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Research progress on Huangqi Guizhi Wuwu Decoction and predictive
analysis of quality markers
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Abstract  Huangqi Guizhi Wuwu Decoction is a classic prescription in traditional Chinese medicine ( TCM) and is known for its
effects of tonifying Qi warming the meridians and promoting blood circulation to alleviate obstruction. It is primarily used to treat
conditions characterized by Qi stagnation Yang deficiency and obstruction and it exhibits pharmacological effects such as immune
regulation anti-inflammation analgesia protection of the cardiovascular and cerebrovascular systems itch relief reduction of frostbite
symptoms antioxidative stress promotion of cell apoptosis and kidney protection. In modern clinical practice it is commonly used to
treat acute myocardial infarction sequelae of cerebral infarction cervical spondylosis frozen shoulder lower limb arteriosclerosis
lower limb vascular disorders peripheral neuropathy in diabetes and lupus nephritis. Recent research has focused on the chemical
components pharmacological effects and clinical applications of Huangqi Guizhi Wuwu Decoction. Based on the " five principles" of
quality markers ( Q-markers) in TCM this study predicted and analyzed the Q-markers of Huangqi Guizhi Wuwu Decoction. It
suggested that astragaloside IV formononetin  kaempferol quercetin cinnamic acid cinnamaldehyde 6-gingerol paeoniflorin
albiflorin and gallic acid could serve as Q-markers for Huangqi Guizhi Wuwu Decoction. The findings of this study can provide
references for quality control of Huangqi Guizhi Wuwu Decoction and the development of new Chinese medicinal formulations.
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The same main chemical components and molecular information detected in the single medicinal herbs and Huangqi Guizhi

No.

1 ( astragaloside IV) CyHeO4 6 3637
2 II ( astragaloside 1II') Cy3Hy7055 237

3 I ( isoastragaloside ) CysH7 046 6 37

4 I ( acetytastragaloside ) Cy7H20y5 6 37

5 VI( astragaloside VI) CyHz0y9 6 36

6 ( calycosin) Ci6H1, 05 6 37

7 7-08D- ( calycosin7-O-glucoside) CyHp 0y 538

8 ( formononetin) CisH 204 2 36

9 ( ononin) CpHy 0 6 3637
10 ( betaine) CsHy;NO, 5 36

11 ( ferulic acid) CoHy0,4 236

12 (isorhamnetin) Ci6H 204 6 36

13 ( paeoniflorin glucoside) Cy3HyOyy 18 37
14 ( paeoniflorin) Cp3Hy0yy 18 3637
15 ( oxypaeoniflora) Cy3Hp 0y 18 36
16 E( mudanpioside E) Ca4H3 045 18 36-37
17 ( paeonol) CoH,(05 18 36
18 ( galloylpaeoniflorin) C30H3 05 18 36
19 ( benzoylpaeoniflorin) C30H3 0y, 18 36
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No.
20 3 7- -0D- ( kaempferol-3 7-di-0-B8-D—glucoside) CyH304 18 37
21 (lactiflorin) CpsHyg 010 18 37
2 C( mudanpioside C) CyoHyy 0,5 16 37
23 ( betulinic acid) C30Hy504 18 37
24 ( cinnamic acid) CyH40, 10 3637
25 ( cinnamaldehyde) CoHgO 12 39
26 2- ( 2-hydroxycinnamic acid) CyHg04 12 36
27 ( cinnamy] aleohol) CoH o0 11 36
28 2- ( 2-methoxycinnamaldehyde) CoH 00, 8 36
29 ( eyclic adenosine monophosphate) C,oH,,N5O4P 30 36
30 6- ( 6-gingerol) C,yHy, 04 27 36
31 10— ( 10-shogaol) Cy Hyy 04 26 36
2 6 ( 6-shogaol) €,y H,,0, 26 36
33 8- ( 8-shogaol) CyoHys04 26 36
34 6- ( 6-gingerdione) Cy,H,,0, 27 37
35 ( dioxy-salicylic acid) C;HgO5 N N 18 36
36 ( citric acid) CeHg O, N 27 36
37 ( sucrose) C,HpOp N N 16 36
38 ( quercetin) CisH 0, N . . 6 3637
39 ( caffeic acid) CoHg0, . 32 36
40 ( protocatechualdehyde) C,H405 . 18 36
41 ( protocatechuic acid) C,H,0, N 18 36
42 ( chlorogenic acid) Ci6Hi509 . 32 36
43 ( kaempferol) C;sH,,04 N N 6 36
44 ( palmitic acid) Ci6H3,0, . 31 36
45 3-0- ( kaempferol -3-O-rutinoside) CyyH3005 N N 32 36
46 ( hyperoside) Cy Hy00,, . 6 36
47 ( coumarin) CoH,0, . 12 36
48 ( rutin) CyrHy0 46 . 31 36
49 ( abscisic acid) C,5Hy 0, . 12 36
50 ( oleanolic acid) CaoHys 05 . 16 31 36
51 ( eugenol) CoHpp0, NN 21 36
52 (linoleic acid) CsHyy0, . 2 36
53 ( ursolic acid) C3oHyg 05 N N 31 36
2 ( DPN)
N N N NF«B -18( IL-B) -
. N o TNF) DPN., “
o B-catenin. cyclin D1, c-emyc mRNA
2.1 DKK1 mRNA Wnt
DPN.
41 43
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Table 2 Quality markers information of Huangqi Guizhi Wuwu Decoction
CAS
( astragaloside V) Cy1Hgg Oy 83207583 784.97
( formononetin) CiH»04 485723 268. 26
( kaempferol) CisHoO0g 520-183 286. 24 N N
( quercetin) CysH,p0; 117395 302.23 N
( cinnamic acid) CoHg O, 621-82-9 148. 16
( cinnamaldehyde) CoHgO 14371109 132. 16
6— ( 6-gingerol) C7Hpu 04 23513-14-6 294.39
( paeoniflorin) CiHxOy, 23180-57-6 480. 47
( albiflorin) CyHyg Oy 39011-90-0 480. 46
( gallic acid) C,HgOs 149919 170. 12
o 2020 45(1):124.
10
. . J. 2022 53(1):31.
11 WANG P CHI'J GUO H et al. Identification of differential
’ « . 11412 compositions of aqueous extracts of Cinnamomi Ramulus and
Cinnamomi Cortex J . Molecules 2023 28(5): 2015.
12 J .
° 2022 42(5) : 860.
13 .HS-SPME  GC-MS
1 ( Q-Marker) : . j .
J. 2016 47(9) : 1443. 2022 33(5) : 682.
2 ZHANG CH YANG X WEI J R et al. Ethnopharmacology 14
phytochemistry pharmacology toxicology  and  clinical 7. 2021 46(21) : 5486.
applications of Radix Astragali J . Chin J Integr Med 2021 27 15 JIANGH LIJ WANG L et al. Total glucosides of paeony: a
(3): 229 review of its phytochemistry role in autoimmune diseases and
3 CHEN Z LIUL GAO C et al. Astragali Radix ( Huangqi) : a mechanisms of action J . J Ethnopharmacol 2020 258:
promising edible immunomodulatory herbal medicine ] 112913.
J Ethnopharmacol 2020 258: 112895. 16 UPLC-Q-TOF-MS  HPLC
4 SUH F SHAKER S KUANG Y et al. Phytochemistry and J. 2023 48
cardiovascular protective effects of Huang-Qi ( Astragali Radix) (3):715.
] . Med Res Rev 2021 41(4): 1999. 17  ZHANG L DENG M WANG SY et al. Mitigation of Paeoniae
5 CHANG X CHEN X GUO Y et al. Advances in chemical Radix Alba extracts on H,0,-induced oxidative damage in HepG2
composition  extraction techniques analytical methods and cells and hyperglycemia in zebrafish and identification of
biological activity of Astragali Radix J . Molecules 2022 27 phytochemical constituents J . Front Nutr 2023 10: 1135759.
(3): 1058. 18
6 J. 2021 30
Q-marker J. 2023 32(4):410. (12) : 1093.
7 WANG D W XIAO CJ QIU L et al. Two new 8-isopentenyl 19
isoflavane derivatives from Astragalus dolichochaete Diels ] . Nat N J . 2020 51(7):1951.
Prod Res 2021 35(8): 1323. 20 XUE X LIUG WEI'Y et al. Multi-element characteristics of
8 LIU J ZHANG Q LI R L et al. The traditional uses Chinese medical Baishao ( Paeoniae Radix Alba) and their
phytochemistry  pharmacology and toxicology of Cinnamomi decoctions J . Biol Trace Elem Res 2021 199(6) : 2375.
ramulus: areview J .J Pharm Pharmacol 2020 72(3): 319. 21 HS-GC-MS
9 J. N I 2022
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