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S48 96 DL ERSPRLER iffN, Horh PTSD 44 17 A, 9E PTSD 41 100 A.

#ER

1. 5 —XATCWS-RCER M BRI, FEPTSDHMEMMHA . HHE» LmTPTSDA, ERASGI
2R (P<0.05) . HHIKATCWS-RCEE R, JEPTSDAHTERI FidiZ ML, Mt EA. B
012 BEECIZMES S5 EXmETPTSDA, ERA4iH3¥E (P<0.05) .

2. B UIMRIE R I, SAEPTSDZLAMEL, PTSDA & #F A MBI & AR 46/ (GRFIZIE) , ER
Baik¥E X (P<0.0D) .

3. 5 —IXIMRIGE AL, 55 —IRIMRIAS 2 & B, PTSDZH. B3 A2 M v Sy 56 - 4145 [ A FR 45 /)N (GRF
RiE) , ZrRASHEL (P<0.0D) .

4. ARG HAE R SENCIZE S PTSD BEAMIATHH . BI04 R R 238 5 IEAH G .
5.PTSD E#HX MG FA LN BB FE R 2R, DE AL,

ZEip

1.PTSD HH LI RERF L2

2.5 PTSD ZHAHLL, PTSD A MIFTAA HH0air (8] S b gy 55 AR A BT i/ o

3 EMAN F AT R R T EICAZPFE S PTSD B A MIATAUT . A0 AT SO — e 8K
R A, SI0E NBEERS; 012, MThREX MIRAELL;



Abstract
A Study on the Relationship between Memory and Related Brain

Region Changes in People Exposed to Auto Accident Trauma

Object
To explore the relationship between changes in memory content and related brain regions in
patients with PTSD caused by car accident trauma.

Method

1. Research object: A total of 117 subjects were selected from December 2018 to November 2019 who
experienced a traumatic accident in a car accident on a 300-kilometer highway in Shihezi City and
underwent voluntary MRI and follow-up.

2. Research tools: General Information Questionnaire, Chinese Version of Wechsler Memory Scale
(CWS-RC), Post Traumatic Stress Disorder Assessment Scale (PCL-5), Adult Version of Eysenck
Personality Questionnaire (EPQ), and Functional magnetic resonance imaging (fMRI).

3. Implementation process

(1) Collect the general information of the trauma-exposed person on the day of the car accident trauma;
investigate the car accident trauma event, collect the driving recorder and road monitoring video on the
scene of the car accident, and organize it into a written record, according to the location of the car accident
trauma event Reasons, characters, events and processes are organized into volumes;

(2) On the second day after the trauma of the car accident, the subjects were assessed the memory content
and CWS-RC related to the traumatic event, and the fMRI examination was completed within 1 week;

(3) The memory contents of the subjects were evaluated on days 7, 15, 30, 60, and 90 after the car accident
trauma, and the PCL-5 scale examination was performed after 30 days, and the second fMRI examination
was performed on day 60. On the 90th day, the CWS-RC scale evaluation was completed again. According
to the DSM-5 diagnostic criteria and confirmation by two psychiatrists with more than one attendance, 17
were in the PTSD group and 100 were in the non-PTSD group.

Result:
1. The first CWS-RC scale examination found that the PTSD group had higher visual regeneration and

score scores than the non-PTSD group, and the difference was statistically significant (P <0.05). During the
second CWS-RC test, the PTSD group was higher than the non-PTSD group in picture memory, visual
recognition, visual regeneration, associative memory, comprehension memory, and back score scores (P
<0.05) . (Carefully, whether it is the first time or the second time, why not compare two times)

2. The second fMRI examination found that compared with the non-PTSD group, the volume of the right
prefrontal lobe of the PTSD group was reduced (GRF correction), and the difference was statistically
significant (P <0.01).

3. Compared with the first fMRI examination, the second fMRI examination found that the volume of the
left central groove cover and cingulate gyrus of the PTSD group was reduced (GRF correction), and the

difference was statistically significant (P <0.01).



4. The memory impairment caused by the exposure of the car accident traumatic event is positively
correlated with the volume changes of the right frontal lobe and anterior cingulate gyrus in patients with
PTSD.

Conclusion:

1. The memory function of PTSD patients continues to be impaired.

2. Compared with the non-PTSD group, the volume of the right frontal lobe, anterior cingulate gyrus, and
central groove cover in the PTSD group was reduced.

3. The memory damage caused by the exposure of car accident traumatic events is related to the changes in
the volume of the right frontal lobe and anterior cingulate gyrus in patients with PTSD.

Keywords: car accident trauma, post-traumatic stress disorder; memory; brain functional area; ;
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(Introduction)

BEEA SRR, RAEERE &, s RS EH AR ERE N, Al HESEA
—FhREME . R OMG AL, K PiEM B E LS E 2 AR SO E, JUH
JE R I TG R AR RE . IR 4 I AR PR &5, L2235 BB v e 2 BB 47 5 I
f%65 (posttraumatic stress disorder, PTSD) , MTIZE /ML FRE A #1223 5™ B 5200
PTSD ZI8/AMAZ e B B G4 5544 I 7= A Ioek Qi 4 e i AN W A =] L[]k DA Je H 525645
e E AR M, sl R KBRS s rE R B E AP, TAE PTSD AH%
iz i FE oIt R ALz T EEEA, AWM ES SIS 4a erER, Xt
H S22 ahE4a S 2 iR (B gecE i EEm A BORITIn , HEEIE
ZERMTI . RIS P R, BA AL P (frozen memories)®, /& PTSD 5 Atk
MRS (R AL RETE . R . ARG A 1 [X ) ),

1.PTSD = APEICIZ 5 B A Bz ot

HUA B A% ThEe, v CAEBRAS RIARN 1628 . (B8 2005, mraet ok
HRAT LB A A AL S, 2 5 SERCIZA R R, BT R,
XN BRI AT A BEAT AR, PR 5 /N B DA T8 R BRSO A 2TE O, T AR E 1)
NIRRT S R, E RO S R B SR 2 AR /0N BRI AT e 20 T T AR A
DAL, AT RHEBART, HREEMAE S R 2R, HEnT 524 T R
FEFGRTTAI N (3 R) MARE S K ATAUT B A T, PTSD M Al A 15 215 5
FEIRH IR, TR TR RVE B SRR AR AE . A E R PET £0R, W&
GRS AH SR SR PTSD 38 Mok K AE PTSD A DA K JE 7 6 FRZH 3B 470 5 , &5 R 2R,
SN B A A B B D e RAE , PTSD ZH P BT Rl s 3 oh s R ). A A
RKRIL, FLHTE 2 E HR&REN PTSD %, FIXEX S5EGMHCE TN, &R
FLRTA e DR . WO ARSI, BT RTAUT ShEE GRS ECIMARHI T
AR IR, PTSD B3 B APEICIZ AT 585 BrA T Dy REimOR A % .

2.PTSD AL 5

WEFER I, LR S0 R AN A e 4 8 o 5% R T 28 55 R AE B3 Ty LA i o
ZRAE, SR EIETINE, MM 2E SIRARIDIRE, 10550 S Aot i 12
42D ot 25 iR (0 FAT AR A0 A, St HRALAT B, PTSD 2045 0 S A AR 4 /s
8.0%M, ZkEEIRERIT SR I, 4 PTSD 4L/ D45 /s 26%, A5 545 /s 22.0%,
111 96 S AR 45 /B AT i U PTSD AR S I IR 22— 1L, 24 PTSD S A BRI A 1
TOIZIN, A L P o ) T 3 kb ), R, PTSD itz Al A S5 5 2 [l 47
FEEVIR AR



Tt 05 FH R 2 102 SRR X A LR R BT AL

3.PTSD AL 51

AATAZA AT L= ARG 28 S S, T L AT DA AN [ () 1 20 IR DL RO 15 28 RS 3 AT
VEE, AL ThREMEMG X o AR AN BT R AR EE I T, [ PR S A
CitHE B B, BN “ RIS RS Baikiair A, H2E KL, PTSD S imn
Bl A (5B 526K E R A A2 R B SR, 10 -8 58 B8 i 557
i AR RO ST B8 S A K I BEh A 55, R 28 BT 5 AT AZ B T P S T
TCEINRZ . Mk RIS DIBRBCE I A A AZ G X8 S A S 0 8 1) S KN
BEAR, SRR A B = S S AR ) B8 7 T BT, 455 28 1 A A A B Y 58 27 ) F
5, HAKBAGELE T R R, I PTSD % AR AMECIZ 51 E AT 4.

4.PTSD [G NP2 540 IR 1%

AL A e A ATV, X REREE X (R ME RS v H
Ao (5B EEREEMNS) (SMERAMI=4) ARG A WL, SERA
N ZR R s S, BT LA S B AT AR AR RN T BE R SR . AR ELEh
TR BP0, BEJGAEAR R PR, 4RI AE AR Sh BR8N
A LR AR N TG BN o AR UNAE HAR PR AL S IR TS B ], AR A E S
BT 1R PR RGN AT IEPERE BRI EE R, NG 5 2 BB . 0
) DIRE S IRIZ TR M A IR AR ESE . PTSD J& M IRRRS 5 1 —FPR I, 3]
NMEACAZ T RE 55 A % 31 (i 22 3 i A 5=

AR ZH 7k 3 2Ot 8 3 B 0 A S AR B AT A2 A AT AT, R B PTSD
AR RN AR R A U o AR T S B G R ER B T N 90 K
MIBEYT, BRI OIEIZ N B AR AR G Th e X 1481k, #—0 T PTSD Hidizz
M HIBE R, 48 PTSD MG RE, NEHETT B3R AL nT AT 35 B
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MRFMREFHZE
(Object and Methods)

2.1 AREMNREFHE

2.1.1 fARIR

6 B 5B A ] T = AR EE R 2018 4F 12 H &£ 2019 4F 11 AL T
[ 300 2 B AR F& T EAmBIG R REETEAT AN R, B NBEER
AJE 1 ARTREIR, 7R R, ERERREVTA 3N H S

AVRSERG S NSy, B EEATIEIL A B 7. 4> PTSD 41A1HE PTSD
#H, Hr PTSD 41 17 f5l, =E PTSD #H 100 f1; 25 B4 F BATICIZ S5 HH M ThAE X (1)
FHRWESE: 4> PTSD 4409k PTSD 41, Mo PTSD 41 17 %1, dF PTSD & 23 f4i.
2.1. 2 ANFRHE

OfF A CEMERIZES St F M) % fuik (Diagnostic and Statistical Mental
Disorders-5th,DSM-5) Hfil47 5 N B fE A5 1112 Wi As fE 5

@PTSD 3% 2 /b i ARG iR F 6 BRIT B =78 DL R BRI AT VP4, B 5 Rk
S MlZ (The PTSD Checklist for,PCL-5) ¥F43>33 7 ;

@F B, BRERE, F2RESEPANERE, BEEEZHIRL IMRI K
BH;

@FRTE 18 2 65 & 2 18], MEAIAMR, BANLAFITF;

Oid Z2 240 W R 2 I ATAT RS BRSO TR A 2454010 FH o

O HE KB FEAF G S B R W, FHOR AR T B RS O
2.1.3 HEPRRIE

OUMGFHOR R A BB, EERREIZE NS5

QMU A BT R R0 500 3 S L ARG R 97 1) B A e s 3

) i 45 J5 149 A2 B 7 B X A4 P 50 0 SR

@F RS (M s B PP R) W

®f MRI 5%,
22 iR A
221 —fRIERIAER

T B FE 57

H— o BEMEAREE

5 A RAE A I, AR A AR R AR A Hhg. AP TR LA
Je A FE A
2.2.2 PTSD fEzs 2 %k!* (PCL-5)

ZER L2040 AR, 20000 H 32 ZAHE DU SRAZ CREREE: BAE (1-51R1@) . CHf

3
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(6-7) . DFf (8-14) . EFf (15-20) , [HE&FKEBILO=FKE; 1=8AE; 2=H
J; 3=HEJ¥; 4=MREEIISHAITEy, R EA RIEFREEARUER, OfRE S 8
WE4r>3532%, DA CREIR 12 HE 2 Wb v P i . @ AR N B0 >33 00 H 2 iR
APTSDAL. 434 ie % WA Bk m] 2 PTSD®.

2.2.3 ERIBIZHEEITHESR (Wechsler Memory Scale-Revised of China, CWS-RC)

FKICIZESE (Wechsler Memory Scale, WMS) =ZXFicAZTh e PR, C4
ITZE VUM (Wechsler Memory Scale-Fourth Edition, WMS-1V) 28, 10804 i 32 4k &5
BATIR KD 2 & F H EMEIT A (Wechsler Memory Scale-Revised of China, CWS-RC)
EREAR T ZRNA, ZWEERFIWMSIEITH (Wechsler Memory Scale-Revised,
WMS-R) FIWMSH; =}k (Webster Memory Scale Third Edition, WMS-111) 254712 4b
B2, FAFETAN PO AL HICAZINE; @ F: AR 8] R 1 A 5 1]
BE71: @FFNFRFR; @HMAEEEIC; OFH UREMER) 3 ©OWHEAE;
DBAEZES] . BTS2 MIME R GRS , BT EFERKIES, &G el
A C TR S T =i | VATRR VAV A @

2.2.4 X 5w A&io]%E (Eysenck Personality Questionnaire, EPQ)

EPQIAH I 5 JL A 88N Al Xf 2kl A NHEE S Bk, iE H AL S br
T TS &% . ARG 072 R8RS N M G R R MERE). O
INFER: E—WAMH; N—FHE, NFRIEZTE; P—RE T, OB % JERSPr; L—
HoiE s H SRR BT AN ERZ AR IS, AR, HE - NERIVERR.
EPQEFR [ R ) 1247 R (45 B AR, i LR AR i 2 290,

2.2.5 ThEERAIEIRA & (functional magnetic resonance imaging,fMRI)

MR 5 25 1 RE ol i PO SR 2 AR R, I IR I 7E 32 21814 Ak R
R X DO RE AR A o N8 52 BRI AT 55 I, 5 2 A L i D e XA, %
RS 1 7= | P o | N= e Rl Rl A = = S = S == e X A = W A =
Y IBRE PP A8 AL ER A T REPE 5T o =4 A 2 X3l A B A R Rz s 8 T
FREE TLART R I 7 58, A5 180 X 3 450 A 141 55 11 ( oxyhemoglobin) & &34 1,
1713 B 480121 2K 11 (deoxyhemoglobin) #2939, it 4 it 41 2 11 4 B PR A 45 1% X T 2>
FoEK, ERME T ERAEES, FIHEPIAT EUS I H R .

A VRMITE 5T R JE T4 2% ) A5 I -2 (Voxel based mo rphometry, VBM)J7i%3K4R %R
PTSD AFIIE R NMES R 2 57 . VBMZ R NISVE N— AN BEAR AT I 78, AT AL S
VBM EALALIFIVBM, A& 55 1V BMYZE: 3= ZERG I 95 2H NG 45 4 wF i 2 J5 R g 11 5% 11 25 5 22
R, ZITEARETHE HPTSDZH 55 0k HEZH N FE R 2 ot A (1 s AR i) 22 5, Mk )s
HIVBMIU T2 AR MBS o DAL IV BMTT L2 008 L J6 (i 25 1 274 4 i A 28 p A vt 124

B 52183 50 T 640 2 55 o L N DL S 24 H I iR AT BGRB8 . FE BT It = F R [ 58
AL IR A, A LAY 956 [ GE A W] 4 7~ ) Discovery MR750 3.0T#E ‘3 i L4k 4 &
FAFEACRR 1 Sk 2 B, 32 BER P TLZE MR ANAR [ 98¢ - [0 38 15 i 57 (Gradlient Echo, Echo
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Planar Imaging, GRE-EPI)¥%1.

TIZM GBS T TR8.2ms, TE3.2ms, FH: 12 MEF256mm x256mm?,
5 [ 256%256, A ZEImm><imm>ilmm, /25 1.0mm, =$1148, 145 [A]4min20s. GRE-EPI
FEFIFH 23000 : TR=2000 ms, TE=30ms, #iFE64>64, FH: 190 1EF240x240mm?,
EE4mm, H#32)%, ZEEEEOmm, FHHERE8min20 s, & 24540 K E] . B—1S
IS BN B3 PR 3E N AL 25 A0 45 T B2 DS 3/ M i SR AN I o 0 I L ORRR R 20
T ks, PHIRREREAZ), RETTRIG BB I
2.2.6 FEHIR BB TRAL TR

Fif5 3D T1 4544 1% K F 45t 2 5K (statisti-cal parametric mapping, SPM5) #if4:
(http:/Awww.fil.lon.ucl.ac.uk/spm) T B+ 1) VBMS ZAF G 3E T30 A LA 4T, 184730
552 Matlab 7.1 (The MathWorks) . =5 % AbHE 5 U8 4350 R i P15 08 it 15 5 A5 ¥ e v 22 52
15 ) SR #0420 58 BT (montreal neurological institute, MNI)FIFRAERLRR _E K Bic i = i B1%
RIS B BB A AR A 22 40 1 e 1) Ak o RG22 5 e e B 4T %71 3K (jacobian
de-terminants)iH AT A AR AR IE,  TTIAME 25 [RIARAEAL T REmA R A 12mme (2 i 4 5
(fullwidth at half maximization, FWHM) & i~ AZ 0 BT A bsEf . 3 EIR1AL IE J5 2K 5
UG IEAT i b2
2.3 ERNSEHTE

(1) FriAHES

O 2] RAdAZ &R H EUET BRI SRR 50 K 170, PTED REAR 07 25 S R S R I
H, ZATREWL, AT B

@) OIS 224 B3 AT PCL-5. EPQ 45 B N LA K6 45 B HEAT 04T+

@ MM EIT F LT AWM BB L MES, CLIAREAT 10 U
TS RE AN LI AR B DL R S B P I o, AR R R RS L R T SR
Fe IR e R AE BT R] S b AW R DR DA RO R T AT 10 3% S o 4y, 33 20

97

@7 i fMRI B TAEJREE, MLERSEETRBECEAL, IMRIGENAE . 28 SE . EEFH I
&,

(2) B E: LT FEmIGEMtE, ML TERNEE, 2Hl5Es— ks
KL% . EPQ & CWS-RC & 04, KX ERIEHEN, 2RATH. ARA
BE, HEREIEM, AR DR E1E R R S .

(3) FHMHUik: XAMGHEAATEE, EEENR A AT Al A TE B IR
BEFRAL, FPEEBOCTIOR, RO FE AN S B A, SO AT
BN QIG5 2 RXTHE T SAT A A OGIE 12 W4 & CWS-RC PFAli, 52
B MR CHH T2 85 # A B i S5 — IR B E 1 N 580 « fERI ) 7. 15,
30. 60. 90d XJHf 7L NHERI GG L2 WA ATV, A4 1 A ST A
Jo N RS R A, 60d FRAT TMRI K7, 90d FEIKRAT 52 L CWS-RC.
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2.4 Gt b

AWFFLizH SPSS 23.0 Gt A FBET M. HEEEA ( x3s) ik, KAETH
I\ PIFEA t K560, Pearson AHIG/HT, P<0.05 RKonZE 7 HA G2 o

i Fi} DPABI4.0 X} 524 45 it it o0 b, X EH4E 2 AN H 5 R 4E PTSD 4AIEE
PTSD HBHT XUAEA t #6556, GRF #71E (voxel P=0.01, cluster P=0.05) ; X} PTSD 4N
IR JE PR VBM BEATHCXT t #5536, GRF HF1E (voxel P =0.01, cluster p=0.05) .
25 REEH
2.5.1 [EIEREITH

MG IR A AR K] 1 AFEPRIEIT & 2 L FRAEILFR ST, Fin
G4 5 B2 25T ANE R B G R T M 5 A, PR UE 32603 nT DAV A0 38 A8 1] 35 AR 1 Y
2, VRS AR AT 045 N A S8 B ALY, Gn A B ) 0 S i i3 AT RS, B S SRR
i, RARARLE A2, DL iR 2.
2.5.2 iBIZHEREES

XA A e 2 L W AR UG 1) B R — AL AN AT BRERRE U, BE VT IR
FFEET RS, RN, S, A, BRI R0, MUisiR)E 2
PLRIEFC 53 N e SR 15 B IR BUR T N ) 5L . (R BRSO Ta] bk
AN TR R R R T, TN 20 4y, tn SR IAEAZ T 80% KR IEIZ
b CHPXT SRR D, B A2 M0 S sssistiR) s R HdZ A TE
80%~120% K /NC LW A IEH ;s WHISIZ s KT 120% CHP B FH AR F 02 55 B
Z, A—NEZMNMECEMAERN, BRMASNERREHRINE, RIAIZHE
Wz .
2.5.3 fMRI [RE#EH

[ 2 E N AT IMRIAS B R EFHI, I Sl U T T . i N
#, HFE—ANTAENRETEIRPRE, WA TIENRTEUE R ERESH, Hbsidd
AFFE NA 2 EG R .
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2.6 FARERL[E

AR
2. 7+ 15 K52 &R A2, 1 B NATE—IK IMRI
30. 60. 90 K3EiciZiFfl. PCL-5. 60
KAT fMRI, 90 KAT CWS-RC, MZEE 30
K4 PTSD Ji Ao
\4 \
PTSD 41 4k PTSD 41

v

Eb PTSD 40 549E PTSD 4H fMRI A2 4k,
WML N BRI BN S EEI




Tt 05 FH R 2 102 SRR X A LR R BT AL

= #R
(Results)
(=) EhEWRIGEHENGEHIZIZATT IR
3.1 —mRAOFHER
BEVT SRS, e B E St 130 B (b RU7 13 411D, &K SN PTSD iy 17

Bl, 4 PTSD 100 fil, Fitl— Rt kMREL, 2R ESIF 28 X (P>005) , M7 31,
& 31 FA— MR ERIEE A

Ap PSTD 4 4k PSTD 41 (N=100) t/x? P {H
(N=17)
W 45.29+12.06 44.37412.33 0.286 0.775
531
5 5 55
3.808 0.051
u 12 45
AR
<6 1F 3 17
6-9 4F 6 42
4.872 0.187
9-12 4F 2 27
>13 4F 6 14

7E: P>0.05 ZR TSR X

3.2 ZHEMBFHEE 3 TARAMNEGEHRASTTIAIR

321 MREMNEBEHARTHIEIZ
XTEM B F A E R VRN A AT, BN E SN 2R
(>120%) , /M (<80%) , A4 (80-120%) , FFEH T4 4.
6 {XBE VT HCIZ AT PTSD R ANEL W3 3-2,
% 3-2 6 RFEIFHIZIZEELAN PTSD BU A ERATE (n=117 )

or2H 2K 7K 15K 30K 60K 90K  PTSD AkJk A%

TeZ 3 44 40 38 40 28 32 13
ISV ) 27 31 29 25 31 29
A2 AL 46 46 51 52 58 56 0

3.2.2 PTSD 4H53E PTSD 4AEIRIZA B T EAIEL AR
54E PTSD 2HAHLL, PTSD HIEidiZ ARG M. b EEFRMHEER =R W
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% 3-3.
%< 3-3 PTSD A 53E PTSD AR IZN ATk L AVEL SR
! 4 PTSD PTSD X? P
VALK S EA 27 13
3.983 0.046
VAN~ 22 4

7E: P<0.05 ZREGIHE X
3.2.3 PTSD ¢ARNEREMN T 580G EHICITHN AT LRI HE M

53k PTSD ZHAHEL, PTSD 2H M air Fms [a] o A 0 iy 40 i A4 B 0 X3 R B 5 A =
PR iZ N 2 3 L E A ¢ (P<0.05) , L3 3-5.

% 3-5 PTSD BE MG ESLIMFICIZAR Z BRI XM

i X AN R A P{H
AL =] 0.509 0.037

A 0 i 0.511 0.041
e ey 7 0.046 0.860

T P>0.05 ZRIGE TR L

(Z) PTSD BEiICIZIE SHNMXIEET AR

3.3 —fRAOZFHER
T IMRI K2 4L 40 1), Hp PTSD 4 17 f4]. JE PTSD 4H 23 5. W4H— ikl

Mk, ZR Lg% X (P>0.05) , W3 3-6.
%< 3-6 PTSD 4A53E PTS 4BRY— RS KIEL R

4 51 n 5 (D R () AR (B
5« <64 79 10-12 £ >13 4F
PTSD 4 17 5 12 45.29+12.06 3 6 2 6
EPSTD4 23 13 10  41.91+14.27 3 5 5 10
v 2/t 2.903 0.792 1.584
p 0.088 0.434 0.713

E: P>0.05 ZREGITHEERE X
3.4 PTSD 4H53E PTSD 4HAY 2 )X CWS-RC 18543 EL 5%

b A G55 2d 528 90d 1T CWS-RC #5#r. 539E PTSD 4 AHE:, PTSD
B RN 2 RAEE A S B L Z RSB g X, RT3 E L (P>0.05).



RO S 5 T T 5 S X A BT
EH IR ESE R R, 53E PTSD 4AHL, PTSD ALK Ficts. Mt il Aot i

AL BRAEAD . BEC IO B E R A G L (P<<0.05) . PTSD 4 H & i ja XL,
B IS L G 2 3, AR PTSD AEM A A Bz EE 4
eSS (P<<0.05) , AJReHEndE PTSD 4lidiZThRe IEAE B IR, 1 PTSD 4ici23h
RetnERralit e, Wk 3-7.

%37 PTSD 453 PTSD BESRITLERNEA L (XES)

o) Bl Atz P A Mo FAE BeAR 12 H R D7 L
O E

PTSD 4 7.85+2.83 8.35+2.12 8.12+2.56 6.35+2.06 7.56+1.92 8.6742.42
4E PTSD 4H 9.5442.16 8.46+1.89 10.4641.93 7.9642.78 8.66+1.63 12.4642.69
2 &

PTSD A 7.842.03 7.854.32 7.8312.41 5.354+1.96 7.88+1.89 7.3542.33
JE PTSD 4 9.8441.79 11.6541.42 13.314.92 10.0442.26 10.5242.23 13.3242.53
T, 1.942 0.173 3.281 2.012 1.943 4,59

P1 (P:0.059) (P=0.864) (P:0.00Z) (P=0.051) (P=0.059) (P:0.001)

T, 6.560 6.560 8.001 5.83 3.919 7.395
T3 0.065 0.917 0.366 1.45 0.526 1.39
P3 (P:0.948) (P=0.364) (P=0.716) (P=0.157) (P=0.602) (P=0.171)
Ts 0.480 6.102 4.361 1.84 2.908 1.035
P4 (P=0.340) (P<0.001) (P<0.001) (P=0.07) (P=0.006) (P=0.307)

Vi: PyPPoP,fH, 20 WIS /G B . 45 kb, PTSD 4L k%, 4k PTSD 4l tbse, T HIA
F (P<0.05) .
3.4.1 PTSD 22#n3E PTSD ‘A8 HwI/EHI CWS-RC IRic 12155y

59E PTSD 4L, PTSD 4178 CWS-RC 185k, ZRA G it = X (P<0.05) ,
LK 3-1. 3-2. 3-3. 3-4. 3-5. 3-6.

10
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Data 1

159

154

159

K 3-5

® PTSD
B JPTSD

® PTSD
m JPTSD

e PTSD
B JPTSD

"

»n

154

Data 1
151
® PTSD
{ n JPTSD
0 T T
1 2
|
K 3-2
Data 1
® PTSD
} n HPTSD
I 1
1 2
|
K 3-4
Data 1
15
® PTSD
B JPTSD

K 3-6

3.4.2 PTSD 2H CWS-RC 1§45 PCL-5 Z [EIgYHE X217
PTSD 41 90d CWS-RC 5 PCL-5 Z [ fAH e bbA, 255 ER, 5 PCL-5 #H L,
PTSD %1 CWS-RC H ik FAE K@ HICIZA 5 £ UK (P<0.05) , RIITLSIHE%E

% (P>0.05) , W3 3-8.

1"



U LOINTE S EE e U vAS Y EPN TR Y i

%< 3-8 PTSD A=K RICIZEFRE S PCL-5 Z BRI X MEEE S

T H r P

E0a) -0.468 0.058
RN -0.612 0.009
B4 -0.730 <0.001
AR -0.345 0.175
wig -0.892 <0.001
R -0.530 0.029

VE: P<0.05 ZRH LR N
343 EwmBMAZE4E PTSD H53E PTSD A7 fksh# L ROEL 5L
3.4.3.1 ER OB EME 2 N BR PTSD AF03E PTSD 2B BN 4EHIELER

5 PTSD AL, bl i r)E 2 S H R PTSD 4URM A AT A 40/ (P<

0.01, GRF&IE) , WX ER A ¥R L. WK 3-7, £39 .
#3-9 EA VBMENEERGIGEHRE 1 BT PTSD BF13E PTSD AN E R X T

IE{H MNI A4 %5

X (AAL) H R X y VA Voxel #& W T 1H
GIEJLN Ao 18 51 -3 571 -4, 9351

o UEAH MNT: FORTEZ A GRS X A i KRR A B

Spels +o/mg\ ST N +1pAIIN
M

@fébﬁﬁﬁyx“

00806
e

& 3-7 BaXiRRERE 2 N ARANBIEM AT PTSD <3 PTSD 4H. (p<<0.01, GRF #XIE)
3432 &Mt EHRE 1 BAS 2 AR PTSD A4 B SRIELLER

5% 1 fMRI AR EAHLEL, PTSD eI G 2 A H I K 2 o Jeg &% . 40
AR GE /N (P<<0.01, GRF f&ZIE) , RMXAARZERILSI L. WK 3-10, K
3-8,

12
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= 3-10 EREMGEHER 1 BS 2 AR PTSD ‘A7 EE R XS
WA MNI AAHR

X (AAL) ES= X y z Voxel % & U pi TAE
e N H Yeyh) 5 Vg -48 -15 225 365 -5.409
0T [ o 12 24 21 641 -5.0591

T I{E MNT: RoRfE 27 A Gt F R U X AF e s KRR A E

+1

4)&%%

@f}b@b@

AR (R

3-8 B a3/~ PTSD A M REYZFMFTHNH LEMAFRE 2 MAIT<1 F.  (p<<0.01, GRF &KRIE)

35 EIRREE PCL5 ERETHTHL

3.5.1 PTSD 4H#N3E PTSD 4A#4H PCL-5 EFREF T HILLE
549 PTSD 4 AHEL, PTSD 4 PCL-5 ¥¥4r7E 30, 60. 90d 1347 % 7 3A Giit %
(P<0.001) , B4LT 30. 60. 90d 17 PCL-5 ¥4 B & i J& Eb# J5 KB, PTSD éﬂﬁ%ﬁu
Ja bR ZE 7 A 4iit 5 L (P<0.001), 9F PTSD 4 H &1l )5 b Z 3 41T (P>0.05).
L3 3-11.
% 3-11 PTSD 2H#n3E PTSD £4BHY PCL-5 2R B 7 HILLE

WA 30d 60d 90d F P
PTSD 41 37.9444.09 35.1144.42  32.0544.56% 7.713 0.001
JEPTSD#H  13.61#2.10  12.61#12.24  10.95+10.44 1.136 0.265
z 8.185 7.474 8.176
P <0.001 <0.001 <0.001

W a®BREH I NMAMRERES I FE Y (X0.05) , b XRS5 2 MAMELERES %52 X (P<0.05)

13
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M. ¥ i
(Discussion)
4.1 PTSD 4AF03E PTSD ‘AR —f% &4}

WEFURIN, TR HIR/N P P B FE R =R PTSD R AR — @R FE )
SRSl BRI, Ltk PTSD BUR R LA Bk 2 500, sh s 2o Bk 4 4581, %
R AT L G Uk, A SiEhl2z, WRER K. FEREORE
PTSD [ AT e ML %8, (B 2 B 4R ls (KNt PTSD IR AR TCREMT . WF LR
B, SCAGRRPE R — ot A A a1y a7 MY, SR s v ot ) 4 Sk o T
AR, BT DL S & Mg Aok AT B & 0P, T2 AR NEE, AIREH T 4bt:
TR, DASJE B NBEAER R . ASAE, T PTSD BSEIRINE . (HAEAR RS 5L
ORI, S59E PTSD 4AHLL, PTSD e P, SUIFEREE BRI RS EE L
(P>0.05) .

4.2 PTSD 2B#n34E PTSD 4B7F CWS-RC 84 EbE (4H[E). HR)

MARLEE Z H RO G, nTRea HINAZIIRE M A, A PSR I, 1eAZThReEn
o ARfE PTSD g h oo EY, Bk ml, 53k PTSD 4iAftk, PTSD 414f I1:3kidiz
FEREGEE X, 02 I ZEELE PTSD A2 IR E I i —Fp B APz &
WL ER R ERD . QBFRIRYEICZ 4G T RPN 12/ 5 B L2 AN R R
FER A4, HE BT s e B, T2 220

AR, 539 PTSD AL, PTSD H7EZEMRBI)E 5 2 K k4T CWS-RC
AR HAE, S EEREGSIMEENL, RIBLSGITSE L (P>0.05) ,
B %4 T2 PTSD B3 4G it o] N ml gt BC 2 93, EERIUNERCIZ . BEIHEIZ .
ML 32 AR5 R (90d) Z5 R R, 54E PTSD 4Lk, PTSD 414Kl Hid
7 BN A EAE . B2 BfRIDIZ M E R A g E X (P<0.05)
PTSD A H &l Jaxf th &5 Wifg 7y 2= F ¥ kgt %= 3, 19k PTSD A A FLoE
HA . BEffdi, A ERESGHEES (P<0.05) , AlREHIRIAE PTSD 4idZ1hfg
IEFEZRET K, 1 PTSD diciZohRetiERraedt @, nrae S A4 Tl (0] A 2
TN SRS 5, HATIZIN TR 2, AR KA B HEHED, PTSD
A T B S NAT T H s AR 06 5 TTAE, DRI A TR M ia 7 U N B,

4.3 MR EETE 90d AX RIS HICIZAZT T

WEAE: AR AR ALt ] TV R B, PTSD £ (iCAZ 31 2 BER BN MRk P 217,45
&, GRS A R R I R 2 AN A B N
FFR B RS FAF R TR AR A , AT RO R AZ AR ERE2 0 PTSD HITE R

14
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TEAT FL A ZEAR 2 e H 2 DI A F AR N R ATRE VT R I, ZEAm 3 B3 %)
AR AT 2 A, FTRES B A B R A BN H B & 4, &
BOMIBIZ AR (A 2B, AT RAC RGOS e, >120%) , H
PTSD 4% 84 &2 I A 5 i A7 EA FIFE B I A ], R AT B OB &
H& g simE R0, H50HEAMERMRE R, SBE R TR ZERN K4,
DB FEE R AL Sk RS e dE, EEONE g RSO (g, BE . HIAR
TBE45E). @EIERI: ARIRMET 5000 ST HE . EARRTF TR, o
ARSI B FAF I R s, R T N R, B R A IRAT A
WATAFR T, LIt iZ WA 20%, BIRICIZN S . B EMEREICIZN
2 50 A BT SEAE 80%-120% 2 8] N AT IZ N 25 A28

IO R BRSNS B tS . A AR B FE, 1% A RAEAZ 28T 26
B ——X i, H—ME B, ARG KIS BT D . 1A Am R E 1012
BWZRUUT X2, — M5BT Ugmid 2 MidiZ. X ARdiZae R Safm? Xt
TN AN PTSD &3, AU 7Eh &I, 17 CWS-RC &R A A WACIZ I 55 1)
T, AR PTSD A P FEAK, RG22 M N AR TA TR IE R A58 80, X2
— b L 3 0 R R . KR AT AR B 8 2 G R AN, 1 A I UG i, 1
2 B R RS AL I T 3 BHCAZ R 5RO, e AR e K B, Al PTSD 41t 3
WA mZENEE, ARSI 20 12 R A g MO A A3 e A2 B oAk . RIS A S0 R B
PTSD 45 GG FERCIZN AE I Z RO £ DB AL, N TR, MAS
XA IEAZEAT E s, H A E N E MR A g B B 5 BTk (il
FEUR ) , WA E VA LE SR FIHE L H i A2 A g 3] I e 1 ek 55 B4 HL
BB AT AR 2 B ZE Y, BEE RN AT, R BRI B P R £
PG BT 5 A 38 05 25845 BB bl 2 g N A Ty 148500,

4.4 PTSD IAESHMKXAIX R

BT ARRRIEA SN E (Voxel-based morphomety, VBM) J&44 Atk y— 84k
BEATHEGE, FIMESH VBM RACALHT VBM, %45 VBM 3= BRI 95 25\ fisi 45 +49 v i
IRJTRNRA [ 5 00 2% B 22 57, 5 VAN Re T 50t S 6 2 55 508 B 2 N R A Joi AR i 11 Jo AR A
EZESR, MRS VBM S RIX AN . A4S ) VBM BT LA HLG (i e H 1P
fili A AR A A LB, BRAEAT 5% PTSD RISAA% 2208 70 (VIR 5] 55 25 76 61405 2 55 S5 M . %k
. HEHAEP® KR g RIS 9E PTSD 4AHEL, PTSD 2645 #2540 7E 1 J8 P 2
SIS, HTE 1 A PTSD 4 KA U p &4 F 6 B N % 75 PTSD A8 &
AT JE X LR R B, SRAEEMIG 1AM, ZEAE 1 A KR o Jeya 55 K i s H]
ERRGE N, ZRA G FE L HILHEN PTSD £ ik 45 14 i b A8 1] B 8 G R R 5
RAR, X5 VSR 2 A AR IR I N B SOR R 5 2 RIFT RS 4
B, RGP0 A G NBERG K5 45 7 1 o A8 v R 7E QG 2 22 i DA EAHIE Y

15
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TR AT ] RIS A A A B0 HIE T, T A A A AL F ] >0 45 P 2 R A i 1 e
X, PTSD & A His, 4R A s E HmEs, S EZRwEEsg R, &
U PTSD B e icAZ AT =N, SIERERN 25 . RURS I 578 £ F B PTSD
AL Z —, BTEL PTSD 38 A7 B At - A i 2 IR Bk 1) DhRe 2R 1, A A% LA AT
I ] R R SR A B T g 5 A o2 =),

KA AFERTX . FXAEX, 57X EiErD , AT 2R EE R ME LT
B, RN REEN X IR —. WA S RS2 AT A o<, PTSD
B T A A2 AE S5 R A ThBE S BT, Britton 258K PET BoR XS 16 6ili% 4 5
PTSD B #ATHIFT, AMARTEXS BTG FAF RIAERT, SR =3 oR AT A0S PG, R
I A I 7 e BN, A A A AN T 24 32 S R R B AR 005, CAR G R 45 I AR R R I L
R A AZ A F (] i X 435 44 32 45 AT e 2 PTSD 95 NI IEORICIZ Zh g 2L I 45 R L

AT RS 2 R G — 5. F031 [ AT (anterior cingulate cortex, ACC)F1J&
(posterior cingulate) & Zx & Gt U e KL AL M AR BN X 8. ACC FEIAEI T RE AT
e mEE Y, HIEIIRE Y ART VT ShEE ). EROEMThEE ). WHEAKILh
BE VFIIEEB (L5 Thae) P Hira R, L8 KO H G B4 K8 A PTSD
F, FLRT PO [R5 0 st R 2E 0t 7 B A G B 2 FEAIG, PTSD RE3 % BA%5 S 9 5 [
AW ARl ZAG RN, BURZ e, ]R8I UL IRATRE )1 T B ACC A AT REFI
HEINREMETREE LR, AT FRIL, 1 PTSD A, 5% 1 KIZHGEAHLL, 26
2 YRS EE R AT+ FARRGE N, ZR A g% 5185, 3E PTSD AES LG %E X,
A0 DA 0 0 [ A 00 i 40 P S5 i X A8 A PT A& A PTSD B R Rl R 2 —

BEAEWE A KL, PTSD BHTEWG S A% S SEmIhae X R A48, (HA K
FRIFEARKIT, HILAR RGN AT B 5 000 AR MREARA L, HA
T RIREAR B, W PTSD 4 € i X S5 4 A8 B 58 A Bt R ik, AT BRI 75 3k — 20 1)
PN EZN T
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