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SCL-90

5-HT

HDS oo,



tryptanine,

inhibitor,

5-H AA)

S5-H AA

SR

5-hydr oxytrypt am ne

(noradrenal ine) (5-hydroxy-
5-HT)
(selective serotonin reuptake
SR) 5-Hr
5-Hr
5-Hr
5-HI 5-hydroxyindol eacetic acid (
5-HT ( PRP 5-HT ),
PPP 5-HT ), 5-Hr (
), 5-H AA ( PPP
4
PRP 5-HT ,PPP 5-HI , 5-HT ,



PPP 5-H AA

31 ,

(synptom check list,

scal e( HB)

per formance |iquid chronatography (

5-HT , PPP 5 HAMA

test

PRP 5-HT , PPP 5-HT

S5-H AA

S-HI , PP 5-HI ,

SA-90 HDS

S1-90 -

FPP 5-HT

I1.-90) Hani | ton depression
5-Hr 5-HAA high

HLC)

PRP 5-HI, PPP 5-HI,
paired t-test

Pearson's correlation

SA-90

5-HT

PP 5-HAA



4. PRP 5-HT , PPP 5-HI , PPP 5-HAA

SA-90 HDS
, 5-HT HDS
, PRP 5-HT , PPP 5-HT
5-Hr ,
5-HT SR
, 5-HTI (transporting
system) ,
, , 5-Hr



5-hydr oxytrypt am ne

(serotonin, 5-hydroxytry-

(selective serotonin reuptake inhibitor,

2
ptamine, 5-HI)
SR)
5-Hr
4, 5
6 7, 8

S5-Hr

1) (tryptagohen)

S5-Hr

, 2) 5-hydr axyi ndol eec-



etic acid( 5-H AA)
, 4)

S5-Hr

11, 12

, 3)

S5-Hr

, 6) fenfluranine

S5-Hr

13,

“ L-tryptophan

5-HI chal lenge test

15

16-19

20-24

5-HI 5-HAA
5-HAA
5-HT
, (o)
25-27 5_|_"—
28
30%

(serotonergic agonist)

(transporter binding)

5-HI:
, 5)
(prolatin)

S5-HI

fenfluramne

prolactin

16
1

5-HI'  5-HAA

S5-HI

S5-HI



(postsynaptic receptors)

(down-regul ation)

29-31

(neuron)
52
5-HI
5-HI 5-HI
5-HI 5-HI
e 5-HT 5HAA 5-Hr
* 5-H AA
* 5-HI 5-HAA
5-HI
clompramne
5-HAA 5-HI
S0 PHimipramne, [*H paroxetine
5-HI
[*H i mi pram ne o
5-HI
5HF 5-HI
5-Hr



S5-Hr 5-H AA

5-H AA 40

5-H AA "

S5-Hr 5-H AA SR S5-HI, 5-HAA

1)
5-HT ( PRP 5-HT )
5-HT PP 5-HT ) 5-H AA (
PPP 5-H AA ) 5-HT (

5-HT )

2) PRP 5-HT , PPP 5-HT , 5-HT PP
5-H AA

3) SR PPP5-HT  , PRR5-HT 5-HT

PPP 5-H AA



18

60

Dav IV

(informed consent )

42



oav 1V 2
SA-90%
Sa.-90 90
5 1 «
0 4 90
83 9 7
. 9 T1 (somatization), T2
(dbsessive-conpul sive), T3 (interpersonal -senstivity),
T4 (depression), T (anxiety), T6 (hostility)
T7 - (phobic anxiety), T8 (paranoid ideation),
T9 (psychot i sm)

Hanmi | ton depression rating scale * 24

1960 Max Ham |l ton

interrater reliability
Pear son's product -nonent correlation coefficient r=0.85

(p<0.01)



. fluoxetine

45

4
(hal cion)
5-Hr
(1)
5-Hr
2
Diurnal variation
5cc
rpm 3
pel | et
( )
-70
(2) 5-Hr 5-H AA

(electrochenical detector)

1 fluoxetine 20ny
1 20ny

benzodi azepi ne

S5-H AA

46,47

trypt ophan

9 10
sodium citrate tube 1,200
(platelet rich plasma)

2,500 rpm 10

(platelet poor plasna)

pel | et

5-HT

high per fornance

- 10 -



48

l'iquid chromatography (HPLC)
( ) HAC . HALC Wters (Vdters Associates, MIford, M\
W) nodel 510 punp, nodel 717 plus autosanpler, nodel MIGD anperonetric
detector . colum Shiseido (Tokyo, Japan)
150x4.6nm | .D, 5nm particle size, reversed phase Gs colunm
columm tenperature 32 . Hewl et t - Packar d 3396

recording integrator (Palo Alto, CA, U.S.A.) chronatography

() : ,
sodium acetate, citric acid, EDTA(ethylene dianine tetra-acetic acid),
sodium octane sul fonic acid, n-wnethyl -5-hydroxytryptam ne(NVET),
5HAA 5HI Sgma (. Louis, M WA), nethyl alcohol  Burdick
and Jackson (Muskegon, M, USA), lyophilized serum Bio-Rad

(Segrate, ltaly), perchloric acid Véko (Gsaka, Japan), glacial acetic

acid Yakuri (Gsaka, Japan) . MITi-Q water
purification system(M | lipore Gorp, Bedford, M\ USA) 3
st ock 1ng/m
-70
() 5-Hr 5-H AA

5-Hr 5-HAA perchloric acid

250 PRP sanple 4 ,

- 11 -



internal standard NMVET 200ng vortex mixing , 100

3.4M perchloric acid vortex mixing ,
30 4 , 13,000x g
15 4 , 20
HPLC system
nobi | e phase 0.05M sodium acetate, 0.02M citric acid,
0. 5nM sodium octane sul fonic acid, 0.151M EDTA buffer
900m  100m  nethanol 1L , pH 3.2
glacial acetic acid 0.22 pore size filter
ultra-sonicator 30 degassing . hobi | e phase
1 m/nin , Electrochemcal detector +800nv vs Ag/Agd
electrode potential 0.01 Aufs
peak retention time 5-HAA 3.9 , 5-Hr 20.0
5-Hr internal standard
peak height 5-HT peak height

Goncentration of 5-HI(sanpl e)
= (oncentration of 5-HT(standard)
X height of 5-HT(sanple)/height of 5-HI'(standard)

X height of NMET(standard)/height of NMET(sanple)

- 12 -



(3) 5-HT

5-HT

5-Hr + 5-Hr
= (PRP 5-HT - PPP 5-HT ng/m -+ A

PPP 5-HT x 10°
3.

PRP PPP 5-HT

5-HI , PPP 5-HAA
paired- T test . PRP 5-HI , PPP 5-HI , PPP 5-HAA

5-HT

Pearson's correlation test

PSS PC 0.05

- 13 -



31 , 21

1 +
46.57 £+ 7.40 42.87 + 8.48
39% 61% 43%
57% , 70.97%
90. 48% . , , , )
1.
%9 0 (x-fest)
12(38.7) 9(42.9) \S
19(61.3) 12(57.1)
() 46.57+ 7.40 42.87+8.48 NS
(t-test)
6(19.35) 1(4.76)
22(70.97) 19(90. 48) \S
: 2(6.45) 1(4.76)
1(3.23) 0(0.00)
<6 6(19.36) 2(9.52)
() 7-9 6(19.35) 10(47.62) \S
10- 12 14(45. 16) 6(28.57)
< 13 5(16. 13) 3(14.29)
24(79.42) 16(76.19) \S
7(22.58) 5(23.81)
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(%9 (% P

(X-test)

1(3.23) 1(4.76)

5(16. 12) 2(9.52) NS
25(80.65) 18(85.71)
10(33.33) 3(14.29)

4(13.33) 3(14.29) NS
10(33.33) 10(47.62)
6(20.00) 5(23.81)
50- 100 6(20.69) 3(14.29)
) 100- 200 11(37.93) 8(38.10)

200- 300 3(10.34) 7(33.33) NS
300- 500 5(17.24) 2(9.52)
500 4(13.79) 1(4.76)
3(10.71) 1(4.76)

23(82.14) 18(85.71) NS
2(7.14) 1(4.76)

NS : non-significant
2. SA-90 HS
SA-90 HOS
2 (x ) T1

18.29(+9.83), 2 20.35 (+12.78), T3 14.55(+7.38), T4 28.87(+11.44),

T5 16.35(+8.76), T6 7.55(+4.05), T7 5.90(+5.74), T8 7.09

(£4.64), TO 12.74(%7.28) -9 131. 71( + 54.60)
(p<0.001).
HDS 37.16( £ 9.49) 13.62( +
11.65) (p<0.001).
-9 HB
2 (% ) T )

- 15 -



9.84(£6.29), T2( ) 10.10(+4.13), T3( )  8.10(%

4.58), T4( ) 14.52(+ 6.01), T5( )  8.58(x4.97), T6( )
4.45(+2.87), TI/( - ) 3.32(+2.70), T8( ) 4.55(+
3.29), T9( ) 6.19(+4.04) -90 69. 65+
(31.03) ,
(p<0.001).
HS 24.58(+ 6. 18) 37.16(%
9.49) (p<0.001).
2. , -0 HB
( ) ( )
N Mean (SD) N Mean (SD) N Mean (SD)
SA-90
T1 31 18.29(9.83)" 31 9.84(6.29)° 21 4.43(4.31)
T2 31 20.35(12.78)° 31 10.10(4.13)° 21 3.33(3.02)
T3 31 14.55(7.38)" 31 8.10(4.58)° 21 2.62(2.22)
T4 31 28.87(11.44)* 31 14.52(6.01)° 21 5.48(4.39)
T5 31 16.35(8.76)" 31 8.58(4.97)° 21 2.71(2.63)
T6 31 7.55(4.05)* 31 4.45(2.87) 21 0.95(1.53)
T7 31 5.90(5.74)* 31 3.32(2.70)° 21 0.57(0.87)
T8 31 7.09(4.64) 31 4.55(3.29)" 21 1.19(1.17)
T9 31 12.74(7.28)° 31 6.19(4.04)° 21 2.43(2.27)

S total 31 131.71(54.60)* 31 69.65(31.03)° 21 23.71(13.89)
HOS
H total 31 37.16(9.49)° 31 24.58(6.18)° 21 13.62(11.65)
a: statistically significantly different between pretreatnent depression and
control group (p<0.001)
b: statistically significantly different between pretreatnent depression and
posttreatnent depression group (p<0.001)

SA-90: synptomcheck |ist-90
T1 : somatization T2 : obsessive-conpul sive T3 : interpersonal sensitivity
T4 : depression T5 : anxiety T6 : hostility

- 16 -



T7 : phobic anxiety T8 : paranoid ideation T9 : psychotism
HDS : Hanilton depression scale



3. PRP 5-HI , PPP 5-HAA

: S-HI
5-Hr 5HAA
3 PRP 5-HT 97.44+
43.72 ng/m 327.04+ 69.77 ng/m
(p<0.001), PPP 5-HT 7.57+ 4.01 ng/m
15.49+ 15.62 ng/m (p=0.003).
5-Hr 1.64+0.85 4.86+ 1.72
(p<0.001), PPP 5-HAA 12.10+7.05 17.09+ 12.89
(p=0.041)
5Hr 5HAA
3 PRP 5-HI 97.44+
43.72 ng/m, PPP 5-HT 7.57£4.01 ng/m, 5-Hr
1.64+0.85 (
p<0.001). PPP 5-HAA 12.10+ 7.05 ng/m
14.08+ 8.39 ng/m
5-Hr 5-HAA
3 PRP 5-HT
240.93+ 95.17 ng/m, 5-Hr 2.79% 0.96

( p<0.001). PPP 5-HT 12.20+ 4.26

- 18 -



ng/m, PPP 5-HAA 14.08+ 8.39 ng/m

3. , 5H 5HAA
( ) ( )
N Mean (SD) N Mean (SD) N  Man(SD)
PRP 5-HT 29  97.44(4372)° 29 24093(95.17)" 20 327.04(69.77)
PPP 5-HT 29 757(4.01) 29 12.20(4.26)" 20  1549(15.62)
5-HT ratio 29 1.64(085)° 29 279(096)" 20 4.86(1.72)

PPP 5-HIAA 29 12.10(7.05)° 29 1408(839) 20  17.09(12.89)

: significantly different between pretreatnent depression and control group (p<0.001)

; significantly different between pretreatnent depression and control group (p=0.003)

: significantly different between pretreatnent depression and control group (p=0.041)

c significantly different between pretreatnent depression and posttreatnent
depression group (p<0.001)

e : significantly different between posttreatnent depression and control group (p<0.001)

o 0O T 9

PRP : platelet rich plasna

PPP : platelet poor plasha

5-HT ratio : intracel lular/extracel lular 5-HTI concentration of platelet
5-HT: 5-hydroxytryptam ne

5-H AA: 5-hydroxyindol eacetic acid

4. S-HI , o-HAA

. PRP 5-HI'  S4.-90 H>S

4 PRP 5-HT -9 T )



T5( ) ( p=0.048, p=0.028), T2( ), T8( ), T9( )

( p=0.004, p=0.003, p=0.004), T3( ), TA4( ) ( p<0.001)
(p<0.001). A-90  TH( )y, T7( - )
. HB8  H>S PRP 5-HT
(p=0.002).

. PPP5-HI SO-90 HB
4 PPP 5-HT S-90 10

(p<0.05), T1 O

, S1-90
. H6 HX
S5-Hr SA-90 HDS
4 5-Hr S-90 25
(p<0.05), T1( ) L T2( )
T3( ), T4( ), T8( ) T9( )

( p=0.018, p=0.044, p=0.038, p=0.016, p=0.023,

p=0.022), SC.-90 (p=0.010). HDS
(p<0.001).
. PPP 5-HAA a-90 HS
4 PPP 5-H AA TL 19
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SA-90 . H6

4, 5-HI

correlation coefficients(r)

PRP 5-HT PPP 5-HT 5-HT ratio PPP 5-HI AA
SA-90
T1 -0.264 -0.333 -0.317 0.106
T2 -0.380" -0.033 -0.267 0.032
T3 -0.503 " -0.122 -0.278 0.162
T4 -0.468 " -0.010 -0.320 0.020
T5 -0.293 -0.045 -0. 168 0.230
T6 -0.020 0.179 0.010 -0.005
T7 -0.177 0.021 -0.061 0.246
T8 -0.399" -0.151 -0.307 -0.015
T9 -0.385" 0.025 -0.307 0.025
total -0.447" -0.084 -0.341" 0.128
HDS
total -0.411° -0.294 -0.438"" 0.063

*p <0.05 ** p<0.01 *** p<0.001 by Pearson's correlation test

SA.-90: synptomcheck |ist-90

T1 : somatization T2 : obsessive-conpul sive T3 : interpersonal sensitivity
T4 : depression T5 : anxiety T6 : hostility
T7 : phobic anxiety T8 : paranoid ideation T9 : psychotism

HXS : Hanilton depression scale

- 21 -



S-HI'  5-HAA

. PRP 5-HT a-90  HS
5 PRP 5-HT -9
. HDS
. PPP 5-HT a-90  HS
5 PPP 5-HT a-90
. HS
5-HT a-90 HS
5 5-HT a-90
(p=0.043).
. PPP 5-H AA a-90  HS
5 PPP 5-H AA a-90

- 22 -



correlation coefficients(r)

APRP 5-HT APPP 5-HT  A5-HT ratio APPP 5-HIAA

SA.-90
AT 0.043 -0.315 0.157 -0.058
AT2 0.177 -0.005 -0.134 0.020
AT3 0.252 -0.033 0.077 0.048
ATA4 0. 187 -0.097 0.095 0.057
ATS 0.238 -0.182 0.167 0.056
AT6 0.151 0.094 0. 107 -0. 140
AT7 0.240 0.097 -0.174 0.008
AT8 0.188 -0. 108 -0. 143 -0.098
AT9 0.247 -0.135 0.107 -0.008
Atotal 0.252 -0. 123 0.151 0.025

HDS
Atotal 0.120 -0.065 -0.314 0.235

* p<0.05 by Pearson's correlation test

SA-90: synptomcheck |ist-90

T1 : somatization T2 : obsessive-conpul sive T3 : interpersonal sensitivity
T4 : depression T5 : anxiety T6 : hostility

T7 : phobic anxiety T8 : paranoid ideation T9 : psychotism

HXS : Hanilton depression scale

- 23 -



SA-90

HDS
PRP 5-HT  , PPP 5-HT 5-HT PPP
5-H AA : SR 4
sa.-90
HDS
PRP 5-HT , PPP 5-HT , 5-HT
PRP 5-HT 5-HT
SA-90 H>B
, - . PPP 5-HT
5-H AA
PRP 5-HT , PPP 5-HT  , PPP 5-HAA
SaA-90 H>B
5-HT HDS
PRP 5-HT  , PPP 5-HT
5-HT
5-HT SR
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, 5-HI (transporting system

5-Hr
5-Hr (presynaptic termnal) (synaptic
cleft) 5-HTI (transporter)
nonoam ne oXi dase 5-HAA
49-57
PRP 5-HT
5-Hr
4
4
5-Hr
PRP 5-HT
5-Hr , (degradation) ,

dense granule ,
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66-68

S5-Hr
58-64 s,]aw 65
S5-Hr S5-Hr

69, 70

(active process)

5-Hr (passive diffusion)
5-HI 5-HI
Wihaix ¥
Km Wihax
% Tuomisto ®  Coppen *
5-HTI naxi num vel oci ty (\ivax) M chael i s
constant (Km)
5-HI 5-HI
5-HI 5-HI
, 5-HI 5-HI
21
5-HI
SR 5-HI
SR
SR
5-HI
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PPP 5-HT

5-HT
PPP 5-HT PRP
5-HT
PRP 5-H AA
5-HI 5-HAA
5-HT
5-HT 1.64(+0.85),
4.86(+ 1.72) 5-HT
5-HT
PRP 5-HT 5-HT
5-HT
5-HT
5-HT :
PRP 5-HT A-90 HOS
A-90
HOS
& . 5-HT

PRP 5-HT S-90-R HOS
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PPP 5-HT SA-90 HDS

PPP 5-HI
. PPP 5-HAA
5-HI
5-HI
M chael i s (Km)
; Km

e 5-HT

(kinetic) e
5-HTI (density)
HOS (cognitive
synpt om) ,
I 5-HI>
(receptor density)
(cognitive synptom )  5-HI,
(vegetative synptom)
HOS 5-HI 5-HI

. PRP

5-HI A-90 T1, T2, T3, T4, T5, T8, T9
T6, T7 . 5-HT
-90 T1, T2, T3, T4, T8, T9 HS
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, 15, T6, T7

PRP 5-HT 5-HTI (somatization),
(obsessi ve-conpul sive), (interpersonal sensitivity),
(depression), (anxiety), (parancid ideation), (psychotism
5-HT
PPP 5-HT SA-90 T1 T9
HDS
PPP 5-H AA
SA-90 T1 T9 HDS
PPP  5-HT 5-H AA
PRP 5-HT , PPP 5-HT :
PPP 5-H AA A-90 HS
5-Hr Sa.-90
HDS
5-HT
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PRP 5-HT
PRP 5-HT

PRP 5-HI'

S5-Hr S5-Hr

(down regulation)

5-HI
SR
)
SR
5-HI
SR
5-HI
SR 5-HI
(active transport), 5-HI; )
(passive diffusion) 5-HTI
S SR
5-HI

S5-Hr
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5-HT

PRP 5-HT

PRP 5-HT

PPP 5-HT  7.57ng/ni 12.20 ng/n

SR

5-HT

1.64+0.85

5-HT

- 31 -

SR

2.79+0.96

5-HT

5-HT

5-HT



S5-Hr
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31 , 21

5-HT
SA-90 H>S PRP 5-HT , PPP 5-HT
PPP 5-H A HPLC
1. S1-90
HDS
PRP 5-HT , PPP 5-HT 5-HT
5-H AA
2.
HDS
, PRP5-HT  , PPP5-HT 5-HT
3. PRP 5-HT 5-HT
-9 HS
S1-90 -
PPP 5-HT PPP 5-H AA

- 33 -
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SA-90

5-HT

5-HT

5-HT

PRP 5-HT

HDS

’

PPP 5-HT

PRP 5-HT
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, PPP 5-H AA

PPP 5-HT
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Abstract

Rel at i onship between the psychapathol ogy and the concentration of

5-hydroxytryptamne in platelet and plasma of depression.

Mok Hee Park
Department d M edicine
The Graduate School, Yonsei University

(Directed by Professor Sung Kil Min)

There has been accumulating evidences that the abnormalities in CNS serotonergic
system are related to depression. However the relationship between the
serotonergic abnormalities and psychopathology of depression aren't clarified.

This study is aimed to investigate the relationship between the abnormalities
of serotonergic system and the psychopathology in depressive patients.

The subjects were 31 depression patients and 21 healthy adults. Patient
group was treated with SSRI for 4 weeks. The psychopathology was assessed
by symptom check list-90(SCL-90) and Hamilton depression scale(HDS)
and the concentrations of 5-hydroxytryptamine(5-HT ) and 5-hydroxyindoleacetic
acid (5-HIAA)were measured with high performance liquid chromatography- electro-
chemical detection(HPLC-ECD). The concentration of 5-HT and 5-HIAA in
platelet rich plasma (PRP) and in platelet poor plasma (PPP) and 5-HT ratio
between PPP and PRP were compared between depression pretreatment,

depression posttreatment and healthy control group. And the psychopathology
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of depression measured by SCL-90 and HDS, was correlated with the
concentrations of 5-HT and 5-HIAA in PRP and PPP in depression group.

The results were as follows;

1) The scores of symptom dimensions and total score of SCL-90 and the
total score of HDS of patient group were significantly higher than
those of control group and the concentrations of PRP 5-HT, PPP 5-HT
and PPP 5-HIAA and 5-HT ratio of patient group were significantly
lower than those of control group.

2) The scores of SCL-90 and HDS of depression pretreatment group were
significantly higher than those of depression posttreatment group. The
concentration of PRP 5-HT, PPP 5-HT and 5-HT ratio of depression
pretreatment group were significantly lower than those of depression
posttreatment group.

3) The concentrations of PRP 5-HT and 5-HT ratio in depression pretreatment
group were significantly negatively correlated with the score of SCL-90
and HDS, but these are not correlated with dimensions of hostility and
phobic- anxiety. The concentration of PPP 5-HT and PPP 5-HIAA were
not significantly correlated with the scores of symptom dimension and
total score of SCL-90 and HDS score.

4) The change of the concentration of PRP 5-HT, PPP 5-HT and PPP
5-HIAA were not significantly correlated with the change of the score
of SCL-90 and HDS. The change of the 5-HT ratio was only

significantly negatively correlated with the change of HDS score.

These results suggest that abnormalities in serotonin system evidenced by

the decreased concentration of PRP 5-HT and PPP 5-HT and 5-HT ratio
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are related with depression and that dimensions of hostility and
phobic-anxiety were not related with serotonin system. Especially low 5-HT
ratio, as it has a significantly relationship with improvement of depression
with treatment with SSRI, suggests that the abnormality of 5-HT transport

system is related with etiology and improvement of depression.

Key Words : depression, psychopathology, platelet 5-HT
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