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TA, LRI, BEET, KA, TR, WAR, g4, AFE, K, 2p2H

Lo R E R S BB R B s b B B2, AUt gE X R 65, 1000485 2. Hf [ AR 42 a2t s 3. PIE
UNES 5 et R e Ve ST P

[(FE] BB #HilTh B 27877 RIRGTRAERAE . ik 60 R SD XK R ALy A EF 4, A
W, Xaktub RN TIK, T BN EA, RIEFASLAEE KRR KA MIEEHSATIRR AR
(PCPA) 2 R MER R KRR . BRI E, LALLM TL0.33 my (kgd) LARSRERER, o
Baiiik, 7. SHABTASANLTREAL, 2. dgmlédFF Z4r 75 10 ml/kg#F , EFAFEUHK R
AT 10mlkgty AR BREF, HHERIKR, #5TR, FEHARANERA—KEL, 2HEHRINE XK
WHRE, RG—REHBERARARCILLATE ERINRK AR IR L, 12 ek BRI K 2 2k IR B
¥ KA %A A EF Western Blot 34 K AT L mi4rF 4280 &8 (CLOCK). FfeilLpR 5 &)1 kb it
ZHEE]1 (BMALL) REXRAL, ER BAARKAEEHESAREREFTARAEK (P<0.01); 53X
vk SR BT AR, fo B EAYFRABARKRAELBES. 6. TRERSHZH (P<0.05), HEFMIL
B, BEAMKF R K%EE (P<0.01); SEMAE, &4548 K AR K3Egm (P<0.01); §
ZAY T B FAL XA e AR R 2 AL FEL (P>0.05), mA§ %abry P AKH Zaed
RET KL A Mm% sE (P<0.01). &K KBRS KRMILE 2 FHY L%t FESL (P>0.05), %ma
tikF= Western Blot ik M 5 R B7, HEFHALE, BAAKR T LR CLOCK, BMALL & A 2 F w8
(P<0.01); FEFZAFMK, A FLKA T LM P CLOCK, BMAL] Z A ¥R MIE % (P<0.05% P<
0.01), it A F %A H TR EHEA XK KRR, EAERIHR TaL BT ohs 444 5 B CLOCK,
BMAL1 & & &L A %,
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BT I LIRS e, (AT, Bk ERE T L W R, R R
8, ZBEAEHRARR R W, hEE REGE: S PN TN SN S s
Fae . WeESTE, WIHUABIRTG, pasas % ERDPSORE, (RITETTRRIR-SERET
FORIRIACR, TR BRIED o gy SOVLBIRATE I SRILAFE © 303, oA
TSR, SRAGAWIE, et o0 WIS IECRE, TR
e L L e 2T BRI AR R GRS R
AR LGS - \°‘fé;i (BMALL) /BER5HE T 8 1 (CLOCK) & &1k
B CEARMENARLT C ORI EHIBRD ) e UL RS 24 TR S R ADF
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T E R A s AT IR, e R PR R AR B AR . AT
S0 #1301 @126. com 52 EL T i AR B B B 2 A TR 5




- 2146 - F E 2 A 2024 4F 10 AL 65 %5 20 1 Journal of Traditional Chinese Medicine , 2024, Vol. 65, No. 20

it (fEEEH LS 2020-X16-102)
1 #R5H®
1.1 4

SPF 2% SD it e b PE KB 60 L, 6 J& s, 1A
i (200+10) g, WA (dbst) AEWHE AR R
ocrEBRAL . SRV AR IES : SCXK (1) 2019-
0010, £ 12 hJGHR | 12 h BRS04 8RB T 3 v
WFERR, HR#FETOK, il (25£2) °C, AHXT
TR (45%5) %.
1.2 %

MBI : ZPEE10g, FEI15¢,
HAR1Sg, R#15e, AEW15g, K& 1S5 g,
WIRAA 15 g, MIF115¢, HE S5, WA HTE
N BT ZE G B T 24 D ARt e 2 T Tk 4
T2 gml M2, EIRBHG 4 COKFE IR %
Mo rAmt R (ILARFEWGARAR, #t5:
230520, MAE 1 mg/Fr).
1.3 EZ&XAE5E

P AN AR (PCPA, Sigma A #], 5.
C6506-25g) ; BMALL ¥ 5g BEHUAR (HE5 : ah230822) |
B-actin R Z YA (#5 . ab8227), Abcam /2
A3 CLOCK Z 7LEHi{& (Thermo Fisher Scientific
SNHE), S PAL-520. PAS5-140985); UM%
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HARARAA, #5 . PV-0001); DAB & {4
(H1t55:P0203) . TFIARPER (Hit5:C0107-100 ml),
Beyotime 23 A 5 25 FHEFEII 157 (45 . GRF101) .
WA 77 (#L5 . GRF102) . RIPA % [ 24 fik
W dtS . PCciol), BCAEAEERF & (5.
ZJ101) . bREZZ vl (L5 . LT101S) . R
(fit5: SQ201), Epizyme A r); HAR S ALY
I A9 25 —H i (Proteintech 23 A, 415 : SA00001-2) .,

7K X (Servicebio 28 A , il 5 . SVE-2) 5 1F &%
= W iEE (H AR A 7], %5 : Nikon Eclipse C1)
1.4 b

1 60 H AR ERCR FH BE LA - 33 40 R IE W 4
BIAIZH | SCRIES 2 R AN ik, o, @il
M, H410 5. BRIEHW AN, HASH KR
K HRAB AL 7. Fi2 500 mg/kg I i & T4 K
BT S PCPA, R H 1R, #EZ22 K. PCPATIK

T4 36 h e ARG A K RUB R ASE R, By
TGS TR ST, R4S & 2 B8 0 b2 13 ] S 56
AT RIRBAL AN, 5IEH R RA G, SRR R
MRETH AL, 2R BA5%0EE L, RS
Ay
1.5 %%k

WM E , MR K RS 60 ke I AR
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A A AR RO RN 0.5, 1, 2650 1,
2. 4 g/mlRPEAIE LM 10 mi/kgBEH , 1EHAHM
FERIZH A BLZA T 10 ml/kg A BRERKFE Y, K
LR, BZLT K,
1.6 MEIRAFE 7k
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Ko RE . FE . TGS MRIRGE BB, )
g R A LA T
1.6.2 RE‘LEMHFE =" REIRE L K
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R Ay BRI T R 0] . 98 OE S i R A, 37 RIRE L
FHEL AMEMZ , 30 s N PRV ARFRMSE , - T ] 1
RIS BEIE . 10 53 DB IE SR 2% B K U T A s
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A28 T 2 R W b [ E 48 h Je 37 A e
L SR HCT Bl 20 2300 5500 R IS S AT e e s
52, 3% FALEIHE W E 20 min, PBSYE3 IR, &
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A 60 min, PBSYE3 K, HHIK S min, JENIDAB (A
W55 min, TRR TR YRS BiAKGENT, BT
JE T ERTRRE L BESE R BT AR AR
M4, Jfil i Image-Pro Plus 6. 0 47 407 -
1.6.4 Western Blot s # | F o i 28 22  CLOCK .
BMALL & & & ik £ 4F 4K BUR H AL 3%
RAEE3 H, I b 2240 28 I s 3 G JRR I I BBURE
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BT 2. BOR BT 414140 mg, A
TRA B B A ) 0 AR R BRI 77 (12 100) RIPA
HERAI 400 pl, ARSI &, LL30 Hz,
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o P<0.05 W25 BAGIEE X,
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BRL A 45 B[] 500K BT 2t 288 0 5 R BRI (P<
0.01); 5w A g, F1E 205 %
FEMAABZHS, 6. T REFET R (P<0.05);
IV 2 By 2% 390 AR RS A T A 5 i 4 1) B
B, ZRHTgitEE X (P>0.05),
2.2 B RFIREILAATF I 4 R L&
TR, HSIEWA I, BRI K RREIRI
ik (P<<0.01), SHRIA R, #£A254 KR
B R I B 8 m (P<<0.01) . 5 a4 1t
B, RVE AT v ) 2 A R B A [ gk D
(P<<0.01), TAIE 2 &l dl 22 5 g1t
B (P>0.05) . 41K FUMEHR R 0 e 22 ¢
WGt E L (P>0.05),

R2 AUREUE L2 PR SR 45 R AR
Table 2 Comparison of the results of pentobarbital sodium

co-test in rats of each group (min, x+s)

415 RBC  BEARIA I R R <
EH 4 10 4.32+0. 82 41.12+6.75
A ZH 10 4. 65+0. 49 28. 54+5. 44"
plaaliste:| 10 5. 15+0. 87 61.47+10. 76"
E GO IREA 10 5.91+3. 59 47.1845.77" ¢
G hilatal 10 4. 600. 59 44.92+6. 45"
MBI EAEE 10 5.55+1.27 54.50+5. 97"

TE: a) SIEWALE, P<0.01; b) HEMALLE, P<
0.01; ¢) HXFAMCHE, P<0.01,
2.3 ZBMKRATLfmP CLOCK, BMALI & & &k
IR LA 5 R b AR

FK3/n, HIEREH LR, BAEKET Eh
CLOCK. BMALI1#HAMERIE B EW D (P<0.01);
Sl 2R R L AR AR
Jiki H CLOCK . BMALL £ [ BH P 3R 31K 25 50 A 80 21 1%
Z (P<0.01), MAHLHAKRERT it CLOCK,

1 SRR B R
Table 1 Comparison of body mass of rats at different times in each group (g, x+s)
4151 BEL A% 1IR ESE VPN EESE RPN B AR ESE RPN ELESE T PN P TR
EH 4 10 261.65+8.31 267.46+10.47 272.61=11.78 278.35+12.34 281.41+12.65 289.76+15.68 293.19+17.43
A2 10 225.68+8.79Y 232.67+11. 02" 241.01£12.53* 247.26+14.55" 252.39+15.39" 259.94+15. 00 265.07=14. 22"
Bl ) 10 220.98+10.02 228.739.74  235.55£10.27 240.60+10.51 243.16=11.23 252.06%9.99  256.98+8. 83
MEZHITRFEL 10 236.9028.23  245.33+10.17  250.0410.75 252.36£11.82 264. 46+11. 13" 272.49+11. 04” 278. 31x10. 79"
R4l 10 227.36212.90 238.31£13.17  246.56+12.93 249, 16+17. 17 254.78+18.05 261.89+20. 10  265.49+22. 15
T mAE4 10 230.23+8.06  239.43+11.77 245.88+14.48 248.50+17.03 253.55+19.17 257.08+19.31 261.51+20. 69

W a) SIEWANKE, P<0.01; b) S5ERIMASHIE, P<0.05,
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3 FUKRETEMCLOCK, BMALL & 135k
G AL R L
Table 3 Comparison of positive protein expression of CLOCK
and BMALTI in the hypothalamus of rats in each group
(1I0D/Area, x+s)

2051 FLEk CLOCK BMALI
A 3 0. 850. 08 0. 86+0. 02
HEAIZH 3 0. 23+0. 18 0. 3620. 07"
pranliEeEl 3 0. 80+0. 12 0. 81+0. 20"
I Ze A5 AR 2 3 0.710. 17" 0. 840. 02"
U 2 R 2 3 0.78+0. 11" 0.79+0. 15"
HE W e R 2 3 0.91+0. 01" 0. 85+0. 10"

H: CLOCK, HHBh &M E M ; BMALL, WAINLA S &R
ZREIEREEA 1,
a) SIEWHLE, P<0.01; b) S5 E, P<0.01,

BMALL & FI FHME R XA M L 22 S TSt # &
X (P>0.05). 4K T EH CLOCK., BMALIL
AR R A R U 1, K2,

2.4 ZBAKRATLEPCLOCK, BMALL & & & iA&
Western Blot 34 45 R b &

Faw, HSIEFEA K, BRAKET it
CLOCK. BMAL1 & IR EH TR (P<0.01). 5
BAUZH LA, FE LMk, mdl gl KR Ak
1 CLOCK. BMAL1 £ isEm (P<0.055 P<
0.01), TMi#52A252H KT Fi CLOCK. BMALI
EARBEZER LGB (P>0.05). 541K
LR el CLOCK . BMALI 2 [ HL Uk 1K1 L& 3.

kit 7 f f
i 7
E#A Bt 3w 4]
¥ A ; gol
t 4 )
?
T
k=R Uiy 1971l HHE 2 T7h R4 HIE 27 w4l

. CLOCK, HFBRHIRYEE; B EiskTsn CLOCK & H FH T Z R Bk
B AAKETER CLOCK 8 FI#REE5 R (fkdlfk, x200)

Figure 1  Results of positive expression of CLOCK protein in the hypothalamus of rats in each group

(immunohistochemistry, *200)
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Figure 2 Results of positive expression of BMALI protein in the hypothalamus of rats in each group

(immunohistochemistry, %x200)
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F®4 BHAKETEMCLOCK, BMALLZE 1415
Western Blot 7446 45 5 L4
Table 4 Comparison of the results of Western Blotting for pro-
tein expression of CLOCK and BMALTI in the hypothalamus of

rats in each group (7‘7(&@@ N Eis)
2851 Rl &k CLOCK BMALI
E# 4 3 1. 00=0. 00 1. 00+0. 00
FRIZ 3 0.82+0.09"  0.59+0. 05"
pasiliste:| 3 1. 110. 25 0. 83+0. 10
U AR k2 3 1.22+0.22"  1.12%0. 10"
FE L7 i 2 3 1. 090. 36 0.74+0. 16
HE M e A9 4 3 1.37+0.207  0.97+0. 18"
:: CLOCK, MfgP5 A 581 BMALL, MGRIALA D7 Fr ke
ZARREEEREEE T 1,

a) SIEEHE, P<0.01; b) HSEIMHE, P<0.05;
c) HEA LA, P<0.01,

) o HMEZHD MSTHL  NSTED
ERd BEA SCMeR ool fusm muea

T - D D G S e—

TE: CLOCK, W35 fiIidr; BMALL, ML 77k
TR R 1,

3 KRBT WA Wy AH G 1 ik
Figure 3  Electrophoresis of biological clock-related proteins

in the hypothalamus of rats in each group
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Effects of Hewei Anshe Formula (F15%#77) on the CLOCK and BMAL1 Gene Expression of Hypothalamic

Biological Clock in Insomnia Rat Models
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Tao', LIU Zihan', CHEN Qi', LI Shaodan'
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ABSTRACT Objective To investigate the possible mechanism of Hewei Anshen Formula (#1'8 2% 77 ) in the
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treatment of insomnia. Methods Sixty male SD rats were randomly divided into the normal group, the model group,
the eszopiclone group and the low-, medium- and high-dose Hewei Anshen Formula groups. The insomnia model was
constructed by intraperitoneal injection of p-chlorophenylalanine (PCPA) for 2 days in all groups except the normal
group. After successful modelling, the eszopiclone group was given 0. 33 mg/(kg+d) eszopiclone aqueous solution by
gavage, the low-, medium- and high-dose Hewei Anshen Formula groups were given 10 ml/kg of Hewei Anshen Formula
with a concentration of 1, 2 and 4 g/ml, respectively, and the rats in the normal group and the model group were given
10 ml/kg of saline by gavage, once a day for 7 consecutive days. The general condition of the rats was observed during
the experiment, and the body mass of the rats was measured every day after medication administration. The following
day after the last medication administration, pentobarbital sodium co-test was used to observe the sleep condition, and
the sleep latency and sleep duration were recorded ; immunohistochemistry and Western blot were used to detect the
expression of hypothalamic clock rhythm regulating protein (CLOCK) and brain and muscle aromatic hydrocarbon re-
ceptor nuclear transporter-like protein 1 (BMALI) in the rats. Results The body mass of rats in the model group
was lower than that of rats in the normal group at all time points (P<<0.01) ; compared with the same time in the
eszopiclone group, the body mass of rats in the low-dose Hewei Anshen Formula group was elevated on the 5th, 6th
and 7th days of medication administration (P<<0.05). Compared with the normal group, the sleep duration of rats in
the model group was shortened (P<<0.01) ; compared with the model group, the sleep duration of rats in each dosage
group increased (P<<0.01), and the difference between the high-dose Hewei Anshen Formula group and the eszopi-
clone group showed no statistically significant (P>0.05) , while the sleep duration of the low- and medium-dose
Hewei Anshen Formula groups were shorterned than the eszopiclone group (P<<0.01). The difference in sleep latency
showed no statistically significant among each group (P >>0.05). The results of both immunohistochemistry and
Western blotting showed that the expression of CLOCK and BMALT1 in the hypothalamus of rats in the model group was
significantly reduced compared with that in the normal group (P<<0.01) ; the expression of CLOCK and BMALI in
the hypothalamus of rats in the low- and high-dose Hewei Anshen Formula groups increased than that in the model
group (P<<0.05 or P<<0.01). Conclusion Hewei Anshen Formula can improve insomnia in model rats, and its
mechanism of action may be related to the up-regulation of the expression of the hypothalamic biological clock genes
CLOCK and BMALTI protein.
Keywords insomnia; Hewei Anshen Formula (1% %475 ) ; hypothalamus; biological clock; clock rhythm regulatory
protein; brain and muscle aromatic hydrocarbon receptor nuclear transporter-like protein 1
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