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[ Abstract] Objective To establish ultra performance liquid chromatography (UPLC) fingerprint for Wuyao
decoction lyophilized powder, characterize the chemical components of its common peaks, and explore the material
basis and potential mechanism of Wuyao decoction lyophilized powder in the treatment of primary dysmenorrhea
using bioinformatics analysis techniques. Methods UPLC fingerprint for the lyophilized powder of Wuyao decoction
was established, and the structures of the common peaks were characterized using liquid chromatography-mass
spectrometry (LC-MS). Network pharmacology was applied to construct a "chemical component-target-pathway"
relationship network. The potential active components and mechanisms of action for the treatment of primary
dysmenorrhea were predicted by consulting literature, and finally verified through molecular docking using Autodock
Vina. Results UPLC fingerprint for 10 batches of Wuyao decoction lyophilized powder reference samples was
established, and the structures of 17 common peaks were identified. From these components, six key components, 12
core targets, and 10 signal pathways for Wuyao decoction in the treatment of primary dysmenorrhea were screened.
KEGG pathway analysis showed high involvement of TNF, PI3K/Akt and MAPK signaling pathways. Molecular
docking results indicated that chemical components such as diosmetin can stably bind to proteins such as the
phosphoinositide-3-kinase catalytic subunit alpha peptide. Conclusion Diosmetin, desacetylmatricarin, ferulic acid,
boldine, sophoradiol and pterodontic acid are likely to be the potential active ingredients in Wuyao decoction for
alleviating primary dysmenorrhea, and act on core target proteins such as PIK3CA and ESR1. By regulating signaling
pathways such as TNE, PI3K/Akt and MAPK, these components can jointly play a role in the treatment of primary
dysmenorrhea. A preliminary exploration of the potential mechanism of Wuyao decoction in treating primary
dysmenorrhea has been carried out, providing a multi-component, multi-target, and multi-pathway intervention
strategy for relieving primary dysmenorrhea. The established UPLC fingerprint and its chemical composition analysis

have laid a solid foundation for the in-depth study of subsequent pharmacodynamics.

[Keywords ] Wuyao decoction; Lyophilized powder; Primary dysmenorrhea; Ultra performance liquid

chromatography; Fingerprint; Network pharmacology; Mechanism of action
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Table 1. Random combination information of Wuyao decoction lyophilized powder pieces

e : =
BT A HF S E] A

S1 DG200601 MX200601 (GC20092201 WY19122901 XF20010603
S2 DG200891021 MX2005010061 GC20072810 WY20010301 XF20010603
S3 DG20062301 MX20092101 GC200701c099 WY20190101 XF20010603
S4 DG200891001 MX20071901 GC20180905 WY2001010084 XF20040803
S5 DG200891001 MX2005010061 GC20092201 WY20010301 XF20040802
S6 DG20062301 MX20071901 GC20072810 WY20010301 XF20010603
S7 DG200601 MX20092101 GC20180905 WY20190101 XF20040801
S8 DG200891021 MX2005010061 GC200701c099 WY19122901 XF20010603
S9 DG200891021 MX20071901 (20092201 WY19122901 XF20040801
S10 DG20062301 MX20092101 GC20072810 WY2001010084 XF20040801
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Figure 1. Overlay diagram of fingerprint chromatograms for 10 batches of Wuyao decoction lyophilized powder

F2 108t BZ5i7 F T HHE S BB EUE
Table 2. Similarity of fingerprint chromatograms of 10
batches of Wuyao decoction lyophilized powder

i AL %= AL
St 0.996 s6 0.975
s2 0.967 s7 0.998
s3 0.996 S8 0.983
s4 0.996 9 0.997
S5 0.967 S10 0.996
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Figure 2. Common peaks in the fingerprint chromatogram of Wuyao decoction lyophilized powder and mass spectrometry
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Table 3. Information of the common peaks in the fingerprint chromatogram of Wuyao decoction lyophilized powder
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BIERER

A5 B2 1 ] . LN SEIE e o

FE iy HEPEE AT TRTEX ARG ARG i

1 7.181  FRELRJFFAB CysH,,0,, 5161268  517.1386  515.1193  (-)434,353,191,179,173,161,135 PCDL 2% J

2 8.469  FMAZ CHL0, 3000634  301.0723  299.0567 (+)286,231,188,167 PCDL 2%
(-)255,240,199,147

3 10.645  FEHEHEETF  CHyOp 5501686 5511791  549.1600 (+)419,257,137 PCDL_ 4%
(-)417,297,255,135,119

4 11.057  =HAAETF CoH,0, 4301264  431.1372 4651232 (+)269,213,116 PCDL_ %4/
(-)267,252

5 12,143 HHEA CyH,,0, 4181264  419.1362  417.1190 (+)257.211,137 PCDL %% )%
(-)255,135,119

6 17210  FHIEEGEER CH,0, 262.1205 263.1291  261.1111 (+)245,231,199,171,119 SIRTUSTEZREiHi 1
(-)243,199,183,127

7 18970  EHRHIRKE CiHNO, 313.1314  314.1382 - (+)297.265,237,205,177 PCDL %%

8 20411 JIREm CoH, NO, 327.1471 3281543  326.1398 (+)297, 282,265,237,205,194,177 PCDL_ 4%
(-)311,296,283,267,253,225,197

9 22101  HERHFG2 C,HL0,, 8383987 8394137 8373915 (+)663,487,469 SIRTUSTE £ $idis
(-)775.661,351,193

10 24.849  BUELR CoH, 0, 1940579  195.0652 - (+)177,162,149,145,117,106 PCDL 4% )

11 26969  JLZKE CsH,0,  290.079 291.0859  289.0720 (+)249,207,165,139,123 PCDL %% )%
(-)245,203,179,151,109

12 27.453  HHE[R CoHuO, 8224038 8234186  821.3986  (+)647,471.453,407 PCDL %% J%
(-)759,351,193

13 20828  VEJIENERT  CL,H,0, 2241049 2251081 223.0974 (+)207.189,179,165,161,147,133 PCDL %%
(-)205,187,161,121

14 32,136 MR CH, 06 368.126 369.1358  367.1169 (+)313,285,270,243,123 PCDL 4%/
(-)337,309,284,203,148

15 35.603  HESFBEEIA C,H 0, 354.1103  355.1215  353.1015 (+)299,281,243,217,153 PCDL 2 &
(-)309,285,243,216,201

16 40.826  VEIIEMERH  C,H,0, 2241049 2251120 - (+)207,189.,179,165,161,147,133 PCDL 4% )

17 42011 BRIHR CsH,0, 234.162 235.169 8 - (+)217,189,179,161,133 SIRTUSTEZE Kl J2E
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Figure 3. Venn diagram of common targets between
Wuyao decoction and primary dysmenorrhea
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Figure 4. Construction diagram of PPI network of common
targets in "Wuyao decoction—primary dysmenorrhea"
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Table 4. Key target information of "Wuyao decoction—primary dysmenorrhea"

B degreeff P RN S Bl ot B
DRI LT - 3-SR AL T S ok [ 9 0.142 871 0.406 977
( phosphatidylinositol 3—kinase, catalytic, alpha polypeptide, PIK3CA )
fr e AN ST A 13 9 0.360 542 0.466 667
('signal transducer and activator of transcription 3, STAT3 )
Y Z RN E B ( serine/threonine kinase 1, Aktl ) 8 0.116 525 0.448 718
B-# IR [T ( B-catenin, CTNNBI ) 8 0.130 783 0.402 299
JHEEIRBEN T (tumor necrosis factor, TNF ) 7 0.105 085 0.393 258
e E Z K1 (estrogen receptor 1, ESR1) 7 0.429 683 0.472973
ISR 2 Mt A& A2 (prostaglandin—endoperoxide synthase 2, PTGS2 ) 6 0.118 179 0.357143
AN -6 (interleukin-6, 1L-6) 6 0.039 579 0.376 344
A (2 3R PASOZ IR 1 9ME TR AR A 1 6 0.335 574 0.376 344
( eytochrome P450, family 19, subfamily A, polypeptide 1, CYP19A1 )
KF 4B E -2 ( matrix metalloproteinase-2, MMP-2 ) 5 0.135 372 0.346 535
[ R 13 (caspase-3, CASP3) 4 0.028 327 0.360 825
IHFLEY I Z S0 ( mammalian target of rapamycin, mTOR ) 0.052 961 0.376 344

223 GOF4FKEGGiRH g & 57
A DAVID ( Database for Annotation,
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