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REPEATED AGGRESSIVE BEHAVIOR AND PLATELET
SH IMIPRAMINE BINDING*
R N T
Jin-Sook Choi, M.D.** Jong-In Woo, M.D,*** Kang-E Hong, M.D.***
2 SiNtRHoR FAAQ YF PN Holk AREY AZEY 4§ (serotonergic responsi-

)l AYAH vl@ste] Aot A& AVAE Yoreng AFE AL HolE B Eho]
FANT(EY AL 169)7 2T (NP 179) 2.2 FEF AFWANA, o2 W2 24}
HEE o83 IAH AP Y JoAsn, Fo AZEY 753 AN Ao Toj
agel ojulzabn dHg HYstel Ged Lo FaAE A

93 tE2o) vsel w2
A B & YA ol o]

2= A 324 (physical aggression) 9] o] BE
EAHARFLE o l—?oﬂ H) 3] 554 (impulsivity), 2t 2 Cho-

T

alel

stihty), BAF (psychoticism) E0] EAZ2 Holsii 5 PFEL BT

2) AL dlEFol ¥ste] ¥aw olwseln dﬂiﬁéﬁ‘j 9 =Bmax)7t ¥ Hge
2o

8) TARTH 2T Yo oln =ty Ao AeA44(Kd) 7S SAHoZ $o3 Aol &

BolA] gkgkrt.

4) ATRREE AAR 4L W, A =(PFAV) 9 25312 A%(CTS) 9 AAH FAHA
HTAEE 2% ojnzelyl AR DEBma)) SAHZ 593 R
SHAE By
S T DA - olmzag A HEEY - a3t 58828

A = THE 5 19845 AR = 1987 Farrington 14
785 Hinde 19905 Plutchik#} van Pragg 1990). ¢
A% (Aggression) 2 a4 ofgjrba] 7% ¥ el FARE g WAAY dFeIe 47 g
Fels 2 PEgAFolct Qzhe] A A 8 TolL} SEE, TR SAR Y5 s A (psy
Fdol w3 B2 AFEL oyd 29lo] olgH chopathology) & — F8, 92, $54, ozy
+43 g5 U e 998 9 R ALFE T -3 T AEH HsBuA
829 S8 FAL T JuHAHEE 5 19813 HEZ)E &3, Hua AFPstery 3ol
EATE 19929 % Neuidty ddd T HEE olFol s,
A8 0H 9 Yong-In Mental Hospital, Yong-In
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A sl $EOd ALTE 8 Eh) 3ALS
AEFAQ 49¢ TRk e =FF o]

st (Asbergs 1987 ;3 Birmahers 1990 5 Browns
1982 ; Eichelman 1990 Lewiss 1985; Moss%
1990 5 Pauls 1981; Roy% 1988).

Qze) ¥A% S4& Aoz Folst o
STH(Browns 1990 5 Shaffers 1987). A F4d
de) d7se 347 V5 RN BADE A
A8 E B4 — A7 42E 4 (neurotransmitter)
—o] 2458 B3¢ (Coccaro 1989), M2 A
Fojt A&FHoR AT 2WE Holx jiu. &
AN AFREE AZEY st 2HE F 3l=
Ao 2 BAt}(Eichelmand} Thoa 1973 3 Gibbons%
1979 5 Kantak¥ 1981). 53] AZE o] 4SS &
E ol ARy A7t BEY A7 2R T8
A stm, 344 5 Fukse FAS A=
EY 7% A 2} A7) et
A7PYe e HAFAdF AREY dAEd 5
HIAAS) +2% 224 Axgs ARuAE 2AYG
19795 19853
noilas 1983), AZEWe] AT L F& FES T4
gl o ARE BHe ATFEC UK (CoccaroT
1989 ; Peretz-Cruets 1971 5 Stahl, 1992 ; Sorgis

3

(Brown% Coccaros 1989 Lin-

?‘éi%% AZEY 7)5& 244 Bz e
dg FHgs H<Ad(Lingaerde 19
%‘ﬁ?l AzEY Aed AZ 52

3 HRZEY FEAE
lUYEE}“J AZRY7 AZE
ds 2o oz EX&ed, ATz w3
AN 2 olp|Zetyl Aol 2 FA7 EA¥TLE
Heo] 2453 Yri(Lingearde 1990}, B A% *H-Imi-
pramine 2% ¥t AZEJASG f3F FAUE
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49 79, AsFY I Hds 34 o ¢
333}14

AFAAY dFE F2 THH Y5} A2E
7% A2 dul3) A2 HAE Bolte Aol AT
(Asbergs 1987 ; Brown% 1979 1982 Depuest
Spoont 1986 ; Linnoillas 1983 ; Eichelman¥ Thoa
1973 ; Sievers 1984), *H limpramineZ ¥+

oA BA goh(Birmahers
92; Stoffs 1987 1991).
oo} E A7 FAYR Al = (¥4
AL A g2 F Q)& TR 9
9 ¥agoluzgdy AL A Yt 28 3
MiEdoz A4 YFL Hole AFEC A U
Z73 vjaste] A 2EUA ¥ (serotonergic res-
ponsivity) 9] 2ol Holex] AWHE 1A 3ot

1990 ; Simeon% 19

o
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o 7o

1. 917 Ched

BPoz AP i AAF v 184 ~214 ¢
d2E, FAHY 33 olde wPFHL BRIPL, ¥
Pol o] EYF THH PFo|Ud 168 IH
Aoz AN & F(o3 FAET)Y d7
Boz &gt olEF} ol txF AW
A 179 S YzFY ITUALE AT °lEF

g 2e g Agste Ase dTdddA
Adsged, AA, 48 AAH A8 FAH
Qe A, A, AAAA(1.Q<70) L& HGE F8
AAMe ¢ Ae A, AN, 42 674E ool
¢3g, FEEEE IS B8Y A% FoIth

124A(sD.=x1.N& FT

. 2347 #A
gae) BEHo2E, 2P FFAH 14.74(.D.
=+95), BF WY AF7}t 4.68(SD.=*17),
AANxe] #HAYL 7HHd A7+ 38(18.8%),
AsBE gD B-$7F 108(62.5%) oIt

2. -A—7=U\‘|Ol *73

AT BFoA FH49 2L 98 AV
28 AANETFY FHA 3= (Past Feelings and Acts
of Violence) 9} 25312 2 % (Conflict Tactic Scale),
2o 4 A A G HAAH Sympton  Checklist-90-Revised),
Eysenk] 25 =& AA At T Z(FTHLT vs
Yz $A4¢ TF AYANETY 5L
Table 13} 2t}

ARQTe BF 48 L 2074 (8.D.=x2.5) oA
£ 2

1) 3AYHZ(PFAV)
ZP3 THARY e 4371 18 1976'd Plu-
tchikg o] 7§48 FAV(Feelings and Acts of Violence)



H&o 362¥22 FH, & NI e S
o] 1, EY-AHAED 4RBAI} &L 128F

< FE8 7AE A7y HALZT(PFAV ! Past
Feelngs and Acts of Violence) ] TH(Plutchik® van
Prasg 1990). Z+ 282 “A3 2dA o] gy, Vg
aFG, “AF 2ER7, e AF 2o 4
7HA 2 g8 "ol AdeH, 42 o, 1, 2, 39 W47}
FoAA Aok HAz T A AP 770w,
223 e FAFEE(History of family violence,
Episodic Discontrol, Total Life Problem, Minnesota
Multiphasic Personality Inventory, Emotional [ndex
Profile) % 93 ARFAE Bol: U} L2}
AT AAbFe] 20989 H vy @ S H L
dE ez AT AN 759 B2 WF A
HAEE Bgon, olFA A Huz(H),
AE(P) SHALEY, 25 2HTSH 5 4

BAE B

e g

2) ZSHZ == (Conflict Tactic Scale)

Svaussgo] 1979 7&ETAYe Z5sA o
Wl 4L Sste] 2UY =7E sEFgos o
A7NERE HAA=TFolh #89 Y4 2 19
T METFE AT 250 FUSYE g DAL
A7) At e FuH B s HoihdE S
= AUH, T HAEE 6BAZ o] A5z
Holle o] IA Ao1F T4 (verbal aggres-
sion), A1AA FZHA (physical aggression), ©]4H
&4 (reasoning) $0.2 FE 0] 2 AL H59)
$AE 7Y e TENA o] HAz e Y
HAHEE 79 —042 F& AHUEES Ho|w 9=
HYE 94 AHdduy Buga o

]

3) ZHO|FHAZICHH AN Symptom Checklist-90-Re-
vised)

Derogaus(1976) ¢ Y& Symptom checklist-90-R
< 2249 $(1984)°] e TR Wkale] ¥
F5E A7 14 gAY F4E2E23 4 multdime-
nsional self report symptom inventory) 2 ¥ % 2.2
TR QAU 24 F e g0 Yok
aFek o T AFolA e AP 2 Hgre
Higol vk A8 SHE 0Rgo s 7
BH led, 349 3xd ma “Ad k.o
)7l A "ok A stk (47) A 58 AL 54A 5 o

ATk ZF EgolA 13 ool HA
(grand rota) 9} o] & & Y52 U
A& 2142 (Global Severity Index) & H)
= A9 AA A FE T AEE Y=

ok
o o

1) UxF e} gimal Fu

A HAZL AAE N7)2 BE 15 oo
A-dl4Fe] antecubital veinol}A] 30mle] ¥ojg )
Haloioh AL2oA 24 104 ~114] Aloel] Ay s}
e, LA ZE Sodium Citrate(H 25 5.85
M)E AHE&ainh AEE 4L A7 oY) 9
AEEFEE stgon polypropylene tube& A}&
stsict. A2dA A& YNEYIE o] 3o (x
280g, 10min) Ya#o] FETF HA(PRP : Platelet
Rich Plasma) & A7 HETER 2 £33y
th o] PRPE 44 4% 9] 2EolAM 1083 24(x12,
000g) 22 A4Ee Gt o] gA FEoA g3
A(pelle) & WA= 429 1(Buffer 1: Tris/HCI 50
mM, NaCl 120mM, KCl 5mM, pH 7.5) 15ml& 2:3}¥]
AR E-H Thd 14 (x12,0009) 0.2 A4 4504 10
P 488t 20 849 R E4e Y
ZE FF9Y n(Buffer 115 Tris/HCl 5mM, EDTA 5
mM, pH 7.5) 25ml9} ¥4 Polytron Homogenizer
oA 1523t 243 FH HH 42NN 1087 A
14(x15,000gm) 02 JYAE-E gt o] i
Axeg emle] 939 12 A) X1 (resuspension) &}
of FFAg WE H olm=ay Fg AR
=l

G4 FFL Folin-phenol method$) Lowrys
o} (19509 wet AR AT 2FAT o)
¥ 7 polypropylene multiwells] So}zF a9 4
Fup gl 2 16~35ug0] st

Imipramine($.A.=55.4Ci/mmole) & A &3 o] A}&
¢ 3E 43 12 343 5084 4 (duplicate)
2 2 polypropylene multiwellell FH)s} 5t 2 ge)
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¥ 3} 49 (binding saturation experiments)E ¢ 3}
AL4-% *H Imipramine?] ¥ X% 6712 (0.5~4nM)
%t} ¥ 5 o] 3 A& (nonspedific binding) & 98l A&
HZFTE 10uM9 desipramine(Sigma) & A}&-3}o
AAR39 & 2% (total binding) 9 & A
€ 5019 &FY 1 AHESEE T DelA g
AT A XY BFA(200u) & wlA O 2 H7}3ke
AA AFae 2971 s00pl7t HEE A o] gA
A ZFE muliwell& 4 4EA 60€3 B L (incu-
bate)3tH 1, WAE &3 102 o3} waA
A Zo 2N BFE HF AT o] HH L modified
Brandell cell havesterZ A}-8-3to] A A 8% 2.8 Wha-
tman GF/C filterE 23t o33 AT} o] filterS-&
%E3) T4 scintillation cockeail &9 (Hydroluma)
3ml& ol o] £AIZ Z#HA| 71 H Beckman liquid sci-
ntllation B-counteroll Al 1E%<r &3}

4, BAoE ERAE ojo| =gl HEte BES

2 dFdAe =9 =8 S7/HMIIIHA 2
ool ¥ 3 (saration)F S LI EUY
& Ad3dd. 2HATE Heto Agstodo @
EYAE olmzEile TEE 2R A8 A2
0~12nM B o)A InM @HZ H-Imipramine %
EE F7H7EA ZEE SFsAT B d7Y
Az BEHA ] T A{EH 71E ETEY
Kdghg a2 8tod, 05, 1, 1.5, 2, 8, nME &
AT e T2 A Y

5. X224

AFE ZF Ade AFFE bound/free vs.
bound?] TAZ A &3} (Scarchard, 1949), Hu)
2839 FE(Bma)d ZEE (KDY FE
AA FARA o3 ARSAG(Fig. 1). 44
25 9] A&l Radioligand Binding Analysis Prog-
ram(McPhersonA}, 1985)%1 LIGANDE ©]8-3t %t
F 2 47929 Bmax@# Kd@kel F I3 2olE
@At FEIZY G Bmaxg o] @@

A& Pearson product moment test(r)E ©]§3te
AZsgo. A2 FEA Fx9 I KdFH
ol AA{AE HF3Id.

A4 Z Y g2FE Table 1% 22 HAL=T49
AAEE ZAHFE BAd. THATY A ¥

®e W AT EFAN dE2TEG %E
o, 53] 243 T4 A (physical aggression) Hx 2]
BEgNN FAFLE v FIF Aol BH
(p<oD). oj¥tol= FH AT L xTd g F
T4, B AAFTol FAHCE A w2

FaHe EATH(p<05).

2. MiCHAZ S| HAL E2|AlZ ofn|=2al
Ze
1) Zof Z589 LT (Bmax)2| H(u
AFUNFTY 42T om =yl Huy ZFH-H
0% (Bmax) <] B Table 29} 3 th. FHAN TS
iz ¥ Bmaxte oA 7t R BEFE

HAG(t=1.78, df=31, p=0.0841).

2) gatz g5(Kd)el Bl

oy oln eyl Az 5 (Kd) Y HIE Ta
ble 29} 2ot FEte] AF F4(RDFH FEA €
EAFo2 §o% Hol§ HolA AYrh(t=164,
df=31, p=0.1119).

3. Fof HERY dxol M HTginle| &2t
A
o2 AP PA =T FEAL Fe Ad A xS
g4 ojm = dge) Hof 2¢E$ 2= (Bmax)
% ABBEA NN FEL EE A oM G
AABA FFE BT QT AR FUE
o, Bmax@t< FHAHHZ(PFAV) 9] #(r=—0.6311,
p=0.0001)% ZFHZH=(CTS) ] AAH THA
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Fig. 1. Scatchard plot of platelet SH-imipramine  bin-
ding.
Aggressives : Controls.



Table 1. Mean psychometric test scores @ aggressives vs controls

Instrument Aggessives(N=16) Contols(N=17) P
Past feelings and acts of violence 1.18%+ 0.47 0.4740.29 .0001
Contlict tacdc scale
Reasoning 511+ 401 5.9813.40 5077
Verbal aggression 8.18%£5.71 5.14%4.53 1044
Physical aggression 13.0748.82 6.54+ 3.96 0093
Sympton checklist-90-revised
Somadzation 7.81%4.25 4.82% 5.11 0782
Obsessive-compulsive 13.04+ 5.59 9.97+4 5.61 1257
Personal sensitivity 10.714: 4.37 7.851+4.23 0654
Depression 13.12+ 8.71 9.95% 7.96 2831
Anxiety 9.14£6.72 597+ 4.61 0682
Hostility 1214+ 7.72 6.98+ 4.10 .0140
Phobic anxiety 4914 3.82 3.34+ 3.02 2013
Paranoid ideaton 5.85+ 3.87 4,48+ 295 2226
Psychoticism 10.68 % 6.90 6.26% 5.42 .0459
Eysenk mmpulsivity scale 11.96+4.17 8.15+3.92 0110
“Two-tailed t-test
Table 2. Platelet *H-Imipramine binding : aggre- Aggressio Scale(CTS)
ssive vs controls 20 .
Aggressive  Controls p*
Bmax
. 5344 128 613+ 123 0841 15 -
(fmol/mg protein) . .
Kd(nM) 1.35+0.40 1.59+0.41 .1119
“two-tailed t-tests
Aggresson Scaie(PFAV)
16
.
14 . s
[0 S L | i !
300 400 500 500 700 800 300

300 400 300 6C0 700

Brmax of 3HIM! Binding(fmol/mg)

800 900

Fig. 2. Relationship between the maximal binding ca-
pacity of triiated imiparamine in platelet and
aggressive scale(PFAV) scores In total stucly su-
bjects(r=—.6311. p<.001).

97

Bmax of 3H-IMi Binding(imol/mg) !

Fig. 3. Relationship between the maximal binding ca-
pacity of tritiated imiparamine in platelet and
aggressive scale(CTS) scores in total study sub-
lects(r=—.5477, p<01).

AZ g (r=~0.5477, p=0.010)3% 93 A9 o
vl 4aaAE 2Hg(Fig 2, 3).



BolA gt

ek
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TH4e °5|317}7‘] g e ERHA YFF
o2 AEE JAAME d5Folt. wats 43R
T 9AZANA AF FstA FAE v
A FAF P5L PF 247 A AN F2
oA Jze FAE ol7|BEE, AR F o4EF
oA B 79 el Hol gt HA Ui
AeEZEH THF 459 FABAT T
Ax, FEATY Z2AEF AR AT 2FE0
‘27‘]"5]'7“ HEA FHF YT Wt 7-1]‘—‘77—‘?'31 A
A 88H A7} o] FolAA = At (Benners} Ya-
mamura 1985 brieleys 19795 Browng 1979
Eichelman 1990). 53], t¥¢ §4 43344 E4
(specific neurotransmitter) ] Zd % FAHE FE
Eol /e FAAY HE AT FEEATL
TERWA, T4 P& PEFHoZ ol stn
AB8HY F2 & e =Y 50 v Vi F
(Stahl 1992).
2 dFdME d7HA 345 AdA3AET
ol&3t] THAAY AT A=E A%y, FH
dire) A2EY 7153 dAde Aoz ¢ ¥
1$ ol zadl Z¥E &8, g3
FEAL BF & Bol= AHFEAA AZEUA
(serotonergic responsivity)©] Aol &
o] A& AAAE H¥EIA .
TAA THY °] 2 o3 gE2Te #AY
T334 744 5% FFA AARL
7‘6‘3}%1‘1} 17—%’“—4 AT A=E 2‘—7‘3

244
A Az

2

fu
L) It
>.

e X
e e b oo hu fd

e

oz ¥
%se—g—

AAE %’74 é%‘c&%ﬂ% FAN Ax gol thxT
v gtad FA JeR, B ATl AR FEALSA
AANET7 FERY 43 A=E Fosted A
FRAL L RGF AT EF FEAHTL TEA =
A (p=.0140), BAZ(p=.0459), FE4(p=.
0110)59 A Hxgo] RFET 2 3A
S Z2RE BE{ o AAPEEs T4FY
PF Bole e FFgoa FuteoAe A
2.2, Moss(1990) 52 whAH A Q17 o] FAjel A
e 540 Yedg Budga, Simeon(1992)

o]F—o

—

AR B dATAA HdTe B
3 H3g vl Qo
d °ﬂ"1t 2% EYAE ovjzgwl ZE
A9 Bmax? KdztS AF7) Y938k Scawchard
Plot?] Wy o2 ZA3HY. & ZE 44 54
AT (receptro assay) 9} wFA7HA 2 A% EdAlS
ojnjzetdl 2 A= A dH =z} Wl
met ST FFE LE g9 Aol 59
ARA 7t Fosta deA A 4% 7§
A ¢} *H-imipramine 2 A & S Ao 28 E £ g
7} (separation process) o]l A4l & 7] RA
%, 409 £4A BR99 sxrt AR
Beckman Multichannel Filterator®] ChamberE %3}
e FAHAA FAHAA 4TS LA S MEEE &
A WA 4+ |l

FTERZH Azt d 2859 2= (Bmax)
#E F Tl FAHLE FAT AolE HolAe
ARAL, FHH T2 Bmax H o] tlE2To| 8] 3t
we AgE JeER it (Table 2). o) 7]&9] 4
TEAA FHA 0l &5 ZF Bmaxgto] RHE(Y
B E A234) 224 E(Birmahers 1990 5 Simeons
1992 3 Stoffg 1987 5 1991)3 I X &he Ao it

o 22 d7UgAS TEEL, 2RAT 4FE
F ¥ I 890ES U8 HANg F&A7H I
g3ty AZ4Eg. AgE F4 (KD HAg A
T el frod zolg HolA ¥k, Bmaxik
e 28 Kd@e TEAC] 4% A= ojud 4
#EAE BolA guth
ojm|Z &yl Bmax?] gko] FAAFTHA HET
H $e FAE HYoBR, Bmax@to]l TH40

T Az} ojd FHABAAV JdeAE iR 49
. F34 A= (PFAV) ¢ 252 =(CTS) 9 A
A A FAAY e Bmaxd] @ H-o5 gule A
BIAE REH(Table 2). o] 23 G| FRaAE
Bmax9] gto] 983 FHF PF& Hol= AR ES
ANZEY 7|59 Ay AdHe JEFH AR
(biological marker)7} 2 4= J& 7Fe & EQttn
33

32 oft
FI*T-L"FIO
-{Jiﬂiﬂl

I‘B.

—’n‘«.’iLnZ_.

o)

He AL 27

3717 ol He AL A PE3 53 0
HolAle F%4] Bmaxgk ¥l ’#%FO] FeA &
& Holth(r=—.2467). ol&= 7|1E BR IFE(Paul
sen 1980 ; Gerbing% 1987 5 Moss%s 1990) oA X

%
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ARE w9k 0§ TE BHAA A4, 3
24 5% 290 A2EL 715 o4 Fu 5ol

AAG Z& 429 A g€ AA P, AL ET 57
#dste] 54 f3o2 ARSI Ak & €84l
REE AAETRL FAT. ol dAZ g2 U4
AES AFAEC] BHE Holn Y& Eopolth
(Stahl 1992). E, A& A M2 EY 7|¥2do &
d5E oS Foste], AR #ho wiste 24

Q4 mhoe) ABWAE BE FHAT 2
0a Aadd.

gam2 ARECY F5, A%, TEd 2oiA
Fx o A YAA 7 (presynaptic neuron) ¥ §- 4 3}
B2 AzEd AFezns e 71EY I
23 2 79 AneRE, ode ¥4U9 o
zehel 23] Hd 2FF 9 D= (Bmax) 2 T
AZEYY A% A5 09T 5 e AE
TAE BEAdt 3 S5 AgHa e A2
EUA GBED P4 9 AAe B 2

PEo] k] YAHo 2 NgHo FHL e
=go] Al&sofol i Azt
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REPEATED AGGRESSIVE BEHAVIOR AND PLATELET
SH IMIPRAMINE BINDING

Jin-Sook Choi, M.D,, Jong-In Woo, M.D., Kang-E Hong, M.D.
Yong-In Mental Hospital Yong-In

This study was performed to assess the amount of altered serotonergic responsivity in indivi-
duals with repeated aggressive behaviors compared with normal controls. Sixteen aggressive(de-
linquent criminals with repeated aggressive behaviors) and seventeen controls(medical college
students) were selected and assessed their severity of aggression by several psychological instru-
ments. The platelet *H-imipramine binding sites which is known to correlate the serotonergic
function of the central nervous system were measured. The results are as follows.

1) Mean scores of physical aggression in the aggressive subjects were found to be significantly
higher than normal controls(p<(.01). And impulsivity, hostility, psychoticism in the aggressives
were found higher than controls, also.

2) In the platelet *H-imipramine binding, the aggressives had a tendency of reduced maximal
binding sites(Bmax) comparing with controls(p=.0841).

3) There was no statistically significant differences between two groups in the binding coeffi-
cients(Kd) of platelet 3H Imipramine binding.

4) The value of maximal binding sites(Bmax) showed significant inverse correlations with
aggressive scale scores of PFAV(r=—.6311), and physical aggression scale scores of CTS(r=—.
5377).

KEY WORDS : Aggression - *H-imipramine binding + Serotonin - Platelet + Receptor binding.
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