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Abstract: Objective Based on bibliometric methods with CiteSpace, the research analyzed the status of immune regulation by
traditional Chinese medicine polysaccharides (TCMP), and predicted future development trends. The transformation of
immunomodulatory results of TCMP was obtained by patent analysis. Methods The literature on the immune regulation of TCMP
was collected from the China National Knowledge Infrastructure (CNKI) and Web of Science (WOS) database and visualized by
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CiteSpace software. Patents related to the immune regulation of TCMP were collected from the State Intellectual Property Office
(CNIPA) and the World Intellectual Property Organization (WIPO) database and visualized by Itglnsight software. Results The
annual number of papers published in the field of immune regulation of TCMP showed a trend of rising first and then stabilizing. The
number of articles published in the International Journal of Biological Macromolecules ranked first with 242 in English journals, and
Chinese Traditional and Herbal Drugs ranked first with 23 in Chinese journals. Wang, Deyun (29 articles) was the author with the
largest number of articles published in English journals, while Gu Xinli (16 articles) had the highest publication count in Chinese.
Nanchang University and Nanjing Agricultural University tied for first in Chinese literature with 19 articles, while Nanjing Agricultural
University ranked first in English with 78 publications. Chinese and English keywords analysis show that the main research directions
in this field are the intervention of TCMP on immune cells, the immune activity and anti-tumor activity of TCMP, and the regulation
of intestinal flora involved in immune regulation by TCMP, etc. The patents related to the immune regulation of TCMP are mainly
concentrated in the fields of A61 (medicine), A23 (food), CO8 (organic polymer compounds), C12 (biochemistry) and C07 (organic
chemistry). Conclusion The research field on the immunomodulatory effects of TCM polysaccharides has begun to take shapewith
abundant basic studies. However, due to the difficulties in the extraction, separation and purification of TCMP and structural
identification, the research level in this field is relatively shallow, and industrialization is difficult to achieve scale. However, the rise
of immunosuppression and intestinal flora in recent years could lead to the immunomodulatory effects of TCMP. Relevant expert teams
are required to overcome technical bottlenecks, explore the internal mechanism of immune regulation of TCMP, and pay attention to
product development and clinical application.
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Fig.1 Research process of immunomodulatory effects of traditional Chinese medicine polysaccharides based on bibliometric

and patentometric analyses
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Fig. 2 Number of publications on immunomodulatory effects of traditional Chinese medicine polysaccharides from 2000 to
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Fig. 4 Cooperation networks of publishing institutions in Chinese (A) and English (B)
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B RCE/E (] RICEE
1 BHH 11 Wang Deyun 29
2 ZRIRER 10 Hu Yuanliang 23
3 HHER 9 Liu Jiaguo 20
4 X 8 Liu Zhenguang 12
5 WoE 7 Gu Pengfei 11
6 L 7 Yang Yang 11
7 T 6 Wu Yi 10
8  Xiff 5 Fan Yunpeng 8
9 BE&E 4 Nie Shaoping 8
10 HF 4 Zhang Tao 8

5 H3X (A) MEXB) XEIEESEMLE
Fig. 5 Cooperation networks of authors of Chinese (A) and English (B) literatures
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SR ISR, T AU EL PR 38 Z MIAE R
PN, ] 6-A HEf 597 AbiELR, ELEIEN 0.014 75
Kl 6-B LA 1114 Abi%ELk, ELLZE N 0.005 7.

6 I (A) I (B) XEkXEINLIE
Fig. 6 Co-occurrence diagrams of keywords in Chinese (A) and English (B) literature

ZitE 6-A 5% 4, POOCMEERE KSR
B I 114) | MIRE 20 (B 35) « RZZHE
(% 20) FIANZSZHE Bi% 18) b 25 2 W5 1t
F, BESRDT T IXEE SN B R (B 81)
KSR (IR 190 5 G 401 Ly e Y 52 152531,
Pultg OB 81) RRBH., Xy miE s e ik 22)
FR 1 ST R HL A e R AL 6571, DL RO 2 i R -7
I 77) (g8, jeAl, A5 SCEREE K 2
TG 2 BE A SRS Al TR B B A
FrEMAER

26K 6-B 5K 4, JEOCERBTFTIERIE N
72, FH astragalus polysaccharides (BEECZHE) =&
WHR RO 20 s 122) , A A
KM 7t I IR AE T 2 Z HE ) antitumor activity (FT

FiJRg & 1) A immunomodulatory activity (4 A1
WMD) BIL X) cancer (JEAE) FRIRZ M 0001 DL K 56
dendritic cells (FR4HM) A1 macrophage (EME4H
D S A A A2 R, A 2
X} gut microbiota (JI& BHE) FRZMTI63 K HAE G
DIRe A A . Si4h, FEOCTHRIEIR AR BT T
FH 24 22 i) structural characterization (Z5M)RAE) .
extraction/extract ($2HX) F antioxidant activity ($i
AATENE) o EAVERKE, SOOI T
in vitro (4 &M )14 activation LG VG £ O 195), apoptosis
(AP T OO i G i) (BAasiEEE 50 70O
TX 3% B SRR 00T o 245 22 0 ) R 6 A 92 R ML A
AT T RIRATTER R, X0 THEsh 252
AL S Rl Y
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Table 4 Frequency of high frequency keywords in Chinese and English literature

i SRR B ] i P I vy B TS SCHR B iR W O e e s
1 I 499 0.46 in vitro A 4h 187 0.01
2 ZpE 267 0.41 activation b ed 187 0.10
3 HEZH 114 0.24 immune response T S 179 0.03
4 ERRAH 81 0.18 cells 4 fity 179 0.01
5 HiME 81 0.09 expression FKik 172 0.10
6 g1 77 0.13 antioxidant activity P ST 163 0.08
7 REENE 74 0.15 extraction FEEX 151 0.00
8 B4l 68 0.18 structural characterization — £5 )& AE 151 0.01
9  HEM 67 0.12 antitumor activity PR 127 0.07

10 % 67 0.08 immunomodulatory activity W TIENE 125 0.01
11 TR 52 0.11 Astragalus polysaccharides 2 1% % 4 122 0.06
12 /MR 47 0.06 purification 4lifk, 104 0.00
13 s 46 0.06 gut microbiota fpiE R 103 0.04
14 P 40 0.05 antioxidant Praa b 103 0.01
15 $2HL 37 0.06 mice /MR 100 0.10
16 HIic 2 hE 35 0.08 macrophages B W4 i 100 0.08
17 EiEtE 35 0.06 antitumor Pifs 96 0.07
18 JpiE 22 0.04 dendritic cells N 91 0.14
19 RZZH 20 0.02 apoptosis M E T 82 0.09
20 HRE4IHY 19 0.04 oxidative stress EALD B 78 0.10
21 AZSZH 18 0.05 NF-«B K+ «B 77 0.03
22 SEMERAE 18 0.06 cancer s 75 0.12
23 AR 16 0.02 growth performance KRR 67 0.12
24 HHEA{EH 16 0.05 polysaccharides Z B 58 0.03
25 4tk 16 0.05 inflammation KA 56 0.01
26 4y 14 0.04 responses ] [ 55 0.04
27 RWTZ 14 0.01 immunity G g 54 0.02
A ED 14 0.02 optimization Ak 49 0.04

R BRTR, HSCCER) T T 2R A 2 b
PIAEDEE, B2 SCERIR ARG T W 25 2 B % o
1 e R Y T R A R B B S e T ThRe . AH
Pz, SR DU B A0 T A 4 2 i D
VTN S LRI E . AIE S IRTT o [ N
77, TRZEFAE P ids 71 A0 2 RE D7 mT Be . e
AMEARE R, WK ZHEER 6-AB TIIHER K,
BN H A 2 W G R AU AR S R
G L 2 BRI 7 e AR e o S5 DG B 7
Kl 6-A. B 2L, A 245 2 BER Sz L
1] J S 3 55 F AR /I LA
2.6.2 XHEIAEFE T 1E CiteSpace HHH H X %L
ISR (log-likelihood-ratio, LLR) ki b3 s 3¢
BRI OCHRR AT SR b, TR ok 2 .

TR URRGE, JLREF SN, BRE (Q) M
TR ERE (S) 21FAl CiteSpace ZARAURRT 2 4>
HERbR. ¥ QKT 0.3 1, IR HEAE
SR RA B SEART 0.5 MYCNRKEH, 1M
1 SEIRE] 0.7 B, MR BB m HERAS NG
JRIST, RSOOSR IR 7-A B, R SCCER
A 285 NI R, 685 FIELL, ELE N 0.0169,
Q1H N 04742 (>0.3) , RFERLHAGEENA K
P SAE N 0.7849 (>0.7) , EHIRIHENL A (5
IR, DB AR R IR . D SCCHR R B an
Kl 7-B Ao, SEOCSCERELF 292 AN R, 887 4%
2k, BTN 0.0209; QN 04197 (>03) ,
STH AN 0.7594 (>0.7) , ®RPHIZEREL & H R
M, BABEMATEE.
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Fig. 7 Keyword clustering diagrams of Chinese (A) and English (B) literature
#5 10 MEFRFMEIPHMBLRZ S
Table 5 List of ten representative clusters in Chinese literature
BERAH VR REE FESR E S i)

#0 Fep s 45 0.756 2011 SR, B2 A, iR BUMRIEYE: S S5 TIRER AR

#1 W 34 0.811 2011 G DRE S A A MLk R s et i s P RS 5 A5 S A T
PR e e, MR E . DIEEA

#2 G T 32 0.783 2008 AR HIEKEHE MO, (F5HS: SPFAENY; AR T a2
W AN=ZhE

#HARHET 29 0.853 2011 ELREARML; ANRRREEET; R GNP el A e W
AH; AT b

#4 UM 27 0.655 2009 BT AEAER] AACERE; REtERSE; MR 2R MR G
IR A AT

#5 LN 27 0.827 2008  BEEEHE: AL AR EREARBEhIEIE T R ERE: R
AT B WE HAZHE: RS TR

#6 11 4% 22 0.798 2007 ARIETNRE: @il hHEIT ARKYERE: WS IR iE
Rl SR

#7JIEERE 20 0.826 2018 JHIEEERE: SMRAL: AL WOREYE I 00 RS TEIGA Ge e
BRRIE; EAAY BEERE; R

#8 HLAEAL 16 0.709 2016 ARSEVRTY, IREUN S REEWE CBNEHE BIERAEY. ARG B
Bt A2 HE; Siso iR

#9 — LA 12 0.869 2009 GBCRET; IABENLEG; IREEERE: KT AR AR EN: —H

WR: HAI R-1; IFN-y; B2 0 FIEThfe

SXof F S SC R ) TR SRORT L A ) B GBI 3R AT
IrHT, SRR 5. #0 GuiE A2 Gy T R B
Fo A B AE 2 2 WE N g T MR i 1 DA
MR F s #3 MR T #7 HEERE. #9 —
AL BRI FE M B T 2 2 0 T e R AL #1
ZHE#5 B Z I TL A B R 2 2 450
A T AN [ 245 22 W ) G 3k P B S e TR 4 1 5
#4 PUIIRIFI#6 (THE BT T3 7R T 25 2 AT S )i
YT R FH AU ) S R

W 6 Fraw, XSSOSR BRI d ) &

BOC B i BE AT 4> Mt K B, #0 Astragalus
polysaccharides ( ¥ [ £ ## ) F1#3 Ganoderma
lucidum C(RZ) a7 v E bR b2 2 B 7
&, FERETHAZEFETIER; #2 dendritic
cells (B ZIRANP) + #4 macrophages ( W41 i)
PL K2 #8 gut microbiota (J7iE B #E) A 5T £E
TREN A Z R RS THLE]: T#1 structural
characterization (Z5#J31E) H1#6 immune function
(& Dae) BB TE P B 24 22 08 (0 45 K ARPAiE
G P2 R TS VR R R UR
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Table 6 List of nine representative clusters in English literature

ERAW WA REME EEER EX- SN 14
#0 astragalus 45 0.747 2013  astragalus polysaccharides; dendritic cell; haemorrhagic disease; virus; Toll-like
polysaccharides receptors; antitumor; astragalus polysaccharide; cell; apoptosis; mitochondria
pathway; macrophages activation; signaling; cascade
#1 structural 40 0.842 2012  structural characterization; immunoregulatory activity; hibiscus; sabdariffa;
characterization health food; antitumor immunomodulatory activity; cell membrane receptor;
nelumbo nucifera; potential immunostimulator; graft modification
#2 dendritic cells 37 0.784 2010  dendritic cells; dec-205 receptor; colorectal cancer; schistosoma mansoni; antrodia
camphorate ganoderma lucidum polysaccharides; immunomodulating activity;
antiangiogenic therapy; bonemarrow cells; dss-treated mice
#3 Ganoderma 32 0.835 2010  Ganoderma lucidum; immune; function; anticancer activity; herbal medicine;
lucidum peritoneal macrophages biological activity; structural features; Platycodon
grandiflorum polysaccharides; Curcuma xanthorrhiza; antitumor activity
#4 cells 32 0.627 2012  signaling pathway; cells; acid; immunity; water soluble polysaccharides;
dendritic cell; nitric oxide; inflammatory responses; bovine mammary cells;
health-promoting property
#5 atherosclerosis 31 0.743 2007 immune response; chinese yam polysaccharide; humoral response; cellular
response; preparation excipient; nitric oxide; antitumor activity;
immunomodulation; plant activation
#6 immune 24 0.776 2011 immune function; radix isatidis; gut microbiota; hakim caput-medusae
function polysaccharide; innate immune response; antioxidant activity, immune
response; islet; inflammation; glucose
#7 saponins 24 0.68 2008 antitumor activity; immunological activity; structural characterization;
differentiation; purification signaling pathways; mice; advanced glycation;
injury; self renewal
#8 gut microbiota 23 0.768 2018  gut microbiota; short-chain fatty acids; wild morels; immune regulation; turmeric

polysaccharides; intestinal microbiota; Apostichopus japonicus cordyceps

polysaccharides; immunomodulating activity; intestinal barrier function

SEE T-A, MR T H#H6 A REIE T 2 2 R
WA N H % &, i 7-B M EOR T #5
atherosclerosis (ZN KU FEAEAL ) FEIX — 4TIk KT HT
M. 2%£K S5, 6, iTLURIUFIEREBFH, 2
5275 Z W R RS A AR A R, S EER
RIS RE I TE RS20 . AT S, #5 Bk
FEREML IR LIILZG 2 HE 9K, SR AT 1
i83Z humoral response (& #.9% ) | cellular response
CHR M D 48 S 2 T HLINR T T i AE IVE L Bt
Ab, hIEOCERR I T IRIEE R RS, K
] Ay &0 27 2 0k i 28] 22 8 AT 52 i Jigg T 7R R A T Y
Mo IXAMIR 7R T 2 2 RE EEAE T e A )
MU, SEIE 7R T FonT Ae s i 18 19 7 38 R R e R 4
TREWEER, AR R FRARME TR TR .
2.6.3 KB [AIZe o0 b NI P A A EDUL

Ji 7~ BRI AR R A N (] B P ) AT RA T 3, N
B 9035 $2 A G T 3 AN I B 3= 8 B I () % e 1
Fo B 8-A Fw, IR HO SiE . #1 £
B #2 S BT A TG E 2000 4 2 2024 4F
(PRI FERFEIE IR, &I [R] B35 AN [F] (1) 50 B ] 4
R #3 IR TAE 2003—2010 SEWFRED, KIE
FRRH S (0 S BER FAT #4 BURETE 2005—2009 4
I FEARAE T b s #7 WiE s BRI 78 H 2010 4
FRUEDGES, AR oA B 1N, SR BRI
RIEWE T Ti#e A 2015—2024 4F (1) ¢
] A ZE G, R s A, R
Bt —PRRE.

MEl 8-B FJLAE H, JECHRF#0 astragalus
polysaccharides ( 3 ¥ % K ) Al #1 structural
characterization (Z5HIFRAE) H 2005 42 2024 FH)
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Fig. 8 Timeline diagrams of keywords in Chinese (A) and English (B) literature

WHFEAEE TR, KREHEEHAT, RWX 2 M
F A IR NS 25 [8]; #2 dendritic cells (H 5
i) | #3 Ganoderma lucidum (R 2 £ F%) Fi#4 cells
CZR D B FE USRS /1, Ui R IX LT [a) [FIFEE 15
AT #8 gut microbiota (IZIEE#E) H 2010
ERDIEETR IR, FRIE 2018—2024 4 HIL T KEM
KRR, 7R H o 24 22 B S 1 T I AT
BN, #6 immune function (HRIETHEE) RS [A]
LB, ERARIE ) — M, JRVEAE 2018—2020 R A
B2 BRI, AT e R AL IR i 2 AH G,

MAE 2020—2024 FHA/DEIRHEE M, XERH
AT MBS RV

WP 9-A s, A SCSCHR A PR T TR G g%
FH] VI T AR R LR A K . Hordr, PR AT
7E 2000—2013 4F 545 3 FHA7; H 2012 455, #r

PLR Z Z M ARR IR AT, A 2015 4E5F
GG AP S LT (AL T WS & DA iR sk )AL 15
NHRIE R AE S . W 9-B s, JECCHERA,

Ganoderma lucidum (R ZZH8E) | dendritic cells (F
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A Keywords Year Strength Begin End 2000—2024 B Keywords Year Strength Begin End 2001—2024
PUipE 2001 640 2001 2013 ganoderma lucidum 2004 1129 2004 2012
2B 2001 3.54 2001 2005 dendritic cells 2004 970 2004 2014
FEELPE 2002 376 2002 2004 polysaccharide 2004  8.65 2004 2009
PREE 2002 343 2002 2008 macrophages 2004 796 2004 2014
/INER 2000 3.62 2006 2011 mice 2001 628 2008 2012
Eiaid 2003 487 2012 2015 differentiation 2008  5.83 2008 2012
afifk, 2010 443 2012 2015 beta glucan 2009 569 2009 2015
WYL 2000 351 2012 2014 antitumor activity 2001 773 2010 2015
RZZHE 2003 343 2012 2014 immunomodulation 2011 633 2011 2014
AWpEEtE 2003 6.62 2013 2014 cancer 2007 576 2011 2015
IRWEMERL 2005 522 2014 2018 ganoderma lucidum polysaccharides 2011~ 5.69 2011 2018
Eij=R 14 2007  6.83 2015 2016 lymphocyte proliferation 2006  7.63 2012 2017

G4l 2012 6.01 2015 2024 rats

2015 592 2015 2017

sEMYSE 2018 412 2018 2024 growth performance 2013 589 2019 2022
REALR 2019 446 2019 2024 structural characterization 2015 6.85 2020 2024
riEwEE 2015 943 2021 2024 gut microbiota 2018 2131 2021 2024
GEMIRAE 2018 6.04 2021 2024 biological activity 2020 11.04 2022 2024

ZERIRRT 2017 3.66 2022 2024

lyceum barbarum polysaccharides 2022 633 2022 2024

El9 WX (A) FAZEX (B) XEXHEIARIAE
Fig. 9 Emergence diagrams of keyword in Chinese (A) and English (B) literature

FAMAL) F1 macrophages (ELWEARAL) [R50 4 fiRF
SR . BAORE, 2004—2014 4F, AFRFE
B R AE HP 24 22 WG 9 240 B RN [ I 4 L P 2 e I
FEP I He antitumor activity (PUMEETEYE) 5L 7 TH
IR FL; 2014—2018 4, [l PR dt— B4t 7
25 BEIIVE FHHLE: 10 2019—2024 4F, BF 55 #4 5
6] 7 th 252851 structural characterization (4543
TED  AEWIE AT 78 B T 3 T A TR

Gk L5 S SCRRAST T PRI 0 S e i) SR LI, mp DA
MELE] 2005—2015 72 HH 24 22 Bl G i P 5T s
TR RN 10 5. fEXHE, V12 2Bl it iy
[l AR 2y Oy, WG| T KEFH R G 4%
FEGPER T AL TAE . A 2000—2024 4 1) 7 W0
KA, 2000—2014 4, HPNIMEE B ELETIRER
ANRIHR 245 2 ) S 2 T AL, X R L EATTN
s EFSE 2. Ihoh, WK TR
[ v 24 22 B SR AL v A, [RIRT, EBREAT)
WRR T IR KT 2 2R FRAE PR 5T S0k B
2014—2024 4, hEZ BRI RAE I G RIfEHT
LY M RN T . SIFRE, 5
AT 46 5&E: 245 2 B g B R 52, DL AR b
S AT — TP LA S D fe .
3 RS
3.1 ERIEE SR EREE S

ARFFRKF AR A, ST 4 BRp 25 205 s iR
T AR R SRR AT TIRN AT, B TE I
AR B B, WE 10 s, SR E,
iz B A RIS E R B KB,

AR 3 NI B WA B
R 58 R F M BORD R 8 K B
3.0 PR B (2000—2011 45D H 2000 4
i, 2 2 G Y T AU R R VE B U6 H
L, ELERERY B R G S AR D, TP AR
29 50 o 7EIX 8, 2400 v A T B2 (17
FURE, 25 2 B T TR R R A AT
BB
3.1.2 FaEREME(2011—2019 45) [ 2011 4E
i, 2 G T A B R RS SR T R
THase, “FHREEL 150 Wi, X —F bR EE %
BN T KB B, A2 2 G g AR D LR
BORIE, BB T — @ PP, ol e
PEAS 2 T B 58
3.1.3 PRUEBKEHEL (2019—2022 ) FEX—H
B v 24 22 W G 2 T AT B R R U B R Y
T, SPRIRAEL) 250 Wi, X —BLR R, MIEA
@ e, BTN T HER BN, &
TN HAZ AT ARG T35 7. s, +
25 2 W G g% T AT R R ROR B, X
F A TR 1 = S A R A 3t DA fE )
TR ABERENE R TN A RS B IR R 2 9% 1 AH
KWFT, IR 242 B R T E R ER, DL
IR BE RRIT T . AR, R IR AT T f
RRIEOR, XSGR A SRR T, W
Rt ARSI RIS B 3G .

fE 2023—2024 4, H2h 2 0E Gy 1A T AT
LRI RS B D . B S SR, RIS
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Fig. 10 Global trend of patent applications for inmunomodulation of traditional Chinese medicine polysaccharides

LIRS, V2 TN AT B < e 1) 1 HoAh 4
I, PO 2R G TSR SCRRR S . [
I, B SR A ERA T A B T W,
PR R R A AT — LE BT T H ol E e . it
b, BEEPEG A, ADBEE AR M 7 K T
B, TIIAEKEN JEs, XN T AL AT S
FEZIUR AN A -
32 HAZERBIATEMNESHEKS HHRRSH
o 0 A ER T 24 22 B G 2 R T A 96 L R HR O
R AT HATIRAGE T 08, BAESRR A A E K
SR SR Z S BOR QRS R L, JF R 3 2
TR GRS et Hbs. R 7 Frdg (s s
M 3 JE 7= 17 o 2 22 0 S P T B A S R A A
BRYE A B A 15 DL

x7T PAZERBATHEMNERSHLEIT
Table 7 National distribution statistics of patents for

immunomodulatory of traditional Chinese medicine

polysaccharides
Her L B )& 1 /2 Hoa/
1 ] 2430
2 % 157
3 el 73
4 7L H 2R 13
5 WORF 13
6 N 12
7 HA 10
8 i 10
9 FlEE 6
10 i [F 3
11 BNy 3
12 BvE 2
13 5% BE . 1
14 [EESPN 1
15 R AR S 1

HIZR 7 ATk, P SEEL W, A LA
G LN SRR W AE v 24 20 8 e 2 R T 45 ) & A
HE BRI AT 5. Realie i, HAE K& A4
BEURFRBH I T HAAEZMX, X—IARA
AR T [ A v 24 22 0 G B R T BOR G0 % 5 T
RIsetir, S 1 B T T AR SR T AR
I KT K. ME N2 LA~ [, o E )
I EA AR L S5 T A AR B A% AR

BeAh, SR W B B I R RO 4% 0 Ty
| XA v 24 22 0 4 2R 715 U ) & M FR S B R R
ANEBI, XY 25 SCALE A ERTE LA A
KN FEANSENE ) IE BRI 5 . X EEE K BINS 5
AR RE T A B 2550 A 1 PR A R, o arER
P 245 22 B S B 1T ROR IR JEE N T S Z (A1
277,
3.3 PHZEREZFATEANXFRERS

SR S o — Rl SO TSR O
T3, FoR SRR 2% o 7 AL, E AL
LRI I R R AL RSB . BEJE, WX
ST A BEATIRA 3T, DAFR 7R B R] 2 8] (5%
HRME AL I

WA b SR LB RS (B 11-A), W]
LIS 23R T 20 [ 5CH R 35T 60 4> KBt
R AR ey, 3 B LA TE UK I e X
S-S AT e 2 N LT e NI L /NP S T )
LAY, HhZHERET R EE P EME 2
Bl SRR BRECOM R, U B SR E R
Mo A2 L BORIE U0 B R AR 1 5l S
VANE T B= = AN =R ADVN SRR g R LR (AR
BEAR,  RAAR 25 208N 3 o W 25T AL R
Hg s A, BoR AR Al T T Re Ok
i et RS2 B 1T R
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Fig. 11 Co-occurrence diagrams of keywords in Chinese (A) and English (B) patents for immunomodulation of traditional

Chinese medicine polysaccharides

S PR NE vh 24 22 0 Ao 2 R T A G ST P
TERG, AB AR RIRE i SR A R B Hh 25 BRI A
WHAEEZ . B, BEFRRME. S8, T
G2 UEUR IR N AT R, USRS 2O
FEARREA BRI R R M7 K.

TR S A S A L R (B 11-B) ()48
o, RIGESE 4 FOGIE I 16 . X —
PR, ] R ] AL AR A T s b (R A
BB LG . FEIX S SR h,  H A 2R A v ) AL A
preparation method ( #ill % 77 % )« pharmaceutical
composition ( 25 ¥ 40 & ¥ ) . traditional Chinese
medicine combination (% 4¢ 1 25404 ). ginseng
fraction ( ANZ07). American ginseng fraction (P87
S0 Korean Acanthopanax senticosus (F[E 5] 11
) LA immune function (FfEIhRE). XLEEEHROC
BIA] 5 H SO SRR R A ) 45 SR — 2 4R 1
ZFEE AL G rh R e DI Re B T A

BARTI S, S 0L R BB 78 A AR5 0 58 18 1
American ginseng (757 2) Hl Korean Acanthopanax
senticosus CEf B TN S5 € o 24 2 B AE S i
T EIVER . 5o RIAELL, S R NS
Z WA R A AR, X ATRE R R T ANERE F
IREE N B TT TG (AN RN B e X P2 e
AR 5 % B TR R ERE SR M AL S A K,
WA RESE N 1 A A X7 A 24 22 4 il 4 BOR J7 THI
It 933t e AR Al 5
34 HHBERRIATER N ASUES

N T RS b T AL AR R R OB R SR DL K

(international patent classification, IPC) &%, XfH
P BB RIAT T HBAI G AT

I AR AL, B IPC 32K R
LR B TR AR R B Sy, AN FTIR AR DT
T2 LR KB BRI A 5 KR .
W 8 frow, 2RI TTHEIRLE IPC 732K
A CNBEFRLFT). BEE (B, B%1). C B
b2, W) LR G # (ED IS HW K, 1k
T HB TSN TG 2T E A B, A2
QR TAR LA LD T A6l () 1 A23
CED A, 1 A0 CROMED A5 & R AR X 2
fE C#ff, XL FEERTE C08 (AL T
BYD. C12 (ML) A Co7 CHBLLY:) ik,
2T GHB, WFEW K& Go1 GIE) 4k, Hixi
ERHIAR G LR BCE AR AT IR, BAR LR - rh 24

*8 PHZEREFETRADH (top 10)
Table 8 Technology distribution of immunomodulatory of

traditional Chinese medicine polysaccharides (top 10)

hde] IPC KK LR
1 A61 1882
2 A23 734
3 Co08 500
4 C12 442
5 Co07 266
6 A0l 108
7 GO1 89
8 BO1 58
9 F26 14
10 A2l 14
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ZHEREVE S e 'mM5i%5E. i IPC 22851
AGUEI T, AW TAIE R T 25 20 G B
BORIEA RSB A o0, M0 HOURE— B I HoR
RIS TR AL T S Hodie 2L

N T IRNARTUH 245 25 0 G 5 1 745 000 % 1 14
IIARRFIE, ASEFURE L T IPC 7028 (1 A6l /s
K BB E IR TR TED T RILA
s xR A DLEEAT T R I gE it A
(R 9. &R 9 &R, TELZHREMN LA HIE
FEAEPAELL T VNI T UK V6T R IREN (n
FUMIE 5. 677 I EIE JE 50 258 AL I6 YT
MKERELH) « G PR CRLHE o 18 i 77 A0 G 58 1
TR AL Bk P

*9 PHZERZIAT A6l NP IPC KEN T
Table 9 Distribution of IPC groups in subclass A61 for

immunomodulatory effects of traditional Chinese medicine

polysaccharides
F5  IPC K4 SRR LR H R
1 A61P35/00 Fifyeizs 331
2 AGIK31/715 ZpEk 316
3 A61P37/04 Yy DA 297
4 A61P29/00 FErPX 1 (-Jm7T) L IR #zh 215
Bt R
5 AGIP37/02 4y ifi7) 186
6 A61P39/06 H HHELTE R IEHTEAM 148
7 A61P1/16 IR YT AT AR 55 1Y 124
2y
8 A61Q19/00 ¥R R ik () il 71 123
9 AG61P3/10 VAT ILWEIE 2540 117

TR 25 SRl GBS e > 22—, TR
FEARSGL A rh 32 B DL 25 ROV IR 45 ) 25 2
B, BEERREA R E IR SRR Fln,
— T T2 AL 2 W A G B 55 R B FLAE IR
TR o 12 S B SR PR LD EAZ 2 R AL, AU
R A 5 B BN, AV % T2
i, PR ARG O, RS RE TN 1 S R
Yo JSUNEERZ, LR ZHERIINAT R 1 5%
BRI U, O T B AR A B e
(RrA] R P B A B ), @ I X SR AT &R
SR E G AT, 25 2 B Ge B R AT
PR K RSB Ao R it 7 AT AL -
3.5 PASEREIRATERXBIARES T

3 2o 0 24 25 R G R A T T S B R FA R A
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