074
receptor Negative 28 11
Progesterone Positive 33 7
. 0.576
receptor Negative 31 9
Positive 20 5
-erbB-2 1.
c-erb Negative 44 11 000
. Positive 19 12
E-cadherin Negative 45 4 0.001
Vimentin Positive 48 7 0.020
Negative 16 9

A: CD68BITEMIANL; B: CD68PH 41«
A: CD68-negative cells; B: CD68-positive cells.

3 2B 5 2 IR S 45 SR (400%)

Fig.3 The result of immunofluorescence(400%)

4 P 40 B B g LR 2 2R b 43 B 454 2 I TAM s
2.3 YRS FEUE

38 W 0 g P ZHMCE-740 i I TE 4, &I
X A 4 B Bl R, HES SR, Rl B R TAMsS-AT
FRFRBERE IR0 A0 L, 20 Mo c2 AN (R F2 P M3 22, 4l iy
AR K AR, 40 T i A5 FEE B (P 4) o
2.4 TAMsE 153 £ G5 (2 HMCF-74 B B9 4
IMRE TS RE

S5 EIR, IMANTAMs S 55 7R 3L 10 5 50 41 oL

A R FEIE T IMCE-740 0; B: TAMs 4155 92 3 (lIMCE-741 1L«
A: MCF-7 cells in normal medium; B: MCF-7 cells in TAMs-conditioned
medium.

El4 LYLAFNNT BELH R MCF-740 B B9 2 75 5 A9 2 35 (200%)
Fig.4 Morphological changes of MCF-7 cells in the
experimental group and the control group(200x)

©

140 [ *

—_
393
(=]

T

100 [
80 [ =
60 [
40 [

The number of cells through
the plasma membrane

Control group Experimental group

A: SFIRYL; B S 45 C: Transwel /N A0 1) 157 1, *P<0.05.
A: control group; B: experimental group; C: histogram of Transwell as-
say, *P<0.05.
ElS TAMs& 41555 £ 3 MCF-748M1R 2 M A F M (200)
Fig.5 The influence of MCF-7 cells invasiveness by
TAMs-conditioned medium(200%)
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41 i £ (1 SB) LEovS B 8 25 3 (S A); xf B4
7 I A B (T6£6) A, S22 R (115£5)7,
2R G B X(P<0.05, E5C). TAMsS 87
SRS WA SRMCF-740 i AR AMZ 28 56 75 BE
2.5 Western blot#% I/MCF-74H i H E-cadherin
X VimentinZE H B FRIE

K 5 5L 5o, SEI6 A MCF-740 1 28 i TAMs 4%
{3 IR BL )5 55 5, E-cadherin 32 5 Lot R 20 1)
/b, 1 Vimentine 1A 5 1] 234 2 (6).

Control Experiment

group group

E-cadherin

e ‘

GAPDH  — S—

6 Western blot;%#:l|MCF-740 B 7 E-cadherin .
VimentinE BB FIEF R
Fig.6 Expression of E-cadherin and Vimentin in
MCF-7 cells by Western blot

3 it

P RGP 355 2 4 RG22 i e s 1)
J S RAZS IR, ZEIIR AN B . A TG A R
FREERS g B . KR4 B ], TAMS
18 Ay 980 0 R 35 v ) 7 AN L, 7 IR AL 4 e
IR, IR R R R OR BTS2 DI
%,

EL 47 F 51 22 W, TAMS T 5 i J8g 40 J A 24 7,
R PR Hh B 434 2 b K DR R0 M R T
Sk 1 98 0 1 952 0 A R, AR o bR
LR R, VORI ) e 40 DR 2 1 (A2 R 1
KB R RD, TAMsE 35 i 55 LI 10 UG 35 91
FA, R FLIE B E PUS R 2 —. SR dib B,
16 FL IR PE S 5 9 v CDGS B 1 2 ] (8 o - 10 3
S RNV 2 T B R L
Fy L4 A EECD6S B T S B, T L H 4
B L TR A /N R 2 2 AR A PR BEARRAE G
BRI,

TR 5 ) R T R B I 5 G TR

7, 1 B SR e iz B H A A 2R 4k 23 i A K, If
TE RS AE P TR I RE . EMIT A& R e AR i i
28— U EMTIW R AL b Rz i e ok 2 1 40 g
W Je b R R B 4 4 b e R ALRFAE, T 3k A5 T
oo 1228 PR A SR Ad A Mo A0S JoT 46 TR) i 3R A0 R
fE. A7, HITAMsZ& A5 78 385 5% J5 IMCF-7
MBS R AE, P AN FIREFERS 2 BRI 4 K,
SRl BE R, 2025 b ke, 27 8 22 1 TR) 4
WIFERFE, PR R A T — e R R EMT .

EMTf i (2 b Jz 4 i 2 s bk ok 55 40 i
() 285 B ) B 3 ik 40 I 5 3 1k 2 A ) 7 25, 3 B
IO AW P R B R A PR B IR, I e A i SR R 1)
TR, 15 R A0 P AR 28 1 it T 3R A A RS
(R RE U5 AHIEST T Transwell /)N %42 28 5250 I,
FETAMSs 5 77 55 P (OMCF-741 o Lt £ 38 30 375 97 2 op
()4 PRAR 2B A A e ) 2 35 B |, $E M MCE-741
JL A AEEMT Jio 40 A 13 2k, 40 IR TR) G B 4 22, 52
1R 28R 18898 . EMTRY R AR AN 41 i e 8 Ak 4
AR H AN ARC Yk AR R B R AR iC )
FIA ) R U E-cadherin. 4l MU A 85 145, [A)J5FE4N
AR e P2 18 1 8 W Vimentin,  N-cadherin51,
G 414 45 R 1 7R, CD68 5 E-cadherini ik 1 471 Af]
2%, 15 Vimentingé ik 2 1EAHSS . [A], 3l Western
blotX} W 28 4 g 'HEMTHR & 11 85 1 2 dE AT 4 i,
5k B ZH AR EL, S5 2H 41 o E-cadherinR 1A W {2 ik
/b1 Vimentingé ik B B 3822 ik — P UE B EMT
MR . W R IN, E-cadheringe it K i, Vimentin##
ik B, nT UG e 4 i e AR e B AR, B ) i g
Ji IR 20 23 R A SRy i 2R B A R R 1

AT 8 i ot LR g 2 e A I A, A R
B, TAMSREWS 15 5 FLIE 40 i AL EMT, 35 R
RS R, AU AT S S At 1R 0 R
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