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Effects of Combat Related PTSD on Memory Function : in Vietnam Veterans

Deuk Ku Woo, M.D.,*' Hyun Sook Kang, M.D..,* Young An Choi, Ph.D.*

— ABSTRACT Korean J Psychosomatic Medicine 6(2) : 136-146, 1998 —

bjectives : This study was performed to evaluate the effects of PTSD on memory function,
to investigate the difference of memory function between PTSD and non-PTSD patients,

and to identify major variables correlated to PTSD scale and Memory Assessment Scale.

Methods : The authors used PTSD-scale(Mississippi scale and Combat Exposure Scale) for
measuring PTSD severity. And, Beck Depression Inventory was also used. Memory assessment
scale was assessed by well trained psychologist. Thirty one Viemam veterans who had been
hospitalized were collected consecutively. These patients were evaluated by psychiatrists with
interview and measurement for fifteen months since March, 1997. The collected data were
analyzed by SPSS and the stastistic methods used for analysis Chi-square, t-test, and Pearson'’s
correlation.

Results :

1) There were significant differences in short-term memory and verbal memory between
PTSD and non-PTSD in Vietnam veterans.

2) Mississippi scale and Combat Exposure Scale were negatively correlated to short-term
memory and verbal memory(Pearson’s correlation).

3) Religion status was a significant variable between PTSD and non-PTSD in Vietnam
veterans.

4) There is no significant difference in visual memory and total memory scale between PTSD
and Non-PTSD in Vietnam veterans

Conclusions : Neuropsychological changes were found in the posttraumatic stress disorder.
There were significant differences in short-term memory and verbal memory between PTSD and
non-PTSD in Vietnam veterans. Mississippi scale and Combat Exposure Scale were negatively
correlated to short-term memory and verbal memory. We suggest that neuropsychological test
might be used for an objective assessment of patients with the combat related PTSD and be
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considered helpful in the assessment of patients with the diagnosis. And we also suggest
rehabilitation strategies would be used to compensate for memory deficits in PTSD patients.

KEY WORDS : Memory - PTSD - Neuropsychological test.
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719 AZNA YA 2l AAAFE olsfista
ERIF 52L& ste 958 Aol 2l
e doA F8% QA1 719" o F Bu|d
SRAME A EE ARZEQ] A T &
AE FEA7IA At

Hebb(1949)€ 7192 AAATNA dojuh= 34
224 NAY7Md7 37173 Long term potenti-
ation) @402 AWt 7|3l N&3A 3
HE L 2 Ao Hm F2 7175w #AE sivt
A dojdths Fa} EANAMEEZ 7154 44
o] QPR FAA S 719E AN AE
T2 7Hez PolEdx gk (Squired Mckee
1995). dAA THAAEE Y3 H2E AAFeS 2
< AL A& BAtoA dasEE 24T el A
ol o5t WS E59 72 & &t 243l (den-
tate gyrus), ¥ 92 (entorhinal cortex), v}
5% 33 (parahippocampal cortex) 59 WHo|
ofaf &g 7Aoo} FEHQ AP 7R}
YehdtH (Victor$t Agamanolis 1990 ; Zola 1997).
o1& F97t A7) Y@1Y ¥4 BE=H e
Ao HRt}, B3] & dule] &4L AF7t 719
o] Astg ittt APeide HE 2 vl
NASAFAZA AT G 999 HA e uk
2174312 (Reverberation neural circuits)®) A
F #A 2L A E Ak Aoz 4HA Yot 2
AT TX UHEEHE PAH 2B oM HE
= 3] AYglel 7198 HAdsle 2A3e gyt
S oplstke Aoz Hely, EAAF sjvle Aol
AR o}FAR A g A7l Herl dEo2 7
&3t Ao & QAAA &AL XA G& 27] 719
& I8N A= F4¥H(Joseph 1996). <
Aol A BrEE 719-S g7 987]9 (explicit/de-

clarative memory)d| ol FA7t 222 7193t
I UL YA £ Qe 719elt

14714 Janet(1889)= A8% 749 78S A4
& Au Ao} A3 58S W Zolztn At
AtHvdKolk BA® vdHart O 1989). A< B2 <
TN 2EH 28 719Y Aloje] @A g #
o] FolA 1 gltt, AsHl A& = 2EH AT djn}
715€ 9AZ 4 JHOKeefeS}t Nadel 1978). &
o= 2 AL 453 2% intermediate me-
morydlA £8¢ &L 3 o HAANA M &
=9 corticosteroid binding site® Z:= Ao=
a2z YrHMcEwens 1979 ; Sarrieau® 1986).
FTEATEY o8l A&HE A2E#H2E corticos-
teroid €& EA 319 ojAL oJxH o= djul A XE
o f=3HA 2H8E Aolrh. 11 olEE Ago] 7
A7)gol A RAH R HEL AHE 7HHA & A
o|th(Starkmans 1992).

AA A2z thde] Adstdd F#UES FHg A
TFEANA GFF2EH 2N (PTSD)E dd 4 9L
£ 47t dAIE 71984 (black outs) A8t £ 7]
AFAE TEUTHE AL A £ e E§
AA 22 AT SholA ER2IUH FHAE A
PTSDZ g 4 gl& FUENA 7195 F53l
£ AF 32399 Aol ¢EA Stk (Sutker &
1991). Persian Gulf A4l #43 AFLUES
Ao 28 A PTSDE JAghs FAELS &3¢
A, ANF 23 Ade A 5, ¥HEHE 14
55 Fdzed AdAY BEEE BT,
Z2]83} 7]9<=3) (memory performance)olA 7]
TEA] &S Uehie 2o UtH(Vasterling 5
1998). Bremner$(1993)2 PTSD A& A4
U2TES e 2g JHAV|Y97|5S Frlstke 4%
Al gh3] AAK] Wechsler Memory Scale(WMS)-
Logical(verbal memory), Figural(visual memo-
ry) 8] Wechsler Adult Intelligence Scale

TJ
ata
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(WAIS-R) dAM¢ PTSD @AlolM @779 1e
Bk B s

£ A7l e Williams(1991)7} 723 MASE o)
8 5(1997)°] =443l 24 BE 2 g 4
¢ 327 MASK-MAS)E AHe3lo Hrleidc). o
F& 71dAA9 E3FE 71 AT 2EG A B2}
o e dEF iUl 7197159 Ed4e] PTSDS
&e] A% HE(severity)E Mississippi Scale, Co-
mbat Exposure Scale$ AMg3ld &Asiglon
Beck Depression Inventory® &4sto o|&35} 7
A715A0le] ABAE AUERE FrsE T g )
A715S A%k AR AARE FuelAe
&2 2 Williams(1991)7} 7823t Memory Asse-
ssment Scaleg ol@F F(1997)0] ¥ 8o @
A WS 34g 733 F=8 MASK-MAS) & A}
4319 st

a0y A ¥

1. A0y

19973 695E 19981 69714 S=pFuyd A4
A3 R QA 7 oA I AR E B 27}
F3AF B Wad A A Qu s AAE ¢
A 82 31700 tiste] ATEALE AAEAT o
71 & 8089 9dd FARESo| giieliont 1
F AE Qe 499015 o|EF 135S A9
A Fe] AR, 178 25307449 714
A gE AAAA EAVL s 82, a2z 1292
A7 AAA Bz A AAE A 98 F o
= AHe fAE0la, JlE THe AAE g8H
At RFRAEL BF Aoy A7FFe 1589
YF2EY2FG] FAE2ZAN AT Ydd A
AFEAFT AN gAte] kg B3 DSM-IV B85
o AR ICD-100% gAshs 48 Yoz
At 1699 v YATEL FZRFHLY AN
3 o] obd el HElA F8 U, 9ty 2
ot o7t obd Zulg AsH A8 8 98] J¥A
BE O ARERA A7 $A18 Yol & 71R
Aoz Mesolg}, Tg ol5e HI 1714 ol
9 benzodiazepines®|t} 7]E} HAHH FBFiE
&t ggtor] 7133 HPNE Rolx] ¥ WA

FAAEZ FAH A, A, 948 H&d F9
AR Ags H2 BAGERNG AAUEES
59 By e 7 BREL AYHUT. 53 FAAH
¢l AEg B8l ANHH Folje] HAYE AT B
G AY e O WA HE FEo] 895 |
Fo AXg Aol HAHAE FAH! UxTE
= A=A}, AAGR el S50t 9 o E o] 83
o] Q& BAEE AYHUL} | EFEFT AT A
A o2 e FARAE ¢ e A, A5
& 283 FoAANAAQ o] FukE HAE A9
H3ick =3 QA FoEy] 35 £ 2049 o
B3¢ 71742 7Y Informed consent7t BE
AFTEZHEH djH

2. Azl ¥ ARk

Yeshs 99d AFEUE st Ehld HEA
& 7 1A S Rl 7 AHuE R &
A& stled ATl ol A7 HA R AT W
Y gl Bt AW 3 F ot AF da A4
FEF 3igon AEAE FAYY 40844 6083
A7 A o 2wE A GFEd o) 4
TENA A=l =75 A%e #AE PTSDE
21314 Keane$(1988)0] 7Herst 3570 I=¢ PTSD
ool Z4be] F¥ 3 48 B} Mississippi sca-
le, PTSD 3439 A% A% (severity)®] A7} FHE
T2 Keanes(1989)¢] 7idkgt AE3Q] combat ex-
posure scale, $55 5(1986)¢] Beck depression
inventory % T3 HERAER o|FojFt,
T3 PTSD #4172 PTSD scale? Mississippid 4
893 ol g WEd= #AZ 3192 NonPTSDE
€ YRR AALE Al ejatel W o§7]83]
o v} & AR AAHQ Ado] iz ¥ 7|2
A olio| gl BAE HETOZ ol&3HA HAUT. 7
471%9 ZAARs Williams(1991)7} 712587}e) &gt
2Rg nEse] BAYES AN § Ye A%ES
T Ao AZe HAKI Memory Assess-
ment ScaleE °]83%4th. MASE F9, IF, @l
719/54719/AdNd9 A 71 499 AA7IE
7199 84 4 FAo] WA A4 Holztn & 5 3
© dolF /o H A, 34/ (recognition) 4
& ol&sto] HrigeRM Fd 7|9Brpt rhsd
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HAelTh, AR A 85~ .91, AARAAAL A8
EE .62~.889] ¥l o231 gIth(Williams 1991).
£ AT A E oldF F(1997)0] S48 wA o)
£ 9 P4 £33 d=0 MAS(K-MAS)E AHg-3}
%}, Korea Memory Assessment Scalet @0l
% (List learning), =379 (Prose memory), &}
3 4H(List recall), 2101719 $(Verbal Span), Al
7171989 (Visual span), AlZA1¢1(Visual recog-
nition), A1ZFA4 (Visual Reproduction), ¥271%
(Names-Faces), @o1xd3"d(Delayed list reca-
1D, E3x4971%9(Delayed prose memory), Az
2474 (Delayed visual recognition), dZAd
3)4H(Delayed names-faces recall) 5] 1270 319
ZAAME @717, o719, A9 3709 8.9k
o AAZIGRFZ FAHAR Jot. AR GH=
o QAT Heye FEAYY APAET vwsly
YA o et EE ATH) ol =59
BaAFE 10002 FEAXE 1501t 700]5H(8E
A A 29 2AY FL FH)E 9vl gloH 7)50]
S H9dl ol gt 75~85% 719N E
AARBHY, AN B9l gaof &3t 860l A
ATPHAE 19T 71975y A 93AE
HEZH ZHARA AGH AAREE A3l o) F
oJxt}.

3. §UEY

Age] B4 £78 ARES 25348 F SPSS pa-
ckageg o] &3t TA MR on Atuldate &
Eg2et 4% 181 nAA T HAxof wE o4
T 2Ef 2% Ade] b #xla} vj@abr A
MAS HFE9] AolE dolny] 3l t-1AL A8
ATt AT AN F 2EY 2 Fol7) 1Y
o] B]X]& 8913} o] o] PTSD-Scale¥ CES, BDI &
FE3} AHo] 9l A Pearsong) AAAREA (Co-
rrelation analysis)& AM-3I%E BAEA f24
& A3 Y8 fro $52 p<0.052 skt

& 1t

1. A9 3HN S5 H
o]g& B UdA FAAoINT FFAHL 54.3

Table 1. The comparison of age distribution between
PTSD and Non-PTSD veterans

PTSD Non-PTSD Total
(Mean=SD) {(Mean=xSD) (Mean=+SD)
N=15 N=16 N=31
Agelyears) 53.7+4.5 54.9+4.8 543+4.8

+4.8A°]AHTable 1).

WEFEL FEo317t 147 (45.2%)0130.2™ 17g0]
(54.8%) 1 oIt APEEAL 227 (71.0%)°1
onf st 9 AuE2de] 9%(29.0%) A FAFA
Fol sl APt 149eIl e FulstAy A9 fle
BApEo] 17%H(54.8%)h APE &2 o]&olu A
e A7 5%0l1(16.1%) 26%2(83.9%) 71&
FAAT. Fae 179g0] 7FAIL 1™ (45.2%) 14
H2(54.85%) T FAES HEATES
atof #AT GRA Y Yo], FARF, ZEGH, A
A9 77, BEAE(FTECND) FolA PTSD 84kt
&3 g Ael7} Yoy Fag FFol mEbMe
Hghlre] el gAbrolA FAHOR ool 3l
ArH(p<0.05)(Table 2).

e g
BREY ol 53.7+4.54 01900 8l gkTd]
M 54,914, 8424 olE ¥t BAH fofd

T FFol3e] ¥ 42.8% WM E 57.2%°]
AL FAH FAE 2ol AU,

30
7} ok §5E 15%(48.3%)%F PTSDEAT
& 80%0I1N0 2 HIEATL 20%F B T} gle
oA BAHSE froldE BATHp<0.05). 131 F

WA FA QL 715, X, AFA o8 BT

4) BEYH

FE7be] Hol% Aol Yot AEYHE FT A
o BE7L 78RN FNE, oE, BAY $02 ¥
stet.

55 ¥

74, N (Fes 5), A SEAEA T2 8



Table 2. Sociodemographic variables between PTSD and Non-PTSD groups among Vietnam veterans

Total(%) PTSD(%)  Non-PTSD(%) Stastics df p-value
N=31 N=15 N=16 o)

Age(years) <54 22(70.9) 10(45) 12(55) 0261 1 p>005
>54 9(29.0) 5(56) 4(44)

Education <9 14(45) 6(43) 8(57) 0313 1 p>0.05
(years) >9 17(55) 9(53) 8(47)

Religion Yes 16(52) 5(31) 11(69) 7429 1 p<0.01
No 15(48) 12(80) 3(20)

Wounded state Severe 14(45) 9(64) 5(36) 2548 1 p>0.05
Mild or none 17(55) 6(35) 11(65)

Rank Private 18(58) 12(67) 6(33) 1151 1 p>0.05
Officer or noncomissioned officer 1342) 3(23) 10(77)

Socioeconomic <100* 24(77) 13(58) 11(52) 1422 1 p>0.05
>100* 7(23) 2(29) 5(71)

Occupation Yes 9(29) 2(22) 7(78) 3476 1 p>005
No 22(71) 13(59) 9(41)

Marital status Married 26(84) 11(42) 15(48) 238 1 p>005
Single or divorced 5(16} 4(80) 1(20)

x-test * 1 Million Won

Table 3. The comparison of Memory Assessment Scale
between PTSD and non-PTSD groups among
Vietnam veterans

Table 4. The Comparison of Mississippi scale,CES and
BD! between PTSD and non-PTSD groups am-
ong Vietnam veterans

PTSD Non-PTSD PTSD Non-PTSD
{Mean+SD) MeanxSD) {Mean+5D) {Mean+SD)
N=15 N=16 N=15 N=16
ST™ 72.47+13.26* 87.69:+12.34 Mississippi scale  123.93+1553*  92.38+16.22
VRM 71.13£11.34%  81.75+12.58 CES 16.2045.83* 9314597
VSM 73.47+11.85 74.06+ 8.64 BD! 34.07+8.94 26.50+8.49
™ 68.47+£10.04 75.00+10.06 Independent sample t-test

Independent-sample t-test, *p <0.001, **p<0.05
PTSD : Posttraumatic stress disorder

SD : Standard deviation, STM : Short term memory
VRM : Verbal memory, VSM : Visual memory

TM : Total memory

o FF7hel o8 2ol 7t Ytk

6) NIYH HE

9 1009dol3l7E AY diF-ES AR89 o

(247) G2l e §I% xol7} YTt

7) 843k

IEA AU 2 1, AR FF 22 By

o o]& FFEAME ol Zol7t g,

8) Rank

Al ALY AR Z LrolRM FAlEgeH 4
TEANA £l Zol7} YRt

* : significantly different at the level of p<0.001
** . significantly different at the level of p<0.05
PTSD : Posttraumatic stress disorder

CES : combat exposure scale

BDI : Beck depression inventory

2. PTSDS B, Q1017ef, A, BN
& Aoy pay

A3 2EYx o FRNTEANM DY AFe
72.47+13.26, ]l Al= 87.69+12.340 2 84
TolA FAHoR fold ZAE B Aofr|Ye
kol A 71.13+11.34, Hl@AReA 81.75+12.58
olem fatgax Rt AT TEHY Al
z 7193} AA71Y AojelMe BAH R Fofdt 3}
ol& YeRA] &3tch(Table 3, 4)(Fig. 1, 2).

UjAA g HERFE EREelA 123.99+15.5301
I =R A E 92.38+16.228A4 BAkrolA B4
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’401 [ & PTSD Non-PTSD |
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T T

Mississippi CES BDI
PTSD vs NonPTSD

| EH PTSD Non-PTSD |

100

Scale

STM VRM ™
PTSD vs NonPTSD

Fig. 1. The comparison of mississippi scale, CES and BDI
between PTSD and non-PTSD groups among Viet-
nam veterans. CES : combat exposure scale, BDI :
beck depression inventory, PTSD : posttraumatic
stress disorder

Fig. 2. The comparison of memory assessment scale
between PTSD and non-PTSD groups among Viet-
nam veterans. STM : short term memory, VRM :
verbal memory, VSM : visual memory, TM : total
memory

Table 5. The correlations between Mississippi scale, CES, BDI and MAS(memory assessment scale)

Pearson’s correlation ST™M VRM VSM ™ CES BD! Mississippi
STM 1.000 A410* -.162 233 -.118 -.208 -.296
VRM 410 1 381* 900** -.078 - .389* - 425*
VSM -.162 381% i T41%* -.013 - .352 -.170
™ 223 900 T41+ 1 - 013 - 352 - 393*
CES - 118 - 078 105 - 013 1 675%* T71*
BDI . -.208 - .289* -.114 - 352 658* 1 732
Mississippi - 296 — 425% - 170 -.393* ok 732%* 1

STM : Short term memory, VRM : Verbal memory, VSM : Visual memory, TM : Total memory

v : Pearson's correlation coeffecient, *p : <0.05, ** :
Hog fel8 F77h Asich. CES A4 BA2IA
16.2+5.83°|%12 HH’}X}‘E"Q]H"E 9.31£5.9724 &
Az BARo2 folal 7T $EAE
1 BDIoIA = &Aloll 4] 34.07+8.940] A1 v]$}
TAAME 26.50£8.498 BP0} BAAHCE {23t

7 3tcH(Table 5).

3. BDIESS A5 Atojy By

FAEY AT FAA ?*_0171‘21%% ey
BDIASE Atoldle &9 daaHA (y=-0.389, p<0.
05)& Holu BDIATET e 7197|585 Aloldl &
T FRAAE RolX) i

4. Mississippi 52 memory functioning Aol

Hay

FAE} v #AE PRI Mississippi 2594 o

N7IAHTE Alolddle &9 FBBA(y=-0.425, p

p<0.01

<0.05) 1831 Mississippi A5 AA7|9HFE AL
ol %= 2] AuaA (y=-0.393, p<0.05)7} A= A
o2 yehgt}, gy @713 A1) el
e BAHoZ o3 ARAAE BolA g3t

5. PTSD scale BDI CES &4t #4344

BDI &4} CES AFEHE 49 A@#AHy=
0.675, p<0.01) & Ao Yelgrh, Eg Missi-
ssippi A4¢+ CES(y=0.771, p<0.01)¢ BDI(y=
0.732, p<0.0D)AS Alojol = o] A&ATAT e
Aoz Yepgt,

nl |
79 2ok Y SPFLEALAANPTSD B
590 A AREASH, o8 o], 33
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AE BAGE 28n AR A4 271 e
U PTSD7} gle €334 AFAUES vasye
o #2ZA @715 dojr|gely BAReR
FrostA v AS4E 2. ©o] 3= Bremners
(1993)s} A7) PTSDEAIENA 7] Aoj7|d9
ZEE Bolx AN g3k Aol )52 AA
22 i H AERENA £ ulge] @AY 7150l
7} Hasol 42740 % X gt Helweg-Larsons
1952). =% ¢4 Y ¥ 280 ¥28 +89 3}
Aol & 5 FAREN v]sjA Wechser Me-
mory Scaled] =8]7]% 842 $H% HAlA 25
o549l &7 AAENA FE B AAAE
Ix g (Sutkers 1991).

71983 #HE o EYFHNN F4%l B 7
A 7FeAE AT dFEC] Utk 9% 3
uto] WS 71 BAEL v AR Zo vlsiA A
2 doj#) 4 (verbal recall)olre] &S Hojn
B #Z&3ule] HEg M B E TN
¥ (visuospatial performance)o|r Z&S wog
At 29} Ao = PTSDEAIA F2 ©7)7)
o 71%3 Aojr1e] 715N BAHeR folaiA 2
42¥ 278 HPed olAe JAF2EHA oS
71 @250 MRIE AR A7olA $-&8inke &
o] vl 22 E (Brenmers 1995)% 4X5h=
Holztn & F Q). 2 A7 A S pesd
=¥ F(Cerebral Blood Flow)d ¥da d2&
GE AFolA @oiEr|(Wordstem)E gasks o
o7|d#HA7} Folgw $28nle) HUl ZUEHE
Aol Yehgor oA utdSel HHA FAHE0
A& $3 sute] E4o] <lojr|oda) o B Aol
A& YeRE 279 HoltHSquire® 1992). #
A AFFAES AT 2EH 2GS 717 §A450
A vAA S A%, Combat Exposure Scale® Me-
mory Assessment Scale ZAME ©@217]97)1%, o
47153 EARCE P AREE BRI oY
274 QAT 2B Ao 3 AT ASTE
71971% Zolrt o Bold Aolele 28 oA &
o EF JAFREY 2P FAbe] A3 Pxo By
€ HAAE Aol vhulsle A d71eds1%e -
F7t vebdrle Ra% e HBremner 1993), ©l
ATFNME BANCE Folgt 2L A=A B

o}, £=3 d7AelA FuglE AL PTSDS} dijad
Atolo| A Fie] §571 g oA BARER
$93 atojE Bole BolATh

GAF 2EH GNE 7HAE BAENA o2 7]
71z} askE A e 4] diF AN
£ A9ES b2 2} 7|97)59 BEEHL 71d
< Hebb(1949)9] 4147 7Mda ol& AgAes 3
234E 37173 long-term poteniation) WHo=
ARAEEZE 7153 dZo| A=Y s 7Y e
AN E AEFEY 714E ol#sAl HALL oJ2L
2 sjulelA dojdris 2Ag oA HAtHJoseph
1996 : Lynch 1986 : Squire® Mckee 1995). Bre-
mner(1995)%5-& JYFLEH 2G| FAS]A £
Zajvle) M)A i ANse dYPLE Budt
Jou 7198a #EE 2 HFRENAY o34
& 2AFAE Rtk FHAN AT L 2
A FEO| 2EHAE T AN UFolEe] AN
A sEke] CA29)F CA3 H-9ioll 48 7HRd
A& B aEAHUno% 1989). uks AAsK: ¢
& WEF 71 By} sk e 4 H M A
2} o] HEAPFAE Ag 7198 Folg B R.B.#
= 849 AAFZALA Sk CALRE &3] e
Ro] A=A Zola-Morgans 1986). Press GA%
o (1989) w2W Ha7|FY I AANIA 719E F
of gxle] HAE LA EY sivle &4do] BEAH
v} glt}. E§ Squire LRSS 950l 719 &
Ad #9E thFstA AAsH: AEE sughed, &
ol G539 HE O £2 dvl, HE FA9 &4 18
o, B} 1 $99 F3579 (Medial tempo-
ral lobe)& X3 o 74z &48 F1 7198 &
BEAS A9 FEFY 250 &38 AW A
7199 ZHE HY 3 sluie} AxT} FAle &8 7
% Had Ag 7|99 Felg B ¥ FHrkEd
HEGES] &4 A& 7199 oy} FRPAT A
T 9N B 9un AR g3 3 oM
gvle] £4L2 F2 977193 E Vel

19755 e sulel FRe] sjAFAEA AN
A%< (anteromedial prefrontal cortex, dorso-
lateral prefrontal cortex, anterior cingulate) ¥
%, 559 28u 74419299 (sensory neocor-
tical region)Eol 2E# 2] x&Ho 2 FFE B
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A 8o}, #=3 AEFGAE glucocorticoid #H], £
¥4 amino acid, serotonin, U& AAALERLE
2] 31 neuropeptites F7He +EE RAo|H olgjg ¢
Ao whg-Eo] sl &g FA He o]RE 7|97
54 ZEZ olojAA @ oIt Armaninis 1990).
Armanini%& glucocorticoid® WEH| A o2 &43}
¥ amino acid& W& o]So] FuiHES] FHoF
4L F7HIE £95 YENthe 2ag s o]
AL 2EH 20 i3t tixukg-o2 AgsEH sl
54| (Hypothalamus-Pituitary-Adrenal Axis)®|
B48E Fddhe AoE2A 2EHAE U DA
AxH oz BAC2HE glucocorticoidE W Al
AdatA Bt 2EH AR Q1 BA3E AAALER
AT AH-ERE 200 dxT 328 Falg B
Ao RE F2EE RHE A2 Jgau 2
2543 t& glucocorticoidBL 2E# 2o u-8-3)
A AR WY, ojAl 8o AR kg o] JAIE
A& (Muncks 1984) 8t s} Ak s
A tjsiy Rsjol=w 37 (negative feed-back
circuit)& F3lA =2Hgsich WY Al a8z AR
woldke-(neural defensive reaction)&5& 2Ed
2o g D7kl FRFAT 280] A7 2
AHA ety FFHOE A &4 fad
olth. AEEH FRAZE|Zo|=TT A7 A5

EE fAEHe AL 5402 FL39 ojAL A

AHneuronal death)(Sapolskys 1985) W34 2
F(Muncks 1984) 181 ST AANGEY Fof
(Wolkowitz% 1990)9} 22 sl29 AHEL /1AL
th= 137t ok BEA glucocorticoidE o) 7Y
7k #ntl A del AFELA Z29E Yehlo] 3
ubol] =42 FA Drh(Sapolskys 1990). °]E &4
de 7197)%%9] d¥a #de oA gYEs] 24
3 $4E7] 7FX4¢ (dendritic branch) 7447} £
FEE Aol McEwens 1992)(Luines 1994).
NABA FLL e AAZARES] WHE A
5 G719 ol dHQ Aslet agln JzES
HH= ] itk YT 2Ed 2 FolE 7FA SA}olA
BARE 7|99 A% wE U7 sk dvbley &
Z3} #d¥old Folth(Pitman 1989). A7 A8t
el AN JHF 2EH 2 B ATE
A $Z3atoll A 8%7aE AL Husigen oA

[

A
3
4

2 A2

7} #Aste] 27348l A Wescher Mem-
ory Scaleol A AAoi=--3l4d(free verbal recall)¢]
Aol RuHeh. A2 Lopr|d AlAA A3 )

2 A9 AEAENA HZ3)qte] A F o] 12% 3
g ASE BuEHh. 343) DEEHe $3UAA

e AL YT AEH AT Aol A YEh=
7197159 Zejg olsfste Aol HY a3 4
F2EH 2F7} A gHdd #nt ofzt JEIHA
Ao G gol ¥z Agtolgh= 21& v §,
Bremner%(1995)& 7197]%59) 4%& F& 94
A 2EY 27 FEZAMfear conditioning), £2E
gl 72+ (stress sensitization) 283 47 (extin-
ction)¢} 22 AAAEAQ 714& T3k 71997]
T #EE FAHQ H949 wEE rHHvE 7
SAAHI AR REHQAA Alo]o] ABAEE Bist
att. 2Ed~ 72472 (Sensitization) Norepinep-
hrine® 22 AAZAEZ L 3 dojdtt 719&
&5 3Hencoding) st A4S WA F-2 Nor-
epinephrinec] #g 2| oJRLS AT 2EH
23 ool A 93 Bt 71HE olsls] A% A
DR A7 sk JAFLEH ST FAFENA
AFAA 7198, EY9H, B T Sl AT A
9} d#5o] Noradrenaline? H¥g 7|5 W37}
IZAE9) 3, alpha 2 FAA o3 LAENAMT
1537t 2AHAHSouthwicks 1993). Hx&
AR AR 71 Wy g wifditkes FAt
k. dzA AR gl A Aol A7H 212
7¥eha B e sk TRelA JHEEERlE &
TMFE 2EH 2 RAAE vERTE 2E# 2
A8k sjoh, HE Tagn tE Ho FFEA A
7AZAEA9 Norepinephrine?} 22 229 2u|g
F7HIAA 43 71959 B9 ARANE fET
t} 2E#2E Be|HE AR AGED Y AAPE =

9 7= ofrhke Bol Shglole] 371 Bt ohije

2

{1

m\I

N

e A3 #H=Y & Aotk =AM vasopres-
sin& PTSD#AEAA 444 7198 718k A&
Z2271cHPitmans 1993).

PTSDell #t tift-ie] d7E F2 AWRIE Ale]
oA szl vHlFo] AR TSN E Wi A
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FHoz A7t HojA frhde Girolamo 1993).
F2QEL Yo 23 PTSDS A7 o] A g
F314 Wolo thg A1E 7bEsiA & Aotk $-g)
A79 AFHL At Avke A ERTEo
A AAel it Aol Avke Helrh. 12 9
A 2EFH2I) QAT A2EY2GNE Yodle F
273 g9lo] A7 Stressors APk ZF 9
F2EY2ZGNZ YERfE AL of7] g o] A
T t2EE MYt dRert g 7197

¢

::L

Agshed oM ARHA AEE AFHE F US
Rolth, =g 947 #dE AFNENAY A4
E ol AL JAF2EH 2 RE WYUR
A4 RAojth(van der Kolk$} Saporta 1993). -+
9 °“‘-T‘€4°ﬂ’ﬂ BoFE A0S AR5 FEXE

aFNE 5 2L AF 2EY 2 NFEY I
7974 E RAETFE AR Sodths HE Al
AbsE)

4 g

A FRAEANN YA 2Ed 2t 7]97) 5
X 4L Bristea PTSD #Afrs oz o
o2 719715 HAE At SAl9 PTSD 54
9] Severity® JEMF+= Mississippi Scale, Com-
bat Exposure Scale, Beck Depression Inventory
9} 7197154019 ABAdE FrlstEa ST 3k
T3 g2Fe €94 FAAFTASE e 3t
gon AT DSM-IV 7| Fd) mah AgEo
Ak, PTSD9 NonPTSDS % ¥ severity &3
< 9J3 Mississippi Scale, Combat Exposure Sc-
ale, Beck Depression Inventory©| A &5 2l.o9 7]
q715-& S AAANETH HAIRE Memory
Assessment Scale¢] o]-8F |t} @r17]9 5 2o
719004 BAHOZ fofgt AolHo| PTSDHATH
Eﬂx:r‘ Atolo| A WAE Yo AlZt7|Aa} HA 7

T Y3 Aojdo] gtk wAAlE HE He

E‘Sxé"‘é—‘: 7171993 Aojr|delx Rl Aad
AE 2JHp<0.05). o1& 7199 Fof= PTSD %
9] severityst fol8tAl AR gt
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