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TLX B AITEED T #IZD in vitro Apoptosis |25 2 B 5

WERIEARE V2 PHEAE P REER U Moo ULk VL IRRET Y

1) [E RS —

2) HEHERFETFEHARMAEFHE
3) EXETROURERT

4)  HAREHEMEER SR

2

TLHFIHAITOADABERHAN ALIEOR 2% RAE M T #8370 Apoptosis
BLOABZETIMIEL 7, TAS-20 DREREENF ORI EREEDOG R0, 12 KefiE
FH O AnnexinV+/PI+/CD3+ (%) S IEDQHEBE N H -7, TLHHAITHMA
(TAS-20, EEDRIEREE) OB A, BEARN-ROL~VUIZERARS 12 KRS
%D AnnexinV+ /PI+/CD3+ (%) BN@EEZRL, 7VF T AITHIA
(TAS-20, BAFDRIERE) DRV AL, B REAMN ZDOL L OB E 12 B
3% O AnnexinV+/PI+/CD3+ (%) B EH L, ZhbD/ERIT, 7LER A2
TEmDADEBFHAN AR SOREREE T THLOTHHEE LD,

TLX AT RRE O R E I
=k N, ARREEE DRI, S8
AEZErBHHETIERBRETHD
(Sifneos PE 1996), 7 L-F I A7,
— M A O TEGHEVHEICR T 20
MR R ME TH A (Salminen JK et al.
1999) | L HIERKE AR BB TR
WEL HALNABZER ML TS
(Parker JD et al. 1993, Taylor GJ et al.
1990), £ D7 L DFIEE BT L
DHAITEARN-ROBEELLRTE
fee

Martin JB et al. (1995) 3., L& 4
AT DNIFFEDRME AR T LT
SO T AR NINTTNBZ L F
NS, AR R V7oA~ RSB
AIVEEBRTHELES L. £L T,
MIVHIE, ZOZENH R £

F eI, AR AN T DI R RE
IROFRIE ERICHIENRDBEE LT,
IDIIRTUR IV AITERARAD
DB AE R, Bk AR
RTCRFEINTE, BLOENR, T
LE Y AITO AL, RRRBRRIEEH
BN EERUT (Henry JP et al. 1992,
Martin JB1985, Stone LA et al. 2001),
DST &, BRHEFETHIDHRZEEDHRT
DW= D =D DA R ~—H
— ELTHFEE L TE DN, Lindholm T
et al. (1990) 1%, FLEHAIT70 AiL
DST B L70 5 L% 7R LT, Dewaraja R
et al. (1997) 2%, TL-F P AI7 DAL,
CD8 + A& NK MifaDE it
AL, TGO, 7TLF A
ITOANDANCARIENRT U F A3
T TROVAERR>TNBIEER LT




B, ZL T TV A7 ONDRR
TR ARV ARG, RO RHR B
OERE DIEREIZ DR MBI EIRIEL
T,

Apoptosis 1%, RO ERET
7R THY, DNA Wik, ke
B OWENE . FBEA blebbing 2R LT
5, Apoptosis RO — A —T7
7—. embryogenesis., REEEHE L Y &
W EAEWMERN T o RICEBWTH
B EF L TD, B OUFFEDS, 50
JETHREY L SERD Apoptosis A3E %5
ZENRH BN L7 (Eilat E et al 1999),
Yin D et al. (2000) 73, 7o FDFEERT
18 4 0 T A O A R L R RS BRI AR B o
Apoptosis Z LT ZEN RO, b
Nk, O TLIHB AR A2
AD T HEAD invitro Apoptosis DHEN
ERHEN S BT LA IR LT (Sakami § et al.
2002-2003) , LInL2in, bbb i@
MO MERFEEND RO
Apoptosis (252 DECEE P ~T AL
220N,

Stevenson JR et al. (2001)i%, A7 =
FIvMN aZEEEZL T Lymphoid
organ O Apoptosis & HE T HIEERL
Pm, TP AITICBIT DA AR
DBPIEENE B A DL, TLHF AT
i, (2 JICAR A ADY
INERO> Apoptosis ZHPRCTELTE) A
L REFIIRAIZ, Ui 2REK D Apoptosis
HA HIEBFRERD TIXRNEAD
2 BENRISORMERBETHT Y
Y AITIE, AN R LD R L
FAER T DO T NEAHD 2

S EIOHFED B YL, LEEFIA L R
ET LR AITHIGS, AOERH
2SERD Apoptosis (= 5% 5 B EA KR T
AL TCLERBLETHD, EDTL
F LA AIT DA RGBT SR

A TEBT ARyt —EtR DEYREE a-s

DI EI L, RBRE AR AR EH
T Z B LR ERHA)T VA TiThii,
A RIDOBFSE T, subjects AR A7 /L
RRBUTE LRI, T AV =y R
N XE FE#E (Tomioka M et al. 2000) T
TR AN AL T, 7%t
AT HE)NE, TAS-20 (Fukunishi 1 et al.
1997) TAML 7z, RIFV KD
Apoptosis i3 AnnexinV/PI TREAHLT-,
AnnexinV (X, B #a¢> Apoptosis D&Y
A IEFETHD7=8 (Dillon SR et al.
2000) . S EIOHFFRTIT, T MO
Apoptosis DA FFAEL 72, AR DR %
EDHDHOIT, bhvbhuid, AR AL
TLHELIT O OOER D ADOFKY
U 73ERD Apoptosis (25 2 DEEZH
SRR LT,

Fik
FIE

FRIT 40 ADHEREEHTHD, A
VI — LR ST, BRERO

B MAETT o7,
TAS-20
H A Z5hR TAS-20 (Fukunishi I et al.

1997) B> TTLF AT %R
e, (1) BB RNEREE (2) A5 S35
W (3) AR B D3OI F 3, T
FOTAITOMBEEL XL TND,
TAS-20 DI/ RET TR — N OS5
IR A RELL CF — IRV e,
FAY— Ny Z )X

The Daily Hassles Scale for Workers
(DHS-W) [11] assesses 22 daily irritants
and annoyances on the basis of Lazarus’s
stress model [9, 10]. A prior study [11]
had evaluated the reliability and validity
of this scale and shown that the DHS-W
can adequately measure the level of

psychological stressors [11]. Items
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chosen for inclusion on the DHS-W had
been pretested and refined. A factor
analysis of the pretested sample had
suggested 5 scales that clustered around
work-related  problems, interpersonal
conflict in the workplace, problems in
family life, health-related problems, and
having not enough time to spare. The
final version of the scale had
demonstrated internal
consistency {alpha-coefficients ranged
from 069 to 0.83). The DHS-W is
designed to measure both the frequency

of hassles and the intensity of reaction to

adequate

hassles experienced during the past 3
months and rated as 0-4 scales ranging
from 0 (not occur or not at all a hassle) to
4 (frequently occurred or a great deal of a
hassle). The 5 factors were scored by
adding up the frequency and intensity
ratings mentioned for each factor (the
Frequency Score and the Intensity Score,
respectively).  Finally, the  Total
Frequency and Intensity Score were
calculated by adding up the scores of 5
factors. The Total Frequency Score was
significantly correlated with the Center of
Epidemiologic Studies Depression Scale
12, 13] (r = 0.39) and the General Health
Questionnaire 12 [14, 15] (r=0.47). The
Total Frequency Score was employed in
data analysis.

IR E
Preparation  of  Peripheral  Blood
Lymphocytes
Heparinized blood samples were

obtained between 8 and 11 am. and
diluted with equal quantities of 0.9%
NaCl within 6h of obtaining samples. The

A BRFERRST APl — MR, CEREE a5

time intervals between sampling and
analysis are due to the distance between
the sampling site and the laboratory.
Peripheral blood monenuclear cells
(PBMC) were
gradient centrifugation
Lymphoprep (Nycomed
Norway), according to the manufacturer's
instructions. The PBMC were washed
twice and suspended in RPMI 1640
medium  (Dainippon  Pharmaceutical,
Japan) supplemented with 10% FCS
(Equitech-Biokerrville, us) and
kanamycin (Meiji Seika, Japan). Viable

isolated by density
using
Pharma,

cells were counted by tripan blue dye
exclusion assay and prepared at a
concentration of 1X 10%/ml.
Cell Staining and flowcytometry

After 0 and 12h of incubation, the
cells were harvested and mixed with
FITC-conjugated Annexin V, propidium
iodide (PI), and ECD-conjugated CD3
(Beckman Coulter, France) at 4 °C for 30
min. The cells were gently washed and
resuspended in phosphate buffered saline
(PBS) and analyzed on four-color
flowcytometry (EPICS-XL I, Beckman
Coulter,
method.

France) using the standard

it AT

T —ZERMTIZ SIS, Apoptosis DT
— XM BEEoTZ0, HOTRE
EIZLT20DF —FRA L NeRALTZ
LIEHL 3 MAELNS, LB
Apoptosis D DOBREZ T 5712,
v OB SR BT, AR
RETULHF Y AITEINOLDOZRAER
ZH0I T Apoptosis (Ye) {2 & 1ET
FBER DD B ERIR S
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W&ol or, 3T 40T centered L
ThbPFRcE AL, RFIDAT
T TNy AVZOEERBRAL, 8 2
2T TT LY AITRmEERAL
fro WDAT v TINBLDRAEERE
HoLbTEEREALT, TLF A7
R D7 —FEEEECLT, AR
T #MA80> Apoptosis% &3 BIFIZBELRL
TNABEDE T, FERiEEDRT
FAAZAN TS T HED Apoptosis%il
BEREBELEDT-0OT, 3T
FImBEREL

P ATOMATIL, MIRE T p<0.05 &

BLEL-,

EF S

FUCHHERD. T Mgz L 2keH B
#9 A&, Early phase & Late phase @
Apoptosis (%) IXEFRATL VBN 7=, 5
Db OO (Sakami S et
al. 2002-2003) TrrL7=& Y, 12 BFfR]HE
FHO T HIAD Apoptosis%iL, 0 RpH
L% D ApoptosisYo s FEENLEE
OAHBEBRRH T (F2), D&
HE R IR ) e AN AR 52D
2% . in vitro Apoptosis X exvivo
Apoptosis ZER RN ERL TWHIE%
ALTWA,

Ny ANAOEET, 12 REEEER
¢ AnnexinV+/PI+/CD3+ (%) L1IED
RS- (F 2), TUFR P AITH
A2 T O TIE, [FE RT3,
12 W5 R8I E2 3 # > AnnexinV +/P1+/CD3

+ % LTEOMEMERH T (F 2), T

12 BEEEE 2% D Late  Apoptosis(%e) 23
LlalflE L LEAERICHE THD
ZEETRLTND, 12 BRI D Late
Apoptosis%Zxf T AR RET L F ¥
FAITEIROF S EFEIFET L TLL
~_AHZEITLT,

A R ARyt —SMR DEREE a-S

EHE S ETACHY, LERA R
OIMEZ LT (#£2), TAS-20 DG
BT R — VORI PEENLHE
EOEOCHB RS-, RIEREEEE
HREEOBIZPEEDIEOHERS -
7. M EE IO 2 0H T R — L
LIXBEE M 20T,

F3,.413.12 BEIEEZO
AnnexinV +/PL+ /CD3 + % (2%t 3 5
BHERIFOREREZTLTWND,
TAS-20 32DV TR —)ik, 200
EEYFRUCHICE AL,

AR AL TAS-20 EFNHDAE B AEH
AWM EHEL TERIC AN TR
FFATIT., 12 FRIBEZD
AnnexinV +/PI+/CD3+ (%) (4L T,
TAS-20 (I EZWFEE /72 e s, A
LAY TAS-20 DR A MEMRIL marginally
WCHB THhol-(F3), ANRITETD
AT FRBLT 12 BFFE#RED
AnnexinV + /P1+/CD3 % > ¥4 /i & B8 8
ot

AR A& TAS-20 DY T R — /DA
a7 12 FFEES# % AnnexinV +/PI
+/CD3 + (%) IZX T 2 EMEERET
LTIE, AEBR#ENRTEHREAI L
— IR AEREL-T-(F 4), FOMR
PYIZ, ARR(ZLD Apotosis T
ZhHIE marginally K H BT,

AR AL TAS-20, [FEHREED L B AE
B E— 15720, mEoT
L& AITEmEDL 2 ATHT 5E
IJFRDIBEEXOFEEEZRETH A,
AF 4T ATy b — AL T
TAS-20 &[FER B & KD 2 BRI
ffo
o1, 2R BEEAEATANART
W5, TAS-20 BEWVATIZ, AR AT
BEiT 12 BERjES %> AnnexinV +/Pl
+/CD3 + (%) &BE e o7z (8
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=-0.53, t=-0.21, p=0.84), —77, TAS-20
DMEV AT, AR ABHEDS 12 BRI RS
FH D AnnexinV+/P1+/CD3+ (%) D
LEREFEECEEL TN Z(8=061,
t=3.264, p=0.004), AIfRiZ, FIEHEHED
2ATVREWATH, AR ZABEE IR

A BFRFRX AMot—ltEEs DHEUREE a-s

Apoptosis & B HE A3 72 < ( § =011,
t=0.313,p=0.76) | @l & W #EI LW AT
X, AR RBEED 12 FRBEED
AnnexinV + /P14 /CD3+ % ® L HEF
FwBEL Tk (B =068,
t=2.69,p=0.02) ,

Table 1. Descriptive statistics of psychological and immunological variables

(n=38)
Variables Mean ( SD )Range
Age 37.82 (8.72 )26 -59
Total score of TAS-20 48 47 (7.65 )35  -66
Difficulty identifying feelings 12.05 (4.13 Y7 -23
Difficulty describing feelings 14.21 (3.81 )8 -23
Externally-oriented thinking 2221 (2.99 Y16 -30
Frequency of daily hassles 28.06 (14.07 )0 -54
Apoptotic CD3+ cells (%)
Oh of culture
Annexin V+/PI- 0.95 (141 )0.24 -9.05
Annexin V+/PI+ 0.49 (0.46 )0 -2.05
12h of culture
Annexin V+/PI- 1.36 (1.26 )0 -7.47
Annexin V+/Pi+ 2.58 (1.58 )0 -7.13
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Table 2. Pearson's correlation coefficients among psychological and
immunological variables

Variablies 1 2 3 4 5

. Age -

2. Total score of TAS-20 -0.24 —

3. Difficulty identifying feelings -0.21 0.75 e

4. Difficulty describing feelings -0.21 081 ¥*kQ 43 kx T

5. Externally-oriented thinking -0.06 049 ** -0.01 0.20 -
6. Frequency of daily hassles 0.13 033 * 031 ° 041 * -0.13
7. Annexin V+/PI- CD3+ (%) (Oh)® 0.03  0.06 0.04 -002 010
8. Annexin V+/PI+ CD3+ (%) (Oh)* 020 -0.04 007  -0.06 0.08

9. Annexin V+/PI- CD3+ (%) (12h)* 0.08 0.09 0.14 -0.06 0.11

10. Annexin V+/PI+ CD3+ (%) (12h)" 0.15 0.22 034 * 0.08 -0.02

incubation time (h). ® p = 0.07
* p<0.05, ** p<0.01, *** p<0.001.

(Table 2. continued)

6 7 8 9 10
-0.15 -
0.05 0.54 Aok -

: 0.01 0.77 RE 062 rE X —

10. 045 o 0.12 0.58 S 2 -
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Table. 3 Results of hierarchical regression analysis for frequency of daily
hassles and Total score of TAS-20 predicting Annexin V+/PI+ CD3+ cells
(%) after 12h of culture (n=38)

Cumulative
Independent variables B t F change adjusted R®
Stepl 8.43* 0.167
Frequency of daily hassles 0.44 2.90 **
Step 2 0.32 0.151

Frequency of daily hassles 0.41 2,55 *
Total score of TAS-20 0.09 0.56
Step 3 . 3.69 0.212
Frequency of daily hassles 0.33 2.07 *
Total score of TAS-20 0.11 0.72

Hassles x TAS-20 029 -192 2

* p=0.06. * p<0.05, ** p<0.01.

Table. 4
Results of hierarchical regression analysis for frequency of daily hassles and factor

scales of TAS-20 predicting Annexin V+/PI+ CD3+ celis (%) after 12h of culture (n=38)

F Cumulative
Independent variables Bt change adjusted R?
Step 1 843* 0.167
Frequency of daily hassles 0.44 290 **
Step 2 1.44 0.197
Frequency of daily hassles 045271 *
Difficulty identifying feelings 032192 °*
Difficulty describing feelings -0.25-1.42
Externally-oriented thinking (.09 0.56
Step 3 222 0277
Frequency of daily hassles ' 029 1.71 °
Difficulty identifying feelings 036 225 *
Difficulty describing feelings -0.24-1.32
Externally-oriented thinking 0.06 0.36

Hassles x Difficulty identifying feelings  -0.42-231 *
Hassles x Difficulty describing feelings ~ 0.13 0.72
Hassels x Externally-oriented thinking -0.16-1.10

* p=0.06. ® p=0.09. * p<0.05
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% Annexin V+/Pl+ CD3+ cells after 12h of culture
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EE
ZOFE, REEET, 12 BREEE
F%O in vitro AnnexinV+/PI+/CD3
+ (%) D LR EBEEL TSI EZRL
o, MENEEORT DENAD T R
8, EEELVOMEP AR AL TE
DRUR R T B AR LT,

IEOBM TS, BT aTI B
SS$E#% D Apoptosis ZEEE T HILER
L 7= (Stevenson JR et al.), WFFERHITah
FLLRERIC—BBRLNRNHDD,
TLE L HFAITROLDDDFFET, <
— AT A L TO RN AR FRIG Bh & B
LTz (Henry JP et al. 1992, Martin
JB1985, Stone LA et al. 2001), ZRH®D
MEFERNLELDE, TLHFHAIT
A, B3R Apoptosis &EAMIA2
Mol WHIRREITFRICIK TS,
Stevenson JR HOEEBRTIX, 7T
503, B5% 12 B Ok ATaY
R —/LAT T 10 f$i7e B P i
L, bbb O TR BTV
F P AITRAMIC BT A AR TEE)
D ERERSTORNE, foéx o
LT, FEFERTD Apoptosis% D LFH-&
P b NIty o o/ ik N A A v A
To DD LR,

12 BRI RE B L7288 T RIE RS,
Late phase Apoptosis ( AnnexinV +
PI+) ® EHIZiX Early phase Apoptosis
(AnnexinV+PI-) & BEE 2 o7,
HAITFHTHY, SEOBRBETHD,

TAS-20 D 7Ry — L OH T, [FE
K &E7=1FA3 in vitro Apoptosis D 7L
AL A E o T,

TLEL P AIT5ERTHIER(RE
Rk, & HEE, SR E) LAHETH
LRI R EDBEREFI O LG
EOFFRITIEF 2720, Berthoz S et
al. (2002) i%, BRERAUICRERR 2 AR X4

A TR Abbot—otEg DERREE a-5

LT, MEREgRHNEOS
HEEOB VA, EWAEEATHE
B RS2 ROV 24 KD 22 N ot
4% fronto-cingulate cortices DTEEME
BESTNDIEERDITT,
SEOFFLTIEHRHREEL in vitro
Apoptosis(%) 7 R IZBEE T R oz
oA, REE#EERUREOR I
HEORBEIS -, REREED SN
MZH BT in vitro Apoptosis(%e)?> b
ik WEEBI TR AETHHE
B OHRE R H CERENHHDDB LR
by,

Wehmer F et al. (1995) 1%, [FE R #E
PR INREE T AP EELR—RT
A DL LRICEERHL T
RLTz, £ EOHFFE T, RERE( o
=0.84) R HEEE (0 =0.69) 12 ~T
B EE OEEM R R I KD
72 (@=0.15), Komaki G HiX, H A&GE
TAS-20 (233175, SMAOEE D EERR
HoEE LD L7 (unpublished data),
REDOARIEMESH, AHEBEZD invitro
Apoptosis EEE e o e Z LT RY
WL T 2O b LAV,

FEDOMFETRLUIZEIY AR RO
Bk 12 WERES#% O AnnexinV +/Pl
+/CD3+(%)D L5 LR VST, [
TE R BN ATk, AR AT 12 B
23 1% 0 AnnexinV—+/PT1+/CD3 + (%)
OFRLEERL-T-N, REREDR
VAT, ARV AR Apoptosis &BEE DS
7phyo7-, Berthoz S et al (2002) X, [A]
ERE (LR UEEH) DL~ LBEmNA
EENAOBIZIEEME OB WA RLN
7=V, anterior cingular & mediofrontal
cortices T & ¥ | limbic
( amygdala . hippocampal formation .
hypothalamus) (ZIEZ D X572 8 U 2358
SbN otz TiF L IT IR

structure
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AN G AR AR E R EEOMKN A LE
o'(b\fcﬁ%ﬁ“{)bﬂfm\ AL RZRE
ZIETE 7 appraisal 2B ETHZ LA,

_UD{E"R%E*?LT’ —hETHEEILND,

ABIOMIEIL, TV AITHN
(EICBUFORIEREE) ASRMEmM T A
B0 in vitro Apoptosis N EREHE P HD
ZEFRRLE, TR T AITHEOA
Tid, BREAM RZBEHZ2< in vitro
Apoptosis B3N~ UTEH T, T
Y AITHERDO NDARN XZRTD
THENRRR O RMEE, EPHIHE P
TR AR THHEEZILND,
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Abstract

Objective: Increased rates of medical morbidity and compromised well-being and
quality of life have been reported in posttraumatic stress disorder (PTSD) subjects. We
examined lower immune function and readjustment problems in subjects in remission
from past PTSD.

Method: Out of 1550 Japanese male workers, 12 with past PTSD were recruited
through the Impact of Event Scale-Revised (IES-R) and Structured Clinical Interview
for DSM-IV (SCID). We matched the controls by age and smoking habit and compared
lymphocyte subset counts, NK cell activity, and interferon-y (IFN-v) and IL-4
production through phytohemagglutinin (PHA) stimulation. A self-administered
questionnaire for evaluating sleep habits and a Generic Job Stress Questionnaire
(GJSQ) were used to assess readjustment problems in subjects with past PTSD.
Results: The numbers of lymphocytes and T cells, NK cell activity, and total amounts
of IFN-y and IL-4, were significantly lower in the past PTSD group. Interpersonal
conflict and depression were significantly higher in subjects with a past history of
PTSD than those who had encountered traumatic events without developing PTSD.
There were no statistically significant differences in other job related stresses. Subjects
with a past history of PTSD had more nightmares than those with no history. However,
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there was no difference in any tendency for perceived insomnia.

Conclusion: PTSD leaves a long lasting immunosuppression, and has long-term
implications for health. The ongoing stress of PTSD appears to manifest itself in
various forms of interpersona! conflict and nightmares many years after exposure to
the trauma. These symptoms can be classified as intrusion and avoidance. Therefore in

order to help patients suffering from PTSD, it may prove useful to manage their

problems according to the basic concept of PTSD.

Keywords: past PTSD, immunity, readjustment.

Introduction

It has been suggested that PTSD not
only has psychological, but also
biological long lasting morbid effects. A
50-year prospective study demonstrated
that combat exposure predicted early
death and chronic illnesses by the age of
65 (1). A link between severe stress
exposure and later physical diseases has
also been mentioned (2). As yet, this
assumption lacks biological evidence. A
series of recent studies revealed various
biological dysfunctions in the patients
with current PTSD, such as low levels of
24-hour urinary cortisol excretion (3),
high NK cell activity (4) and high CD4
and CD8 T cell numbers (5,6). No study,
however, has focused on such chronic
biological effects among those who had
PTSD in the past, but who are now in
remission.

Besides physical and psychological
problems, several studies also examined
to what extent the quality of life and

well-being of PTSD patients were

compromised in the context of social life.

Among victims of Nazi persecution,
survivors of death camps yield poorer
academic and occupational achievement
than those who had been in labor camps

or in hiding (7). About half of the
survivors of Nazi persecution suffer from
insomnia and nightmares 50 years after
the end of World War II (8). Patients
who recovered from PTSD are defined as
having a past history of PTSD. Except
for Nazi Holocaust survivors (8, 9), there
are a much smaller number of studies on
past PTSD patients compared to studies
PTSD patients. Further
research on patients who recovered from
PTSD is necessary for a
understanding of the PTSD problem.
This study investigates the association
between a past history of PTSD with any
present immune dysfunction and

on current

wider

readjustment problems at worksite (job
stress and sleep problems), so as to
detect any long lasting morbid effects of
this disorder.

Methods
Participanis

From July 1997 to Aprl 1998, we
provided a self-administered
questionnaire for evaluating perceived
job stress and sleep habits to 1,550 male
workers randomly recruited from an
electric  equipment  manufacturing

company. From October 1998 to May
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1999, a second survey was conducted on
the same subjects whose aim was to
establish the prevalence of subjects with
PTSD among Japanese male workers and
to assess their immune functions. We
investigated problems
among past PTSD patients selected from
the latter research. Both of these studies
were performed with written informed
consent.
Diagnosing PTSD

We administered the Japanese versions
of the Events Check List and the IES-R
(10) to 1,550 male workers. Past
exposure to traumatic events was
examined through the Events Check List
that comprised of 15 categories such as

readjustment

natural disasters, violence, bullying, etc.
Those who had such exposure were
screened  for symptoms
through the Japanese version of the
IES-R (11), which has demonstrated
100% subjects with
current and lifetime diagnosis of PTSD
using the cut-off point of 24. Fifty-two
male subjects with an IES-R score
greater than 24 were interviewed by the

traumatic

sensitivity  for

Structured  Clinical Interview  for
DSM-1V (SCID) (12) to diagnose current

and past PTSD and other axis-1 disorders.

Exclusion criteria included a previous
history of any axis I disorder other than
PTSD, wuse of

medication within 2 months prior to this

any  psychotropic

A MEHRX PTSDIERK a6

study and any physical illness that
needed treatment. Inter-rater kappa for
the first twelve participants was 0.916.

We found 12 men who had a past
history of PTSD (Table 1 and 2). The
events that caused past PTSD were
bullying, traffic accidents,
witnessing cruel death, violence, fire,
death of the family and flood. One
subject had not developed PTSD before
the first survey. The subject with no
history of PTSD in the first study was
eliminated from the data analysis on job
stress and sleep problems.

For mmmunological assessment, we
recruited as many control subjects as
possible from those with exposure to
trauma but whose IES-R scores were

Various:

below 25, on a matched basis for age and
smoking and found 48 controls for the 12
subjects with past PTSD (case: control
=1:4). significant
difference in the number of years passed

There was no

since the exposure to trauma between the
men with (Mean: 9.48 SD: 1.55) and
without past PTSD (Mean: 9.25, SD:
1.25) (t = 0.03, p = 0.93). Of 390 men
with exposure to traumatic events and an
IES-R score of < 25, 360 completed
questionnaire  on sleep
problems. To evaluate job stress and

stress and

sleep problems in men with a past
history of PTSD, these 360 subjects were
selected as controls.
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Table 1. Recruitment of the Subjects
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with a Past History of PTSD
Male Female Total

Initial subjects 1550 183 1733
Subjects who completed the Events

Check List and the IES-R 1009 (100% ) 137(100% ) 1146 (100% )
Subjects who had experienced

traumatic events 447 44 491
Subjects with an IES-R score =25 57 11 68
Subjects who agreed to go through

SCID interview 52 9 61
Current PTSD 3 (0.30%) 0 (0.00%)3 (0.20%)
Past PTSD 12 (1.20%) 3 (2.20%)15  (1.30%)

Table 2. Profiles of Men with a Past History of PTSD

Variable Mean (SD )
Age 377 (26)
Time since events occurred (years) 95 (16)
IES-R
Total 37.0 (29)
Intrusion 139 (1.6)
Avoidance 134 (1.0)
Hyperarousal 58 (1.7)

Immunological assessment

The total numbers of WBC and
leukocyte  differential counts were
determined by a Coulter counter
(Beckman Coulter, Fullerton, CA).
Lymphocyte subsets were determined by
flowcytometry analysis (EPICS XL,
Beckman Coulter, Fullerton, CA).
Enumeration by flowcytometry included

the following cells: T cells (CD3/FITC),
B cells (CD19/PE), two types of T cell
subsets (CD4/FITC, CD8/PE), and NK
cells (CD3/ECD, CDI16/FITC and
CD56/PE) (Beckman Coulter, Fullerton,
CA). PHA-stimulated [FN-+v and IL-4
productions were measured by ELISA
kits (Biosource International, Camerilo,
CA) as described previously (13, 14).



The NK cell
performed using K562 as target cells
(E:T=20: 1), 51Cr release as the lysis
indicator.

Generic job stress questionnaire

activity assay was

We measured perceived job stress
using scales derived from the NIOSH
generic job stress questionnaire (15, 16).
Scales of job control, mental demand,
quantitative workload, and social support
were used in order to assess three

dimensions of the
demand-control-support model (17). In
addition, interpersonal conflict,
employment opportunities, and job

future ambiguity, job satisfaction and
depressive symptoms (the Center of
Epidemiologic Studies Depression Scale,
CES-D) were also assessed.
Sleep questionnaire
Five questionnaire items provided
information about difficulty initiating
sleep (DIS), difficulty maintaining sleep
(DMS), early morning awaking (EMA),
insufficient sleep, and nightmares during
the past year.
Statistical Analysis
The results on
assessment were analyzed using the
Student's t test with Levine's test. The
results on job stress and sleep probiems
were analyzed using the Mann-Whitney

U test. All differences were significant at

immunological

a p <0.05, using two-tailed tests.
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Results

The numbers of lymphocytes, CD3+,
CD4+, and CD8+ cells, NK cell activity,
the total amounts of IFN-+vy and H.-4,
and those produced by T cell, were
significantly lower in subjects with past
PTSD than control subjects (Figure 1).
The numbers of CDI9+ (t=-1.95,
p=0.07) and CD3-/CD56+ or CDS56-
(t=-0.37, p=0.73) were lower in subjects
with past PTSD than control subjects
though the differences did not reach the
significance (Figure not shown).

As shown in Table 3, scale scores of
interpersonal conflict and depression
were significantly higher in subjects with
a past history of PTSD than those who
had never experienced it. There were no
significant differences between PTSD
patients and control subjects in any other
variable including perceived job control,
mental demand, quantitative workload,
social support, and dissatisfaction with
their job.

Table 4 shows that subjects with a past
history of PTSD had more nightmares
than those without PTSD. But there was
no difference between the case and
control group in perceived insomniac
tendency.



Figure 1.
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Means (SD) of Lymphocyte Subpopulations and Cellar Immunity in Men with a Past

History of PTSD and Comparison Subjects. * p <0.05, ** p <0.01, *** p <0.001.
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Table 3. Differences of Perceived Job Stress between Men with a Past History of
PTSD and Comparison Subjects

Men with a

past history of

Comparison
PTSD (N= subjects

) (N = 360)

Variable Mean (SD ) Mean (SD ) U P

Age 354 (102)382 (103) 1659 034
Perceived control 435 (164)433 (125) 1865 0.83
Mental demand 143 (36 ) 143 (25 ) 1888 0383
Interpersonal conflict (cooperation} 23.9 (3.1 )20.1 (49 ) 985 <0.01 **
Interpersonal conflict (conflict) 252 (56 )203 (49 )934 001 **
Employment opportunity 124 (2.1 ) 11.7 (19 ) 1669 037
Quantitative workload 388 (45 )373 (6.8 ) 1286 036
job future ambiguity 154 (40 ) 154 (3.7 ) 1957 0095
Job satisfaction 75 (14 )85 (18 Y1169 0.06
Social support from supervisor 132 (3.8 ) 146 (3.0 ) 1590 0.28
Social support from coworkers 149 (28 ) 152 (2.7 ) 1797 Q.61
Social support from family/friends 162 (2.1 ) 150 (32 ) 1534 0.21
CES-D 187 (8.4 ) 127 (6.5 ) 1162 0.01 **

*p <005, ** p<0.01, *** p <0.001

Table 4. Differences of Sleep Problems between Men with a Past History of PTSD
and Comparison Subjects

Men with a past Comparison

history subjects (N

of PTSD (N =11) =360)
Variable Mean rank Mean rank U p
Difficulty initiating sleep (DIS)”  172.6 184.9 1832.5 0.70
Difficulty maintaing sleep (DMS)” 206.2 176.7 1443.0 032
Early morning awaking (EMA)?  145.7 185.7 1536.5 0.19
Insufficient sleep” 215.8 185.1 1652.0 0.31
Nightmares® 116.4 187.1 1214.5<0.01 *

*p<0.05,** p<0.0l, *** p<0.001

-a) DIS: “How long does it take you to fall asleep?” (open-ended
question)

b) DMS: “How many times do you tend to wake up a night?”
(open-ended question)

c) EMA: “Do you tend to wake up early and lay in bed?” {1=very often/
2=often/ 3=occasionally/ 4=never)

d) Insufficient sleep: “Do you sleep well?”(1=very well/ 2-well/ 3=normal/
4=poor / S=fairly poor)

e¢) Nightmares: "Do you have terrible dreams at night?” (1=very often/
2=often/ 3=occasionally/ 4=never).
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Discussion

Men with a past history of PTSD had a
reduced number of T cell and T cell
subset, cellular immunity (NK cell
activity and IFN- y ), and humoral
immunity (IL-4) than those without
PTSD. Although the reported traumatic
threatening than
holocaust or crime, the subjects strikingly
suffered from global immunosuppression.
Present PTSD has been claimed to
activate cellular immunity, presumably
due to the "fight or flight" up-regulatory
immune response by "flashbacks" or

events were less

episodes of reliving the stressor (4, 5).
This supports our findings where, quite
separate from the 12 past PTSD group,
three current PTSD participants had a
significantly higher NK cell activity
(Mean: 52.7%, SD: 10.2%) compared to
their controls (Mean: 48.2%, SD: 8.2%).
Further investigations are required for
elucidating the mechanisms of
immunological up-regulation of current
PTSD and down-regulation of past
PTSD.

PTSD have a  higher

prevalence of psychiatric comorbidity

patients

such as depression, anxiety disorder, and
alcohol/drug abuse. Patients with a past
history of PTSD in this study did not
have a personal history of major
depression, yet nevertheless, they had a
higher CES-D score than the control
group. Their mean CES-D score
exceeded the cutoff point (16.0) of the
Japanese general population. This fact
hints at the intriguing possibility that
CES-D might be helpful for detecting
almost half of the subjects with a history
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of PTSD. Hence a history of PTSD
should be taken
depression using the

into account when
screening for
CES-D.
PTSD patients tend to suffer from
nightmares and other insomnia related
problems (8, 18). Concerning the
of difficulty

sleep as

msomniac  tendencies
initiating and maintaining
included in criteria D (hyperarousal),
there were no significant differences
between the PTSD and control groups.
On the other hand, patients with a past
history of PTSD reported
nightmares as included in critena B
(intrusion), than those without PTSD.
The results indicate that intrusion still

remains in patients who had a past history

more

of PTSD even after hyperarousal
symptoms had disappeared.
We investigated the readjustment

problems of patients with a past history
of PTSD at length. Our results pointed
out that subjects with a past history of
PTSD suffered interpersonal conflicts at
the workplace compared to those without
PTSD. Interpersonal conflict at the
workplace is a scale designed to assess
thoughts, emotions, and behaviors related
to group memberships by using 16 items
divided into two subscales, conflict (i.e.
quarreling and disagreement with one
another) and cooperation (i.e. helping and
getting along with one another). Previous
study indicated that both occupational
factors (monotonous work and high
educational

(neuroticism,
self-assurance)

level) and psychological
hostility, and low

characteristics are
predictive of interpersonal conflict at the



