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L. JESTEZ KA, DU ES T A4 X — Wi g 375, 610032; 2. dbnihEZ KR EHITER; 3. dbaihs —hpyEL
BERE; 4. hETPERE R E R

[(fEZ] BR RiITERBBE7BLZH ARG TRAERIE . FiE 60 R SDIM X R ik 3yt A0
HHRXRAS2A, M AZOMI3 R M3 R, SERAKXKARAETNE SR EFBELSTRFERHAR
(PCPA) RERMI=ESNZZTRLZIRIRK RAR, ¥ 26 R AR 09 K A A HEA L8 Fe B k7 28
BI3R, EAHMAFD T IR AFHEA 1.8y (kged) R, ZOEABEAMAKRIED T 10ml/ (kg-d) %
MEREF, L 4R, WEXK—BATAFENR, RARXKCILLAHWF E AN KR BERE L (BEIRHG
A, BEIRFFLS ), KA Western blot 34N X A T LA 4P A B CLOCK., F AR AREEEAREESD
(BMAL1). Perl, Per2%& @& %&iA, RT-qPCR ZA4& 0 X & T /i CLOCK, BMALIL, Perl. Per2 mRNA f&ik . 4§
B RO EMAMDRAEZRLERIEF, EAAR I RZAKAERFENRTOHEER (P<0.05), &4X
REEAR B RA 2 FH LA FEL (P>0.05), 5rassk, BAMAKXIHARESZ, THG R EEN
HEK, THBRE, BEKRY, BRER, EFF. &F T4, HWE, REEFHZE . RERIAH TR
mIG; FfECLOCK, BMALL & & & A K-FFF, Perl, Per2 & @ & ik K-FHAL (P<<0.05%P<0.01), 5t
ALAE, BRFER FAAKREN BT, ORFDRARY, LEME, 2ALF, REAK, TLk
Per2 & @ & ik KP4 7 (P<0.01), CLOCK, BMALI & Perl & & & A KF34) R4t 3 &L (P>0.05), &2
XA T £/ CLOCK, BMALL, Perl, Per2 mRNA A8 £iA ZIE £ FH L% FEL (P>0.05). FHig £k
T T R B 4 2 R RAR R K R IROR A, BAE AL TR S ER T S hE A A L B Per2 B & KA A %
[KEiR] Resd; XKk, LkF; TEBE;, AW AR,;, BRT#

R MR R 4 K 240 22 300 4 PR 4l B 2 B EAR 22
—, HRIRARENTE G IR 16% ~ 47%, FER
B AR PRI | BRI AR SR RIME | ) ok BT = ) L i
&, EEEW BN AT EE . LR
o 2 I HRAN A2 IR I L PR N PRI K 52
Me, 37 FLA s 22 25 G AR AR DCRE AR A B . T AN
LRI = URFTR R, MR Z 1K
T AFAE T X B (suprachiasmatic nucleus,
SCN), FFZ 5 SCN ¥4y B IR 7 1 i B, i

E LB 45 09 8 B K44 7K T AFE 2 (401091401) 5 o & R B=
22 R H (202121225-340102) 3 44 BEAE TR 3k “3+3 Tf2”
(JX336)
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PR R N HASZ AR SO E T, (A R
Beoi e X — AR B R Y, miEE T
HRX R G0 rp A P SR R B SRR REE . MR
AT sh R, an el g 23 B Be A, AR
PR () 2 A RN, R PR A I MR i TR 30 £ ek
A%, Quintela %5 ' RS LI, MERCERE S SRR
SLARLE G AT ARG N k4 DA rh 05 B0 52 AR A% e s AR
A (BMALL) . Perl Fl Per2 % A5 ) b 3L [R i)
ik, DA M HEE ARG

] = KU P AR R A sS T 0 B o iR S A
H A TR IZIG YT Lok B4 2 0 ORI, 7 1 v S I
R Ty 1 LA B TR, HR WL Rl B g
I, ASHFF 5T WS T JiR 32 %o ] 0 28 1) 2 IR ABE 7R A R
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T Fe AR B R R SRR RS, SO R KIAIRYT &
TRl 2 22 0 e R T REAE AL, S HAB Y A 4
BERF2EARYE . AHIFSY O3l A 1 # B B 2 I Mt
BEBe e 25 B S S s R B A, (R RS
XK2021-109,

1 MREF*

1.1 %%

SPF ¢ MfEPE SD KB 60 H, 7 W%, K&
(195+15) g, WgSLTFdbat 4kl FlFE 256 sh i R A
BN W, SE8 sh ) i F AT e S . Jb 3 SYXK
(1) 2017-0033, 1137 T 5 AR = B2 B I b e g
PHEBENTE RS s, BE3 R, \EE22.0°C,
MR 50. 0%, HliaRERFIE, AREEmK,
12 h ST A A
1.2 %

WiKHH T . Ll F15g, REEISe, AS
15¢g, HtE12g, AMHF15g, HAT15g, HIRLT
15g, WWHiF15g, %310, HH30g, 44530¢,
FE215¢g, AWM 15g, EFO3 g, WS g
SR 7R H A R A A 20 A BRA R, K180 ¢
HR AR T 1 LK, KBS EE
WOk oE AV, T EWRIE A 0. 18 g/ml, 4 CIA MR
o WAL R (HLAS B S 25 B0y A BR A
A, 10mg/F, 5. 733020422), %5 g TNk
ZAT ORI A AR, A1 LZEIRK FE 48 20 0
fif, 5 R N S mg/ml BN RE AT
1.3 EZXAEALE

AOENER (PCPA, L5 BAL R AR
A, H#itS . RH319419); CLOCK#ifR (HERIA:
YR ABR AR, 5. KL10530-01); BMALL$
& (Abcam 2 #], #t5 . ab230822); Perl FLiEk
(fit5: 13463) . Per2 4tk (Ht'5: 67513),
R = JEAEYEARABRAF; B-Actin (L [H Cell
Signaling Technology A ), #t5: 4967); itk 80
(CP %% , #it 5 : 2021040) . " HE B g (5 .
10004160) , [ 254 k230 A FRA R 95% &
BE (bl ERAELGLARAAE, #5:
20210604) ; 5% bR SANESHR (FRIRILFFZ:80Y)
PRt AT BRA R, 5. 080601569); BCA [
R & (st B e A Rk A BRA ], it
T 02912E) 5 INEPTAR G (H+L) (5. 111-
035-003) . IR IgG (H+L) HRP (L5 115-
035-003), FE[H Jackson Al ; ECL (3€ [ Millipore

2H], 5. WBKLS0500); Trizol (ZE[E Invitrogen
ovHE], S 5346994) 5 HE QUi (BRiE IR AEY)
HARARAF, #t'5: €220101),

2720 B PCRAX (EE ABI/A Al ); Mupid 2plus
HUHL Pk #E ( H A TAKARA 28 ] ) ;5 Image system
(EUV-LDUV) B NAR RS0 (4 [E Biotech A 1) ;
MICRO 17TR #4E5.0 ML (3 [ Hanil A 7] ) ;. epMotion
5070 24 [ gh ik TAERE (178 [E Eppendorf 24 7 ) 5
DHG-9240A #USA147  (ig—1H/AH]); BT-214
B R (5218 Denver 24 1l ) ; Roche LightCycler®
48011 4 52 1} ¢ % 72 f PCR &2 48 (Hi -+ Roche 24
A] )5 ST5020 #Y [ 2 Je Bl (% Leica 24 F] ) 5
ECLIPSE 80i &% 2% 12 fit 4% ( H 4% Nikon 24 7] )
H-1850R Al i s VR AL (IR AL 56 = A8
FERABRAT)

1.4 Zshihinit

60 HSD K FUIE M MR 95 3 K5, ELE 10 K
(Bp2~oe s sifg W) B H9: 00 T H1E ik I
RS 7, R IBOR B B i vk . REARERLT
5 1 95% C BEVS R 5, AT HE g s, hPERTie
BR, LB NWEE . MRAfAR . S
WHkr2% ok (8] K EBHIE IR AN [F 3l A
WX A0, Bl TRl S A0 MR A DR
Y, snT DD A A R AN ShiE R DL
KA i, st s Eod itk g
Y ST WL X ET O R E AAb E R Af
EHERUR; S T WA bR A A
B A MO A A0 A = A R R I, A 52 K
55 FE R AR (R B 1 SD K RS 55080
1.5 #A#ES

52 KBl R LA Y SD K BRUR H Bl AL A 7
TP A AA 13 | R4 39 H ., B4 KR
KT T 221 v ST Rl s 28 R BB TR, A8
RN bRIE R K B R ZETL, KBNS A
FER B AFE G Y BAOPTRINT . iR KR
FHO9: 00LA50 mg/ (kg+d) FHABELIFIFRES,
25 A LARMAR A BRERKE S . Tl Ress 5 Kk gh
SEXT A R RATIE Ml b S0 8, 2l 14
K WRBADEZNE, I8P HEAL, i
FRAEZ T EBORIE (7.5 mg/ml), HEHEH 30K
(HP A RELF IS mg/ml 14K, 7.5 mg/ml 16
K, B H K A T DL R R 2R
W) H IR BB A AR AL, &S A K R Bh i
SRR, TERTZH K BRI BB R 2L, SR
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Jr s R K B R A, AT MRS, BOOGRERE
TRE, RETERE, WUEBEARLT)

Pl 446 28 3 R USSR A S D S 5 2 K, SRR
i 1 G PCPA VR 8 YR 72 A 57 2R IR R BRUAE AR 11 g
PCPA ¥ T E9 A FEER K (pHAE: 7~8), JMA
R 80, I T30 ~ 40 CHYMR K hEfT KM,
FATHES) . WRIH KB TR H 9: 00 L PCPA TR &
W 450 mg/ (kg-d) HEATIE RS, KR E 5
R 10 mlkg, ELLLG 252K A E R K RG24
JilE, WEShUCHE, o bERR, BEORAS AR, B
TR, PR R IR A RE AT
1.6 Bk

Bl 2 22 BT R R IR AL s v b R, &S il
PIERSET- 1, SRAISET- 13 1, HENFA
W2 WS RIVEME I TS, R4 A 12
H BRI R 26 H o K 26 HrE AR K U
UL REHLEC 75 o AR A kA 4, A
13H, REGHALESR (LR Iriks)
PR R A FUAE T8 . PCPA IR SIS 2 K,
FIR A K BT A H 9. 00 L Jik 17 50Uk 577 75 T
1.8 ¢/ (kg-d) FATHER, HEBHEBN10 mlkg, =
FH AR K BRI T8 H 9. 00 TR AR A B 4L
KAEE . SAHHES LR, EZ14K,
1.7 MERIRAFA Ty ik
1.7.1 KA —fHot  SLgadf2 b K B H )
Wemash, kg, Hefili, B, BIpREE B
DLHAT PSSR .
1.7.2  RAKREWEAF 5Bt KR kR
N ORG24 05, 17I0E L Z PR SLgs
W NG B L2 R AV T AR B K, B VR R
1% W G ES Pl 22 s i, T 1 i e i K B e
FIE A B Z8 (35 ma/kg) o i FH R BRI IE 2
5B, sk K BRI (S s 2R
SRUHH IE S B 2 1 min DAL A RSEA]) R0 IR 5252 5
(R TR I 2 S99 2 25 B AE S SR B A sF ) ) o
1.7.3 KA Western blot 34 X R, F s CLOCK |
BMALL. Perl, Per2 & & k& ik WU FL Z4N52 0645
W24 hf5, FHHRHBENE TR 03 R KR T
MR FTRANSE, Wik, Fuk bEorEs R ERN T Bk
12, RIPA ZE PRI, 4 °C. 12 000 r/min
B 15 min (BO0FE 8 em) . B, i BCAE
P e i) el FH U A I 3R TR B . il
HEM & TR R AW . R B E T
i, B 10% B, WRAG IR FE N 5% T k]

BEFE S DA 30 we/fl. HTKRME: Weds i iE
90V, 2420 min; 4B EEHE 120 V, @i WG
FI AR 18 2 iff 22 B Bk f5E 1k Ao ED A ek T B AR A
300 mA fH i ; 0.45 wm fL42 PVDF B, % 5B ()
60 min, M) : WPEE 2R BT 5% BSA-TBST 1,
HKFFEIRBEF 1 he 43007 —$t (CLOCK 1 : 1000,
BMALI1 1 : 1000, Perl 1: 500, Per2 1 : 5000) A
—H (1:10000) WFHEIFVEE3 . ECLIE N E T
BEM N 3~5 ming WA BOLE B . Ei,
BCA ILE 1 .
1.7.4 % A RT-qPCR # # M F &£ & CLOCK.
BMALI. Perl. Per2 mRNA & i& R 240525
G524 hJE, AR HBEVLECF R e 4 2
KE, Wik, BYIFMUE, Tk B REmN T E
M 2H 21, FyeE ™ B 2H 21, FH Trizol $2 BUEE 5
RNA, ¥ RNA, FRIGEIEHEINA MOPS 2% M Fil
DEPCIK, fInfAsfk. ¥ 20 % 60 “CA= A7 I H i
NMAZTREE R YR, #EE 30 min. B4~ RNA FE 5L
D) WG ER7 Ol W = 2R LR e IR | AN A G 1 = 2
o, HLK 25 mine RNA RFG 5%k cDNA, A 4
Al Premix Taq. GIWIRGY) . XA cDNA, Hrp—
BRI AAE D BT R, IR A)JE B F PCRAXH
AR, HLYK 20 min J5 SR IEAH . B FPOLE &
PCRAXL AR5, #EAT2ERM, &3, Ja i
465~95°C, BB I mILE K —
WA R A R ARG L, 514 S sE Ty 41 an
. B-actin: {if GAAGTGTGACGTTGACATCCG,
T GCCTAGAAGCATTTGCGGTG; P4 K 282 bp;
CLOCK: FEi#GCGAGAACTTGGCGTTGAGGAG,
It TGGAGGAGGCAGAAGGAGTTGG, 7= ¥ K J¥
146 bp; BMAL1: I {if AAMACTACAAGCCAACATT-
TCTATCC, F i ATCTTCCCTCGGTCACATCC, 7
P B 102 bp; Perl: L% AGACCTCGGCAGGCT-
TCG, i GCGAGAACGCTTTGCTTTAGAT, =¥y
B 102 bp; Per2: I {if CAGCAGAAAGCAGC-
CACTGAACA, T i GAGGACCAGCAGCACAGAA-
GA, WK JE 159 bp.
1.8 %it#rik

K HI SPSS 25. 0 Ao il o i B R 2
BB ISR ebnifi 22 (xes) FoR, TEFH
Z 1 8] LR FH B R 28 7 22 0 B, 4 B) 7 7 Ll e
K HILSD K46 5 7 22 AN 5534 W 2 41 8] Fe R
Welch Bl F G5, PP LR H Dunnett’s T°75 o
AFF A IS T8 BOREL AL 80R 7Y 3 X



- 838 - FELE 2023 F4HE

64 #4565 8 B Journal of Traditional Chinese Medicine, 2023, Vol. 64, No. 8

(M (Q,, Q)] Fx, EENSHENSIEESH M
Bl 2 8] LR R AR 3G . P<<0. 05 M2 F A4
ES-9'8
2 H#HR
2.1 BAXRA—MEHE LI

2 HA KBRS R, EKER, HX

W REENCRAS, WEIGER ., Bk,
KWL, A H AR, REEEE ., FHSEmIE.

R R R FICIRAS 22, SREkadiZb, mrlE ok &
L) E T K zﬁ@ﬁﬁ\%kﬂ\mm@ﬁm,
PPN . e, R IR R L S B
PR, BARRE., GRE. QFTH. Sk,
REELE RO FARESRR A IE . ERiaA KR

FERORAS R R W] R 4r i, SREVKIER, BRI
SRR, PR R W S sl BEREE

EAEE, KEREWEG . SE.
2.2 BHRIBIREILEMYFE LI R bk
FKn, SEAE, BRI FERZA K
FUBE R 22 B K (P<<0.05), BEHRIEAR 9] 25 5
TGt X (P>0.05); BRI S fikiz 4 K
BRI R4 0 b e 25 S G i3 L (P>0. 05) .
2.3 AWK RATLMCLOCK, BMALL. Perl. Per2
B8R
F2n, SEAAR, BAH KRR T F
CLOCK. BMALI & 1 &k KT+, Perl, Per2
HEHRBKERE (P<0.058;P<0.01), ik
HREUT e fili Perl 2 1235 7KF F R (P<<0.05);

&2 AAKRRE EKCLOCK,
Table 2 Comparison of protein expression of CLOCK, BMALI,

SRR R, k4l R BUT B i CLOCK
BMALL J¢ Perl 8 [ 3RA K TG4 E XL (P>
0.05), Per2 #E IR AKFTHE (P<0.01)., &4
HEHEKELE

T AAKFULE CZ 0D 2R 45 5 A
Table 1 Comparison of results of the pentobarbital sodium syn-

ergistic experiment in rats of each group

[min, x+s/M (Q,, Q,) ]

4 LBk MEE HI 75 A 3 MBI 5 25
2 HHA 12 8.50+3. 61 294. 08+106. 19
AL 13 5.00 (4, 11) 411.38+155. 14"
TRz A 13 7.00 (4, 13)  407.00 (396, 627) *

T a) SEA41HE, P<0.05.

e — -

CLOCK

BMALI — D —
Perl D — —
Per2 — . ———
p-actin ——— ———— —

ZAH HRE  ERGH
{E: BMALL, JP3beszihBits it En.
B AR BT Ay poRe O 2 1 L Uk ]
Figure 1 Electrophoresis of hypothalamic biological clock
proteins of rats in each group
2.4 X2 KA T & CLOCK, BMALIL,
Per2 mRNA & A Jb 4t
FI3N, FUARRT LMK CLOCK, BMALL,
Perl 2 Per2 mRNA fHX} Fih i [L IR 2= R B LG
B (P>0.05).

Per2 £ [ 1K L
Perl and Per2 in the hypothalamus in three groups

(IR, xxs BEM(Q,,Q,) ]

Perl .

BMALIL, Perl,

2H 51 TR CLOCK BMALI Perl Per2
E{EE 3 0. 150. 07 0.30 (0.27, 0.53) 0.36+0. 07 0. 830. 01
k] 3 0. 56+0. 10" 0. 60+0. 07" 0.1120.01* 0. 1920. 07
IR AHA 3 0.36+0. 19 0. 34+0. 09 0. 2120. 09"’ 0. 54+0. 107
1:: BMALL, J5 B Z B R M .
a) A A4, P<0.01; b) 5 EHAE, P<0.05; o) SHEBIALE, P<0.01.

3 AHKRET EMCLOCK, BMALL,
Table 3 Comparison of the relative mRNA expression of CLOCK, BMALI,

Perl, Per2 mRNA HX} ik i

Perl and Per2 in the hypothalamus in three groups

[RKEEAR, wxs5iM (Q,, Q,) ]

217 IR CLOCK BMAL1 Perl Per2
E{EE 4 1.14 (1.03, 1.30) 1. 08+0. 15 1.17 (0.93, 1.49) 1.160. 28
T ZH 4 1.32+0. 29 1. 07+0. 25 1. 370. 69 1. 64+1.13
HTRHH 4 1. 130. 08 0. 88+0. 17 1.26+0.29 1. 19+0. 53
TF: BMALL, JYIRZ R Ha R rER .
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3 iTig

KR e s OREE” k., (fEZE - PR
M) B BAMAE, WA, REZER,
HUS HANRERS, BOARRM. Homs A S R
HARIEAEN D, Xt bk 25k
AL, AR, RBILLIGSRE, MEARES:
HeGNEFIRESREL, XA LV RS E, |
(=901 T |1 = s NN = 7 N Y S SRS
VR IRREEASEHL, JRYT LIACHEO B ] L, T
Rz LA 200 A A BRI A A LB 0T
B, i, SRR T E LR, EAMT
B PSR AATFRIF L., PR, XRBIR L
AL AN, FRAFI0, R HREEE FE O
e, 5Sa66H, WaaHE, (SEER)
Hd BRI A AR EA TR . AS R
IG5 o0 ER BN IE, AR 5 Fl4 2
WZR-A AR AR AR RS D7 T AREIR AL . A
IFEOTAH, BRI OZEM . WIER, 481
AVE S . O OZ, SSlOE; A
P ARAR, RSSO el . A
MLOFIFRERR . RSER s PESEATE MRS W
OB Z T, HoSURZTE T, IR iR
WMo WaiT . EEZRIAIN. B, ANMUBHFE
ik, & (RiEaf) | gy, BT T
SKET, WIBAAS FAF- MR A" 2. 27K
DR NI i X SN = ) Y Sl TN S [ B
KATC, CEAKRKEET, Bl 230 2otk B BB
2 S IEMTENREIR A, DU [l 466 28 ST S AR

I3 B2 P ) S 56 BB A 2 LT A R A B G
R ARG R YR, SEHAMt, BARZK
RBEAR S22 R s H A, SNSRI,
Sy HTRTRER BT TR A 2 H G A R AR 245 ) 7 R
YER R BOEROR BUL IR MRS 22, IKE g H =
IR RAE TG . I L2 BRI A2 e O
BRI OL, & BRI AT K 2 IR 2L i gtk
&, BB Z . BEE, RIVEZIE R,
PERBEACIRASZKAL . 1M 5 R 41K RURE R R 22 1 45
2 HAW WA, H R B HCRAS B W 5 4
e, $EEKIER, HRIGENEETD, UK
B 1% 3 11 2 2 0] 4 MRS 70 R s Py e I T o

R R, ELY AR e BT R ok
EFEER AL T T Fefili SCN, I3 52 W0 0 i8S i 45 55 14 0'e
G5, SO B RS A —3L
PE U AR RGN AE YRS 5 R R RE B

A WME. KR, BEMANNEDIRE, LEe
SECEY AR RGBS, 4k & Ak
IR 457 R L 1) B A 1 JLATL R 90 B 2 e B TR
%G SRR DIRE, Hidh CLOCK, BMALL, Perl,
Per2 JE B T ALY () E BN, I HAFAEIE U
Tl g o A B AR, CLOCK A1 BMALL JE R %
IR HEVE R, 1 Per JE I RIA 5 SRR W70 YAEY)
BRILPRZEAE | Bk sl ik 2 AL, nTRBER & ks Al
TSR R TRL R kg e R A A R 6 R
BRI AE R B R, B K RT i
CLOCK. BMALIL # &Ik Fb 5y, e 28 05 W 1 o
fifi K FRAL THEERARAS s 1 Perl . Per2 #1315 T %
VR EARAE ES , P ARE TR R E, 5
DIAERF IR 455 10 — 8, 5B i, Bk
20 K B % 9 CLOCK. BMALL., Perl 2 [ Fl
mRNA A T AR L, {H Per2 FEH R E TR, H
XoF R BB FIR I ) 9801 VR 35, $2 R R B 7E
—ERREE LAY R R A BEIRIRAS, fEUEEAR, 5
WEAR T i, AR S 5187 MR HIR 09 25 904 AL 7T B
JEIE N Per2 B RGBT . (HASLI 4
A b R ik 22 SR RG24 L, ATRE S A
SRR A2 PSRRI . KERIET 5
W EZREREA R DA K,

ZE TR, TR RENS A0S R 4 28 30 HIR AR 7Y
KERLREARCIRA:, WD R BRIy, il o R
BRI, AL AT 8 2 3 5 3 i Per2 B ) 3 15 A
TRIBLIMM . AR TRABEZ Y ERIE
M, SEmAERERARREARRR D, LU

P RAEA R TF I B BRZE R i — 2P Bk
2 % X ok
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Effect of Geng Xin Decoction (¥ jix% ) on Hypothalamic Biological Clock Gene Expression in Perimeno-
pausal Insomnia Model Rats

WANG Yixuan', TANG Ling’, SUN Tianlin’, SHI Meiying*, LU Yigin®, LI Xiuheng’
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ABSTRACT Objective To explore the possible mechanism of Geng Xin Decoction (¥ ik, GXD) in treating per-
imenopausal insomnia. Methods Fifty-two out of 60 SD female rats with regular estrous cycle were selected and ran-
domly divided intoblank group (n=13) and modeling group (n=39). The rats in the modeling group were given tripter-
ygium glycosides by gavage and intraperitoneal injection of p-chlorophenylalanine (PCPA) suspension to establish the
perimenopausal insomnia rat model. Twenty-six successfully modeled rats were randomly divided into a model group
and GXD group with 13 rats in each group. Rats in the GXD group were given 1. 8 g/(kg-d) of Geng Xin Decoction
granules by gavage every day, while those in the blank group and model group were given 10 ml/(kg-d) of normal sa-
line by gavage every day, all for 14 days. The general behavioral changes of rats were observed. Pentobarbital sodium
synergistic experiment was applied to detect the sleep status of the rats including sleep latency and sleep duration.
Western blotting was used to detect the protein expression of biological clock gene CLOCK, BMALI, Perl, and Per2
in the hypothalamus, and RT-qPCR method was used to detect the mRNA expression of CLOCK, BMALI, Perl, and
Per2. Results The results of pentobarbital sodium synergistic experiment showed that the sleep duration was pro-
longed in the model group and GXD group than in the blank group (P<<0.05), while no significant difference was
found among the three groups in the sleep latency (P>0.05). Compared to those in the blank group, the rats in the
model group were in poor mental state and were active both in the daytime and at night in the early stage, showing an
arousal state with decreased food and water intake, hair erection with light yellow, dry, and easy to fall off hair; the
stool was yellow-green, soft or thin; the protein expression level of CLOCK and BMALT in hypothalamus increased,
while the protein expression level of Perl and Per2 decreased (P<<0. 05 or P<<0.01). Compared to those in the mod-
el group, the mental state of the rats in GXD group was significantly improved, and the daytime activities of the rats
decreased, with slightly yellow but shiny hair, and formed stool; the protein expression level of Per2 increased, while
that of CLOCK, BMALI and Perl protein was not statistically significant (P>0. 05). There was no significant differ-
ence in the relative mRNA expression of CLOCK, BMALI, Perl and Per2 in the hypothalamus among the groups
(P>0.05). Conclusion The mechanism of GXD in improving the sleep state of perimenopausal insomnia rats may
be related to the up-regulation of protein expression of the biological clock gene Per2 in the hypothalamus.
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