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BE.Br  UWERRA 17 0 BEIRFZ5 K B AE X #% (Suprachiasmatic nucleus , SCN) 4= )81 5 A Period 1(Perl ) Fl Period 2
(Per2) F KRR, IR A A SGEREIR A AT REML . o3k K5 S0 50 R BUR FHREHLEC T 350 2 (I A BRI Bl
FU AR A, Bras LA AN , A4S 2 s i S0 Sl RN 2R (PCPA) L il 5 R IS ) TR AR 70, R R 220 28 TR R R A
(36 mg-kg™'+d™', 10 mL-kg™'+d™") , TR AHA L TR /KRR (4.86 g-kg™'+d ", 10 mL-kg ™ '-d "), 25 FI4L R TIZH 255
SR 0.9% SFALANIATR (10 mL-kg ™ '-d ™) ESHEE 2 8, 1 /K . RIRA 25 24 b E EESHIELGE SRR A E153h
A, Real time-PCR o 4H Ak A1 Western blot £ SCN 7t Perl A1 Per2 f L RANTE FHFRA K, SR H B0E ShET R K 45
SRS IS B K (377.79 £39.55) s, 1SR 2H 2y (478.43 £ 38.89) s, A B 241 24 (394.09 £ 31.27) s, TR A~ 1712H Fy (412.40 +
36.24)s, 55 ALK RIS DB Rl 50 885 , 528 AL g SRV R RS shis el T 3 i (P < 0.01) s A 255 , iR BA R 41 Rl
{9 40 R BUI I 1] SR 20 [ A, F0E AN [ R EE 380 (P < 0.01,P < 0.05) . Real time-PCR Fl Western blot #1285 5L . 2% (14
K ELSCN 1 Perl Fl Per2 (1) 35 AR EE 11 2838 K35 8, A5, AT 2H R B SCN T Per] il Per2 A JE IR 85 1 238 KRR (P <
0.01), 45 25)5 , HREE R 4 AR A4 41 K B SCN H Perl Fll Per2 (35 R FIIZE (3835 B FFH(P<0.01,P<0.05) . SBE LR,
25 (I K B SCN H Perl il Per2 63k /K P40 15 , 34 e , 58140 K B SCN A Perl il Per2 RiA 7K N (P <0.01) , 425,
AR ZE A A B SCN 1 Perl 1 Per2 235 L TFH(P < 0.01,P <0.05) , FR A %4 K ELSCN i Perl Fikth [T} (P <0.05), Per2 ik
LTFHEZER TSI FE X (P>0.05) &t BRA 70T LA 55K BUSCN HF Perl il Per2 [ 7835 378 17 oA 25 M A4 25 K B
IR ARCIR 255
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Effect of Suanzaoren Decoction on the expression of circadian clock
genes Period 1 and Period 2 in the suprachiasmatic nucleus of rats

with sleep deprivation
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Abstract: Objective To observe the effect of Suanzaoren Decoction on the expression of Period 1(Perl)and Period 2(Per2)in the
hypothalamic suprachiasmatic nucleus(SCN)of rats with sleep deprivation,and to explore the possible mechanism of Suanzaoren De-
coction to improve sleep.Methods The experimental rats were randomly divided into blank group, model group, melatonin group
and Suanzaoren Decoction group.Apart from blank group, PCPA was injected intraperitoneally into other groups to establish sleep
deprivation model. Melatonin group was given melatonin solution (36 mg-kg™'+d™', 10 mL-kg '+d™')and Suanzaoren Decoction
group was given Suanzaoren Decoction (4.86g-kg™'+d™",10 mL-kg™'+d"), the blank group and the model group were given the
same volume of physiological saline(10 mL+-kg '-d™), continuous gastric perfusion for 2 weeks,once a day.After the last adminis-
tration, the autonomic activity tester. Was used to record the spontaneous activity time of rats.The expression of Perl and Per2 in
SCN was detected by Real time-PCR, Immunohistochemistry and Western blot. Results  Test results of independent activity time:
The activity time of the rats in the blank group was less (377.79 +39.55)s. After the model establishment, the activity time of the
rats increased significantly[ (377.79+39.55)s vs. (478.43+38.89)s](P<0.01).After the administration, the activity time of the rats
in the melatonin group [(394.09+31.27)s Jand the Suanzaoren group[ (412.40+36.24)s] decreased to different degrees (P <0.01,
P <0.05).1t-PCR and Western blot showed that the levels of Perl and Per2 mRNA and protein expression in SCN were higher in
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blank group than in control group, which decreased (P <0.01) after modeling. After administration, the levels of Perl and Per2
mRNA and protein expression in SCN of melatonin group and Suanzaoren Decoction group increased (P <0.01, P <0.05).Immuno-
histochemical results: The expression levels of Perl and Per2 in SCN of rats in the blank group were higher, which were decreased
after modeling (P <0.01). After administration, Perl and SCN in rats in melatonin group were administered.Per2 expression in-
creased (P <0.01, P <0.05), Perl expression in SCN of Suanzaoren Decoction group also increased (P <0.05) , Per2 expression in-

creased, but with nothe no statistically significant difference (P> 0.05).Conclusion Suanzaoren Decoction can improve the sleep

state of sleep deprived rats by regulating the expression of Perl and Per2 in SCN of rat.
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matic nucleus, SCN) i Fe i () Z A 2, hy
AW AR PR, BRIV T AR BT ERTE NI 2
AT, SCN fEYE Y Period1 (Perl ) | Period2
(Per2) \Clock ,Baml 1 45 Z -5 B A1 HAH G £ 4)
BRIEA oA Perl Fil Per2 (1923 18 45 2 IR AE O RN
V), A S HEEAR A A S S Kl
PRSI 36 18] L AIE S PR X T 2 IR B4 7
R, HALT T RE 55 HA 5 i P A 28588 BT K P R pl 28
RAEA K, (B A BEHA E HI2 A5 n] Lhid s 055 A )
PR T A RN . A BRI R T G
FEE S 140 7 FHAIL AR ] gt Ay 7 A4 37 i PR 7 FH i
— B SIS AR SEG [ 2017 4F 1 22018 4F 1
J 38 3o JE T 13 5 PCPA LA 37 B IR S5 A7, 0T 25
TR S YR A, N B 3 SO K
FLH F 15 shE], Real time-PCR A8 2H Ak A West-
ern blot K ill SCN H Per1 I Per2 YL K I8 FH 26 34
I, AR AR 237 T e B R A AL
1 MRER%E
L1 3 AR RE SPF 9UEPE SD R R, 40 1L, Ik
[ttt 200 ~ 250 g, M [ 1AL SER ST L,
SEER B Y VE AT IR S KA M AIE S 43 ] D SCXK (5)
2015-0018 ,420006002854238 .
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2520 N AR i E A BE IR A A Y 259
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FIAL A ROt o R b 2 5 o Sl 8 A5 b 2y
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IRBAY ALK IR HL 259 20 min, 1230 J5 A U Al Atk
FISC KA R 258 20 min, FHZ A 3 B2, PV 1H)
RN 6 4% T rh 25 R B 4K, B 40 min J5 U8
2GR R AT IR BLEU 259, Sl B 2 T 2
GE ZE AL EAT e 4, e AR R B = T R
0.486 g /KRG . HRARE R, 7 AR @A A TR
A, L5 20171125D, Takara 3 %5 5535 &, K&
Takara 23 ] , fit5 AS4857., SYBR Green qPCR {7
&5, % [# Thermo Fisher 23 7], #it-5 A25780; Trizol , 3¢
Thermo Fisher 23 Al , lt%5 15596026, —#7T Perl I
Per2 ¥ 0 4T TR, 18 BR v 1A, #4520 51N
AB5424P ABN299., HRP#ric 41/ Rbtik — e,
B Cusabio A H], it5- CSB-PA644737

1.3 FEMEE ZZ-6 B[ TSR, i a3k
BE 2%, CFX96 I 5C i} 98 % 2 i PCR Y44, 36 &
Bio-Rad, Quick Drop BUA% R &5 11 /3BT {¥ , 2& & Mo-
lecular Devices, Tanon-1600 %1 5E 15 B 1% 80 4% 7 B
R4, LiEKEE.

14 YN AREZ ENHEESFEEEHS
THER A4 SPSS 19.0 A5 B 1) Bl LK 7 3 0% 52 56 K BRUR
FHRHLEC 50 A as 4L AR AL R 2 22 IR
TG, B 10 2 BR2S FHAh, Hofth 3 4k A7

i B o G A TR R (PCPA ) TR B VR LA W 8 e IR, 1
ZRIIRL MR NS )4 A 2R TR R 1 AR RL
I LU RS A 250 i R R R G TR R
B (36 mg-kg'-d™', 10 mL-kg'-d™") ,FRE( 17
YT IRAA 1% /K R (4.86 g-kg™'-d™', 10 mL-kg ™'+
d™"), 28 LA RIS R 25 7 S5 UR AR 0.9% Sk AN
W10 mL-kg '-d™ ") , EEEE 2 8, 1 IR/K.

1.5 BEERFIFHBIYET  HLH PCPAREWR (3%
100 mg/mL AT 0.9% HALFNIA WL, 7 i 500 me/kg)
22 10 mL/kg [ 57 XA 2 4R SR R A MR~
HIESET d R TE ST PCPA i 2 W LA K 72 e B ) 25
PR 25 (2 2 7 o G s VR B A AR R Y 0.9% &
RN
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1.6 FNENHFRALIE [ F 05SSR S S b
AR R BB R R e i 4 HR L 10% K&
S 2 s T B PRI (4 mL/kg) , 208 T2 s P EUAL S
BT Sk PG, 80, K B B R BT el B R
73 E SCN, 73388 I IR AGH TR, 24 h NS T80 “Crk
¥4 LA T Western bolt SE56 o % J6 42 R BULATRIRE J7
2R , BRI FFRO I | LA 4% 22 3R W R 28 70 2
T, WS U 4329 T Fe i, & T 4% 2 5 g h
JE 48 hJ HEAT e AL S . SRR B AT S AR B
J 0l

1.7 $EARAEI

171 A EZEFHH LN RREESHG
24 h, B R EUE T F TS SISO | [E] S 2
H 7 MiB B R SE, IL5% 6 min N 25 2H KUY
& B

1.7.2 Real time-PCR # ] SCN ¥ Perl . Per2 % ik
HUSCN 2041 20 mg, I A 2 mL Trizol DAFEHZH 2 2
mRNA ; 32 U5 (i FAZ R £ P SRS I 48 A A 4 2
HFE , 24 0D26/0D280{E M 1.8 ~ 2.0 B | /R n] b4 7
Wi S B cDNA ; 422 BB Takara 198 5% 58071 &5 13 BH
P xoF 4l G A% YRR A HEAT 300 5 5% DA R cDNA L 3
e SR LA UR 3 s R 1 2 PR B 7R AT 5 5 R
SYBR Green qPCR Master Mix ¢ € #3057 & i B
Fo X5 UG 19 cDNA BEAT HE 471G, 97 34 20 3R e 9™
WS UL 64T . 4397 Real time-PCR i3 2
SR AEA R CeE , I HH 2724 K78 mRNA A XT R
5K il Primer Premier 5.0 5| 9754041483
Perl .Per2 N2 B-actin {74, &L FH) LR 1,

x1 51YFs)
H BFER ElL7)E2 ]l P
Perl Forward:5'-GTCTAGCTGGTGCCATTCTC-3" 308 bp
Reverse:5'-CTCGATGTAACGGCTTGTG-3’
Per2 Forward:5'-CTGTGGTGGTCAACATTCC-3’ 334 bp
Reverse:5'-GCTCAGTGGCTGCTTTCT-3’
B-actin Forward:5'-CTGTCCCTGTATGCCTCTGC-3" 218 bp

Reverse:5'-TGATGTCACGCACGATTT-3’

1.7.3 %95 28484 SCN F Perl \Per2 & i% U

Z R P AL, T A, s
HELLYICS pm JEEE Y] B, IFFH Z H 2RI B B
XFU) R AT s 5 B U0~ T 3%H.0, HiR i 15
min, i Jf] PBS #5413 min, $E 3 K ; [0 V) 5 1
Y530 IR B I 19— Perd1 (1:100) 1 Perd2 (1:
200) , FRFFF 1 h; £ PBS b eI A 3 min, ¥E 3
WK s I Y R 2R A1 A B e i 4t (1:1 000) ,
ZE VIR E 15 min; 171 PBS V) H 3 min, %3 U
M DAB B AW, [V 5 min; 5 PR FERE 2
BEXTU) 7 EAT KPR B2 K FLE . WIMEE T
WD) R, AR R R s B S A =i A% (400X) FRET
FH Image Pro-Plus 6.0 #4217 EMG AL B3R B
S (10D) A,

1.7.4 Western blot # | SCN ¥ Perl .Per2 %&ik HY
SCN 20 mg, il 7 PMSF () 25 1 24 i, ZH 8L I AY
A13%, LA 4 °C, 12 000 r/min 5.0 15 min, B E 3,
BCA I 72 £ FEAS B 1 4 5 il /F 10% SDS-PAGE #E
JiE, Bl LR 40 g JE AR U HRL TRORIR JIES 5 £ FH PBS Uk
F 3 min, Y8 3 U He BT AR UL 5 A B s — Bt
Perl (1:1 000) Fl—47 Per2(1:1 000) , & 4 “CykA4H ¥
BB 8 PBST Y A 3 min, Uk 3 U # AR B -B
INAFERESG L (1:2 000) ; {8 PBSTPEH 3 min, ¥k
3K 5 [ JE S T X5 2T 3% i ECL &b 63, B o M P
BRI T RGEARIAS AL B 1 4% TR AR & B T
kit o fiH Image J 11454 K (H.

1.8 SitZE A% A s g o
SPSS 19.0 /b3, SEEEHE LA x + s R, Bl IE A
PERT S o 2 RS IR LR AN R 20001, 25
FLASR I HSD ¥, P < 0.05 N2 AR Giit ¥ X
2 #ER

21 BEEFFRERNER 25 4Gty
(377.79 £39.55)s , A U ZH 2y (478.43 £ 38.89 ) s, il I,
F 4 H(394.09 +31.27)s, B EA 74 J (412.40 +
36.24)s, 525 LA A, AR RY 20 K BTG 2 st 1] B A
HOM(P <0.01) ; 5HRIZ oA, ol R R A MR A~
Vi 21K BT 2 sk (] #4040 2 (P < 0.01, P < 0.05) o
252K B S E L 1,

B ARG S R A 2s A BRI ; COM AR 220 s DR A 440
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2.2 Real time-PCR#&MER 25 (4 KR SCN kDa
1 Perl mRNA Fl Per2 mRNA 3¢ ik 7K V-4 &5, i 4
136 | - Perl

Ji M ZH K B SCN H Per] mRNA Fl Per2 mRNA 2
KA FRE(P<0.01), 4525 )5 , AR AR A FIR A
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JH(P<0.01,P<0.05), W#E2,

g2 RA B KR L SCN H1 Perl \Per2 mRNA

FIBHEM/E + 5

21531 B Perl mRNA Per2 mRNA
E=E| 6 1.78+0.29 1.50+0.27
FEAIZH 6 1.26+0.27 1.09+0.25
BREAZRIA 6 1.60+0.21 1.38+0.23
R RT7E 6 1.50+0.27 1.34£0.2
J5 2534

FIE 5.458 3.613

PlA 0.004 0.025

1 : 2 RO HSD-g 1655
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52 AR, P < 0.01; 5B #,"P < 0.01,°P < 0.05
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e IR 1) < A, 25 S 3k D47 2 3l 0 1 B B 22 i A T
KRB ZFPAT R H Bk B TG B R ek
AR TG SR AT RIS A B 3 1 shis ]
FE S, A S0 & B0, B B 40 25 o A 80 K LT
ShAFIa B 3N (P < 0.01) , 125 S5 A8 sh i
e, KEE 3276 S B R 0 (P < 0.05) , i 15
A BV ) 38 ik PCPA 4 5 1 B IR 25 55 A8 [) Fsf e AL
737 AT LA IR 4 AR 7R A B Py M RHR S

SCN Ay A= 9 15 3 () A Pl RN 49 X, BB 12
IR N L TN 1 ) AN (DA SN 1 1 2
Pl A= 5 A1), SCN 1] 38 3 I 95 Perl | Per2.,
Clock , Bmal1 45 Z2 7o 42 5 Al 17y 3781 75 A AR - it 7 ]
09, () s 3k S PRTRH B A7 P e ] ol ] 7 i IR ) 52
TR, 2 o A I PR R R S D) 2575 | b e I
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