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Abstracts: Ziwan (Asteris Radix et Rhizoma) is a classic traditional Chinese medicine for relieving cough and resolving phlegm. Its
application history can be traced back to Shennong’s Classic of Materia Medica. Under the background of the Silk Road civilization
exchange, the compatibility prescription of Asferis Radix et Rhizoma contained in Dunhuang medical classics P.2882 reflects the
integration and dissemination of Eastern and Western medical knowledge. Through the integration of herbal textual research and
modern research methods, the chemical composition, pharmacological effects and clinical application of Asteris Radix et Rhizoma were
systematically analyzed. Studies have shown that triterpenes such as shionone, cyclic peptide astins and flavonoids in Asteris Radix et
Rhizoma are the material basis of its antitussive and expectorant, anti-inflammatory and anti-tumor effects. The classical drug pairs
formed by its compatibility with Kuandonghua (Farfarae Flos) and Tinglizi (Descurainiae Semen or Lepidii Semen) have shown clear
efficacy in the treatment of chronic obstructive pulmonary disease, asthma and lung cancer. It provides a scientific basis for the in-
depth development of Asteris Radix et Rhizoma, and shows the important value of Silk Road civilization exchange in traditional
medicine research.
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Table 1 Terpenoids and their glycosides from Asteris Radix et Rhizoma (including monoterpenes, diterpenes and triterpenes

classified by structural type

a5 B4 IERES 731k SCHR
1 5l B FEBMR H e R VYRR = C31H4s04 7-8
2 KA A C30Has03 8-9
3 JERHTEE IIFEBERE TS CHRBEI Ci6H2009 10
4 smithoside FBG S e R PR =5 R Cs6Hss010 11
5 smithoside B C42HesO14 12-14
6 KL H A CssH750138 15-20
7 e FEAG AT PU PR =i C30Hs003 21
8 R C30Hs003 21
9 astertarone A C30H4s04 22
10 astataricusone A C15H200s 23
11 astataricusone B C15H200s 23
12 astataricusone C Ci1sH2205 23
13 astataricusone D Ci5H2004 23
14 astataricusol A Ci15H2204 23
15 astershionone A C30H4503 24
16 astershionone B C30Has04 24
17 astershionone C C30H4604 24
18 astershionone D C30Ha603 24
19 astershionone E C30Ha4s0s 24
20 astershionone F C30H4604 24
21 PN ALY TLFR = s C30Hs00 25
22 RARERE C30Hs20 26
23 B- 7 M Ml I £ IR M F R B B TR =k C3Hs202 27
24 THAREE TR R C32Hs5202 27
25 B-ZF M i C30Hs00 28
26 TR D P C30Hs500 21
27 astersaponins A CasH730138 29
28 astersaponins B C42HesO13 29
29 astersaponins C C42HesO14 29
30 astersaponins D CasH73019 29
31 astersaponins E C42HesO14 30
32 asterasponins F CasH78019 30
33 astersaponins He Cs4HssO23 20
34 astersaponins Hd Cs4HssO23 20
2.2 Bk o E, HEESRI T BRI . Cheng F5EBYEE T

IR s P oy 2 —, S AU R
PERIY BRI . Ho B 56 BT & IR IR & T 4 BL R
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Yo IR 2 A TR B Tk )T X AFAE,
W E I 4> B astins A~P Z538 Tk AL S402, 1tk
A, L5 IE S A U tatarieins AL BEIEEIRPY K AL
gy o HAFAE—Le B — S5 M IR IR S 4 M R A

UHPLC-Q-TOF-MS/MS  BX& 45 7 P £ 5 & Pk 4y
P& sE IR, G5 5E, K5 PAETE 43 Pk
W&, s 31 FIRICR 12 M E L. fEixetit
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Table 2 Compendium of peptides in Asteris Radix et Rhizoma
T s LilERES R SCHR
35 astins SRR GRIK—F0 C21H20011 35
36 astin A C29H33BrNsO¢ 36
37 astin B C29H33CIN5O6 36
38 astin C C30H35CINsO7 37
39 astin D C29H33CIN5O6 38
40 astin E C30H35BrNsO7 38
41 astin F C30H35CINsO7 39
42 astin G C30H35BrNsO7 39
43 astin H C29H33CINsO6 39
44 astin [ C29H33CIN5Os 40
45 astin K C29H33BrNsOs 41
46 astin L C29H33CIN5Os 41
47 astin M C29H33CINsO7 41
48 astin N C30H35CINsO7 41
49 astin O C30H35CIN35O6 41
50 astins P C29H33CIN5Os 41
51 astin J HEEIK C29H33CINsOg 42
52 asterinin A Ci5H2204 43
53 asterinin B Ci5H2404 43
54 asterinin C Ci5H2405 44
55 asterinin D Ci5H2205 44
56 asterinin E Ci5H2204 44
57 asterinin F C15H200s 44
58 aurantiamide acetate C27H2sN204 45
59 tataricin A B—A~ A2 R 00 55 1) 3 DU K CagH7s017 46
60 tataricin B C42HesO13 46

TR, RO AR TR R B T 7).
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F.ORERPE. KEM LS ERER. HHER
2, BB 2 Fh B BIG RPUMIR 254 Canfr
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A 2 P AT VAR 2 SR R A
Witz & Iy (R 3).
2.4 BHERZE

Ly A 2 AN, R A W

#3 LETHNER. RRTERXUED
Table 3 Compendium of anthraquinones, flavonoids, and

coumarins in Asteris Radix et Rhizoma

79 £ 43T SCHR
61 KEW C15H1004 49
62 KEHR C15H100s 49
63 K 2 F Ci6H1205 49
64 IRE-IN§ C21H2209 50
65 REER C17H21NO4 47
66 iz 2% Ci5H1007 47-49
67 1l 2% Ci5H1006 47-49
68 e Ci5H100s 47-49
69 RBEZR C15H1006 47-49
70 P R CasH34011 47-49
71 T C27H30016 47-49
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Table 4 Organic acids in Asteris Radix et Rhizoma

] G4 aFa S
72 SRR CnHuO2  53-55
73 RHR CHeQ2  53-55
74 WRIERFR CHeOs  53-55
75 WNHERR CoHsOs  53-55
76 B CioH1004  53-55

77 3-O-Fu BRI A IR e
78 FUBLRR /N el

79 DU AEERR

80 FFECRIR Cx0Has03  53-55
81  lachnophyllic acid CyHusOs  53-55
82  (H)-AEMIANER-9-B-D-M W & HEH  CaH4On 55

CioH2409 56
C36He204  53-55
CioH1006  53-55
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ERRo-MEMZEM K24 0; miR-34a-5p-f/)s RNA-34a-5p; MAPK-22 2455 (055 (1 : NF-«B-#%KF-«B; IxB-NF-«B #il| & 1; PGE-#i 4l
JHER By COX-2-FFE£1i-2; MyD8S-fiiF4-LIK T 88; Keapl-Kelch £ ECH AR A 1; ARE-FEMKM T SOD-BEMMEALHE: c
Fos-FURE R & A; CAT- S A LERE; GSH-Px-Z Mt H kT S AL NE; INK-c-Jun ZUEARGMAE: ERK-ANIAMMA1T 8 A WA TRIF-& TIR 4
ML E AE S TR TPRVI-BEN 2 4k R B B ER T 1

HO-1-heme oxygenase-1; MMP9-matrix metalloproteinase 9; HDAC3-histone deacetylase 3; TGF-B-transforming growth factor-f; Nrf2-nuclear factor E2-
related factor 2; AP-l-activator protein-1; PCNA-proliferating cell nuclear antigen; p53-tumor protein p53; STAT3-signal transducer and activator of
transcription 3; Bcl-2-B-cell lymphoma-2; Bax-Bcl-2-associated X protein; ERRa-estrogen associated receptor «; miR-34a-5p-microRNA-34a-5p; MAPK-
mitogen-activated protein kinase; NF-kB-nuclear factor-kB; IxB-inhibitor of NF-kB; PGE»-prostaglandin E,; COX-2-cyclooxygenase-2; MyD88-myeloid
differentiation primary response protein 88; Keap1-Kelch-like ECH-associated protein 1; ARE-antioxidant response elements; SOD-superoxide dismutase; c-
Fos-proto-oncogene protein; CAT-Catalase; GSH-Px-glutathione peroxidase; INK-c-Jun N-terminal kinase; ERK- extracellular regulated protein kinase; TRIF-

TIR-domain-containing adaptor protein inducing interferon; TPRV 1 -transient receptor potential cation channel subfamily V member 1.

El1 HFEEEHENF

Fig.1 Principal pharmacological mechanisms of Asteris Radix et Rhizoma
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