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treating female insomnia disorder (FID) by methods of data mining, network pharmacology, molecular docking and clinical trial.
Methods First of all, the medication rule and core prescription was obtained by analyzing the drug frequency and attribute statistics
as well as correlation, clustering and complex network on the prescriptions of TCM for FID in Jia Yue-jin’s Clinic in the past five
years with the help of cloud platform of ancient and modern medical cases (V2.2.3). Then, the intersection between the targets of
active components of each drug and the disease targets were obtained by using databases such as TCMSP and GEO; The
disease-drug-component-target and protein-protein interaction networks were constructed by Cytoscape 3.8.0 and its plug-ins, and
performed gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis. Then the key
components and targets were obtained by analyzing the above two networks and molecular docking was carried out. Finally, the core
prescription was used as the treatment group, and the result predicted by network pharmacological prediction results was set as the
main observation index for clinical trial verification. Results A total of 221 clinical cases, 258 prescriptions and 139 drugs were
obtained in total by data mining; The most common drug properties were flat, warm, slightly cold; The main tastes were sweet,
pungent and bitter, and the meridians were mainly concentrated in the two meridians of liver and spleen; The core prescription which
consists of 11 drugs was obtained through analysis of drug association, cluster and complex network. A total of 65 active ingredients,
490 related targets, 142 intersectional genes of the core prescription were obtained, the key ingredients included B-sitosterol,
stigmasterol, etc., and the key target clusters include cytokines and neurotransmitters, etc. GO functional enrichment analysis showed
that it may be related to metabolic processes, immune system processes and signal processes. KEGG pathway enrichment analysis
showed that it may be related to neuroactive ligand-receptor interaction, serotonergic synapse, dopaminergic synapse and so on; The
good targets for molecular docking were protein kinase Ba (AKT1), 5-hydroxytryptamine receptor 1A (HTR1A) and dopamine
receptor D2 (DRD2). Clinical studies showed that the serum levels of melatonin (MT) and 5-hydroxytryptamine (5-HT) and
dopamine (DA) were significantly decreased in the core prescription group (P < 0.05). Conclusion The core prescription in treating
FID by Jia Yuejin includes Fuling (Poria), Baizhu (Atractylodis Macrocephalae Rhizoma), Hehuanpi (A/biziae Cortex), Chaihu
(Bupleuri Radix), Xiangfu (Cyperi Rhizoma), Baishao (Paeoniae Radix Alba), Longgu (dragon bone), Danggui (Angelicae Sinensis
Radix), Mudanpi (Moutan Cortex), Zhizi (Gardeniae Fructus), Baimaogen (Imperatae Rhizoma), which mainly regulate MT, 5-HT
and DA through multi-ingredient and multi-target ways. This conclusion has certain guiding significance for clinical related research
and the treatment of FID.
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Table 1 Frequency of drugs usage in 258 prescriptions (frequency > 20%)

lhac izl Bk B /% P izl BRIk SIS
1 % 212 82.49 11 FIZPAR 94 36.58
2 EEN 190 73.93 12 FIf 93 36.19
3 A 181 70.43 13 FH 85 33.07
4 SR 175 68.09 14 9574 81 31.52
5 7 b 166 64.59 15 i 76 29.57
6 B4 143 55.64 16 e 62 24.12
7 JoE 140 54.47 17 SRR T 54 21.01
8 EXVE| 139 54.09 18 S 53 20.62
9 PR 133 51.75 19 JIBRT 53 20.62
10 Mav 109 42.41
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Fig. 1 Radar chart of the frequency distributions of four characters (left), five tastes (middle), and channel tropism (right)
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T2 258 HERAFHYKRED (BEE>0.90, ZIFE>0.35)

Table 2 Association rule analysis of drugs in 258 prescriptions (confidence > 0.90, support > 0.35)

GG (HTH—J5 10D SCFEE BB W T LI
ISR~ G X 0.37 1.00 0.36 1.43 94
AR, Sei]—k% 0.52 1.00 0.52 1.22 134
BA . RE—-BAR 0.53 1.00 0.53 1.35 136
BA . BAR—RE 0.53 1.00 0.53 1.22 136
EVE NS g SV 0.53 1.00 0.53 1.35 136
BHAR. HH—-% 0.53 1.00 0.53 1.22 136
RE. HFHE—~AR 0.49 1.00 0.49 1.35 127
EIARL PR~ 0.49 1.00 0.49 1.22 127
BHAR. a1 —% 0.39 1.00 0.39 1.22 101
BHFMR. IRE—-HAR 0.36 1.00 0.36 1.35 93
HSAR. AR—-TRE 0.36 1.00 0.36 121 93
HR . PRE B 0.36 1.00 0.36 1.43 93
SeA. PR TR 0.47 1.00 0.47 1.22 122
EPR . PR~ 0.36 1.00 0.36 1.47 93
ESPAR. SEfH TR 0.36 1.00 0.36 1.22 93
HA . AR 0.50 1.00 0.50 1.22 128
L. FH—RE 0.50 1.00 0.50 1.22 128
PP IR 0.48 1.00 0.48 1.22 123
Hbft WK% 0.38 1.00 0.38 1.22 98
HPR . PR — it 0.36 1.00 0.36 1.55 93

14 12 10 8 6 4 2 0
JilkE T

=

NI M s 33 1 W G
i &

LA RSP T ISR ID ST k@R ST &

UKD FE
Jime:
bt

2 258 HRAHRAYMBEESN
Fig.2 Cluster analysis of drugs in 258 prescriptions
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Table 3 Information of active ingredients of core prescription

B K OB/% BBB DL & % 5
trametenolic acid 38.71 -0.14 0.80 fR%E FL1
ergosta-7,22F-dien-3beta-ol 43.51 0.91 0.72 IR%E FL2
ergosterol peroxide 40.36 034 081 IR%E FL3
3beta-hydroxy-24-methylene-8-lanostene-21-oic acid 38.70 -0.04 081 HKE FL4
hederagenin 36.91 096 075 HE FL5
dehydroeburicoic acid 44.17 -0.16 083 K% FL6
o-amyrin 39.51 128 076 AR BZ1
(35,85,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5- 36.23 1.09 0.78 HAXR BZ2

propan-2-yloctan-2-yl]-2,3,4,7,8,9,11,12,14,15,16,17-

dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
3B-acetoxyatractylone 54.07 1.08 022 HAR BZ3
8p-ethoxy atractylenolide IIT 35.95 1L12 021 AKX BZ4
quercetin 46.43 -0.77 028 AWML HHP1
B-sitosterol 5.84 071 020 AN FH. A4 4 A

H. W B

zhebeiresinol 58.72 0.06 019 AWK HHP2
a-spinasterol 42.98 0.79 0.76 &I, L B
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K3
A 4K OB/% BBB DL KK %5

daucosterol_qt 37.23 1.05 076 BN HHP3
bessisterol 42.98 093 076 AXE HHP4
tylophorinidine 30.48 —0.20 0.82 AL HHPS5
1,2-epoxydodecane B E HHP6
2,2-dimethoxy-7-oxabicyclo[4.1.0]heptane B HHP7
2-(p-tolylthio)nicotinic acid B HHPS
10-(4-methylpiperazin-1-yl)pyrido(4,3-b)(1,4)benzothiazepine =44 HHP9
4,6-dimethoxy-phthalide AR HHP10
5,5'-dimethoxy-7-oxolariciressinol B HHP11
(—)-syringaresinol AR E HHP12
(—)-syringaresinol-4-4'-bis-O-B-D-apiofuransyl-(1—2)-B- B HHP13

D-glucopyranoside
stigmasterol 43.83 1.00 076 58, FHE. “E. BT C

H AR
linoleyl acetate 42.10 1.08 020 4&iH CHI
3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl)chromone 31.97 0.08 0.59 4&# CH2
areapillin 48.96 -0.29 0.41 45 CH3
longikaurin A 47.72 0.09 0.53 4 CH4
octalupine 47.82 030  0.28 4 CHS5
sainfuran 79.91 0.23 0.23 45 CH6
(+)-anomalin 46.06 0.00 0.66 451 CH7
sitosterol 36.91 0.87 075 &M HHE. K. A%, D
Lawa )2

1,4-epoxy-16-hydroxyheneicos-1,3,12,14,18-pentaene 45.10 0.66 024 Ff XF1
isodalbergin 35.45 020 020 F XF2
khell 33.19 0.60  0.19 Fft XF3
rosenonolactone 79.84 043 037 Fk XF4
hyndarin 73.94 0.62 0.64 FHM XF5
stigmasterol glucoside qt 43.83 0.84 076 Fkt XF6
sugeonyl acetate 45.08 0.58 0.20 At XF7
mairin 55.38 022 078 HAJ. 4EFHE E
mandenol 42.00 1.14 0.19 #E¥ 771
supraene 33.55 1.73 042 MET 772
(4aS,6aR,6aS,6bR,8aR,10R,12aR,14bS)-10-hydroxy-2,2,6a, 32.03 0.39 0.76 e ¥ 773

6b,9,9,12a-heptamethyl-1,3,4,5,6,6a,7,8,8a,10,11,12,13,

14b-tetradecahydropicene-4a-carboxylic acid
ammidin 34.55 0.92 022 #ET 774
isoimperatorin 45.46 0.66 023 #HET 775
ethyl oleate (NF) 32.40 .10 0.19 #E¥F 776
5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl)chromone 51.96 -0.21 041 #HET 777
sudan I 84.07 0.10 059 #ET 778
bifendate 3.10  —0.06  0.67 MR BMG1
luteolinidin 53.66  —021 022 [IZFH BMG2
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Fig. 4 Results of analysis of differentially expressed genes in insomnia disorder from GEO datasets
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x4 XBEHHERBEESS FIHEER
Table 4 Results of molecular docking between key ingredients and key targets

4 fE/(kJ-mol ™)

o ELRE) AKTI IL6 FOS TNF VEGFA  HTRIA  DRD2
(3096) (1il6) (1fos) (4twt) (4qaf) (5v54.1.B)  (6cm4)
B-sitosterol A —45.19 -27.61 —23.85 —33.89 -29.71 -34.73 —38.49
stigmasterol C —49.79 -30.96  —26.36 -37.24 -32.22 —38.07 —41.42
quercetin HHP1 —40.58 -37.20 2552 —35.98 -30.12 —33.47 —35.98
2-(p-tolylthio)nicotinic acid HHPS —33.47 —26.78 —22.18 -30.54 —25.94 -30.12 -29.29
3beta-hydroxy-24-methyl- FL4 —41.42 —29.29 —28.03 -34.31 —28.87 -39.75 —41.84
ene-8-lanostene-21-oic acid
dehydroeburicoic acid FL6 —43.51 -31.80 —26.36 —37.24 —34.73 -34.31 —39.33
o-amyrin BZ1 —54.39 -21.76  —17.57 -38.91 -21.76 —30.54 —31.38
(—)-syringaresinol HHP12 -36.82 -2594  -23.85 —31.80 -29.71 -32.22 —33.05
4,6-dimethoxy-phthalide HHP10 —28.87 —22.59 —18.83 -28.45 -24.27 -28.03 —25.52
10-(4-methylpiperazin-1-yl)pyrido HHP9
(4.3-b)(1.4)benzothiazepine -34.31 —26.78 —23.85 —28.87 -29.29 —32.64 -30.96
hyndarin XF5 —40.58 -27.20  —23.85 -31.38 —28.87 —33.05 —36.82
1,2-epoxydodecane HHP6 -23.85 —20.08 -15.06 -19.25 -22.18 -22.18 -27.20
A 75 48 2 E  (melatonin, MT ). y-& & T &

(y-aminobutyric acid, GABA). Z % (dopamine,
i u& ' " DA). 5-Ftafi% (5-hydroxytryptamine, 5-HT) Bk
~ 4 2 /i - 7 BB CELISA) Al 7l & (' 5 40 il A
| g CEA908Ge. CEA900Ge. CEA851Ge. CEA808Ge),

KN = ERH A A PR A A .
3.1.3 EZE{YZ%Y DRAGONLAB MX-S wJ xR~
0 RBASEIAES (bR A Fl; LDZS-2
RUBSOHL, AL B O s THZ-92B S IR IR 45
B FIEEIRERA A% s VERSA max-BNRO5709

o BEGHL, AT (HiD HIRA.
: 32 HRAE
. S & 320 SHIRIT T RGN EE 42 B, BENL S
ﬁ% @ IR IR ANIEIT % 21 H. VR AR O T,
1 Al/d, 53 2 IRT-RLAERTF/NS . BERT 1 h 258 200
¢ mL Kk X REZH O IRETAR 2, 3 Ki/ik, MEAR
L e B IGHERT SRR 1. LB, 2 SRR
8 ' LT PR A A F 26 T 2R 25, PR 4 .

so 322 JTRREAMEEN  GiHiaT TR AL
A6 I 4L VT 2% €& B IR B 2 45 $0 (psQIY MR
SPIEGEL &HENEHA51L, LB/ Wil AR AR .
HU MR PR IR P . NI [B) L PR ARG RS [R) . BEEHR 2L
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|
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Fig. 10 3D image of molecular docking between key

ingredients and key targets
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B BEIR TR AIE . BEEEGE 6 Difebr; Al
H Ry 21 4y, Hih 6~10 0 NEEIRFEAIER, &
HAr 42 4, PINT 12 4 NBEIRFEA IE %, P
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BIRR o s, BEAR G B . S iBIT Rl e A
B OHEEL FFEIhEE. MR U5 LLH B 259
YN L

3.2.3 1% MT. GABA. DA. 5-HT /KF A7l
J& 53 ) 28 AR A FR bk I, B0 (5400 r/min. 10
min) IRIFIIE, FIEH3E, 20 CEILIRAE,
K I B ARV J5 P ELISA 77 & K ) He if 37 v 1)
MT. GABA. DA. 5-HT /K°F, -G PAiBI7 i
Ja AR 0 o

324 GiittEsrr (A SPSS 22.0 B TEE,
THFRPUEH X £5 {8, H/REESME. HEFER
PR ¢ K656, 1 5R0)E EEBTECY ¢ 56, A&
JiZEFEPERTF ¢ RS AR BREE E ST e LR
FCXH ARG s AFF S IES IR FRAIRGE K 115

VORMUE ] 2 W36, W5 P<0.05 NS ER.
33 IEERMRLER

330 HBE TR NN RHREE & R
42 i), Pt PR AERS 28~65 (51.33+£9.83) %,
RHREFE 1~9 (4.24+2.57) N H; 1BITHFR 32~
64 (51.90£9.91) %, RHRFHFE 2~9 (4.48+2.34)
A, BHEEZ LG5 (P>0.05).
332 WASTR RN H B EERIT T
PSQI V¥4 % 7 gttt %2 L (P>0.05), 1677 )5 PSQI
VBB, ST Rt ES AT %E L (P<
0.05), HAEITH NS, SPIEGEL & W-45
REFFRILER, WK 5; PALEFIRIT RS Thiae.
OHEL MRFE NI TS T2 L (P>0.05),
WK 6. AIWEARA 2 FZGPIHSR A B8

x5 MABFTIREERSMMITEDILR (X+s,n=21)

Table S Comparison on total scores before and after treatment between two groups (X+s,n=21)

i PSQI SPIEGEL
AL YRITHT BIT)E YRITHI G Z1E WRITHI NEpEd = RITHI G 28
X H 15.05+4.25 10.90+4.27" 4.14%+2.76 19.14%7.26 12.38+4.57" 6.76 £4.39
BT 15.90+3.14 9.62+4.36" 6.29+5.64° 19.95+17.07 9.714+4.85™ 10.24+5.94°
SRMETTHE: P<0.05; SXRAIAITEE: P<0.05; SXBARE: “P<0.05, £7H
"P < 0.05 vs same group before treatment; “P < 0.05 vs control group after treatmennt; “P < 0.05 vs control group, same as fig. 7
*6 MEABEZATARELTEMHEREIRLER
Table 6 Comparison on safety factor before and after treatment between two groups
5iA 5 /] : HRITHI/ : : BT R/ :
EH Al EH S
M A Xof 21 18 3 19 2
MErig 21 19 2 19 2
PRE N Xof e 21 17 4 18 3
BT 21 16 5 16 5
JH. B ThaE pagiis 21 19 2 19 2
89T 21 18 3 18 3
LR X e 21 17 4 17 4
bERid 21 17 4 18 3
3.3.3 W4LIBITRIG LS MT. GABA. DA, 5-HT  ®TPFH, B TRHUBHSH, - AT S

AKPLLE WAL IRIT AT 4 Didebs 2 R LAk
RO BITHEFIRIT B MT KA, 5-HT &
DA /KPR EHEREH G %2 X (P<0.05),
GABA /KT E{HEG T 5 s IRy L 50 A
FIEL, VEITHIJE MT. 5-HT. DA /KFHIZEMER S
R, R 7.

4 itig
4.1 FERHIBTT L EKRRER

(RHX - Kkig) P “DAEABANTH, K

R, AR 2 ¥t. IHRHRAI A B2 E 1.
BB 2 RIS TR AL, RIRI SRy “8 2
SRl BIBAEE” U, I E T BIBHZA &
ARy, 2 B, TR EEA
ONRTT RIRAENL “I 37 95, “UA” AYE A NZ
AL, BARBIEM, 5712 5RO
AR (B ZMHL. LT RURPRSER, BAINA,
B TR EA 2R, PHEAE LA,
WAL, —EWE, wRAEE 1, Ml TRz
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x7 FABREEFTEIEIE MT. GABA. DA. 5-HT /KELLE (X+s,n=21)
Table 7 Comparison on the serum MT, GABA, DA and 5-HT levels before and after treatment between two groups (X + s, n=21)

MT/(pgnL™) GABA/(pgmL ™)

ikl

DA/(ngmL ™) 5HT/(pgmL ™)

ATl WrR  BTHREE  WTH O BOR

HTHREE

BTl BE ORTHREE ORTH WiR  RITHREE

R 197086105 2015048663

44018352 1676£7.09 182811261 -15248.86
BT 1974625006 26637265817 -68.0L8504 1161757 23091790 5462577

20014£7519 1704811679 29.66+155.53 1087116779 1189149352 -1020+4906
66510689 11315450387 9350488384 1220625114 70.11£5089°  429543048"

TS MBL M7, I G R SHUAN LU AE A
3 RS L 4 T T AR B RS R ER
KR, HAERIRMEAAMARR, S I a4
M, PRSI, IR, AR AT, il
ARG DI EAE . SR IR YT Lok AR, B
BRAEHE R BAAT A WIS Sl R, 2
IR LA BRE JIBRT Jeils PR
BEr HBE BORAE. S WS BT
KT CEEL ALY, T RUIUE.
42 HREZERRABRE

MBI IREIR TG, W67 250 P TR
FIEONIREE . AR BB SEL FI. BAT.
JE BAL IR BT AR, B
BEFOA R L2 B AT SRR IR . HTIMAR . PiEiE
s R IIME A, Herh — 2GS R SR
ERREIR . RPFRE. TRIT AR I Th a0,
WRIGZG L AT AT, MR ZE T il
FEL I8, ATWNEEAORE, BN 2o M R IRAE K
YT IR R IR, BT BRI S A AT
W, Bl R RMER K, A RMERIE” M
PU: EIfE, EE, E#, EI%E7 Mk EEZ
FEH L L, SRS, KA HIRAgE
Khan U BRI L EANES T, R ERE
SEIPE R, EAXHL, RUE A 25 2
TR B O Bl B B ez, HorhfE
Ji€s B IRIFA L AR KRGS A S ML T YA
Ky BEAE R BRI R TT L VERIR IR O % B
i Z B . 4RI M AL K 20 X%
ORBAEIRRE . AR GRS, &M
FAT. A, TR BT FSER 10 BREGIHY
e, HAhPhE. JET. B, 527 580, 1R%,
FIAR 7 DR HHRIERE ) £ 225, W LR AR
I G2 R 55 AR AL I 2 A, AR RN T &
Bf oy R 227, AEAT AR R [ A eI 75
AR 22 o MR AR AT <, 15 2
FEOTRBL T RO 2 RIS N, B e
R LG RIIRTE N TR 4 R

Kb J7H C1LRBIERIEIATT 2otk SRR 2 e fdi 2y,
AR C2. C3 R . WE T
R HTF I EE Ry, R T Lotk kIRiG 7 R Lo
XA L RS, B “—SER7; Cc4 Ml
FEJE R M TR s, AR . M
28 M b BT R A% O 29D A RS SR BT R 1R 10
WKV E A FEN G, DOE—IREN, ZEREH
R, W %O TT, % T 4 B ik sk
ST, WONRTRBHIEIR A2, FEEEIRIR R
—EMMH, ZaH%.
43 MBHESTIERIE

FR A D0 285 24 B 22 IR 28 F 4, 43 R AR O L T IR YT
LR RIRAE R 13 AN EZEA RS, Fb B
P AN 25, AT I Z 4. 2 g AE
ML, SRS A R C [y, BT J5h
Y SEE, WA RATAE T 2 R 25 )
$E, FUECESNY) SR TP AR T E RS B K
GABA /K°F, Fifi DA. 7§ . TNF-a. ZFH
ik T 7K T R RS R L s i o g,
Ji 2 WAL IE L 6] TNF-a (1) 9856 SN R R FE 242
TR 1 PP, IR SZEGAIE S AT /s B A AR pe
RGBS FIRE . S-HT S 2008 5 17K T 1
RIGUEETER, 45 FL4. FL6 (48 T-1K
L =R E Y, RN B — e e E
PO XF1 @& M i R, shiscsh g i
YR AL I T AR RS & S-HT KPR 8L
FrERIIEHPY; XFS 2 O sss . SR, BhiR
Zi¥; BZ1 AEBE RS FREVIHT R sE AR
7 HARRE (78 /3B, HHP8 & W A g 225
5 AT FAREFRZ 5 AT A i R HHPL
REFEYPAAER IR, S seit il H T
INAEDRE IR SHERARCY AR PPT W48 5 (K 8 s 2R
b, B FEAHE IL-2. IL-6. TNF. VEGFA
S 505 MM 7 L R — S 555, R
WO, T R S AR S X SRR, BBk 2.0 3
W FEALFE S-HT. DA S5, i AR -1 5
RN A 28 R T 1
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H 1 I IRIE 108 EEHL A HAS B, (R AN
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B EIRES. 5515 2R CF E-EA-5 ER
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B RIAEE ). WA (KR, B8E.
PEBER S RIEIhRe R (R, B (GERED
T B DR 25 2 5 e - g i A 2 LS,
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ZAW g B R0, T B R MR RS L
VAT, A S MR AR AR A e T
GABA fit. DA fE. 5-HT ft 2 fi % 328 1 1 15 A HX 4f
2 RG0, X L7 TH A2 2 5 7 AR - 5 ) 5 22
FLEIHH, B GO ‘&8 /T 15 2 £ B AR W4 Fnt
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TERI4E s GABA FURTT B4 4 IR 25 ) = 22
VE AR 2 MTYWE AT T 48R -

4.4 IR BRI ERI&

AR 5 R 10 %o B A I e 3 S i R B T
2 HRZWM AL L. BRIZY, 7T LR A
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