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its biological connotation and characteristics on the premenstrual syndrome (PMS) treatment from the "disease-
syndrome-symptom" association network. UHPLC-Q Exactive Orbitrap HRMS technology was applied to analyze
the chemical constituents in HXT. According to the composition principles, the compatible herbs of HXT were
divided into the Shugan Jieyu group, Huoxue Tiaojing group and Yiqi Jianpi group. The candidate targets of the
corresponding prescriptions of HXT efficacy groups were collected from the Pharmmapper database and
Integrative Pharmacology-based Research Platform of Traditional Chinese Medicine (TCMIP) v2.0. The gene set
related to the clinical symptoms included in Traditional Chinese and Western Medicine diagnosis and treatment
standards were obtained from SoFDA, GeneCards, DisGeNET, MalaCards and literature published. The "HXT
candidate targets-PMS (liver depression, Qi stagnation, and blood stasis syndrome) genes" network was
constructed based on the gene interaction information, and further, the core network targets were screened out by
topological characteristics of calculating network, and the functional exploration was carried out based on Kyoto
Encyclopedia of Genes and Genomes (KEGGQG) for exploring the therapeutic advantages in PMS treatment of HXT
efficacy groups, which were further verified experimentally in vitro. A total of 109 components from HXT were
identified, including 20 components from Shugan Jieyu group enriched in the neurological system, estrogen
regulation, and "immune-inflammation" related pathways, 77 components from Huoxue Tiaojing group enriched in the
blood-circulation system, "immune-inflammation" and estrogen regulation related pathways and 30 components
from Yiqi Jianpi group regulating immune inflammation, digestive system, and hormone levels. The biochemical
indicator detection demonstrated that both the levels of 5-HT and DA in the hypothalamus tissues and the levels of
E,, NO, VEGF and RLN in the uterine tissues of PMS model rats were lower than those in controls, which the
levels of OT, PROG, IL-6, IL-15 and TNF-« in the uterine tissues were increased in PMS group, which were all
reversed by the administration of HXT, indicating that this prescription may regulate the synthesis and secretion of
estrogen, intervene in neurotransmitter synthesis and signal transduction, reverse the imbalance of "immune-
inflammation", and regulate digestive system function through various biological pathways, exerting the liver-
smoothing, Qi-regulating, blood-activating and spleen-tonifying comprehensive effects, leading to alleviating the
"neuroendocrine-endocrine-immune" system and blood-circulation disorders. The relevant results may provide a
reference for clarifying the advantages and efficacy of HXT in treating PMS with liver stagnation, Qi stagnation,
and blood stasis syndrome, and exploring its therapeutic advantages. The animal experiment of this study was
approved by the Ethics Committee of the Institute of Chinese Materia Medica, China Academy of Chinese Medical
Sciences (approval number: 2023B248).
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Compounds detected in full MS mode were identified in Honghua Xiaoyao Tablet (HXT) extraction based on MS"data. DG:

Angelicae Sinensis Radix; BS: Paconiae Radix Alba; BZ: Atractylodes macrocephala Rhizoma; FL: Poria cocos; HH: Carthami Flos; ZJC:

Gleditslae Spina; ZYCH: Bupleurum bamboos; BH: Menthae Haplocalycis Herba; GC: Glycyrrhizae Radix et Rhizoma

RT/ Calculated Measured
. Component Formula Formula MS/MS Source  Reference
min mass mass
0.74 Arginine CH/ N,O, [M+H] 175.1190 175.118 6 116.070 7, 131.082 6 BZ, DG, BS [8-10]
0.81 Benzoyl paeoniflorin C,H,0, [M-HI 375.129 7 375.126 9 195.063 6 BS [10]
0.88 Sucrose C,H,0, [M-HT 341.1089 341.109 4 179.055 2, 149.046 0, 131.034 9 BS [10]
1.20 Tyrosine C,H, NO, [M-HJ 182.081 1 182.0802 136.0755 BS [10]
1.21 Adenosine C,H, ,N,O, [M+H] 268.104 0 268.117 8 136.061 6 BS, DG [8,9]
1.35 1-O-Galloyl-beta-D-glucose CH, O, [M-HT 331.067 1 331.067 7 169.014 4 BS [10]
1.47 Gallic acid C,H,O, [M-H] 169.0142 169.014 4 125.024 5, 124.016 8 BS [11]
1.81 Isoferulic acid CH, 0, [MI 194.0579 194.080 7 151.0959 DG [9]
1.85 Pyrogallol CH,O, [M-HT 125.024 4 125.024 5 107.013 8,97.029 5, 81.034 5 BS [12]
1.95 Ethyl gallate CH, 0 [M-H] 197.0455 197.0458 153.019 2, 125.022 2, 124.040 5 BS [8]
2.43 p-Hydroxybenzaldehyde CH,O, [M+H]" 123.044 4 123.0552 100.024 4, 81.070 3 HH [13]
2.54 Senkyunolide H C,H, 0, [M+H] 2251125 225.112'1 207.062 5 DG [9]
2.85 Fructose/Glucose CH,O, [M-HI 179.056 1 179.058 1 179.0557 BS [10]
2.90 Catechin CH.O, [M+H]" 127.039 0 127.038 9 109.028 6, 81.034 1 BZ [14]
3.75 7-Hydroxycoumarin C,H,0, [M-HI 289.071 8 289.090 9 244.888 0,179.117 4 BS [11]
3.92 Umbelliferone C,H,0, [M+H]" 163.039 0 163.038 6 145.028 2, 135.0439,117.0335, BZ [15]
107.049 3, 89.039 0
4.75 Protocatechualdehyde C.H.O, [M-H] 137.0244 137.024 5 109.029 5 BS [10]
5.63 3-Methoxygallic acid CH,0, [M-H] 183.029 9 183.029 9 168.006 4, 154.998 6, 139.003 6, BS [8]
124.016 5, 111.008 8
5.71 Protocatechuic acid C,HO, [M-HT 153.0193 153.0194 109.029 6 BS, DG [16]
6.59 Vanillin CH,0, [M-HT 151.040 1 151.0402 125.0356, 111.009 1, 65.014 5 zJC [17]
7.48 Vanillic acid CH,0, [M-H] 167.0350 167.0350 152.0116 DG [16]
7.51 Benzoic acid CH.O, [M-H] 121.029 5 121.029 6 93.034 6 BS [8]
7.54 Caffeic acid C,H,0, [M-H] 179.0350 179.033 6 135.080 0 BH [18]
7.60 Paeonilactone B C,H,0, [M+H] 197.080 8 197.080 6 179.06 9, 151.038 8, 123.043 9 BS [8]
8.08 Phenylalanine C,H, NO, [M-HJ 164.070 2 164.071 7 167.046 8 DG [9]
8.66 Senkyunolide F C,H,O, [M+H] 207.101 7 207.101 6 189.127 0, 161.132 1 DG [9]
8.69 Roseoside C,H,,0, [M+Na]’ 409.1833 409.182 5 391.188 5,203.052 9 HH [19,20]
8.71 Isopaconiflorin C,,H,,0, [M+HCOO] 525.1602 525.1618 479.2168,121.029 6 BS [8]
8.91 Paconiflorin sulfite C,,H,,0,.S [M-H] 543.117 8 543.118 3 421.081 3,375.076 9,259.028 4, BS [12]
213.022 6, 121.029 6
9.25 Hydroxysafflor yellow A C,H,,0,, [M+H] 613.176 3 613.263 4 451.121 6,433.1122,331.0809, HH, DG [16]
301.069 5
9.35 Cytidine CH N,O, [M+H]" 244.092 8 244.096 3 226.1059 HH [21]
9.67 Paeonol CH, 0, [M-HT 165.0557 165.0558 139.051 1, 121.029 5, 107.025 2 BS [8]
10.12 Oxypaconiflorin C,H,0, [M-HT 495.150 8 495.151 6 345.119 8,333.097 7, 165.055 6,  BS [11]
137.024 4,97.029 5
10.32 Paeonilactone C C,H,O0, [M+H] 319.117 6 319.117 3 301.107 6,273.075 0, 197.080 5, BS [8]
151.0750
10.41 p-Coumaric acid C,H,0, [M-HT 163.040 1 163.0402 119.050 3 zJC [22]
10.96 Albiflorin C,,H,,0, [M+HCOO] 525.161 6 525.1614 479.1561,449.1445,357.1195, BS [12]
327.108 2, 121.029 6
11.03 Galloylpaeoniflorin C,H,,0,, [M-HT 631.166 8 631.167 7 313.056 9, 169.014 3, 125.024 4 BS [10]
11.12 Paeoniflorin C,,H,,O,, [M+HCOO] 524.1541 524.1492 165.0203,121.029 5 BS [8,23]
11.68 Ferulic acid C,H,0, [M-HI 193.050 6 193.049 3 149.059 6, 137.059 5 DG [9]
11.88 6-Hydroxy kaempferol C,H,0, [M+H] 303.0499 303.040 4 285.123 5,257.033 1, 165.052 6 HH [24]
11.98 Adenine CH,N, [M+H]" 136.061 8 136.0755 135.117 1, 118.065 2, 108.081 1 HH, ZJC [17,25]
12.03 Kaempferol C,H,0, [M+H] 287.0550 287.056 6 241.050 6,213.054 2, 153.019 7 HH, ZJC [17,24]
12.81 Kaempferol 3,7-di-O-f-D- C,H,0, [M+H] 611.1607 611.1603 593.214 8,449.110 4,287.054 4 BS [8]
glucoside
12.91 Tilianin C,H,,0,, [M+H] 447.128 5 447.122 6 225.054 0 BH [18]
13.00 Ellagic acid C,HO [M-H] 300.999 0 300.999 4 257.010 8, 229.014 3, 185.024 5 BS [11]
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13.03 Rutin C,H, 0, [M-HI 609.146 1 609.147 1 300.027 8, 151.003 9 HH, ZJIC, [17,24]
ZYCH
13.08 Hyperoside C,H,,0,, [M+H] 465.102 8 465.100 4 303.049 2 HH, ZYCH [24]
13.18 Atractylenolide IIT C,H,0, [M+H] 249.148 5 249.148 9 231.100 5 BZ [14]
13.47 Quercetin CH,0, [M+H] 303.0499 303.051 6 285.040 7,257.045 3, 165.0556, ZYCH, HH, [8,24]
153.019 4 BS, zIC
13.53 Salicylic acid CH.O, [M-HT 137.024 4 137.024 6 119.0250,93.346 0 BS, zIC [8,17]
13.81 Isoquercitrin C,H, 0, [M-HTI 463.088 2 463.089 1 271.025 1, 178.998 7, 151.003 7 HH, ZJC, [17,26]
ZYCH
14.12 Liquiritin apioside C,H, 0, [M-HI 549.161 4 549.161 4 297.038 0, 255.064 6 GC [27]
14.16 Liquiritigenin CH,0, [M+H] 257.080 8 257.0802 257.080 2, 163.038 8, 137.023 1, GC [27]
119.049 1,91.054 5
14.18 Isoliquiritin C,H,,0, [M-H] 417.1191 417.1158 255.064 7, 148.016 7, 135.1340, GC [27]
119.049 1,91.054 7
14.91 Eriodictiol C.H,O, [M+H] 289.070 6 289.069 9 271.094 6, 168.101 8 HH [13]
14.98 Didymin C,H,,0,, [M+H] 595.202 1 5952157 287.054 4 BH [18]
15.72 Quercitrin C,H, 0, [M-HI 447.093 3 447.093 7 300.060 0, 255.030 3, 151.003 3 HH, ZJC [17]
15.93 6'-O-Galloylalbiflorin C,H,0, [M-H] 631.1668 631.1682 313.0570, 169.014 3, 125.024 5 BS [10]
16.05 Apigenin CH,0, [M+H] 271.060 1 271.059 6 153.069 7, 243.064 0 HH [24]
16.25 Naringenin CH,0, [M-HJ 271.060 1 271.060 1 177.065 5,151.039 0, 119.028 4 BS, GC [8]
16.46 Scopoletin C,H,0, [M+H]" 193.049 5 193.0492 161.059 8, 133.064 8 BZ [8]
18.00 Diosmin C,H,,0,; [M+H] 609.1814 609.178 0 301.070 1 BH [18]
18.46 Rosmarinic acid CH,O, [M-HI 359.077 2 359.077 6 161.024 5, 135.046 2, 123.0452, HH [25]
133.029 4
19.32 5-Hydroxyliquiritin C,H,,0,, [M-H] 433.1140 433.1141 271.0594,177.018 3,151.038 5, GC [27]
119.049 1
21.14 Chrysophanol CH,0, [M+H] 255.0652 255.0647 199.0750 BH [18]
21.98 Licochalcone B CH,O0; [M-HI 285.076 8 285.0772 121.064 5 GC [27]
22.48 Acacetin C,H,0, [M+H] 285.0758 285.0752 270.051 6 BH [18]
22.77 Daidzin C,H, 0, [M+H] 417.1180 417.1197 297.078 0 ZYCH [28]
22.79 Neoliquiritin C,H,0, [M+H] 419.1337 419.134 5 257.080 1, 137.023 1 GC [29]
23.11 Isoliquiritigenin C,H,0, [M-HI 255.066 3 255.066 7 135.008 9, 119.049 1, 91.054 7 GC [27]
23.47 Butenophthalide C,H,0, [M+H] 189.091 0 189.0902 105.070 0 DG [9]
24.21 Lactiflorin C,,H, 0, [M+HCOO] 507.1508 507.1516 339.107 8, 177.0556 BS [13]
31.16 Genkwanin CH,0, [M-HT 283.061 2 283.061 4 268.0379,239.0360,211.0397, GC [27]
135.008 8
31.28 Aloe emodin C,H,0, [M+H] 271.060 1 271.0594 215.069 6, 153.018 1 BH [18]
33.81 Mudanpioside F CH,, 0, [M+HCOO] 389.1453 389.1580 181.0855,151.0387 BS [30]
36.38 Tricoumaroyl spermidine C, H,.N,O, [M+H]" 584.2755 584.2703 438.237 8,420.228 5,275.174 8 HH [25]
36.39 Mudanpioside B C,H,,0, [M-HI 629.187 6 629.184 4 583.182 6, 121.029 5 BS [11]
36.72 Poricoic acid B C,H,0, [M+H] 4853262 485.3251 467.314 5 FL [31]
37.34 Dehydropachymic acid C,H, 0, [M+H] 527.373 1 527.3358 509.3259,467.316 7 FL [31]
40.58 Mudanpioside J C,H,0, [M-H] 629.187 6 629.188 0 121.029 5 BS [11]
40.69 Dehydroeburicoic acid C,H,0, [M+H] 469.367 6 469.3303 451.3194 FL [31]
42.03 Saikosaponin C C,H,0,, [M+COOH] 971.521 6 971.4802 439.356 1,421.3456,403.3326, ZYCH [32]
309.257 2, 189.163 3
42.47 Saikosaponin F C,H,O,, [M+COOH] 973.5372 973.5342 927.5342,706.391 0, 585.416 6, ZYCH [32]
451.3199, 423.360 6, 309.117 7,
201.162 8, 105.069 2
43.17 Senkyunolide A C,H,0, [M+H] 193.1223 193.1220 175.111 3, 147.116 5, 137.059 5 DG 91
44.20 Dibutyl phthalate C,H,0, [M+H] 279.159 1 279.158 3 205.158 4, 149.023 1, 131.048 8 BS [8]
45.12 Z-Ligustilide C,H,0, [M+H] 191.106 6 191.106 1 173.095 8, 145.100 9 DG [33]
45.48 Glycycoumarin C,H, 0, [M-HJI 367.118 7 367.118 9 309.109 5, 283.023 2, 135.043 9 GC [27]
46.72 Saikosaponin D C,H O, [M+COOH] 8254564 8254468 779.4600,617.406 7 ZYCH [32]
47.42 3p,16a-Dihydroxylanosta-7,9 C, H,O0, [M+H] 4713469 471.3461 317.210 3, 189.634 0, 121.101 1 FL [27]
(11),24-trien-21-oic acid
48.12 Dehydrotrametenolic acid C,H,0, [M+H] 4553520 455.3505 437.340 6 FL [27]
48.19 Saikosaponin A C,H O, [M+COOH] 8254642 8254600 779.4600,617.4069,439.321 6 ZYCH [32]
48.45 Oleanolic acid C,H,0 [M+H]" 4573676 457.366 8 439.356 4 BH [18]
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49.74 10,12-Octadecanedioic acid C H, 0, [M+H] 2772162 277.2156 259.204 9 DG [9]

50.68 Saikosaponin B2 C,H O, [M+COOH] 8254636 8254183 779.4600,617.4040,439.321 6 ZYCH [32]

51.13 Glycyrrhizic acid C,H,0, [M-HI 821.396 5 821.398 1 351.057 1, 193.035 4 GC [27]

53.99 Licoricone C,,H,,0, [M-HT 381.1344 381.134 8 351.087 8, 323.056 4, 307.098 4, GC [27]
201.019 7

54.18 Glucyrin C,H,0, [M-H] 381.1344 381.1350 351.087 7, 323.056 5,279.0308, GC [27]
201.019 4, 149.061 1

54.29 Licoisoflavanone C,H O, [M-HI 353.103 1 353.1034 227.1054,165.017 4 GC [27]

54.51 Atractylenolide I C,H,0, [M+H] 233.153 6 233.153 1 215.142 6, 187.147 7, 131.085 4 BZ [14]

55.10 Acetylsaikosaponin B, (6"-O- C,H, 0,, [M+COOH] 867.4737 867.4333 821.4715,779.4592,617.407 5 ZYCH [32]

acetyl-saikosaponin B,)

55.84 Acetylsaikosaponin D C,H, 0, [M+COOH] 867.4737 867.4705 779.462 1,761.447 4 ZYCH [32]

58.01 Pachymic acid C,H,,0, [M+H] 529.388 8 529.351 7 469.329 8 FL [31]

58.85 Angelicide C,H, O, [M+H] 381.206 6 381.204 7 363.194 8, 335.200 4, 191.106 3 DG [9]

59.79 Atractylenolide 11 C,HO, [M+H] 231.138 0 231.1379 213.126 8, 185.132 1, 157.101 0, BZ [14]
143.085 3, 129.069 5

62.70 Safflor yellow A C,,H,,0,; [M+H] 595.1657 595.168 3 577.153 4, 449.123 4, 433.090 7 HH [24]

64.20 Glycyrrhetinic acid C,H,O0, [M-H] 469.3323 469.3329 425.343 1,409.311 6, 355.264 7 GC [27]

65.44 Hederagenin C,HO, [M-HI 471.348 0 471.348 3 407.3340 BS [10]

65.95 Poricoic acid A C,H,O, [M-H] 497.3272 497.328 1 425.304 7,423.291 0 FL [27]

66.55 Poricoic acid C C,H,0, [M-H] 481.3323 481.3329 421.3112 FL [27]
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Figure 1 The mining of biological connotation in the Shugan Jieyu group. Rectangular targets represent herbs, hexagonal targets represent
chemical components, circular targets represent core genes. Blue targets represent flavonoids (glycosides) and their corresponding targets,
yellow targets represent saponins (glycosides) and their corresponding targets, and orange targets represent a small number of unclassified

components and their corresponding targets. Same as in the Figures 2 and 3
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Figure 2 The mining of biological connotation in the Huoxue Tiaojing group. Green targets represent terpenoids and their corresponding
targets, purple targets represent phthalide compounds and their corresponding targets, and pink targets phenolic acid components and their

corresponding targets. Same as in the Figure 4
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Figure 7 The effects of HXT in regulating sex hormone levels. A—-D: The level of oxytocin (OT, A), relaxin (RLN, B), estradiol (E,, C)

and progesterone (PROG, D) in the uterus. n = 4, X + s (ELISA). “P < 0.05, ““P < 0.01 vs Veh; P < 0.05,”P < 0.01,

""P < 0.001 vs Mod.

Con: Control group; Veh: Vehicle group; Mod: Model group; Mod+KTT: Model+positive drug group; Mod+HXT-L: Model+low-dose HXT

group; Mod+HXT-M: Model+medium-dose HXT group; Mod+HXT-H: Model+high-dose HXT group
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Figure 8 The effects of HXT in regulating neurotransmitter

levels. A, B: The level of 5-hydroxytryptamine (5-HT, A) and
dopamine (DA, B) in the hypothalamus. n = 4, x = s (ELISA).
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Figure 9 The effects of HXT in inhibiting inflammation. A-C: The level of interleukin-6 (IL-6), interleukin-14 (IL-1f) and tumor necrosis
factor-a (TNF-q) in the uterus. n =4, x + s (ELISA). “P < 0.05, ““P < 0.001 vs Veh; "P < 0.05, "P < 0.01, P < 0.001 vs Mod
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Figure 10 The effects of HXT in regulating blood circulation. The level of NO (A), endothelin-1 (ET-1, B) and vascular endothelial
growth factor (VEGF, C) in the uterus. n = 4, X = s (ELISA). “P <0.01, *“*P < 0.001 vs Veh; "P < 0.05, "P <0.01, ™" P < 0.001 vs Mod
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