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[Abstract] As a malignancy with the highest morbidity and mortality in the world, lung cancer poses a
huge threat to the health and life safety of all human beings. Most lung cancer patients are already in the
advanced stage when they are diagnosed, and the treatment of advanced lung cancer often brings heavy mental
pressure and economic burden to patients but has little effect. Therefore, the early diagnosis and treatment of
lung cancer has become a major problem for medical researchers. At present, chemotherapy, immunotherapy,
targeted therapy, and other treatment methods still have problems such as intolerance of patients and drug
resistance, so there is an urgent need for human beings to seek new methods to treat lung cancer. Currently, the
relationship between gut microbiota and disease occurrence, development, and prognosis, and the treatment of
diseases by regulating gut microbiota have become a hot field of medical research. There are significant
differences in gut microbiota between lung cancer patients and healthy people. Intestinal microorganisms can act

on the respiratory system through the gut-lung axis, thereby affecting the occurrence, development, and
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prognosis of lung cancer and other respiratory diseases. As a peculiar means of treatment in China, Chinese
medicine can effectively delay tumor progression, prevent postoperative recurrence and metastasis, reduce
complications in the course of treatment, improve the quality of life, and prolong the survival of patients.
Therefore, Chinese medicine is widely involved in the treatment of malignancies. Some Chinese medicine
monomers, compounds, and active components have been found to regulate the gut microbiota. They can
regulate the metabolism of the body, control the inflammatory response, build an immune barrier, or play a
synergistic effect with various lung cancer treatments by affecting gut microbiota, so as to achieve the anti-tumor
purpose. This article systematically reviewed the research on Chinese medicine and effective components in

regulating gut microbiota, creating tumor-suppressing microenvironment, and intervening in the treatment of

lung cancer, in order to provide new research ideas for the treatment of lung cancer.
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Table 1 Traditional Chinese medicine polysaccharides affect antitumor immunity by regulating gut microbes
2 2 H LY fEH SCHik
IESE2 1t B B W /1N B A2 DUEAT B FLAT T 1 3 5, 0 /0 I AT B8 K Y B [50]
WAL MR RS D BEOSCSAF B FUAF R W I A R B R RSN o P e s R T A [51]
(sTgA) RS TL-2 5 &k, yai /b S J o P9 3 3% 3 4k
IS EE 0 MRoaT 5 2 B /N R FRAB N T8 OE 5 TR AR A BE A 25 TR OBUBGAT TR ZLAFF T ) 15 28, V811 g 3 71 2 A [52]
EJNE 2 YN A S i £ A ADLRT T O TR ADURT TR 3G B, O LA DR % i 2B 1 e B s 1T R TR N TR [53]
SAETARSY BRI R S 3 A R AR T R RE B ) S AT I DAY LA A LA O RS [54]
R w5 JIRHT W  Butyricimonas B [G T (] 52 2 B 1™ SCFAs [ S 1 5 2, W AR A2 4% 400 il 1X
F TNF-a IL-18 . 1L-6 Fll 50 4% 241 Jfd A6 25 11 -1 (MCP-1) 7K F, i 2D 4l Ak g 858 49
i fit 2 T e /1N B I K M 52 A VR0 B, S O OB A AT L TR I A A R U R A R A, B R [55]
RZZHE NP 413 HepG2 Ul K 5 A B BRSO BN T R S SRR SO A R R [56]
753 JFF 9 /N B R LR IR E T BRKF, BEAK D-FLER K
[iIECEZ B B W /N B P AR Y A TR R BE TR T A B R ATCARURT 7R 0T LA R v e v FLFE R R IR G [57)
A TEAE 19 25 28 TR H 2L
B AR 2 RAT 0 H /N R T A5 AR TR R B DR SRR T 1 = [58]

G e B S8 A 3/c-Myc & H (STAT3/c-Myc) il
% R T i O B T 10 22 35 T VB I A, 5 040 M A
T, DA 00 46 IR /DS 248 B 968 A549 J H460 2 Jfd 1
GO SRR e A R B, 5 R 48 b B K BRUAH HE L AR
AR 2 1 B R B A T TR R O R, B A M
it 3 1 G AR ZE R R AN S B R, AT B
Z RN T, NS B9 Rh, Il 25 k¥ & &R IK, £
HH fEE B 1) i 3 TR R ZE N S A R A AR
R AR TR W T8 O R v 2 1 B bR O
T AH B LA A BRI
2.1.3 oAb AN h 2 B T B AR
o2 B B A S Y (IE T RS ) e IE 1 g
T8 TR R R AR, b A 25 AR T OSUEEAT R LA R
J3E O e AV VS A 08 AT 4 T TR 4 O TR E B
Jo T8 B A S A TR D R . B R R (N BERR) AE Y
T Tk A i BB T L BR B LR K R A A i I TR
SRR NN R R 6 e e
T TR 25 ML 2 1 B80T A B30t 8T i T B A
B 41 AT, 4 1 Toll £ 52 14/4% A ¥ -«kB (TLR/NF-«B)
{5 5 8%, R AP AR
22 R hAERBERTEK &R E
T 245 05 %8 2 07 I A 2R 2R SORL A A LR
J A 2y 3k B b & AR B INE L BT RE A R T AR B
DL AL A B, % R A R A0 o R M G b Ok 4 L PR 2y
IR T ROR

5 g e A5O3 g /0N RS I T {1 s
fil 1 o i T8 TR R 22 R DR/ B R A2 R A DG AL
Z Ak yt(FoxP3/RORyt) % 5% A 1 1 F 1k, 47 Treg/

- 198 -

Th17 P-4 , 328 1 400 1 /0 B 95 20 B 1) 1= 28 S5 #%
L b AL B VR R TR R R RSP A D/
FFBE 1T FABURF B 1] S24-7 B, 38 i JE BE B ] AN T 42
#FF, T ¥ NF-«kB p56.1L-6 . STAT3 {5 5 i #% , 31 1
I 92 240 L 348 56 0 ek g A B G O, DT B R /N BRAE T
RO R AT K BT S IR R B i
HEZFEPE 0 B AR TR B B RET ] 7 LR AL, A2
JE TR AT o LT e B b 24 25 3R B
fE 0 AR T R T B B A - AR R R R L R
CD3" 5 CD4"/CD8 S 48 b , et A0 I7 J5 S 1Y T
PEDIRE . BLAh, 2 AR B AR b
UESEREHG AT ] R BERE ] PER i 1 i F B2
5755 i 18 A A (Shannon ) 45 %, 81 RESE A,
T il S 8 A RE B ek i S O ZH 4L
R AV 3L D7 4, 48 o5 X AR T B AZ B[R] B 4R
/NI N TE N sTgA Y B f A B A S 4545 /1N i 2/ T AR
92 20 2 R S5 W 1 Tl A 2SOV O U8/ AR AE A i R
- TNF-o Fl IL-6 % &, W 5 M2 15 5 1 5 1 18 9 B2
4
3 REERE

Jili 96 A8 SR N B R L 2= R AW
FEAE, HLBOR B 22 (00 D 98 1F 38 A5 I 52 38 2o 98 19 g 18
PRI, 100 4 2E TR R AR R A L BE T 2 OO
095 15 5 30 B, 1 SR BT R G 92, DA T O 5 i 4 L
AT BT 1R R R, I 5 M IR T 25 W k15 D IR
TER AR EWR R RMIGIRK G . IEERE
U 2 A AR R I A R AR W A R Y
BEE BN R IR T VR TT R E T R A



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

U, IFAT BT R R A 2B O LA R
SR Y

HBTR T, v 245 52 0 iz T8 1 A - 10U 8 36 7 7Y
H W FE M A7 A 25 R BR-VE . — T, 2 A 5K
5 2 J2 BRI T 24 0 I T TR AR B4 5 T B0 G T A
i e B4 SR, DA ISR P A AR IR R R 2
A A B A 3 gk 5 e g G TR E T T S A
4 FH AL 5 55— J7 T, 22 XRS5 A5 B A Sh i S
B B, il PR T 5 DU B 22 iS5G Mgl e R U, A
SRl 98 B4 i R AIE 5 1 A0 o Ml A T ik R B
By 1 05 1w, 4 3l ARSI FIORS o 2 27 1 3k
e, 3 5 U S A o R ORI A, R TR
] 4 v = 2 pI 3 ) A 2 2 R 2% 2 B o
A5 BUARE AR T B, R R v 24 B 1R 1 52 W i 1 B
T T T 988 (9 AR SCHIL A, O d 28 00T T I PR, 2 fE
PRI AR H BT 0077 1

(&% 30k]

[ 1] SUNG H, FERLAY J, SIEGEL R L, et al. Global
cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in
185 countries[J]. CA Cancer J Clin, 2021, 71(3):
209-249.

[2] CAO M, CHEN W. Epidemiology of lung cancer in
Chinal J|. Thorac Cancer, 2019, 10(1): 3-7.

[ 3] BUDDEN K F, GELLATLY S L, WOOD D L, et al.
Emerging pathogenic links between microbiota and the
gut-lung axis [J]. Nat Rev Microbiol, 2017, 15(1) :
55-63.

[4] ZHAOY, LIUY, LIS, etal. Role of lung and gut
microbiota on lung cancer pathogenesis[J]. J Cancer
Res Clin Oncol, 2021, 147(8): 2177-2186.

[ 5] ZHUANG H, CHENG L, WANG Y, et al. Dysbiosis
of the gut microbiome in lung cancer[J]. Front Cell

Microbiol, 2019, doi: 10. 3389/
fcimb. 2019. 00112.

[6] ZHANG W Q, ZHAO S K, LUO J W, et al
Alterations of fecal bacterial communities in patients

Am J Transl Res, 2018, 10

Infect

with lung cancer [J].
(10): 3171-3185.

[7] GUI Q, LI H, WANG A, et al. The association
between gut butyrate-producing bacteria and non-
small-cell lung cancer[J]. J Clin Lab Anal, 2020, 34
(8): e23318.

[ 8] ZHENG Y, FANG Z, XUE Y, et al. Specific gut
microbiome signature predicts the early-stage lung

cancer[ J]. Gut Microbes, 2020, 11(4): 1030-1042.

[9]

[15]

[16]

[19]

[20]

[21]

[22]

SONG P, YANG D, WANG H, et al. Relationship

between intestinal flora structure and metabolite

analysis and in Chinese
NSCLC patients[J]. Thoracic Cancer, 2020, 11(6) :
1621-1632.

MATSON V, FESSLER J, BAO R, et al. The

immunotherapy efficacy

commensal microbiome is associated with anti-PD-1
efficacy in metastatic melanoma patients[J]. Science,
2018, 359(6371): 104-108.

CARBONE C, PIRO G, DINOIA V, etal. Lung and
gut microbiota as potential hidden driver of
immunotherapy efficacy in lung cancer[J]. Mediators
Inflamm, 2019, doi: 10. 1155/2019/7652014.

AKIRA S, UEMATSU S, TAKEUCHI O. Pathogen
recognition and innate immunity[J]. Cell, 2006, 124
(4): 783-801.

ST Toll B 32 MR fifi i b B AR RIS ot Je (0], o
PREE 2% ,2019,48(4):668-670.

BRESTOFF J R, ARTIS D. Commensal bacteria at
the interface of host metabolism and the immune
system[J]. Nat Immunol, 2013, 14(7): 676-684.
BILOTTA A J, CONG Y. Gut microbiota metabolite
regulation of host defenses at mucosal surfaces:
Implication in precision medicine [J]. Precis Clin
Med, 2019, 2(2): 110-119.

SIRTE, BRFEAME, RAEVK, 5F . HDACIHLIR I AT
F¢ K ML A R (0], s AR 25 5, 2016, 31(1)
85-89.

EWTH, PRAE . BE AR TR S 45 W e 1 B oY i R
[T]. shEEAEEIRE, 2022, 42(9): 2292-2296.
BOZINOVSKI S, VLAHOS R, ANTHONY D, et al.
COPD and squamous cell lung cancer: Aberrant
inflammation and immunity is the common link [J].
Br J Pharmacol, 2016, 173(4): 635-648.

BINGULA R, FILAIRE M, RADOSEVIC-ROBIN
N, et al. Desired turbulence? Gut-lung axis,
immunity, and lung cancer[J]. J Oncol, 2017, 2017
e5035371.

SCHUNIT T J, LANKELMA J M, SCICLUNA B P,
et al. The gut microbiota plays a protective role in the
host defence against pneumococcal pneumonia [J].
Gut, 2016, 65(4): 575-583.

IIDA N, DZUTSEV A, STEWART C A, et al
Commensal bacteria control cancer response to therapy
by modulating the tumor microenvironment [J].
Science,2013,342(6161):967-970.

JIN'Y, DONG H, XIA L, et al. The diversity of gut

microbiome is associated with favorable responses to

- 199 -



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

[23]

[24]

[25]

[26]

[29]

(30]

[31]

[32]

[36]

[37]

anti-programmed death 1 immunotherapy in chinese
patients with NSCLC [J]. J Thorac Oncol, 2019, 14
(8): 1378-1389.

ROUTY B, LE CHATELIER E, DEROSA L, et al.

Gut microbiome influences efficacy of PD-1-based

immunotherapy against epithelial tumors[J]. Science,
2018, 359(6371): 91-97.

SIVAN A, CORRALES L, HUBERT N, et al
Commensal  Bifidobacterium  promotes antitumor

immunity and facilitates anti-PD-L1 efficacy [J].
Science, 2015, 350(6264): 1084-1089.

VETIZOU M, PITT J M, DAILLERE R, et al.
Anticancer immunotherapy by CTLA-4 blockade relies
on the gut microbiota [J]. Science, 2015, 350
(6264): 1079-1084.

LOUIS P, HOLD G L, FLINT H J. The gut
microbiota, bacterial metabolites and colorectal cancer
[J]. Nat Rev Microbiol, 2014, 12(10): 661-672.
T MR S AT R (7], AR A2k
2016, 36(6): 370-371.

WA BH , PFEAT, B0, A Ml e AR e b
PR AT E R (1], SRR R BE 25 4¢3k, 2022, 26
(2): 137-141.

DRUZHININ V G, MATSKOVA L V, FUCIC A.
Induction and modulation of genotoxicity by the
bacteriome in mammals [J]. Mutat Res Rev Mutat
Res, 2018, doi: 10. 1016/j. mrrev. 2018. 04. 002.
ATARASHI K, TANOUE T, SHIMA T, et al. Induction
of colonic regulatory T cells by indigenous Clostridium
species[ J]. Science,2011,331(6015):337-341.
ROUND J L, MAZMANIAN S K. Inducible FoxP3"
commensal
bacterium of the intestinal microbiota [J]. Proc Natl
Acad SciU S A, 2010, 107(27): 12204-12209.
kg, XIAEE, Wi, S T EE A S
% - I ol B335 R ) v 2 IR 90 VA i R sk (1]
L 22441, 2021, 49(12): 103-107.

S ¥, JHE, W, A A4 b BRI HOR IR T il
2B (], IR PR, 2022, 38(4): 38-41.

W IR, BTSN . TS AN HR T W 5 O A 3 R A
R T I e g (1], AR EE 25, 2009, 29(4) -
287-288.

XA, BN, RS, L RIS AR HRIE
CTREFEULIRIT ISR [T]. REETEZ, 2021,
38(9): 1122-1125.

WA, BB, 2R/ DTS NS I 6 1R 97 il i
W IMI] HAPE, 2010, 23(3): 56.

Wris, Jrhliik , ARG, 45 . B ORI {5 s T R

regulatory T-cell development by a

+ 200 -

[40]

[41]

[42]

[45]

[46]

[47]

[50]

[51]

[52]

[53]

B Ag R RIR YT Bl 2 s L], BEVE b IR, 2021, 42
(7):938-940,973.

RfEw, ZHAKR, BREBE. BrEEEEZ RS
P il 98 00 22 S AR BT [T). W VL b BR 25 K S 4,
2018, 42(11): 922-924,930.

s Schk, XUZE R, AT . 1 KU X1 5 DA 47
Hisih b 20 (1], m a2 K442 4R, 2020,
36(4): 557-560.

REESE, EUL, i, S fedt S A e Nk
T I I 2 e R (7], mh e E B E 2, 2020,
31(2): 453-456.

Nk, BRE, B, L ENEAR IR
N 2 e [T ). WL R 2 A, 2020, 44
(2): 165-169.

PESL, WA, XS, S5 M B R 25 RO
Ay AR B s Ak R [T, rho AR R 2 2R A
2022, 37(3): 1605-1608.

XU, F8L, B AL, 5. FRZ WX 85 A 1 2
ERAEH K& s [1]. &R F, 2010, 31(19):
124-128.

Jo WU, BREE A . SO R R G IR T I F O F
JE LI W Ak g 44 R R, 2021, 13(2) :
144-147.

GUI Q F, LU H F, ZHANG C X, et al. Well-
balanced commensal microbiota contributes to anti-
cancer response in a lung cancer mouse model [J].
Genet Mol Res, 2015, 14(2): 5642-5651.

RF, EFF e, NER, 5. BRI R E K2
P K BRI LR S 2 R LB R R (D).
PGPS PR, 2021, 37(4): 40-47.

e, OF, kAR, LT P miR-92a XFIE /N Al
i T s 240 48 B 0l 2B R Rk s (] 11
RGSRmEZak, 2019, 35(1): 38-42.

SR, AT, e, AL b 2 S i A R AR
RyfF st e (T ] H k2, 2019, 41(3): 623-627.
Bk, Hoc, BEE, . - pIERTEEES
i A SR e e RS A SRR TR SR R [J]. i
24, 2022, 53(8): 2526-2538.

A, B, sk, AL 2 2 B WA
RARMER A HERBEA T, JEZAE %R
&, 2015, 35(20): 5685-5687.

AP, TRTE L A S M B R A R
YELI). A W 2 %o 9 2% BE g, 2016, 44(3) :
49-53.

e, B, LIRS . Ll B 2 T /N R I R
g M AEJH [T, BTG 25 % 4k, 2014, 29(4) .
390-392.

TR . F 024 SY01-23 X A N it T Y T 1k 07



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

[54]

[55]

[56]

[57]

[58]

[60]

[63]

[64]

[65]

[66]

e K G 32 N AR A A OB TR IR X I B B 4N L 1Y
WIE[D]. M &M E K%, 2020.

SR . AR TR T O 2 Y S5 3 A B H
i Ji B R BN AR RN i 3 R R S [ D). Kb - i
FAl R, 2020.

WY, EA, TR A, & B A2 iE
BAEZ R AT [1]. w2 EEE 2, 2019, 30
(11): 2603-2605.

WL OIhE, SRS R 2 ZHEX HepG2 Ui iR 175
F18 T 98 /0 BRI S 7 T R G o T 3 2 R Y 9 4R
(7). SERIFFRERG 2475, 2021, 24(4): 476-479.

ZHU W, ZHOU S, LIU J, et al. Prebiotic, immuno-
stimulating and gut microbiota-modulating effects of

Biomed
10. 1016/.

polysaccharide [J].
Pharmacother, 2020, doi:
biopha. 2019. 109591.

CHEN R, LIU B, WANG X,

Lycium  barbarum

et al. Effects of
polysaccharide from Pueraria lobata on gut microbiota
in mice[J]. IntJ Biol Macromol, 2020, doi: 10. 1016/
j- ijbiomac. 2020. 04. 201.

EHTLL, SRR, XUBE, AL RS 5 W A
ARG BERELI]. s, 2021, 43(7) : 1834-
1839.

X wi, I, Rk S, 5. 1S B X KB
TH PR R B Z AR ()], B2 SR, 2022,
41(3): 287-292.

BIRD L. Microbial metabolite boosts immunotherapy
[J]. Nat Rev Immunol, 2020, 20(11): 648-649.

LU Y, YUAN X, WANG M, et al. Gut microbiota
influence immunotherapy responses: Mechanisms and
therapeutic strategies[J]. J Hematol Oncol, 2022, 15
(1): 47.
KHAN I, HUANG G, LI X, et al. Mushroom
polysaccharides and jiaogulan saponins exert cancer
preventive effects by shaping the gut microbiota and
microenvironment in Apc Min” mice [J]. Pharmacol
Res, 2019, doi: 10. 1016/j. phrs. 2019. 104448.
PN, ERNG, AR S N2 AT Rh, M AE
AN CR e O e DI R O R M LT
2022, 53(2): 441-448.

SR, B, KERIR, . ASBHERAASE
H Rh, 76 1738 B E 2K 18 K BRI 1 25 3l 2 I 5E [T
2, 2016, 47(23): 4198-4203.

T, MEGIT, IRSCR, S ST I T B 2
AR AR K 25 B B (D], 258254, 2021, 56
(7): 1757-1768+1748.

[67]

[68]

[73]

[74]

[78]

[79]

ZHANG W, XU J H, YU T, et al. Effects of
berberine and metformin on intestinal inflammation
and gut microbiome composition in db/db mice [J].
Biomed Pharmacother, 2019, doi: 10.1016/j.
biopha. 2019. 109131.

Wimle, sk bok, M, 5. BT S RBAHERE”
5 At 0 10 M 38 o 90 5 M 3 S 95 S A 40 58] i 9 /)N
UM R e R p pLI (7). Bl R 252055, 2020, 54
(3): 91-96.

JIANG F, LIU M, WANG H, et al.
attenuates CAC by regulating gut microbiota and the
NF- «kB/IL6-STAT3 signaling pathway [J].

2020, doi: 10.1016/.

Wu Mei Wan

Biomed
Pharmacother,
2020. 109982.
JRER, RYL, AT, S SIS B Il b
S AT 5 R A T T R R s ThRe g [T, Th R
274, 2021, 36(1): 176-181.

RUEHE, XNEF, HEH, F . S OARE G EE
2 ] &)y B  fr 328 40 R g [T, v b R
25 H 2, 2022,29(11) ; 79-85.

INLER, Lo, G, 55 AN [R50 B L ok i R B
i 8 TR AR 1R /N BRI i 285 BB R R4 A T sTg A 11 52 Tl
(3. b B R & 2% 4k i, 2016, 28 (2) & 125-
128,137.

INOASR, JHE, X BAR, AE L AN TR A b vk R O
Jo 30 TR A 2 I8 /0 B 85 BRI 3 TNF-ar, 1L-6 152 i)
(). o[l s 86 05 7l 24 4475, 2016, 22(4): 95-100.
RUGA, T8, BRkah, & REBME R ELY
B R RE (T]. b B 2 R 2 B R, 2022, 44
(3): 472-477.

ERIHE, ZETT AN WEA, AL b2 I R A
NP A B R D 5 E R [T, B2, 2018, 49(9) :
2203-2209.

I, SRR . b 25 T 9 G B IR O
WRo e R [T, B S8 5 2 Ak, 2021, 27(7):
219-227.

FREH], A, EMI, &L BIE RS e
A AR R 2 T gT R (7], b B ST
ek, 2022, 28(16): 261-269.

WO, Wk, LA&E, S PARTHEEIRT
Tt 9 M T e I F s kR (0], v S 58 AR 2 44
&, 2023, doi: 10. 13422/j. cnki. syfjx. 20230429.
B, BRBL, TR, 45 SRR AR YT I R
A5G VR T 0P W RF T R SR LT ], 1 g v B 2 KA A
., 2019, 39(1): 127-131.

biopha.

[RERE KFEF]

- 201 -



