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Mechanism of Tongguanteng Injection in regulating macrophage polarization and
cooperating with doxorubicin in anti-triple negative breast cancer
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Abstract: Objective To investigate the mechanism by which Tongguanteng Injection (i 53 41, TGT) modulates macrophage
polarization to synergize with doxorubicin (DOX) in inhibiting triple-negative breast cancer (TNBC) growth. Methods A 4T1 TNBC-
bearing mouse model was constructed, randomly divided into model group, TGT group, DOX group and TGT combined with DOX
treatment group. Tumor volume and weight were observed to evaluate in vivo antitumor efficacy. Hematoxylin-eosin (HE), TUNEL
and immunohistochemical staining were employed to examine histopathological morphological changes in tumor tissues, tumor cell
apoptosis, and protein expressions of cleaved cystein-asparate protease-3 (Caspase-3), B-cell lymphoma-2 (Bcl-2), and Bcl-2
associated X protein (Bax). Immune organ indices and routine blood analysis were conducted to assess immune function in mice.
ELISA, qRT-PCR and immunofluorescence staining were performed to measure inflammatory cytokine levels and expressions of
macrophage polarization markers CD&6, inducible nitric oxide synthase (iNOS), CD206, arginase-1 (Arg-1) in tumor tissues. Flow
cytometry and immunohistochemical analysis were used to determine the infiltration ratios of CD4* T and CDS8" T cells, while qRT-
PCR was employed to detect mRNA expression levels of T cell exhaustion-related factors and cytotoxic factors. Transcriptome
sequencing and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were conducted to identify core signaling
pathways and perform validation. Results Compared with model group, the tumor volume and weight were significantly reduced in
TGT group, DOX group and TGT combined with DOX treatment group (P < 0.01, 0.001), varying degrees of necrosis were observed
in tumor tissues, the apoptosis rate of tumor cells was significantly increased (P < 0.001), these changes were more pronounced in TGT +
DOX combination therapy group (P < 0.05, 0.01, 0.001). Compared with model group, the expression levels of pro-inflammatory
cytokines tumor necrosis factor-o (TNF-a) and interleukin-1p (IL-1fB) were significantly increased in TGT group (P < 0.01, 0.001),
while the expression levels of anti-inflammatory cytokines IL-4 and IL-10 were significantly decreased (P <0.05, 0.01). The proportion
of M1-type macrophages (CD867/F4/80%) was increased (P < 0.001), with significantly elevated mRNA expression levels of markers
CD86 and iNOS (P < 0.05, 0.01). The proportion of M2-type macrophages (CD206/F4/80%) was decreased (P < 0.001), with
significantly reduced mRNA expression levels of markers CD206 and Arg-1 (P < 0.01, 0.001). The proportion of CD8* T cells was
significantly increased (P < 0.05, 0.001), while the proportion of CD4* T cells was significantly decreased (P < 0.01). The mRNA
expression levels of T cell exhaustion markers programmed cell death protein-1 (PD-1), T cell immunoglobulin and mucin domain-
containing protein-3 (7im-3) and lymphocyte activation gene-3 (Lag-3) were significantly downregulated (P < 0.05, 0.01), whereas the
mRNA expression levels of T cell cytotoxic factors perforin, interferon-y (IFN-y) and granzyme B were significantly upregulated (P <
0.05,0.001). These changes were more pronounced in TGT combined with DOX treatment group (P <0.05,0.01, 0.001). Transcriptome
and KEGG enrichment analyses revealed that, compared with model group, differentially expressed genes in the combination therapy
group were significantly enriched in Janus kinase (JAK)-signal transducer and activator of transcription (STAT) signaling pathway.
Immunohistochemical staining results indicated that TGT combined with DOX significantly downregulated the expressions of p-JAK2
and p-STAT3 proteins in tumor cells (P <0.001). Conclusion TGT combined with DOX significantly inhibits the growth of TNBC,
promotes the polarization of tumor associated macrophages from M2 to M1, promotes CD8" T cell infiltration and reduces their
exhaustion. Its mechanism is related to the inhibition of phosphorylation of JAK-STAT signaling pathway.

Key words: Tongguanteng Injection; doxorubicin; triple-negative breast cancer; macrophage polarization; immunomodulation; JAK-

STAT signaling pathway
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R E B 2 — W, Hrh =PRI (triple-
negative breast cancer, TNBC) &FLAMEN 15%~
20%, PRIMERGER 32 A ZBER e A N 3R e A K A
TR A, B RTAs T 5 o8 H Gy T B2
Z k2 (doxorubicin, DOX) s&¥A¥7 FLARE I —
ZPiim 29, DOX HBeE B MR 4u i, (HFE
FEAE RGN, ATAT AR b O R PR 244 5
AR B, A EEHHIE TR IE SR AT IR
T i eg ) R AR FR 5 e B D RE B UIAH G beg B
W 3 A7 AE S DI REAS T IGO0, R ST B RE S o
IR A ROR, bR IR, M55 %
EEDIRE. R 2T A RGE B R R S
R TPIRBL, IARAS RS ARREAR,  $ mrz HAE
FREETERE, 2MBELEEIEYT A T el ) =
BT, R KEMFAEN, T 507%E
FZ T PRI 8 BRARALTT 2904 R OB A e IR i
21D,

R A EE (tumor microenvironment, TME)
SR AN SRR SERE A M RN 22 At g [
TEMBRINE R RS, 5N AE KA %I
KO, TME HAEE R E MBS EEZHE (tumor-
associated macrophages, TAM), HAENIZOHTEE
AR T 4HH 2B B, XM 22K
B T 4RI o H IR HTRE AR A AL,
AT T 4HM e AL SEFE AR, 2 IR
Peb i, MR A IIREZE R, TAM 1] 73 40
Jieg B M1 2R i 2 R a2 e 1) M2 2 [
M. BHFREN, ZHUMRAHL K TAM 23 M2 1Y
FRA, Ho@d oW AN 2-4 (interleukin-4, 1L-
4) SERFIRG| T 4EsgsE, SECT g0iFeE L)
Refn, Stmfedt R KA, 25 0El
. M1 7 B RAR IR IL-1p AR SR SE R
-0, (tumor necrosis factor-a, TNF-0) 54 %S 41y
K7, AR RRE RN, BUEPUMIR Sy S,
5% CD8* T 4H A HT IR S Rils-1,

O T N B EE R A4 9 K R M A 1 Ok ik
Marsdenia tenacissima (Roxb.) Wight et Arn. [f] /5
ML, HATEMRER. g mr o, Hilhm
KIS (Tongguanteng Injection, TGT) TEHIH
BT R EEAEN, AT HE R g g G .
Jieg 1A AR S SR A M R A, IR T

FLIYE. EERAEESRTI, FAREE, TGT
A IR A K R R, (i B R A
B M2 B M1 U4k, AT S s BT T R0,
T OC R VR S VR B B RS B T A R T T R
ARFTAARJEAHITBOER S8 Im PRIE PR AN L35 MR A
BRI, P B R DhRe A fE i 202, R
B AT 7S R B TGT Wi N FLIRE DOX il 24
MCF-7/DOX 40 251%, 5 DOX A #i#| MCF-
7/DOX 4 ) FE AT A3, (H7E TNBC W TGT
Beh DOX 2GR F R R 92 G 8 A 153 R 5 13 )
PO S ML AN B A o ASHIE SRR I TGT Bk
A DOX X TNBC {arde /) b Jeg A= R #0 il E F A2
FOOF E R GH M AR A B TR T RN, R e 2
HFA, #—HR TGT 5 DOX #h[AR7IT TNBC 1)
I3 FHL
1 R
1.1 paS5zh)

/NER AT FLARE 40 BRI B A R R 2R
AL

SPF 2 Mt BALB/c /MR, A& 16~19 g,
) B AL 5T 4 38 R A 5236 SRR A BR 2 71 AL 4
AT, AEFEVFAES S SCXK (56D 2022-0030. 3
W) SIS 0] R R 24 K R — B R B S 58 B )
B AL (LS YFYDW2023022).
1.2 AR5

EOCHRES W (E 2y 720025868, Ht5
202206211) 4 [ B 5 M2\ B IR A 6%
Z R (200mg/3C, #t'5 T1020). B i gtk
J8i -2 (B-cell lymphoma-2, Bcl-2) #iifk (fit5
GR3325129-2). Bel-2 #H3% X 28 H (Bcl-2 associated
X protein, Bax) Fitf& (4165 GR3368232-18); izt RNA
REGAFI & (S R1200) W HE LR REEREA
FRAF] s RNA POl 5538077 (kS 140735) 0 H
BENEYRE AR A 188 S R qPCR Tl
W (A5 YQ51003) 18 H HEAL A RHE A TR A A s
INERIL-1B 74 (k5 E-EL-M0037) /)M, TNF-
o IRAE (S E-EL-M3063). /MR, IL-4 37 & (it
5 E-EL-M0043). /N IL-10 {5 & (3it5 E-EL-
MO0046) 1 H BB S4B ey A PR A 7D 5
Janus #J# 2 (Janus kinase 2, JAK2) $ifg ({5 HY-
P80421) . 15 T FMF K WIEHE H 3 (signal
transducer and activator of transcription 3, STAT3) #T
& (#It5 80149-1-RR). p-JAK2 Hifk (it HY-
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P80829). p-STAT3 itk (L5 1064571) W H Lif
LU AR R AR AR BIIA R RER R A
IR EFME-3 (cleaved cystein-asparate protease-3,
cleaved Caspase-3) HiLfk (#b5 25128-1-AP) W H =
NETEEEAREGR A CD86 itk (Hits
AC25061255). CD206 #ifk (k5 AC25030782).
F4/80 ik (#It5 AC25052366). HRP Fric (1l
PR 1gG Pt GitS 20000730) I F I SR 4E /R
LR R AT .
1.3 Y&

NikonEclipseC1 % Ti2-U BY5: (3 & B e (H
A Nikon A#]); XS105 B+ —HF R (M
Fr A 2B AR AF]); NanoDrop One Y=
S E . Multiskan FC BISFLIROCE ++ (EE
Thermo Fisher Scientific A #]); cobas z 480 Y5 7%
JeE i PCR X (st LA A RARD; BD
FACSCelesta %4 2 i N4l 734X (36 BD 44
BEAT]D; Agilent 5300 Y F B HTX (3EE Agilent
Technologies /2] ); BC-2800vet %44= H A iy 4H i 7
i GRYINE R A ST IR A IR AFD.
2 7k
2.1 RRHHETFN
2.1.1 AT1 R/ NSRRI, 552 ¥
BFEN 3X 108 >/mL ) 4T1 4, % 100 mL/ R sc
FEFR TN BB A DI 55 30, MR AR RRA #] 100
mm? I, WG T  HIEAR R I a1 IR/ B
BEALA AREAIAL . TGT #41. DOX 4Hf1 TGT BEA
DOX #4#44 . TGT 442N 40 mg/kg,
Hip 4525 1 Ik; DOX A 145245578 4 mg/kg,
3Kip4hdi 1k, B3 RIMEMBER, &Rk
N =ab?/2 T+ HEIREAER (o AERKEZ, b N
B 2 10 RAGE/NR, MIRBRIUMLRAT M7E,
B e AT AR OE B, THEIR
2.1.2 AR (hematoxylin-eosin, HE) 4ff
WS/ R8T L 2R B A A8 2/ R
JEA LI 5 V) OGRS AT, 2 il B
RN R K, FARRGE, kEs. REIH
FRME. LEERUKERa g, KIRE K LR
K. MORBEE A, BEE R, ¥R
T T WL 5 iy 2H 25 BEAR AL
2.1.3 TUNEL Zetafaillgaipagge: Mo dl
€ 5, HERE K252, PBS kLR E K
Ao WM buffer HiHMFH, ALK TUNEL 57 i

HLZUFT & 37 CHF A ICIH T3 N DAPI 44
WOEECIE B AR, B RO BB,
TUNEL FHPEZHA AT, Jiad vh 5 FH PR 40 i L4
FETZF) VP& TN
214 o H Ak e I B g A 2 b cleaved
Caspase-3+ Bax il Bel-2 HFMFRIA M 2H 24
EERMY AR, BESBK. BWKdk. pURBE
A ENE PBS Pk, WEAEUKEDLIFE . G HEA
B WiN—9t 4 CEIRA, PBS Jtik/a 1 HRP
THUEIRNE, PBS Biik/E, DAB R, HRKA
1k, BARREGRE L. RIEE. phik, BiAKEHE
b, TRAEE FESIHOI, HMERE N E .
22 REINEET
221 REGERENE  BUNSPRE. BERR
SE R, THE MR RS MR A

T2 e H = B ARV 0T B X 10/ T &=
222 MUFEAAT ADNEIEIRBCR M, YT Tt
IENFUEFN 1.5 mL 2505 o BURE J5 32 5% BRI VR
5], MR SPuEsR 7R R & . 48 Shi
2 0 AT ASCEA T I AR I o
2.3 ELISA #BhE2A 2R Fp A EE F 7K F

A5 2H /N BRRE 2 21, 2 HE ELIS A 32071 & 1 B
FAGIM TNF-a. IL-1B+ IL-4 A2 IL-10 7K°F

2.4 RIETOCRE XN FIELE LR D B IRR
RTS

CD86 5& M1 2 5 g4t 5 ME AR 54, CD206
N M2 BB R R AE AR Y, WA B
Yl AR B F4/80 FH T WAL % e 5.
WSS [F) 7. 284 [5G 240 B e 4 A R 43 A A 0L
KH CD86 5 F4/80 BiA#Fric M1 2 E WG4,
CD206 5 F4/80 Bk&bnic M2 7 E W4 i 33047 i
I IR AR D) G K . 28K
J&, ATHUEAE S, WEIG PBS Bk, 4L,
T INE ACE L, BRI TR & 4 CEE
. PBS Bek, W PiERELRTE, PBS ¥t
YcJa, TN DAPL YLi0EE et & 2 4iiuiz. £H
R RFNIE . FKMPEIG, PrR e KE Fr
73 IR E B . CD86 M CD206 FH: [X 45 S 41
th, F4/80 PBH XI5 24kt
2.5 qRT-PCR #0 AhfEE 4R £ Fp 5 fiE B F FRAR AL R
EHH89 mRNA RiA

HX IR H 2, $RENAH S 18 RNA, Rk 5
MAEEEEH% )G, AT & L cDNA, HRHEEG
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EViHHE4T PCR #7184, 38T Roche cobas z480 PCR
A4, 1 SYBR Mix 4T qRT-PCR, LA B-actin

WS, R 27825 H SR R IA & .
SIFFIE 1

*z1 514955

Table 1 Primer sequences

B 1B/ 519 (5°-37) Sl 514 (57-37)
CD86 GGTGGCCTTTTTGACACTCTC TGAGGTAGAGGTAGGAGGATCTT
CD206 CTCTGTTCAGCTATTGGACGC CGGAATTTCTGGGATTCAGCTTC

Arg-1 CTCCAAGCCAAAGTCCTTAGAG AGGAGCTGTCATTAGGGACATC
TNF-o CAGGCGGTGCCTATGTCTC CGATCACCCCGAAGTTCAGTAG
IL-1p GAAATGCCACCTTTTGACAGTG TGGATGCTCTCATCAGGACAG
iNOS GTTCTCAGCCCAACAATACAAGA GTGGACGGGTCGATGTCAC

1L-4 CCCCAGCTAGTTGTCATCCTG CAAGTGATTTTTGTCGCATCCG
IL-10 GCTCTTACTGACTGGCATGAG CGCAGCTCTAGGAGCATGTG
ACTB CATCCGTAAAGACCTCTATGCCAAC ATGGAGCCACCGATCCACA
Lag-3 CTGGGACTGCTTTGGGAAG GGTTGATGTTGCCAGATAACCC
PD-1 ACCCTGGTCATTCACTTGGG CATTTGCTCCCTCTGACACTG
Tim-3 TCAGGTCTTACCCTCAACTGTG GGCATTCTTACCAACCTCAAACA
IFN-y GCCACGGCACAGTCATTGA TGCTGATGGCCTGATTGTCTT
perforin AGCACAAGTTCGTGCCAGG GCGTCTCTCATTAGGGAGTTTTT
granzyme B CCACTCTCGACCCTACATGG GGCCCCCAAAGTGACATTTATT

Arg-1-FSRBRNE-1; INOS-F 38— A E G Lag-3-HK MG (LIER-3; PD-1-FEFPIEAE T2 AK-1; Tim-3-T 4 S RE AR E A 50 T35

IFN-y-y TILE; perforin-FfL3; granzyme B-FURi Bo

Arg-1-arginase-1; iNOS-inducible nitric oxide synthase; Lag-3-lymphocyte activation gene-3; PD-/-programmed cell death protein-1; Tim-3-T cell

immunoglobulin and mucin domain-containing protein-3; IFN-y-interferon-y; Perforin; Granzyme B.

2.6 SRIVABEARIEM CD4* T CD8* T AL 1

#E% 200 H 46w, FH PBS 5 E T 6 cm
Yo E IR AR . RS MR AR R 2
200 H2uBuimm, G R BY BY s/ Nk, {4 A
2.5 mL VS A8 iE ZELLFCLAT B A S 42, B2
i _EJCEl W AH 2. FH PBS PREETRMN 2~3 K.
P20 VR 200 H 2 P 0 I 58 3ot i AT 4T i
M, 300X g B0 Smin, 37 Eih. ARG TR
RN, AR 22 1 X 107 4~/mL. A CD3.
CD4. CD8 #thricdifk, WRAJGE 4 CEILHEE 30
min. JIAZH MGG L2z i B S 4, 300X g &0
5 min, 3 _EiE. MO 200 pL 400 e o 22 il B
s, SRRSO, {8 Flowlo 10.8.1
WAFHAT AT
2.7 qRT-PCR #&U T {AAAThEEHE X EERIA

i “2.57 WURN7FAREUME A4 RNA, 47
qRT-PCR 737, R T 40 HE A 3514 R 7 4H OG5
KI5, W TGT Xt T 4 Thfe 12 7L .
2.8 RBENEKNMELELS+ CD4 71 CD8 &R
ik

i “2.1.47 WUR i BA D Fr, W E CD4
A1 CDS8 fitfk, T AT W H Image J
BAF AT R AL

29 HREAZFHW

BEHLE PRI TGT 41 % TGT Bt4 DOX i
JTH/NR 6 R, A TRIzol 37 M s 4 ZLRE A
HHAREUE RNA, S8R 20 6 B T A Ik iz 4t
B B R WE B e L UK G UE e B B A T SO e
RNA Fi=#{H (RNA quality number, RQN), #fifx
FREE RNA S8 =1 pg. mRNA+IncRNA +
circRNA H Illumina® Stranded Total RNA Prep 7
SRR RSO, BFEE RNAL Rk, i
$% adapter %50 0%, smallRNA H QIAseq miRNA
Library Kit S5 8 S SCEZ Qubit 4.0 iE &5,
F Illumina NovaSeq X Plus “F-&ill/7; S
fastp %5 L. Hid €, mRNA +IncRNA +circRNA 2 [
B ARFREE 71, smallRNA ik 18-32nt /751,
3R1F =0 clean data, id3E T HRH fastp KFEH
HEF KB s HNFRHE g 53854
R H ARG IR A A #47 .
2.10 Spearman HXM 31T

PAECREZR . M1/M2 B Al EEAE A e e AL et
ALK CD8 T 4 IR IEFHEAS 5 R e R AL B br,
SN TR, ik PAEHFPRT 20 ZER:
FERE R IR, KA Spearman #HCVES T, 1
il iR B 7 S BRI R IA /K 5 CD8 T 4HfiiE
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TR P R R B B
2.11 SREBNERN B JAK2, p-JAK2,
STAT3 & p-STAT3 gyFkik

2“2 147U R B A Y, 18 JAK2,
p-JAK2. STAT3 Fl p-STAT3 Fifk, T B kAT
WEZL A8 Tmage T 147 B4k
212 GeitESHh

% ] GraphPad Prism 8.4.2 #4741+ Hr
HER, BAEHLIX £ s FoR, PIFEAB LR A
(RS, 2 AREARN 2 e R SRR R T T
3 #R
3.1 TGT B4 DOX W EIHIHIAE L &

NIRF TGT B4 DOX RN HT TNBC J7 %L,
HESL AT R/ B, 45 25 1047 T T W] 1-A~
D fin, SRS, TGT 4AM DOX )5 %
FOH PR AR K (P<<0.01. 0.001). S5Hphss2y
AL, TGT BEE DOX 697 ZH B3 (R FRRN i B

FZRE% (P<<0.05. 0.01), o H U (KM 250R
HE Jetasi B (K 1-B) S, AR LH i 20 g o0 A
T MY TGT 4181 DOX ZH 15 7] W4 g 25 i
AR A% B o B BE s BBk A T 4L ygg 4
5 P e 1K, AR IURE R e W o DA B R B,
TGT 5 DOX Bk& N EA M REPuEEA, i
) TNBC 4K
3.2 TGT Bt& DOX th[El{2 i PhiE 2R AR A =
NWEFE TGT BE4 DOX % TNBC /)™ il JH8 41
MO TS0, K TUNEL %% (080 5% 20 AL et
AT . TUNEL Zetagh iR (] 2-A) BoR, HE
R B, TGT 4 DOX 2 T BH P40 i bb 451 55
FHE (P<0.001); 5HMGZHMLIL, TGT BiE
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1 TGT Bt& DOX thEIHIH 4T1 i/ MR MEEK (X+s,n=6)
Fig.1 TGT combined with DOX synergistically inhibits tumor growth in 4T1-bearing mice (X £ s,n =6)
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Fig.2 TGT synergizes with DOX to promote tumor cell apoptosis (X + s, n=6)
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Fig.3 TGT synergizes with DOX to alleviate damage to immune organs and inhibition of hematopoietic function ( X £ s, n=6)
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Fig. 4 Effects of TGT combined with DOX on inflammatory factor levels (X £ s, n=6)
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Fig.5 TGT synergizes with DOX to promote macrophage polarization from M2 to M1 phenotype (X s, n =6)
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Fig. 6 Regulatory effects of TGT combined with DOX on CD4* and CD8'T cells in tumor tissues of 4T1-bearing mice
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Fig. 7 TGT synergistically alleviates T cell exhaustion and enhances cytotoxic cytokine expressions in conjunction with DOX

(Xxs,n=6)
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Fig. 8 TGT combined with DOX promotes macrophage polarization from M2 to M1 phenotype by regulating JAK-STAT

signaling pathway (X £ s, n =3)
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Table 2 Correlation analysis of differentially expressed

genes with macrophage M1/M2 polarization

Ede) FEH X RH PlE
1 Myl9 0.5315 0.047 3
2 Eif2b3 0.650 3 0.0352
3 Sic8al 0.440 6 0.046 7
4 Mx2 0.650 3 0.047 1
5 Ighm 0.489 5 0.046 9
6 A430057MO4Rik -0.503 5 0.044 4
7 Eomes 0.636 4 0.048 7
8 Apol9a -0.601 4 0.045 7
9 Rnf149 -0.629 4 0.042 8

x3 ERREAERES CDS'T MAZIHMMEXED
Table 3 Correlation analysis of differentially expressed
genes and CD8" T cell infiltration

s S XA Pl
1 Rnf149 —0.783 2 0.0456
2 Slc8al 0.776 2 0.025 8
3 Apol9a —0.748 3 0.028 0
4 Eif2b3 0.7413 0.023 4
5 A430057M04Rik —0.692 3 0.037 2
6 Btk —0.664 3 0.043 8
7 Mx2 0.6573 0.040 8
8 Cypllal 0.643 4 0.0417
9 Rnfl44a 0.629 4 0.043 1
10 Ighm 0.622 4 0.0416
11 Brmsll —-0.608 4 0.043 5
12 FEomes 0.587 4 0.048 9
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Fig. 9 TGT combined with DOX inhibits JAK-STAT signaling pathway (x 200; X * s, n=3)

LAV A DOX il i JAK-STAT 155 i@ g0
TNBC fuffgi NI BR A4, 28 DOX 51 R4
Reas B, (L EVEAN e M2 B M1 BURR AL
I LR CD8* T 40 iiRiE el . R CD4'T 4tk
5] 14 SR I 9T S B

DOX JfJ7 TNBC 2xi%5% TME /A MURe ) 4
PEANHIN, TME RN ERMEMAES R SE, BENR
YRRz O AN, AR AL AR BRI
M1 BSH R M2 B, — 3% 5 R0 OB AH T
EFFLRIMEIE T TME B9 I RetE0 7, 250
JEA LI TAM DL M2 RACHE, Al gk sk K.
RS E R IEME] T i ThEE, 1 M1 28 E R4
AE IR IL-6+ IL-1P. TNF-o 254 K 40 PR T K 3% 4t
Jif98 5 14 - Wang Z5USHIESE DOX Al 53 TAM [H] M2
UL BB R AR AL, M8 TME vh M2 B E R0 L
Bl 52 2% - Ft; Pang ZE09HB L H1 DOX 2 2 S| T
YHMaThRE, ff CD8' T 4HfxE v brE4) PD-1. TIM-
3 3Rk B, E SR G N . B A
WARAS 2 RS 5 %, FRELM JO0E 2l 4
IL-10. ¥4 KK F-B (transforming growth factor-
B, TGF-B) & Gz #ii| 40 i IF + 3k 3 TAM [7] M2
FAMA, M2 B A A A R B R v
ISR e Re A AR 5 1R 5%, 3 — 2P 5 TME 1)

TN FHAERY; R R 1E 5T TAM [ M1
AL, M1 A E VR e i 7 WAE R4 (reactive
oxygen species, ROS). —% % (nitric oxide, NO)
J IL-1B+ TL-2 S50 48 R F-IBuE S s 42, T 48
BRI B A% O RN A, D RRIRES &
Wi TME 1 2REAS 55 B M4 i 2 70 1) 1 4221,
M1 Y B A eTsd e PR 3R 2 SR R 10k,
{2 CD8*T ZH S5 - 3 5 240 B B P R 4t v 45
PE T 4 P Sy R FHI23), T M2 2 R4 fif 2
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Yy, [EI T T 40t ], fRZH15S T 40
PR R4

TR, TGT Beé DOX 1 4T1 fif g /Iy
SRR FR 3E TAM A M1 SRR AL L F0 ) 2 ) M2 77
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Ko AR IINE SEER A 25 25 v 3 T T 40
FEME PR SV mRNA kK, 84 i 244 K+
(1) mRNA Fik/KF, $EnH AN AR = CD8* T 4H
MR, ERT T AMFEE IR, Y Rgn i
BEAUN,  ET SR ACATL A B e 8 S e B

H AT R, TGT Beh DOX IRy 5 1
RPALAE R ERENEREZR, KEGG &R &%
EFIHNEEEET JAK-STAT f55i@, Hh
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Ifnar2. Csf3r. Csf3 2% T, Statl. Stat2 &3
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JAK2-STAT3 Al ] {1 4t 7L Mt e 200 B S0 e 3 e 41 1)
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AT RE I I 1 2 b IR G B JE R R 5 P AR G 2 1 %
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N E JAK-STAT {5 5@ p-JAK2 1 p-STAT3 &
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zi b, ARWFFEE TGT HilA DOX Al @it i
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MORE . RPN RN, R IEPRRIST TNBC
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