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Abstract: Objective The purpose of this study was to explore the mechanism of Qiyu Sanlong Decoction (QYSLD) inducing M2 /
M1 macrophage polarization through PTEN pathway. Methods Lewis lung cancer cell line (LLC) was subcutaneously inoculated
into the right lower limb of C57BL/6 mice to establish a lung cancer animal model. The successfully modeled mice were randomly
divided into the model group and the QYSLD (80.48 g-kg™!) group. Intragastric administration was started when the tumor volume
was approximately 150 mm?, once a day for 15 consecutive days. The model group was ig administered 0.9% sodium chloride solution.
The tumor samples of the mice were subjected to transcriptome analysis, including transcriptome sequencing and bioinformatics
analysis. The percentages of M1 and M2 type macrophages, CD8" T cells, and CD4" T cells in the tumor tissues were detected by flow
cytometry. Mouse peritoneal primary macrophages were cultured in vitro, and the M2 type model was constructed by stimulating with
40 ng'mL"! IL-4. The groups included the model group, 20% blank serum group, 20% QY SLD-containing serum group (prepared by
ig administering 13.96 g-kg™! QYSLD to rats once every 12 hours for 3 d), and the lipopolysaccharide (LPS, positive drug, 20 ng'mL™")
group. The levels of CD206 and reactive oxygen species (ROS) in the cells were detected by flow cytometry. The relative mRNA
expression levels of arginase-1 (4rg-1), CC chemokine ligand 24 (CCL24), chemokine ligand 17 (CXCL17), interleukin (/L)-10, tumor
necrosis factor (TNF)-o, and PTEN were detected by real-time fluorescence quantitative PCR. The levels of inducible nitric oxide
synthase (iNOS), IL-10, IL-12, and cyclooxygenase-2 (COX-2) in the supernatant were detected by ELISA. For the M2 type mouse
peritoneal primary macrophages, the groups included the model group, 20% blank serum group, 20% QY SLD-containing serum group,
PTEN inhibitor group, and QYSLD-containing serum + PTEN inhibitor group. They were co-cultured with CD4" T and CD8" T cells,
and the secretion levels of interferon-y (IFN-y) and IL-2 in the supernatant of each group were detected by ELISA. The expression of
CD279, CD69, and CD366 was detected by flow cytometry. Results In the in vivo experiments, the transcriptome sequencing results
indicated that M1/M2 type tumor-associated macrophages (TAMs) and CD4*/CD8* T cells were related to the treatment of non-small
cell lung cancer (NSCLC) by QYSLD. QYSLD decreased the intracellular glucose homeostasis of tumor tissues (P < 0.05), and CD4*
T cells, monocytes, and NK cells had a higher dependence on carbohydrate catabolism. Compared with the model group, the ratio of
M1/M2 in the NSCLC tissues of the QYSLD group increased (0.24—0.37), and the ratio of CD4*/CD8" T cells decreased (0.39—0.20).
In the in vitro experiments, compared with the blank serum, the serum containing QYSLD could effectively reduce the expression of
CD206 on the surface of macrophages and the mRNA expression of Arg-1, CCL24, CXCL17, and IL-10 related to M2 type macrophages
(P <0.05,0.01, 0.001), and increase the mRNA expression of TNF-a and PTEN related to M1 type macrophages (P < 0.01, 0.001).
The drug-containing serum significantly reduced the secretion of IL-10 protein (P < 0.01) and significantly increased the secretion of
M1 type macrophage-related proteins IL-12, iNOS, and COX-2 (P < 0.01). Compared with the blank serum group, after adding
QYSLD, both CD4" T cells and CD8" T cells increased the expression of IFN-y, IL-2 (P < 0.01), and CD69, indicating that they were
activated. Compared with the 20% drug-containing serum group, after adding the PTEN inhibitor, the expressions of IL-2, IFN-y (P <
0.01), CD69 and CD279 were down-regulated. Conclusion QYSLD promotes the polarization of tumor-associated macrophages to
M1 type and the activation of T cells by activating the PTEN pathway, improves the tumor immune microenvironment.

Key words: Qiyu Sanlong Decoction; NSCLC; macrophage polarization; T cell; PTEN; tumor immune microenvironment

fifi 8 A e H DL ARSI R 22— 5 2022 4 4 BR S
REBOHT e it AR IET R 73908 12.4%.

48, KRR EA PG &M, NSCLC & HwT
B ITHGE, S0 VAT R R G O B RN

18.7%, L JERTA, @ e AN g, Kk
/N BTE (NSCLC) i3, NSCLC fEiRY7
i, REGHZEBEANRIRIT TR, R
RCRATIIRAIE o ARG RITBOT AT X5 e 4 it 11 2%
ARG R R, Efm RN, #55FERZER

BIEE, A 1 R Rl 5 14 G B A RE 200 D 2 A
DRRIREIR T ) —A> E B T AU

ELMRARMAN T bk EL G R iR e e A 5
F10 25 G 5 JONE 20 . o Bt R IR T 1Y) EE BRI AT
U FiR AR O BRI (TAMs) HA R E



* 822 - FA8EF4H 2025548

¥4k £ Drug Evaluation Research

Vol. 48 No. 4 April 2025

PE, AR T A FREGEAT AL . mHE
Wi 410 2 SR R A B R G % A FH A ML R R B 2
JREEBT S R R M2 BB, T k4 2
PR G (1 E AT, AT IE I U R R SR R
41 o ks BB A O,

rh 2% 2438 I S0 R S A ER B R e LR

T A 20 R A ) “IRELR IE”, RE =S

(QYSLDEAaIT Mt & g h 2555 75, BA“Hk
IEfRTEFIELZ” IR, ATHARE 9 C e s T Hos s
2R, WX R TER . Prs
PR N -, FHBARTIAR B QYSLD W] fEiE
21 TAMs [a] M1 BB AL K #4851 NSCLC HIfEH,
DA, AR 400 A IR G B TIOR8 1) A B, R A
QYSLD Xt NSCLC ' TAMs #ALAT T K 2400 o vifi
IR RZ e R LT LE A AL, R “FRIEDTR
e & QYSLD HIIGIRHE $e it =%

1 M8

1.1 4Afm

Lewis Ml 40 fikk (LLC), KI5 T rhERlFB
2 i P
1.2 4

HEME SPF 2% C57BL/6 /N, RN 6~8 i,
80 R, fKFREAN (20+2) g; itk SD KR, iR
6~8 i, 20 X, #KFiEN (200+10) g, HWHN
MRS LI SR AR, LSS AE =1 Al iE
5 SCXK (75) 2011-0003. fAF=7E SPF %44 F, 4
FREFERN (24£2) C, MFHEE 70%, FiRfiE e
(R B DRI R K . AR IR SRIR s B 24451 )
BAT SN SR HRAE, At R e 2 b R 25 K
FEMC TR R SR (S AHUCM-mouse-
2019013), Frf SLEORF AT &R EC T RSE
RNV FLHE T JFE I o
1.3 AYS5EERT

QYSLD M (30 g). EAT (10g). KW

(6g). Mk (6g). HFE (20g). AL FHH
(20g). B (202 & (6g). FA (10
KNIEE C6g) A, FARFRIFET ZRFEY
KEFF—MIBEEPE, JHEd 25 % e It 2 AR
&, fE ChEZR) e,

RPMI 1640 ¥5773E (45 SH30027.01). 4
IiE (45 SH30070.03) 4 H 3 [E Hyclone A
fEE Al (LS A003702-0001). cDNA 5|4 H
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(PMSF, #t'5 ST505) M H Ll = RAEVEARE
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Table 1 Primer sequences

B SIYIF A5 —3)

TNF-a F: CTAGTGGTGCCAGCCGATGGGTT R: CAAATCGGCTGACGGTGTGGGTG
PTEN F: TGATGAAGCTCGTCAGGCAGAAG R: GCAGGTCATTTAACCAAGTGGTGC
IL-10 F: CTTACTGACTGGCATGAGGATCA R: GCAGCTCTAGGAGCATGTGG
Arg-1 F: TTGGCTTGAGAGACGTGGAC R: GTGCCAGTAGCTGGTGTGAA
CXCL17 F: CGAGAGTGCTGCCTGGATTACT R: GGTCTGCACAGATGAGCTTGCC
CCL24 F: ACATCATCCCTACGGGCTCT R: TGTACCTCTGGACAGCCACA
p-actin F: AACAGTCCGCCTAGAAGCAC R: CGTTGACATCCGAtAAAGACC
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O 5min, 3 EiE, F 20 mL f¥) PBS 1597 58 i 241
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ELISA Ea 25 H 40 B IFN-y. IL-2 143
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IR IETE L o
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*2 NRMEELENS CDS' T 4. CD4' T 4. M1 REREMA. M2 RERMMENEE(X L5, n=3)
Table 2 percentage of activated CD8" T cell, CD4" T cell, M1 macrophages and M2 macrophages in tumor tissue of mice
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