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[ Abstract)

people in China have sleep disorders, of which insomnia is the most common. Research into the mechanisms of insomnia

Data released by the Chinese Sleep Medicine Congress in 2021 showed that more than 300 million

and candidate therapeutic drugs needs to involve insomnia animal models and appropriate evaluation method. This article
summarizes aspects of the insomnia animal models commonly used in the past 10 years and classifies them from the
perspective of physical, chemical, pathological, and multiple factors. The method used to evaluate the insomnia models are
also outlined. This paper provides a resource for studies of insomnia.
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Table 1 Methods of insomnia models of rats and mice caused by PCPA

eyl m#F o PR SRR LD HlHE (mg/kg) 4y 2 (] TR R 225 30k
Type Strains Gender  Age or weight Administration Dose(mg/kg)  Administration time Results of the model References
N " 8 Jil N ]
b ST B D, . [31]
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N7 /0 FIE
/N . 5 JA N JevE, B A ]
iz CFEES . b o (3
Mice ICR  #EM 5 wooks e 200 2d WY
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the content of 5-HT,
N T/ 6 ~ 8JH e B - the duration of sleep ]
BB . 3 sleep, [34
Mice ICR M /F 6 ~ 8 weeks BRI p 00 2d slow-wave sleep,
REMS reduced. Their
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SO HEM 230 ~270 g JE M 1 4 i p. 300 1d and circadian thythm  [3%)
Rats . .
disappeared.  Animals
were irritability and
bt N 8 ~ 9 JH b hyperactive. Erect and [36
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K — -
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ats
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Table 2 Methods of insomnia models of rats and mice caused by caffeine

S| ahE M gk EEEIDIEN it (me/kg) LRZYI ] TR, 25k
Type Strains Gender  Age or weight Administration Dose (mg/kg) Administration time Results of the model References
JINER o N AT 30 min
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K \ 8 A - o test, the animals
Rats SD HEM 8 weeks i i g 10 Before test movement distance
K Kol increased.
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4 d TS 300 mg/ (kg - d) PCPA, sh#y i B 5 B
T BRI MEIR S BLS  BUBA E - 2k
HRAARY AR Sy JFF I SR RS, Bk SD K
A1) 70% B 5 , R GK A L0517 72 h
REM REARSE S, sh) S 30 08 JTCH B €4, JTCHT R
JEUT, HOGSRH R AR d B A St gl
Ytk 28 d Je NS D—2EFUME 60 mg/ (kg - d) , &
hn 8 d MR EET kR 30 mg/ (kg - d), FEFHZF
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B — HAFFETE Z R, b2 2 24 ) P[] e B
SIS 8 4 W 4 B R B S TE R BT B
B 20 3 — 45 A N S 8 B AT — L )
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IS 07 o 0N 3 Ak A2 T Sl W i AT R A DL DR
TN | 9574 A ] e B A 30 5 F 2 3 1 S 6 7 1%

I B AT A A e b T R R 0, s A SR

P, AR E AT VRAN, Sy AR BR Sh A AL 7 AU

FHEE IR 225 10 A R0 B R P R ST 5 B S i
£ % X #k(References)

[ 1] Cunnington D, Junge MF, Fernando AT. Insomnia; Prevalence,
consequences and effective treatment [ J]. Med J Aust, 2013,
199(8) : 36-40.

[ 2] Cao XL, Wang SB, Zhong BL, et al. The prevalence of insomnia
in the general population in China; A meta-analysis [ J]. PLoS
One, 2017, 12(2): €0170772.

[3] Li L, Wang SB, Rao W, et al. The prevalence of sleep
disturbances and sleep quality in older chinese adults: a
comprehensive meta-analysis [ J]. Behav Sleep Med, 2019, 17
(6): 683-697.

[ 4] Lemons A, Saré RM, Beebe Smith C. Chronic sleep deprivation
in mouse pups by means of gentle handling [ J]. J Vis Exp,
2018, 140. 58150.

[ 5] Wallace E, Kim DY, Kim KM, et al. Differential effects of
duration of sleep fragmentation on spatial learning and synaptic
plasticity in pubertal mice [ J]. Brain Res, 2015, 1615. 116
-128.

[ 6] Machado RB, Suchecki D, Tufik S. Comparison of the sleep
pattern throughout a protocol of chronic sleep restriction induced
by two methods of paradoxical sleep deprivation [ J]. Brain Res
Bull, 2006, 70(3) : 213-220.

[ 7] Mehta R, Khan S, Mallick BN. Relevance of deprivation studies
in understanding rapid eye movement sleep [ J]. Nat Sci Sleep,
2018, 10. 143-158.

[ 8] Machado RB, Hipélide DC, Benedito-Silva AA, et al. Sleep
deprivation induced by the modified multiple platform technique:
quantification of sleep loss and recovery [ J]. Brain Res, 2004,
1004(1-2) : 45-51.

[ 9] Roman V, Van der Borght K, Leemburg SA, et al. Sleep
restriction by forced activity reduces hippocampal cell
proliferation [ J]. Brain Res, 2005, 1065(1-2) : 53-59.

[10] Dispersyn G, Sauvet I, Gomez-Merino D, et al. The homeostatic
and circadian sleep recovery responses after total sleep deprivation
in mice [ J]. J Sleep Res, 2017, 26(5) ; 531-538.

[11] Katz RJ, Roth KA, Carroll BJ. Acute and chronic stress effects
on open field activity in the rat: implications for a model of
depression [ J ]. Neurosci Biobehav Rev, 1981, 5(2). 247
-251.

[12] Willner P. The chronic mild stress (CMS) model of depression;
History, evaluation and usage [ J]. Neurobiol Stress, 2017, 6.
78-93.

[13] Mou Z, Huang Q, Chu SF, et al. Antidepressive effects of
ginsenoside Rgl via regulation of HPA and HPG axis [ J].
Biomed Pharmacother, 2017, 92, 962-971.

[14] Nollet M, Hicks H, McCarthy AP, et al. REM sleep’ s unique
associations with corticosterone regulation, apoptotic pathways,

and behavior in chronic stress in mice [ J]. Proc Natl Acad Sci U



434

[ LG B2 R 2022 4F 6 H A8 30 %55 3 W] Acta Lab Anim Sci Sin, June 2022, Vol. 30, No. 3

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

S A, 2019, 116(7) . 2733-2742.
Buynitsky T, Mostofsky DI. Restraint stress in biobehavioral
research: Recent developments [ J]. Neurosci Biobehav Rev,
2009, 33(7): 1089-1098.

Chiba S, Numakawa T, Ninomiya M, et al. Chronic restraint
stress  causes anxiety- and  depression-like  behaviors,
downregulates glucocorticoid receptor expression, and attenuates
glutamate release induced by brain-derived neurotrophic factor in
the prefrontal cortex [ J]. Prog Neuropsychopharmacol Biol
Psychiatry, 2012, 39(1): 112-119.

Ngoupaye GT, Yassi FB, Bahane D, et al. Combined
corticosterone treatment and chronic restraint stress lead to
depression associated with early cognitive deficits in mice [ J].
Metab Brain Dis, 2018, 33(2) . 421-431.

Rkl es. (= R AR Tl i BT IR DD 5E (D). B
HEEGE R 2017.

Lu TT. Sedative-hypnotic efficacy of Eupatorium Fortunei Turcz.
and Polygala Tenuifolia Willd. essential oil research [ D ].
Shanghai: Shanghai Jiao Tong University; 2017.

Yasugaki S, Liu CY, Kashiwagi M, et al. Effects of 3 weeks of
water immersion and restraint stress on sleep in mice [J]. Front
Neurosci, 2019, 13 1072.

Berton O, McClung CA, Dileone RJ, et al. Essential role of
BDNF in the mesolimbic dopamine pathway in social defeat stress
[J]. Science, 2006, 311(5762) : 864-868.

Henderson F, Vialou V, El Mestikawy S, et al. Effects of social
defeat stress on sleep in mice [ J]. Front Behav Neurosci, 2017,
11 227.

Wells AM, Ridener E, Bourbonais CA, et al. Effects of chronic
social defeat stress on sleep and circadian rhythms are mitigated
by kappa-opioid receptor antagonism [ J]. J Neurosci, 2017, 37
(32): 885-817.

MROICH, TESE, AR PR 2R RLEON R AT M
I3 ULV G E N RSN - — AT B4 4 AL (0], st
R, 2003, 48(9) : 926-929.

Lin WX, Wang WW, Shao F. The effect of chronic emotional
stress on rat behavior, neuroendocrine and immune response; a
new emotional stress model [ J]. Sci Bull, 2003, 48(9): 926
-929.

T 2%, 1M SRR BOK LA MR R TR A A ) B R Y
TR (D], /RS BIITHERZRY:; 2012,

Yu X. Replicate the rats sleep deprivation model induced by
chronic emotional stress and study on the interventional effect of
Semen Ziziphi Spinosae [ D]. Harbin: Heilongjiang University of
Chinese Medicine; 2012.

EIF, XA, kA, . SR MR AR T R IR 2530
WHT (1. PadLZh2edeak, 2014, 29(3) ; 270-272.

Wang F, Liu ZD, Zhang X, et al. Pharmacodynamic study of
Chaigui Anshen Capsules in the treatment of insomnia [ J].
Northwest Pharm J, 2014, 29(3) . 270-272.

Yan X, Zhang Z, Xu F, et al. Effect of Sini San Freeze-dried

powder on sleep-waking cycle in insomnia rats [ J]. J Tradit Chin

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Med, 2014, 34(5): 572-575.

Philbert J, Pichat P, Beeské S, et al. Acute inescapable stress
exposure induces long-term sleep disturbances and avoidance
behavior; A mouse model of post-traumatic stress disorder
(PTSD) [J]. Behav Brain Res, 2011, 221(1): 149-154.
TREEE. IO B LT SO L R IR R 757 A S5-HT ()
PLKIBESE [D]. IR/RIE . BT EE2y R 2013

Xu RX. The mechanism of 5-HT in conflictive psychological
stress on rats’ sleep phrase and sleep rhythm [ D]. Harbin;
Heilongjiang University of Chinese Medicine; 2013.

Khanna JM, Kalant H, Le AD, et al. Effect of modification of
brain serotonin (5-HT) on ethanol tolerance [ J]. Alcohol Clin
Exp Res, 1979, 3(4) . 353-358.

SRR, EE. X SORN AR S o IR ) AR i
(1. " ARk, 2019, 29(6) : 135-140.

Guo HB, Wang H. Application of para-chlorophenylalanine in
animal models of insomnia [ J]. Chin J Comp Med, 2019, 29
(6): 135-140.

Lv YB, Zhou Q, Yan JX, et al. Enzymolysis peptides from
Mauremys —mutica  plastron  improve  the disorder of
neurotransmitter system and facilitate sleep-promoting in the
PCPA-induced insomnia mice [J]. J Ethnopharmacol, 2021,
274, 114047.

Shi R, Han Y, Yan Y, et al. Loganin exerts sedative and
hypnotic effects via modulation of the serotonergic system and
GABAergic neurons [ J]. Front Pharmacol, 2019, 10, 409.

Oh DR, Kim Y, Jo A, et al. Sedative and hypnotic effects of
Vaccinium bracteatum Thunb. through the regulation of
serotonegic and GABAA-ergic systems: Involvement of 5-HT1A
receptor agonistic activity [ J]. Biomed Pharmacother, 2019,
109 2218-2227.

Zhong Y, Zheng Q, Hu P, et al. Sedative and hypnotic effects of
Perilla frutescens essential oil through GABAergic system pathway
[J]. J Ethnopharmacol, 2020, 279(6) . 113627.

He W, Liu G, Cai H, et al. Integrated pharmacokinetics of five
protoberberine-type alkaloids in normal and insomnic rats after
single and multiple oral administration of Jiao-Tai-Wan [ J]. ]
Ethnopharmacol, 2014, 154(3) :635-644.

WEZ, FBR, SK—WL, 45 VAR 7 B HE I AR T
XA R R BT S IR 3 D_2 A [J]. e B2 4%
W%, 2020, 35(9) ; 4646-4643.

Zeng XA, Zhou CQ, Zhang YF, et al. Hypnotic effect of Songyu
Anshen Formula and effect on levels of hypothalamic PGD2 in
insomnia rats [ J]. Chin J Tradit Chin Med Pharm, 2020, 35
(9) : 4646-4648.

A, R, SRR, 4. PCPA XK BN B2 B P45Osce |
CBIR \MAP2 J K 3% 35 1 52 W) K R 24— 1 -+ T34 T B 52
[J]. WARMEGEZ, 2021, 17(2) ; 14-17.

Shi P, Teng L, Guo HB, et al. The effect of PCPA on the
expression of P450scc, CBIR, MAP2 genes in the cerebral

cortex of rats and the intervation of Suanzaoren decoction [ J].

Asia Pac Tradit Med, 2021, 17(2) . 14-17.



[ LG S 2R 2022 4F 6 H A 30 %55 3 ] Acta Lab Anim Sci Sin, June 2022, Vol. 30, No. 3

435

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

Lazarus M, Chen JF, Huang ZL, et al. Adenosine and sleep
[J]. Handb Exp Pharmacol, 2019, 253. 359-381.

Landolt HP. Individuelle Koffeinempfindlichkeit: Implikationen
fir eine personalisierte Schlafmedizin? [ Self-rated Caffeine
Sensitivity : Implications for Personalized Sleep Medicine?] [J].
Praxis (Bern 1994) , 2016, 105(10) ;: 563-568.

Ko YH, Shim KY, Lee SY, et al. Evodiamine reduces caffeine-
induced sleep disturbances and excitation in mice [ J]. Biomol
Ther, 2018, 26(5) . 432-438.

Kwon S, Yoon M, Lee J, et al. A Standardized phlorotannin
supplement attenuates caffeine-induced sleep disruption in mice
[J]. Nutrients, 2019, 11(3) . 556.

Lin A, Shih CT, Huang CL, et al. Hypnotic effects of
lactobacillus fermentum PS150TM on pentobarbital-induced sleep
in mice [ J]. Nutrients, 2019, 11(10) ; 2409.

Zhang C, Zhao X, Mao X, et al. Pharmacological evaluation of
sedative and hypnotic effects of schizandrin through the
modification of pentobarbital-induced sleep behaviors in mice
[J]. Eur J Pharmacol, 2014, 744. 157-163.

Kim S, Jo K, Hong KB, et al. GABA and l-theanine mixture
decreases sleep latency and improves NREM sleep [ J]. Pharm
Biol, 2019, 57(1): 65-73.
Jang HS, Jung JY, Jang IS,

counteracts caffeine-induced sleep disturbances in rats [ J].

Pharmacol Biochem Behav, 2012, 101(2): 217-221.

et al. L-theanine partially

Sharma R, Engemann S, Sahota P, et al. Role of adenosine and
wake-promoting basal forebrain in insomnia and associated sleep
disruptions caused by ethanol dependence [ J]. J Neurochem,
2010, 115(3) . 782-794.

Hajnik T, Téth A, Szalontai O, et al. Sleep loss and recovery
after administration of drugs related to different arousal systems in
rats [ J]. Physiol Int, 2016, 103(3) : 271-289.

Wu YE, Li YD, Luo YJ, et al. Gelsemine alleviates both
neuropathic pain and sleep disturbance in partial sciatic nerve
ligation mice [ J]. Acta Pharmacol Sin, 2015, 36(11): 1308
-1317.

FREE. i OR8PS R/ N BB AR I
RIS [D]. JeM: bemd BB ; 2014.

Wang TX. Antinociceptive and hypnotic activities of pregabalin

Wuhu: WanNan

in a neuropathic pain-like model of mice [ D].

[50]

[51]

[52]

[53]

[54]

[55]

[56]

Medical College; 2014.

WRLLA, URA, A, A ARSI EUR IR U [T].
2, 2014, 36(6) : 1138-1141.

Gao HL, Tu X, Lu Y, et al. Rat model for insomnia caused by
heart-kidney imbalance [ J]. Chin Tradit Pat Med, 2014, 36
(6): 1138-1141.

AT TSR, T PR LY B R A RS B 2 5 A DR
SN EsE [ D], W SBHESRIE; 2013,

He BS. Screening of active fractions in Suanzaoren decoction
according to endogenous substance and study on pharmacokinetics
[ D].
University ; 2013.
ARHEA. FRAL 37 X JHF I K 2 IR AR T8 K Bt ol 25 338 T3 149 5% W)
[D]. ik Wb B, 2014,

Lin LM. Effects

in rats Shenyang:  Shenyang  Pharmaceutical

of Suanzaorentang on neurotransmitters
expression in the Liver blood deficiency insomnia model rats
[D]. Wuhan; Hubei University of Chinese Medicine; 2014.
BB TV, AE5HE, 55 BAFEUIE R IR SR T ST
¥4 [1]. hAEhBEZE T, 2010, 28(8) : 1719-1723.
Huang PP, Wang P, Li GH, et al. Establishment and evaluation
on a Yin-weakness syndrome model of insomnia in senile rats
[J]. Chin Arch Tradit Chin Med, 2010, 28(8) . 1719-1723.
A, RE, EimEA, S JFARIESR IR R BB B i
PN [J]. sBEZRak, 2011, 52(8) : 689-692.

Zhu J, Shen GM, Wang YJ, et al. Establishment and evaluation
of insomnia rat model with liver depression syndrome [ J]. J
Tradit Chin Med, 2011, 52(8) : 689-692.

TMREL, TERIE , BpRAE, 5. RIRJFFAR AL JOIE K R T 1
S RIEATH [J]. AR R AR, 2018, 33(9): 3890
-3894.

He LX, Zhu YH, Yang CH, et al. Establishment and evaluation
of insomnia rat model with syndrome of liver depression
transforming into fire [ J]. Chin J Tradit Chin Med Pharm,
2018, 33(9) : 3890-3894.

Crabbe JC, Metten P, Ponomarev I, et al. Effects of genetic and
procedural variation on measurement of alcohol sensitivity in
mouse inbred strains [ J]. Behav Genet, 2006, 36 (4): 536
-552.

[WFmEHHI] 2021-09-13



