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2 2%:48947 $E€F AETHL dTe 259 ol FAE AL Yo, Lof e F
237 $259 AN BEFHA EFE obF xH GAont. Iy AX7A AFE ol
o, 2ES Welrle A7) Azeld, &oF e AAEIY 354 YoME HEFHA
ojazo] Qe dX2 FEE e Aty & & At o)HFT HEHH LA dFH Y
AFE71S] WS dof e AW $2F59 YERAHD o 27F BA U el
Ak, AAZIHAAE doloff mehx AEEH Y ol o] bz vehd & 7] Wi 4dd
ABE TE3or & ool Fxdrt whA UM A7t ot B FaE7Y A
ETZHA 2788 olsistel ol =Rl H7lE AN, Lot EE AV AEHH &3
AN dole NEA AR, B, 4% R AE7]9] #MEE aBisteol . ol ¥ 2WE o]
At glolMe FF obsdl oA ABASEDA L FE&A S AATAHA F30] frEA
sz of gk weF < FHAAMY JBBERHA AT, o9 e SAAY Bz aA
T oo 31, oldle FEAY a9 MEo] Aol i 3, £2H EAR oFEES
dretetl QoM g AgH] A7) "ol

S4 T0f : dob-Fad - $F - 4B,

A =

Zot BE FAd7)d $§-
&2 g dstd & FAE ke
gt 19609 FWAAT Soie B FARATG

& 2ol AAA B F e AT e
&3 ojgHo EAY & gt Ay
3 ol FAEAEH o|EdAE Lotilde &
Ao} (superego) 9] o] FEE doutA g A
go] 7] mgoll, TApote} Hole] ZFoR FEHE
$E€ZL o830 EAT F AT YV HE
o] t}(Rie 1966).

ol@ g FRo| = B33, “Group for the Advan-

]
o §& =& 3o

o] EA s, £
Foll
h=d

)

YR g, & ON

cement of Psychiaay(GAP)"& zole] A
7 $€5¢ TFAL 9 A2 (1966), £
B2 QArtEe] 2ot B F2d7)9 8250 °f
o] YARNES 39 frh(LucasE 1965 Cyt-
yn% 1980). ©]H g ZTE DSM-I(1980) ] o]=
AME olE9 dHY B Egge] AR
&ote] FAAEY ERAAM FHH o Lolrld
50] EAFo] Lol St DSM-MAE
£3589 Fdol v E dF ol whg} thazhe] Rpole
& FE goy, EFez JAre 9T
| ZFol7t (o st FU7le 5o g A

< JdE FLI=E AR3ta Atk of F
=9 dFAME, Lot e F2W7)Y $EF0

*Agugn oA FAetn (4o} - 23 A}) Department of Psychiatry, College of Medicine,
Seoul National University, Seoul(Division of Child and Adolescent Psychiatry)
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41719 A V8FHo2 zpolrt glio]l B
29 v} gl o1 (KashaniE 1981), DSM-II-R(1987) %
2e 4Fe A Ao
fﬁ’z}%*—l‘c’d ZHolA o] Aol AETAU
Aol Ao AFE QA B8t Bo| BE3 AFed
,,lt}. BiadAE Lol 2 Ao £-&d o
HAo d7E BETFH 2AE A o] ¢
Ztate] g A7 BEFE AATEE I 7E 5
Hog 3}

MESIX Ol X|Z=(Biological markers)

iéi‘ﬁj &5 AEGAHL A7
H)3fe] 53] 2EAQ GAlolgh

3 A (neuroendocrine system) o}t &
AT, AAAGEAAH N AT (neurotransmitter
system), FADTF(sleep study), 2122 FH43 &
2 (genetic stdy) ol & A2 o] &  Slch

fr

1. A&

1) Al&StR —HseH -2 T o 28t ¢

A9 &%, 59 WIHd 4%
depression), cortisol®] #8|7} S7tH o Qe Aoz
B21E v itk(Gibbons 1964 ; Hellman%— 1978 3
StokesE 1983). ¢k 40% 2] A Q7] &-&F oA 244
cortisol #H] 7} F7ks o} glow, 's‘ﬂﬂ*: SR EAR=t
7} o ¥ s} (more secretory episode), £.F |
EE o] o} Fe o EatA Eulgct. ofd W]t
Aol7o) A& cortisol BH]2] F717F Al Slef v] 3o
18 g8 AE ¥} Puig-Antich 5 (1979) 4949}
L& ZotEEC] oA 2ol FF cortisol FFO)
3ol F7tH ARSS BaE vk AT Ly
%9 dFoHe @A 10% o] BF cortsol &
Fo| Z7tH] UREE B vt on, of £F
2ol H|3ted onm|gle Aolv}h YT Hiis
Aok =8 cortisol latency’® tizEo] W3t 2w
Qe o7} g 2ud v Ach(arend 19
83). Aote] $-&F A Hole o g £ 0] 2x017]
239 SAA7? = g3 48 22U (age fac-
tor)17kel tidteie AA A7 Feel A dF
gAEL ded] do] ogr] dEe vehd &7
o|A Aot7] &5 HHE WL oYy FR

LHEH| Aol 2h8t 47

(endogenous

U=

Dexamethasone suppression test(¢] ¥ DSTe} £7)
E ot - F2ELLF BAE S o APE
v ok AME7] A &5 A AT XE Pozna-
nski(1982)= DST BA} 23} 63% 9 34X (sensiti-
vity) 9} 90% ] 5 o] = (specificity) & B¢ u} ot
Geller5(1983)& 1089 9z FolEg dFoz
3t 1BolA T BloAE Bt st e
Ztol7k Yok B oy, o] dTe FA T
AHEEA] e AT AT Wellerg(1984)& F2%
%% (major depression) PP To} 208 Ao &
dexamethasone 3% 1mg® Fo3lo 70% 9] 9]
] A& (nonsuppression rate) S B3 u} gt} o]
AT% GA FATO] ALEHA F& Ao, oA
8A19 0% arld] Z2A Fad FHHNSH, o4,
239 FAA NN BF corisol #H]7F FaH o] gl
A7) g o= Fx B4l ARHE AT
& gl 2, o] HAREY Y Holxd JE&
AA e dTFE ok Targums(1981)S DST 1
mge PFFN FEENA F3t 89% 9 ¥ A
§& B33 vl gl2 ™, Livingstone$s (1984)& 573 9
‘ﬂ?l'zo of otFE A 37 o v AT ATt
to] DSTS| o & H]C—’Vﬂﬂ' 5 %i“‘ﬂ’ﬂ“} e
AEEST, "ILH°]“TE<>\_, &% ge
13} gob, a3 AAolEdolA ET @e
< A7

>

7] A 253 28 HAhdv]d ol2d, i
Aol oF 45% B v YAG LA B
of o, AA ¥ 5 FFE A Erh(KleeT 40%
1984 ; Ha%s 36% 19845 Kahn 45% 1987).
olg|dt AHEL Aolr|de B L B
o]} 131“211401 AA2E7] Be AU ¥sto b
Aol d ¥ ATE Holn, Jhdv|d oz
AA EA A4 °J7l of 7178 4§ Bojs wg Aol

il B2 #8124 DST AA
22¢ v 71e ", DST AA
Hatode B 90 Ao AAe
SOl it e AFY Zart dE%E v Aol
FAE o) (Bergers 1982, 1983). F¥AE

&oHo (% P
fr mo oo ¥
o
N
2
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A% aoltt. Carroll5(1981)2 A% F3Fo 8l
g BEudPou, AsnisE(1981), Sachars (1985)
2 gude 9% 9FE B3 A

g3 AT FAZE AU $+EFA YA
173 24 &% (neuroregulatory mechanism)oll ¥
ol#l7} oA oldl PZAF AT} o Fad
S ez HgHolol 3, AFATEZAY A
Agy A o] vrEAA olo] YA o] FHE3
ok g}, dju)HQ AT AFel7E d, ALY
o]H 9] o}FEL FNH X norepinephrineZ] 2]
toneo] FojA Aow, o] 3te cortisol I
Bl7} AQld Hlgte "old lolgte ERiE Yo
(Sieferts 1980).

2) AlAbEHE —k|SeA]| —ZhaM Ao 2t

391719 $&ZFd oI E TRHO| e TSH
ugo] E315 2 the B1rt loh(MendelwiczE 19
79). £F ol g ¥ AAF} HT VAT A
e 11T oA A7 Ad 4 FxE
AdolM 7HE F8F Rajolny, Yol7t o AFE
g840] PojALE BT Uk ol § whee
7170 tistde A=A g8 A v fle
u}, HatFA ol A9 somatostating] ¥4 F7hsh &
A7t 9& Rolgke A7 ok 2 o]F-= somatos-
tatine] & 324 H)gle 53] TSHY EWE
BaA7)7] wEolth,

o8] & o)A, Puig-AntichT(1987)& AHE7]A
SZ A FolFFd YRFTHY gduigle =7t
tta B384t} Greenbergs(1985)& H4d7]
2&Zo)x TRHY thg TSHE ¥WgE AT
Qed, A4 ngon g o
£ 9% 1 AAY EAY AolF] Rue

299 B Reg FHPEG

0

1

re Tk

3) MES2Eo| 2ujo] 2E oA

4917 &5 oM Q&dez opr|E AT
(insulin-induced hypoglycemia, insulin tolerance test,
o] ITT B718) ¢} Fejol A 4284 E¥7}
ZA59%E Bt dok(Sachars 1981). Frantzsh
Rabkin(1965)8] AFo] ¢}3l9, estrogen®] ARZ
ZE EHE F7H717] B o9 FAV e
gtz gt ol ATl 712 E Fol, Gruen®
(1975) H77] F9 ¢33} H2ZE Y22

A€ ALt 23 B34 dExTdMe EF
AR Z2E 8F FE7F Sng/ml o|FLE JE
$ou, $25FAME 60%M AFE2E EF
¥ %7} 5ng/mldl] v XA} 23}, Gregoired (1977)
93 8 50% N AFZ2RY EF FETL
3.5ng/mlol] A] XA} F3Pty B3Pt Koslows
(1982). Sachar¥(1971)& F¥34 FofoiA & o]
Aol BEHA FPvhL Hidd, o] F £AL
WA $&Fd vl s ol ol AFE A
u} 1ok, ITTol g o] 21§ ¥H-8-2 apomorphine©] t,
l-dopad] ¢J3tele FFE A ¥, phentola
mine¥ alpha-adrenergic receptor®] Aol 23t
E 9% v Joz v 447 $¢59 A
3839 7|18 9 3FEA norepinephrineA 7}
Foqg 7bsAol AlAME v Sloh A EclA e
ARz 2R AZAYAY 24 715 FFs.
MendelsonE(1978)2 cholineA 7} FHE Zlolge
HIE & v} 91, Bivens$(1978)2 serotoninA 7}
#oAdFg Aojgte BIE T v gl

Casanueva$-(1984)& atropined] 2134 musca-
rineA 7t A= 4S9 clonidined] WE AFAE
2R ¥go] FEHGTE BiE 0¥ FHFe
s FEe adogxn ¥ + U

AE7A $2F BolEd AR o] HlxF
A7} Ra gt A7) A o o] $-2F 0l oA
WAR$E5 A9, Qe L7t gle €35,
ze & 4G AFL 431 e okFel HlEd
insulin® 2 o}7|8 AEZAE ) N YFEZ2E
27t a8 geol 2nE v JoH(Puig-AntichT
1984a). Puig-Antich5(19830)¢] <3hd, o]&jd &
A& WAL AHolA B EE Fox A&HoE
FZHAG gt colrldA #AHE o HE

A28 EAAE (it markeD 2 42 4+ Q& 7
SHe HojZRE 270z Zad0n B 4 Yt
A2d7) $25d JdolNE Lopr] $¢FAA B

ol olg§ Lo FFHA deH o|RAL o Al
710] EH]EE estrogend] FFoz JPI2E
27} 271597 dE 9 Ao 39S £ T
ARz 2 g £Ho) B3 AFE AR $EF
A Z7hE9the 217t 9 oH(Puig-Antich 1984
b). &L WY $&F, $£5 99 dE FA
23, 283 AT A TAAM BE HEE
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gt aoprldAe] AAEZE HulE F2 A
7] &, delta-sleepol A dojubs, o] A Feie]
0} A delta-sleep] F-E A2 Zo]7t QIS7] W&ol
2LZdA Hel o] 24 +&F AH 9 dF
9 Aoz 3449 & ok F& l]”‘?iﬁw}
glod, 477 Hd Fade 4
(Puig-Antich 1987a). AFEF71d & %oi A FE F
"“&Ei%«] BHV} F7tse AL %%01 ili%

marker) 2 <132 7}1‘—*401 de 4% iﬁq?}
sk ey, Aadr]e &5 slolMe ol
T SAATEAN dRENe ABGAA £20] o}
Z& ¢tk (Puig-Antichs 1984a, 1984c).

oldel AT A#E HHY, Y F 4RI EE9
H7L FrkHE AL O 4 FA ThEe 7ixdo
o]p}.

1) & 4A A serotoninAl & 7]%
serotonin -8-A A Q] methysergided o] F o2
TH F ARIZEY 9 FUhEHAGE Ba
(Mendelson% 1975)9)] 71¥k-2 3 gt).

9) CholineA 9 : o] 22 methoscopola-
mine% antimuscarinic agentoll 2]8te] £ F Az
F2E EH7t FHo2 ZAEAhE Bl (Men-
delsons 1978)9] 7]¥Fg %1 9t}

Ast ol AE

%583

4) Melatonin 22+l (circadian rhythm)0l] 2+t
AT

Melatonin® 43} (pineal gland) 4] ¥ HE
TREo2 g dAEo] glew, beta-adrener-
gicAl 7} melatonin®] 8] of 7} 1L dA Z&-3He
Aoz 4lA Joh(Waldhauser?} Wurtman 1983).
239l9] 2-&Zo| X melatonin FH] 9 F7]0l] o14}o]
AAY, Eu|Fo] ZrdTE HI(Claustraty 19
845 Brown% 1985)7F 310 geowH, ¥z =F
Aol A= Foke] melatonin ¥H]7F E7FE 3 $-&
Z"b“zﬂ“’ﬂﬁt FaEdte Lax v o g S8 %
F ET $EF YHOA FEe] Hrigx
Aol a2 A&HE o2 vjFo] of 2§
A#d 7Fedol ke Folt. Ao} -
o] $E&FME 24417t E<12] melatoning]
ke 27t ok Cavallos 1987).
ZAE Lo} e Hbd FEFAAY
A dFoln &FoA JEH F 9o

Jm W 1~>4

oL

A

Lo
3
b S

2 oA o B 2 2
B ULV - b A 1
B
2

X m o
N

£
=

A7 e obd it Ao 7R uFo] E0d, me-
latonin 2] ¥H]7} ZAAaH o] gle 21L& ol AHAAE
EQARY 7540l AL Aoz FAHM, o]
gg 7= AldE ool 8.

AT S Ao 2Hst o+

A9 S&Fo] ATl HEH o} F 2 F3] 2B
ARt & 4 Ak McKnew$(1979)&
obET, BEYT F7] 4LT okF T, 78’&
9] A oA norepinephrine®} epinephrine?]

pa

e ox I
o r_d r>

& Dot
BN ol

>
N{UF-U

ﬂL

%l 3-methoxy-4-hydroxyphenylethylglycol
MHPG) 3} vanilmandelic acid(VMA)Ql A ¥
F& 54T v e, vMAE A3 Aol /iRl
o, MHPGE AT oA 7}% ¥i, +E&3+E
oA FHAZ 53, YA BATAN TG
ol §81g 2hol 7k A Eo] Kird up glvk. T2,
Kahn(1987)0 o8 AFoAe 1A 2w
MHPG| Freo| ¢&Fa3 AATolM 2ozt ¢l
AT Birdted d@d ARE RAFA X3k 3l
t}. SerotoninA| o] T A= oFH 2 Q= Ao,
olo i A7 = Algsojop ste]et Adct

3. HTOZHALE 0|88t T

Aelre] &5 detode fEATTL
onf, ofg] 77 S gt o]4 Aol Bax:
gtk A A4 BE719) 7+A(decreased fisrt REM
period latency, Gilling 19795 Vogels 1980), Ajat
WA 7+] ZH2x(decreased slow wave sleep, Kupfer2}
Foster 1979 5 Gillin% 1979), A5 E $=9 $7}Hn-
creased REM density, Gillins 1979 5 Coble% 1980),
FHE 89 7hi(decreased sleep efficiency, Gilling
1979 5 Kupfer®} foster 1980), 18] A FHZF &
9 A7+ B2 9] o] (abnormal temporal dis-
tribution of REM throughout the night, Vogel s 1980)
So] Ra= .

AW $4RS FRYRATE 4% gl
), o] 5 3H 9] =& Z Puig-Antich% (1982), Young%
(1982), Goetz§(1985)& =T Hwto] FRE
z}o)7} gk Bada ¢lon, Puig-Antich% (1983

b)& REM latency”’} #4511, REM717F $71s 9
AMEE Bastal ol2jgh azo] -2 eddA F
Erogts 22 &5, o] ¥ F4ARY

7FedE AAFE dE Ao F4d7)e $-&Fd R

N

/\ol
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olXe ATE EA7ZA 4¥o] HRHAY. o] AT
EL HEolFY Aol it o] FLEE H
F3 it} Lahmeyer(1983)& REM latency?t Z
gty B 3G, Goetzs(1987) 2 sleep latency7t
Zojzx, £ Fofl 7le 357 Bk REM late-
nye AAolAdttn R13Hth. Cashmans(1986)
2 REM density7t 3 REM7] §¢ F7HH U2,
REM latencys Aot g bt gl

A7lel A9 2ol e HLET] $EFAAA

Hol& ol Aolg 71 dstde FARAE
BE3A AF37E ofE U, dF o] Agsn
A& 7Hs Aol gtke FRE ] k. Ulrich(1980)
5g, A49, £ A3, 4577 4%
FBAZE Q7 &l A ¥ WAz
uE WsE E°}°¥ b F45 ¢ vk Qlo
Gilling(1979) % $&Z 8, 44 BN &
HEL, AA FA A T A 3,4 7] £, 59,
A5 ZB7)7 dFe] FHHEAN FAHAEE
B3 9th Cobles(1980)2 4719 o] E %
7] &35S M= HEIHATG. AHe Yol € &
M FREAE] Bka, AutsAz)st gu A @
groH, 4w BE7)7} ’e“&?l‘”ﬂ R AeErY 2
=7 Ju YA EXSE 2y olge AT
ol B AW $&FoA Bole F
Hupe) AAd 4A7ig Zolst e Aol £&F
AA o] xto] WEo] ol B3] AR Xo| o
29 Aoz FHEG.

o

HDEE

own study) 4} 5‘_0} . %ikﬂﬂ &
3 A F(bottom up study) &S
FEE 7MW AU AF 79
ANe Be ﬁﬁlx}%ﬂ (Beardsless® 1983 ; Weiss-

ang L.ezqd Ad YA =
of - }Ad7) $&5E 4

TN E, Y2 (first-deg-
ree relative) 9 °E_3/‘§ ¥ 98 %7} 0.42(Puig-Antich
1987) 24 Ao A2l 0.30(Reichs 1980) B
JIEE HAFa o

N
J

i

£
r°"
rR »

Strober(1984) = Q€8 Aol - 4237 25
Wak HEATAN S5 £F5F0 BdEE

P e P fe

2

=
of
R ok
P
B A
o

o
S
a2

e fo
By

X

_d T4
[

_jHl

3
9l dAld gt
(tran marker)” & FA 5=
%, 1) dedoz oprjg ¥
01, /‘JZPEEEJ 27t A€ 4, 2
}3 289 iy F7%, 3) 4wl
&9 Ao £71, 4) 24412t melatonin
Solth. o] 4714 MEFHH L7
ol A}, ol SjEE e BTN o4
2R o2 EFARY 7HeAd ol itk
19 270 WRNE EAHAEI B
14 Qe Aot #F9 dFdAe A
T A A (prospective study) ol €] 3}, A4
o] £t}al s & F(high risk children) &
dtof, WA FeEolA AETAA 4z
7} o|Fol Ao} it AAEh BE, A%
FolA, AAAGEAA, 449 AAE
T= @A A=, o] BAHQ o} FEY
o 274 A FEEHE Aol BFHY

o

b b
2 J[n?
o?f.

ox 2 rh‘.
oh

o

>0
2
_v_

)

Z N B o L
ro, lo fo ofx hu
o gy Gy
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°
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BIOLOGICAL STUDIES IN CHILD AND ADOLESCENT DEPRESSION

Soo Churl Cho, M.D.
Department of Psychiatyy, College of Medicine, Seoul National University, Seoul
(Division of Child end Adolescent Psychiatry)

Research on biological aspects on adult depression has been subjected o more than 25
years of systematic research, while biologic investigations regarding childhood and adolescent
depression are only now being initiated. Although no unifying, explanatory theory of the biologic
etiology of childhood depression emerges from the results of studies reviewed above, the findings
do support that biological factors may be involved in the genesis of childhood depression.
The research reviewed in this paper suggests that age and pubertal factors have major effects
in most biological markers of depression. Some of these markers, like sleep EEG and neuroen-
docrine markers should be broken down by decades during adult life span. Thus, although
adult data are very valuable points of departure for biological research on child and adolescent
depression, it is very hard to transfer the adult data to prepubertal children and adolescents,
ignoring the biological changes that take place in growth and development, pubety and aging.
A great deal of work in basic developmental neuroscience remains to be done. It will be
crucial for further advances in this field to determine the normal patterns of neurotransmitter
interaction in this age group and to study children at high risk for depression. It will be also
crucial to use primate models of depressive illness in order to be able to answer the many
queations that cannot be investigated in humans for ethical issues. Conclusively, much closer
collaboration between developmental and neurobiological and behavioral studies in primates
and in humans will be essential for further development.
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