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Abstract: Objective Discovering the ancient and modern Chinese compound prescriptions containing Suanzaoren (Ziziphi Spinosae
Semen)-(Renshen) Ginseng Radix et Rhizoma herb pair (ZSS-GRR) and further analyzing the diseases commonly treated by the pairs
and their therapeutic mechanisms. Methods Data mining method was applied to collect the compound formulas containing ZSS-GRR
and count the commonly treated diseases and pharmacological effects, network pharmacology was applied to predict the mechanism
of ZSS-GRR herb pair, and molecular docking technique was used to verify the binding ability of candidate compounds to potential
targets, and finally enzyme-linked immunosorbent assay (ELISA) and immunohistochemistry were used to validate the discovered
mechanisms of ZSS-GRR for insomnia and nervous system function. Results A total of 596 compound formulations containing the

ZSS-GRR were searched. Statistical analysis of the pharmacological effects of these formulations revealed that the ZSS-GRR primarily
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exerts sedative and hypnotic effects and is commonly used to treat conditions such as insomnia. Network pharmacology analysis
indicates that the ZSS-GRR may exert its sedative and hypnotic effects by regulating neuroactive ligand-receptor interactions, gamma-
aminobutyric acid (GABA) ergic synapses, and inflammation-related pathways. Molecular docking results suggest that multiple core
active components exhibit strong binding affinity with key targets. Experimental results demonstrate that the ZSS-GRR combination
can alleviate glutamate-induced damage in SH-SYS5Y cells, increase levels of relevant neurotransmitters in rats with an insomnia model,
reduce levels of inflammatory factors, and promote the expression of gamma-aminobutyric acid type A receptor subunit alpha 1
(GABRAI) and gamma-aminobutyric acid type A receptor subunit gamma 2 (GABRG2) in the hippocampus and hypothalamus.
Conclusion Through the exploration of the commonly treated diseases and the sedative-hypnotic mechanism of ZSS-GRR, the main
direction and mechanism of action of ZSS-GRR have been revealed, which provides certain valuable references for the subsequent in-
depth research and clinical application of the pair.
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. : N R A i
Jrs 27 K EH —ys e
1 AZBHAR CUEIRH#EZE ) T RER, LB MR, R SRR 2y FEEL]
2 WAEMG (mE==Y) BITRIR 245, 2. MRSEE FZy B
3 B A (R HITRIR. SRE . XS B 2y
4 BRELCHEFG (CEFEF) WRTT R IRER R E 1R SRR FEE] 2y
5 AZARA (Frmaefs) BT RIR. AEAH, LA i#E, SR IREAE S FEEL]
6 ERAHEK CRFERETT) 7 s a3 51 K R HRAE B B
7 EMA BRKBIT) BT RIRIE. PEARE . KA b4 FEE] PEFL]
8 BRI (# i) WITOIA R, 28, /A ESTH. RIREAE HY 7y
9 PR (EE4t) EPRE P 2y PEFL]
10wk (= REID) NERNS it NN Bz BY
11 P CHREPTT) W NLERAR . SEEARESEE FEE] PEFL]
12 PR Ch BT HRIT R IRAE HY BY
13 Ay (e A BT L AR 5] R R IRAE FEE] %]
14 04N CRPFFERRY T EMOAMR, Mf <. Sk® AR, LahddEsiE B BY
FIRHR PP TE 59 55T
15 Ketthi (ETTRED) WITMATESS . MRl RITERS . AR B BY

G [ RHRAE

R2 FMEC-ASAJNEFHEERL @10
Table 2 Main sources of compound prescriptions
containing ZSS-GRR (top 10)

EH LK R BT ¥
CRFEE)T) B[S 70
(EHFRFD B[S 57
CHHIESR) HR 53
B HIAR 23
QEE=59) A 14
CERIR IR T ) [ZEN 13
B RGBT ) R 11
CRERb) LA 10
R4 B 8
(FFt T B 8

TCMSP A1 TCMID $udfs 72, MR8 ik 26 AF SRAF IR A
=R NSRS 35 24 A~ (3R 4). ] Swiss
Target Prediction £ 22 T i 14 1 23 (1 4 FHEERR o
B R GG, HIBREED, AR 612 ME
PE RS AR FH SRR o

222 EAHSCHE SR ZSS-GRR FEFHH ARAE 20
1% & PPL W 2% Hg g A R P A R £ 4l e
GeneCards (HERR A 5¢ 11 <<0.53 1 9 055 1 13D
DisGeNET . Drugbank . TherapeuticTTD H

PharmGKB. it &I FIEBREE D, LT 1523
ANFEAR EIE R 1523 PRI AL AR 5 TR 612
NGB FEEAR IS B, HE3R15 126 ML [RIFE
Fr (B 2-A). ¥ 126 MR F AEERE, FFHH <
HAHORT 04 MR, ABASS5EAFRMEEAE
FIRISERR, Fe2e3k1F PPI 4 (& 2-B). 1 sk,
FEAERR R . 4 b RO SRR R . 4% FEE
HEy, HEZFERTAVEE S 22 R BB B1 (protein
kinase B, AKT1). H4ifi/%-6 (interleukin-6,
IL-6). 2 FEIEWEHEAE 3 (mitogen activated
protein kinases 3, MAPK3). MRS ¥ (tumor
necrosis factor, TNF). N-H3E-D- KA ZFRZ 1K 2B
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Table 4 Active components of ZSS-GRR

Mol ID & FR OB/% BBB DL B3
MOL000211 SEEE 55.38 0.22 0.78 [irE
MOL001522 52588 42.35 0.06 0.24 g
MOL001525 HAE N 36.91 1.15 0.75 g
MOL001527 B AT A A 34.96 0.11 0.62 g
MOL001532 T S 36.91 1.16 0.75 [irE
MOL001539 PR A FRRE 67.28 -0.24 0.79 i 4
MOL001546 TR 25T 4153 0.60 0.55 [lrE
MOL000359 B-1+ B I 36.91 0.99 0.75 ANZ
MOL000449 7S 43.83 1.00 0.76 ANZ
MOL000787 Ji A B 59.26 -0.13 0.83 ANZ
MOL002879 Aok R SRl 43.59 0.26 0.39 NS
MOL003648 e S| 65.83 0.36 0.54 A&
MOL005308 BT RAL 66.65 0.40 0.22 A&
MOL005314 AR A ME TR 101.88 0.05 0.49 ANZ
MOL005317 AR = RAZ R 39.27 -0.25 0.81 ANZ
MOL005320 TEAE U IR 45,57 0.58 0.2 ANZ
MOL005321 WEAIZE LT A 65.90 0.46 0.34 A&
MOL005348 ANZ BT Rhy 31.11 -0.18 0.78 A&
MOL005356 LR 61.22 1.22 0.31 e
MOL005357 EiL SRy N 31.99 0.18 0.83 ANZ
MOL005376 NS 33.09 0.23 0.79 A&
MOL005384 Pl 57.52 0.28 0.56 AZ
MOL005399 G2 36.91 0.88 0.75 A&
MOL005401 ANZ 21 Rgs 39.56 0.21 0.79 A&

2.4 APASCIGZER

491
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126
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HIR2C
bo V.
%b&muwnn\iﬁk‘fm

B2 #HYEESEFRESTER (A) RAY-EFES PPIME (B)
Fig. 2 Venn diagram of drug targets and disease targets (A) and PPI network of drug-disease target (B)
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T SH-SYSY At iy — & ek 1Al .
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gERINE 5 fon, S5XHEA
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Fig.7 Potential mechanism of ZSS-GRR in regulating insomnia-related signaling pathways
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5xTHA . #P<0.01; SHEAAHLE: “P<0.01. ﬂa IEFH?/L‘{“TEF%E%*DW%LH g 431,
#P <0.01 vs control group; *P < 0.01 vs model group. R
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Fig.8 Effects of ZSS-GRR on viability of glutamate- RIEAME I, AW G MG TS STk
induced SH-SY5Y neuronal cells AT ZSS-GRR 697 FHRAE TG T o . S B i

%5 ZSS-GRR X AR M GABA. Glu. DA. 5-HT. IL-6. TNF-a 7KZHISIE
Table 5 Effects of ZSS-GRR on levels of serum GABA, Glu, DA, 5-HT, IL-6 and TNF-a in rats

5 Fillh=v] 5-HT/ GABA/ DA/ Glu/ TNF-o/ IL-6/
(9%g™) (ng-mL™) (umol- L") (pgmL™) (umol-L™") (pg-mL™) (pg-mL™)
X HE - 42.81+1.28 5.06+0.19 39.35+155  14.94+032  87.83+1.93  42.69+155
it - 21.99+0.678% 1.88+0.12% 56.08+1.22% 4452+0.28% 302.79+2.92 106.21+2.69
G 0.005 37.69+0.35"  456+0.18" 41.45+0.38" 19.51+0.11" 149.95+252"™ 66.78+1.47"
ZSS-GRR 0.27 23.58+1.06" 2.18+0.10™ 51.30+0.65" 42.2640.07" 231.084+2.59" 102.00+2.42"
0.54 34.64+1.05™  3.804+0.07" 46.20+0.57" 30.09+0.70™ 180.64+3.57" 85.80+2.41"
1.08 39.29+0.74™ 4354010 4230017 25.86+0.49" 153.90+3.41" 84.11+2.42"

LXTRALLEE: #P<0.01; SRAHLLE: "P<0.05 "P<0.01,
#P <0.01 vs control group; "P<0.05 **P<0.01 vs model group.

A of A Hi g Hb 7 2k
7SS-GRR FHiil & 7SS-GRR 7% ZSS-GRR ik &: SS- zss GRR EP?IJ; 7SS-GRR {7 &

7SS-GRR il

ﬁﬁﬁf#

ZSS-GRR A&7 i - =83 ZSS-GRR 15 i

ZSS-GRR ik &

ZSS-GRR 5

B9 ZSS-GRR XHKMRREKE T i GABRAL (A) #1 B 10 ZSS-GRR XHKMRIRE KR 5 DHL GABRAL (A)
GABRG2 (B) FRikaI520m #1 GABRG2 (B) FiAEHIEM
Fig. 9 Effects of ZSS-GRR on expression of GABRA1 (A) Fig. 10 Effects of ZSS-GRR on expression of GABRAL1 (A)

and GABRG?2 (B) in hypothalamus of insomnia model rats and GABRG?2 (B) in hippocampus of insomnia model rats
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