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Abstract Macrophages which have the functions of engulfing and digesting foreign substances may re-

move harmful substances, including cell debris and tumor cells. Based on the conditions of internal environment,

circulating monocytes generate mature macrophages, which can be recruited into tumor microenvironment and con-
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verted into TAMs (tumor-associated macrophages) in suitable conditions. Generally, macrophages grow into two
populations, known as classically activated macrophages (M1) and alternatively activated macrophages (M2). M2
and a small part of M1 cells, also known as TAMs, not only lack the ability to engulf tumor cells, but also facilite
tumor cells evade being killed and spread to other tissues and organs. This review summarized the main mecha-
nisms of macrophages’ role in immune regulation of tumor cells, and reviewed various target therapy strategies

based on macrophages, in order to provide reference for further research on macrophage-based therapy strategies

and its application in clinical practice.
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Fig.1 The two main subpopulations of macrophages (modified from reference [1])
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SRR RPN DI RER . R LB LT, 4
WG 2 ) CCLS W ] DL it 5 H A% 40 f R [ CCR21E
M 54 TAMs.

5.2 EERIHETF-1(colony-stimulating factor-1,
CSF-1)

i 988 20 B 4 96 FRICSE-1 7] DL 55 5 I 440 it 1 1)
CSFIRZ: & HBUE Nk, SHEH M TAMs. H
L H AR [ TAMs IR A 7 =5 SR BT S ms 2 i i [
WrCSF1/CSFIRI& /AN HI TAMs IR AL . 5555 R0 41 fig
K740 Wb A WEFLR B, TEBRAFVOOELR 3] 1) /) B
R AL R S SRR T A 1) FRIPLX 3397 RE
B R AN CSFIRAI K IE . FETi% 25 %F CSFIR (41
i, H AT Cf TR b vh T o i i R4 R
AIFURRIE B B . B R, M2BU TAMs ) L 431 B
FHTAMSs I ek /D 19 B 2 IR, 2R ALl i, /EMMTV-
neu % F RN R A, BT GW2580(4; 7 4 CSF14

il 71) 40 | CSF1/CSF1RIE 42 tH 7] LA S £ g 20 21
HTAMSsIZ i 2 2 /DB B 7 3 36 A 9, CSF1/
CSFIRAE T 1 ik 25 7] URR 3 5 i 74 #EM2 Y TAM,
{HM 1B TAMsEI A AN 32 5200 Y
5.3 MHXHEEE ST SR

B SCHEEIMIIL-10, 2 5d PI3KAE 5 7% T4
B0 CIP2 AR I /KPR ALk e (1 A K72 . A
WL R W], cAMP e Mo 45 & 8 H (cyclic AMP re-
sponse element-binding protein, CREB) ] B R 1kt
A I PI3 K % 1 15 E6PH 14 i 41 i 73 WA TL-10, T
IL-10-CIP2 A~ FZ tL CREBIY) S5 5t 7T RE 52 1l fil 983 11
BERE . BRIANVATT T R S AR, WE 2
F LY 294002(PI3KH 11 77)), LABH W15 5 % 5 i&
o VB2 &R — MR F B4 R P 5k,
BT DNABUG B E . 2N SN AHEERH
FIGH MG GE e R 25 R 2% IR SE RS DU I H |
PI3K/AKIE % P00 Sk B AR IV 350 23 248 it BT -5 7K
S, T 0 e PR A2 28 1 o E ST K — T SR,
HALABY 255V 2L 48 e B 22 0 R — 775 R R ity vl S ik
2 il 4F 25 BH 38 5 1253 3% 5% R 1 CREB-2/30Ui % 5%
DR -4 (AR, 52 i 5 200 L R 8 9050 A 0 1) 400 g P e

R1 $EEERRMMAETT

Table 1 Macrophages targeting therapies

K51 21 o L
Category Substance Target site Mechanisms of action
Inhibitor Zoledronic acid CCL2 Suppress the expression of CCL2
Gefitinib CCLS5 Decrease the secretion of CCLS
PLX3397 CSFIR Inhibit the expression of CSFIR
GW2580 CSF1 Inhibit the expression of CSF1
Wortmannin PI3K Decrease serum cytokine levels by inhibiting PI3K
Monoclonal antibody or blocker HAC PD-L1 Block human PD-L1
BMS-936558 PD-1 Block the interaction between PD-1 and PD-L1
Hu5F9-G4 CD47 Block CD47 that induces tumor-cell phagocytosis
KWAR23 SIRPa Combine with tumor-opsonizing antibodies to aug-
ment neutrophils and TAMs antitumor activity
Biological response modifier GHI/75 LILRBI1 Block the MHC I/LILRBI signaling way
Trabectedin Macrophages Block the immunosuppressive effect
Immunomodulator linemode Macrophages Block the activity of macrophages in tumor angio-
genesis
DNMTi AZA (5-Azacytidine) ~ Macrophages Regulate of macrophages polarization
DFMO Macrophages Regulate of macrophages polarization
(o-Difluoromethylornithine)
DNTs (dual-inhibitor-loaded M2 macrophages Make M2 macrophages repolarize to active M1

nanoparticles)

macrophages and inhibit CSFIR and SHP-2
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A AL . B 7T 8 I A /N T RN ASE ] i3 B
ATF45K BH W GCN2AH A5 538 2%, F R L IX m] LA
R A K. X — R IR I, BRI GCN2AH A5 5
6 T LA 3 B0 e e 2%
5.4 PD-1/PD-L1{E 5% SEKA

— LU 5¢ A PD-L1BH M 77 (HAC, —F#n] BLFH
Wr N PD-L 1) /N73 82 ) 2 PD-1BH W7 71 (57 B
PD-1HL )T S B/ R . 25 R BoR, /AN A
NKETAMsH) ik & /K F (1PD-1, FF H B8 & 8 1
K&, PD-11) 7K ~F & ¥ 7t &i.  PD-1/PD-L 14 11 il
J&, TAMSIFFIE T BE 3G 5, 2> A IR 4m i b4k,
7E E WA A 5 (0 S ey 7%, PD-1/PD-L1T] Rg 5
CDA7H A AR, BEA ikt s — ik R
(A7 3R, PD-1ELHT BLARAU — /N o e R
YT, AH R T LE TR T HE LR i W 3 2 1 I8 7
TS T 535 HRUR, Rk S FDAREE A T I AR
5.5 EsEBEIUIARFRHNEI

925 106 35 A2 R T R RT 5 B8 1) EE ML 2 —
H A, 850 DO S v I B B2 2.
8 B0 5 B P A4 AT DL BH T 2 %% 2 5 TAMSs AR i 8 17
S P T B, TR I By b i i 4. 7 R B R 44
A L0 L FrIC DA 7-SIRPoiR B AL S, BFFE A 57
FF — FhHLCDAT 1 B2 7 [ B A 5o fif 988 /08 BR 44T 44
P SEG, R BLZ PR AT DA BE BTCD47-SIRPoE %, M
MAPHIPTERRAS 5 o U o X e 4 P 1 o
FUMRIEE ) 1, R DA o 0 £ X e 9T 40 B 1)
MR, {H2CDA475r 1Rk T IR H 4l i R 1, Pt
PLCDA7 5. o B PL A 1T 5 51 K 5 Z I ) R, i
K 78 R BT TR S Mk I LR CDAT B 5 B Bt
AHUSF9-G4, 1% 54t ] DL 35 14 1 3 B % 12 CD47
P 308 P 4 L 1T F T 5 40 L R A R e, ) — T
WL EE R, A 2B KL 5 72 B A 28 11 (glutaminy ]
peptidecyclotrans ferase like protei, QPCTL) & T$
CDA7E ¥ [F8T bR, 128 A 3 biid BA R bk
TEIT IR, Bk, ALVEY %5 5T 7 4t SIRPa
FATEREUR, P AT LU R0 5 4 0 e
BWEAEH . 53— N FRIA R I, 45t A SIRPadi 4
KWAR235 F1| % ¥ BT A4 FH B, o] 32 35 i 3F
PARLZH M AT TAMS R IR 7% P,

PLCDATHUAR 1 VE FH AL v 6 8 8, LI TEM
A FH AR 40 i B CD475 Bk 4n i B
STRPaZE £ Wik 5 I 200 1 75 W A (2 adk DAL 44

Fo Bty 32 fith 1 470 78 44 50 R e A7 A4 S50 11 &40 254
T2 175 TR AN U T R SO ROIR A i A
PR . 48R, A AT RE 2 BIR JLATALH 3L A 1
MR, B2, XIS IE BRI RN B & )
CD47-SIRPa L IMIR 67 R, $e4it 7 A2 p it
it UM, 5 —FZGPLILRB1/MHC 125 #4571,
YILILRB1 B 57 [ J AR GHI/75 0 1E 78 40 T 1f PR 14 56
BB, HE R I AR IR EERH . X Lp
SLREBUARAE S SR, B S, IR EA R
PRI L. BEAh, fE—2mE TR, B S Hbt
AR T B W L o) B, R R 2 SRS
KA FE FEALH DAHE ST s PR A
5.6 ENEZmatRLIATS

AR, B I 7 T AEV S R RIR AN, 4
TR 250067 I IS T B I 50 . I oA 155
Hh R 4 R VR 9T SRS L 4 5 S M2 B 4 i [r M
5 W 2911 Pt 2% A K BH Wy B 28§01 o Trabecteding — Ff
BE T B W 4H R 0 R 259, F TR T A SR .
X2 e — P AR s PR SR ALY, o B 4N
A A M Bt . FARIELE 259, WG e Ty
I LineMode, 7T LR W7 5 5 240 it 7 g ifn 5 A= ple h
(193 P, CCL24T A T LA /b 5 g4 i i SR 4R, thn]
PIAE N — P AE BE IT B, C-FMSII 2 — Ffrifi] =75
5105 200 it Th 6 I CSFAZ A o it R A 9, BBk 7 15
TAMAR A6 4 15 (1 25 90 7] g 2= 52 " C-FMS 5 L Aih 42
3925 20 R () RE ELAE FH, o7 A 1 3R 2R O AR 4
FEM2 I TAMS [ A 55167,

BB 290 I6 9T I TAMSs R Bl A0 B A 1R 47 (9 1
IR 5t. Traversiilt ) — A58 & I, DNMTI 5-%(
T (AZA) Flo- — 5 F I S Z R (DFMO) X & B
AT R v O S R /N BRI AR AR R PR MR £
fif o TE S TN REIE 1 O S5 /N B R & 25
BT, TR K AR /N R AP . FECAIRYT
b, M2BITAMSs & & 98 /D, MBS TAMS ) %5 & B
I, %G RR: BCA AT T DA iR A B
) B A P AR AL, SEEEMIT VA0 A O 2 KA IR
AT A A7 e

It 4h, RAMESHE 1) — T ff Fi fk i, 3 4H
& (1) A1 1] 77 71 28k 44 2K K (dual inhibitor loaded
nanoparticles, DNTs)#! {IM2Z4 TAMs, ] UL ffiM271
TAMSHEAS JPE R IM1BITAMSs . [FI, % 25438 Af
D[] IS 0] CSF IR FISHP-245 538 M . X T AT 58 9
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B2 m) B MR 4 AR B MR VR T S it 1 — P UK, DNTs
XFT MR IR TT B R BIR IR IS 77 .
5.7 LI ERELAA
571 EEmieRBSAH HFFUKIL, TAMsH LA
JIEMHC 25 I LILRB 1A 1R 550 e 41 A .
BTSN RE I R B EOR, @R T TAMsH 1)
SIS LILRB1ER ALK, N 1 1% 8 H AETAMs4H
MR b B 2RaE G, R I TAMSs M e i3 fib 983 40 ity A=
AR AL T B IR A BRAS o an SR A i A Bt
CDA47HTE BEPUAR, IS EWR 40 B xS 88 20 i 1) 7 ik
MR ik it — 2.

s PRI 9 O TR 4 Bl N RIS 1 CD24 2
— MR AR S R R A A, JRRE S TAMs B Si-
glec-10AH LA H, et i e )i, LB CD245%
Siglec-10E PR CL 4% 1UE B A2 38 SR TAM s Wk T e (1)
7%

H AT, 25675 RS PR N (AT AT MR A ] 7,
Xof W 4 3 47 2 DR A P R v AR AE I R T 32 A
o SRMBEAE BB R &, JCH A 2B TR A,
ZAARIIA RS E AR A RS S, 2 ELR 4 i
JE BT FH -0 e v 7y ke 584 (R B FH T 5%
572 FeExalhaT  WRARET T M4
N FE S AR BN 0HE & H (integrated sensing and acti-
vating proteins, ISNAPS))# §& 25 [, 1% 8 1 7] DLE
Brom A A A, B AR IS Y 1 4 2 o R e 40
1) BB EME 5 m BRI M AR, XM EA
J5 ) B % 240 i o A A1 1) 7 v R R R
WHFLIRIE, FISNAPSH Il A BITAMs &, ZE A&
T S B TAMS, 37 TAM s 1 i 83 24 At R s 1) ik
WA S EF M AERAE S, RMMEA . %EH
YuAE i VR, W] B R B RAR R ) R R
e 7, PRI R A I e A T 2 AR M R e B R
Iy F T IR B AT DL Sk B R v YR T R AE Y
S B M . B AT IEAE /S BB o gk N
Bk, % A A AT REFZ W R VE T, 3 ] BE R
HoAt s A LA B3RS, BA R R 500 E

6 ZHIBMRE

AR T BRI 43 2SR G T,
FEHE— BRIV T BN 2 5 R A BE (L
EIUA BFSE 0 S b, FATE B 45 T TAMSIE IS 4
AR R R RGBT i 1 . %01 LRI fi

FAAE T BB E PSS A iR v, 3K O iR S e o
SEAL TR BUAN, SRHIM2R 2 i e 2t i
AR A (M2 A MR I A i
FEAL S 5 0 2 Xt e ) A P DA S 1 i
WGk 240 A T35 b R A A AN B S o O TS5 361, B
WGE 2 L T 3 e 2 Ay L 25 R I 4 S
T, NG EE AL

AT, Bl RS 1R R 5 (0 e, TRE B9 77 )
B RS HEAC RO BE R T . BEE OB S BN
— AN TE T R, BRI BB TR T v
P GE IR R ¥ A AR ) L, (B A R IX — Uk A
ARG N i — B AR 2A I
R, B N IE I A AL S AR A, RN
G ANBLFNRTT T T RIET A i DFFEN SR B AE L
2 i DXL E R 0 - AR A £ R 4 L T FH T
APIMRE AL, AR, 2 R TAMSTR I HL I 4 &
B, HH SR HIEE [E)VR T, A0 B o I A A 7R £ 8
IS ZEREMG . I GRFeRS S R 40 45 IEAE IR AT 5T
o Bz, BRI bR S IR T 5 T AR A AR,
H AT O 2 FR77 7%, (EER AR, IR
WEFRARA B R, V52 R A 2T L 7T REAE
AT PR (0 A R J Rl A O AR, —
LY E IR AR EE 2 IR ARG R, A
BT [ A I 5 Tk R 4 i 2 T 3 TR AT BEIR N
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