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Mechanism of Guipi Pills in Treatment of Anxiety Disorder Based on UHPLC-Q-Exactive Orbitrap MS
and Network Pharmacology

BAI Huafang®, QIN Feixu®’, ZHEN Tao?, YUAN Nannan?, SUN Lixin® (Shenyang Pharmaceutical University,
a.College of Pharmacy, b.College of Chinese Medicine, Benxi 117004, China)

ABSTRACT: OBJECTIVE To clarify the chemical composition of Guipi pills and to explore its mechanism of action in the
treatment of anxiety disorder. METHODS The UHPLC-Q-Exactive Orbitrap MS technology was used to accurately
characterize the chemical components in Guipi pills, and the important components, key targets and pathways of Guipi pills in
the treatment of anxiety disorder were analyzed by combining network pharmacology and molecular docking. RESULTS A
total of 116 compounds belonging to 9 categories were identified, including phenylpropanoids, flavonoids and their glycosides,
terpenoids and their glycosides, alkaloids, organic acids, volatile oils, oligosaccharide esters, amino acids and so on. Through
in-depth exploration of network pharmacology and molecular docking, 9 important components, 10 core targets and 15 anxiety
disorder-related signaling pathways of returning to Guipi pills in the treatment of anxiety disorder were obtained.
CONCLUSION 1t is predicted that Guipi pills may play a role in the treatment of anxiety disorder by regulating the level of
neurotransmitters such as 5-HT and GABA, and reducing the expression of inflammatory factors such as HPA and HPG, which
fully embodies the characteristics of multi-component, multi-target and multi-pathway synergistic effect in the treatment of
anxiety disorder.

KEYWORDS: Guipi pills; UHPLC-Q-Exactive Orbitrap MS; chemical composition; anxiety disorders; network pharmacology;
molecular docking; mechanism of action
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0.274 5 pg-mL~" AR A X FESATR
2.2.2  HHASEOR A H R BURS, R, B
29 1.0 g, KEHFRE, B 50 mL HEHEIRIH T,
WEMA 70% P EE 20 mL, FREFE, @5
(250 W, 40 KH)30 min, %%, 70% M BEAR 2 2
&, $A), 022 um SRFLUE I8 . A% =
ZEYEWR 200 uL B 5 mL FIR A, H 70% H B R
ZZ0BE, FEA), oF 0.22 pum UERE, HRZEUEW, 15
M U
2.3 gk g Ak
2.3.1 i Waters ACQUITY UPLC® BEH
Cis (3545 (2.1 mmx100 mm, 1.7 um); Fi sh4H: 0.1%

I 252 2023 4F 1 158 40 555 1



HIRKIE I (A)-ZHEB); BEEEVENL: 0~14.5 min,

10%—27%B ; 14.5~16 min, 27%—38%B; 16~
21 min , 38%—62.5%B ; 21~31min, 62.5%—
100%B ; 31~31.1 min , 100%—10%B ; 31.1~

34.1min, 10%B; HEiR: 35°C; ARBH & .
0.2 mL-min'; #EFEE . 5SpuL.
232 JESAME B R HESLIE; HHir=t:
ESI", ESI"; Full MS/ddMS?; Z4kS.: Ny; filifi
S: He; FUEHITEMH: 100~1 500 Da; BT
J#.130 C; B HLE : ESI 3.8 kV, ESI- 3.0 kV;
REFERE R . 20, 40, 60V ; JBEVAFISARIRE IE 7
B RF5h 310, 350 °C; BN IRE
320 C,
2.4 fAgkiEny e )R

AMFR A IE . 7B RN R BT AR R
44> ¥l &, W73 TraceFinder 4.1 Geranal Quan %X
PR IR B 12X FREEIE I, B — s
s 5 8BRS D X L, XS Pk
v e . R MS? BRI L B YRR A
T, RIEE TFRRME NS SIRA X R . X
ik 2 PubChem %udig 257 Lb ik &9 W) — it i, itk
— 5 XA

ik TraceFinder 4.1 Geranal Quan #X{FHEHGE
T ORI TR B, FHREGEE T B A
Y. EEW 116 MEEY), A5G 4 DARNERZE,
23 AN B A | 24 PSRN 4 A
BE . 19 MAPLERZE . 9 MELIZE . 8 A SEWHER
X7 NEEMRSE . 18 MHMRMEY . S5
WA T B A G Y RS E R, 2R WWE 1.
1.
2.5 MLk
251 OCHERE SR E4E @ik M Swiss Target
Predict $045 72 $2 38 45 1 1 il 3 1Y) SMILES %5448,
TIARE] 102 IR P AR OCHE 25 895 1~ LU
“anxiety disorder” NJCHEIAIE R CTD %di #E3R
5 93 989 A~ A KR JE A, DA inference
score=67.35 VE ML 550, 15 31 A2 FEAE F 28 5
TR 1473 A o BUH A VR P 555 50 R DGR
SRS, A 346 DACHERR AN
2.5.2 BTSSR RS PR R R SE AR
M Cytoscape 3.7.1 84, #y#E “plisr-#057
Mg, AR UL 2, XA T 448 A1 SR
2201 sk, HiE e v IRAARIEH RS, a5

P E B FH 22 2023 4R 1 A5 40 5 1 0]

AR RS 5 . W Cytoscape 3.7.1 B AfH

“Network Analyzer” TNREIEATMZE 7, MY
SR (Degree) fHAT V8 AR HTIR E. 4B —H
BR—THE . 3,4,5- =W AR REERR . S s v I e
13-Hydroxyoctadecadienoic acid, ZHi/K7 . HH
. OHEWRR ., WHRRR . HE AR B % 10 5%
BT -

1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
t/min

[l
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
t/min

B1 #AEREEE TEWMAE TEXB) TH
EBTRA

Fig.1 Total ion flow diagram of test solution in positive ion
mode(A) and negative ion mode(B)

2.5.3 A FIAHEAE R 45 B R 5 0 3k R i 2R
LRI PSSR String 11.0 8RR
FEVIR N, BeOsiE s s, BOE SR =09 48
WO A B AR OIS B, 8 1 BA BAR
M2, 25 UL 3, % String 4555 A Cytoscape
3.7.1 A4, Jfiad CytoHubba ffi {4 H1 i) Degree &
Bt AT B A2 HAE PR TERT 10 BRI, Z52R L
Kl 4, $&7m ik SeBL R 7R 28 1 B AH AR T A48 1 o6
AR

2.5.4  HEPIARIRA: Y200 7 (gene-ontology biology
process, GO)FI L #FEEH 53 4 H R4 4 (Kyoto
encyclopedia of genes and genomes, KEGG)ifi [ &
£500 FIH David 6.8 B ZEXT 10 M0 HE 5

Chin J Mod Appl Pharm, 2023 January, Vol.40 No.1 -27 -




£ IEAT RS
Tab.1 Active compounds of Guipi pills
. [M+H]"/[M+Na]* [M-H]/[M-H+HCOOH] - ‘ *
=2 &=L/ tr/min [r—— 1;2? BT [P 1;% - AT o
(<107 (<109
N1 kG RS 1.17 175.119 0 -2.8 175,158, 116, 70 C¢H4N4O; h
N2 N-isovaleroylglycinel®  1.26  160.096 8 -3.1 160, 142 C;H;3NO; i
N3 Ll 128 1160706 2.8 70,116,117 CsHoNO, h
N4 L-Zi iR 1.31 118.086 3 -1.8 118,72,55 CsH;1NO, h
N5 D- ALl 1.31 179.055 6 0.7 59,71,89 C¢H 204 i
N6 R 1.34 191.0561 2.2 191, 127,85 C7H,,04 e
N7 L3Rl 1.39 133.013 7 1.9 71,115,133 C4HqOs e
N8 HEgEID 1.41 341.108 4 1.8 341, 179, 113, 89, C;»H20y; i
N9 e 1.42  118.0863 -1.9 56,59, 118 T CsH;1NO, d
NIO  L-fxa iRl 1.54  182.0812 -3.5 182,91 CoH,1NO; h
N1l gl-sEa i 1.58 132.1019 -2.5 132,86, 56 CsH13NO, h
NI2  N-(1-deoxy-D-fructos- 1.68 290.088 1 3.1 290,200,170, 128 C;;H;7NOg h
1-yl)pyroglutamic
acid!'¥
N13  Jiips1s) 1.72  136.061 8 -3.2 136,95, 119, 108 CsHsNs i
N4 g 1.72  268.104 0 -5.6 136 C1oH13N504 i
NI15  JHpRle 1.74  124.0393 -2.6 124,106 CsHsNO, e
NI16 X H 07 2.25 109.064 8 -0.8 65,109 C;HgO i
N17 A HI s 2.25  109.064 8 -0.8 65,109 C;H3O i
NI8 5.3 Hofghln 226 127.0390 32 127,109, 81, 53 CeHeO5 i
NI19 PRI IELME A5 372 541.1528 3.1 541,379 C2H3014 g
N20  PH{fFIWIE AR A6l 3.80  571.1633 -3 571,409 C3H3015 g
N21 5 2hgg R0 470  286.143 8 -5.1 107, 143, 269, 286 C17H19NO; d
N22 470 4.94 593.150 6 2.5 593,297 Cy7H300,5 b
N23 7 Erpll 4.94 167.0344 -1.7 108 CsHg04 e
N24 fZwiE02 495 377.1456 -5.6  243,282,359,377 C17H20N4O6 i
N25  qI- RN R3] 496 166.086 3 -3.8 166,103 CoH1NO, h
N26  OH-MEIE[3,4-b]Hg|HER2 5.66  169.076 0 -3.8 169, 129 C11HsgN, d
N27 2R g4 5.87 353.0873 3 93,173,191 Ci6Hi509 a
N28 kgl 7.04 487.306 0 —0.3 487,406, 141, 110 Cy9H440¢ c
N29 &R 745  569.150 1 -2.6 317,287 567.1350 2.6 567, 345, 315, 272, CysHy30;s b
N30 Fi B e 795 4471286 2.8 270,253,225 o CHy019 b
N31  SRggpgil 7.96 193.050 1 1.6 149,193 Ci0H1004 e
N32  [gRpR* 8.05 193.050 1 1.5 193,134,149 Ci0H1004 e
N33 i & 821  609.181 4 -3.1 447,429,351, 327, 607.166 3 2.1 445,427,307 CysH3,015 b
297, 285

N34 HEge 8.45 417.118 6 0.4 255,135 C21H209 b
N35  y-iffi 24 8.53 137.1325 -2.9 56,77,94, 136 CioHie c
N36 ()R 928 5664276  —47 566,548,435 C3HssNsOs i
N37  (E)-3-W|WEp R 11.42 188.070 6 -3 188, 170, 146 C11HgNO;, i
N38 %32 dLs i fplis) 11.62 137.023 9 2.8 137,93 C7Hq05 e
N39  6-BuZRmEi i =2 11.65 783.213 6 3.4 307,783 C3sH40018 b
N40 gl 11.75 187.097 0 2.2 187,125,97 CyH 604 e
N41  §fJI]5 Py g g 1294 247.0941  -3.6 247,207 Ci12H,604 f
N42  FrefhHeifree 13.13  551.1759 -2.4 257,419 Cy6H30013 b
N43 e H 13.28  419.167 6 -2.5  419,149,71 Cy0H2505 i
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[M+H]*/[M+Nal*

[M-H]/[M-H+HCOOH]

e ety fe/min — T R
JEAT e (m/z) 59225 (x1079) R BT ST b (m/z) (x10-9) R BT A2
N44 5] gy 13.74 417.118 6 0.1 417,255,135 CaHp09 b
N45  gfiERatE Al 13.84 7052001 2.6 705,423 681.203 1 1.1 681,443,179,137 CyHy0p; g
N46 = fpgE s 1401 4311337 2.9 269,254 CpHpOy b
N47 g R BR6) 1425 287.0914 3.6 287,193,121 CieHiOs b
N48 et 1469 257.0808 3.5 119, 137, 147, 239, 255.065 7 2.9 153,135,119 CisH,04 b
N49 34,5 =& FEH 1542 239.0914 3.1 165??90,221 CiHiO0s  a
HEERET
N50 ity i 1589 7912369 -22 791 767.239 9 3.4 529,205 CysHuOp g
N51 iz fl&fales) 15.91 2011127 2.2 139,201 CioHis0s @
N52 #5209 1597 2850758 -3.5 285,270 283.060 6 5.1 283,268 CieHnOs b
N53 £ R g 1597 2850758 -3.5  285,270,253,225 CigHnOs b
NS4 BRPU(S: ) A iRl 16.00 4533435 —2.7  453,435,322,228, CasHuN,Oy i
N55 iz geks Juo 17.08 o 1307.3878 3.4 1307,1161,1119 CsoHp,0s;
N56 7. T mkRY 17.78 189.0910 -3 189, 161, 147, 105 CiH,0, f
N57 ST 5EkS DUY) 17.83 13373983 32 1337,1161,1039 CeHuOss g
N58 S gek 1Y) 17.92 13493983 3 1349,1161,1039 CeHuOss g
N59  H# I A31200 18.08 9854639 -3 407, 435, 453, 471, CysHnOy ¢
615, 809
N60 Saussureamine Al"] 18.08 3482169 3.5 348,302,128, 100,70 CaoHyNO, d
N61  EAEZERs ALY 18.10 1379.408 9 3 1379,1203,1161 CeHOs5 g
N62 9,12,13-=¥:3k-10,15-  18.54 327.2172 6.1 211 CigHy0s e
B AR
N63 40tk B 18.99 679.369 4 12 425,455 CieHssO1n ¢
N64 L& ELY 19.00 5013211 -33 501,455 C3HuOs ¢
N65  FRA[ B A 19.02 12055955 2.4 CsgHoyOn5 €
N66  9,12,13-= ¥4k-10- 19.10 329.232 8 57 211,229 CigHy0s e
BB
N67 5,6,7- 19.13  237.0758 4.1 237, 184, 149 CiHpOs  a
trimethoxycoumarin(3!!
N68 24zt 2025) 19.16 4471286  —4.2 267,149 CpHpOy b
N69  # " 1925 807.4501 -3 184, 125, 86 CyHesO14 ¢
N70  Sefferze 1932 257.0808 3.5 119, 137, 147, 239, 255.065 7 1.8 135,119 CisH,04 b
N71 gz 19.56  269.0808 -5 25:21?;13 267.065 7 24 267,252 CigHi204 b
N72 FHE % 19.60 147.0441 -38 147, 129, 103, 91 CoHy0, a
N73 e 19.61 8213960 0.6 351,193 CiHeO16 ¢
N74 ik 19.62 4713469 —42 425,471 469.331 8 1.9 425,469 CaoHyOs  ©
N75 &y Korsl 19.62 8234111 —4.6 407,435,453 CoHepOs ¢
N76 %7 5 Ry 19.67 163.039 5 1.8 163, 119, 93 CoH;0; e
N77 132 ER 19.92 121.0648 27  121,105,93,75 CsHz0 f
N78  3-THssk-7-4k 20.23 203.0714  —0.8 203,174,145,117 C;;H;,05 f
Z 3L
N79 115 Mg cl21 20.64 203.0714 0.7 203, 160,145,132 C;,HpO;  f
N8O 2 2132 21.16 301.0707 -33 301,286 CigHnOs b
N81 1351 /R 6] 2128 357.1333  -53 283,301,357 CyHyOs b
N82 AR PR 2130 2301539 1.6 129,141, 145 CisH4ON  C
N83 RO 2152 2450774 4.7 133, 245 CoHpN,Og i
N84 odoratin!! 21.54 315.0863 —4.6 137,300 Ci7Hi0s b
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H
—

[M+H]*/[M+Na]* [M-H]/[M-H+HCOOH] e
=) o ; T TR 4 -
5 it wmin TR B2 — BRI BE  paae 20N g
(m/z) (x107%) (m/z) (x10°%)
N85 P¢)I| g Al 21.75 1931223  -3.3 193,175, 147, 137, 105, 53 CpH 0, f
N86 A PfEg I3 2175 249.1485 -39 204 CisHpO; ¢
N87 Wk iEns) 21.83 231.1380 -3.4 91,105, 117, 175, 231 CisHis0, ¢
N88 e B Al 22.03 355.1176 —-4.5 107,159, 173,355 353.102°5 1.7 107,253,284 CyH;s04 b
N89 B B i el26] 22.10  355.1176 —4.1 355,337,201, 151 CyH;s0s b
NOO i i i 2e) 22.18 383.1489 -4 137,257,327 381.133 8 45 351,381 CpHpOs b
NOT  SEPHATR) 22.40 485.326 7 2.8 485,472 C30H4605 ¢
NO2  EEA K" 2294 191.1067 3.6 173,163, 145,117, 105,91 CHi40, f
N93 s 2, gl 22.97 197.081 4 6 121, 151 CioHp0, ¢
NO4  TRSEAERLSEHARY  23.09  189.0907 -1.5 189,171,131 CpH0, f
NO5 kIR E” 2325 2331536 —42 215,187, 145, 131 CisHy0, ¢
N96 P ARNEENBY 2325 233.1536 —42 91, 105, 131, 145, 159, 187, CisHp0, ¢
215
N97 5 B Bl 23.33 351.086 9 0.9 199, 265, 283,C2H;s0s b
321, 351
NO8 3B — AL AEE 2337 2331536 —4.2 117,145,172, 184 CisHp0, ¢
N99 AR NS 23.58 231.1380 3.6 213,185 CisHis0, ¢
NI100 E4 AT ML 2391 231.1380 —0.9 213,195, 185, 157, 145, 131 CisHis0, ¢
N101  Jz3k-2-CL 4 3L-B- 24.65 4231866  -5.8 261 CisH30p i
[ RE e
N102 13-Hydroxyoctadecadienoic 24.74 295.2279 1.1 295, 277, 195,C13H3,0; e
acidl®] 171
N103  Jy JFR§z 121 24.84 2792319 -39 95,279 277.216 8 5 57,277 C13H300, e
N104 #HEPiF BMBO 24.93 497.326 7 2.9 421,497 C3HyOs ¢
N105 9S-Hydroxy-10E,12Z,  25.32 2932122 2.1 293,193,86 Ci;sHy0; e
15Z-octadecatrienoic
acidlo]
NI106 [ &0 & fe 4133 2538 203.1794 -2.3 121,133,147, 161, 175, 203 CisHx c
NI107 16A-FZIEARLEFIFRES  25.56 469.3318 1.9 451,469 CioHiOs ¢
NI108 5 ARG 2572 217.1587 2.9 217,199, 157, 143, 121 C15sHy00 c
N109 4B — H FR 136 26.08 149.0233  -2.7 149,150 CsH40; i
N110 4F% — B THEBY 2611 2791591 -39 149,57 CigHpO, i
NIl S yfifaen 26.60 279.232 4 5 279,97 CigHn0, ¢
NII2 fEsm® 28.16 527.373 6 24 120 Cy;Hn0s ¢
NII3 kLB 29.11  133.0648 2.3 89,90, 133 CoH0 f
NI14 %S 30.04 2351329 —43 199 C14H505 i
NII5  ffipaen 31.23 255.232 4 14 255 CiH30, e
N116  11-Jz-+ /2! 31.38 281.248 1 3.1 281,197,182 CigH0, e

T aNERYE, b-EMINHE, MRS, dVEWE, AP, NS, o SPmEds, —2UEMmE, AL, "kawasS

Xof HR T O XS B

Note: a—phenylpropanoids, b—flavonoids and their glycosides, c—terpenoids and their glycosides, d-alkaloids e—organic acids, f-volatile oils,
g—oligosaccharide ester, h-amino acid, i-other classes. “Compounds were confirmed by comparing with reference substance.

FEHIT GO TifeE %0 fl KEGG il i & 457
Br, Db P<0.01 FREREAGIEENL. GO &
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Fig. 5 GO functional enrichment analysis diagram

%2 KEGG #E# 849415 &
Tab. 2 KEGG pathway enrichment analysis information

Biological process(BP)

Cellular component(CC) Molecular function(MF)

%H il HEF Pl
hsa04012 ErbB signaling pathway MAPKS, SRC, MAPK1, AKTI, PIK3R1, MAPK3 3.99x10°8
hsa04915 Estrogen signaling pathway HSP90AAI, SRC, MAPKI, AKTI, PIK3R1, MAPK3 6.72x10°%
hsa04919 Thyroid hormone signaling pathway SRC, MAPKI, AKTI, PIK3RI, TP53, MAPK3 1.43x1077
hsa04722 Neurotrophin signaling pathway MAPKS, MAPK1, AKTI, PIK3RI1, TP53, MAPK3 1.77x1077
hsa04068 FoxO signaling pathway MAPKS, STAT3, MAPK1, AKTI, PIK3R1, MAPK3 3.08x107
hsa04611 Platelet activation SRC, MAPK1, AKTI, PIK3RI, MAPK3 1.43x1073
hsa04151 PI3K-Akt signaling pathway HSP904A1, MAPKI, AKT1, PIK3R1, TP53, MAPK3 3.29x10°3
hsa04621 NOD-like receptor signaling pathway HSP90AA1, MAPKS, MAPK1, MAPK3 4.15x107°
hsa04150 mTOR signaling pathway MAPKI, AKTI, PIK3R1, MAPK3 4.61x107
hsa04024 cAMP signaling pathway MAPKS, MAPK1, AKTI, PIK3RI, MAPK3 7.49%1073
hsa04912 GnRH signaling pathway MAPKS, SRC, MAPK1, MAPK3 1.78x10°#
hsa04010 MAPK signaling pathway MAPKS, MAPK1, AKTI, TP53, MAPK3 1.95x104
hsa04540 Gap junction SRC, MAPK1, MAPK3 5.50x1073
hsa04723 Retrograde endocannabinoid signaling MAPKS, MAPK1, MAPK3 7.19x1073
hsa04726 Serotonergic synapse APP, MAPK1, MAPK3 8.63x1073

ERK1/2 {5538 #% 1] 4~ 5 GABA 153 W17, e &y
EFEA KK F 1(insulin-like growth factor-1,IGF-
1) BH. b 2 44 2 4 iR 3% 22 B T80 3R (gonadotropin-
releasing hormone, GnRH)#1£: 70 H (158 B M

P E B FH 22 2023 4R 1 A5 40 5 1 0]

A7 P TR PR R ORR 25 30 B, 3 T % ik AR A Y
GABA ik, #E1f3#%% GnRH #£00, FET B
Jigi - 2 1A - P JIE Bl (hypothalamic-pituitary-gonadal
axis, HPG) Gl 81, BRI 3 2215 5 3l B e 6%
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