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ABSTRACT OBJECTIVE To investigate the effect of raw
and wine-processed Schisandra chinensis on neuro-immune-

endocrine network in insomnia mice and its mechanism.
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METHODS Fifty mice were randomly divided into blank
group, model group, diazepam group, raw S. chinensis group

and wine-processed S. chinensis group, with 10 mice in each
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group. Except for blank group, the mice in the other groups were intraperitoneally injected with thyroxine solution to establish mice
model of insomnia; at the end of each day’s modeling, the corresponding doses of diazepam,raw and wine-processed S. chinensis
were given by gavage. The blank group and model group were given constant volume of normal saline. The general state of the
mice was observed and recorded, and the total activity distance and upright times of the mice were detected; the EEG and EMG
signals of mice were recorded, and the time ratio of sleep wake time (wake), non-rapid eye movement (NREM) and rapid eye
movement (REM) was analyzed; the contents of neurotransmitters [y-aminobutyric acid (GABA), 5-hydroxytryptamine (5-HT),
dopamine (DA) , norepinephrine (NE) , cortisol (CORT)] in brain suprachiasmatic nucleus (SCN) were detected; and the
expressions of tumor necrosis factor « (TNF-a) and interleukin 18 (IL-1B) were detected; the mRNA expressions of clock gene
Bmall, circadian clock gene Clock and cycle gene PerZ were all detected. RESULTS Compared with the blank group, the mental
state of the model group mice was relatively depressed, the amount of food and water increased, the body mass decreased, the hair
was rough and shiny, and the circadian rhythm was irregular; the total activity distance and upright times decreased significantly;
the time ratio of wake increased significantly, while the time ratios of REM and NREM decreased significantly; the content of 5-
HT in brain SCN decreased significantly, while the content of NE, DA and CORT increased significantly; the fluorescence
intensity of IL-13 and TNF-a was significantly increased; the relative expression level of Bmall and Clock mRNA was significantly
increased, while the relative expression level of Per2 mRNA was significantly decreased (P<<0.05 or P<<0.01). Compared with the
model group, the general state of mice in diazepam group, raw S. chinensis group and wine-processed S. chinensis group was
improved obviously, and most of the above index levels were significantly reversed (P<<0.05 or P<<0.01). CONCLUSIONS Raw

and wine-processed S. chinensis have a certain therapeutic effect on insomnia mice, the mechanism of which may be related to the

regulation of neuro-endocrine-immune system related biological indicators in insomnia mice.

KEYWORDS raw Schisandra chinensis; wine-processed Schisandra chinensis; neuro-endocrine-immune network; insomnia

Wt T A AR 196 s A AR, BN B 2 18 B
PR Z AR SRR, 2 1t BAT 30% ~40% Y AAT
A [ R 0 ) 2 IR 2 2 A AR T BT 3 B, i
REYICIZ IR AL, B 2 25 R AR PR, PR
DA AR AL, A CRty PR 28) o X AR B MR A 2
A TSR, TE 2 000 24 IG R, SRR
T RR O e ts O AR 25, P TR T
IR T (PR A RE22) | HAT UM% A= ST A 1
15 T ZAMR IR s ORI PRI IR ), A
R ORIR R S B3 HAT BEE R IR MRS 7 [,
TR T 5 HABL WG, TR T P B A S HR , G IR
£ PNE S FWPR DSE ( 7 P G S o e S
R

T2y B 20008 2R 2 10 1 R R 4
VERT L AERIBLE S 2% , 56T A I TR0 SR BR i B
M i AN AE , 5 2 — PR TE . AR T I s, i
IR -5 1 225 DA 70 - B 3 8 24 ) )80 2 2 A T 3
2PN 3 UA- o BE PR S B A 28 L il B =R AR
GUAHEL Z [R]85 5 A1 0 s 5 B AR AT 2 il R 48
WE5E, I DL A 5 R i VR R B 1R
BN AR R 42" AR SC6 i b 28- AL 2l Fi
PRE I 248 PRR A T R s B B A 4 T TLARY , LUSBSA
TLWRT- B I B AR R A 2 (A BB LA, o

1
1.1 zh#¥

JEE C5TBL/6 /N EL50 H, 3 JEIE AR (10+2) g,
W) A {0 e 307 7 D1 3 A MR B A BR A D, sh Hk r= &

+ 526 - China Pharmacy 2023 Vol. 34 No. 5

FEAIES : SCXK ($:)2020-0005, /MU FR FT a2y
KEESLIR B R L S d VR ATIE S : SY XK (8%)
2017-0004, /INELT 12 hoGs 4 % 20~22 °C FHXS
W BE 45% ~65% 14 i PREE A 3%, T @ AR OK R
o ARTLEE LT VTIE R 25 R sh W R S 0 22 51 4%
e, R HE . JZLLSC20210061
1.2 FEHYRIRF

A 22 B HE Y H W T Schisandra chinensis (Turcz.)
Baill. i T8 AR S | K B T — AR IE S 54
PR W], 287104 v I 245 R s e [ I A3 B 3248 24 U 5 4
FEME NAC IR T o HUPEPE A (4165 H31021151, MLA
25 mg) W A g B 2EIEZ ) A RA R, B AP 3L A
Bmall AW EEIR Clock JAIEEIR Per2 N 2 HMIEE-3-
WEmR I ZUE (GAPDH ) I S 4 /R AL W R A R )
It O IR 98 PR FE R F o (tumor necrosis factor- o,
TNF-o) PR (315 60291-1-Ig) Iy A 3% [ Proteintech 2%
A SR RIR VSO R AR IE I BT R e Bk 1 G (1gG)
LS Ezz-AB-1055) 1 A s Sk S ke A= W RHEA
BRZN 7] 5 S 6 404 & 18 (interleukin 18, IL-18) /A&
(It ab300499) 4 H 3 [& Abcam /A A ; 2 H 'H FAR &R
(noradrenaline, NE) X} i iy (4t 51-41-2, 4l JiF 98% ) 4
L 2 b A 0 Dt A T 5 6 £ T 2 B (acetamino-
phen, ACE) % ff /i |y -2 & T iZ (gamma-aminobutyric
acid, GABA) X & it . Z 2 J1Z (dopamine , DA ) Xf & iy (4%
IR (glutamic acid, Glu) X} i i | 5- %2 {8 % (5-hydroxy-
tryptamine, 5-HT ) % B iy | J2 BT (cortisone , CORT ) % Ht
rn o FH DR OB 26 RS (AL 5 43 0l 8 B20338, B21979

rREZG R 2023 4E5 34 445 53



B25300, S10067 , S38336,B21001 ., $20192, 4l J& /3 51|
99% .99% .98% .98% .98% .98% .98 % ) ¥ [ 1 i IR
A R A BRA 7 5 B RbK e B H: A BE K R4 A
g BB RS A BRA /] Lo KB il 47, 6-
bk B -2- JE KL | W (DAPD) 8 0 0 (4t 5 4 B
16D26C36.,16129C76) ¥ 7 T2 LAY TR A
[(EZNEI
1.3 FEUHE

XR-XZ301S % SMART 3.0 #1717 J2# 0045 20 M 2
Sl [ S BRHE AT FRA R 563001 AL 1 5056
A6 0 A6 W TR I T B TR A A B AT BN | ABI
GeneAmp" 9700 HU 54 a5 =X 52z (PCR)Y 344 F Fi
4 Roche 23 7] ; TCS SP8 U 3L 545 i fill R G5 F £
Leica 2 w) ;68003 74 fi 37 A4 22 (57 A ) [ BRI T i TR
AR A BN 7 ; UltiMate 3000 758 &5 24 iR €4 3% Y
4 [ H 7S 12 33 7 ; Triple TOF 5600 Y 8 156 W A7 6] 5
TS F 3¢ [ Sciex 24 A 5 /N BUIR L LA TSR 0 R 48
%% [ 3% [E Pinnacle 2 7 o
2 FHik
2.1 A BEEKRFREWMNG &

A TR B Y T < TR TR SRR S H]
S AE 7K BRI BRI 2 h, SR 3 VR, A 28 hve 4 1R
B IER R T EAL R T2 76 4 °CUKF TP g4
TP LR T4 BN T ARG8T 2 T 2%« IO R T T4
AR INHE (55 100 kg A= 5 FLPRF-hIER 20 kg) 157,
T I, &4 N O D) 28 2 BRIk TR 1 2R
LA AT RAE T 60 °CTIE T8 5 FRASE 1Lk
T3 W A5 (T 2% LR T 8 AR K AR BRI 2 h, 3
PR3 UK, FE 25 VR 4 R  FEVR R TR TR
B TE 4 CUKFETPEfE S
2.2 HEEES5AY

50 FU/NEBHLAY F2s 4 AT o 4 (PH A
XFRE) RO I TR A B 10 H R A
Ah, HiAy A 41/ Bl 0.47 mg/ke I8 I 1 5 FOIR IR R
PEATHEAR 2/ BYE shk B B s ST
B R R 5 S B AN 8] T 45 4T R R 3G B
U R RIERES S A TR T4 T R AL R
SYITHE B A P TR TR A 0.85 g/ (kg -d)™ M PG PEL
INERUE B HBVE P 1 mg/(kg-d)™, 25 AL RSS2 /N L2
TEFRFR A B K T A /N HE R Lk, SRRk
35d.
2.3 INR—ARIRESME

B H WS/ NN (B R B DGR TR |
PRAS CRE IR VIR RO R ) (TG 8l B BRSE
— BRI

FREZ D 2023 4F5 34 445 51

24 /MRBEFEFEWIK

T 255 35 d SR AT S R N RUBCE T
Sy S B A AR 1) v DIHEA TN, 3L (] 4 min, 7
1 min 38 B9, 10 5% 3 min P9/ BRUSUTE 2 R B M B ST
2.5 /| R BE AR A AR NA )

Hg /0N BRURRIE , FH G ST AR A T, 7840 ZR 6
AL B 50 ST FRUA A 2 1) A 5 R R 22 E T A 0B A
A7 E KA ERFL, 7E 12 h/12 h B RECIRAET R
/IS BRI FEL JULFRL T SR T 22 40 53 /N BR A i i L JULFRLT 5
SRS RS Gt — 5 AR ER I IE S5 5, A
Sl B B A (wake) | PR R 20 B I 2] (non-rapid
eye movement, NREM) Fl 't i# AR 2y i A # (rapid eye
movement, REM) , 115 14 B T di B[] Ee o
2.6 SEIGELAF

A 21 /)N R s e RS Fsf A W 0/, FH 0.5% J36 2 H 22
28 M T SRR /N B, DT S B, K b /0N U R
22 3| #% (suprachiasmatic nucleus, SCN)ZH 2!, — /3 &
TWAHER,JF T 24 h NS 2 —80 °CUKFRTRAF &, 75
— BT 4% Z R R R WD E S
2.7 INEREN SCN AL hZiE fRa =il
2.7.1  Jixi SCNAHLUEA M & FREL“2.67 700 T /N Uik
SCN 4147, e ST R A LY 12 2 A F0ve A= B 7K ) ok i
SH G HUATHE W 100 pL, A 360 uL £ Ji F1 20 uL
ACE(WNAHR) . FE4 °CLA 15 000 r/min B5.0> 15 min, W HL
IE W 100 pL THERE /NI, B UK R AE T TR
RO AR - FR IR BT 73 BT -

2.7.2 EIEFM A% SRMEN Welch Cis#E (1.7 mm X
100 mm, 1.7 pm) , JShAHJ 0.01% I ERKIE W (A) -2
(B) , B 3 ¥ i (0.001~1 min, 2%B; 1~4 min, 2%B—
30%B; 4~10 min, 30%B—90%B; 10~10.1 min, 90%B—
100%B; 10.1~13 min, 100%B; 13~13.1 min, 100%B—
5%B). PEFEE N2 WL, M5k 40 °C,
2.7.3 S DUEE T2 RO K T
F I T X NR S SEE B WER 1,

F1 /MEESCNALRZHEBERRNIRRIESE

{6t HEFnlz FEFmiz KRN Bl eV
S-HT 177.100 160.100 70.00 17.00
DA 154.100 137.100 60.00 14.00
CORT 347.100 329400 85.00 30.00
GABA 104.100 87.100 45.00 13.00
NE 777.700 731700 50.00 35.00
ACE(1ik7) 152.000 123.000 3100 14.00

2.8 /INRAGSCNALRH IL-18 . TNF-a Tk il
HU“2.67 T 4% Z2 58 WY 5 v 1 5 19 /0 B i

SCN UL MR T A W3 Y 5 K, A IL-18 —

HU TNF-o —H0 (Fi BEBE 43 511 2R 1:500,1:100) , 5 7 2

China Pharmacy 2023 Vol. 34 No. 5 + 527 -



K, U H I BEIR 525 whifk (PBS) Wk s A S SR 9
FARCI AR 1gG Zht (F RN 1:100) , EiRIFF
15 min; fil A DAPT i 4L (5, PBS ik, Bl 2 YE e IR
Ao BESKYI A AL B 5 AN A% (X400 ) R0 BT £
Image J X e G A T AR SO T H RO
PR IE =X X G HR B SAZ I AR, g e e
AT B MEARRS, Ha5OE&DAPL,
2.9 /INERF% SCN B4R 1 Bmall . Clock . Per2 mRNA &
peiy: L Al

K FH S 25 i PCRKIN . 2,673 — 80 °C
IRAFR /N BRI SCN 2121, 96 H Trizol #2HUEL RNA , Ik
DG RNA Ve FE Rz 4l B o B R RNA G i, JCFE 58k
cDNA J5 4T PCRY 14 o W 451F4:94 °C, 30 s, R S5
S =R, B 94 °C 55,55 °C . 155,72 °C . 10 s, AT
42 NERR , F LAKS I Per2, Bmall , Clock mRNA f Rk
SR 274 H SRR AR A KO, 37 L GAPDH
RS BREEDH, 25 FE R 5 | W 81 B = B DL 3R 2.

x2 S|YUFESIRFFYKE

R I3 P bp

Bmall 35141 GGGGAAATACGGGTGAAATCTA 275
iE147: CTGAACCATCGACTTCGTAGCG

Per? [-§#5147: CAAGGCCGAGAGTGTGGTGT 190
MiE141: GGTGAGGCCCAACTTCTGAA

Clock 35141 AGAAGTTAGGGCTGAAAGACGG 262
14 ATGCTGTCTGGGAGGAGTGCTA

GAPDH [4#5147: CCTCGTCCCGTAGACAAAATG 133

F14): TGAGGTCAATGAAGGGGTCGT

2.10 FitFEFE

i BdE 4 R St i1 4% 44 GraphPad Prism 6.0 Zb#
TR x £5 8o, 21 0] e BCR HIFR R R J7 22504
VE—AL W LA fd FH LSD-1 /56 . A6 7K #E a=0.05,
3 &R
3.1 A& JBEEBRFXINR—AARSHI RN

25 /N BB FICRAS R4 sk sons R B
LR EFIOKIER , BABEOGE, BRTERIER. 5
25 L A, AL /)N BRURE BlOIR A X 22 B L % 41 L3l
THCRBUER 25 2 RN A2 Bt IR B B ORI, A
REAR, BACHRETOOGEE , B TR AL . 5
BEAUZH LA, A PR T PR 4RI 1 v 3 2N R
R AR AR IR B AOK B AL (R = F ), &
ROFEA D BEACEE BT AR 2] 2
3.2 A AIEKRFX/INR B EFESRIE N

523 A PO BRI 2H /N BRI B R B L LT B
) E AR (P<0.01) . SREAUZE LA, 3 V8 2/ B
SEBNIEES | B YR B (P<<0.01) 5 17 TR T
A AR TR 2H /N B BT OB B E i (P<<0.05)
SR ILE L,

-+ 528 - China Pharmacy 2023 Vol. 34 No. 5

80 40
E 60 b 30
g a § b c c
ESlY =20 R
i o
20 10
0 0
I o mwn v I I mNy Vv
ARG BRE R B. HAZ UKL

53

T a5l BRI T a2 5 IV 0 FR T4 V 2 AR TR
T a: 525 AL E, P<0.01;b: SHIEIZ LA, P<0.01;c: 5H5E]
4, P<0.05

Bl €#ANMNRBETEDIHEXEFRENER (x5,
n=10)

3.3 A& BEELRF/NREER AR

523 Bl e, A 4H /)N B wake FIT o B[R] Y I
7+ (P<0.05) , NREM ., REM Jir /4 I} i) bt @ 35 T [
(P<<0.018% P<<0.05), SHEAIA] b, Hpa P4l 0 1
R F-2H /)N B wake JIT (5 Fisf ] FE i 25 B (P<<0.05) , i 75
TEAL P TR T2 AR R 2/ BRONREM T 4 B ] L
TS (P<<0.018%P<<0.05), 45%TLK 2,

REM i (5 1] /%
o 5 & 3
NREM It i fisf o] /%
8 8 5 g

Sy
=)

o
o

I T mw v
A. wake

Lol AR L e PR 5 IV B TR 1405 V o AR TR
T a: B HA LA, P<0.01;b: 525 H L, P<0.05;5c: HHEIL
HeAE, P<<0.05;d: GHEELA [L A, P<<0.01

B2 FHHNRERNBOENER(xLs,n=10)

I oTmyw v
B.REM

I mTmy v
C.NREM

34 4% EARMKFINERKSCNARATHZHERLE

525 U2 A, B2 /N B SCN 481 5-HT &
I FH PR (P<<0.05) ,NE DA .CORT & &1 g & T
(P<<0.01), SBIRIZ LLE, VG P 41 R O /N R
fili SCN £H £ th GABA . 5-HT & 1 2 i 3 JH & (P<<0.01
5 P<<0.05) , i TubRk 21/ EUK SCN ZH 21 DA .CORT
i W E PR (P<<0.01) , A= U417/ B SCN 41 21
H CORT 7t i E WA (P<<0.01) ; Hb PG PEZH /)N KU SCN
2041 DA CORT . NE % 3 I Z FE Ik (P<<0.01) ., 45
T 3,
35 A ERKRFIT/INRAGSCN AL F IL-18 . TNF-a
E 3w : kAl

525 P4 b A BT A /N BRI SCN 41 40 IL-18
TNF-a [R5 ERIBHER , 900 B 34 i 2 T i (P<
0.01), SHRIL] FbAS, PG PEal O IR FAL/ NS 25
J G B CFRIBINES , DR B 44 I 2 AR (P<<0.05 1§,
P<0.01), Z5HRIE4~FE 6,

rREZG R 2023 4E5 34 445 53



[
S

o) ~
E20 2
& 53
N> =
P =
m =
210 T
5} e
0

I T mmy v I o mmy v
A. GABA i

B.5-HT it
800

~ 2600
=4 E
5 2
B} £ 400
= £
O «
a 8 200
0
I I mN Vv
D. CORT &
15 a
c
210
E
eh
£
@5
Z
0
I I m v v
E.NE &

T2 AR T P el s IV 0 R 741 VAR R
T a: 525 AL, P<0.01;b: 5725 H Eb#E, P<0.05;c: SR AL
H#, P<<0.01;d: 5HAIZH [L#e, P<<0.05
B3 &HH/NRRSCNALRhHZERSENRNLE
H(x*s,n=10)

DAPI NF—a Mcrgc
L2 g I ASERUZE 5 T P s IV 30 R 720 V2 AR R
T 80585 . TNF-ou; 5 (19656 : DAPI
4 FH/INRANSCN AR H TNF-a RiIZH BHE (%
B, x400)

EZ R 2023454 34 555 5 1

DAPI IL-18 Merge
T 28 (U2 s I oASRLL 5 T M VG 205 IV P R T4 5 V AR TR
T4 G IL-18 5 ¥ (4585 : DAPI
E5 FBHNMNRESCNALHIL-IBRIEVERE (&
B, *x400)

SRR

I miw\y | B | S S

A. TNF-«a B.IL-1B
128 (45 T AER02E 5 T M P20 5 IV 230 Rk 7415 V o AR ik
Fellsa: 555 (ALILEE, P<0.01;b: SHIUBILL LA, P<0.01;c: SHA
2] LA, P<<0.05
6 &H/NR A SCN AL TNF-a IL-1B K 38 &
#R(x+s,n=10)

3.6 4 BRKRFIT/NR K SCN AL & Bmall, Clock,
Per2 mRNA TR 5200

5o HA i, BRI /N UK SCN 44U Bmall
Clock mRNA XI5 7K1 i 2 T+ 55 (P<0.01) , Per2
mRNA FX] FRik K B 2 T % (P<<0.05) . SR L

China Pharmacy 2023 Vol. 34 No. 5 + 529 -



A, Hb Y P 2H AT K T 2H /)N BUIR SCN 44 v Bmal 1
Clock mRNA FHX} B 7K P-4 i 2 FEAIR (P<<0.05) , ML PG
PELH /N BRI SCN ZH 2 Per2 mRNA AHXT 221k 7K -4
TR (P<0.01), Z5RILET,

2.0 2.0 2.0
o1 E a 15
Zh 4 g gl g 4 gl b
B X )
'H\‘] 0 ® 1.0 “Hw‘l 0
= = =
£05 Zos5 Z05
0
I T myvv I T my v I T vV
A. Bmall mRNA B. Clock mRNA C. Per2 mRNA

Iz s ARV T VG PR2H 5 IV 0 HR 20 5 VAR R
FHa: 525 HALLLEE, P<0.01;b: 525 A 4R, P<0.05;c: G
HILH, P<<0.01;d: SR AL, P<<0.05
B7 & 4H /R SCN 4H R th Bmall. Clock. Per2

mRNA RIEER (x+s5,n=10)
4 itig

TR, XA WA K B 23 S5 b B Il R
FHH 2R, (o AR REZ ) 5y b, (AR )
TR TR BRI, (ki AR T RN R
-8 T ZE T AR A T fe e gk AR
), BRI =R = H GRS  ORI
il 5 AE AT A 7 24 3 385 LG B DAk, 10 B R
OEERIR,

H T, R 532 B B 25 ) () 25300 R F NG B L2
YR T S SR S, H G S %) 4 T o S 8 E ST %
B F- 20 1 1F 2h ) 3X — B AR X L I R A — 2 £ W
M, i EEL P 2 T M B B0 9 4 48 bR . NREM Al
REM 2t i A I A i 2 AN E SR B, 3X 2 S AR 1 30
TR T REAR A BT, ASBIFFE I ) B AR IS A A B, A A
Z1/INEUNREM A1 REM Fr (& B[R] L & 3/, 4574 i
FHWRFIAI7 )G , NREM A1 REM FF i i i) Lo (G 3 388 i
X EHIE I TUPRT Al A B i NREM AT REM T i i)
[i8] B S R S [

ZNMH | S PR b TS QR N & I i LN U U
FELZRER . P s NI RGEZ A B T#i 2
36 0T R A IR N TR R S — N R AR
W2 A L] R AR S pE IR VR . R IR S
B e 2 v 75 o/ £ N ol I N g
(hypothalamic-pituitary-adrenal , HPA ) il 2= £b1 | ik A i
i 5 HPA it B % B O™ 5 Ml R 32 2 AH G A b 28
196 5T 5-HT A LA B4 R0 T el % 55 A% o0 i e B g iz
FRI R B ER , %2 HPA Bl DI B8 , GABA 1134 in ) 25
PR B B R o8 3 R IO 3R BRI UL A, HPA il
RO B R B SR AE DA R g e B 38 it , 242
HEHRBE ™, ARSI EE R BN, — 5, 1 HR AT DA
3 SR IR/ EUR SCN 4121 H GABA L 5-HT Y 5 i,

+ 530 - China Pharmacy 2023 Vol. 34 No. 5

IR DA CORT & &b, 53— 7, 2/ Il R TR
J& . S HPA il 2y P2 BE 1) CORT 5 4k i 3 R AIG , ]
AT R CORT & ik, £ S 15775 HPA il i i i

Mo 285k A I TR T A fe B IR A S e 22-

IR RG] oo RIS R S ik

S APE R G R VR , 8 I e A L AR Y 2 R A A T

FIPR AR BT A T 28I 73 M8 R 43¢, 3 100 90 42 e

. Z5ZE R A 1A 7SR, Horp TNF-o IL-

1B 55 MR 3 P2 B AHOC . AR SEIR AR o, AR T T

Wi T35 1 FAIG /I B SCN 4 20 rf TNF-o FITIL-1B 19 3

i, 454 HXE REM A NREM ST 5 i ] B (9 2 4 42 7

A TR T AR BRIV E IS0 B 22- N 0 R 5

5 G AR SC , H A VR A 22 PN - B R 2 L

s T IR St — PR

1407 N NS 78 712/ 22 ke B L7 S O A Rl A
i SCN (14 2% £y M 18 15 B[R Clock . Bmall ) mRNA A%}
FRIKOT TR AR S A SE R Per2 ) mRNA
AR RIIOK ET e o A BETEHGERR , A= ) Bh A S
Clock .Bmall W] L5 | 24 28 Ay PRI 55 | [ B 52 g 4o
223 RN, P BE 2 LI REM 2 oT i PRI ™, 3L
REEFI Fof (B SEE 4G o AELAE PG TR ok B AR 75 5 A ) o
A RSB AT R 2t DT .

LR L RTIR A I R R R B — 2 BTRYT
RCR, HAHLH AT RE -5 el 42 2 RN BB 28 - AL 93 - B 2 1)
ALY AR AT
Sk
[1] PEEVERJ,FULLER P M. The biology of REM sleep[J].

Curr Biol,2017,27(22) :R1237-R1248.

(2] SRMG, MR, 2R, 45 . BT R i R A M IR e
KGN A OC R BT [T]. hAR B AR B2 E 20 A
2019,38(11):1237-1241.

[31 akbkgE, XIMESS, BRI, 45 . TO0R 7 B ARiE R oE ]
LT PR B4, 2004, 6(3) : 219-220.

(4] SR, TR ARED, 5. R TAIRRX RN A
FRECI IR SRR IRV I D). Hh B 4R 222k, 2020, 40
(4):861-863.

[5] LIN,LIUJL,WANG MY, et al. Sedative and hypnotic
effects of Schisandrin B through increasing GABA/Glu ra-
tio and upregulating the expression of GABA. in mice and
rats[J]. Biomed Pharmacother,2018,103:509-516.

[6] EAMGE . QTR T FL IO X R B OR LR A i Th 4 21
GABA_ARal .GABA_ARy2 NKCC1 Kk m[J].
FUBERR PE 22k, 2021,8(11) : 1916-1918.

[7] B, ZEsh, Bl % I 7 K TEANDPHAETT IR
B 5% SR (D). P IR 24 B, 2022, 33 (18) + 2295-2298,
2304.

(645 536 1)

rREZG R 2023 4E5 34 445 53



