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Abstract

Objective: To observe the effects of Songyu Anshen Prescription on the expression of biological clock
genes and learning and memory abilities in the hypothalamus of rats with insomnia. Method: Forty
male SD rats were used to establish the insomnia rat model by intraperitoneal injection of p-chlo-
rophenylalanine (PCPA). After successful modeling, they were randomly divided into the model
group, the Songyu Anshen Prescription (SYF) group, the Luzindole (Luz) group, the SYF + Luz group
and the agomelatine group. Another control group without modeling was set up, with 8 rats in each
group. They were gavaged once a day for 7 consecutive days. The spatial learning and memory abil-
ity of rats was tested by the Morris water maze experiment. The expression levels of CLOCK and
Per1 proteins in hypothalamic tissues were detected by Western Blotting experiments. Result: Com-
pared with the model group, the body weight of rats in the SYF group and the SYF + Luz group in-
creased significantly (P < 0.01), the escape latency time of rats in the SYF group was significantly
shortened (P < 0.01), and the number of platform crossings increased significantly (P < 0.01). SYF
could significantly up-regulate the expression of CLOCK protein in the hypothalamus of insomniac
rats (P < 0.01) and down-regulate the expression of Per1 protein (P < 0.01). Compared with the SYF
group, the escape latency time of rats in both the Luz group and the SYF + Luz group was significantly
prolonged (P < 0.01), the number of platform crossings was significantly reduced (P < 0.01), and the
hypothalamic CLOCK protein of rats in both the Luz group and the SYF + Luz group was significantly
down-regulated (P < 0.01). All Per1 proteins were significantly up-regulated (P < 0.01). Conclusion:
Songyu Anshen Formula can improve the learning and memory abilities of insomniated rats, regu-
late the expression changes of CLOCK and Per1 proteins in the hypothalamus of insomniated rats,
and restore the normal sleep rhythm of insomniated rats. This effect can be blocked by melatonin
receptor antagonists, indicating that its mechanism may be related to the regulation of the hypo-
thalamic melatonin receptor pathway.
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2. MR 57
2.1. M8

2.1.1. SEIEEH4

SPF ¢ SD Ki, MM, AFE Q250 = 10) g, M _EHEEEE w28 504 IR 5T/E A 7R AP THE 5
SCXK () 20017-0005). fAZ%T1EIR . fEIEAI 12 h:12 h [F & BIRS R  2 8 R ST, @ e a K
(4]0 AW RIS S BP0, oA i AE Hh s 24 B 2% Bt SR B0 Zh Wm A4 B2 25 01 2 e (HHESC S . FTIATCM-
IAEC2022031).

2.1.2. FERF

X} G4 A % 2 (4-Chloro-DL-phenylalanine, PCPA) (C6506-25G) 4T Sigma 24 &) o i % 3EH0 7T (it 5
131211003)4 FVL 75 5 AR 25 AR A R AF . Luzindole (55 : B6483)I4T35 [ APEXBIO £ AR
A7l . Perl(E-8) Mouse mAb (¥8'5: sc-398890)14F SANTA CRUZ A#] . CLOCK (D45B10) Rabbit mAb
T%*5: #5157); GAPDH (14C10) Rabbit mAb (#%5: #2118S); Anti-rabbit [gG, HRP-linked Antibody (%
5. #7074S); Anti-mouselgG, HRP-linked Antibody ($¢5: #7076S)I4F CST A#].

2.1.3. LIZ54)

PATR 21 7 254 HAA 10 g, 4 15 g BUBRAE 10 g, A 30g. BEkEE30g. B3 30 ¢.
P2 15 g, BREA 15 go T8 #eR ) 20t A IR AR [4]. 29— IRMERIRE, 035 f5 20 CHR1E % H .
KRB 6 AR EITE)FE, 4% 15 mLkg #EEAZ, 1/d, 420HE 1 4],

2.2. JBITAE

2.2.1. RRKBRIRBEWEN K54
S TR VSRR (4] [5]: 4R T 9286 K RO S s vE S PCPA (300 mg/kg, 15 mL/kg) 2 do &AL
ThG B2 RS R L FAKE 248 77 (SYF)4L . Luzindole (Luz)4H.. SYF + Luz 4LRIA] K&+ T4, f41 8 H.

HWAS HIERH A SRR 8 Ao
2.2.2. BHHZ

SYF 4% 17 g/kg #EB 2525, 1/d, 1 JH[4]. BIRIERITHEN 2.25 mg/kg, #EBSY, 1 IK/K,
5251 . Luz 41 1 mg/kg, MRS, 1 IRIR, 4245 1 Fl. SYF+ Luz ZHRFAMR 2244 5 F1 Luz BEA 2.
Xt HEZH R R 20 8 1S S AR AR B AR K, 1 kid, 1 .

2.3. WNIs¥RS 7%

23.1. XKEEF 3Bz hNE
K Morris 7KK B0 R BRBEAT RE ALAUAT 23 AR R L 56, 2 ISR IR #EAT (6] -

2.3.2. Bl#
REFREIG, BEEEN 1%%EH 25945 me/kg)#EAT BRI . I T2 bk UL /5, Sk 3 T s Ze 21,
BT RAE6] -

2.3.3. KB TERHL CLOCK 1 Perl EAFRIEK M
12 Al WesternBlotting &l 85 (ARA . T EMALSRE. BH5, #47 SDS-PAGE #Elz Ik, #%
&, HAJE S L 4CR, ZPEIRFE 2h, ECL B, N Image J HEAT047[6].
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24. GHFEFHE

K H SPSS20.0 #47 Seit4r#r, ZABLLEMEHBE R T Z 0. P<0.05 BHEF TR, P<0.01
NEREE, P>0.05 LSRN,

3. /%
3.1. SR AN KR IERERNF N

Xof S5 25 RO - 2H K BRI A TR S AT Ge it A, S5 R0 5] 1 B S0t BRZHAH bL L, A4 L Luz 4.
SYF + Luz ZH AR 338 47T 2H K B4 i 538 B 28I T X HRZH(P < 0.01). SR LEEL, SYF 41A1 SYF
+Luz KRR EZFEEINP<0.01). 5 SYF HME, Luz 0. SYF+ Luz AR X EHTTH KR
(AR 5 B 1) B E KT SYF 4H(P<0.01). 5 SYF + Luz UM L%, Luz ZURET X35 57T 240K BRI 44 i & 1)
BEMLT SYF + Luz H(P < 0.01). LA ERSEIREE K], RARS SRR R ERZE TR, M TR
AR R SRy TIRIT KRR L RN B3 N . (BB THaE A2 7 iaIT Rk
MR BRI A4 BT B 38 T SRR 22 b U7 7B B0 R IR SR A RARMER I B BA —E M.
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*P<0.01; 5SYF+Luz 4HELE: *P<0.01

Figure 1. The effect of experimental drugs on the body weight of rats
B 1. SSRTSHIR AR R R RN

3.2. KPR A R F SICIZRENRIR

Morris 7KK B SEIGAG M EE R an % 1 fiow: [FXTHRAAH LA, #BERUZH . Luz 2HA1 SYF + Luz KM
OB ORI [R] 35 2 2K (P < 0.01), #5816 B 2 k(P < 0.01). [FIREAYZH ELAL, SYF AR X
SR YT ALK SR R AR S B ) 2 E A (P < 0.01), ESH#RT- G IRBUR ZE NP < 0.01). [F] SYF ZHAHEL
B, Luz 2081 SYF + Luz 2K B A6 E AR IR [A) 3 45 35 JE K (P < 0.01) . Luz Z0F1 SYF + Luz 40K fR#5k
B UREEZ (P < 0.01). ARSLIGEEFRE, SR AT DLR 3 PRSI0 K RS % )2 /8 7. kR
P75 R S S 4 VT AT A e R 51 AT (1K BR A SJEAZ 88 71 T B, %A P AT DA A0 B 22 52 A0 o 750 BEL T

3.3. SEISZHMIRTRER AR T M CLOCK F1 Perl EAFRIANEI
RIRSSEER TR, N T HERGYN RIRAE T MR ah 3R f 520, F47i2 H Western Blot-
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ting SLEGAG I A5 41K B R FE 221 rh s LX) CLOCK 1 Perl 185 (A R IEARAL , #6045 SR 40 1] 2 FioR
[ R ZH AR L, 2. Luz 4. SYF + Luz 4K B~ /i CLOCK £ [ 3% 53 F (P <0.01), Perl
FE AR LEP<0.01). FIFEAIALE:, SYF R KSR VTR0 3 F I AR R R ffii CLOCK
FEHRIEP<0.01), Fiff Perl FHEAMFXWP<0.01). [F SYF HAELH, Luz A1 SYF+Luz 4L K8 F &
i CLOCK £ [ 3% 3% F (P < 0.01), Perl & 852 FR(P <0.01). 25 FR IR 2 5 REB5 11
FTRARK B R i CLOCK A1 Perl 25 FHRIAAR AL, HAT FH AT DABE 1B 58 28 52 44411 751) BEL T B B A1

Table 1. The influence of each medication group on the learning and memory ability of insomnia model rats

= 1. RRAEANKREE KRR F 2126 RN

25 1% HEHEE R (5) P & 8
Xof fE 2H 8 10.92 £ 4.85 3.50 +1.31
TR 8 45.42 +2.89* 0.25 + 0.46*
SYF 4 8 18.03 £2.334¢ 338+ 1.69%4
Luz 4 8 47.10 + 5.49*2 0.63 £ 0.74*
SYF + Luz 4 8 40.18 £ 6.52*2 0.50 £ 0.76**Ae
R3S hiT A 8 11.86 £3.344¢ 275+0.7140e

i GXTHRAHE: *P <001 SEMALE: 4P <001, “P<0.05; 5 SYFZ4HE: “P<001; 5 Luz#E:
*P<0.01,

CLOCK | " s== S ssn == o Iﬂ]%ﬂ
®
o " ® CLOCK
GAPDH | ww oo S50 a0 s = Gl ﬁ & Perl
R R R D
Q‘)i’}’/ N/ Q/ 4" 4 :&/
&S Y &
& F L
MR

. 5RIBANE: "P<0.01; SEBALLE.: *P<0.01, “P<0.05; 5 SYF AE: *P<0.01; 5 Luz ALE:
“P<0.05.

Figure 2. The expression changes of CLOCK and Perl proteins in the hypothalamus of rats in each experimental group
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I AN D A EH AR e B DR 1) . AR R R — P R A W BB RIMEAE N iR, EiREE
AT PR B E AR [7]. R RIRAIIGIRIA T , AREE A 2 N A, A B T B RS R BT (8]
MRERES 52 & RIEATIIRE, WBERZARNZ AT RPN A X %
(suprachiasmatic nucleus, SCN). T Iz I B 4 LA Sz e {4 v . Hrf SCN 2 4l B 3R 2 s 2 vh (9 X 32 — (9]
VR R B I T S AR T AR R IRA IS 22 40 77 B 8% 18 1T 4 B 2R T A OB JBOMK S R BIROK BRI 5 B EIR 5 IR S

B T R A 1) — R TR AL, LSBT i R M f X AE SCN, SCN ST
BRI FEA  dERERIATE[10]. BROTE RS S SRR, 8, KRN EEITRE, FRIKL 24
h[11]. BRI R AN Z B OAEY P RS, S5 CLOCK. BMALI. PER L} CRY #:[A
[12]. HH, CLOCK A1 PER J: R & i O AN AE Bl 3R R o 4, fdss JERIE 1045 Rev-Erba. RORa.
dbp 5[13], WrRIZOAEYEEEN RS T BRI . BRCTERYERFE 24 h EERE AV
SR AU A B (Transcription-Translation Feedback Loop, TTFL)WLHI [ 14]. AHF 7T 45 B B FAHE %
FHT7 RE 8% S35 1T R ER KB T Fefili CLOCK 1 Perl 25 H RIAZM(P<0.01), HAEH AT AR AR 2 252 R4
1l 510 EL T B FAAIR

HEAR S 2% 102 e J1 3 DIRE DG, 2 i BRI () ] AR [E] R i 2 T FEAZ B Ju[15]. A SRR,
NARBERR I (B AS & 2 345 5 ST RCIZ B8 /0, BRAREEAT (9 NBE, JLRBOERIE . 2] e I FHER Iz B3
PERBE[16][17]. IABIFERIN, BERME FREARE [ A L 8l 7~8 h AR H, KAH —F ANH 2RI
HANATRE T R BR[18]. A AR I, R AR i 325 52 M) S0 K BV 25 ) 2 S)RCZ B8 77, A1 K R I8 719k 55
(P<0.01) FARR 27 FHR] 07T AT DA 3 208 SR BR 51 S 1)K BR 23 8] 5 S FIEAZ B8 00 R (P < 0.01),
VAR FH T DL 8 S 2 S A4 1) 751 BELBT

5. &t

L5 BRI, AR AT RS G SRR K BRI 2 I ANEIZBE 7T, PR RIROK R R Fefii CLOCK Al Perl
HARBAA, R RIRK B IEH BRI A, AL AT RE 5 3 T iR SRR AR A G KT
AR L7 QAT I P4 R B A AR AR I, AT st B IR AT -
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