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HBEFRA R QY S HER 7o
AR ol F ¢ ANAEE 134 £, 2 AN EE 107
v, AA s Hre 127 £FE2 TAEe] Ak

WA AEse HAV|s HAFE AAG & 108 ool Brain

W, 59 qxe 3
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Single Photon Emission Computed Tomography (SPECT)E A 33}
55 st 2% QHdA HE 2 AVMEIEAFEE AP EE

.

GdoAEHd 2 2xdd duge] 2

Heparin© 2 Az d FTx2xdAq& A3 F 2 A3 o Y

L-glutamin 5000p/mg, penicillin 100units/mL,
streptomycin 100pg/mL, HEPES buffer 10 mM/mL7}

%

¥ RPMI 1640w #] (o] 3 E<¢d wix = HSoh)d &3
3} 31, Ficoll-Hypaque£ ¢ (Pharmacia, Piscataway, NJ)<&
gt QI FE FES F T ELdAMAR A H A

Ao, A A7 R w A w5 EFAA $H



o8 %  (fetal bovine serum, FBS; Gibcobrl, Grand

Island, NY)< 10% (vol/vol) A 7}3t < A} & 3 o).

T 23 o N B2 3 Q] i} - (10°A & /mL)el

phytohemagglutinin(PHA)S #H7F £+ H7tsA &S A

E RS 200ul® S 96well plated] 2o 37°C, 5% CO-
& © 3l 2= 7] o A v & 3l A o Hj <% 44 A labelled

tritiated-thymidine (H-Tdr, New England Nuclear
Boston, MA, USA) 10pL(1.0uCi)E Z welld #7134 8
Al A4 gt cell harvestorg® A& 3o AXE
glassfibere] % Z Al 71 % beta counter (Beckman, LS5000
A)el 9 & incorporated "H-Tdr& =43 <

S
. RE ERES 38 wEsA BAgu 3 welEd #B

g IL-2 Bd s 54

>
>
pi
°
"

of TxdEHAorHE JIgFE EEsd A A
B a7 3 (10°% cells/mL) PHA (10pg/mL)& A 3o 48
A7F 37°C, 5% COs 27/ A mMFa & 1 F=de >

Astel -70°Cel ®m#sa -2 459 FA A &84

W

. IL-2 A 59 =4 Quantikine kit (R & D System,

Inc., MN, USA)E ol &ste= AU EAH ofaf et 729
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temporal), 3% =59 (lower temporal), A< (parietal), 5
(occipital), 7] A A17d4d (basal ganglia), A% (thalamus) % A
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1. AYAE] AATHH 57

axdzud f98 o

g Apol & HolA

545 Alus] BH wgFEd A
ot A, A9, 259

Table 1. Sociodemographic characteristics

2k} (Table 1).

Somatoform Hieya

disorder controls

(N=33) (N=42)

N(%) N(%) Statistics  df p
Sex
Male 12(36.4) 238)
Female 21(63.6) 19(35.2 x°=251 1 .11
Age (years)
Mean(SD) 34.9(10.7) 34.9(8.5) t=0.01 73 .99
Education(years)
Mean(SD) 12.4(2.8) 149(2.4) t=4.21 73 <.001
Income (10 won per month)
Mean(SD) 26.2(11.4) 29.0(10.2) t=1.14 73 .26
2. AAFZNrd Az e AxEAF "W v

_14_



ZeRt 4TSRS L IL-2 44
!

3 dwe BEAI]

#AGel AFTEA9S (R*=0.11, F=2.99, p=0.04; 8= 0.30, t=2.63,
p=0.01) 2 IL-2 A% (R°=0.15, F=4.20, p=0.009; 8= 0.30, t=2.73,

p=0.008)°] ztz} FelatA o @2 Aoz yeuth

Table 2. Cell-mediated immunity in somatoform dd&ar group and
control group

Somatoform disorders  Normal controls
(n=33) (n=42)
MeatS.D. MeahS.D. t df p

Lymphocyte response to PHA (log10.cpm)

3.970.40 4.180.29 -2.74 73 0.008
IL-2 production(pg/ml)
242.88:275.40 475.91365.25 -3.05 73  0.003

3. AAFZA SASAAN 2, Bt 2 AASG AEY AW B

o A

AAGFN FAEANA HRS-DS A4 #F, SCL-90-Re %

_15_
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A @ IL-2 A

G e oA FAt (Table 3).

Table 3. The relationship between the level of dsgion, anxiety and
somatization and cell-mediated

immunity in somatwfodisorder
patients (n=33)

HRS-D SCL-90-R
depression anxiety  somatization
r r r r
Lymphocyte response A2 -.02 -.09 -.01
to PHA
IL-2 production .20 -.14 -.08 -.04

r: Pearson correlation coefficients,

HRS-D: Hamilton Rating Scale for Depression, SCERRGBymptom
Checklist-90-revised

4. AAZZAFARAEANAN F423 HABHFG AEY B3

o #7

AAGFABRAENA 42 48 AT ARG ARFEA
& (=37 p<05) 2 IL-2 A4S (=50 p<0l)o] 22 sl & 4
SRS

p<.09)¥ o3t & F¥dS BIAv (Table 4). 7]

e}



H g AYEes A A FHASF AE AFE 2 JHS5 714 A
deol ¥HIFE predictorz, JIFASHATSS THEHUTE stepwise
o AA Gl

fole Avde wAT EF RS 4P A¥ge HARE

regression analysis® Al @3 Aoz HddE L A
predictorZ, IL-2 A sS THHTZ stepwise regression analysis

E A3 daoArs A 2 A" #AAGle] Fo AALE B
At (Table 5) .

_17_



Table 4. The relationship between cell-mediated umity and regional
cerebral blood flow in somatoform disorder patsem=33)

Lymphocyte response IL-2 production
to PHA
r r
Upper Slice
Upper frontal
Right 22 .33
Left 37* .50%*
Parietal
Right .23 .05
Left .29 14
Middle Slice
Lower fronta
Right .03 -.33
Left .06 -31
Upper tempora
Right .01 .03
Left -34 -21
Basal ganglia
Right -22 -15
Left A3* .27
Thalamus
Right -.16 -.19
Left -.07 -.07
Occipita
Right -.09 -.26
Left -.05 .02
Lower Slice
Lower temporal
Right -.08 12
Left 13 -01
Cerebellar
Right -.19 .01
Left -.15 .05

r: Pearson correlation coefficients, * p< .05, ® ©01

_18_



Table 5. Stepwise Regression Analyses on cell-neslianmunity as
dependent variable and regional cerebral blood fésv predictor in
somatoform disorder patients (N=33)

Predictor Dependent Variable R? F p 8 t p
Left upper frontal Lymphocyte response 014 492 0.03 0.37 222 0.03
to PHA
Left upper frontal IL-2 production 025 1016 0.003 0.50 3.19 0.003
Left basal ganglia Lymphocyte response 0.18 6.95 0.01 0.43 264 0.01
to PHA

The demographic variables such as sex and age are not shown.

5. AAFZANEAEANA &, 8 R A 524 HEF
el B

AA GG &= HRS-Do A s A5 45 S5799
HE 7o fFold 5 AAdS BT (r=-46 p<.01) (Table 6). &7
el Al 9 dA"ES A8kl flalA HRS-DO dA AF+E
predictor®, #= A5 F599 HIFE FTHEUFE stepwise
regression analysisE Ald st Ao e F Wy Tto] Fost A
Ao BT webA gl 2 dgd 3 #Aglel HRS-DO WA A7)

45 4% 2799 HEFS 49 A9 vy @ £ 9
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Holx gttt (Table 7).

N
-

—_
10

_Zrl

o
T

P
T

]
i

e

< 3

SCL-90-R¢ &

g

Kol
=

(r=-.38 p<.05)

R

At (Table 6). 7] WEE A

KN
=

36 p<.05)

(r=-

]

KR

o
a

X

_ﬂ

3

({‘I‘.

171 $13i A4 SCL-90-Re] +#

3|

A

o

N
~

il

SR

391l

&7

3FaL

predictor=

({‘I‘.

b Ao A SCL-90-Re] &

3|
r

&

Al

=
=

stepwise regression analysis

i
ioh-

Nr
o

bk
o

-

To
_Zrl
o

i
N

T

Nr

B, ey SCL-90-Re| A1 A

(Table 7).
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Table 6. The relationship between the level of dsgion, anxiety and
somatization and regional cerebral blood flow amatoform disorder
patients (N=33)

HRS-D SCL-90-R
depression anxiety somatization
r r r r
Upper Slice
Upper frontal
Right .34 31 .18 .08
Left 33 .27 15 .04
Parietal
Right .02 22 .03 .02
Left .09 13 -.004 .05
Middle Slice
Lower frontal
Right -21 -.27 -.38* -.18
Left -.05 -.05 -24 -.01
Upper temporal
Right -.13 -.28 -.33 -.23
Left - 46** -33 -24 -19
Basal ganglia
Right -.19 =17 -.32 -31
Left .07 -1 -21 -15
Thalamus
Right .06 -17 -.003 -.08
Left -.14 -.26 -.18 .01
Occipital
Right -11 -.20 -.36* 16
Left -12 -.01 -.06 13
Lower Slice
Lower temporal
Right -.01 .24 .39* .07
Left .10 .20 .33 15
Cerebellar
Right .08 .04 .26 .07
Left A1 .07 .27 .09

r: Pearson correlation coefficients, HRS-D: Hamilton Rating Scale for Depression,
SCL-90-R: Symptom Checklist-90-revised, * p< .05, ** p<.001
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Table 7. Stepwise Regression Analyses on regicgrabral blood flow
as dependent variable and the level of depressanxiety and
somatization as predictor in somatoform disordgigmts (N=33)

Predictor Dependent Variable R? F p 8 t D
HRS-D Left upper temporal 021 797 008 -046 -282 0.008
SCL-90-R anxiety Right lower frontal 014 523 0.03 -038 -229 0.03
SCL-90-R anxiety Right lower temporal 015 542 0.03 0.39 2.33 0.03
SCL-90-R anxiety Right occipital 013 471 004 -036 -217 004

The demographic variables such as sex and age are not shown.

HRS-D: Hamilton Rating Scale for Depression, SCERRGBymptom
Checklist-90-revised
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Table 8. The comparison of regional cerebral blboa
between male and female subjects in somatoforords patients

Male subjects Female subjects
(N=12) (N=21)
MeanxS.D. MeanxS.D. p
Upper Slice
Upper frontal
Right 1.0343.57 1.03+3.79 0.94
Left 1.0244.83 1.03+4.37 0.85
Parietal
Right 0.9513.63 0.94+4.19 0.48
Left 0.9414.06 0.92+4.70 0.37
Middle Slice
Lower frontal
Right 1.0344.58 1.03+5.59 0.65
Left 1.0344.63 1.03+5.65 0.94
Upper temporal
Right 1.1144.08 1.10+3.10 0.40
Left 1.1144.37 1.12+3.93 0.90
Basal ganglia
Right 1.2043.38 1.20+3.06 0.84
Left 1234341 1.23+3.62 0.69
Thalamus
Right 1.1343.13 1.10+2.96 0.047
Left 1.081+3.94 1.09+351 0.71
Occipital
Right 1.06+2.60 1.06+4.15 0.64
Left 1.0244.67 1.02+2.71 0.74
Lower Slice
Lower temporal
Right 0.5915.67 0.61+6.17 0.31
Left 0.6317.30 0.65+5.89 0.25
Cerebellar
Right 0.9315.90 0.92+6.10 0.93
Left 0.9147.19 0.92+6.80 0.35

Mann—-Whitney u test
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Abstract

The Relationship between Regional Cerebral
Blood Flow and Cell-mediated Immunity in

Patients with Somatoform Disorders

Seok-Han Sohn

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Kyung Bong Koh)

The objective of this study was to make a comparison on
cell-mediated immunity between somatoform disorder patients
and normal controls and to examine the relationship between
regional cerebral blood flow and cell-mediated immunity (CMI)
in somatoform disorder patients.

The subjects consisted of 33 patients with somatoform
disorders and 42 normal controls. Cell-mediated immune
function was measured by lymphocyte proliferative response to
phytohemagglutinin (PHA) and interleukin—-2 (IL-2) production.
The level of depression was assessed by the Hamilton Rating
Scale for Depression (HRS-D) and the depression subscale of

the Symptom Checklist-90-Revised (SCL-90-R). The levels of
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anxiety and somatization were assessed by the anxiety and
somatization subscales of the SCL-90-R. Relative regional
cerebral perfusion was measured by 99m-Tc-ECD (ethyl
cysteinate dimer) Single Photon Emission Computed
Tomography (SPECT). The scans were performed in
somatoform disorder patients at rest state.

The somatofom disorder patients had significantly lower
blastogenic response to PHA and IL-2 production than the
normal controls. However, the levels of depression, anxiety,
and somatization were not correlated with blastogenic response
to PHA and IL-2 production, respectively. The level of
perfusion in the left upper frontal region was significantly
associated with increased blastogenic response to PHA and IL-2
production, whereas the level of perfusion in left basal ganglia
region was significantly associated with increased blastogenic
response to PHA. The total scores of HRS-D were significantly
associated with decreased perfusion in left upper—-temporal
region, whereas the SCL-90-R anxiety subscale scores were
significantly associated with increased perfusion in right lower
temporal region and with decreased perfusion in right lower
frontal and right occipital region. However, the scores of the
SCL-90-R  somatization subscale were not significantly
correlated with the level of perfusion In any brain regions.
Male patients showed significantly higher in the level of
perfusion of right thalamic region than females. Age was
significantly and positively correlated with the level of
perfusion in right thalamic region.

In conclusion, first, these findings suggest that cell-mediated
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immunity was reduced 1in somatoform disorder patients
compared with normal controls. Second, the level of perfusion
in left upper frontal region and in left basal ganglia region was
significantly associated with CMI, suggesting that brain asymmetry
1s likely to be associated with immune function in somatoform
disorder patients. Third, the level of depression and anxiety is
likely to be associated with the level of perfusion in different
cerebral regions and with brain asymmetry. However, this study
did not elucidate the relation between the three variables, such as
emotion, regional blood flow and CMI. Further studies are needed
to examine the relation between the three variables in depressive

disorders and anxiety disorders.

Key Words : somatofom disorder, cell-mediated immunity,
regional cerebral blood flow, left upper frontal region, left basal

ganglia, brain asymmetry
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