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AEZRFURF O B AN S IR MRAGE Y K sl B IR Ff AR
AT B A T ) 52

TR, AAR, BT, KA, KR, S0 S
1. WA P ELRIERE, AN LU 2825, 350003; 2. MR EZ K%

(=] B AEIALTSERI AR K KRR EHH 0, FiEx 21 RSD KA, AT G,
A, RN, HFUTR, REaWs, EAEARARN LM+ EES AR AR (PCPA)
EIZOCBERT KRR ABAE, RS AHNAL TN 1y (kged) BE, 2OAPERAL T EMBK
10ml/ (kg-d) #F, BAHERTR, B HERAEN MBI 24%LEEE (EEG) e (EMG) 155
24 h, M RAAB (19: 00~ KB 7: 00) Fe@ X (KRB 7: 00~19: 00) B (Wake) &. JEHeikik3h
(NREM) BERRE SAeteikiks) (REM) BEAR &2, SBEIRET ARG 4304, RF 42 NREM BEfR . REM Bk
AR A Wake IR, WG EE; LR RENME XK E LRIEE, ELISA F& 0 X R e B LR
FikE (ACTH) ., B Lk #3048 % (CRH) 4%, &R Lezaguakik, BRAXAF LR
& . FACTHA EHE (P<0.05%P<0.01), 2CRHAE £ F L% FESL (P>0.05); AkAg
X NREM BEHR %2398, ), REMBEAR 3 M V, Wake B33 % (P<0.053% P<0.01), &£ A10~20s
#230~50 s NREM BE IR K3 2 538 %, 120~230 s #7240~ 470 s NREM BE AR R 2 F w7 (P<0.05 &% P<
0.01), NREM B AR 25 3% A Wake 69 K 32 7m , NREM BE IR 35 3% % REM BE AR &9 X 28, U, REM Bk AR 35 3% A
Wake 89 X Y (P<0.053% P<0.01), H5AMMEE, RALAE LRIBETE, 2FACTHAZETH
(P<0.05), "2CRH 2% L%t % &L (P>0.05); A#Aa X NREMBEIR Y. 23 2 £ 3, Wake 523
R EmY (P<0.01), £ZEKIA10~20s#30~50s NREM BEAR K B Fm Y, 120~230 s #2240 ~470 s
NREM IR X2 2 %38 m (P<0.01), NREMBERR S5 Wake Z 18] 69 55 B 0 808,V (P<0.01), 5= Gbik,
R A& He K R NREM B AR 49 Delta 98 % & #2 REM BE R 49 Theta 7% % & 2 F £ % it &L (P>0.05), &ig
RANE @I s KadF2 (120~230s. 240~470s) NREMBEAR, /% ') NREM BEAR 5 Wake 2 0] # 25 3%
RE, R ZERAT A fopE IR A2, HiF-Fo9RIREM T A2 Mk,

[E8IF] %2R; SBERE; AA; K, BRAS

P M A R RS T /D 9 A BRI e, N B B
MR oE e S S A R B . B AR iE T =, A
VRS R g A 38, e B 5 5 TR 1) 1 1685
PR, R NS s P B BRI A 5 i . M MR 4 fy
PO LG LA RO DR 2E . MRS MERI A MESE, I
SECHBIIIREME o ZFRILETPERIGIT LB AL
KIRMGIATr, AENIIh G AN T &

ESTA : EE A RPIEH4 (81774285) s i B BHE T A 5 250
WF Be BF % 10 (2021R1003009) ; 4 # & b &K 25 & 0F Wi H
(20212yjc07) 5 Hi £ v 1 R IR 15 2% 1 4 90 6 8
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{7 38 % A THDN LR T R IR A E AL AT T
ZHF5E 2, ARATh e = DT ok B B I 1) % AR
Bro AT 5 B S AR 2 ) B B A= ) i A 3R
8, 24 hiEZeid sk KB A (EEG) 1 UL HL
(EMG), MK 45 B BB AR B s 18] AS TR B B
RS R | B R o A 2 0 % il e, (10033 53 B 55 22 1
PP 28 Z FUNF 00 B AN 20 MRS 76 A [ e R i P 5
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IR AR AR R UK . AR TE St a4 h B 2581
2 BE S s e B 2 51 o, b HfES FJATCM-
TAEC2020022.,
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1 MREAZE
1.1 Z&zhih

SPF 2% M PE SD Kl 21 K, 2 AR, KE&E
(230+10) g, HH IR F S S WA BRTTAT A H
PRt SCE AW A VF ATIES SCXK (7)) 2017-
0005, & HIE S5 20170005004461, ¥ E T =
M(25+1) °C. X 50% ~ 60% ., 12 h/12 h I
WOCIAZH G iR SR, AT H R POK R
1.2 24, KA ENE

LRI . HiE10g, WEE 1 g, KA HE
M WV A A IR AR A, 29 &R St i
WA ESAEZG0.11 gml, FEFHTERMN (LA
BYEGBMARRAR, 5 181220); XE KN
Z M (PCPA, Sigma/Aw], lt*5 SHBH7873); fii
B ER R SR (ACTH, 5 Apr2021) . {25 I
JI iz B R B 2 (CRH, L5 Apr 2021) FER
SRR &, LRI AR R B A R A E
2. 5% I3 T Lb 240 (PR 3R s A W] L 4145 20140820)
HEEAFEK (L ERA R, 5 01-09-15) 5
HEE ek (g sife 7.7, it 01-11-15)
SleepSign zf ¥ At ffE 4= ) % B 2 48 ( H A Kissei
Comtec A BRAT] ) 5 68003 K ik 57 A 5 A AL (TR
T B R A8 AR R A FRA ) 5 E1x800TS #4 A7 {X
(5[ Bio Tek 23] ) ; XYS000BF BHL T FF (M
Mz BTG ARAF); BSA124S B 1K1
(BEZFIRL A A R A
1.3 k3R eARIEAL

SYULHT T KRS Ok (6] sy ik,
FERBRIRASTS, 203 FRTKIET 1. O mm, 55F 1.5 mm
MG K AT 1.0 mm, 5597 1.5 mm ZhFL (438 g,
TR ZE MRS S ) , K5 A~ 5 R AR EEG HLA AR 1Y
AN MR 22 [ 7 T R AR L, AR S X S — M
L CREGHE ), D5 S R E A
TN 2 [ 5 T s AL, IF R R S
B b 5K AR SR A EMG il L B 23 54 A )
FEREN T WU o BTG 1 H R A 2 3] — A R 3 4
b, B EE T ks b, 4680, R
I T Js T S 7 B K N 96 mg/kg T Y, K1
w, 3K, FARSKEHTIAE,
1.4 5, #BER LY

21 HOR B PR 7 295 70 s Ll L
RUZ | AU, AT R BFHAIEFFSE, B
BRI MIZ R A KRS ok (7] ik, EfLs

PCPA e BRA A (6 Rtk 1, SR FH 2 I R SR H
il 0 B A S MRS BAIL S T AR 9% 2 A
PUREREAE 2 h, 4 ‘CHOKIEDK S min, ZEEAEK 24 b,
JeFE 1 min, WRSEE] 24 h, FUEMIRI45° 24 b, i
MK 24 he 7RO ENECR H Excel 2019 7242 74
BEALEL, R BEMLAE B R AL 32— Fofil g HL
AHAR G R RO AL, AR ORAS AT B0 o 3%
gh s, AL RS 28 JUAL K R R 4% 10 mil/kg IR
Ji 3 5 PCPA YRR B (300 mgrkg, A= BER K HCHI,
FH 1 mol/L NaOH V77 = 5I08PE ), 25 (4L i G 45 14
FES e A BEER K, R IR, ELE2 K. AR
KEHRIRpITAY, S, BROTEIER, SIE
WRRILE, e TR, B EARRs R
T A - E AR (HPARH) R (L
ACTH. CRH) 7K VBT, $Enibfinsy ™,
WAL TETEIL 1 g (kged)
B, AHFEE KRS AL R ERE . 2 A
ZH AR AU 25 T 10 ml/kg 750K HEE , B R 1K,
H7K.
1.5 MEIGAFE Ty ik
1.5.1 XRA—fRES HMWREIE KRG
I BT, KRER . IR, RIRGAE
PRt AL
1.5.2 XA EEG# EMG #ie F A o4 KK H
BEyJE2h, B RRE TICRED, YR
VRN R G AT 5. IR 3R EEG A EMG {5 %
W R ECSL N, RAZWE T M, LUK
KIGKHE T HEARIRAS . (55 S W5 #E— 20k
K, AN, BB RASAETHES. i
SEMEE TR 19: 00745, K H 19: 00458, i
2224 hids¢ H B 3 KB EEG FIEMG., id sk 4
W5, H SleepSign 3. 8 /3 Hr#k 4, LL10 s ko Hr i
JG, MRS —BE MR ER T IC SR 1 EEG/EMG {5
S, AR AR R 3 (NREM) BRI, o
HUIR 2l (REM ) R I S 752 B8 (Wake ) 5] . NREM HE
L1 0.5 ~4 Hz Delta Il 7 3, EMG 55 AH i ;
REM FEAR LA 4 ~ 8 Hz Theta i 5, EMG {5 534
B ; Wake L 8 Hz Lk [ Alpha #l Beta 3§ A 32, 1
AU EMGIE 5. MIEHAELR, Gt KRR
B (19:00 ~ X H 7:00) F K (K H 7:00 ~ 19:00)
NREM. REM B R Fl Wake S i, 4% BEHR B A 4 5%
Bk B WRIERGEHAEEE R, W25 B U I A R LR
a5 AR (10~20s, 30~50s, 60~110s,
120~230s, 240~470s, 480~950s, 960~ 1910 s,
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1920 s LA F), Gt ASIE B FE NREM FEAR . REM i
MR Wake B UL ] B 00 2 Xo) FEC2 N A8 28 AL A
K EUNREM H1 REM B A (1) o B 4135 2% 5, /BT ae
FAUTE T BRI 5 25 B R AR ) 22 57
1.5.3 HPA &gt & o4 ln, KEUEEES
2.5% B Z 40 (50 mg/kg) BREE, JE 3 3h Ik E
I, 2R FH T BC G 28 W B v (ELISA) A& I i v
ACTH, CRH #&#t .
1.5.4 B ERpdssc Bul)s, MEpEE LR,
FREL, 1S ERRAEE, B EIRE RS B
(mg) /A& (g) .
1.6 it FEoM
K H SPSS 22. 0 BAF AT et b TH R PR
P R IEAS A, Ll(zes) T, FFEIESD M
J7 225V Z 2 8] 1 LR T R 22 225 i O 4k
Z LSD K: 5, 5 2 A 5% K H Tamhane's T° £ 55 .
P<0.05 hESALGITFE L.
2 #R
2.1 BARKRA—MBKRELEK
FHAKRREEALE, BIRESRIE, RN
e, ARG, BERTTEE, (R
e Sas A i, BRI KRB R B H I
L, OEMOLeT, A, ARESIEE, BRCTTE
WA, RFEEE TR (P<0.01). SHEAIZ
B, AARMAKRBIENRLE | KRS — Bk A
R, PR E B E (P<<0.05), W1,
F1 FARBATE ., B ERBELE  (ds)

5 B TR 5T g B EIRFEEUmg ¢!
2 HH 7 358. 87+6. 39 0. 13+0. 01
[V 7 308. 04+4. 70" 0. 17+0. 01"
Bl 7 324.33+4. 47 0. 14+0. 017

W oa) SHA4LHE, P<0.01; b) HaHARE, P<
0.05; ¢) HEIL LA, P<0.05,
2.2 BZAKRRK LiBROLER

LK1, HEAALRE, BAREKEE RS
B E T (P<0.05); SHEAI4IEr, &AL
HREE FIRAEECTRE (P<<0.05).
2.3 B4 KRAAFACTH, CRHAF &R

K2, SEPA B, BAA K I E
ACTH FH B ETHE (P<0.01); SEAILA L,
EZE LA K R ACTH & & 18 3 T R (P<<0.05) .
A4 IE CRH & 22 R LGt E L (P>0.05),

F2 FHAKRFUMGE ACTH, CRHER L (ng/L, F+s)

2H 5 £k ACTH CRH
= HA 7 6. 94=0. 20 8.21+0.28
AL 7 8. 10+0. 35" 8. 060. 33
& 7 7.29+0. 21" 8. 08+0. 35
. ACTH, {2 AR B CRH, £ LM Bk
O .

a) Ha5E4LE, P<0.01; b) S5 LA, P<0.05,

2.4 &AL K R EAR AT A) LA

XARE 24 h (19: 00~ H 19: 00) Hhdg/Nit
NREM . REM HE IR 2 Fl Wake 28 (055 DL EA T 4047
Bl 1~378, S, BSR4 KR NREM HER
A [E]7E 20: 00-21: 00, 22: 00-23: 00, 2: 00—
3: 00, 8: 00-11: 00, 12: 00-13: 00, 14: 00—
15: 00, 16: 00-17: 00 & &k /> (P<0. 05 5 P<
0.01), REM HEHRAS[H]£F 19: 00-1: 00, 7: 00—
11: 00, 12: 00-13: 00 i & /> (P<0.05 5 P<
0.01), Wake I} 8] 7£ 20: 00-23: 00, 7: 00-
13: 00, 14: 00-17: 00 & EFHi /N (P<<0.05 5% P<
0.01). SHIAIZLE, A8 Z8 4 NREM HE AR ] A]
7£20: 00-23: 00, 2: 00-4: 00, 8: 00-11: 00,
12: 00-14: 00, 15: 00-18: 00 W &M (P<
0.058% P<<0.01), REM [EARASEIZE2: 00-4: 00,
5: 00-6: 00 @ FEH N (P<0.01), Wake i [H] 7£
20: 00-21: 00, 22: 00-23.: 00. 2: 00-4: 00.
7: 00-11: 00. 12: 00-18: 003 & E W /b (P<
0.058% P<<0.01),

XoF A2 G AR 1 R % B IR s T B R 0, B i Pl 0
AT, R3n, TERM, S HAE, B
ZH NREM Fl REM BEHR S\ 55 35 25070, Wake Gl
BRI (P<0.058 P<<0.01); SHIBIZ HEL,
L FEILLL NREM I REM BE AR 45 1, Wake
SR ED (P<0.058P<0.01). 7EHK, 5
25 A L, FAIZH NREM FREM B AR 54
P, 1M Wake S RN (P<0.01); S5
RUZH A, A8 8 ALZH NREM B IR i & 5 35 184 0m
Wake it 2 E /> (P<<0.01),

2.5 BMKRARWA G KL pEIRI A0 R [ B2 &
IR H LR

Fa~67R, TERMR, 525 H4IE, BRARIZH 10~
20 s NREM HEIR B 22, 240 ~ 470 s NREM BEHR
YBE (P<<0.01), 60~ 110 sF1120 ~ 230 s REM
e AR VR % B 2 /> (P<<0. 05 8% P<<0.01), 10~
20 s e R UK F D, 60~110s, 120~230 s,
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19:00 7:00 19:00
f

W oa) HasAdREE R, P<0.05; b) 575 4L IHE
I#, P<0.01; o) SEEBVAFEE LA, P<0.05; d) S8
H [FR ] L, P<<0.01.

Bl 1 AU K E RN R P AR ) i AR e ] H

19:00 7:00 19:00

VE: a) S IR AR, P<0.05; b) 575 F1 2 R
LA, P<0.01; o) SRR L, P<0.01.

B2 4% A R/ DR IR 0 R AR ] s
240 ~ 470 s, 480 ~950 s He MR R B 3 (P<
0.055% P<<0.01); SR bEr, 28284 10 ~
20 s NREM Ml U £ ik k7L, 240 ~ 470 s NREM
M MR Y B E 14 A0, 120 ~ 230 s REM fife AR Y 5%
FIG (P<<0.01), & FFSLN L o8 R 8 2 =
GiitsE L (P>0.05). fEFR, 55 A4,
BRI 10 ~ 20 s F1130 ~ 50 s NREM B A v 5 ik 22 44
fin, 120 ~230 s #1240 ~ 470 s NREM R B 8% 2 3%
Wb (P<0.055; P<<0.01), 10~20s. 30~50s,
60 ~ 110 s REM B AR vk i i 25 98> (P<<0. 05), 60 ~
110's, 120 ~ 230 s F1480 ~ 950 s i Jil Y. 25 14

3 A RUBTIGEA  RA BE NI s A R BIREL 12 K ot e L i LUK

—— FH4A
60 - —v— HRAE
b) —s— TRAA

w
=3
I

5 1] / min/h

0 -

19:00 7:00 19:00

Y oa) 575 4RI A, P<0.055 b) 575 FALRTE
HE:, P<0.015 o) SEIBIAH RN R AL, P<0.05; d) SHEE
21 [FIR A e, P<<0. 01,

B3 SRR AN A A] 3
(P<0.055P<<0.01); SHIMAE, THEAH
10~20s. 30~50s, 60~110s NREM HE iR ¥ 5
FWL, 120~230s, 240 ~ 470 s NREM B iR Yk %
WERIN (P<0.01), AN REM BE AR X822
SR X (P>0.05), 10~20s, 60~110s,
120 ~ 230 s B PR /> (P<<0.05).

2.6 BK K AWA G R kIR AR £ R B R

RIn, SEAHRE, HGEAETL NREM—
Wake % e 0 B3 m (P<<0.05), NREM—REM ,
REM—Wake F4 R B398/ (P<<0. 058 P<<0. 01),
K 55 R 2 NREM—Wake %% e % 5038 hn (P<
0.01), NREM—REM., REM—Wake %% 1 54 15 sk
B (P<0.058 P<<0.01); SR LE, SRA
21 1 K Wake—NREM, NREM—Wake ¥ 2 Y £ 7.
F /> (P<0.01), 4K NREM—REM, REM—
Wake Fei ik 025 441248 L (P>0.05).
2.7 RAWALS T aa KK ekRE G WS EE
j2eE:d

Bl 478, LUK BUNREM BE AR (1) Delta 1%
% I REM R (1) Theta 38 % 5 525 H 4L 22 57 40
T L (P>0.05), $2/8 3¢ %8 M55 NREM Al
REM R AR ST A8 B R RIS

(min/12 h, x+s)

a5 -~ NREM REM Wake
LU EPS EPS I EPS
A 7 239. 19+5. 84 378.06+10. 16 67.31+5.33 63.15+8. 10 413. 43+4. 33 278. 8549, 28
T2 7 189.99+15.35"  272.67+15.35" 26.03+5. 18" 36. 14+2.75" 506. 45+18.40 " 418.86+12.73 "
AEHE I 7 260. 54+16.02°  393.07+8. 81" 48.58+8.01 " 45.34+4. 28 410. 82£16. 63 278.22+12. 44

H: NREM, JEPC#ERS); REM, PUEHRZ); Wake, WHE.

a) HZEHARMNE L, P<0.05; b) Sz HARMEILE, P<0.01; o) SHEBIARINIE L, P<0.01; d) SRR R LA,

P<0.05,
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Ta AL EUR IR RN ] By A = R HIR 50 G 1 90 88 L (K, x+s)
21 51 s (] UL 10~20s 30~50s 60~110s 120 ~ 230s 240 ~ 470 s
ZSHEA PRI 7 14. 1422, 44 31.43+3. 81 43.433+4. 05 34.43+2.13 11.29+1. 66
EPS 7 16. 71+2. 46 49. 86+7. 41 69. 29+5. 48 48.29+3.25 17.71£2. 06
RERIZH LU 7 34, 67+3.71 46. 00+4. 80 47.00+4. 09 26. 67+4. 87 1.3320. 61
HX 7 50. 17+2.23 76.17+3. 26" 80. 00+4. 13 30.83+3. 18 3.00+1.00 "
I I 7 15. 17+2. 46" 33.50+7. 351 53.33+5.74 35. 83x4. 06 11.17£2. 06 *
HK 7 22.00+1.77 30. 67+2.95 41.67+2. 14 48.17+4.85" 23.67+2.09 ¢
e oa) Has H4LEBIRILES, P<<0.01; b) Sz LRI LS, P<<0.05; o) SRR EfE A, P<<0.01,
FR5 ARG AN R[] B AR IR 3 e A Hh IR B H A (K, x+s)
2051 I [ B 10~20s 30~50s 60~110s 120~ 230 s
2 HH PR 7 6.86x1. 12 9.29+2. 31 21.71+2. 64 11.43+1.25
EPS 7 11. 142,33 13.43%2. 10 17. 00+3. 04 8. 86+1. 64
R 2 PR 7 6.50+1. 87 4.83+1. 14 8.83+3.10" 3.67+1.50"
HX 7 5.00+0. 93 6.17+0.83" 8.50+1. 46" 6.83+1.30
ACFRILL TR 7 2. 67+0. 42 6.33+2. 04 13. 00+3. 70 9.67+1.09
EPS 7 5.50x1. 31 7.00+1. 29 9. 83+0. 60 9. 83+0. 79
H:oa) HEAARMEILE, P<0.05; b) 57 HAFBIEILE, P<0.01; ) SEAIAHERE LK, P<0.01.
O A5 LI EUR MR AN R AN ] Fof 5 i R s BB b e (K, x+s)
25 51 T[] AL 10~20s 30~50s 60~110s 120 ~230 s
EEE I 7 66. 71%7. 06 32.7122. 94 12. 00+2. 35 5. 14=0. 99
EPS 7 89. 57+8. 05 57.86+7.23 29.71%3. 13 13.43+1. 85
LA ZH I 7 44.33+8.34 " 34.50+5. 25 26.33+2.72" 18. 67+2. 03"
EPS 7 95. 50 £10. 26 55. 83+3. 34 37.50+1. 80 28. 3342, 28"
AEFEALAL I 7 49. 50+6. 78 30. 67+2. 09 25.33+3.43 17. 833,32
EPS 7 68.33+7.50 45.83+4. 77 27.17+1.49° 16. 83+3. 81
2851 PR [ R 240~ 470 s 480 ~950 s 960 ~ 1910 s 1920 s LA I
2 HH L 7 3.29+0. 42 4. 14+0. 74 5.57+0.97 3.29=0. 57
EPS 7 7.14x1. 14 2.430. 57 2.57+0. 61 0. 57+0. 30
HERIZH R 7 13.1743.47" 11.83+3.86" 5. 00+0. 89 1. 50+0. 81
EPN 7 12.33+1.73 7.33+1.69" 3.33+0. 61 0. 17+0. 17
AEAEALUL R 7 10. 67+2. 35 7.33+2.09 4.00+0. 86 0. 67+0. 49
EPS 7 12.173. 03 4.17+0. 65 1. 50+0. 50 0. 33+0. 21
e a) 5 A4EBELE, P<0.05; b) 5z AR LE, P<0.01; o) SHEAEIA ERH LS, P<0.05,
E -2 N R TEPN AN L8 € Ak i (IR, x+s)
45 I} ] sk Wake—NREM NREM—Wake NREM—REM REM—Wake
254 Wi 7 130. 00£9. 25 87.8629. 97 47.29+3.93 44. 43+4. 83
EPS 7 201. 43+14. 53 154. 43%13. 57 49. 006. 24 48.29+7. 12
REARIZH I 7 154.33+5. 49 132. 00+4. 50 23.33+4.26" 23.33+4. 58
EPN 7 238. 83+7.23 213.33+10. 06" 27.17+3.32" 26. 67+3.29 "
LI I 7 149. 17+10. 33 119.33+13. 94 30. 83%5. 32 31.00+5. 98
EPS 7 166. 50+7. 39 135. 67+8. 41 32.17+3.08 30. 83+2. 83

¥: NREM, JEPU#iRZ); REM, PRERZ); Wake, W0fE; —, il
a) S H41EREE, P<0.05; b) Sz A4IERELE, P<0.01; c¢) SEIAIZFEEEILES, P<<0.01,

BHARSH, Lok EIT, ST, 8UEBKARE L
T, PDEDEARSL, SERIR, R ALH i
FIAEEL0 = 1B, JEIRYT RO B AN SR

3 itig

RIRAIRNZRARZ , BN 0 B A 2
SR B 22— 1 KT GO I
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NREM i % % J% / %

NREM #i i %% JF / %

16 1

%

REM #i il

0 /%

REM #i %

H: NREM, JEPRsIRZh; REM, PesliRzh,

B % /Hz

4 SEFERIULL G S LR U L 2 R LA

FEXOR, ARG E D GRREE), H.
“EEAEMNE, EEESE, BEEh, AE, 5
O, BEMLLEAC T, EiENTE, EALLE,
DIBCATEIE Kk, BRI T2 0k, OB FREAS
FHEB; WEER, EABZ, GEebBIME,
B BT T B, PZGAR R, (0B AE2E, JK kAR
TF, BAPHACE R, (RUbREIR . IR 18 g 2L
BIT DA RIS Y), HAR RN,
HRT, NS PCPA J& B N AN R & AR
IRIEH 7. PCPA &2 —MP 5- 2 A% (5-HT) G AL
TR 7], REBELI I Y 5-HT B4 8, 38 ni b R e
WAL, IR ™ WA, SEANIEE B
TS PCPA RS 1, SR A 2 PR 28 2L A4 A il 450
B ARAZ SR NRABEY , BI7E 2 J P 45 T K B AR R O T
4 PCPA, ECHPA BTG Y. HPA fliff i
T BRI Ry S8 2 B 77 A= ) T 2 A B2 L, HPA
PSS ACTH, CRH &Rt £, XF T 1
WO R S R A B LY RSB
T 3 22 Al AN T B AL ) A I A R A B IR
RN 2B DBOIERR, 50T,
B AR . DBEASSHRIZRIZEDL, 2 A
B0 B RS AR MRS ) ARSI 56 RS S A AR 21 K B
Wthooey, Sk, BRCENER, R TR,
(SN G = = g W S G I T L T AW =

A, MREESE, HaEmQWEEL, Mk
B o ELISA £ 545 0 S B i 3§ ACTH /KF- T 5
PE7R HPA B, PRI 70 B N2 BT 8 HPA Bl iy
SRIZETLI R IR R AR S ™ AT R IR K R A 48 L
IRITRENS W P MRS ORI MY ACTH ZKFE (1)
Fhr, AR BEH K, RIS AR ALAT I 2
20 B ARSI K B HPA Bl ACTH /M 2L, ASHE
FEARME RN CRHAK VA B EEF . Bk
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Effect of Jiaotai Pills (%7 }.) on Sleep Stage and Sleep Quality in Insomnia Rats with Syndrome of Non-

interaction between the Heart and the Kidney

ZENG Xueai', ZHOU Chunquan', GUO Xinzi’, ZHANG Min', ZHANG Yifan', HUANG Junshan'
1. Fujian Academy of Chinese Medical Sciences, Fuzhou, 350003; 2. Fujian University of Traditional Chinese Medicine

ABSTRACT Objective To evaluate the effect of Jiaotai Pills (327 H.) on the sleep stage and sleep quality in in-

somnia model rats with syndrome of non-interaction between the heart and the kidney. Methods Twenty-one SD

rats were randomly divided into control group, model group and Jiaotai Pills group, with 7 rats in each group. Except

for the control group, the rat model of insomnia with non-interaction between the heart and the kidney was established
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through compound stimulation and intraperitoneal injection of para-chlorophenylalanine (PCPA). After modeling, the
Jiaotai Pills group was administrated with 1. 1 g/kg of Jiaotai Pills by gavage, while the control group and model group
were given 10 mL/kg of distilled water by gavage, once a day for 7 consecutive days. Electroencephalogram (EEG)
and electromyogram ( EMG ) were recorded through animal sleep bioanalytical system. The total amount of night
[ (19:00-07:00 (+1) ] and day [ (07:00(+1)-19:00(+1) ] wake, non-rapid eye movement (NREM) sleep and rap-
id eye movement (REM) sleep, the number of sleep stage transitions, the episode number of NREM sleep, REM
sleep and wake, and EEG power density were analyzed. After recording, the adrenal index was determined, and the
adrenocorticotropic hormone (ACTH) and corticotropin-releasing hormone (CRH) levels in serum were detected
through ELSA. Results Compared to those in the control group, the adrenal index and serum ACTH level in the
model group significantly increased (P<<0.05 or P<<0.01), while there was no difference between groups in CRH
level (P>0.05) ; the total amount of night and day NREM sleep and REM sleep were reduced, while the wake
amount increased (P<<0. 05 or P<<0. 01), with increased episode number of 10-20 s and 30-50 s NREM sleep and
decreased 120-230 s and 240-470 s NREM sleep (P<<0.05 or P<<0.01), as well as increased number of NREM
sleep transiting into wake and decreased number of NREM sleep transiting into REM sleep and that of REM sleep tran-
siting into wake (P<<0. 05 or P<<0.01). Compared to those in the model group, the adrenal index and ACTH level in
serum in the Jiaotai Pills group were reduced (P<<0.05), but there was no difference in CRH (P>0. 05) ; the total
amount of night and day NREM sleep increased while the wake amount was reduced significantly (P<<0.01), with de-
creased episode number of 10-20 s and 30-50 s NREM sleep and increased episode number of 120-230 s and 240-
470 s NREM sleep (P<<0.01), as well as reduced number of NREM sleep transiting into wake (P<<0.01). There
were no significant differences in the Delta wave density of NREM sleep and the Theta wave density of REM sleep be-
tween the Jiaotai Pills group and control group (P>0.05). Conclusion Jiaotai Pills can improve sleep stage and
sleep quality mainly by increasing long duration NREM sleep (120-230 s and 240-470 s) and reducing the transition
number between NREM sleep and wake, and the induced sleep is similar to physiological sleep.

Keywords insomnia; syndrome of non-interaction between the heart and the kidney; Jiaotai Pills () ; sleep

stage; sleep quality
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