FED 2024FE 11 H B55% 218 Chinese Traditional and Herbal Drugs 2024 November Vol. 55 No. 21 . 7347 -

ET MR AGIEE K SLI iR s s i E AT RARERVE R AL

FEAL IR, EEE RSS2 REH
. BihEARERETFEER, L 200071
2. HE N R EREREE RS A ni#t=, Lifg 200433
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FR & ¥4 1| (serine/threonine-protein kinase 1, AKT1). £ Efi% D1 %24k (dopamine receptor DI, DRD1). % EEfi% D2 Zfk
(dopamine receptor D2, DRD2). y-Z 3 TR A U524k 1 (y-aminobutyric acid receptor A1, GABRA1) ZE4E & DL K I TE &K fE
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Jr#-1p (interleukin-1B, IL-18) 7K*F (P<<0.05. 0.01). £5i® PSL nJHEET YT 5-HT. Glu. GABA Fl DA S48 )i LA
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Abstract: Objective To explore the mechanism of Arachis hypogaea stems and leaves (PSL) in treating insomnia based on network
pharmacology and animal experiments. Methods The active ingredients and targets of PSL, as well as insomnia related targets, were
screened using databases and online platforms. The intersection targets of PSL and insomnia were obtained using Venny 2.1 tool, and
protein-protein interaction (PPI) analysis was performed on the intersection targets using STRING database. Cytoscape 3.9.1 software
was used to perform topology analysis for screening core targets, gene ontology (GO) function and Kyoto encyclopedia of genes and
genomes (KEGG) pathway enrichment analysis on core targets were performed. The network pharmacology results were validated in

vivo by constructing a rat model of insomnia induced by parachlorophenylalanine (PCPA). Results The results of network
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pharmacology showed that the treatment of insomnia with PSL may be related to targets such as serine/threonine protein kinase 1
(AKT1), dopamine receptor D1 (DRD1), dopamine receptor D2 (DRD2), y-aminobutyric acid receptor A1 (GABRA1), as well as
pathways such as serotonergic synapses, cyclic adenosine monophosphate (cAMP) signaling pathway, glutamatergic synapses,
dopaminergic synapses and cholinergic synapses. Animal experiment results showed that PSL significantly reduced the movement
distance, speed and time of insomnia rats (P < 0.01), increased the resting time (P < 0.01), and made their movement trajectory orderly,
thereby improving insomnia and anxiety like behavior in rats; PSL could improve the pathological morphology of hippocampal neurons
in rats, significantly up-regulate the levels of serotonin (5-HT), y-aminobutyric acid (GABA), GABA/glutamate (Glu) as well as the
expressions of y-aminobutyric acid receptor Aol (GABAAal) and AKTI in hypothalamus (P < 0.05, 0.01, 0.001), and significantly
down-regulate the levels of Glu, dopamine (DA) and DRD1 expression in hypothalamus as well as the levels of tumor necrosis factor-
o (TNF-a) and interleukin-1p (IL-1B) in serum (P < 0.05, 0.01). Conclusion PSL may treat insomnia by regulating neurotransmitters
such as 5-HT, Glu, GABA and DA, as well as inflammatory substances such as AKT1, TNF-a and IL-1.
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“F-a (tumor necrosis factor-o, TNF-a) ELISA {5
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(R4 &4 4544 30k Canonical SMILES 5, K62 %
1k &9 id Swiss Target Prediction %4 & 2117E 2%

e ai =, ¥ Canonical SMILES ‘3 A
Swiss ADME, L Gi & “High” H &2 % 7l
(Lipinski~ Ghose. Veber. Egan. Muegge) &4
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OB) >30%. 2£Zjt: (drug-likeness, DL) >0.18.
P07 1% H SR I AL & Y0 F- 3\ Swiss Target Prediction,
PL “homo sapiens” SN 5L, EFE “probability >
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WAL, F4tF B E.
214 HEHARB-EAFAMEEIEH (protein-protein
interaction, PPD) W4 IIMIE K PSL Bisr-RHR
REAZHERE 25 N STRING 11.0 $¥ g% PPI
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NEAIE BB %€ N “medium confidence (>
0.4)7, HRWEBEWNRINKE, 193] PPI W% . F
H Cytoscapc 3.9.1 X} PPI W 2% Bt — 25 73 ¥,
HA O, 15 R R. 12 Centiscape 2.2
A1 “Network Analyzer” HIZHRERIATHH M4,
T8 EE 0P (degree centrality, DC). HA L
P (betweenness centrality, BC ). '8 % b .0 4
(closeness centrality, CC) HI*F#ME, KT 3 HIE
(RIHE RO EE R
2.15 PSLfYTRIRAERIEE & 00 K PSLif
JT R R A EEHE 5k N Metascape 165, WE P<
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genes and genomes, KEGG) 18 & £ 04T, ek
BAEVITHREAA S5 5B ), FIRAMAEGELT
E X GO LRE IR KEGG i 1% 5 48 45 S HEAT vl 41
T

2.2 RMSZISISIE PSL JATT kARAEAIIE AHLEY
2.2.1 PSLKHEIFIMIHIE  A5HAFRE 600 g PSL, I
K 7.2L, B 30min, KKEW, SOCKIREERTE
0.5h, THAEN, 25 FI0A 6000 mL 7K, i
ITRIE, AR . S9F 2 KT, IR E LAY
it 3 g/mL. XM HPLC VMR MGIAT & B0
#T, PSL /KRB TEENHS 5.07 g/LU6l,

222 EH, pHE KLY R PCPA BikHEER
A4 E 80 ANAE 3 EE /K Wi, WCH B0 R E A 40
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X HR A AT AR f K RIS o 5-HT KF, BIAIAK
BRI H 5-HT KPR T 0 B 2H, % BH PCPA K
R 2 HIR AR 7R A I I Th 270, AR R I F K BB AL 43
AR ZE . HPEPE (0.5 mg/kg, AT ARAERR
FHE 5 mg/kg) A PSL (3.125 g/kg, #HSTEZ
30 g/kg) MIZH, f34H 6 A, &K ig FHNZH)
(10 mL/kg), Xf REZH AT 2 ig S ARFR IR AR B R OK,
1k/d, EEELL 7 d.
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DA% SEB6 32 B4
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12000 X g B5.0» 15 min, HX_FiERIEAT BCA BT
&, AR EERINANEA LS, BElEED
AN o B ERE il 22T e S Y- 5 A 04 T e v e
HPK, %% PVDF I, TN S%3 A, =i TRER
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3 &R
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1), i&F Swiss Target Prediction “F- & Tl 14 Fif 4
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32 KRHREEE S AVIREN

JHIT GeneCards. OMIM. TTD # DrugBank %}
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%=1 PSL EEZFMmY

Table 1 Main active components of PSL

B dms %2 OB/% DL
MOL000279  FE#RIH & 31.55  0.37
MOL000380 %4t 7T 37.78  0.30
MOL002932 B RF 4 1 37.96 0.77
MOL002991 (—)-melilotocarpan D 38.96 0.48
MOL002997  FF&Hilla 49.89  0.40
MOL005267  14-3< %5 035 P i 5630 0.31
MOL005916  #EEM IRy B — F i 57.53  0.81
MOL006472 anomalin 59.65 0.66
MOL007154 SR 60.46 0.34
MOL007563  (6aR,11aR)-3-$:3£-9,10-—  64.26 0.42

S8 S vithed
MOL008226  BF 3 f1 7287 027
MOLO011076 #ZHE 1 7626  0.29
MOLO011732 P&FHFEE 86.18 0.27
OMIM ¥ %= TTD % 7

GeneCards 4 ¢ DrugBank %4 ¢

Bl 1 GeneCards. OMIM. TTD. DrugBank #EFE&H
F05AY Venn
Fig. 1 Venn diagram of disease target in GeneCards,
OMIM, TTD and DrugBank databases

PSL R HRIE

2 PSL B 5-SkHRAESC A5 AY Venn

Fig.2 Venn diagram of PSL component-insomnia target

3.4 PSLRfTRARAEAY PPI F4E 34

it STRING H#iFEXS 117 ANAZEEFE kAT
PPI 4347, 45 SRR PSL Y7 RARIESLAT 113 A5
FAIT 1 846 4414 (& 3-A). it Cytoscape 3.9.1 4k
¥y 5 PPT 2% I EAT AT AR AL, HLrh EEAEBROR, Y
R, WHTZE R 2 5 A D RE .
DC. BC AL CC P EME 7 AN 32.456. 136.930
A10.004, KT=FZMEMFLLAE 350 (B 3-B).
FEAFE AKTL. EREAEKE 6 it 4 (solute
carrier family 6 member 4, SLC6A4). N-H3E-D-K
X BIRE TR ARk 2B (N-methyl-D-aspartate
ionotropic glutamate receptor 2B, GRIN2B). JLAH}
i -O- W B F4 1  ( catechol-O-methyltransferase ,
COMT). MR 2L 1A 5 (glutamate receptor
metabotropic 5, GRM5). SLC6A3. % Mk D2 %4k
(dopamine receptor D2, DRD2). DRD1. GRIN2A.
GABRAI %8 51, KZHZ 5-HT. GABA. Glu.
DA SEMZE RO A S AR AL A G 5E . R T AR
AR, IXEEHE 2 AT GETE PSL IR YT S MRE Hh R EE 2
TEH.

B3 PSLATTRERAER) PPI R4 (A) FXHE¥S (B)
Fig. 3 PPI network (A) and key targets (B) of PSL in treating insomnia
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Fig. 4 GO function enrichment analysis of PSL component-insomnia intersection target
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Top 20 of KEGG enrichment
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E 5 PSL B5-kIRFEREH SH KEGG BEEES

Fig. 5 KEGG pathway enrichment analysis of PSL component-insomnia intersection target



FED 2024FE 11 H B55% 218 Chinese Traditional and Herbal Drugs 2024 November Vol. 55 No. 21

» 7353 «

g5 b, PSL 67 S HRAE 17 76 81 i F B A FE
AKT1. SLC6A4. GRIN2B. COMT. GRMS.
SLC6A3. DRDI1. DRD2. GRIN2A. GABRAI %
35 AMEE AT I SCEREE R KL, SLC6A4 & 5-HT
s AL R 28], GABRAL /& GABAA1 %52 {K129],
GRMS5. GRIN2A PLK GRIN2B #& Glu 5z {4 A
COMT #& DA FEMRWEF —,
SLC6A3. DRDI. DRD2 43jl/& DA #¥izHE A K&
HAZAAB335], 5CHT. GABA. DA. Glu Z5 #1235 Jii
HEIRA & Z VIR, N PSL ¥I7 RIRAES 5-
HT. GABA. DA. Glu Z5E#H £ 585 11 H %,
AKT AE JERE AN G 3% 1 15 1 78 rh 478 A Ay 6,036,
AR AKT1 FE R ml b T 80 B in,  JEpe
AR 250y B HIR Y i 370, [R] B 3l 4 SR 98 R B B 58 R
AR AR 2 [F] A7 72— E BK &R , AKTI A IL-1B. TNF-
o FRMEFRTFEEENRE YL —TBRAR: AR
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Fig. 6 5-HT level in serum of rats in each group
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Table 2 Effect of PSL on autonomous activity in insomnia rats (X = s, n = 6)

4151 FE/(gkeg ™ J&ZNPE %/mm 1B/ (mm-s™") IEFN /s #1115 8] /s

i 1R — 19513.13+1 635.75 32.5442.73 344.594+17.63 255.00+17.72
A — 36324.70+3 313.72% 60.89+5.59% 454.62+22.96" 142.15+22.62%
PSL 1.325 21 684.12+3 021.22** 36.25+5.09" 355.96+31.13" 242.79431.59*
Hh g 5X 107 25651.33+5 172.42" 42.75+8.62" 384.714+36.25 215.28+36.25

HxtHd s *P<0.05 #P<0.01 *¥P<0.001: SEALILLE:
P<0.05 "P<0.01 **P<0.001vscontrol group; "P < 0.05

P<0.05

*P<0.01 vs model group, same as Table 3.
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Fig. 7 Movement track of rats in each group
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PSL Hh vk
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Fig. 8 Effect of PSL on pathological changes in hippocampus of insomnia rats (HE, x 100)

# 3 PSL LR AR TEATF 5-HT. GABA. Glu. GABA/Glu. DA KR INES TNF-0. IL-1§ 7K FEISNE
(X£s,n=3)
Table 3 Effect of PSL on levels of 5-HT, GABA, Glu, GABA/Glu, DA in hypothalamus and levels of TNF-a, IL-1p in serum

of insomnia rats (X + s, n =3)

s ﬁﬁ? &HT{ GABé{ Gmﬁr GABA/GIu DAAﬁ TNR%/ ILﬁ{
(gkg)  (ngmL™) (pgmL™")  (ng'mL™) (ngmL™)  (pg'mL™) (pg'mL™)
i —  137.14%579 579.27+84.88 1.79+0.09 0.3240.04 1.4840.10 344.98426.87 364.124+11.87
| — 8521 +22.61% 327.34426.33% 2.5940.18% 0.130.01%# 1.9940.247507.62+5.21% 650.264-122.18%
PSL 1325  163.35113.73" 499.58 £28.47* 2.1740.10° 0.23£0.01" 1.4520.02"344.66+27.31" 333.054+21.49*
HiFEEE  5X107% 126924730  543.85+15.36™ 1.9740.06™ 0.280.01™ 1.8720.05 548.02+44.49 809.12427.51
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Fig. 9 Effect of PSL on expressions of GABAA«a1, DRD1 and AKT1 protein in hypothalamus of insomnia rats (X s, n =3)
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