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Effects and mechanism of Setaria italica extract on improving sleep in insomnia mice
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ABSTRACT OBJECTIVE To investigate the effects of Setaria italica extract on improving insomnia model mice and to explore
its potential mechanisms. METHODS The mice were randomly assigned into blank group, model group, positive control group
(diazepam, 2.6 mg/kg), and S. italica extract low-dose, medium-dose and high-dose groups (1.2, 2.4, 4.8 g/kg), with 10 mice in
each group. Except for the blank group, all other groups received intraperitoneal injection of para-chlorophenylalanine (PCPA) to
establish the insomnia model. After modeling, the blank group and model group were given a constant volume of normal saline
intragastrically, and administration groups were given relevant medicine intragastrically, with a volume of 0.01 mL/g, once a day,
for 7 consecutive days. After the administration, the open-field test was conducted to observe the praxiological changes of mice,
and to determine the levels of 5-hydroxytryptamine (5-HT) and 5-hydroxyindoleacetic acid (5-HTAA) in the hippocampal tissue,
as well as the contents of 5-HT, brain-derived neurotrophic factor (BDNF), interleukin-2 (IL-2), IL-6, B-cell lymphoma-2 (Bcl-
2), and Bcl-2-associated X protein (Bax) in the serum. The expression of phosphoinositide 3-kinase/protein kinase B/nuclear factor-
kB (PI3K/Akt/NF-kB) signaling pathway related protein was determined in the hippocampus of mice. RESULTS Compared with
the model group, the total exercise time of mice in S. ifalica extract high-dose group was significantly prolonged, but the total rest
time was significantly shortened (P<<0.01); the number of standing times and modification times were significantly reduced (P<<
0.01). The contents of 5-HT, BDNF, and Bcl-2 in serum, and Bcl-2/Bax were significantly increased, while the contents of 1L-2,
IL-6, and Bax were significantly reduced (P<<0.05 or P<
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the phosphorylation levels of PI3K and Akt proteins were
increased significantly, while the phosphorylation level of NF-
kB p65 protein was decreased significantly (P<<0.05).
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mechanism of which may be associated with the regulation of PI3K/Akt/NF-«kB signaling pathway.

KEYWORDS Setaria italica; insomnia; neuroinflammation; PI3K/Akt/NF-kB signaling pathway
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E L4 SRR FER, 40 IL-2 1L-6 %17, PI3K &A=
KN FHEREGE SR EES T a2 ER

China Pharmacy 2024 Vol. 35 No. 3 + 325 -



DR SR T Pl BTG 5 Akt RT A S AE K Rk A
AHEIZDIRE™ . AL RR Y], MK T
J& , /INBIL T H L6 T IL-2 7K FAIG 15 Th 20 41 Ake,
PI3K 4 B2 /K V- Y5 7+ 5, NF-kB p65 2 1 B 7K
SRR, AR, BROK S IO T AR E i 14 4% PISKY
AKt/NF-«B {7 1l #% , FEARIAE N 1K1 B 22020
JHfL L RN B AR FIRAEAR
25 BT IR, BROK 3 B i o e 45 v T 4 2

PISK/AKYNF-KB £33 53 B M 026 110 J63 R A 0 I

IO, TG /N R IIRIEAR o (EASHIFSEAN WAL RST TR

KA U ] 75 2 LA DG B 5 G MR R, AR L

Sk

[1] ZHANGSY,ZHANGY,ZHENGY G,et al. Dexmedeto-
midine attenuates sleep deprivation-induced inhibition of
hippocampal neurogenesis via VEGF-VEGFR2 signaling
and inhibits neuroinflammation[J]. Biomed Pharmacother,
2023,165:115085.

[2] STEGE G, VOS P J, VAN DEN ELSHOUT F 7, et al.
Sleep, hypnotics and chronic obstructive pulmonary
disease[J]. Respir Med, 2008,102(6) :801-814.

[3] Wi, R0, skiibe, % 5T PISK/Akt . NF-kB 15

T TE RS R RN 57 1 G R I T (0], g
BErpzhZeit, 2021,42(6) . 79-83.
XUYJ,WUW D,ZHANG Z B, et al. Discussion on the
key protective factors of stress ulcer in rats based on PI3K/
Akt and NF-«kB signaling pathway[J]. Yunnan J Tradit
Chin Med Mater Med, 2021,42(6) : 79-83.

(4] HEZPEGERE(PEARR )L PR N

WM. L IRRER AR H R, 1999 1 420.
Editorial Board of Chinese Materia Medica, State Admi-
nistration of Traditional Chinese Medicine. Chinese materia
medica: volume 8[M]. Shanghai: Shanghai Scientific and
Technical Publishers, 1999:420.

(5] XUBRGEEM, BERRLL, 25 . i 77 2 EROR X I /N B

T R 24 1 B G AR IR R VR I ) S35 [0]. vh
25K, 2023,39(8) : 12-18.
LIU Y F,HUANG M, NAN L H, et al. Maximum dose of
Banxia shumi decoction on normal mice and its effect on
insomnia model rats[J]. Pharmacol Clin Chin Mater Med,
2023,39(8):12-18.

(6] FEEMN, T, WP . 2R k2 BAUK A ZD /N iU
FHERIAE FH B LEREIEFELT]. HR245HE,2006,29(9) : 964-965.
ZHAN A P, WANG P, CHEN K L. Comparative study on
sedative and hypnotic effects of Pinellia ternata, Pinellia
palmata , and Typhonium flagelliforme on mice[J]. J Chin
Med Mater,2006,29(9) : 964-965.

(71 WK, M, S i, 25  XURI S 4 S S 4R &
I E B ARG ELT]. B Tl , 2020,41(12) : 163-167.
DI S,DAI L Y, ZHONG F L, et al. Extraction, content

- 326 - China Pharmacy 2024 Vol. 35 No. 3

[11]

[12]

[14]

[15]

[17]

(18]

determination and in vitro activity of total saponins in
Shuangcishen capsules[J]. Food Ind,2020,41(12) :163-167.
RV, F oK XUBH L A% R BL BT 32 A RO
TEMERE BUR )], Th2HE,2021,44(8) : 1906-1913.
LIAN Z L, WANG Y, LIU Y, et al. Determination and
comprehensive quality evaluation of main effective com-
ponents in Rosa roxburghii resources[J]. J Chin Med Ma-
ter,2021,44(8):1906-1913.
BRSE BRSSO A AL 2R T 2 W 1 T
AL Bt E AL R ORI R )], B R SR,
2022,43(15):123-130.
AN X L,ZHAO Y L, WANG H, et al. Optimization of ex-
traction process for Tremella fuciformis polysaccharides
by response surface methodology and its antioxidant and
moisturizing properties[J]. Food Res Dev, 2022,43(15) :
123-130.
FRUEWE , T2 R TN R AE B ) IR AR v i) 1y ]
HER[T]. AR R4, 2019,29(6) : 135-140.
GUO H B, WANG H. Application of para-chloropheny-
lalanine in animal models of insomnia[J]. Chin J Comp
Med,2019,29(6) : 135-140.
VENNER A,LUCA R D,SOHN L T, et al. An inhibitory
lateral hypothalamic-preoptic circuit mediates rapid arou-
sals from sleep[J]. Curr Biol,2019,29(24) :4155-4168.¢5.
MANDER B A,MARKS S M, VOGEL J W, et al. B-amy-
loid disrupts human NREM slow waves and related
hippocampus-dependent memory consolidation[J]. Nat
Neurosci,2015,18(7):1051-1057.
WANG J,MEI'Y F,ZHANG X Q, et al. Aberrant seroto-
nergic signaling contributes to the hyperexcitability of
CA1 pyramidal neurons in a mouse model of Alzheimer’s
disease[J]. Cell Rep,2023,42(3):112152.
PARK W, SENDULA-JENGIC V,NAH S S, et al. Scien-
tific evidence for Korean medicine and its integrative
medical research 2017[J]. Evid Based Complement Alter-
nat Med, 2018,2018:1498020.
HAN B H,D’COSTA A,BACK S A, et al. BDNF blocks
caspase-3 activation in neonatal hypoxia-ischemia[J]. Neu-
robiol Dis,2000,7(1):38-53.
BESEDOVSKY L, LANGE T, HAACK M. The sleep-
immune crosstalk in health and disease[J]. Physiol Rev,
2019,99(3) :1325-1380.
JINY,CUIRJ,ZHAO L H, et al. Mechanisms of Panax
ginseng action as an antidepressant[J]. Cell Prolif, 2019,
52(6) :¢12696.
HU C Q,HUANG L M, GEST C, et al. Opposite regula-
tion by PI3K/Akt and MAPK/ERK pathways of tissue fac-
tor expression, cell-associated procoagulant activity and
invasiveness in MDA-MB-231 cells[J]. J Hematol Oncol,
2012,5:16.

(i H #1:2023-09-06 {101 H 4 : 2024-01-14)

(s bR )

thEZ B 2024 4F45 35 4555 3 1



