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Moxibustion enhances the antitumor efficacy of Trametinib in breast cancer-bearing mice via
MEK/ERK signaling pathway

LI Ji-juan, ZHANG Chen-xi, LIANG Xin-yue, MA Yu, LIU Jing-xuan, JIA Chun-sheng, PAN Li-jia (College of
Acupuncture-moxibustion and Tuina, Hebei University of Chinese Medicine, ~Shijiazhuang 050200, China)

[ABSTRACT] Objective To explore the synergistic inhibitory effect of moxibustion and mitogen-activated protein
kinase kinase (MEK)/ extracellular regulated protein kinases (ERK) pathway inhibitor Trametinib on tumor growth in
breast cancer tumor-bearing mice and to analyze its underlying mechanisms. Methods Fifty female BALB/C mice
were randomly divided into blank control, model, inhibitor (Trametinib) , direct moxibustion and combination
(Trametinib+moxibustion) groups, with 10 mice in each group. Injection of 4T1 cells was used to establish breast

cancer tumor-bearing mouse model. Both the blank control and model groups received gavage of 0.1 mL of normal
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saline once daily. In the inhibitor group, Trametinib solution was administered by gastric gavage at 3 mg/kg, once a
day for 21 d. For mice of the direct moxibustion group, moxibustion was applied at bilateral “Zusanli” (ST36), 2 cones
per acupoint, once every 2 days for 21 d. The combination group was treated with administration of Trametinib (once
daily) by gastric gavage and direct moxibustion (once every 2 d) for 21 d. Body weight and tumor volumes were
measured in mice. The tumor weight was quantified and the tumor inhibition rate was calculated. Histopathological
alterations in tumor tissues were observed after H.E. staining. The protein expression levels of phosphorylated (p)-MEK,
p-ERK, myelocytomatosis viral oncogene homolog (c-Myc), and programmed cell death ligand 1 (PD-L1) in the tumor
tissues were assessed using immunohistochemical staining and Western blot, separately. Additionally, the mRNA
expression levels of c-Myc and PD-L1 in the tumor tissue were detected using fluorescence quantitative real-time PCR.
Results

evidently in both the model and inhibitor groups ( P<0.01), rather than in the direct moxibustion and combination groups.

After the intervention, compared with the blank control group, the body mass of mice was decreased

Compared with the model group, the body mass of mice was obviously increased (P<0.01), and the tumor volume and
weight were obviously decreased in each treatment group (P<0.01, P<0.05). The tumor inhibition rate was 35.19% in
the inhibitor group, 30.27% in the direct moxibustion group, and 50.67% in the combination group. The protein
expression levels of p-MEK, p-ERK, c-Myc and PD-L1, and the mRNA expression levels of c-Myc and PD-L1 in the
tumor tissues were significantly decreased (P<0.01) in each treatment group relatively to the model group. The
therapeutic effect of the combination group was significantly superior to that of the inhibitor group in increasing the body
mass, and to that of the inhibitor and direct moxibustion groups in reducing the tumor volume, tumor weight, and in
down-regulating the immunoactivity and protein and mRNA expressions of ¢c-Myc and PD-L1 (P<0.05, P<0.01). The
therapeutic effect of the combination group was also strikingly superior to that of the direct moxibustion group in down-
regulating the immunoactivity and expressions of p-MEK and p-ERK (P<0.01, P<0.05). The effect of the direct
moxibustion group was superior to that of the inhibitor group in increasing the body mass and up-regulating the
immunoactivity and protein expressions of p-MEK and p-ERK (P<0.01, P<0.05). H.E. staining showed that the tumor
cells in model group were irregularly arranged and shaped, with obvious cell atypia and enlarged nuclei, but those in
the 3 treatment groups displayed obvious cribriform tumor cell degeneration, with more cell debris and smaller density.
The degeneration of tumor cells in the combination group was the most obvious. Conclusion Moxibustion can
enhance the anti-tumor effect of Trametinib by inhibiting the phosphorylation of MEK/ERK pathway and the downstream
c-Myc/PD-L1 axis in mice with breast cancer, which provides an experimental basis for the adjuvant targeting therapy of
breast cancer with moxibustion.

[KEYWORDS] Moxibustion; Breast cancer; MEK/ERK pathway; Trametinib; Synergistic anticancer; Programmed
cell death ligand 1
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Fig.2 Tumors images of mice in the 4 groups (minimum scale division: 1 mm)
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Fig.3 Comparison of the tumor volume of breast cancer-
bearing mice in the 4 groups after interventions
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Fig. 5 Comparison of pathological morphology of tumor tissue of breast cancer-bearing mice in the 4 groups (HE staining)
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Fig. 6 Comparison of the positive expression of p-MEK, p-ERK, c-Myc and PD-L1 in tumor tissue of breast cancer-bearing
mice in the 4 groups (immunohistochemical staining, Z+s, 8 mice/group)
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Fig.7 Comparison of the protein expression levels of p-MEK, p-ERK,, c-Myc and PD-L1 in tumor tissue of breast cancer-

bearing mice in the 4 groups (Z+s, 8 mice/group)

1.5 ¢-Mye L59ppry

]]]lm.ﬂ 1.0 ]m 1.0

B £

4“% o ﬂ% *%

= k3 = sk

£ 0.5+ A Z 05 é’ig
TR D D R T @ D
& @vsﬁ**” )&@ & v@a\w@”‘& ,@é&% o

s e-Myce M40 Myc g R, PD-L1 AP MEAE Tl AR 1, SR L] H g, " P<<0.01; 54 7l 4l Fe 4%, ¥ P<C0.01;
HHERMLE, " P<0.01,
B8 HAIREME/NRMBALD c-Myc,PD-L1# mRNA Rikk ELL & (r+s,8 AR /4E)
Fig.8 Comparison of the mRNA expression levels of c-Myc and PD-L1 in tumor tissue of breast cancer-bearing mice in the

4 groups (z+s, 8 mice/group)



IS 2026 4F 4 71 51 % A4 M)

© 481 -

CHOMREIE 2% ) v 482 2 P AR £ T, S8 4 I, AR AE 7
O AR ER BRI, RN, Wik T
FL R B DR AL, AR R o 52 02 LR 0 AR
ARSI G 2 S A TH T R I 3 T 0 PR R 45
B2 45 i o R 3 B D RR IT R ﬁﬁﬁz/ﬁ%
2% ORI 45 L[5 AR B O AT BT R = HLAE
HAG/ BMZ a7, SHUR L5 R 5% U1

K, HA* I* —uﬂl BB E AL BRI R RS A A T
SEA R = LR S 0 ) 45 B AN A R 2
L5« :‘

R T%ﬁﬁ@ﬂﬂiﬁﬁ B /N AR TT 5 ) RS B
24, I A A RF ST T I AR B 4 A 0 o b
e A I IR T R TR BIR T, o i Y A
S AAE AR, WS AR R = B BIR YT BE 5 s FLIR
I R E BRSO AR AR KOS, B B
Yy S5 58 B 9 IF 52 22 KL A% e 0% ek 2% il 9 /) BRUJRE AR A=
K Ml R AT P R AR = B RR I AT AL
e R e N W A o N 1 B A N N
W FEASIG AR AR R A /N B
R AR LS A T, H Rl T o
W, RUZERA 55 T Mg /I BRI o 7 v i K o
o, OF BAR TR 25 iR 9T o &R YT LN BUM
Jed 1A BR 5 R AR ZH R LG A 3 ) A DN iR A R
K, T Jg 20 e o 24 5B A B & o0 B il 36 R e L
R M SER e 5 H IR WA IR YT H RE B A RO i L
i 58 Bob g A= K, I HL R A 4 /0N BROFR B /0N 1 i o
P BRI S5 R R R X 4R R LR IR T i 2 B e
990 35 SR ARG i ggE A K A A

MEK/ERK 15 *5- 38 [ & {2 #F /i Jgg 3% 78 70 410 i)
P8 T 2 B 5 5 B Y, 7E A 45 2L IR AE 9 I £
S5 v g UE B AT LU E R i AR KRS, B
WF 5% 45 5 7, MEK/ERK 13 5 3l J% 14 3005 A2 3 T
LR R 1 O U R, e-Myce & Myce 2 [ K %
Y OGS D1 22— , 2 5 Al AR 3 58 RN A Ak PR R
ERK {55 538 % 19 N WAL 43T, B £ 1E 5 4 19 3
iz A R R 8 A b R B O MR B
S IR A K A G i b 3 1Y) FE B PR Y A S
S5 R TE b N R A A i ] ERK-c-Myc Bl 2
10 ek A A AT ROR ST, SC R R = BB IR
i K B MEK/ERK i f# ' MEK \ERK {5 5 45 F 19
B IR AL K5 BB R IR T RB A AR MR8 1 25 4
PE B R KR c-Myc FiE", A58, il 368 e 1E
S MEK 1 il 57 48 4% # # MEK/ERK i # 1y
MEK 5 ERK # 2 ft 3 ik , B # % 1 68 A 2090 6l
MEK/ERK {5 5 # o MEK \ ERK /2 1k 183 , 52

IE%EHEM%.MEFHO 3ANIRYT A R A 4 /N B R Al
21 rh MEK/ERK 15 5 38 i ¥ 16 /K7 15 2] A 20m

ﬁ%'J c-Myc 8 FI R A KCE N RO B, RAEE T
T3 i MEK/ERK i #% T 8 c-Myc ik A I3

I 40 6 SR B 928 3k 3R 1) BIL A 22— 2 % T 4 ol
‘@@leiﬁﬁi'%ii I PD-L1*", PD-L1 /& PD-1 By g &

—, F2 SR IA T M 20 R e R A 4 b i 2

ﬂ@“”o PD-L18ES T 40K MY PD-145 4, IF 1438

JO7 M A 928 N7 280 ) kR £, AT AT Ak T 48 i A 5
E‘Jéﬂiﬂ@ﬂﬁ o T c-Myc BE 7t X4 % 5% 306 N 5, 7
%%m%zaéﬁu PD-L1 5K (95 2+ X 8k, H A%
5 PD-L1 % S84 ™, 84 M8 uEsL, &l U
S0 PD-1/PD-L1 AH 5¢ 4r F 35, M 1 T 40 i 3%
B, SR MGG A = B AT B B R A
P2E ) G A JE I P PD-L1 A 363K, AR 526 45 R
Won, 5RO L, &R YT 41 PD-L1 & H .
mRNA FlBH 35 5 M BG4 1) PD-L1 &
1 mRNA FIFH MR IE T HE B, 2R KA T
TG B e M [ A PD-L 1 3k, 304l b A

B2 AR SR B R, 30 & v] o 30 i MEK/
ERK 3l % 8 72 1k b B iF c-Myc/PD-L1 1, & 2 5 58
fily 96 8% Je xF MEK/ERK i [ (5 30 1 28087, I bl ] B
I PD-1L1 2635, 50 A3 R i 00 1) L AR o /N SRSy Jieb g 2
Ko, 1o il 26 5 Je 09 Bt e g 28R | S 3 A il I A 1)
TRIT FLR R PR AL T S IR o IR S I i R ik B
3 [ AH G I 8N ) 4 E VT AR A R ok i — 2B 56 I O
R 5 0 B ¥R 97 Il e o Gl AR 5 5 A G 1B
B
Rz FrAMEH SRR b . EE BN
ESIEEREES LE S UL e

£ % 3Lk

[1] MACKENZIE M, STOBART H, DODWELL D, et al.
Risk of breast cancer death after a diagnosis of early invasive
breast cancer[J]. BMJ, 2023, 381: 1355.

[2] MICHAELS E, WORTHINGTON R O, RUSIECKI J.
Breast cancer: risk assessment, screening,
prevention[ J]. Med Clin North Am, 2023, 107(2): 271-284.

[3] TURGEON G A, WEICKHARDT A, AZAD A A, et al.
Radiotherapy and immunotherapy: a synergistic effect in
cancer care[ J]. Med J Aust, 2019, 210(1): 47-53.

[4] LOIBL S, POORTMANS P, MORROW M, et al. Breast
cancer[ J]. Lancet, 2021, 397(10286): 1750-1769.

[5] YUY X, WANG S, LIU Z N, et al. Traditional Chinese

and primary

medicine in the era of immune checkpoint inhibitor: theory,
development, and future directions[J]. Chin Med, 2023, 18
(1): 59.



482

Acupuncture Research, Apr. 2026,Vol. 51,No. 4

[6]

[10]

[11]

[17]

GUO Y J, PAN W W, LIU S B, et al. ERK/MAPK

signalling pathway and tumorigenesis [J]. Ther Med,
2020, 19(3): 1997-2007.
SOMORJAIIM L, EHEBAUER M T, ESCRIVA H, et al.

JNK mediates differentiation,

Exp

cell polarity and apoptosis

during  amphioxus  development by regulating actin
cytoskeleton dynamics and ERK signalling[J]. Front Cell Dev
Biol, 2021, 9: 749806.

HAN H W, YANG M K, WEN Z L, et al. Trametinib and
M17, a novel small molecule inhibitor of AKT, display a
synergistic antitumor effect in triple negative breast cancer
cells through the AKT/mTOR and MEK/ERK pathways[J].
Bioorg Chem, 2025, 154: 107981.

HOEFLICH K P, O’ BRIEN C, BOYD Z, et al. In vivo
antitumor activity of MEK and phosphatidylinositol 3-kinase
inhibitors in basal-like breast cancer models [J]. Clin Cancer
Res, 2009, 15(14): 4649-4664.

MAOHI, JINM, XIE L L, etal. Infrared laser moxibustion for
cancer-related fatigue in breast cancer survivors: a randomized
controlled trial[ J]. Breast Cancer Res, 2024, 26(1): 80.
WANG C H, YANG M, FANY Y, et al. Moxibustion as a
therapy for breast cancer-related lymphedema in female
adults: a preliminary randomized controlled trial [J]. Integr

Cancer Ther, 2019, 18: 1534735419866919.

Rl WA, XIHEE, ’ﬁ.#téﬁ i By i IR T 4R v AR
L IR e A T it P D I A G R ES R B

2025, 45(2): 167-172.

YU T, LIU H W, LIU Z Q, et al. Heat-sensitive

moxibustion assisted in palliative treatment to improve the
quality of life in elderly patients with malignant tumor: a
(in  Chinese) [J].
Acupuncture & Moxibustion, 2025, 45(2): 167-172.
HOCHR, T, SRR, S5 RIS X FLAE TR/ BN
AL G sl M [T ] AT, 2025, 50(3) : 319-326.
ZHANG F C, GAO T Y, ZHANG C X, et al. Effect of

randomized controlled trial Chinese

moxibustion combined with chemotherapy on immune
checkpoints in tumor tissue of breast cancer-bearing mice (in
Chinese)[J]. Acupuncture Research, 2025, 50(3): 319-326.

YE X X, LINJM, CHEN Y P, et al. IGF,BP, accelerates
the aerobic to boost its immune

glycolysis escape in

hepatocellular ~ carcinoma  microenvironment [J]. Front
Immunol, 2024, 15: 1480834.

XING J, GINTY D D, GREENBERG M E. Coupling of the
RAS-MAPK pathway to gene activation by RSK2 a growth
factor-regulated CREB kinase [J]. 1996, 273
(5277): 959-963.

ZHANG G L, ZHANG Y, CAO K X, et al. Orthotopic

Science,

injection of breast cancer cells into the mice mammary fat pad
[J].1Vis Exp, 2019(143): 143.

T S RoE s SR B AL B S E AL 2 3Ry /D
BULI]. & HIBSE L 2021, 46(4): 351-352.

China  Association of Acupuncture and Moxibustion.
Nomenclature and location of commonly used acupoints in
Part 3: mice (in Chinese) [J].

experimental animals.

[18]

[19]

[21]

[23]

Acupuncture Research, 2021, 46(4): 351-352.
CHO H, MATSUMOTO S, FUJITA Y, et al. Trametinib
plus antitumor
ERK blockade and CD44 downregulation and affects PD-1
and PD-L1 in malignant pleural mesothelioma[J]. J Thorac
Oncol, 2017, 12(3): 477-490.

B kR, R, SF L ARSE AR T LD M SRR AT
WIT]. B SCHk Ak, 2017, 35(6): 19-21.

LI J, ZHANG L J, HE H L, et al. An initial research on

4-methylumbelliferone exhibits effects by

acient literature of moxibustion treatment to breast tumors (in

Chinese) [J]. Journal of Traditional Chinese Medical
Literature, 2017, 35(6): 19-21.
XMW . BRECHNRHIE S ) Rk ik [J]. B R 2y,

2024, 42(4): 32-36.
LIU S Z. Brief introduction of moxibustion in Chen Shigong’s
Authentic Surgery (in Chinese) [J]. Xinjiang Journal of

Traditional Chinese Medicine, 2024, 42(4): 32-36.

Wahs, %, 525 . LRIPUR=4: 1) £ F 3L
AR T]. ﬂéEPE?’i%PJ 2010, 28(2): 277-281.

HONG J B, PENG H, YIS X. Effect of moxibustion on the
multiple effects produced by the body and mechanism (in
Chinese) [J].
Medicine, 2010, 28(2): 277-281.
LB, S R = HOAE e T e
HE2Y, 2003, 23(3): 3-6.

SHI Y, WU H G. Application of Zusanli point in immune

Chinese Archives of Traditional Chinese

PR T]. A

function regulation (in Chinese) [J]. Modern Journal of
Traditional Chinese Medicine and Pharmacy, 2003, 23(3): 3-6
RAT7, sk WEME, 5 Rr b, 55 . G I8 W RF AR R =
BU AT A AR B R A R I R AL (] SR
AR BAE, 2024, 26(12): 3118-3126.

SONG Y F, ZHANG X M, JIANG S Y, et al. Exploring the
mechanism of moxibustion at “Zusanli” and “Ganshu” acupoints
in inhibiting liver metastasis of colorectal cancer cells in nude
mice from the perspective of gut microbiota (in Chinese) [J].
Modernization of Traditional Chinese Medicine and Materia
Medica-World Science and Technology, 2024, 26(12): 3118-
3126.

R S BEAEAE, A SRR = AR S B
L&Notchkﬁj—ﬁx%ﬂﬁ SR (7], b BB A A A
2020, 26(12): 1803-1807.

YE Q, GAO T, LIANG H H, et al. Effect of moxibustion at
Zusanli on Notch signaling pathway in mice with
myelosuppression after chemotherapy (in Chinese) [J]. Journal
of Basic Chinese Medicine, 2020, 26(12): 1803-1807.

R E, B, B, A BT A TG KRR
Luminal &?LH?#?TE A G WA 3R T SO IR R A LR L Ab
JE i B 4 S NR3C2 . CYFRA21-1 B [J]. 1L T I 24
KAF54, 2025, 27(8): 177-181

WANG M Q, HONG Y G, ZHAO L N, et al. Effects of
Z& 1 744 J7 ) combined with thunder

reproductive

Cigu pingyan decoction(

fire  moxibustion on hormones, peripheral
lymphocytes, NR3C2, CYFRAZ21-1 in patients with luminal

breast cancer with low sensitivity to endocrine therapy (in



Bt BT 5

2026 44 H E51E F4AW

483

[27]

[28]

[29]

[35]

Chinese) [J]. Journal of Liaoning University of Traditional
Chinese Medicine, 2025, 27(8): 177-181.

o, T, RORER . R R KT Lewis il i /Iy BR 48 M TOR 5%
HE A R -6 B 5 e S B R SO TR T 3 s [T ] g
AL, 2017, 42(3): 235-239.

ZHANG X, WAN Q, XU T S. Effect of grain-moxibustion
on IL-6 and STAT3 in inflammatory microenvironment of
lung cancer mice (in Chinese) [J].
Research, 2017, 42(3): 235-239.

FRHOIE, RVE, AT, AR R A A U T R o b
T2 5% 1 1 e Pl 19 e %o Hepa1-6 JHF 9 £ 988 /1N BRI 47 Ji 9 £
FHLI. SFHIBESE . 2023, 48(9) : 914-922.

CHENG Y T, ZHU T, MA Y Z, et al. Moxibustion with

lewis Acupuncture

seed-size  moxa cone enhances anti-tumor effect of
cyclophosphamide on Hepal-6 hepatoma-bearing mice by
regulating apoptosis factor cysteine family (in Chinese) [J].
Acupuncture Research, 2023, 48(9): 914-922.

HE B, GUO L, HU Y W, et al. Desmocollin-2 inhibits cell
proliferation and promotes apoptosis in hepatocellular
carcinoma via the ERK/c-MYC signaling pathway [J]. Aging
(Albany NY), 2022, 14(21): 8805-8817.

WANG K X, JIW X, YU Y F, et al. Correction: FGFRI1-
ERK1/2-SOX2 axis promotes cell proliferation, epithelial-
mesenchymal transition, and metastasis in FGFR1-amplified
lung cancer[J]. Oncogene, 2020, 39(42): 6619-6620.

YAN Z L, OHUCHIDA K, FEI S, et al. Inhibition of
ERK1/2 in
suppresses cancer-stromal interaction and metastasis[J]. J Exp
Clin Cancer Res, 2019, 38(1): 221.

ZHOU X H, LI T, CHEN Y F, et al. Mesenchymal stem

cancer-associated pancreatic  stellate cells

cell-derived extracellular vesicles promote the in vitro
proliferation and migration of breast cancer cells through the
activation of the ERK pathway[J]. Int J Oncol, 2019, 54(5):
1843-1852.

DO H T T, CHO J. Involvement of the ERK/HIF-1a/EMT
pathway in XCL1-induced migration of MDA-MB-231 and SK-
BR-3 breast cancer cells[J]. Int J Mol Sci, 2020, 22(1): 89.
KUMAR D, PATEL S A, HASSAN M K, et al. Reduced
IQGAP2 expression promotes EMT and inhibits apoptosis by
modulating the MEK-ERK and p38 signaling in breast cancer
irrespective of ER status [J]. Cell Death Dis, 2021, 12
(4): 389.

ZHU P, L1Y, LI P, et al. C-Myc induced the regulation of
long non-coding RNA RHPNI1-AS1 on breast cancer cell
proliferation via inhibiting P53 [J]. Mol Genet Genomics,
2019, 294(5): 1219-1229.

ZHAO B X, QIAO H X, ZHAO Y, et al. HBV precore
G1896A  mutation
carcinoma cells by activating ERK/MAPK pathway [J]. Virol
Sin, 2023, 38(5): 680-689.

DHANASEKARAN R, DEUTZMANN A, MAHAUAD-
FERNANDEZ W D, et al. The MYC oncogene - the grand
orchestrator of cancer growth and immune evasion [J]. Nat

Rev Clin Oncol, 2022, 19(1): 23-36.

promotes growth of hepatocellular

[37]

[38]

[39]

[40]

[41]

[43]

[44]

[45]

[46]

ZUO Z H, LIU J, SUN Z H, et al. ERK and c-Myc signaling
in host-derived tumor endothelial cells is essential for solid
tumor growth[J]. Proc Natl Acad Sci USA, 2023, 120(1) :
€2211927120.

BIDY, LIU Q, YIZ, et al. Effect of herbal cake-partitioned
moxibustion on MEK1/2 and ERK1/2 expressions of gastric
tissues in rats with spleen deficiency syndrome [J]. Journal of
Acupuncture and Tuina Science, 2017, 15(5): 305-310.
X, i, EROL, & RSB R = B OR RER
T B Bt K R R A A OG5 B R Ak K P 5
[J]. HEEZK, 2014, 55(24) : 2129-2133.

LIU Q, YANG Z B, WANG C G, et al. Influence of
moxibustion at acupoints Liangmen (ST21) and Zusanli
(ST36) on protein phosphorylation in gastric mucosal cells in
rat model of stress gastric ulcers (in Chinese) [J]. Journal of
Traditional Chinese Medicine, 2014, 55(24): 2129-2133.
TR, BB, SRR, A AT T v R A
K B c-myc . survivin, Cyclin D1 (952 [J]. i 2 6 =[5 24,
2020, 31(3): 746-749.

ZHANG H F, LUO S Y, ZHANG Y, et al. Effect of heat-
sensitive moxibustion on c-myc, survivin and Cyclin D1 in
chronic atrophic gastritis (in  Chinese) [J].
Lishizhen Medicine and Materia Medica Research, 2020, 31
(3): 746-749.

DONG H D, STROME S E, SALOMAO D R, et al.

Tumor-associated B7-H1 T-cell

model rats

promotes apoptosis: a
potential mechanism of immune evasion[J]. Nat Med, 2002,
8(8): 793-800.

LUO QQ, SHEN F, ZHAO S, et al. LINC00460/miR-186-
3p/MYC feedback loop facilitates colorectal cancer immune
escape by enhancing CD47 and PD-L1 expressions[J]. J Exp
Clin Cancer Res, 2024, 43(1): 225.

IWAI Y, HAMANISHI J, CHAMOTO K, et al. Cancer
immunotherapies targeting the PD-1 signaling pathway [J]. J
Biomed Sci, 2017, 24(1): 26.

ZHU L L, LIUJ W, WANG L, et al. Molecular regulatory
network of PD-1/PD-L1 in non-small cell lung cancer [J].
Pathol Res Pract, 2020, 216(4): 152852.

ZHONG Y M, LAID L, ZHANG L L, et al. The effects of
moxibustion on PD-1/PD-L1-related molecular expression
and inflammatory cytokine levels in RA rats[J]. Evid Based
Complement Alternat Med, 2021, 2021: 6658946.

B R, 285, BILR, 55 A IE J k3 s i il 54k 9
it PD-1, PD-L1 K % % 40 g 53 + CD19, CD45R ., CD69,
NKG2D B [T]. shdg B 25241, 2021, 39(12): 10-12.
TIAN Y F, LIL Y, MAO K R, et al. Effects of different
moxibustion methods on PD-1 and immune cell molecules
CD69, CD19, CD45R and NKG2D in immunosuppressed
rabbits (in Chinese) [J]. Chinese Archives of Traditional

Chinese Medicine, 2021, 39(12): 10-12.

ks H 9 :2025-02-18 &[5l H )] : 2025-03-14
W24 1 & :2025-11-17 Y i - 28 HI W



