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Abstract: Objective: To study the sleep-improving effect of Ziziphi spinosae Semen Poria cocos powder and soybean
peptide powder on insomnia model mice induced by p-chlorophenylalanine (PCPA). Methods: One hundred eighty SPF
male BALB/c mice were purchased. First, ninety of them were randomly divided into six groups (normal control group,
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model control group, low, medium and high dose groups of Ziziphi spinosae Semen Poria cocos powder, soybean peptide
powder group) for the pentobarbital sodium-induced sleep test. The remaining 90 mice were randomly divided into six
groups (same group as above) for the open field test, the contents of hypothalamic 5-hydroxytryptamine (5-HT), 5-
hydroxyindoleacetic acid (5-HIAA) and norepinephrine (NE) in the hypothalamus were measured and the contents of y-
aminobutyric acid (GABA) and glutamic acid (Glu) in the hippocampus were measured. The normal control group and the
model control group were administered with sterile water while the low, medium and high dose groups of Ziziphi spinosae
Semen Poria cocos powder were administered with 0.67, 1.33, 4.00 g/kg BW solution and the soybean peptide powder
groupwas administered with 1.15 g/kg BW solution. The gavage volume of rats was 20 mL/kg BW. The sleep test lasted for
36 days and the open field test lasted for 37 days. On the 29th and 30th day, except the normal control group, the other mice
were given intraperitoneal injection of PCPA (350 mg/kg BW) to construct an insomnia model and then continued to be
administered for 6, 7 d. Results: Compared with the model control group, Ziziphi spinosae Semen Poria cocos powder could
significantly shorten the sleep latency induced by pentobarbital sodium, prolong sleep time, reduce horizontal score, vertical
score and modified score, significantly increase the contents of 5-HT and 5-HIAA in the hypothalamus, reducing NE
content, reduce Glu content in the hippocampus, improve the hippocampal GABA content, regulate the Glu/GABA ratio
and maintain Glu/GABA balance in the hippocampus. Soybean peptide powder could significantly prolong sleep time and
maintain Glu/GABA balance. Conclusion: Ziziphi spinosae Semen Poria cocos powder has a certain ameliorative effect on

sleep in insomnia model mice by elevating monoamine neurotransmitter 5-HT content and reducing NE content in the
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hypothalamic of insomnia mice, promoting the sleep wake state of insomnia mice toward normal recovery. It also can

regulate Glu and GABA content in the hippocampal and maintain the homeostatic balance of Glu and GABA.
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Fig.1 The effect of Ziziphi spinosae Semen Poria cocos
powder and soybean peptide powder on the sleep lastency and
sleep time in insomnia model mice (n=15)
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Fig.2 The effect of Ziziphi spinosae Semen Poria cocos
powder and soybean peptide powder on the autonomic activity in
insomnia model mice (n=15)
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FSENR, 2551 L 1.

T RRAARZ Y RGO S IRA /N 5-HT
5-HIAA #1520 (n=7)
Table 1 The effect of Ziziphi spinosae Semen Poria cocos

powder and soybean peptide powder on the content of 5-HT and
5-HIAA in insomnia model mice (n=7)

2051 5-HT(ng/g) 5-HIAA(ng/g)
1 IR 407.5+28.8  1924.0+£256.2
I A 331.8+31.2% 1463.9+170.7"
G 2H(0.67 g/kg BW)  367.6+42.4  1632.3+130.5
B RS K PRIEZH(1.33 gkg BW) 37624299  1656.5+151.4
A (4.00 g/kg BW)  389.2+33.7° 1741.0+193.4°
KEMIA(1.15 g/kg BW)  353.3£19.6  1580.1+142.9
FHe 1 A UL, 515 %) RR 2 Fb e, AR R ZH /)N
R kit 5-HT. 5-HIAA & % i 3 KR (P<
0.01); SREAIXT HRZH LA, BRA ARy = a2/

BUF i 5-HT. 5-HIAA &8 RB2ETH5(P<0.05);
KGR /NEUT g 5-HT . 5-HIAA & =%
HHE, A¥TEREZEF(P>0.05),

2.3.2 BRAATARE R . KRG XT PCPA 155 R
FER/INEUR FEidiFh NE f952m LS EARZE (NE)
5 532 O0%(5-HT) &Pt 48 R g h 2L i pi &
JE, KK 5-HT B934T AL #ERERR i & 2E, NE 32
B BT PR A AT SRR DI RE . A ST Wiz sh
PEICHR AT LS BCREIRH b 5S-HT & 50 i R
1 NE 858 e b, IR A 7 T #U5 nl 5 e ikt
2 5.HT &, FEIK NE 2800 &5, MR, A9
TR, ASSZEG VIR X R A~ L IR | R A X
PCPA i3 R HRAE AL /N R FEfii o NE A9k 7
TAHSARFE, SEIRLE R LR 2,

FH¢ 2 A UL, 515 % RR 2 Fb e, AT R ZH /)N
R il i NE & 5 i 25 (P<0.05) ; SN iR
21 Pe s, PR ARZE v L A R /N BT ik
NE &34 i BRI (P<0.05) ; KRB 2H/NEUT I
kit NE & 3845 RIS, (B i 2225 (P>0.05) .
2.3.3 BRAARE R . KRG XT PCPA 155 I HR
PRI S P GABA.L Glu BUsENE 2R IR H AKX

F2 A AR . KSR X R IR AL/ N NE 5 B
m (n=7)

Table 2 The effect of Ziziphi spinosae Semen Poria cocos

powder and soybean peptide powder on the content of NE in

insomnia model mice (n=7)

205 NE(ng/g)

1EH X HRZ 16.9+1.7

R AU AL 19.3+1.7*

RFIHEEZ(0.67 g/kg BW) 17.02.7

A AR Wy TR (1.33 g/kg BW) 16.4+1.8"
25 I (4.00 g/kg BW) 15.842.2"

KEMHLL(1.15 g/kg BW) 17.7+1.1

M Glu(BZE IR ) . GABA (-2 5 TR ) 1~V
RAVNFVIFAIG . Glu E24ar Mo, EEArAE T L
A ZE b BEVEL PN, 0o PP 253s I £ 358 3 15 58 I 2 finh
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N P 2 5, IR GABA KSR T S 4R
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WA E FA, 4EREH FUIERRE , A R T AR b - B AR
FORRRS, ASSEe 2k L UL 3,

FH 2 3 AT 0L, 5500 H X R ZH b, ALY X BRZH /)N
U S Glu & 8K 2 3 715 (P<0.01) . GABA &
R BRI (P<0.01) . GIwW/GABA LB 3T
(P<0.01), P HAARZ R 5 20 /) BUE S Glu
& W 3E TR (P<0.05) . Glw/GABA HH B3 T
(P<0.05), " . 15 57 4H AR 0T o g1 /0 B & A
Glu/GABA [U{H4TC i A2 (P>0.05) ; S5 RIXT
REZH P, TR ARZSIMIGRI 4/ N i S 4 GABA
B T (P<0.05) . GIw/GABA LB AR i &[5
IR (P<0.01), Tl /N BRI b Glu & 5k w2
FEAIR(P<0.01) . Glu/GABA B o E KR (P<0.01),
AN S Glu B GIlwWGABA HU(E Y
Y B REAIR(P<0.01) . GABA & =il i 35 T (P<
0.01); K F2H /NI T Glu 5 S n & FEIL
(P<0.01). GlwW/GABA FU{EM B3 4K (P<0.01)
3 it st

NN LS SHILY/ RS PNE Sy ey R DUEO] WS ES
R e AR , v2 N FH T I HIRGRE S f
MR 25 IIIFST o ISR HE N7 T30 2225 W)
VL b2k RS, Hivp, PCPA fhaiikadiisie: H

K3 ORRATARZN RO X R IR/ R Glu 1 GABA 5 R (n=10)
Table 3 The effect of Ziziphi spinosae Semen Poria cocos powder and soybean peptide powder on the content of Glu and GABA in
insomnia model mice (n=10)

205 Glu(pmol/L) GABA (pmol/L) Glu/GABA
TEH R 235.6426.2 1.44+0.26 168.1429.9
IR IR A 282.5+30.2" 1.15£0.13% 247.3+28.3*
440 (0.67 g/lkg BW) 263.7+19.3% 1.34+0.17° 200.3+29.1"*
AR A (1.33 g/kg BW) 2444423 47 1.3120.12 188.7+£34.4™
B4 (4.00 g/kg BW) 238.0+22.8" 1.41£0.15™ 169.7+14.4™
KEMA(1.15 g/kg BW) 233.9429.7" 1.25+0.16 188.8+29.0"
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