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Study on the sleep improvement function of Phyllanthus emblica L. and
Lyciumbarbarum L. compound in mice

ZHENG Hai-Yun'", WANG Bin', ZHAI Yong-Song?, LIANG Ai-Qing’

(1. Science and Technology Collaborating Center for Chinese Medicine, China Academy of Chinese Medical Sciences,
Beijing 100700, China; 2. Department of Traditional Chinese Medicine, Beijing Medical Staff College, Beijing 100079,
China; 3. Shanghai Huayuanjin Industrial Co., Ltd., Shanghai 201600, China)

ABSTRACT: Objective To evaluate the effect of Phyllanthus emblica L. and Lyciumbarbarum L. compound on
sleep improvement in mice. Methods Balb-c mice were used as the research subjects and randomly divided into 5

groups: Control group, positive drug group, low-dose group of Phyllanthus emblica L. and Lyciumbarbarum L.
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compound (3.75 g/kg), medium-dose group (7.50 g/kg), and high-dose group (15.00 g/kg). Each mice received a single
dose daily for 30 consecutive days. The efficacy in improving sleep in mice was assessed through direct sleep
experiments, pentobarbital sodium subthreshold dose hypnosis experiments, pentobarbital sodium sleep time extension
experiments, and barbiturate sodium sleep latency experiments. Additionally, the levels of 5-hydroxytryptamine (5-HT),
dopamine (DA), tryptophan hydroxylase (TPH), and y-aminobutyric acid (GABA) in the brain tissue of mice were
measured using enzyme-linked immunosorbent assay colorimetric kits. Results The results showed that compared
with the control group, the 3 dose groups of the combination of Phyllanthus emblica L. and Lyciumbarbarum L.
compound increased the sleep rate of mice by 50%, 70%, and 90%, respectively. Additionally, all 3 dose groups
significantly prolonged the pentobarbital sodium-induced sleep time in mice (P<0.01), and the high-dose group had a
significantly longer sleep time than the positive drug group (P<0.01). Furthermore, the medium and high-dose groups of
Phyllanthus emblica L. and Lyciumbarbarum L. compound significantly shortened the sleep latency of mice (P<0.05 or
P<0.01). The measurement of neurotransmitter indicators showed that compared with the control group, the Phyllanthus
emblica L. and Lyciumbarbarum L. compound, significantly increased the levels of 5-HT and GABA in the brain tissue
of mice (P<0.01 or P<0.05) and significantly reduced the content of DA (P<0.01). However, it had no significant effect
on the TPH content in the brain tissue of mice (P>0.05). Conclusion The Phyllanthus emblica L. and Lyciumbarbarum
L. compound has a significant effect on improving sleep in mice.

KEY WORDS: Phyllanthus emblica L. and Lyciumbarbarum L.compound; sleep improvement; mice sleep model
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Table 1 Effects of administration on the body weight and organ index of mice (n=10)

4151 0d /g 30d fhE/g Do JEFE B JHIESE % B I 4 % Wi E i %K i %
Z5 4 22.59+1.53 29.11£1.08 4.9240.23 40.0242.24 14.69£0.74 5.2840.36 15.07£0.77
PRPEZG 2 23.99£1.08 30.34+0.90 4.85+0.31 38.5042.42 14.40%1.03 5.3140.44 15.39+1.11
b ps ] 23.18+1.21 29.45+1.06 5.000.34 38.16+3.43 13.80+0.83 5.2040.39 15.02+0.76
Libilhe| 23.24+1.23 29.52+1.84 4.79%0.48 39.64%4.43 14.84+1.83 5.1240.64 15.09£1.21
[ lhei) 23.14+1.20 30.83+0.88 4.93%0.56 38.57+3.21 14.2340.65 5.0620.41 14.90£1.10

T JVEASHE Be=(/ B B E B /D BUAEE)*100.

B MCR S RAE, BAIGE, XN N . BE RS
KEBNEH, BT /N BS4/NRPG . IF. 5.
Jifi . BT PREE, XUESRAS BGAATIE . LA R, 5§
ZEEAM L, FREEZAR 3 R R TRt %
/)N R A T FINE 28 46 0 T 2 1k R W (P>0.05)
2.1.2 AR AZEIRG 6

W 2 piw, NREEZ TR FHRLE 7% § 45,
FFFEL 255 60 min WAL HIRIRIR A . MERLE R BIR, i
/N BRI R E R I ), SR BB R R i1
i, SH/DRARRGERR N 0%, LRLEREY, KT TH
TR HABEE TN R AR, I I 250 3 AR

xR2 KEHFMARESN/RERERNZMN
Table 2 Effects of the Phyllanthus emblica L. and
Lyciumbarbarum L. compound on the direct sleep of mice

415 NREE/H EIRDRECEH . BEIRE/%
B 10 0 0
PR 2 10 0 0
R £ 20 10 0 0
P 2 10 0 0
ik 10 0 0

2.1.3 3 ROX S4B T A SRR e

SIGLERIE 3 Fiw, 2 AH/DRIEIRZEN 10%,
XIGUE T 30 mg/kg 1 Hb AR50 S e AR5 T 5
X /0N ERAE AR S I A A B o PHPEZG 20/ A IR AR 2R ) T
90%, A HF AL 5% . A A R 2 ) /) R IR 252
S350 60% . 80%F1 100%. F45 FA4IMI L, AT FHfLE
FAE. F. @ 3 AR RIEIRZ SRS T 50%.
T0%F1 90%., SLIEEREKY], KHTFHALETHE 3 ik
IR 13 RE B B /N A IR IR 28, ELisc il o 3ok ot 25 7+ o
FIBEITITIGSR, B H B A 7R AR
2.1.4  AF BOR E A R IR BT R 32 K 09 e

W 4 PR, S5 AHME, BHMEZGH LR R 5
MR FHRRE T AHAR . T SRR D E TR

T/ B BEE BRI 7] (P<0.01) . JF HL s 70 B 21 B A 1 A AL
S5 %% /N B B B P () F) S A3 2R B 5 O T B A 25 4
(P<0.01). ULAh, SEEREE RN, /N BUBE BRI 18] A SE 4 5 A%
AL S 5 50 e 2 (] A7 A S35 Y A Tl AR S

Fx3 FHFMERLESX/NRKXE L ZME T E R0
Table 3 Effects of the Phyllanthus emblica L. and
Lyciumbarbarum L. compound on subthreshold hypnosis of
pentobarbital sodium induced sleep of mice

4157 NRECER IR RECE R BRIRE/%
(R 10 1 10
FRPEZ 2 10 9 90
ISR 21 10 6 60
a2 10 8 80
[kl 10 10 100

R4 FHFIRERINRK B ZWEER A BT K<Y
A
Table 4 Effects of the Phyllanthus emblica L. and
Lyciumbarbarum L. compound on the prolongation of sleep
induced by pentobarbital sodium in mice

415 $%?iﬁg§ﬁ? @E% BB ] /min
2 H4 10 9 90 26.07+8.55
A2 10 10 100 65.26x15.45"
G H 10 10 100 47.72+10.617*
GRbilE ] 10 10 100 71.06£12.86™
gk 10 10 100 87.63+12.637#

T A AU, e ROR P<0.01; HPHEEZ 4L 1L, YRR
P<0.01, T,

2.1.5 X ROE Pb A R AR 0 0 el

mE 5 PR, 545 A4, BHEMEZG4 LH . w5l
WIAH FHIFCAE 25 40 8 4 0 1 /N B R ARV TR
W1(P<0.05 T P<0.01); {HZAEHI = A H PR 4%/
S AR R A 1) 4 R 4B RS B35 (P>0.05) . BHPEZG 4L LA
K, m A H A E 7 4 4 K R AR B IR 48 e T
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Table 5 Effects of the Phyllanthus emblica L. and Lyciumbarbarum
L. compound on the sleep latency of mice induced by

sodium pentobarbital

i N B ﬂ%ﬁ%dxﬁi I R % ﬁﬁﬂg?ﬁ%ﬂt%ﬁ
/R Hg/ A 1% Bt E) /min
=k 10 9 90 5.23+1.15
PR 24 20 10 10 100 3.19+0.39™
IG5 R 2 10 10 100 4.69+1.22
a4 10 9 90 2.61+0.82
gl e 10 10 100 2.8240.78"

T FIZS HAAE L, *3FRoR P<0.05, T,

*6 FEFHMILERNMR/NDRKELIETRIFA(=10)
Table 6 Effects of the Phyllanthus emblica L. and Lyciumbarbarum L. compound on brain tissue indices in mice (n=10)

39.0%. 50.0%F01 46.0%, {HATH FHACE Jr 5 PR 25 478
4455 J /) B B RS VS ER 90 Oy T TG S 2 P 22 57 (P>0.05)
22 FHFHRESX /I RKELIEFRAR T
R 6 iR, ML T2 A4, 3N FEHA T T
BHA/NRKHALA S 5-HT #l GABA /K- B EIR S
(P<0.05 =¥ P<0.01), DA 7&KV B &R (P<0.01), HE
AH M NN R TPH KR AH B E Y
Wi (P>0.05). LEAk, (A FIE A A H FHRCE 54/ R
Jidi 20 21 rf TPH /K- 2K T B 2440 (P<0.05 5 P<0.01).

2051 5-HT/(ng/mL) DA/(ng/mL) TPH/(pg/mL) GABA/(umol/L)
FHHA 2102.88+266.83 3.9240.22 234.72438.32 1.12+0.16
PR 2521 2717.31+370.17" 3.06+£0.25" 287.20+45.23" 1.31+0.14™
IR 4l 2488.85+212.70" 3.5620.90"" 223.30+40.31% 1.36+0.16
rhil a2 2601.35+372.87"" 3.3140.62" 247.04+38.24" 1.4240.13"
T AR A 2645.19+382.24™ 3.35+0.23™ 238.50+49.88 1.40+0.14"

W PSS UL L, HeR P<0.05.
3 Wie54%R

AWFFEUE T2 4 HFH AT B 5 % /) Bl B B 2y il HL A
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A H FHAC Sy FR AR i B A S ROk i BRI, 1
T 3 O IE AR 5 AR R AR T B IR ST A I R R AT 5%
STk, T EE 2B B R AP A AR 22 S P, A
S5 M 3CHk, Flad BISEIR AT T NG b 24 B T
TR S H R 30 mg/kg(/ FRIBEAR 3 10%~20%)F1 1%
B b 2 A0 AT K IR AR (R SEBE A 50 mg/kg (/D FRUBEARR
1 100%)EAE BRI . bAh, A TFHIRtE 5 il i
TR E S T SCHRIRE R A BGE IRAR A 77 B0, JFAR
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/N M R VR A 0 i G B L 22 T 5070 U S B 1, D)
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SRS EIVE Y, FEA g, ST AT FHALE
/I BROXH T 790 32 L 22 19 R G T A 00 T 8 4 e, PR
BFIAE R, o, R sl AR it 2y g K
/I BB N FSF ) Oy T S v TR A, R, S E A&
B AL TR HA B B ECE REIRVE T, S5
A AR — R BB RIAE I o XA ARG 2 IR A B 5T,
Pt — R R A RVER

P28 3 VR S A A5 i, FE MR 400 58 fil 22 R 4% 3

{55 o HEHRAHC B B 238 AU Fh 5-HT . DA fil GABA,
EATE I AT RN T AR M BRI, SR, S-HT
M GABA & AR R IRIR A 2521, MR, AKX DA &
B, PO RIS A R T REIRP, TPH J& 5-HT A5
(SRR, MZH4 P TPH S, 5-HT K-t 27 2,
AWFFTaE R R, ®E T BEI 5-HT fl GABA &, [%
I DA /K, AT Bl i 5 00k S o 238 I 1) 2 kel
SEREIR . WP R, ZE It TPH KT RS0, A
WSS o, BRI TR B2 SRR /K ST -1 I 2% 52 4k p 1) s
MFAARE EIE TPH ACERY, Mk, AHFHiteE T REAR
TR INE R 2 p IR RGN TPH KPRIER S-HT
S, BRAP D ASPI PR A S
SR, TAE S-HT MIRTHR, PRII%E 5 vl fii i 42 e ki o £
IRV ANEDE S-HT 5%, AT 38 BEAR o LAk, HFFEd
R S R e R R S R A A, oAk AR DY

g5 LRk, ABFIEUESE T A FMfe 2 o B W
B 5 B A A Th s, ELX AR HRAR AN BRI 24U 5-HT
GABA. DA A BENR
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