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Anmeidan Modulates Circadian Rhythm of Spontaneous Activity and Influences

Clock Proteins in Sleep-deprived Rats

XIE Guang-jing, XU Bo, HUANG Pan-pan, WANG Ping’
(Institute of Geriatrics, Hubei University of Chinese Medicine, Wuhan 430065, China)

[Abstract] Objective: To investigate the effect of Anmeidan (AMD) on biological rhythm and related
protein expression in sleep-deprived rats. Method: A total of 80 SD rats were randomized into control group
(Ctrl, equivalent volume of saline) , model group (SD, equivalent volume of saline) , AMD group
(9.09 g-kg'+d"'), and melatonin group (MT, 0.27 g-kg'-d"). Insomnia was induced in rats by self-made sleep
deprivation box (4 weeks). Circadian rhythm of spontaneous activity was evaluated by spontaneous activity
video analysis system. Morphology of hypothalamus was observed based on hematoxylin-eosin (HE) staining,
and the histomorphology of hypothalamus neurons and the Nissl's bodies based on Nissl staining. Western
blotting was employed to detect the expression of hypothalamic proteins in cAMP-response element binding

protein (CREB)/clock gene period (Per) pathway, and immunohistochemistry the expression of brain and
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muscle ARNT-like protein 1 (Bmall), Clock, Perl, and cryptochrome circadian regulator 1 (Cryl). Result;
The model group demonstrated circadian rhythm disorder, as manifested by the significant increase in activity
time in 6 designated time periods compared with the control group, and the rise in the activity speed and
frequency (P<0.01). Moreover, model group showed decrease in number of neurons which were sparsely
arranged with shrunken or fragmented nuclei, reduction in number and loss of Nissl's bodies with light color,
and drop in the relative expression of p-CREB and Perl, and the positive rate of Bmall, Clock, Perl, and Cryl
(P<0.01). Compared with model group, AMD group demonstrated reduction in time, speed, and frequency of
activity (P<0.01). Moreover, the AMD group also showed alleviation of neuronal damage (P<0.01) , and
increase in the number of neurons with clear nuclei and cytoplasm in some, and the number of Nissl's bodies.
AMD raised the expression of p-CREB and Perl proteins, and the positive rate of Bmall, Clock, Perl, and
Cryl (P<0.01). Conclusion: AMD ameliorated spontaneous circadian rhythm of sleep-deprived rats by
regulating CREB/Per signaling pathway and further increasing the expression of Bmall, Clock, Perl, and Cryl.
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K1 ZRAMNERISFAXRAEFEH BN (X£SE,n=20)
Table 1 Effect of Anmeidan(AMD) on different activity times in sleep deprived rats (x+SE,n=20) S
20 5 il /g kg TT LT DT
EHUA 724.27+36.25 286.14+18.11 438.13+22.81
A0 2 928.90+43.18% 410.86+25.21% 518.04+28.49%
RS 9.09 816.34+30.58" 346.85+18.18" 469.49+18.57
BRI A 0.27 838.04+32.57 361.67+18.15% 476.37+21.18

TE 52 T8 Y P<0.05,2 P<0.01; 5 BB 4] 45 Y P<0.05,% P<0.01(F£ 2.3 5.£ 6 [F])

2 RREAMNEBRISFARBEZFED SN TR BRI (X+SE,n=20)

Table 2 Effect of AMD on spontaneous activity time of 8 nodes in sleep deprived rats (x+SE,n=20) S
45 FE/gekeg! 20:00 23:00 2:00 5:00 8:00 11:00 14:00 17:00
25 14 104.3548.85  104.65+10.12  118.36+13.14  110.77+9.58 95.34+8.36  86.35+8.57 48.37+7.25 56.08+6.25
LR 116.71£12.68 130.58+12.36" 141.57+12.01" 136.18+9.48"  104.87£9.48 118.39+8.50% 89.36+9.14> 98.24+7.36
LR AL 9.09 89.58+8.20"" 110.54+10.57 135.36=15.30 134.01£14.08 110.45£9.14 94.36+8.33" 68.35+6.54" 73.69+8.63"
B RH 0.27 85.04+7.83" 108.36+12.71 130.50£15.04 115.47£7.05" 100.58+8.47  90.26+9.30" 60.47+5.05" 66.36+6.87"

R3 REAVMEBRIFARFHEENZM (x+SE,n=20)

Table 3 Effect of AMD on mean speed of sleep deprived rats (x+

SE,n=20) cmes”!
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5% A R VP<0.05,% P<0.01; 585 % 20 %Y P<0.05,
YPp<0.01; 51K L Y P<0.05,P<0.01(F4[F)
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Effect of AMD on hypothalamic cell morphology of sleep
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Effect of AMD on nieves of sleep deprived rats
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Table 5 Effect of AMD on CREB/Per signaling pathway of sleep
deprived rats (x+SE,n=3)

2H 5 Fl /g kg p-CREB/CREB  Perl/B-actin
sk 0.85+0.07 0.90+0.10
iR ZH 0.23+0.04% 0.18+0.05%
GRS 9.09 0.51+0.06" 0.38+0.06"
R 0.27 0.49+0.10" 0.65+0.08"

ZH Bmall . Clock.Cryl . Perl £ [ 3% ik b 2 (%1% , 14
3% T RE(P<0.01); SRERIL LU HL, 2 EPH2H S 2R

xo6 TRAVERISFABRENHED AN (X£SE,n=3)

4 iTit

AR YK S B AE F A 5T B A L UE— 28 & B9 R
PR DL ek A AR R 25 R R A R s B T R
L, [ B 98 755 A= 9 8h & 1 Bmall , Clock . Cryl , Perl
19 IR R SE T E IR R 3F 2 5 B R A AR

AR A B O — LR AR B B R
2017 ity WUUR AR B o BR 2 2 T 1 — i B2 R
TE 2 2l IR BT e T B A AL . A
240 i 30 ol 3L 2 0 EE B N2 L AR R AE A Y A 3 R
10 B0 24 bR AR Al R s T AR e Okl 1Y
FEAE T B AR 5 1R S e 0 1 I B R 4 D e i
2Bz — " R A28 X% (SCN) A7 78 Hh
R AY | JE 00 DT A0 F5 B AR A R A PN Y £ Bl T
T Bl A A0 X B, SCN 32 i 2 15 i R B Rt (1) 22 4>
i X, A7F 5% 458 oA A 1 4 s AR T A% (VLPO) L IE
LT A% (MnPO ) &> AT 0 SR 7E 1 18] & 1k
HRPROR A B EIR . Sy — T, BE R UL &N B
M) S 45 A R AE 0 B B NS RS . A B ST RGE AR K
FF ] B B 380 25 5, B B K 42 30 SCN HRL Y3 3 1) A5 1R 4R
W A2 B0 B R RS 32 B IR IR LR AR
B L DR T A R AR S R AR R S G
N N S W ) B VI e R L) B O =R S 1
b, %% B0 R B ) 25 5 BOK RS 006 2 R AL L 0
) I () SE A, 1% 2y 3 RE 500 5 1 & AR P T RS B R
TG 2 A5 L0378 22 A5 500 3 sl i a) 3 2 R
HELF B, b T i — 2B B L ZE AL X T
i R DG A= B 2 1 AT T AR

16 SCN W B [F] B fEfE Z R AE AP LN 2 5 B
T Y 32 2 L AR AL IE P B 4 Clock .
Bmall DA B 61 ¥k W43 Cry . Per 21 1% 19 18 72 24 3%, 78
24 PN I M B sl A R A ) R BRI
AT R AT DL Y B AT AR RRAE . CREB & —Fh B 4%
P A% 8 1, R A A AR 9 E S HE = R v i 40 Y

Table 6 Effect of AMD on biological clock protein /4 of sleep deprived rats (x+SE,n=3)

215 il /g kg Bmall Clock Cryl Perl
2 H4H 78.25+3.65 89.32+5.15 93.15+6.15 76.20+3.87
Y 21 28.36+2.36% 29.10+1.58% 18.36+2.01% 20.15+3.48%
P 9.09 38.25+2.30% 44.58+3.87Y 42.64+4.959 46.87+4.39"
B 0.27 45.69+3.95" 58.36+4.51% 46.87+4.39" 45.36+5.20"
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Fig. 4 Effect of AMD on biological clock protein expression of sleep deprived rats (IHC,x500)
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