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Research progress on difficulties of bladder cancer treatment
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[ Abstract] Bladder cancer ranks 12th in the statistical spectrum of death from malignant tumor pa-
tients,its incidence rate is high,the patients population is showing a trend of youthfulness,moreover it is easy
to develop metastasis and recurrence. In recent years,the immunotherapy has been gradually promoted in the
patients with advanced bladder cancer who cannot receive the cisplatin chemotherapy or who are resistant to
chemotherapy,in particular,the immune checkpoint inhibitors (ICIs) represented by programmed cell cleath-1
(PD-1) /programmed cell cleath-ligand 1 (PD-L1) are dominant, although ICIs represented by PD-1/PD-L1
has achieved good efficacy in immunotherapy. However,due to the increase in immune escape events,only a-
bout 30% of patients benefit from immunotherapy. Therefore, there is an urgent need to develop the treatment
regimen for the patients with bladder cancer immune escape. Recently, the tumor microenvironment (TME)
has become a research hotspot,especially the immunosuppressive cells in TME. There are 5 types of cells with
immunosuppressive function in TME: tumor-associated macrophages ( TAMs), regulatory T cells (Tregs),
bone marrow-derived suppressor cells (MDSCs) , tumor-associated central granulocytes (MDSCs) and tumor-
associated fibroblasts (CAFs),which play an important role in tumor immune escape. This paper elaborated
the composition and function of TAMs in TME and prospects the tumor promoting mechanism of bladder
cancer TAMs and targeted treatment of bladder cancer TAMs.

[Key words | bladder cancer; tumor microenvironment; tumor-associated macrophages; purine metabo-
lism;treatment difficulties;review
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Ji5 IR 8 E T ] — o A 0 B S A i R K e R 1
St BRERE R, HAFERAM B, Bt
PRIG T I8 e e 19 o 1 07 X2 T ORI & LUBA 28 O S Tk
AT o ol T B e g B A e i A R M R B L
I R A %Om R A2 30% . HAT, AR F SR T %2
#&-1(programmed cell cleath-1,PD-1) /FEJFHEIET:- %
PR-Bi A& 1 (programmed cell cleath-ligand 1, PD-L1)
AR 2 1) f A A 5 B ) 57 (immune checkpoint in-
hibitors. ICIs) % b 1 B EAE S 2867 SR 65 Bl T
Yo e AN B RO Kl PR A2 o R 18 22 B B HE S iR 97
TR B 1 PR IR ROR  3xX 3 BREE e 98 i R A B
(tumor microenvironment, TME) A& 3, i bt i
TME 2% Fh 2 B30 A7 G0 5 410 1) D 8 7Y S0 5 20 i L
AR A M B A M 2 A, AR SO A AR O TE e
Jg TME b Jifb 98 A ¢ B B 4 I8 ( tumor-associated
macrophages, TAMs) {7 7E {9 2 4 16 J7 M o5 I J 22 5L
T TAMs B BBEIIT R H
1 TAMs K R I Bk

LI 240 2 X SO 240 TR AN BE B A A D RE Y
— YN, FAE 1882 4Rk & B L I A Y B FR R
RGN . 15 I 200 i o P A A A A R L B T
AT MR JEL AR B L AT I 43 A 2% ol 4 92 240 M TR 5 LA
WOE RN, T A0 92 S e . TAMs 2 AFAE T
TME iy F b4 g, & TME o f 3 5 19 s
20 M A, FL A DA 8 348 i Rg 190 S 5T AN AN ) g ]
AR, AR TAMs [ 5 B nl 8 H o 28 83 4k
M1 B3 I 48, 0 IR ) 03k 8 1 3% 4k M2 ALY (g
KA M2 B TAMs Ty g 8RR A G AR 4
R B S 38 0 38 43 4 R L . M2al F A 41 Ay
% (interleukin, IL)-4 fl 1L-23 % S ], M2b (i 1L-1p
73 M2c[ f1# 4k 4 K A F-R (transforming growth
factor-B. TGF-R) i F 1A M2d(ih 1L-6 5™, M1
Al TAMs /88 7 95 4 52 40 B 9 1 38 58 21 UM 45 1
24K I (major histocompatibility complex, MHC
11D AR B B AT A7 Wi 0 % s g /) BE 0, HLBE % 73
DA 3 RN P S A0 Y R R A R T, M2 A
TAMs B9 45 £ & MHC I 9% 3 38, 30 612 4 7
PD-1.PD-L1.T 4 i AL 9 V32 4 52 40 il K 5 (V-
domain immunoglobulin suppressor of T cell activa-
tion, VISTA) \B7-H4 & [ A1 T 200 558 BR 8 111 SRl
H AW F 3(T cell immunoglobulin and mucin
domain molecules 3, TIM3) ¥ 55 3 15 . LLAE 32 b J83 12
BRI S R, Bk T TAMs (19 8 %58 38 3 T Rl
JIT R AT B4 e B A ) 2 D P 200 i 2 S 2 0 Y DR
KT, b MA %0 R R R TEBTE X TAMs
R A SCE AR S T G M1/ M2 B TAMs I#E
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ST LA LI 4 o L MESE T 7 Ah TAMs W RE
(D5 %35 T3 &K (interferon, IFN) 5 2 4 ) TFN-
TAMs; (2) BA G5 1 il D188 1) Reg-TAMs; (3)
FIRREA N T 89 Inflam-TAMs; (4) & 2235 1L 4
AR FER Y Angio-TAMs ;5 (5) AT RE < #1 ill Bt b I8 4
PER N B LA-TAMs; (6)5F B4 4H 23 B W 40 il (resident
tissue macrophages, RTMs ) ; (7) {5 3 ik 40 Jitg J& 1] &
A 1) Prolif-TAMs,
2 TAMs RERTHER

TAMs 14 Z M G e Ml AL . £ 65 73 W6 1M 45
W4 K A F (vascular endothelial growth factor,
VEGE) % I 4 A 5L F 2 5 g Bl il 4% 28 i s 12
S e e A0 IR 0 N A% 5 A S b JRe A M G i 0k R 5
S I AR 328 P A 2T
2.1 TAMs 5k do % & 5% B T 5 5 b 7 i f 8 2 R

JE% IO g e 2H 2 DA ¥ LA MR S A Y i A R 2%
AT FE L A 0B N . B D g S R a0 A A= AT g
i VL 52 MR 4 ORI 43 3 TMEE 1IN | 20 i &2
G W) O H 2 A 38 88 43 KA il 48 A s - 5 e il 4
A PR P A AR A i I g 1 e e T
It g 1) e Aok R e L SR el w2 M R i e Sy o T U il
Jed PSR N I A BT G BT T T AL S
A7 g 18 DR e JR 3 gk L ek e 2L 2 DR 4R T e 48 i 9
T AR AU A H0 SR g 4 2 i A )
AT, 05 AR LR A . AR SR ES s TME v 3 B8 fe K
B — 28 o E 17 40 B TAMs B9 AE7E 0 1L 45 A 4R it
TEBM A, ORI L AR R S R R R
P R A0 L Al B R RS A AR A A IR
TAMs Z: 5 % 1ot Jis il Jgg 10045 A6 il b ) e dE 22— 20, D
Sy VEGFE 55 4 J@ & (" (matrix metallopro-
teinases, MMPs) [ ff SEIC I . Rt 2 4h, TAMs i 1]
53 WA LA AR R PR A 4 Bl 2 e 1 R RS 45 S
HH SI00A WM B LT B A E 3. a M H
S50 Tk EHR A T 0B G e g A S ) AR T T
HC At 5 328 200 i T B o T B 98 Mg o 4 A B 81 A
TAMs 7r# VEGF B[R i, 8 ik VGEF #y 1t S 15t 4
W B TME b N2 B fbogsg A 56 b 1 R 41 i
VEGF B 73#. Pte . AL G2 i 4 Az B 9 5 Rt
Az R R R — SRR AS S 2 I b e b R A i 9 Y
1 I =22 o5 S R b 1 /T Y s B O SO I = R 9 £
B EIA YT P T A AR B ] VEGF R4, B
AT B e T e o A A4 8
2.2 TAMs &5 5 e & I 78 4a I iz I8 An 45 45

FAFE T TME i) B W40 i K 2 DL M2 BUAETE,
M2 B TAMs W12 11 5 55 Dt g b 783 200 it 185 58 % D) AH
Ko MRHE TCGA Bds PEAR G AE W5 B4 73 B, M2 7
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TAMs KyRpSFPEE F LB CD206 76 5% e i 41 41 b ok
IRk IF HE Gk CD206 TAMs 1 (B 4 A% %ok
CD206 TAMs [ {8 # A4 A7 WS 5225 0 b e 4 g A
T3k (epidermal growth factor receptor, EGFR) %
T B G TRCAA A 8% T g b 95 A4t 6 1) 44 I RS OC B 1k A
L EGFR ZZJ5 B 53 AT LAAE i g 4 i = 1o I8 1 [m) 95 —
3NN NN 1] R R R R s e ]
EGFR ZK ke 8 2 1 — R ik 42l 2 TAMs. 78
1= 28 b, 55 DG 98 i 98 200 e R0 ek 4 i I i o R T o
M2 B TAMs 177 A ek, 55 9% M2 B TAMs (1 L&
YRR 5% % e A TR 0 M 1Y) Transwell 5250 138 B, &%
Fr M2 A1 TAMs 1 F 6 WK BE % 1 55 55 bt 98 it 96 240 i
122 HE 7 X 2 MR e LN S, B TR 2
W o F i 22 0L A B9 48 1 B 2R B T
RE Y paxillin AR HE AT LLSE o 00 85 M 1ot JUL 7 3 I i
( phosphatidylinositol-3-kinase, PI3K) /% H # f# B
(protein kinase B, Akt) il /5 M2 7 TAMs ik
AR AR T 5% e s ik e 240 L 1 395 80 R0 42 2 o DTG o 2 e
i N WINY CR N B BU e =AD& ) S
K FZ 4K 3(vascular endothelial growth factor recep-
tor 3, VEGFR3) #l il CD8 4 3 iy 47t b 9o B 98 , IF 3
il VEGF-C/VEGFR3 it % {2 ¥ B B 98 i 4 K
EZ R, HATC &R T 2 M5 5 2 5 L] i
it JeA 20 L ) 42 2, AR A 1 £ B TR R Ok 23 IR AN
B ST . PR, BT Ml R D g AR 2R N RS K
55 e F T CD8 A 5 18 G 22 N 25 14 21 BIL A i B
F& BB 19I5 TT HE A e Sh B e i S IR T AR
2.3 TAMs 55 J§ g b 55 2n i S & k3%

SR DR T U © S B IDE R VR O B SRR R U
A3 S VRS SR AR G Y AT BE Ok T R BN R BR Y
B3 IDE AR . AELR BE A S8R YT 25 W R R BT B bR
i oy R ek . OB R AT B L B e g b o Rk
B Wk 2K BT A (progranulin, PGRN) i@ i3 74
TAMs %3k PD-L1 1 fg # CD8 " T £} i) % 2 HE
FR LG . B TR & BT SR ER R FRE R SR A
4 (immunoglobulin-like transcript 4, ILT4) 4 &
TAMs FIIIRE S T 40 i /Y S6 2 M . #1477 EGFR
T 1 B JB% G 6 iR A0 e v o 20k B TL T4 RE % 55 4k
TAMs JIf fi& fff 3L M2 R AL, i 5 T 240 3 2 fg.
TLT4 38 7] B T 4 A Y 15 55 A0 T 20 B %) 44 i 25
PERE Sy o IFN-v Y&k Fn 4yt . B k4 TME
(¥ TAMs 3& 7] 43 i 1L-10, i 41 it & E2 (prostaglan-
din E2,PGE2) \ TGF-8 & 5 Mg R ki . 055 A
RIR KT 4 BBk 4R 1 1 (secretory phosphopro-
tein 1, SPP1)™ 7£ 5 Bt TME h TAMs 8% f& 7
] b B AR T, SPP1 i i %8 i M2 A TAMs il il
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T 2L D) 6E . B3 e ki 5. 280 TAMs 2 5%
ok 98 e g kit , 16 T EE O 2 5Y A R B, AT T LR
R R 1) B e g TAMs IR YT .
2.4 TAMs 4= g b R AT I b 2t B

TAMs {55 e TME o [ TME 22 1k, 5 % £
IL-4 IFN-v JE 2 08 55 X 00 0, R BN W% 4k . i
AR A MO AR 2, ) A BB I M1 R i M2
RS LR ZHLL M2 REAFAE T 2L TAMs 72 15
JbtdEE TME rf S g — B 42 0k iogd & 2B LR T 1Y) e gie
M A . Jf B BEeR TME tig TAMs 7] LU i
PRI A By 20 A IR 4 A3 T A2 2 B D R R R IR
A B — M A A T P U M | I, M 0 g 2
M4y f#. — # M M ¥ (adenosine triphosphate,
ATP) | JH T JHE Ji 2 e — 4% # R (nicotina-mide ade-
nine dinucleotide, NAD ) & 4l g N = & A9 EE 104, H
L B UE S AR 4t A P & 2B AR T S 3 T 38 ik 8 B A1 A
FH A g e 157 240 FE 224 48 240 JHL 0 T L 200 L I8 AR, i PR L
R LR 557 . — e T M 4815 1k & 48
1 E 20 M A A 5 4 Y 7R R R H A rp AR o BRI
FACHH Y TAMSs R ZARER , 1M 7 i g v 2 s
R TAMs S 4R MR WF 9058 & 0B A IR AR
WY TAMs R3HH M2 KA, JF 5 ICLs IR 97 RO
ZEAHKY . AR O T B e TAMs 104 1% 35 (1) F
SRR LI A A Y TAMSs 1941 )5 32 52 /e ) &
I gkmiszme CD8 ™ T 241 il % 352 Vi 1 % 45 I 97 240 i 7
BE 7 22 B R RE AR R O EL A A AR Y
TAMs"" Al RELE B e Js TME whJ2: e & oAb il & A
HREAT R I B A A O . DR, )
HA R R TAMs 7] B J2& 55 Dt 98 50 28 30 97 1Y —
T TE DT .
3 EFTAMsH®RETAREE

Ky TAMs = iH 5 I i 5% 5 f 8 & 2 E M
KB HATEN X TAMs 038 [ 36 57 I A il B2 =
H | 5¢ T B Bt g # 15) TAMs 3897 A LLF 35 W A5 .
(D> TAMs ZEBE MR TME th iR IE 5 H 5 (2) 12
BB TME o TAMs R 4L, i M2 e I %
AU AL ML $0 M 26 29 5 (3) I B 058 240 ek 93 44
ML lE] i) CD47-15 5 895 & 3 a(single regulatory pro-
tein a, SIRPa) 1CTs. H A« SR AT 5 ol o 8 ] 5400
FRER 2> TAMs MECH . EBofi X TR
WEFEA « (MR BERR S 8 3 2> 11L-10, VEGF 7=
K M2 B TAMs 78 M1 AL TAMs; (2) %% 5 R
s 5 515 5 % 3 005 B F (signal transduction
transcriptional activator,STAT)1 #Iii] STAT6, {i& #F
FRAVELALS . TR 40 -5 W 40 i 18] 9 CDA7-SIR P
ICIs 1) 6 i ik 3% J5t 3 2 i 988 41 2 “ Do not eat” {5 5,
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Fidsg 4 B | 6k 1 CDAT 4 7 5 W 40 i 3% 5K 1Y
SIRPo- 43F 454, Ml 0 40 At o ik 98 400 e 0 5 I
Uitg. 1Mii CD47-SIRPa Y ICIs A DL BH Wi CDA7 43+
55 SIRPa 43 F W25 G o 1R 52 L 0 240 J KT e 982 240 J 1) 7
WE D RE , I HL CDAT Bt (A8 1T 75 5 Mo I8 41 it 1 3 44 ot
PR T,

25 F TR g TAMs 48 3 g & 4E L & R 1Y
HLHI AL 4G TAMs 4306 13 A2 B F 2 45 BboJeg Sl %
A8 TAMs 2 5 g5 I 98 i 983 40 it 4 28 6 3% . TAMs
R 4 I A AR 0 B e 0 R AR O 2 T, IR JE K
I TAMSs 25 535 0 i 19 43 F AL 2 3k F 4 F 4L
] B W 1) 25 0 A AF 2 B R TR AR IR SR T CDAT-
SIRPa K 45 5 1Y 1CTs. {H H /i CD47-SIRP« ICIs
Y7 O A PR, HLAS | RO 48 22, BRI, X CDA7-
SIRPa Gy ki A 550 3F — 25 0 5508 8 95 Bk 968 TAMs
AT A R A
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