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Abstract: Chronic obstructive pulmonary disease (COPD) is the third leading cause of death worldwide, making the effective treatment
of'this condition is an urgent medical challenge. Polysaccharides derived from traditional Chinese medicine (TCM) have gained significant
attention in COPD therapy due to their immunomodulatory, anti-inflammatory, and antioxidant properties. This study conducted a
systematic search of databases, including PubMed, CNKI, and Web of Science, to summarize, categorize, and synthesize clinical trials and
preclinical research on the use of these polysaccharides for the treatment of COPD over the past two decades. The analysis indicated that
TCM polysaccharides, such as astragalus polysaccharides, lentinan and polysaccharide of Shihu (Dendrobii Caulis), can significantly
improve clinical symptoms and respiratory function in COPD patients. These polysaccharides could enhance immune capacity and reduce
inflammation levels. The mechanisms of action primarily involve alleviating oxidative stress, modulating immune-inflammatory
responses, inhibiting airway remodeling, and regulating gut microbiota. The TCM polysaccharides in the treatment of COPD demonstrates
substantial development potential and promising prospects. This not only broadens the application value of polysaccharides in traditional
medicine but also provides a significant reference for the development and utilization of TCM polysaccharide resources and the discovery
of new drugs for COPD.
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Tablel Clinical trial research on traditional Chinese medicine polysaccharides in improving COPD
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“1” indicates an increase compared with control group, “|” indicates a decrease compared with the control group; FEV1-forced expiratory volume in 1s;

FVC-forced vital capacity; HIF-1a-hypoxia inducible factor-1a; HMGB1-high mobility group box 1; MCP-1-monocyte chemotactic protein-1; PCO,-
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Fig.1 Mechanism of traditional Chinese medicine

polysaccharides in regulating oxidative stress
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Fig. 2 Mechanism of traditional Chinese medicine polysaccharides in regulating immune-inflammation
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Fig. 3 Mechanism of traditional Chinese medicine polysaccharides in regulating airway remodeling
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Fig. 4 Mechanism of traditional Chinese medicine polysaccharides in regulating gut microbiota
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Table 2 In vivo (animal) experimental studies on traditional Chinese medicine polysaccharides in improving COPD
%) COPD ! e ‘ -
L i T B A i i
ZAHLPE 100 mg kg B/ H NS 35 NN RmiLAE SR 21
e it
HELE 10, 20, 40mg kg SD ki MR W+ &MWE — T FRHO ek 22
ey AR
200 mg kg! BALB/C /M PM25 %52 [iBENEAENRRE /T BB SCEERIRIRE, 42
Adbsen WA
400. 600, 800 g kg SD K M2 b+ERME ERAREAED: PIREZHN @id0H TLRANF-xB 40
e HZrs Py MR TR 5 1 =
100, 200, 400mg kg™  SD KH feZ ¥+ &M% FEVIT; PO2f; PCO2) ] SEAE S5 62
5
10, 20, 40mg kg SD K GEE 2 ek T Al Y Ml MMP-9 )&%, 50
R ATEEY
40 mg kg! Wistar K. JE2 W+ FHEE FEV0.21 i) MMP-9, TIMP-1 #7163
R ik, RS EE
HE+ 35S 200mgkg'+300mg kg BALB/c /MR FHHMAZE +PM 2.5 WURBISE; WUREIE: SeEiRE I 43
EX | 5 e E A A A 1 WA, SRR
W®HLM 200, 100, 50mgkg!  SD A FREM+ B EWEAiE]; e & 6 NF«B F 58, 32
R PR E | KA HRAEF
300 mg kg! BALB/c /MR IHERFAPM25  RARIETEY; WA IHI AL 25
R SIS AR | e A
A ERE 1
SH—SK 1.125g kg™ C57BLI6 /MR REME+HBMEE — BoE Nrf2-ERK12 (55 24
S e g, PRk
B AR RE 50, 200 mg kg™ SD K RS 2 MO B 5 0 MAPK FTNF-«B - 41
RSt ) SEHIEEE, WAL
JSLRN 9 A 1
10, 20, 40 mg R~ SD K AR % 5 e FEV1f; FEVIFVCY MFIFR W, (GER 29
T8 R A
50. 200 mg kg™! SD KR 7 A 5 B R JARAR A AR | IR, IR AR Y 7
WEMBE| B IR
EZ TR
HEZHE 500 mg kg C57BL/6 /MR F AN F 5% RAEVEST | AU EWE 40 50 R M AENL 60
MR RIS R
Bl WE R
HELH  50mgkg™ BH/NR 7 AN % 2 5 — il 9 RE B S B AL 20
it
=-tk%H  57mgkg’! Wistar K IE2HE+HFMMEE FEVO.S/FVCT: IRIFEIIRL: 3568 MyUMARILKETR 34
R ML BRI M2 BUEE RS, B2 REmiRiE
gl TS B AR
FREEZHE 200, 400 mg kg™ SD KR BRZ EBEA BN VERRYERIANM ) ; EWEZf); B TGF-Bl/Smad2 33
575 R RLAEA s NGRS S0ERE, k) TNF-

RO

o IL-6. IL-8 F1
MMP-9 fIFEII
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%) COPD #%!
EAe kT i o

i R 2R i At * ik

KHMLH 20mg kg™ SD K FREME+ B FEVIY; WRIERET: P i wa/PCP s, 35
2 fitf g s FIRE A s TSI SR, RS
RAERE R FIRIUEE | EHY

FHEZWE 2. 4. 8gkg!  SD KR P AR % 2% 5 WP WERBE AL A 40| TGF-B1/Smad ilB%, 52

BEJELRE | FRARAEBERE R, o
SEEY
EGFR-%# A K H 752 44 ; CINC-H PR i e tafb a1 T-AOC-E Pt b aE /s TLC-ili 8 &t MMEF-f KIS HH I & RV-IFR S5 TGF-
B AKE T IEN-FILE; TIMP-1-41434 )8 & Al K 5-1; ICAM-1-40 1[5 i 2> 7--1; TLR4-Toll K521k 4; NF-«B-#% K F-«B; HO-1-
MAFKAAR-1; MMPO-JEF&BEAM 9; Nrfl2-# KT B2 M2CH T 2; ERKI12-41AME S50 1/2; MAPK-22 24 JFiE (b 2R 1

EGFR-epidermal grow factor receptor; CINC-cytokine-induced neutrophil chemoattractant; T-AOC-total antioxidant capacity; TLC-total lung capacity;
MMEF-maximum midexpiratory flow; RV-residual volume; TGF-transforming growth factor; IFN-interferon; TIMP-1-tissue inhibitor of
metalloproteinases-1; ICAM-1-intercellular cell adhesion molecule-1; TLR4-Toll-like receptor 4; NF-kB-nuclear factor-kB, HO-1-heme oxygenase-1;
MMP-9-matrix metalloproteinase-9; Nrf2-nuclear factor E2 related factor 2; ERK1/2-extracellular signal-regulated kinase 1/2; MAPK-mitogen-activated
protein kinase; TGF-B1- transforming growth factor-p1; TNF-a- tumor necrosis factor-a; IL-6-interleukin-6; Wnt-wingless-related integration site; PCP-
planar cell polarity; same as below tables.
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Table 3 In vitro (cellular) experimental studies on traditional Chinese medicine polysaccharides in improving COPD
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