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Progress of Research on the Chemical Composition of Ziwan ( Asteris Radix Et Rhizoma ) and
Its Application in Chronic Obstructive Pulmonary Disease

ZHENG Lishi, SUN Shuding, LIU Xuefang
( Henan University of Chinese Medicine, Zhengzhou 450046, Henan, China )

Abstract: Chronic obstructive pulmonary disease ( COPD )is the most common chronic airway
disease, and is also a key disease in the Healthy China 2030 Action Plan. Since this disease is incurable and
generally does not heal on its own, its effective treatment has been a difficult problem for modern medicine.
Ziwan ( Asteris Radix Et Rhizoma ) is a traditional Chinese medicine widely used in clinical practice, which
has the effect of moistening the lung and lowering the Qi, resolving phlegm and relieving cough. Modern
studies have shown that Ziwan ( Asteris Radix Et Rhizoma ) mainly contains terpenoids and their saponins,
peptides, flavonoids, organic acids and other compounds, which have multiple pharmacological effects
such as anti—inflammatory, antioxidant, anti—tumour, antidepressant, antibacterial and so on. Through
reviewing the relevant literature at home and abroad, we mainly systematically collated the research on the
chemical composition of Ziwan ( Asteris Radix Et Rhizoma ) and its application in COPD in recent years,
and summarized and analysed six aspects, namely anti—inflammatory, anti—oxidative stress, improvement
of airway remodeling, inhibition of smooth muscle contraction, expectorant and cough, and inhibition of
apoptosis, with a view to providing a reference basis for the further research and clinical application of
Ziwan ( Asteris Radix Et Rhizoma ) in the prevention and treatment of COPD.

Keywords: Ziwan ( Asteris Radix Et Rhizoma ); chemical constituents; chronic obstructive pulmonary
disease; treatment ; mechanism of action
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Fig. 1  Nucleus of main terpenoids in Aster tataricus
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Table 1 Main pentacyclic triterpenoid saponins in Aster tataricus
. . gk -
e i ¥ RI  R2 R3 xR
1 Aster saponin A A OH OH Xyl- (1—3)-Ara— (1—4)- [ Api- (1—3)]-Rha- [7]
(1—2)-Xyl-
2 Aster saponin B A H OH Xyl- (1—3)-Ara— (1—4)- [ Api— (1—3 ) ] -Rha— [7]
(1—2)-Xyl-
3 Aster saponin C A OH OH Xyl— (1—3)-Ara- (1—4)- [ Api— (1—3)]-Rha- [7]
(1—2)- [ Rha- (1—3)]-Xyl-
4 Aster saponin D A H OH Xyl- (1—3)-Ara— (1—4)— [ Api— (1—3)]-Rha- [7]
(1—2)— [ Rha- (1—3)]-Xyl-
5  Aster saponin E A OH OH Xyl- (1—3)-Ara— (1—4)-Rha- (1—2)-Xyl- [8]
6 Aster saponin F A H OH Xyl— (1—3)-Ara— (1—4 )—-Rha- (1—2 )—Xyl— [8]
7  Aster saponin G A OH OH Xyl- (1—4)-Rha- (1—2)-Xyl- [9]
8  Aster saponin H A OH OH Xyl- [9]
9  Aster saponin A2 A OH H Xyl— (1—4)-|[ Api- (1—3)]-Rha- (1—2) —Xyl- [9]
10 Aster saponin C2 A OH H Xyl- (1—4)~- [ Api- (1—3)]-Rha— (1—2)- [ Rha- [9]
(1—3)]-Xyl-
11 Aster saponin G2 A OH H Xyl- (1—4)-Rha- (1—2)-Xyl- [9]
12 3-0O-Ara- (1—6)-B-D- A OH H H [9]
trihydroxyolean—12—en—28-oic acid
13 Aster saponin Ha B H OH  Ara- [11]
14 Aster saponin Hb B H OH Rha- (1—2)—-Ara— [11]
15  Foetidissimoside A B H OH Xyl— (1—4)-Rha— (1—2)—Ara— [11]
16 Aster saponin He B H OH Xyl— (1—3 )—Xyl— (1—4)-Rha- (1—2)—-Ara— [11]
17  Aster saponin Hd B H OH Xyl- (1—3)-Xyl- (1—4)—- [ Api- (1—3)]-Rha- [11]
(1—2)—-Ara—
{F: Ara: a—L-arabinopyranosyl; Rha: a—L-rhamnopyranosyl; Xyl: B—D—xylopyranosyl; Api: B—D—apiofuranosyl,
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Table 2 Main tetracyclic triterpenoids in Aster tataricus
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s i B 20 21 22 29 30 St
18 shionone C C=C (22) [5]
19 Aster shionone A C COOH — — - — [14]
20 Aster shionone B C c=C (21) C=0 — [14]
21 Aster shionone C C COOH — — — [14]
22 Aster shionone D C — — — [14 ]
23 Aster shionone E C C=C (19) COOH — — — [14]
24 Aster shionone F C C=C (19) CHO — — — [14]
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Table 3 Main cyclic peptide compounds in Aster tataricus
B [T B
e s B R1 R2 R3 R4 R5 R6 X-Y ik
1 Astin A A H OH Cl Cl H OH CH-CH [22]
2 Astin B A OH H Cl Cl Cl OH CH-CH [22]
3 Astin C A H H Cl Cl H OH CH-CH [22]
4 Astin D A H H H H Cl OH C=C [22]
5 Astin E A OH H H H Cl OH C=C [22]
6 Astin F A H H Cl H H OH CH-CH [22]
7 Astin G A H H H H H OH CH-CH [22]
8 Astin H A H OH H H Cl OH C=C [22]
9 Astin K A OH OH Cl Cl H OH CH-CH [24]
10 Astin L A OH OH H H Cl OH C=C [24 ]
11 Astin M A H H H Cl H OH CH-CH [24]
12 Astin N A H H H Cl H OH C=C [24]
13 Astin O A H H Cl Cl H OAc CH-CH [24]
Fa4 b FEEFEIRMEEGY
Table 4 Main linear peptide compounds in Aster tataricus
F1A% R1 R2 R3

14 Asterinin A B OH H H [25]

15 Asterinin B B OH H CH;4 [25]

16 Asterinin C B H OH CH,4 [25]

17 Asterinin D B H H H [25]

18 Asterinin E B OH OH CH;4 [25]

19 Asterinin F B H H CH;4 [25]
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Table 5 Main flavonoids in Aster tataricus

G5 VAR S FaX KR ik
1 Wi e 2 CysH 00, LIEESE iR [10]
2 — At E CysH,,04 MG HRZETS [10]
3 oL et CaeHo014 MM [10]
4 SRR CaeHps0y4 HRGHRZEH [10]
5 PSR _5- RS Co Ho00, MG HRZEHD [10]
6 gt CyyHy0O s MG AR ZEHS [10]
7 R SER Cy1Hy Oy, HRGHRZEEE [10]
3 T CoyHi0006 MRS HIZEHS [10]
9 S CaHy001 MG AR [10]

10 AREEFLZ —7- V- ZLBHE R T CoiHyOyy G HR 2SS [10]
11 YUBA T CaHp0049 M5 HLZE [10]
12 SRR -3-0-#is L 4r CosH3046 ML AR ZEA [10]
13 it B CyHy00, HRAGHRZEHE L10]
14 1125 W —7-O-B—D— ML I AT AT 17 CoHy0, MRS HEEH L10]
15 SRR -3-0-fA b CuHp04, LG AR ZEA [10]
16 LT CisH ;605 HRAGARZET [10]
17 ¥ A CogH3, 0,5 SRR [10]
18 HEiz C,sH,,0, MR L5 [10]
19 A CyyH 504, MRS ARZETS [10]
20 PN CysH,004 SRR [10]
21 I AS 1y —3-O— VAR CyrH300,5 M ARZETR [10]
2 il 2= C,sH,,04 MG AR ZET [10]
23 ISP 3 Cy5H 005 MRS HRZERR L10]
24 IR CysH 405 MR H 2R [10]
25 AR ZE Cy6H,,04 MR35 [10]
26 SEZEE CyoH 10, M HRZEH [10]
27 W CysH,005 MRS [10]
28 WA Ci6H 1,05 RS HRZEHE [10]
29 Pl CyoH 1,05 MR HRZEHS [10]
30 p C1eH 1,05 LIEESE T [10]
31 L1251y CysH,,06 MG AR ZES [29]
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