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Abstract: Objective As key water-soluble components in traditional Chinese medicine (TCM) formulas, polysaccharides play a
critical role in elucidating the mechanisms of these formulas. Clarifying their functions is a key breakthrough to decipher the mysteries
of TCM formulas and advance its modernization. This study employs bibliometric methods to comprehensively analyze the current

status, hotspots, and trends of research on polysaccharides from TCM formulas between 2005 and 2025, aiming to provide a reference
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for future development in this field. Methods Relevant Chinese and English literature were retrieved from the China national
knowledge infrastructure (CNKI) and Web of Science (WOS) databases, respectively. Bibliometric tools including CiteSpace and
VOSviewer were employed to analyze publication output, journals, authors/institutions, citation frequency, and keywords of both
Chinese and English literature, respectively. Results Over the past two decades, a total of 227 literature that met the requirements
were retrieved. The annual publication output showed a fluctuating upward trend, with Chinese literature (199 papers, 87.7%)
dominating, underscoring the distinct characteristics and advantage of China in this field. The most prolific institutions were Shihezi
University (40 articles) for Chinese publications and Shanghai Jiao Tong University (six articles) for English publications. Gu Xinli
ranked first among Chinese authors with 40 publications, while Li Xiaobo and Peng Ying tied for the lead among English authors, each
with six publications. Keyword analysis revealed that research evolution within the past 20 years can be divided into three main phases:
establishment of basic technologies, expansion of activity studies, and the intervention of microecological functions. Hot topics
included optimization of extraction processes, characterization of basic properties, investigations into classic formulas such as Sijunzi
Tang and Yupingfeng San, along with studies on immunomodulation, antioxidant and antitumor effects, and gut microbiota-mediated
mechanisms. Conclusion Research on polysaccharides in TCM formulas constitutes a relatively niche yet steadily evolving area,
marked by distinctive Chinese characteristics and regional advantages. However, limitations remain, including insufficient research
coverage, limited research depth, and inadequate exploration of synergistic mechanisms. Future breakthroughs will require

interdisciplinary integration to tackle these core challenges, thereby potentially accelerating the modernization and internationalization

of TCM formulas.
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Xi decoction in cyclophosphamide-immunosuppressed mice

Biological Macromolecules




- 1440 -

F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

23 AX{EE. WSt

KFH VOSviewer #A45% H 58 SCSCHRIE # -G 1 M
LEHAT RGN, MRS TR 2 T 2 BERIE A
HAVERIE. TEINHTIN 199 R A sCscmkr, 3t
Wi 645 fifEE, ANIKRICE 031 5. Hhmmk
SCERAEHIL 40 5 (OB RIEIRD) , B3 T-FhK
o MRIEE e R A N=4.74, DUKSCE=5
WO OMEE, Lok 18 7, LARIw Ik Ao
HEER BA L, R R S CE =2 B E L
Ve, JEimk i 113 Az oS, FFaizefd “Had
EBEDTHR PR, BB BT ] 2-A 230
TYEE LMK, 5 34 AMEE TS 143 %4

A . - B
t 2
fid 7o & &
iy 7 #4
b@n
i @
w P W
L &
‘Wl ME}VJ L L i
” 8 o
L@, g L) @ @
iy
i Trilp
&7 PR

PEHELR, 9 RUBCR BB E R R SCERE, LS
ULIA A AERR 2 , o i SO O R SCEERT 3 47
ANEHHR] (40 F)  RBEER (19 F) « M (12
) SN O E AR E R, (B “mr Il ”
D%, EHNEIETINGE. Aok, 28 RISk
J 191 fifE, AR CE 015 F. WEKRKLE=
2 RNKZOERE, R 9 A1 (AR EE R CERN
15, HkorEm KIYE# Y Li Xiaobo 1 Peng
Ying ($4°4 6 5D, Wil 2-B s, JEC/EH A AER
2% LYVEAATULIRHE, S1EXREONHES, MATE
B FRE RO FEIIRN, PR R 25 T 2
BEO AT E PR AL TR R R B

li, WDO

pewmg

peng, changsheng

A-TCHR: B-3E 30K
A-Chinese literature; B- English literature.
2 RAEELIIMLE

Fig.2 Co-occurrence networks of authors

KH CiteSpace H At A 5 S STk & SCHLIA) 3
1T R2G050 0T, DR TR 255 757 2 Bt 7T 88 AL
SRR S A AR 2% SR o AE P SCSClR U7 I
2005—2025 FHLH 126 KNS 5% U 7L,
PRI JRERES” e . Hd,
1 3 FHU R SCREFER 10 5, 57K
(40 @)~ TTMHERZRY: (12 48) T MIERIRE
(10 &) a1l 3-A Frow, 3OS & 1R LI
BT 126 DT, B EERAR, T AR I
LT 2 TR o« FEDESCSCHR T T, 2005—2025 4
3 32 FHM REAME RS, HAafmkaHE,
Ho FigRim =L 6 s AL, TN ERZR
UL 4 FIRZ . W 3-B Fion, JESCCHRBLIA A AE
SEIL 2 L b,  ULPANLA 2 [0 G E B % A 1
nag. SkE, HAET 2N R ST T

mE, BN AN R AR 2 R IR TN P8,
WARTE R 2« B AR 2% o EBCIRPE NI |
PEIE, DAHESZ AU T RN E PR .
MEZR D ARE, LGuita 20 “ERES. BHiE
Z5HMW” A, WMEiToReE L, 2ihzy
575 2 W 50 DX I 35 vy T Rk

2.4 XIRARE DT

2.4 KEEASLIUHT X 199 R AT A AN N BRI
HHOSCCHRIEAT T RGE0HT. BRI ARIER TG — M
A EE U R 2 S AR T 2 Mg — A
hE T 2R . BEEAIH VOSviewer B AFHE T S HE
WS HSCSCHERYI R 474 A OREEA,
SVCERIRBIE (=2 0 ffik)E, RE 112 A&
AOCEEE, Ik 26.9%, WK 4-A FioR, JCBASE
LKA 2% 110 N5 2R 350 S5 MRk, 1 A ST



F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4 « 1441

-
Aoy T—

T e ey <o
R - - _ S
ok "ﬁ ‘ p— Nanjing University of Chinese Medicine ——
mmwex:m e s . Sichuan Agreuurl Universty - e o o
; 1+ MEBEBE g inesa Academy of Sciences
REBHERKYE & eI - . e
B i " - ’
ARNICL LR AR PO ey —
ELLL LU B — - changchun Uniamty of Crinass Megicrs
FmmTen== Shanghai Jiao Tong University .

-
T T

—
Guangzhou University of Chingsa Medicine

J‘“fﬂ@ﬂk‘-“?nm&n%

s «amﬂe S Hong Kong Baptat Untersiy
&l'BA * b y
LUH» PEEKE S mmq:gg,)\a; - [ - vl
- -

vamnxy O WAERAS Q’m“* ........ — -

i -

L ARTEEAE e et -

i -

Hﬁﬁ&ﬁ#&ﬂ!%ﬂ#& W,

A-FSCCHR; B-2ESCCHR

A-Chinese literature; B-English literature.

B3 RXXHHLIMLEE

Fig. 3 Co-occurrence networks of publishing institutions

LEbiE gemaitabine
csplatn
A B - o kegance?

o 0 ... pea

b= ) o Mt ) activation
AR i ot S e o—"
o 3TN >V inéanes
Main R @ @i KA > @ . Simmuneffsponses  Mermentatioft dsmsse
' : SN ‘
T LLU Zpn®, ot " - .

bacteria

chapne:
danggui iiue tang

gut microbiota -
porysaccha,rtde . ® R

Bucidation

T 1 By SE A -
T z l}ru‘ Z *}2 o
2RiH SIEARM )y,,‘m a4 w-mil;.tp‘cr

i 4 ; ey e TSI T e —
nun vg“ q_w W wﬁ‘ itk N /25 . .::':.;‘X ».* vl
® g it wox @ N opharg el @ b ociat g Bices (:«m.., -
T HL;‘frb . A ke N D r.’io. T
WEBEH g7 e -
@ PR pectic poaccy 2ad
1 11 ec6) . o
A-TP3C3THR: B-3E3CSCR
A-Chinese literature; B-English literature.
4 PRI L
Fig. 4 Co-occurrence networks of keywords in Chinese and English literature
Eiﬁ?ﬁﬁ%EH& Ti AT s R R T ) AT 2 F4 HERRT 10 BRSO RIANR
SRURET 10 BedEiE IR 4. 2005—2025 4E, %40 Table 4 Top 10 most frequently keywords of Chinese and
ﬁ%ﬁn%ﬁ4m?¢fﬁﬁ%%m%mla% English literature
fh SEMIGE . Gons VT I BT KA FL LT 5 iR 111N RN 1] ik
ST, ok, MATHEEENRET R, VI T Pt 3
FZI B SRR 2 — o Ok T 45 SR T ABlE 15  gut microbiota
kR 224 A (BB =1) , /\/\Iyl Hég Yo T RE 13 sijunzi decoction
([ 4-B) A8 211 A5 S M 1311 2%E4k, #Ub R AT 10 inflammation

A5 5 SR B A, H LG g S T B ﬁ]\ & IEAZ SRS 10 structu.ral characterization
MHC B-Lp I [#| bacteria

W%mﬂﬁnﬁmmﬁﬁ WEFHERERE s e o

FERZ— HAEREMRE, O IR E fOE i purification

P BN SRR E T 2T VR £ 8  immune responses

2.4.2  FEEERESN BRI eia @t ratio, LLR) BT RIS T A R ML, ik

CiteSpace =X HUBISR LB (log-likelihood- Pathfinder LiE A1 Pruning sliced networks X % 2% i3

o © ©
N W W wwk~oo




.« 1442 « F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4
ITIEB] . BUEAHF B R R — 328, WARRIR e Thne & E i D e B AE R R 45 R R AE T T

NG B B ATCR S EAR O, 1B LR IRk 41 e
HH OCBEA] () R IR A o H SOOI A B 45 SR R 3
PR 2035 195 /AN AT 290 463%Lk, TEAK 10 7%
AR, Wk 5-A Fn, BRI EN TR TR,
BEHAAE (Q) =0.79, B >0.4, UESEM 2RI,
My i, PRI EME (S) =0.96, HI{E>05, £
RN EF RS R, S8 REC R % . HE2 R 10
()R SR B SRR 5 R, RIH0 W h 4K
T 2 WER R bR ST, B S ENE . FRaUEE
S5 #1. #3 FI#6 M E TP 255 7 2RI T 240
s #2 Fi#9 F T T 25 77 2 0E Rk g
PR AE RN T I I E s #4 A5 BEET LAVUH
THZ MM ER A RNRERK A E T 20

(IR FLs #7 ¥ BN J5 2 BE R Ak Bt 809 66 7
MR T; #8 ME T HEEHEN SHHAE T £
FEAE FH R FL o DS ORHA R 2R a1 ] 5-B i, Q=
0.78, RMH >0.4, TEL M 2 T 4 . 35 S=0.92,
BE>05, KUEBNTIEFIEDR R, B C
B . HEAAHT 10 9 SOOCBER SRR UNER 6 Bk,
#0 FEENATHEREBEN SRS AR Z
MVE 2 hE (S-3) fEFRVLRIETL: #1 F#3 1)
WA TR 2 5 2 0 W 1E b R 20 i O3 1
s #2. #4. #5 FI#8 FEAET LAB2 207 B -
Bz R B REUR: B R ANz 2 85 14 F
F, CFERPERTT . RS #6. #7 FI#0 ¥ K 3
W28 7 2 BRI A T TR L. Wil 6-A

A e B
° o0 4 C B
SN2 #1 iec-6 cell
e 2 {938 g’ A #9 oljgoseccl\aride V;o v °
oo ¢ Rl ‘e + #3 R o %" °°{°°°
. 000"00 ° °® Zo ¢ ° #8 banxia-houpu decoction PR :o #2 tibetan lﬂi:d\(,!‘;ﬁ
#9 Ry <& i AR #0 gut microbiota o °
i a ‘ % °0 3 ° < oo 4 ° Ovo ° 9 b
. = e W, #7 metabovlomoics o S 0 oo": ®
iy I T T T o P >
- 3 :’: ‘:; Z - #5 yu ping feng san #3 intestinal epithelial cells
¢ PR ooo"o i ¥ 0:0
. VNP e 4 Lo °° o o4 o . L.
47 WAL o Jte BN s #6 immunodeficiency insomnia PSS
-~ ] o ¢°~ T, #SIAE Té | 2 #4 lizhong decoction
* ¥ ooooo ° ¥ :g P : °°° °
A-TCCHR: B-3ESCSCHR
A-Chinese literature; B-English literature.
ESs KBEIRBEMLE
Fig.5 Keyword clustering networks
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Table S Keyword clustering analysis of top 10 Chinese literature
FRALWK 1 AL S Ay B SS 30
0#Z Hi 26 1.000 2011 LR TR SOREE. FREERE . ERR R
1#IEAT iR 26 0.952 2012 BRI IR 2, 2025 KR, $_EUE,
255 E 21 0.890 2015 BE5EE. RFTF. B, ST, S r
BRI 20 0.953 2012 I, B2HE. KR, BREEE. BAMPOLEE
44K R EL 17 1.000 2013 ERERHE 758, ETige. PrEfbrt. A Kk
S#IUE Ti7 15 0.949 2013 WET%. TRIER. o7&, BRiE. Sdmk
61k R X 15 0.948 2013 AR SENE. BRI, Wm0
THE T 2B 13 0.990 2010 CWES N N N N N S ] |
S#IE 0.969 2020 Wg . JEEER . AT, BB . B
iRy 1.000 2014 MIE T RIEET ST IREUTE. B, ERRS
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Table 6 Keyword clustering analysis of top 10 English literature
e A s S iy ER PR

0# gut microbiota 25 0.732 2019 gut microbiota, homogeneous polysaccharide, nonpolysaccharide, Shenling
Baizhu San polysaccharides, active polysaccharide fraction S-3

1# IEC-6 cell 23 0.848 2010 IEC-6 cell, antioxidant defense, Si-Jun-Zi decoction, microarray, oxidative
stress

2# Tibetan medicine 22 0.974 2018 Tibetan  medicine, cyclophosphamide-induced immunosuppression,
immunostimulating effect, Ma-Nuo-Xi decoction, antitumor

3# intestinal epithelial cells 20  0.940 2020 intestinal epithelial cells, mucosal restitution, non-polysaccharides, polyamine,
cell migration

44# Lizhong decoction 18 0.953 2020 Lizhong decoction, immune system, clostridium difficile, antibiotic-associated
diarrhea, polysaccharide

5# Yupingfeng San 14 1.000 2010 Yupingfeng San, prevention, liver fibrosis, mechanism, polysaccharide

6# immunodeficiency 14 0.921 2020 immunodeficiency insomnia, UHPLC/Q-TOF-MS, complex models,

insomnia metabonomics, polysaccharide

7# metabolomics 12 0.935 2022 metabolomics, Kai-Xin-San polysaccharide, alzheimers disease, gut
microbiota, polysaccharide

8# Banxia Houpu decoction 10  1.000 2009 BanxiaHoupu decoction, orthogonal array design, compatibility, monoamine
neurotransmitters, behavioral tests

94# oligosaccharide 9 1.000 2019 oligosaccharide, LC-MS, qualitative and quantitative analysis, Danggui Buxue

Tang, polysaccharide
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B B R AN AR M 25 5 05 2 BE R 5T A
MR, TEE—DRE.

2.4.3  OCHEIE R M I8 A R S B TR B
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W 7-A B, 2005—2025 4F 25 55 7 2R
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7L RERIREL. 43 B . Ak S5 . 25 AE
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K S S LI IR, T TR
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Fig. 6 Timeline diagrams of keyword clustering in Chinese (A) and English (B) literature
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Fig.7 Emergence diagrams of keyword in Chinese (A) and English (B) literature (Top 20)
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