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Abstract: Objective Explore the differences in the tranquilizing effects between Jiannao Bushen Wan (W) and Jiannao Bushen Oral
Liquid (KFY), and predict their mechanisms of action for tranquilization. Methods A mouse model of insomnia was established by
intraperitoneal injection of parachlorophenylalanine (PCPA). Different doses (0.225, 0.450, and 0.900 g-kg™!) of W and KFY were

administered for intervention. The spontaneous activity of mice was assessed using the open field test, while sleep latency and sleep
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duration were observed through the pentobarbital sodium-induced sleep test. Histopathological changes in the hippocampus were
examined using hematoxylin-eosin staining. Enzyme-linked immunosorbent assay was employed to detect the levels of 5-
hydroxytryptamine (5-HT), norepinephrine (NE), dopamine (DA), y-aminobutyric acid (GABA), interleukin-6 (IL-6), interleukin-1
(IL-1B), and tumor necrosis factor-o (TNF-o) in the brain. Western blotting was used to measure the protein expression of 5-
hydroxytryptamine receptor 1A (5-HT1A) and y-aminobutyric acid A receptor alpha 1 (GABRAL1) in the hypothalamus, aiming to
investigate their pharmacodynamic activities in improving insomnia-like behaviors, neuroinflammation, and regulating sleep-related
neurotransmitters, as well as to predict their mechanisms of action. The comprehensive weight coefficient method and principal
component analysis were applied to comprehensively evaluate the aforementioned pharmacodynamic indicators, comparing the
differences in the tranquilizing effects between W and KFY. Results The results of the animal experiment showed that both W and
KFY significantly reduced the movement distance, average speed, and grid-crossing count of mice in the open field test (P < 0.05 and
0.01), decreased the sleep latency and increased the sleep duration in the pentobarbital sodium-induced sleep test (P < 0.05 and 0.01).
Furthermore, they ameliorated the pathological morphology of hippocampal neurons, significantly upregulated the levels of 5-HT and
GABA in the whole brain (P < 0.05, 0.01 and 0.001) and the expression of 5-HT1A and GABRAL in the hypothalamus (P < 0.05, 0.01
and 0.001), and significantly downregulated the levels of NE, DA, IL-6, IL-1B, and TNF-a in the whole brain (P < 0.05, 0.01 and
0.001). The pharmacodynamic comparison results using the Comprehensive Weight Coefficient Method and Principal Component
Analysis indicated that the efficacy of both W and KFY exhibited a dose-dependent enhancement. Moreover, at the same clinically
equivalent dose, KFY demonstrated superior overall pharmacodynamic efficacy. Conclusion W and KFY can exert therapeutic
effects on insomnia by ameliorating insomnia-like behaviors, regulating neurotransmitters, and inhibiting neuroinflammation, with
KFY demonstrating superior efficacy.
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(P<0.01); SR, HARH/DNRKAL T
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W REH, W K KFY B8 i /N i
Y 5-HT 1 GABA /K-F, [A i T i NE f1 DA
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Fig. 6 Effects of W and KFY on neurotransmitters in brain tissue of insomnia mice ( X +s, n=8)
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Fig.7 Effects of W and KFY on inflammatory cytokines in the brain tissue of insomnia mice ( X +s, n=8)
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Table 2 Calculation results of effective rate for each indicator
) Failk R VR -
FEBNPE B9 IS B A% TR HENRYE IR BEARFFLLAS (] 5-HT NE DA GABA IL-6 IL-1B TNF-a
HPE2E 3 mgkg™! 27.82 27.4 24.81 39.63 53.77  52.49 20.87 29.01 34.99 13.53 18.16 23.45
AS 2.6 mLkg™! 9.42 9.08 7.30 9.46 12.65  46.05 15.319.13 2559 12.76 17.13 17.69
w 0.225 g'kg™! 1.73 1.56 6.30 6.07 8.68 6.74 565 6.27 598 252 3.99 9.26
0.450 g-kg™! 9.81 9.15 9.83 8.85 1541 4756 12.72 22.16 21.1913.72 11.18 15.37
0.900 g'kg™! 21.43 21.17 20.12 15.64 27.87 52.316.34 26.38 24.66 24.8 19.34 18.72
KFY 1.85mL-kg’! 3.47 3.39 1.77 3.41 8.75 19.75 7.0517.38 147 9.68 7.26 6.29
3.90 mL-kg™! 13.7 13.39 13.36 10.41 1529  56.94 14.01 27.37 21.39 14.19 12.61 17.32
7.80 mL-kg™! 25.13 24.94 22.73 18.05 36.62  65.69 16.431.82 31.8126.57 21.64 23.61
%3 B TS RIREARERE
Table 3 Determination of indicators, efficacy grades, and weighting standards
% R PEES EizR) PEES
V>40% T 0.4 | Zidabn 0.5
25%<<V<40% [ 0.3 I/ EED 0.3
10%<<V<25% XA 2% 0.2 NESEEEN 0.2
V<<10% TR 0.1
£4 BRENERRRSGANE
Table 4 Weight coefficients and comprehensive scores of each indicator
A FE POl P BRI DRI - NE DA GABA IL6 IL-IB TNFo A5
PR & B O s
e 3mgkg! 03 03 02 03 04 04 02 03 0.3 0.2 0.2 0.2 158
AS 26mLkg! 01 01 01 0.1 0.2 04 0.2 0.2 03 02 02 02 116
W 0225gkg? 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.58
0450gkg™ 01 01 01 01 02 04 02 02 0.2 0.2 0.2 0.2 1.09
0900gkg™ 02 02 02 02 03 04 02 03 0.2 0.2 0.2 0.2 137
KFY  185mLkg! 01 01 01 01 01 02 01 02 0.1 0.1 0.1 0.1 0.72
390mLkg! 02 02 02 02 02 04 0.2 03 0.2 02 02 02 137
780mLkg! 03 02 02 02 03 04 02 03 03 03 0.2 0.2 154

KFY H#lEHA>W HHEH>KFY [KFEH>W
(il
4 g

KR IN T PCPA 55 S AR /)N B A
B, BAUNRRIEERTHRA. BRESINE
DL EHIRS . SIS R ERIE. 47 W T
Ja, FRFERSHBEESGE. R, @
ARG /N R IR T I K AR LR, s

Tl ARG W IR TR 52 10
X%, X4iRIR, W ATREHCASE fr k.
AR SRR SR E ], S “AhE i
R iR R A &

WSy S W I RS SR | PR S R
SEFRAR, PP RIRAN R A A P SR EEEAT O 051, A
WHFTRoR, PCPA KRIRBAY/INRIAZBNER &L 12
WL ESR R E RGN, W 5 KFY R 308
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x5 HROITENERER S D HFHEES STEE
Table 5 Eigenvalues and contribution rates of principal component analysis for pharmacodynamic evaluation indicators
P L GERROR(EN SR AT J5 AN
RHIEE TR/ % FEPTTHRE % St S KBTI E%
1 10.545 87.874 87.874 10.545 87.874 87.874
2 0.725 6.041 93.915
3 0.285 2.379 96.294
4 0.180 1.498 97.792
5 0.109 0.908 98.700
6 0.078 0.653 99.352
7 0.057 0.474 99.827
8 0.017 0.140 99.966
9 0.004 0.034 100.000
10 1.193X10713 9.939X10713 100.000
11 1.846X10716 1.539X10°13 100.000
12 —5.941X1071° —4.951 X107 100.000
£6 MNEN ETEER) X IR, WA TS, on W BAEEHE
Table 6 Component matrix (loading matrix) H o R E Ll 2 AR SE I B AR 25 T 22 A 92— Fh
Tk W 1 2 LA I ST, B TR 2
oA 0.979 T HEA R MEIRIE AU, AR R K
TEER 0.977 EEL b2 B P A 3 3 05 32 Ak
o oo HENR KR I VRS LA ST 1 54
- 0.961 E@?@vﬁ'réo ztxﬁﬁﬁ”ii@ W 5 KFY 1. 2 %ll@
g 0047 P 25 20 B 0 Bl 5 T/ BRI DRI 1], 3
GABA 0.944 0 B R e 482 Bf 1) B 7 HL B AR e i . (e ot B IR
DA 0.942 HITEH] -
5-HT 0.926 WHFIER B, HEIRS] T 7] 3 20 5 2 o
IR (X0 0.891 {5, IHRE R T A 5 ST L), Il
R o o {10 ARG 580 45 2 T AL AL B, 22 S A

B R T VRS L U5 A SR n i T, 2t

®7 ETEHSDIEZETN W 5 KFY 3 RER/NREATHR

Table 7 Comprehensive evaluation of therapeutic effects of W and KFY on insomnia mice based on pharmacodynamic

evaluation method

151 HE PC1 3% M H 4

X i — 1.000 1.000 2
it — 0.000 0.000 10
PGP 3mgkg™! 1.052 1.052 1
AS 26mLkg! 0.581 0.581 6
w 0.225 gkg! 0.153 0.153 9
0.450 grkg! 0.566 0.566 7

0.900 kg 0.830 0.830 4

KFY 1.85mL-kg 0.238 0.238 8
390 mL-kg™ 0.663 0.663 5

780 mL-kg™ 0.992 0.992 3
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