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B3 s iR o Bl diE 1 5 i B gk OREXIN S2 {41 A *

X ®P oHRt F % B F RABS
(dbt P EZKFHFEZHE R 6w 100029)

EE BAY: A4k (Orexin, ORX) & ZA2 380115 )5 B8 AT 0 A% 22 & My F AUk, J33k  vA 3£ R 38 K )8 (single prolonged stimu-
lation, SPS):% 4 4| 445 J& 5 % % A% (post traumatic stress disorder, PTSD) X RAEA | V4T A 5 45 A dn 7 P R R B Ao 22 7045 Fo b
B A Bl A7 RE AL R 4, 18 A B IR 0% R W X 38 (Elisa) 547 X R 7 5 Ak 7 OREXIN /K-F | w4 52 B 58 % 08 & A Bl bt B
(RT-PCR)A& i I 55 47 3 »F BT F 49 Orexin AR B &k, 55R: E3 R b ey L4 T PTSD A, 5 xf ek B A 0 X R
T R R BA A A 22 T T M BB 09 A8 3 A R B (P<0.01), S A& F Orexin A Orexin B #9483 2 391 % (P<0.01), %
I P ORXIR 5 ORX2R ¥4 2% F4(P<001), £518:PTSD X &84 Bk Hifh 5 Orexin Bk ik APt TIEIIME
KA : 045 8 B AT 5 o Ty s BT ARt R Rk E
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Imbalance of OREXIN Receptor in Hippocampus and Prefrontal Cortex
of Rats with PTSD*
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ABSTRACT Objective: To study the changes of serum corticosterone and neuron-specific enolase in rats with post-traumatic stress
disorder, as well as disorders of orexin (Orexin, ORX) receptors in cerebrospinal fluid, hippocampus and prefrontal cortex. Methods: The
rat model of PTSD was established by single prolonged stimulation (SPS). Analysis of corticosterone and neuron-specific enolase in rat
serum and changes of Orexin receptor in cerebrospinal fluid by enzyme-linked immunosorbent assay (Elisa). The expression of orexin
receptor gene in the two brain regions was detected by real-time fluorescence quantitative polymerase chain reaction (RT-PCR). Results:
The contents of corticosterone and neuron-specific enolase in serum were significantly increased (P<0.01). The levels of Orexin A and
Orexin B in the cerebrospinal fluid of the model group were increased, which was significantly different from the normal group(P<0.01).
And the ORXI1R and ORX2R in the hippocampus and cortex of the model group were significantly decreased, which was significantly
different from the normal group (P<0.01). Conclusion: PTSD resulted in the increase of corticosterone and neuron-specific enolase in
serum, and its mechanism may be related to the level of orexin receptor.
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845 J5 N7 184 % 5 (Posttraumatic stress disorder, PTSD)J&—
o 7 N A R, LKA S R bR R ER  EAR A 1
EH RO B EAHIE, PTSD i fg i AL 15 i, vl 3%
HEIMANAR 254 T 55 22 B B OB 1 S IKUR: L HE A AR fa R
PEIR S TEE AT, ATk 19%", SR, PTSD &A= M YIHLHI
W AN B L A0 B A B i S D k=, PR, RS PTSD &
A AL SR B AP RE E , DAVER R B OB | BRI
HE B AAT 2 B IR TN AE , 2 IR R e e A ER R, 5

* BATH . FR QAR A RS L H (8187150712)
# NI —EH

71 PTSD & HBURIN A 2 R GEIC I iR AL, B8 2 H B B A
BRI B B A AR A /N B X AL AR A 34T, BRI
2R P AU SE K by 38 N7 PTSD K RUBEARY | IRAZH i 11 2 5 A
TR BT A2 PP, AR S — LA B N oy
WAV B TSR - B o R I o 28 T S P A T A il
P ERRIEATER AN o TEICIEAT b B RCR 1 A BE A L)
24 . E AR (Orexin, ORX)JE: 1998 4F & LY — X 24 A PEM 22
JIK, BLAFET AR A(orexinA) FIEL#R B(orexinB)Fifift, Hoph2:
JLEEIMGT I S T B PR AR X A
FRAMAIR . ORX FEME RGN IZ Bk E 1 HAE I
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RN / o S L R A B N P 22 T T ) AR B
TIRE, ITAFRIET ORX 15 1 IS N OB S0 BOR 2, X% &
4i5 PTSD SCRBIMT TN ™o Rk, AFFE % PTSD
FhiE S R BB TR B LSS, I X Orexin RGERYAH
KEUAZHATHIIE o

1 #E

1.1 SRz R 4548

i SPF 2 wistar K Fl 50 H, {AE 180+ 10 g, (b
YRR AR A R AE L VFATIES :SYXK (57)
2006—0012), K FUIE R P FR 7d, Hie BRI TR/ NHEY 2R
BEMLECTREENL M 2 21, BEIOE R B 10 2, A R B
10 JAAFR TG R b, NI E :22.0 T —24.0 T, HiXS
T :60%—70%,40W HOGAT B G, S BT A 121:12D(8:00—
20:00), LUBURCRHIRSE, H B P0K.

1.2 LB E

0 RBUENSE &% : BRI Al 55 K BB € 8% . 0 SV Total
RNA Isolation System : Promega Corporation USA, 0 Taq TM
Universal SYBR Green Supermix, ® Step one PCR {¥: ABI, USA,
1.3 #ERISH|

SR JH B YR AE K i) 38 (single-prolonged stress, SPS)J5 v 3 37
PTSD K FRREAL I R U s R T 55 %% oA 2, B st Bl
BTG 40 em | KR 25 CHRIKAEHFEATIRIAHEIK 20 min, H
KRBT RE 1S min J5, BCT B A R 25 88 N IEA T S EIRRINE 22
RERBEPIER g k] U R R
1.4 BBk SR IR BHX 3840 ( Elisa )

PRI B, M6 BRI, B85 oL -80°CLR-AF o A i
I LV S B 2 AN E R, R E IR 30 A0S
O, T RIS S AU K AT R R UL BbRAR , B =4
25 A B, A IEART VAR o B AR IE AR 3 R R B =AM 52 AL
FEALIMAAARARAESRD AU 0ng/mL 02 ng/mL,0.8 ng/mL
32ng/mL, 10 ng/mL 40ng/mL, HAFURIIMAFHIF:SS 50 wL.
Br2ezs FHLAL, BAUIABEZE G4 50 WL, FHRUTIMASUA 50 pL,
AT BRI, 37°CIER Ty FEF LN BOTRA BRI T
AAL BRI 10 s, BT, B =0 40T o AFURUTMA 50 pL
WA AWLS50 pLW A B W, 1R2),37CHDOEE A 1S min,
BEJE A 50 wLZ Ik, FESOWZEJERY 10 min Z 4, HIEGHR
{AE 450 nm KT, MAFLAY OD fE.

1.5 LM% EERGEFER L (RT-PCR) 47

JRIR R R, 43 BCR BRA [+ o X 2 ) 20 SR B UAS [F)
fXiZHZY RNA, 55545, SYBR Green 1 ¢G5l E 75222
J6E & PCR 5285, PCR [T WAAZ K 20 wL: Hp SYBR Green
Supermix 10 wL. FJ% . FU#E5[47(10 uM)4£5 1 wL,cDNA Fi k¢
W& 2 pL(2 pg RNA [ 8% 5t 5% , Fl DEPC b3t i) Z& 1R K
Mk ), ddH,0 6pL. PCR SR ZEAFANT 195 "CHUEYE 30 s, 585
95 ‘CAEME 55,60 TRk 30 s(BEEIOLELE ), 3L 39 MG
VAR ZE IR IR A R, AL 65 T2 95 C A 0.5 C,
PO . BRI CH{A, 115 CHE(Ct HRYRER —Ct
M2 actin ). o Ctfd (2 CtARHE -o CtXFHE ) 2% O (HIXF
ik RQ, Relative Qualification ) , I #A T 58 401537
1.6 FITZE5HT

SR H "Curve Expert1.3" %ol 542 il b v B 2% ARTEAE &
B OD {8, Fh b i 2& 75 H AR AR BE , T3 LA BB A5 45, B
RS B

K HI SPSS 20.0 GE R AT o BT AL BRSSO . S0 h
A FHISEL + ARt 22 Cots TR . BB IEAS 040 H o 2%
3, R ZE )T 22508 (ANOVA)FEAT 4 ; 75 ) SR Rk RS
AT

2 R

21 KR—MERHU

EH AR B EER WL, AR E I , AR K B
MoK TR ANEWGD, G Wi T A,
2.2 Elisa §R

FH 1 A1, 28 SPS A%t 7d Ji , A 4 A LML T R Jo A A
P2 TR S R A T A B8 B S T 15, 5 0 LA A R
Z25(P<0.01), BRSPS R s 25 il PTSD %Y,

Hi % 2 M1, 28 SPS 1St 7d J5 , BRI ZH A R ¥ Orexin
A Orexin B (W& & THE, SIEH 4 A% 25 (P<0.
01),UiH] SPS /e , KB A Ii# & ' Orexin A Orexin B 1
Tt PTSD AR A] 15 il K BRI Orexin A Orexin B
B Tt

F | % BRI E ST R REE L ARA) & B (ng/mL ) (x+s)

Table 1 Contents of serum corticosterone and NSE( ng/mL ) (xxs )

Groups Corticosterone ( ng/mL ) NSE (ng/mL)
The normal group 13.43 + 0.40 8.69 £ 0.15
The model group 17.9 + 0.38%* 11.05 + 0.74**

Note:*compared with the normal group P<0.05,**compared with the

normal group P<0.01.

3 2 fi# i Orexin A 5 Orexin B B34 8(ng/mL )(xzs)
Table 2 Contents of Orexin A and Orexin B in cerebrospinal fluid (ng/mL)

(xts)
Groups Orexin A(ng/mL) Orexin B(ng/mL )
The normal group 0.11% 0.01 0.12+ 0.003
The model group 0.18% 0.01%** 0.18% 0.02%*

Note: *compared with the normal group P<0.05,**compared with the

normal group P<0.01.

23 RT-PCR &8

AT 22 3 .38 4 AT, KR4 SPS 5 , kR A
A2 OXIR K OX2R JEPHTER S F7 T vh #R 2 st B G S
Fik, BAILIR R OXIR B OX2R 7Ly 7 Hr 344 A ml e

% 33#5 OrexinlR & Orexin2R EEF LT (x+s )
Table 3 Changes of Orexin 1 R and Orexin 2 R gene expression in

hippocampus (x+s )

Groups OrexinlR Orexin 2R
The normal group 1.14% 0.13 1.09+ 0.14
The model group 0.28+ 0.09%* 0.56x 0.01%*

Note:*compared with the normal group P<0.05,**compared with the

normal group P<0.01.
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JEHNRE, SIEWAMIILEA N R E2ZR (P<0.01), Bl
PTSD ECR U5 . F#iT & Bt ORX REEEA: i BT
SWE,
% 4 B{J& Orexin IR & Orexin 2R EEFIAT W (145 )
Table 4 Changes of Orexin IR and Orexin 2R gene expression in cortex

(x+s )

Groups Orexinl R Orexin 2R
The normal group 1.1+ 0.3 1.2+ 0.19
The model group 0.52+ 0.11** 0.41% 0.07**
Note:*compared with the normal group P<0.05,**compared with the
normal group P<0.01.
3 Ptk

PTSD 245 M 8 i 4 FET )l 45 Fh S008I0 2
JURAE G MM ST 30 ™ EE N OB L R B R AR
BEMPA B RIS R0 A R R BN, R R
S SUIAR 7 b [ s 5 600 43 28 T R G ) b oS 83 RN [
SxPiebfia B AR TR IR PSR . RS R
PTSD — EJR AR MEG A, F 43 38 W RE 4 A: Jui , IR IR 3]
PTSD WIE AL sA T R FRAE AR AL, FERDUS SR M
N HERT T aIRYT , 45 B T B2 59 1 & A T AR AR i)
PTSD J X J5 %2 . SR 11 B T PTSD SEARIY S Z Pk B M A Y 22
S SR S BRI , DI AR A B2 XELATR A S# BT PTSD 11
AWy FAILH B REZG 0 VR AL, T s A 2 ) B A
Bl — PRI HL , BB AR A

AR, 53 % PTSD BERIHAT T R st , E 84
FEELR RE A R R L At S R AR AR T, Bl A I A
RGBT, Forb R B ) Iz 0 BB AE K R R 78 (singlle
prolonging stress, SPS). SPS BRI R Hy . RAF I F 2h, 57
R8Ik 20 min, fK B 15 min, 24T Z BRI E R R L&
YL ARG B ARGATAFTPERELE 7 Ko SPS AL T 585K gy
A A B S R R, AR TR B2, &
TR RIEATT RBMHIE R 1R .\7 K 14 K, KEAEIT
ST I3 s Ry dnb 28 (Rl B S Az AR T, R —
SN SPS A AIBIESY PTSD (AL, B M ok 1737 S 46 A ST
SEHXE SPS AT TRIAIIT MY I AT N o, KRB h Ak 4
P I [R) 4 0, R g R B 0 i AL, T PTSD K
SR EE AT g 5 RS2 AT W A2 20 O B rr) 433 7 I ) A 0 2
B I RBLT PTSD AL O BALE] -- YRS, X 5%t
KB —HOREFRI 2, KEEBRIOCE, HookEs
B FEE AT N MBI 2 S5, SO 8 P 4310 R Bl 1
AT SR T B IO TR R LA 28 0 e S 1 M T A g 7 A4 4 b
T

PTSD J&— 7™ 5 (Y W 0B, I3 14 B S 7K1 7] LA
YE Ry PTSD BV R S IR —o T o - 44 -
AR CHPA )Rl A 28 P9 300 ZR 40 (4 T 2 20 B 43, A5 A L
PRSI FRIA Sk . FRTPTFE B4 UE PTSD 2xi& /i HPA il
SO JEHE— 255 [ e S A5 R B 3 200 i
RS, T HPA A | M v rf Bz SR A = 0 1

Tt AT, 3 5 SASE ST PTSD AR e AR 2 XIREoRE
W5 &3 PTSD KRS R STt FE AT o — 2518 i N 43
R, O A RS AR AR R AR W 2 i 2 — o ARBFSE 3R
B, 2 SPS A 7 K , AU ZH IR B IR BZ Jo3 TR 7K ST b 2
Frim, B " RO ER " X AR PR A R AR B A
R T A0 J5 I 3 o BRI PR 45 O A e e A T A Tl
(neon-specific enolase , NSE)JE W EZf# 1445 o B — Fh e g, 2
FFEWAIT LN AT 2L b FERCR ST,
NSE A 37 52 i J5 et A MUARAE R b, DT I3 7T 3 e
B, ERIAE Ry I R A 28 502 A 4R 47 ) S R R A,
TN R AR Y, R Y NSE 19 7% 12 n] DUUs
TRIRRG L LR 05 , R SR R 2 oT AN A A 451, R BRRM LR
B PTSD RS, LI NSE AUk & T td, A
S R SPS MRS , KB NSE 9 i35 /K B B 1, A A
S50 AR 473 1) 2 T, A 31 2 P 2 T A B A 14 U2 1,
Rl T PTSD LR . Ik, AT 2%, B2 9 - is Fl A
ZYN A Z T, AR R E T T PTSD #
R A Ay ik — 20 AR5 407 %) A A THL A SRR AL T 4R -

ORX #RZ LA F T M, WIJ vz 4% 55 F mr&i it Bz i
T SN [ i X, 38 T i 2 0] S 5 RS IR AL
ik, HATHF R ORX RES 12285 T A RGELIN i
WS O I T RE S 224~ 7 T 1R 4517, Orexin R 4324 OrexinA
F1 OrexinB W2, 55 1l @17 OrexinlR % Orexin2R X Wifh 74,
RAFEVHTVE M, A5 58 MIRH W T OrexinA(ORXA ) Orexin
B(ORXB)[#)7k ¥ 5 OrexinR-1(OXIR ), OrexinR-2 ( OX2R )}
KRBT T HATRESR

ORX M ITAL T F FEGIF |z A BTk R 58,
BAPZR G AIARS TS A AR SR T &
R AE R, 5 R BN IR ENZ RGAE Rz, W BEIR 1
LSRR . AR R A B R 1 S 5 RUEICIZTH
BFNFRE . AETIENE, 7ER BRI f i 4T Orexin A il
Orexin B, A] B AR AT 1), £ 8 PTSD (1 =K IRF I
Z— RUEIU & PTSD [AZ.Co9s BRAIL , AT 5% 32 BHAR 2 KRR
fii B -H ) ORXA 5 ORXB W& 3t W& T+, SR
Y HP AR R B ORXA ZK ST iR o 25 SR — B b
SHY) SR 75 32 W X 7 B ORXA AT LA sh e i (k)50
EMSERL BT R, B XA SCIR 25 S A B E, ORXA (ORXB
YAl OXIR 5 OX2R tHE5 & AAEVE , A TR — 20Xt g
T BRI B T 0 32 R R AT T T A

OXIR 5 OX2R J& ORX MA32K, fERZIXHA R
ik, OX1R B4 AR T | Bl min X P X B X T
MR, OX2R EZ A 7E R MR ot T Bl NI L i &
JaRZ TSR PR Y TS Ok [ B R SR R SR Y
B FERBHEIZ MK EHEI A R E AR . B R
BRI RE R PAT X, Ho A8 255 RN AT D) BE 1B IR S 26
HRAR L - BT Rz B A U RS B S5 4 e LR IE
KRR BB, ) TS - §ai B DU B A2 AL
REE TR, B PTSD f1 OX1R (OX2R 7K -5 7™ & )i
TS AL 2 e RV A M FE 5 3 OXIR W]
DU W NE B C- B (s C(PLC-PKC) 4%, fdi 40 it |- iy
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L- B Ca?" SIHTTIT, 454 Ca* N, N0 LA Ca™

FESE I B, A 5 3 W I SRR A B R A OXIR Al

OX2R #f kA4 1 W35 T K, ARLH 40 M A B 58 vl Re e h T

PLC-PKC i#A2 2R I3 i Ca> AL TR, DA R L 127 2030

LA, 3G OXIR 5 OX2R 73 DX Sk g AN [R] , v oy v 2 52

J& OXIR KAR AR, At g B b E2 L OX2R K4 3

SEM. SAPIIEIA ORX W] RRil L 2 i Ca> B, AT

22 35E AR A (MAPK) / 414534 15 A ERK)

55 RGOk 21212 6E, (A PTSD AR ORX &R 4¢

(2 4 AT RERZ I MAPK/ERK ™, MAPK/ERK Z 483U M2

PR B RE S %, K ORX-MAPK /ERK 2K 4 1] g &

T 1y AT R S5 BT 2528 A ) A~ i
S5 LT AR 5T 45 S i PTSD B 5 0 4 i

W ORX JKF- 551 o - 2 555 Fp K IR X rf ORX A2 (A 2 4

1M ORX 32Kt — 5 [R5 ki R 51484k 5 PTSD LAY

OB e ), A5G PLC-PKC . MAPK/ERK 31745 1] LIE

LT R IR S AR ASZ S PTSD fSCHERLH o
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