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Abstract: Objective To analyze the modern research hotspots and processing history of Heshouwu (Polygonum multiflorum Thunb.),
and summarize the modern pharmacological and toxicological studies on the chemical constituents of P. multiflorum, so as to provide
reference for the research direction and research ideas of P. multiflorum in China. Methods This article is based on Web of Science,
China Knowledge Network, Wanfang and Weipu databases for literature search. The time limit is January 1, 1994 to November 1,
2023. A total of 2 395 documents that met the criteria were included. The annual number of publications, countries (regions),
institutions, keyword time series graph clustering, and burst words were analyzed. And by querying the books related to ancient Chinese
medicine and the research results and published literature of P. multiflorum in recent years. Results The number of papers published
in Chinese literature is increasing, and the number of papers published in English literature is growing rapidly. The heat of Chinese and
English literature on P. multiflorum is roughly the same. China, the United States and South Korea are the countries with the largest
number of publications, and their main research institutions are concentrated in the University of Traditional Chinese Medicine. The
research content of the two is mainly focused on chemical components and pharmacological effects, among which the liver injury or
hepatotoxicity of P. multiflorum is the most studied. Conclusion The hepatotoxicity of P. multiflorum is the most urgent problem to
be solved at present. In addition, research on the pharmacological effects of P. multiflorum, such as anti-alzheimer's disease, blood lipid
regulation, immune regulation, insulin resistance regulation, anti-inflammatory and anti-tumor effects, cannot be put on hold. At the

same time, processing has been a key factor in reducing the toxicity of P. multiflorum throughout history, which may become a
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breakthrough and new direction for P. multiflorum to overcome its liver toxicity criticism.

Key words: Polygonum multiflorum Thunb.; processing; CiteSpace; anti-Alzheimer's disease; blood lipid regulation; immune

regulation; insulin resistance regulation; anti-inflammatory; anti-tumor
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Fig. 3 Institutional cooperation network diagram of P. multiflorum research (left: WOS; right: Chinese)
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Top 9 keywords with the strongest citation bursts
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Fig. 5 Intensity and time of key words emergence in study of P. multiflorum from 1994 to 2023 (WOS)

Top 19 keywords with the strongest citation bursts

Keywords Year Strength Begin End 1994—2023 £

s 1999  3.78 1999 2004

2T 2001 3.8 2001 2008 —_—

T g e 2003 5.15 2003 2006 ===

YRIT 2004  9.04 2004 2005 —

HRHEY) 2006 4.8 2006 2007 -

KER 1999  4.43 2006 2012 L —

EiezRea 2002 6.07 2007 2012 _

b3 2005  4.83 2007 2011 _

JR BRI 2002  5.98 2008 2011 —_—

T K 2008 11.13 2009 2015 —_

T R 2009 5.1 2009 2015 —

AT 1998  4.46 2009 2011 —

AFEETE 2014 14.05 2015 2023

ARk 2015 1075 2015 2023

Za 2016 4.4 2016 2023 P
R = 2017  5.44 2017 2023 —_—
1E R 2005  5.63 2018 2023 —_—
LA 2018 4 2018 2023 —_
K= 1994  4.08 2021 2023 —

El6 1994—2023 M H SR XBIDRIGRERETE (F30)
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Table 2 Modern processing methods of P. multiflorum
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Table 3 Main chemical constituents of P. multiflorum
FE 4R SCHR

1 multiflorumiside H 65

2 multiflorumiside I 65

3 multiflorumiside J 65

4 multiflorumiside K 65

5 multiflorumiside L 65

6 polygonibenes A 66

7 polygonibenes B 66

8 polygonibenes C 66

9 polygonibenes D 66
10 polygonibenes E 66
11 polygonibenes F 66
12 polygonibenes G 66
13 M A28 (piceatannol) 67
18 2,3,5,3"4"- T2 5L Tk Z)d-2-O-B- i E iE 68
14 multiflorumiside H 69
15 multiflorumiside [ 69
16 multiflorumiside J 69
17 multiflorumiside K 69
19 (E)-2,3,54"-W¥adE =3 £)55-2-O-B-D-Ti % B H-6 - B R MR (fT B 530D 70
20 (£)-2,3,5,4'-tetra-hydroxystilbene-2-0-(4"-O-a-D-glucopyra-nosyl)-B-D-glucopyranoside 71
21 (E)-2,3,5,4'-tetrahydroxystilbene-2-O-(6"-O-B-D-glucopyranosyl)-p-D-glucopyranoside 71
22 (£)-2,3,5,4'-tetrahydroxystilbene-2-O-B-D-glucopyranosyl-4'-O-a-D-glucopyranoside 71
23 (E)-2,3,5,4'-tetrahydroxystilbene-2-O-B-D-glucopyranosyl-5-O-a-D-glucopyrano- side 71
24 (E)-2,3,5,4'-tetrahydroxystil-bene-2-0-(2"-O-B-D-fructofuranosyl)-p-D-glucopyranoside 71
25 (2)-2,3,5,4'"-Tetrahydroxy-stilbene-2-O-B-D-glucopyrano-side 72
26 (E)-2,3,5,4'-tetrahydroxystilbene-2-p-D-(6"-galloyl)-glucoside 73
27 polygonumnolide D 74
28 polygonumosides A 75
29 polygonumosides B 75
30 polygonumosides C 75
31 polygonumosides D 75
32 multiflorumisides A 76
33 multiflorumisides B 76
34 multiflorumisides C 76
35 multiflorumisides D 76
36 multiflorumisides E 76
37 multiflorumisides F 76
38 multiflorumisides G 76
39 SR E  (isorhapontigenin) 67
40 polygonumnolide A1l 77
41 polygonumnolide A2 77
42 polygonumnolide A3 77
43 polygonumnolide A4 77
44 polygonumnolide B1 77
45 polygonumnolide B2 77
46 polygonumnolide B3 77
47 polygonumnolides C1 78
48 polygonumnolides C2 78
49 polygonumnolides C3 78
50 polygonumnolides C4 78
51 polygonumnolide E 74
52 RHR-8- T 79
53 - PR R 79
54 2-CBRERHER 79
55 KRIEEK-1,6-— ik 79
56 K35 F-8-0-B-D-Hi & B 79
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57 K3 & H i$-8-0-B-D-1 4 B 79
58 KEE-1-0-HPELF 80
59 K R-8-O-HPELF 80
60 R A 80
61 K -8-O-F PEEF 81
62 S - KT 2 78
63 - K3 2 R 78
64 K 2 -8-O- 14 Z k- I a6 7 80
65 K -8-O-ML I 2 PR i iR &t 80
66 K% -8-0-(6"-O-15 —_I%)-Hi b £ 80
67 CEETA TS 82
68 polygonflavanol A 83
69 ILHE 84
70 IR BT 84
71 FILHE 84
72 TR R TR 84
73 FILER-3-0-% & T RIS 85
74 JRIEH # 80
75 JRIEH # Bl 86
76 JRIEH # B2 86
77 BETILEER 84
78 REBTILEER 84
79 REEFILHFERET TR 84
80 BETILRREE TR 84
81 HRE 79
82 T 79
83 gD 79
84 iR 2 79
85 =R 81
86 Wil fZ & -3-0-B-D-L AL BHEF 87
87 111 2513 -3-0-B-D-Hi ) B 85
88 i fE #-7-0-B-D-] % i EF 88
89 JRIEH R BT 80
90 Wit Bz 25-3-0-B-D-Fil R A F 87
91 3-0-B B TR R E 4% 87
92 33--0- BB TIEREH R 87
93 CN=REYAY 5 81
94 Tl i e REL AL 89
95 T M TSt £ B fi 89
96 ol Mg Tk vil 89
97 T M e LB 89
98 W HE e 42 S R 89
99 5 1. 5P AR 89
100 T RE 1R 89
101 Y i 89
102 S o 8
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108 N-J B R 55 -3- R R & B 89
109 N-S BT EE-3-0- FF AL 2 L% 89
110 N-J52 5B 2R e 1% 89
111 N-J52 20T 20 19 - 3- FF S S s e 89
112 grossamide 89
113 cannabisin D 89
114 eleutherinol 89
115 isolariciresinol 89
116 N,N- " - 0 UG P 89
117 T B 87
118 (R, R)2,4-5 I 87
119 i 3 87
120 6,10,14-= F 2+ FlE R 87
121 RWAY R Gl 87
122 R WA /3 S 87
123 BRI e 87
124 TR T 87
125 B Y 87
126 isochromen A 90
127 epoxynaphthoquinol B 90
128 fIE SRR 91
129 5-%% H L P s 92
130 trycin-7-O-B-D-glucopyranoside 93
131 BETR 94
132 WETIR T 87
133 ¥R R F i 88
134 FBEF L, S Tt fi 88
135 B-# S B 79
136 LR B 80
137 Ve W i -8-O-B-D-F B 80
138 [iERES 79
139 FrigER 94
140 N-L-BHEIR-L- 2 95
141 ZJeR 95
142 YLHTR-8-0-(6'-0- LBk )-B-D- i Hi £ 94
143 AEYTH 96
144 TR 87
145 5352 H L7 F k-0 R L 0 J i 87
146 2,6- - FE R 87
147 1E T 3 -B-D- ik i SR pE 87
148 (+)-lyoniresinol -3-a-O-B-D-NH Wi 8] 4 £ 87
149 1,2- 3R B Y fe-1-(4-F2 8- 20 ) 87
150 K 3 Ty 1 I 87
151 4-F L3 OK k- 1-O0-F Bl 97
152 SELET 95
153 2-FR 53R I B 7SR B X S 25T 95
154 3,5- - 1-0-B-D-(6"-0- & T l)- B E 85
155 VB -8-0- 2, B Jk - W 1 80
156 NG| -3-(L-a-Z F-a- S22 T R) - FH G 87
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48'S, 8"R 78 ) ,
S8R, 8"S S R glucosyl glucosyl
R S glucosyl glucosyl

R, R, R, Ry
20 H H «o-D-Glc H
24
21 H H H a-D-Glc
22 H oa-D-Glc H H
23 a-D-Glc H H H

30 7bR, 8bS
28 25 31 7bS, 8bR

29 2R

6 ESHRZHENFEEE (1~35)
Fig. 6 Chemical structures of stilbenes in P. multiflorum (1—35)
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36 37

38 39

E7 MEShRKTHLEUZEN (36~39)
Fig. 7 Chemical structures of stilbenes in P. multiflorum (36—39)
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Fig. 8 Chemical structures of anthraquinones in P multiflorum(40—63)
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Fig. 9 Chemical structures of flavonoids in P multiflorum(67—S88)
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Fig. 10 Chemical structures of other components in P multiflorum (126—151)
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