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ABSTRACT Objective: To study the regulation of Zhenjingwendan decoction on corticosterone and neuron-specific enolase in
serum and the expression of ORX receptor orexinl receptor (OX1R) and orexin2 receptor (OX2R) in cortical limbic system of rats with
post-traumatic stress disorder. Methods: PTSD model rats were established by single prolonged stress. The changes of OX1R and OX2R
in brain region of rats were analyzed by real time PCR technique, and the changes of corticosterone and neuron specific enolase in serum
were analyzed by Elisa. Results: The Zhenjingwendan decoction group increased the expression of OX1R and OX2R genes in the
prefrontal cortex (PFC) and amygdala (AMY), reduced the levels of corticosterone and neuron-specific enolase in the serum, with
significantly difference between the two groups (P<0.01). At the same time, the gene expression of OX1R and OX2R in hippocampus
(HIP) was increased slowly. Conclusion: Zhenjingwendan decoction can regulate the content of corticosterone and neuron-specific
enolase in rat serum and OX1R and OX2R receptors in ORX system, improve the imbalance of brain excitation-inhibition function, and
alleviate the pathological state of insomnia and susceptible to fright effectively.
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Fig. 1 Expression of OX1R and OX2R genes in hippocampal brain region
Note: *compared with the normal group P<0.01.
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Fig. 2 Changes of OX1R and OX2R gene expression in cortical brain region

Note: *compared with the normal group P<0.01;
A compared with the model group P<0.01.
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Fig. 3 Expression of OX1R and OX2Rgenes in the amygdala brain region

Note: * compared with the normal group P<0.01;

A compared with the model group P<0.01.
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Fig.4 Changes of corticosterone content in serum (ng/mL)
Note: *compared with the normal group P<0.01;
A compared with the model group P<0.01.
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Fig.5 Changes of NSE content in serum (ng/mL)
Note: * compared with the normal group P<0.01;
A compared with the model group P<0.01.

JIFEH NSE 145 .
3 3t

ARG )y b2 E RSN S BRI AT ahiE VbR
LEMR RIS, ARSEAT S RS T O B MR B B SURIR 7R
LRSI A 22 B RS  URIE 2 L S
FH L2 S AR TR 288, T D AR =R S A
B, 5k R UK BB R, AR AERE 5 S A% AR
AETIIE, SEREZ 8RBT, DU AR TOR O 5
[, ARMNARZE, " A LR EA ESCR ARG G TT 2 5
& 245 Z BEASEIR . A oT R IR ARG FE A AR R AR AN
B, ZBiiE PTSD MR 300, 8% " s i 8 " R T
RS T, NIRRTV T AT o SIS, BB B " 1.0 A
A& TR G0 ) A Es , AR S InEAS L A
DIANEFAIRH , s s s g R, v R, B BHAE BT
N = G T S ) R R b i S RN

B R T . TR SR E A 43 1 I I 4 & PTSD &
AWM EERRZ B NS SECT RN - B - 5 RS
PR R, S EUL
A g B2 B 2R W s, Il B B [ 3z /R (GR)
IR e J5T 2 [T 2 A4 (MR ) B SS9, DA T fE AL AR J S 28 [
P R SR B IE K i AR R IE F IR 4 4E Al . PTSD ()
R R SEAEIR 5 HAP iy 0 s R T D aE 5 A Y ¢
FZUOM, HPA il = BRI SN FERL K 0 B, 2 i 4853
ARG, THE R T S N M e =0, FoE 3,
PTSD £ i K BRUAG A: BRI A A5 2R, 8 Jid 228 PN 43I (5473
S FEORBUAY ML & BT Y, ARV GR Al hEE
PTSD B AYIHYTHI A, 16 S VR R ML L s I ) B8R A6,
55 GR/MR 3@ 520 17 R A /K, 25 HPA B it
o WUATEIERAES R , MR Fl GC 254, XF HPA fh /e
F 5 Y HUARLE T REBCRAE TR, 34248 GC KESS I, F1 GR 45
&, 51 HPA Bh)ResTit , sk Bl R R BE Rz i (GC )
R EE ) GC e A FEUG D& u T REAE B85 Z .
FERDECIRAS T HAP Bl 0, w] 5 3508 ST S0 B2 B2
4200 i 35 H i B A (CORT ) Sy 32 (R e o I8 28 48 1l i S
B AT, R TS A SRS AT 07, Rt 6l SPS 5
PR NI E § PTSD (AR K E & SPS NS I i K 5t
BT F &, TR, 2R 25 A BB S bRtk . ARIK
FgErh, 2 SPS #A 7 K , B 20 K B A IR B2 T i K7 5
TR ZHAH ) BT A R 3 225 (P<0.01) . 1] SPS A
SRR L3 B BT K T T e A L A T PTSD /Y " i
POME " TR — AR RS . BRI DL YRGS B AR D b S ] T
PTSD R BUARES, B IORAN A SH L AH A o 3 2 5
(P<0.01). TEIIRERCRL I W] A KRR PTSD A% K RLILTE K
SR 8 5 T, ) HPA () 67 R s, E T e PTSD 4
R E A BRI A AR

2 TORE R AL (Neuron-specific enolase, NSE )y
PRI IR AR I —Fh DGR RE , T2 BAFAE M 2T AR 28 N 43 U 41
MRS, FERRG R G5 , B SR | R BRI, I
i 5 B30 A5 PR3 i, (LT NSE {5 w3 3 i i 5 o, 33E A LSRG

(Hypothalamic-pituitary-adrenal axis, HPA )%



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.15 AUG.2020

- 2811 -

Wb, AR AR A JUPESE G i 45 h NSE 2 i 7Hi
AT TR Az L™ s A AT T35 0, BT LA, I R Y
NSE &ttt e 50 150 W) A 2L 4 A 40 78, AR 1 o 2 T A L 1Y
Pk, AR5 2 BIER SRR 365 o S i (1) NSE
14 2235 B /b B2 U AR I3 A 28 DR S s B
(NSE ) B & = T 1E % 41 A L™, 55 A #F 98 WA 17 NSE mI{E
Sy St — SR P A R IR R N A A Y SR T
PRI 724 I Ao 28 TR S A7 T e SR ARG 3 g A o 2
JCAR DI RUEFE bR, PUAE [ A5 ST NSE Al 22
G2 (AR5 2R, I EL% W b T L i 4 43 B oA, T R A
U AR AR BE B AN PR AR, [RIRS, A I 24 7 Ak A
BB LARE, AW ER £ SPS S I 5 1E H 4R
AH LG, 103 o NSE /9 7 W S e, A R e 35 25 5 (P<0.01),
X 5 BRI s B S48l PTSD A3t aé v, PTSD LAY I
T8 NSE (7 B B i T e X — S0 25 SR AR — 30 ™1, Ui SPS
AR 23 KRR I NSE /K- TH R, Bedr &2 4] T PTSD
IR ITET MR GZH 2461407 , RS0 o 26 e 4 A ) B Ak —
AR S . BRI SPS YR, AL Z M ) T PTSD Rk
FRABEARY . LI IR 7 S AR 2 A 3 A R 3 22 57 (P<0.01),
VA ROR I 17 7T A A G PTSD AE K BLIMLIE NSE A 5%
Fen, A REEE PTSD K RN % — A LR A Ay ek, H
AMZEYPIER . BT LAk PTSD £F4 hEs " SR, B
FRVER " PR HILRR s TR B AR VSPLAF AR — R RO

B (Orexin) , W FR R T B IR ZE Y, ] 433 OrexinA
F1 OrexinB X PRI 2K, 71 Hifid OXIR K OX2R X HifPZ
MBI, KR o EZRAT T FfisMU X h 28705000,
RO f7 )2 S | Pl AN Bt il 4302, Orexin #1ZEAAY
Tz MO AR RN B2 2 0%k 2 50 (BG40 ) 5
X327, OX1R F1/ 5% OX2R 5 Orexin 2T 4 A A #4234 AH—
(B, Orexin 7E I W U 7 AT SO 2 % R 505
PTSD [ R BWits RIS . A 5T 2 WA 4% 1 5
R A AR CAZIE B GBI X BY, - Arendt DH %5 A P2R F 4t
SATHASAY AW S50 rh & IR B A% X B OX2R S
AR B IR U AL AR Ty o KRR i
{7#%IX OXIR J OX2R 2 {R AL F] 7= Az PTSD # 1) FE &X
RUEAT RO, RA I I ) v A3, SRS TA 224155 45 B0y B
AL, A e B A P v ok e o A A TR
AT RETE AT SR Fe 45 IR PH, A URAIFSE K6 I B
i ORX R4 M4 G & 4521k OXIR % OX2R 7 HIP .PFC %
AMY HRFE K RIE , 4 SPS i 7d 5 BEAIZH KB OXIR M
OX2R J:[FFiA7E HIP PFC Jt AMY R33N %, S51ER
HAM AR BEER (P<0.01), X5 PTSD 1 ORX &%
OXIR J¢ OX2R “Z s/ AT 45 e — 30, A2 45
WkF, PHEFEFREANZGAE PFC J AMY X} OXIR,
OX2R [ FEPH FeIRAe T B 5 R AR F , SIS 20 AH LA A
F2E5 (P<0.01), FIHEWTEEEGRALZXT PTSD (9397 5 ORX
#5t OXIR OX2R JEH IR FA7E —E WK ZR L {AFE HIP &
FIHXT OXIR (OX2R (LR Fik T Y iREER . AL,
AW R TR R . A OXIR (OX2R FHXE /Y

Oy LR — A B RN P A TR R AT A7 S
SPS XA AR Bl ORX R GERYFR AL R T — 5 BYSEI , T

BT IRM AT - IS REFBRRAS, EEAL S B T 5

e IRFCRE ST TR AEAT o~ itde . P2y 52 05 LR AR P L

Wi ORX HFCIH R4, XM IR & 4 0T BE5 1% ORX R 4E

OXIR OX2R SZARAH , BEME it MK 4 AT - 4 D e A AR

&, NITTAT R A PTSD AR S5 SR VIR A, b 24 52 05 e

TRABZTE AMY Xt OXIR (OX2R Y HER AL 1 B Wk A4 3]

AR

% # 3T ik (References)

[1] American Psychiatric Association Diagnostic and statistical manual of
mental disorders [M]. Fourth Edition (DSM-IV), Washington, DC,
1994

[2] R &A% F A RAAE. BONRERE R X 780 % % AR HE
KILAE] P BJFIEE 5 4 &, 2008, 8(10): 815-819

[3] & 40 54,5k 4000, 5. 2ot = A o A1 45 FHUS B8 AT 89 5 R
o B E AT B s 2 3 4 &, 2012, 20(11): 1649-1651

[4] Davidson J Stein D, Shalev A, et al. Posttraumatic stress disorder:
acquisition, recognition, course, and treatment [J]. J Neuropsych Clin
N, 2004, 16(2): 135-147

[S] Van M, Gigengack M, Verlinden E, et al. Predicting posttraumatic
stress disorder in children and parents following accidental child
injury: evaluation of the Screening Tool for Early Predictors of
Posttraumatic Stress Disorder (STEPP)[J]. BMC Psychiatry, 2015, 15
(1): 113

[6] Sijbrandij M, Kleiboer A, Bisson J, et al. Pharmacological prevention
of post-traumatic stress disorder and acute stress disorder: a
systematic review and meta-analysis [J]. Lancet Psychiatry, 2015, 2
(5): 413-421

[7] Yamamoto S, Morinobu S, Takei S, et al. Single prolonged stress:
toward an animal model of posttraumatic stress disorder [J]. Depress
Anxiety, 2009, 26(12): 1110-1117

[8] Drozdek B, Rodenburg J, Moyene A. "Hidden" and Diverse
Long-Term Impacts of Exposure to War and Violence [J]. Front
Psychiatry, 2019, 10(1): 975

[9] Fekadu W, Mekonen T, Belete H, et al. Incidence of Post-Traumatic
Stress Disorder After Road Traffic Accident [J]. Front Psychiatry,
2019, 10(1): 519

[10] 42 &, AR, & K4 4145 )6 B 25 04 F & 97 i & S AL A7
FARE[]F BR AR 5, 2017, 23(1): 54-58

[11] >, £ R 55 B4k sk B & SRk SAT R LR sk & Fo B BR
A% ALK AT [I].F B & 25 3248, 2000, 15(1): 72-74

[12] Dieleman G, Huizink A, Tulen J, et al. Alterations in HPA-axis and
autonomic nervous system functioning in childhood anxiety disorders
point to a chronic stress hypothesis [J]. Psychoneuroendocrino, 2015,
51(2): 135-150

[13] X A4 S B, 4038, 5 . AN F 25 25 PTSD 2 R FRAT A
Bt i BRERA6G T AR [J]. F AP B 25 5], 2016, 34(11):
2643-2645

[14] Szeszko P, Lehrner A, Yehuda R. Glucocorticoids and Hippocampal
Structure and Function in PTSD[J]. Harv Rev Psychiatry, 2018, 26(3):
142-157



- 2812 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.15 AUG.2020

[15] MRidE 3, B & 7. i 5 -HPA #h -PTSD #9482 HE[J]. PSP E 77,
2010, 29(25): 187-189

[16] Bomyea J, Risbrough V, Lang A. A consideration of select pretrauma
factors as key vulnerabilities in PTSD[J]. Clin Psychol Rev, 2012, 32
(7): 630-641

[17] Quervain D, Aerni A, Schelling G, et al. Glucocorticoids and the
regulation of memory in health and disease [J]. Front
Neuroendocrinol, 2009, 30(3): 358-370

[18] Diaz A, Roig B, Garcia M, et al. alpha-Enolase, a multifunctional
protein: its role on pathophysiological situations [J]. J Biomed
Biotechnol, 2012, 2012(01): 1-12

[19] Echeverria C, Agut T, Amaez J, et al. Neuron-Specific Enolase in
Cerebrospinal Fluid Predicts Brain Injury After Sudden Unexpected
Postnatal Collapse[J]. Pediatr Neurol, 2019, 101(2): 71-77

[20] Wundic M, Ebem A, Ktatz T, et al. Early neurobehavioral outcome
after stroke is related to release of neurobiobiemieal markers of brain
damage[J]. Stroke, 1999, 30(6): 1190-1195

[21] Polcyn R, Capone M, Hossain A, et al. Neuron specific enolase is a
potential target for regulating neuronal cell survival and death:
Implications in neurodegeneration and regeneration [J]. Neuroim-
munol Neuroinflamm, 2017, 4(3): 254-257

[22] B F,F 5,8 k. Bt it K A Ap AREALAL 09 S 2 20 RAL F Fm
MRI BF 5 [T]. K% K 5 4R (& 3 R), 2006, 27(1): 83-86

[23] A8 &,R )+t #9m &)L NSE = 1L-6 K F 2 T A6 R & L
014 & E ##3%, 2016, 20(6): 780-782

[24] Cha Y, Kim H, Do H, et al. Serum neuron-specific enolase as an early
predictor of delayed neuropsychiatric sequelae in patients with acute
carbon monoxide poisoning[J]. Hum Exp Toxicol, 2018, 37(3): 240-
246

[25] Missler U, Wiesmann M, Friedrich C, et al. S-100 protein and
neuron-specific enolase concentrations in blood as indicators of
infarction volume and prognosis in acute ischemic stroke [J]. Stroke,
1997, 28(10): 1956-1960

[26] & F. K A M AR 6 & 5 53R 3547 05 £ [D]. % — £ E X
,2011

[27] De L, Kilduff T, Peyron C, et al. The hypocretins:hypothalamus-
specific peptides with neuroexcitatory activity[J]. Proc Natl Acad Sci
USA, 1998, 95(1): 322-327

[28] Saper C, Akil H, Watson S. Lateral hypothalamic innervation of the
cerebral cortex:immunoreactive staining for a peptide resembling but
immunochemically distinct from pituitary/arcuate alpha-melanocyte
stimulating hormone[J]. Brain Res Bull, 1986, 16(1): 107-120

[29] Cutler D, Morris R, Sheridhar V, et al. Differential distribution of
orexin-A and orexin-B immunoreactivity in the rat brain and spinal
cord[J]. Peptides, 1999, 20(12): 1455-1470

[30] Prashant T, Hong Y, Douglas J, et al. Erratum to: Distribution of
orexin receptor mRNA in the rat brain (FEBS 21024)[J]. FEBS Lett,
1999, 442(1): 122-122

[31] Mahan A, Ressler K. Fear conditioning, synaptic plasticity and the
amygdala: implications forposttraumatic stress disorder [J]. Trends
Neurosci, 2012, 35(1): 24-35

[32] Arendt D, Hassell J, Li H, et al. Anxiolytic function of the
orexin2/hypocretinA receptor in the basolateral amygdala [J].
Psychoneuroendocrino, 2014, 40(2): 17-26

[33] Philip L, Andrei M, Stephanie D, et al. Truitt, Anantha Shekhar.
Orexin, stress, and anxiety/panic states [J]. Prog Brain Res, 2012, 198
(4): 133-161

[34] Schulz B, Lessmann V, Endres T. BDNF-dependent consolidation of
fear memories in the perirhinal cortex[J]. Front behav neurosci, 2013,
7(17): 205

[35] Penzo M, Robert V, Li B. Fear conditioning potentiates synaptic
transmission onto long-range projection neurons in the lateral
subdivision of central amygdala [J]. J Neurosci: Off J Soc Neurosc,
2014, 34(7): 2432-2437

[36] stlg, &4 45,8 & A Orexin £ %5 5 3] LI [1]. B FRAY 2 9% 47
2Z I3 2 &, 2016, 43(1): 69-72



