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ABSTRACT . AIM To explore the effects of Shugan Jianpi Yangxin Prescription on improving insomnia in mice.
METHODS Ten of sixty ICR female mice were randomly selected as normal group, and the rest mice were
injected with 300 mg/kg PCPA intraperitoneally for 3 days to establish insomnia model. The model mice were
randomly divided into model group, dextrozopiclone group (0. 13 mg/kg) and low, medium and high dose groups
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of Shugan Jianpi Yangxin Prescription (3.1, 6.2 and 12.4 g/kg), with 10 mice in each group. After 14 days of
continuous administration, the sleep latency and sleep duration were detected by pentobarbital sodium righting test.
Sugar preference test and open field test were used to evaluate anxiety and depression-like behavior and autonomous
activities. Serum cortisol ( CORT) and melatonin ( MT) levels were detected by ELISA. The ultrastructure of
hypothalamic neurons and mitochondria was observed by transmission electron microscope. Immunofluorescence
staining and Western blot were used to detect the localization and expressions of OXA, OX1R, PER1 and CRY1
proteins in hypothalamus. RESULTS Compared with the normal group, the latency of falling asleep in the model
eroup was prolonged (P<0.01), the sleep maintenance time was shortened ( P<0.01), the preference rate of
sugar water was decreased (P<0.01), and the total moving distance, average speed, grooming times and the
percentage of central area exploration time in the open field were all increased (P<0.01). Serum CORT level
increased (P<0.01) and MT level decreased ( P<0.01). The hypothalamic neurons and mitochondria were
seriously damaged. The expressions of co-localization of OXA and OXIR in hypothalamus, the co-localization of
PER1 and CRY1 in nuclei increased (P<0.01), and the protein expressions of OXA, OX1R, PERI and p-
CREB/CREB increased (P<0.01). Compared with the model group, Shugan Jianpi Yangxin Prescription could
shorten the sleep latency (P<0.01), prolong the sleep maintenance time (P<0.01), increase the preference rate
of sugar water (P <0.01), and reduce the total activity distance, average speed, grooming times and the
percentage of central area exploration time ( P<0.05, P<0.01). The serum CORT level decreased (P<0.01) and
the MT level increased ( P<0.05, P<0.01). The ultrastructure of neurons and mitochondrial damage were
improved. The expressions of co-localization of OXA and OXIR in hypothalamus and the co-localization of PER1
and CRY1 in nucleus were decreased (P<0.05, P<0.01). The expressions of OXA and p-CREB/CREB protein
were decreased ( P <0.01). CONCLUSION
insomnia in mice, and its mechanism may be related to regulating OXA/CREB/PER1 signaling pathway.
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Shugan Jianpi Yangxin Prescription can effectively improve

circadian rhythms
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AT, AR A KN AR
(PCPA) WS v RHR/NEUBIAL A OXA/
CREB/PER1 {55 5 1 B8 2R 58 i A IR 550 05 I 5
W HEATT IR AILE],  LAAAIZ 7 I PRI FH 4 1t

1 #7#l

1.1 %%sh4 8 FEHENE ICR /ML 60 H, 1A
W (30+2) g, MILTRAAEYHEARBGABRA A
POt [P A P25 ATIES SCXK (1) 2020-
0001, Zh4¥) i & A A% E5 210726241101701618 ],



2026 4F 6 A
F48 K HFol

Bk %

Chinese Traditional Patent Medicine

June 2026
Vol. 48 No. 6

T35 T B 25 K 2E S s W sy SPF sl
By [ SL56 sh ¥ 4l T UES SYXK () 2021-
00157, MFRHEEIRIE (23£2)°C, MHXHBE (55
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10g, A 15 g, X9 g, WHAR15 g, KKE
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6.2 g/kg, i, AKFIETHHIGK 2, 0.5 £F
Rl (1204, 3.1 g/kg) o ARHE/DNEIEB KB (10
ml/kg) , il FH EKE B 5 ORI T 4l oK b, il g
Y2 IR 2y O 0.31, 0.62, 1.24 g/ml
(%, . BRI PIERES

1.3 XA PCPA (3£ Sigma-Aldrich /A &, It
5 €6506) ; OXA Hifk (Fbnt B HFAYE ARG R
o3l S bs-15509R ) 5 R R R 5 1 oo 4 45
& 1 (cyclic adenosine monophosphate response
element-binding protein, CREB) . #§ ik ft CREB
(p-CREB) #if& (3 Cell Signaling Technology 7y
", 5845 9197S. 91983); PERI, KLz EH
AP AR 1 (eryptochrome 1, CRY1) . GAPDH
OX2R $ifk (BB R AR ARAR, 5%
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(R =T EYFEARA IR AT, 575 18370-1-AP) 5
25 (cortisol, CORT) . 48 2 2 ( melatonin,
MT) ELISA il & ( LWgRgEC E R A R A A,
5 ml001959 . ml002209) ,

1.4 AXZE  Smart V3.0 WINLL AN AR W 37 5256
PSRBT R GE (BRI T ity IR 48 AR i BB B0y A PR
NF]) 5 Fresco2l B ZRE AL, Multiskan FC i
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A PR
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(50 H), ZF3CHK [10] fl, EWAEH LF
8: 00 MEM= ST 0. 9% FHALEAE W (10 mL/kg), F
A% ZH I e 1 5 300 mg/kg PCPA ¥ U 52 il 45 B /N
FRUBCHY | LTS 3 d, B s ) i /) B B AL
BT RIE S BRI | A4 U s B A R i
)[L‘jﬂfﬁx EF'\ %Jjﬂjiéﬂo Jluﬂ?ﬁ%ﬂgﬂ%'bﬁ1ﬁﬁ\ EP\
FEAHRHAT 3.1, 6.2, 12.4 g/kg BT RIE L
JrREW, AEVCTEREAL 25T 0. 13 mg/kg 474 DL
SOREIRAER, 1E R AR R 25 7 5 AR B K
HEEE A2 14 d, RAGR)E, T E
FENIESESS, R/ INERARE S R4 TR K e S S5
Y S g s RIS SEIREE 18 RIAF IR T2 3 d
IS8, AR/ BRI AE R K 52 50 1)1 25
5521 RICsEMEKIHAE, 17 2 MmESin 2y, 4
22 KK /IS BRORR IR S I . DB sk B, AT
LS
2.2 REWELABE LA Z R IR E R AR
SYG R AR Sl gk R AT I E AN
- FEE 50 mg/kg; T HSE A E R 2556 13 K,
80% /I UM IE S S AN TH 2R A 06 B e 2200 10 FH &R
30 mg/kg, /MR 100% A HEE S foff B B s (1] 5o K
HREIET- W E L Z 7 8 50 me/kg, 1EST
g, HZGESLRIFATERS (IEh T,), FR/h g
AAE LB, AR B RAPEMY, 4 3 min
PIEM 35 60 s LA 1, 0 Wi JHC 380 0 52 5 90 2k 0 A
MERRIRAS, RO M IEIR A GAE (I8 T,.) o
RN IE S S MR A, 7 BIRE L BRSO MO
30 s WA FRIKE , FIWCsh Y siie, JHidsgE ik
YRS B0 IE 5T 0 B TE) Ry MR BIR 2¢Ok B R (A2 Sk
Toae) s 130 s PIARVKEZ , UIAEBHIE ST PR K
JEEE B, HEEAE RIS, IHE A A
MEIRIA =T, —T,; HEORFFEEAI A =T, .~ T\ o
2.3 U EE B SEAERAE 100 emx100 emx
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WIEPEAT IR, TF UG 256 5 K /N BUCE T ge X
W, B R R, WERE N 5 min, B Smart
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By, VAL IEM /N BB A 06 sh g 1 Kb 2
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2.4 HEKMRFEE SEICER [13] WA
KN, 561K, BR/NRST 2 SERY
19 BEWH/K ;55 2 KA 190 19% FEBE /KA 1 4l
K, B4 h PR 1 UK E 5 3 R IR,
24 h Ja B X TF IR A 4F 52 g . I 45 T 200
mL 1% FERE/K+200 mL 269K, 40 2 h P88 1k
AR E, UL 12 h, IE SRR K S 4lidoK 7
FEit, DI KIRIE RN AE R, 2B b
=K I FE &/ (RN K S #E &+ 4l K I #E
) x100% ,

2.5 ELISA %4 do 7 CORT #= MT K-F 4%
oz BN G UL B D IR, S AN,
MM E CORT, MT /K-,

2.6 EHEBEIET LAY ZTRMEN MR
JE P S 19 GO LU Z2 R A7 BRI, DB Sk ARG 5 43
BT AL, BT 2. 5% I R b g
e, FET 1% 8T EE, O/, IR BIK,
Y YL, 7E 30 000 f500 57 R 4520 Bl AL W 52
S5APRETT, RGP 50 | IEE LR E
3L BN ZORLAAR ) AR A R T RRURIT P A MR ] B

2.7 RERKEEANMNT LM OXA 5 OXIR,
PER1 5 CRY1 & 4x &k FEAT H2Eillil g il G
R RENLPIE 3 HUNE, R, Sk BN 1 s
TAWAE, 2%k [14] #od, WA R
JI B K 5 BT 0. 01 mol/L $1 JFUA& &2 5% wh i b 1k
WBE, 3% H,0, ZHEEHE, IMA—I T/ER
4 CUKFAME 7, W H T8I — 0 TR = Rt
WEE 2 h, DAPI YZiadt A AR, JHE M@
B LS (average optical density, AOD) 1,
2.8 Western blot 7x#M T A 2% OXA, OXI1R,
CREB, p-CREB. PERI & & & i& 7 H2AR4,E
We, RABEHLPE 4 HUNER, RIS WSk UK
FIB AT FiZHg, {4 RIPA (&3 40 218
W2, B0 R, R BCA E AR
D7) B B I dE vk, SR BRE,
VK, R, B 5% MRS Wk 5 P S T R DR 35 1A
Z91.5h, I—HEE LR, WHIM P E 5
FHRSCHAR S AGHEAT AR, 18 Image J v1.8.0
RAF AT BT 25 IR EEAE
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2.9 “itF b it SPSS 26. 0 BAFHEATAEFE
TR E SR Ty 2 55 R BB DL (x2s) R
N, ZHEECR BN R T 2200, J7 2257 I
P HCECR T LSD 354G %, J7 22 A5 IR Tamhane
T2 i, P<0.05 FRERBAGIFEL,

3 R

3.1 BRATEIE IS g xR R D Rk AR L8 H
SRR 14 REAAESHR L h 5, SIEWAILE,
BRI /N IR TR AE | (P<0.01) , BEARFFE:
IFE4E% (P<0.01); SEAYA L, o a e o
O JTE AR 2H KA A DG 3 B 2 /) B B M T R 30 4
(P<0.01), MEARFFZERIHIZER (P<0.01), W31,
*1 SHENREBREBRPMBERFBEMELLE (xss,

n=10)
Tab.1 Comparison of sleep latency and sleep duration of

mice in each group (x+s, n=10)

4151 BEHR ISR IS /min BERRAHZEN] ]/ min
EHA 3.94+0. 20 54.77+1.01
TERIZ 9.45+0. 31" 17.61x1. 63*
RN R0 (R e A 5.50+0. 10 27.83+0. 53 ™
BRI R0 7 R R A 5.67+0.30™ 34.47+1.29*
B TR 50 T R e 4.13+0.11™ 31.28+1.48
FifhiVC TE R 2H 3.67+0.14™ 36. 881,47

. HIEWHE " P<0.01; SHEAAILE, * P<0.01,

3.2 BT s RIRAONR AR ESD LR
WpARAT A Mg #om SLIRER 18 K, HIEwW4l b,
BRI/ ZhiE R | PR BB,
e DIRGE R (8] 43 EL 3G (P<0.01), %X
S R B E Ay LR (P<0.01), 6 Zh Ll
Bi, BEIEHELD, SERI R, ST ERG RO
FAL, AN R B, Pk IR R B ]
AT (P<0.01), i HAEMESR.O 05 iRl
/NRSTE SR | P | BERE, PaRX
BPRRETE A 43 LI (P<0.01) , il & X Il
IR E 0 e (P<0.05), WK1, F£2~3,
3.3 BTN IS g7 2 kR N SONE K AR AT 69
o SCEREE 21 K, SIER AL, AR/ BURE
IKIREF SRR (P<0.01); S5FAIAH FeAR, Gi i d
JI 350 T 4% 50 21 B A A DS e B AL /N BB /K Al R
JHE (P<0.01), W4,
3.4 HAFAEMEIRS G 2tk IR R fiE CORT 4= MT
KFeHwm  SIEW A, A4 /N R
CORT /KT (P<0.01), MT K FEREE (P<
0.01); SHIRZA A, BRI FE O &0 a4l
KAMEVETERELH CORT /K FR#EE (P<0.01), MT
HETHE (P<0.05, P<0.01), W5,
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e ARIEWHY, B WA, C BN TR0 K, T,
R, F oA VE IR

E1 fHE/NRY BIEIHHIEE
Fig.1 Track diagram of open-field movement of mice

in each group

x2 BANRLEHER, THEE, BEERYER

(xxs, n=10)

Tab.2  Comparison of total moving distance, average
speed and grooming times of mice in each group
(xxs, n=10)
i B, CPWEE/  HERE
Hy
cm (emes™) KX
IEHA 1302+232 15.24+3.42 17.2+4.8
FiAIZH 2 472+154%  26.55£2.65% 43.2+6. 4%
BRSO TR 1 9506213 19.30£1.08  22.7+5.0°

BN S0 07 AL 1 5594159 % 15.45+2. 11" 19.9+3.3*

BRI RO BRI AL 1 9254131 19.47+1.49  22.2+3.1*
FffeUE e 2H 1715+78*  24.84£2.30 31.8+4.7

E. SERALE,MP<0.01; SHMY L, " P<0.05,
* P<0.01,
®3 BEHMBRPRRBIREZME, BEXEFHFIEREE
SEELEEE (%, Xxs, n=10)
Tab.3 Comparison of exploration time in central area and
percentage of rest time in peripheral area of mice

in each group (%, x+s, n=10)

13 b R R %X I8 1k
NER 4 IR g
EwA 0. 13+0. 06 39.39+8. 89
A2 1. 1820. 23* 14.22+0. 94%*
B A R0 D AR 2 0.34+0.22" 26.81+5. 54
B A N 0 R R 2 0.30+0.10™ 33.70+5.66*
B RN %0 T v R A 2 0.49+0.25 " 30.29+2. 58
itk VST 4H 0.52+0. 18 21.70+3. 06

F: SEWAHE,*P<0.01; 5HEMA LK, P<0.05,
* P<0.01,
3.5 BRI S KR R AP 2 AR
SARGEM P HIEFA R, BRI ik
MU AT, LRARE R (P<0.01),
BT T AR IE H 2 kL K B R BEAIR (P <0.01),

x4 FHDBREKRITFRILE (xx5, n=10)
Tab.4 Comparison of sugar water preference rate of mice

in each group (xxs, n=10)

215 WK 4%/ %
B 69.00+1. 16
iR 33.00+1. 73*

B AT IR 3707 R

BEATAE R IR 0T ) 4

G ATAE R SR 0T R
Al Ve s L

54.33+1.45*
56.67+5.24™
53.33+£3.84™
60.33+2.33™

T SIEWAIHEE, ¥ P<0.01; HHIML LEL, * P<0.01,
x5 HEMNRMFE CORT #1 MT KFLLE (xxs, n=6)
Tab.5 Comparison of serum CORT and MT levels in mice

of each group (x+s, n=6)

251 CORT/(pg-L™')  MT/(pg-mL™")
EHA 148.30+0. 86 144.30+2. 08
REAIL 204. 70+7. 85" 99. 09+2. 24"
B ARG 5% 0 7 AR S 2 147. 80%9. 03 ** 117. 10+2. 03 **
i SR NG F50 T T R 2 172. 80+3. 28 ** 108. 40+2. 16"
B A R v AR e 2 165. 00£2. 93 ** 128.50+2. 15 ™

FAk L ST LR 160. 90+2. 60 ** 122.20+1.38*

H. HIEH4AHE,*P<0.01; HHEAL LE,* P<0.05,
* P<0.01,
SEEE AN (P<0.01), BPAKASIE ; I4hHa g
BOWE . Wrd | LRI, SRSk, o
2R bL A R o8 B PR A2 B, AN BT BRI (P <
0.01), SEAIZH A, B @M .00 &, K
AP AICA T R, MUK AR A T 9 5k
Sfp, OBIRECRIE N (P<0.05, P<0.01), &
BRERIER K, IEHLRRE S m (P<
0.01); &AL ELEWIKE REF, Mk, F
ARG /N (P<0.05, P<0.01); U245t 5,
AMERIBRZE /N (P<0.01) . 455K 2 fiZ 6.,
3.6 BRI kIR R T EE OXA 5
OX1R. PER1 5 CRY1 &4 M 9 3 & 4% & ik 49 %
W SIEE YA, AL BUT B X OXA
OXI1R. PER1, CRY1 K OXA 5 OXIR, ER1 5
CRY! R DOIF 538 (P<0.01); HHEIA
WIS, BI04 7 i 4 R A e DT S R4
/MR X OXA . OX1R, PER1, CRY1 f OXA
5 OX1R, PER1 5 CRY1 L2 {7 % 615 5 Y0 55
(P<0.05, P<0.01), WK 3~4 %7,
3.7 BT IS g AP R AT £ E OXA,
OX1R, CREB. p-CREB. PER1 & & ki 64 %, 5
IEF A, R4/ i OXA, OXIR, p-
CREB/CREB, PER1 M FATIE (P<0.01); 5
BARIZA A, PRS00 & . AR A A
CFEkEZH /N R ik OXA . p-CREB/CREB. PER1
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EARIKEIN (P<0.05, P<0.01), Bl
DAL/ B OXA . OXIR R AR
it (P<0.05, P<0.01), p-CREB/CREB % |13k
T (P<0.01), $RH5E T AEXT CREB i fH

Ao BT ER
4 g

MRS e A 2 h DL % I R - T 9 R 35 L T R
W, RS COREET, UL < BIBE R
58, DARFFELOD MR . T EZRYT R IREA
RO ST IR (KL - B - R
) CBENRSARE, SRR, WO
AR ﬂr‘ﬁ%%tﬁit@z%%lﬁ“%%%
hOCEEA . R BT JEHOCH A, 42
CEUFL MR SR IR, ﬁﬂﬂéﬂiﬁﬁﬂ?ﬁ%ﬂ%%u
Jr, A ARG, O MR IRT ZAE, A AT
JElN, AT E BN S-HT Fak, W
OXA K HzZ ik Fik, KHEHEGMIRERY, 5
OXA 7 R -5 15 A R 75 o S AHAE ) BT
B, OXA iz mﬁ 5 PERI ZEt 4 3 K 8% I
W ACHIERAL, B OMEURAL, C MBFEIEFEL IR, P E B, ICRH T LR BEIR A, T, A
W, F AR, e ek s, iy DU B ERITIZOT R I A T RN OXA/
LT (AR Y SR TR IR, SR G Sk T SRR, 2T (15 4 CREB/PER1 1.:.77:_% T R - i P 1 B P B

S PRk ST M SE, DR A SN 28 SR AL,
B2 SENMNRTEMSSTHENEARSE (S50 ztlﬂ%ﬁkﬂ, TR 21 e Rt A B VER AR T 4 K A
%, x30000) B IR 252 Bsf () 48 e S A% OO RE IR, IR B K Dl B

Fig.2 Morphological map of hypothalamic neurons and WA 37 52 8 vh 19 B 0% s e S R G  &
mitochondria in each group of mice ( TEM, B PRSI TR T 2k IR R LA B g R G

x30 000)
*x6 BAMRHMETEHNETWL (xxs, n=3)
Tab. 6 Mitochondrial changes of mouse neurons in each group (xxs, n=3)
25 531 YRR/ A IEH 2RI 43 /% SEF AR AL/ nm? PN AIMISE 1] B i S/ nm

I 67.00+5. 57 96. 17+0. 98 59 7504 490 7.22+0.38
AR ZH 15. 67+2. 33 19. 84+5. 57% 254 336+41 676" 16.21+2. 20
B RN 5% 0 7 AR 2 49.00+5. 13 83.26+2.49 87 9048 035 ** 8.94+0.32*
BT ARG R0 7 R AL 29.33+2.96 29.70+1. 81 105 84422 662 ** 8.83+0.25*
AR NG % 0 T v 79 2 33.33+5.55* 66. 46+4. 80 ** 132 308+35 410 * 10. 15+0. 55 **
iVt i b2l 25.33+2.91 52.78+16.90 138 694+26 263 * 7.51+0.34

TE: HIERWAIE,*P<0.01; ST LLE, * P<0.05, ™ P<0.01,
®7 BAMNRTER OXA, OXIR, PER1, CRY1 ¥ OXA 5 OXIR, ER1 5 CRY1 £ EMKEHIESEELLE (AOD,
xxs, n=3)
Tab.7 Comparison of fluorescence signal intensities of OXA, OX1R, PER1, CRY1 and co-localization of OXA and OXI1R,
PER1 and CRY1 in hypothalamus of mice in each group (AOD, x+s, n=3)

215 OXA OX1R OXA 5 OX1R PER1 CRY1 PERI 5 CRY1

EHH 35.51+2.24 29.73+3.33 29.24+2.21 27.22+1.15  41.66+3.68 42.07+6.25
2] 81.07+3.28"  85.28+1.86™  129.60+9.55"  72.87+6.35" 78.55+3.26" 130. 60+2. 23
BT A % 0 7 R 2 57.27+2.07™  61.94+7.54" 62.03+6.76™  36.71x4.60™ 63.11+4.03* 81.20+4. 87 **
BT A % 0 7 R R A 72.37+1.87*  67.16x2.29* 85.63+11.39*  54.13x4.71* 56.51+1.61" 55.28+2.93*
G RN %0 T e ) 2 64.78+1.58*  67.55+4.54* 76.29£9. 72" 53.83x1.62° 64.92+3.27" 83.22+3.05*
FAFE DT v 2 63.06+0.74*  63.01+5.26 " 81.19+10.43™  35.94+1.76™ 58.37+2.89" 65.46+4.71*

W HIEFHLE,"P<0.01; SHAIL K, * P<0.05, ™ P<0.01,
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TE: ANIEWAL, BAKAIA, ComHEMsRol ik, b mREA, FAAHEIEREREY,
B3 £A/NMRTER OXA #l OXIR RER NI EE
Fig. 3 Immunofluorescence staining of OXA and OXIR in hypothalamus of mice in each group
R8 H{HATER OXA, OXIR, p-CREB/CREB, PER1 EQRIALLE (xxs, n=4)
Tab.8 Comparison of OXA, OX1R, p-CREB/CREB and PER1 protein expressions in hypothalamus of each group (x=s,

n=4)
25 531 0XA OX1R p-CREB/CREB PERI

IER A 0.47+0.01 0. 67+0. 04 1.00+0. 02 1. 00£0. 02
FERIZH 1. 11+0. 02" 1. 06+0. 05" 1. 84+0. 04" 1.41£0.03*
B TR 5% 00 D (R 0.75+0. 02" 0.92+0.02* 1.22+0.02 ™ 0.71+0.02*

B ARG R0 5 R AL 0. 85+0. 03 ™ 0.91+0.01* 3.64£0.09 1. 50+0. 03
A 5% 0T v 7 A 0.93+0. 04 ™ 1. 030. 03 1.58+0. 03 ™ 1.22+0.03 *
Fif VL E e 0.90=+0. 04 ** 0. 93+0. 02 1.64+0.03 ™ 1.28+0.03*

. SIERAE, ¥ P<0.01; SHERIYE, * P<0.05, ™ P<0.01,

SR IEREAT O, SO0k [21] HRIE B B
LT T WG W B T N SRR, A R R AR
i, SH CHFER. Fogm
BEYA L IRARAT , BERUZH L CORT /KSE-Thi, i
MT 7K T-REAR, H27R HPA Bl B 5B T
AL BFEM IR0 TS, CORT 5 MT K
BT IER, K7 BA T HPA #5052 15
THRE VR, NP9 0 0 £ 38 A F 3% R 38 4 48
PP H S CEATFARES DA A, < fd
FE0 VIR BH A W EE D8O 32 A 9 BRI

WK, BRI T Fe bl 2 o s BRSSO . PR
Pk K 2ok R B0 (B a4 R R
) 2 BRI IR0 D7 T BUR REA R Lok
WL SEGE, WML ITEm .

FERIZH T Fe il OXA K35 & PERI1 8 H £k 7
WIFE, PER1 5 CRY1 N IL@E M #5m, R
Orexin REEi 16 b I 5| & Az Wy b £ B 1t B0 It 35
L, S IEAR AR R S A ML AR A 5 B e g 9
D5 AT AR OXA 35 K OXA/OXIR FEEN;, BHKT
Orexin {5510 i3 BE P0G, (0 b 7] 2 G O 555
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T ACHIEWAL, BRI, C HBIFEMFEOIE, . mREA, F ARSI,
4 #HA/NBRTER PERL 1 CRY1 BERLLAEE

Fig. 4 Immunofluorescence staining of PER1 and CRY1 in hypothalamus of mice in each group

Ve ACHIENA, B RBIAIA, C RBTEMR L8, b, v

FlH, F AL e

E5 &A/NRTER OXA, OXIR, p-CREB, CREB,
PER1 EA&WHE

Fig. 5 Protein bands of OXA, OX1R, p-CREB, CREB

and PER1 in hypothalamus of mice in each group

AR SR RO, R AETE B T 2 BB
FEE IR 1 ] 45 25 5 Orexin 5 5 1 8 38 3 B0
CREB 42 Pl N>, AWF5E R, A4 p-
CREB 5 PERI RiE¥FH&E, #F—PUESE OXA/p-
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