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| ABSTRACT I

bject : Nerve growth factor(NGF) is a protein involved in neuronal survival and plasticity in the central
O nervous system, which might play an important role in stress, depression and suicide. This study was

performed to determine whether there is an alteration in plasma NGF concentrations in depressed patients
with suicidal attempt.

Methods : The subjects were 32 depressed patients who attempted suicide and admitted in emergency room.
Forty—four hospitalized non—suicidal depressive patients and the 30 normal controls were closely matched with
the suicidal group in terms of age and sex. Individuals in all 3 groups were evaluated independently by a semi—
structured interview for the purpose of establishing a DSM—IV criteria diagnosis. The severity of depressive sym-
ptoms was evaluated using Hamilton depression rating scale(HDRS). The severity of the suicidal behavior was
evaluated by Weisman and Worden's risk—rescue rating(RRR) system and the Lethality Suicide Attempt Rating
Scale(LSARS). Plasma NGF level was measured by the enzyme linked immunosorbent assay (ELISA) method.

Results : There were no statistically significant differences of the plasma NGF levels among groups. LSARS
and RRR did not reveal any significant correlation with 8 —NGF level in suicidal depressive patients.

Conclusion : This study do not support an association between B —NGF and suicidal depression. However it
is necessary to investigate this association through other route such as postmortem brain.
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ZPEe- AAIA B olst Fo APTHQl = o]—L}O]
&) MAFTEY A B8] -850l 93 T4 FL
Iz Qlysoiged, 25 &4 15~ 20%7} XW
AR QlF] ’\Pﬂfi}ﬂ witol] ARe] tekst galde
a7 ol = 9-92=3lo] dxiAo] UFE . gt

Neurotrophinst 17k BIESE EH-552] 3407
At LA AN FHAS 28-S A AFAE
o] A& FAE Bidshs 378R1Agrowth factor) &
TEA P rA AAA 712 (synaptic plasticity) 2
245 53 A2 94 (synaptic connection) 8] 41
A% a3 ARAEE 24 olF ABAARIA
(nerve growth factor, ©|8} NGF) & A174¢2] AL
FAt(anti—apoptotic) #E-7 FHEE Dol o]
9} 2+ A9 neurotrophinsol:=
rotrophic factor (BDNF), Neurotrophin—3(NT—3),
Neurotrophin—4/5(NT—4/5), Neurotrophin—6 (NT—

6) 5ol 9tk NGFE= 19509t % A& HAdglE=
o S3A7A9) A Bk ol A o)
A MR G oY TRekst AlEellA A ETh dEA
Rom, 53] 33 ANA 7 & NGF7F 8795
o] 14 sl hippocampus), 3154l (pituitary gland)
A4 (spinal cord) SollA Hajgrky Y NG
Q2.3 9IA}(nutrition factor) 2 alpha 2, beta, 71
21 gamma 2 & Al F72) ol oz FAEXL o)F
ol B—NGFyo] =84 285 vehly g-NGF
549 (coding sequence)+= NGF F#21] &+l o)
£(exon) o] 9148 Uet?

Aet 2EY A= gk 27849 9% (atrophy) 7 At
*(death) ¥5F ofz} A7 (neurogenesis) & 71
3o sfnke] 222 W3le} 7152 FollE skl 5
£Z5 olgl fARE 7)Ao o8 wErt? AEga
= neurotrophinsE %3l 2784 1% 9 AHZZ WA
o] Ak s 4 Qlk!” Hzoll= BDNF]ef| the
neurotrophins”t AEd|~, 344, 5, B2 A &

o) BNFRE dehA a 2ol TR e o

F
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brain—derived neu-
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7_]_% 4}\ E]—4)11)
A% W93 AT NGF A7 Aloe 5] 18] 6-8
% Bol 19 F fuke WAe) 324 @5o] 8% 9]

3 ¥ NGF 555 Z7Rths a2 AZEgic)
olglgh A= o]F MXA|Fu 17tel|x e okE Ftto]
wslat 748k (parachute jumping) o &3l -fake &
¢ Aol E Yeld NGF #H)= 3241 23]
B Y53} o] B Qo H%M O o)
A= NGF7F 2EHAS] Az A7 un] 48 7]
A2 Azlel AdE A5 W] Fash A3E stk
AL ARSI

APFaH— et A - A 3 AvE AEHA
AAE AL 840 H=2 AFelAE B/ sy
ek dedA k'Y W el gl A
U 2Rk 3219 9] Wolla] WA 72A oA W TE)
I glom @Eﬂ"ﬁ ko] A2 kA Wsl0E A
QBBISitk 53], &% 2] A A A54 I (pre-
frontal cortex) ¥+ ofye} dlute] -4 (volume) ©] 7
25o] Qltks 2498 7 34219] el AR A
o} A ATt AR 7MY S QlEEE
1 9lom webA neurotrophins’} 23 A#AS 7}
A1 9le Ao FEHGY

Dwivedi 52V& #pake] Wa] 7)4e] 9)o] neurotro-
phins®] 9&& BE AgstA B718H7] 913l neurotro-
tphins2] mRNAS} whizlo] Wal S HZHE] 24 4
atal A8t NGF, NT-3, NT-4/5 §o] $-2 A}t
Aol A} Bk ofuEt thE Aol ek ARtelME 7
2EE Basigith ol9} A3y A 7 AR ol |
FolM At eEnt @4 BDNF Wdkele] #ads ot
Qg vl 9tk NGFe] 4%, Aasst $-9% 181
Y% NGF Wstele] s &It g oA
Stk 12y NGF+= BDNFRU} #-281A] F3pAdo]
WAL H-E S T ) Qo AR ¢
£ BAbollA ¥ 2 NGF e ®ighr} qlrhd &eoflof A

% NGF #3j7} o1& Aoz =Adr} 23)
O]‘—‘ﬂ6 O‘i:[L @Tf]’—e‘ Zﬂ_ﬂol—O:] _‘1 O:]:I.Loﬂ/q___ X]J\EL /\]
T 992 gxloA NGFO HEE H718l7] ¢ske] &

A AL - AR AR AR SR e S
T, 8 =T Aol @3 B-NGF 5529 Ajol5
gato] mlarsilan gk AR AlEAE SdE vl
A% 2134 HE(LSARS 3! RRR) & Fsto] A1
BEe] AAEE A7keled f-NGF s59ke] A+
TEal] flste] ATE AT
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1. A7y
AP 85 SRS 2004 11€5E 20059
297K AN Do) 310] QPPEAe) SHAE el
& 7o el B4 328034 109, o4 228)0]
otk AR GoH 85 BATS F
F0 9240 2% Sjo] o) ek 4413
& S F AR $2F ) g
felet Aol7k glov 274 og JAlsh ok
(o5

(F 18%, ol 26%) & Agelgich w3 Y vz
& AWAET QR $-2F BT PR A
A spge] glovl AAAE 9 ag 4y
A% P 9% D AAS XA 3080
o 179)& AEaIGIoN ol5L BF $2 9 ¥
AE 348 FUTHBDI 2.4+2.95%, STAI-SA

£7.32%). A AE 9% BT A

AT S5 AT st ol fH e A
SR Sl uidst A% AgEg e A2 lithium
heparin ¥ A& 10mL AHskAT):. e hsta
Qhab gl o]elo] 27 oM A A AE &
5 o] A 24A17F ool it kb

o)t APA WiGE TS Sl ek AT
&% kel dish FAA weh g oA Hrks
7} 7138 AgAtel]l SJal] ARG oH AHAIETE GlS
A 25 el dist o AF, A g g
A H7F Fo AR P2 A A =T FLEH
s

(e

“ e

=
25 el i A Bk dEd =T A

% (Hamilton Depression Rating Scale, ©]3} HDRS)>”
= &8l o]Fo] Frk A ALY A RS AHE
ol that #H7}= Lethality of Suicide Attempt Rating
Scale (©]3} LSARS)?” 9} Risk—Rescue Rating sys-
tem(©]8F RRR)*”-& AR&-5}31tk Smith 527& AHAHA]
Lo AYEE S48 Ysto] 114 H=(0~105D %
o]/ H7}ek 4= 9l LSARSE 18kt v} Qick o] A&
= 9N CA] EEI Al oFE A AHE XE AR
A HH A AT o] HEE s AT
Q1 1l &9 4 AEE HolF8tk RRRE Weisman
7} Worden® o]l oJ3l] el AAAR9] A7twS 3
7¥ehe HEEA] AP R YT g AN TS
TE7FsA ATE A2 57K el dial Brtete] A
A EE] AAEE H7sHA| €k RRR F21& A8 4
F(risk score) & 9138 A9l 72 4 (rescue score)
o] goF U HlEEA 1 B9l 0.17914 0.830]H
AP QB E A9t w1 e A eSS
RRR 3 A1 371 A gk

2) B-NGF 5%

B—NGF 5742 Y[R & D systems, Minneapolis,
USA) S PBSHl 4 pg/mL2 557} HEE 34171 &
96 well ELISA plateel] 100 L2 7} wellell YL 10
2 A Aol 18AIRE FF F3Iek 2t wellell 400 1L
9] washing buffer (0.05% Tween—20 in PBS)Z 3
7kslo] 33] WHE Al213}ka, blocking buffer (1% BSA,
5% Sucrose in PBS)E 7} welloll 300 xL2 #7}s1
1AIZE 54 37ClA blockingAZth ¢k 722 W
© 7 MA3ka, samples¥} standards(R & D systems,
Minneapolis, USA)Z 100 £LA Zz} A7}sto] Ao
Al 2413 FRF Ao A RESAIZTE B2 WO FE A
A3l 22 FA (R & D systems, Minneapolis, USA)
£ diluent buffer(0.1% BSA, 0.05% Tween—20 in
TBS)ell 1 :180(v/v) 22 843l 7} wellell 100 1L
A H7kste] AeoA 2417 FF RESAIHTE A &
9} =gk W o7 AM|A&taL, streptavidin conjugated
to horseradish—peroxidase (R & D systems, Minne-
apolis, USA)E diluent bufferel] 1 : 20002 3]X3}
o] 7} wellell 100 LA d7k8t0] 20871 A2olA whe-

AZick & W o7 A3 & substrate solutions



ZF wellell 100 xLA @ar 20:23F A=2ellA vhg-A17] 4L,
2N H2SO4 100 L2 A W5 A|AIX] ¥, ELISA
reader ( #Quant, Winooski, USA) Z ©]-&3}9] 450nm
o] FAEelA REe AEE S8k 7 plated] f—
NGF %= 2+ standard curved] dilution factor
= FoA AT

3. 3H%H

B Ao EARALS Windows SPSS(Statistical
Package for Social Sciences) 12.0& %3 o]Fo] %
th 98H WRlE S Ao Mgy 2 i
19l (categorical variable) 2] o1& HS317] 91540
2% 77 (chi—square test)-& g o0, A3} A
122)5=(Body Mass Index ; BMD) 59| 15-8H4 =}
t 99 A (one—way ANOVA) S 58 715
1tk Aet B-NGF 55 205 48R 2goM
Holo] #HaEE 79 ANCOVA (analysis of cova-
riance) & AASITE B —NGF 5o} AR = A=
gl 2pake] A 7he] #AE A9 314} Pearson?] A
PEAS AN 3 MedCalc® version 4.319]
s T 24 3l AUkt B-NGF 559 +2
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1. ORI HA EN (3 1)

AT 9-E5 B, ARAIETE QIR 25
AR, Atz Ay Al feju)gt 2lols
Rolx] ekkH (A2, F=0.522, df=2/103, p=0.595,
2?=1.111, df=2, p=0.574). Z12]v} AL (BMI)
© Al AR fefne AfolE JeRitHFE=4.839, dif=
2,103, p=0.015).

APE AT 25 AR A Al WS A
H, A = GAlE oFRe] FrhEg 157 (46.9%),
&5 29 (6.3%), A Fes Qshs Alet A
97 (28.1%), AlzAl = 5% &5 59(15.6%), I
219 (3.1%) 59 Ao® ekt AL ¢85
At F ol AR Ale BAHo] Gl #1619
(50.0%), 13] 874(25.0%), 23] 78(21.9%), 53] 19
(3.18%) 01t} AN T -85 FAre] LSARSE
3.75+2.03%0]911 RRR 0.32+0.1270]3ich

ARE AT AWk 983 SRt i AR (¢
0.525, p=0.601) M= A7} GO -5
23] AT} G 2% SaktellA o s

o

Table 1. Demographic characteristics of normal controls, non-suicidal depressive and suicidal depressive patients

Variables Normale(n=30) Non-Suicidalc(n=44) Suicidalc(n=32)  Statistics p

Age (years) 41.03+7.81 43.93+15.45 41.19+16.24 0.522" 0.595
Sex(Male/Female) 13/17 18/26 10/22 1.011% 0.574
BMI 22.95+3.52 2215+ 3.94 20.27+ 3.05 43897 0.015
HDRS 30.14+ 6.28 26.03+ 6.24 28211 0.006
Method of suicide (%)

Overdose 15(46.9)

superficial wrist cutting 2( 6.3)

deep laceration 9(28.1)

Pesticide or caustic ingestion 5(15.6)

Hanging 103.1)
Onset of age (year) 41.48+15.06 39.56+14.78 0.525" 0.601

BMI : Body Mass Index, T F, £ t,* x2

Table 2. Comparison of the levels of B -NGF among normal conftrols, depressed patients without or with suicidal

attempt by controlling BMI

Normal controls

Variable (h=30)

Depressed patients without
suicidal attempt (n=44)

Depressed patients with

suicidal attempt (nh=32) F P

B-NGF (pg/ml) 126.71+£111.44

166.76+210.33

120.18+131.28 0.980  0.379
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Fig. 1. Level of B-NGF(1 : normal controls, 2 : depres-
sed patients without suicidal attempt, 3 : de-
pressed patients with suicidal attempt).

S HATHE=2.821, df=104, p=0.006).

2. oI 8% A-NGF k9 Hul(E 2)

BMIE FHelo® 435t ANCOVAE AAJe 4
I, A AT T A, ANk 55 S, A
iz Alolell &3 B-NGF L9 xjol= EAdes
FromEA] CHE=0.980, df=2, p=0.379) (1# 1).
FNHog Ao W2 B-NGF ol gt 240
A Azte] B3l FRP} o SR Q7T s T Afel
7 BAFCE FonEAE Gt (HA=157.20+
198.77, *12=131.38+139.69, t=0.785, df=104,
p=0.434).

3. A A= 927 AN 8% B-NGF 5T
A AP AHAH (R 3)

ARt A=) Aol I f-NGF =9 #ads
RISl flsto] dhtAls AAIBISITHEE 3). LSARS
o} RRR+= frojmlst 4 s vepiltkr=0.813,
p<0.001). Z24 LSARS % RRR¥} B —NGF F52
7 FrewlsA] ekokek(#2t, r=0.238, p=0.190).

4, RANEARIN B B-NGF 5= A Al fH

ol AaE

AP A ol A AP Al
a4e 3

Table 3. Correlations among plasma S -NGF level,
the scores of lethality rating scale and risk-
rescue ratio in depressed patients with sui-
cidal attempt

B-NGF LSARS RRR
B-NGF 1.000
LSARS 0.238 1.000
RRR 0.238 0.813** 1.000

##0p<0.01, NGF : Nerve Growth Factor, LSARS : Lethality
of Suicide Attempt Rating Scale, RRR : Risk-Rescue
Rating
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ATFAY, AL AT 25 AR, AR ST SIS
4 -85 xl A iz Alolel €4 -NGF &
9] Aole FAXNCE FovlskA] skt olHE A
= B izl vl AARe] it NGFE
mRNA §%9} thilld 5% RFoa {950 4y
o] AU AAALE] HAFHANM NGFE WA 5%
7} AAHQhE 7129 A7 el o Al 1
2L} ob#] Fellol ) NGF o} #dsh 2at i A5t
$-2F9ke] AAdS Bk A Qi) o]| A
Ate] ol WHEZQ Wold B u o5 Q3
Zoz AL} oE 50 AEH e st NGF9] &
9] HglE gRlgh ATeME A4 NGF 5% W
3= NuFE Wt = ] UelA9 NGF 55 RlgE
e W% F2o] welh NGF vhzs g8s o
t} NGF mRNAE Hue wel weix Azt vef
Al Lhel AE 2ol 93k NGFO| 98 o8] 177
A= HalIrk? o o] AE# A 98 NGFY
T HEE RIS AFeME 49 s HEGl=
A = YellXe] NGF 5% HeliEAol uet thofst 24
7} EREOH, NGF =hilldS S48 74-9-9F mRNA
5 st A9 Ay 3t Afolr) e E s3Itk

A5 2Edse] o8 NGPY 938 9s] 79



o AFelA Fels daE 9] kot o2 A3
E Qe e AR $-850lA AREdeY 1 o)
ARETEe] Aol AXE AL Q= 7REEl NGF= AlZE
W grdake] e A 7 "ol BDNFS}E vl isto]
1 o] ujugirh= ol @3] FuA A7l of
& =224 (trophic action) Z} #do] 9lo]? NGF&
Aol 950 A ERZA ws]7] fl8] 14
Oo% ¢ B Ao e

Dwivedi 52& NGF §%7} $% Aajolasn)
oflz} thE FolZ ke AN T A,
neurotophins®] % W3} Gz} Aty Has] 2
= AP tidAtel] vepdtiar sigiEd, ol Wskrt &
Aztel] 5= @A E8Eekal neurotophins ]
WL v -2 gldRtelA] vebd 7hsdel st =
ob4 w4 5 Qirk AF Bol, FAEAY B0 §
4% SV o] 49 A1s 1w zZot YA
BDNF] #glE Hol=t] NGFel tisir® 12sk |
gke] Bolde ATl A%t 5 A7 Feg Ao
2 AlEH

71&8] dAT-EolA NGF7F AREs 23tet ofy] 714
FsFdel YIS vA= BESHRI o] 24 Adrgo] Al
LElo] gtk NGF= 574, sfink, A8kt 2 F4lel
AL 2EGRe] o3 Fdo] 2dHrh HSo] NGFe
714 A (basal forebrain) o] ZF#d AHAHEL 53] U]
= <4 (medial septum), "FJUE 7143 (nucleus
basalis of Meynert) ©]4} B 27} %% (Broca’s diagonal
band level) 123 AY F9A AAMEAA FZ%
€% LRIt NGE7F ¥ &4 ol b o+ o)
A3} sjute] WALS AN = o) kel A wA
NGEF7} ¥ 9495 Heah= 7lss 7K QA7 5%
AElo] 2357 B BAT EA 9} 1Ak
o] J3ke gtk ojd oz FAE Ak tlgo], NGF
T AAARERE el WY 2 AV AR Ws)
2 Qg Aed @ Ago] gl

ol AL HF NGF7F 1o ZslolA] Hrt o}
Uzt ~Eg2o] os] MskEts ZAW®0 L by
33, NGF7F 874 Highs W vhgo A st
27UREE] g AANES AlolE Adshs BAE Aest
Th= 7Hdo] ARKESITE oA AF-Selx] WAz} 344
< ®Y u ¥F NGFE T} Eu)s 7742 Aapey

ol NGF mRNA¢} ghldo] 7}l ™ ACTHS} &
S35 5101 = 9] #H]7} FoluY 3-4] (adrenal gland)
|7} EukEks o] FlEek!? oleje AnEe
NGE7} 2E#| 2ol 2 A7l 7149] Wskel #-
78 Agkg stk 2l AR stagich

ST AP E] o Alo|1 -850 NGF <
o] the] Atelld B wick BDNE7}F Hefl
% (injection) F & o & -&Z-go] gl AEHAE
neurotrophins®] % ®gE ¥tk A3 neu-
rotrophins®] 4737 71%5-¢] W} &5 W] Al
o] F 7}s/3E Fole Zeoltk o] 71E FHa] L8l
NGFe¢} BDNFE] ¥ W 557t 925 &8 22 (Flin-
ders sensitive line (FSL)) ¢4 thZ+*(Flinders resi-
stant line (FRL)) 7 371 574 =o] FSL2] NGF$} BDNF
w5 W gelailtt’” B8] WA (limbic system)
o} & F2FAERE o2l Q1A (cognition) 8} &
(volition) ¥} &% = F9]°] neurotrophins®] %
sh= 25l sl sk AAdEEA (neurotran-
smitter) ¥ 217 FE}o] = (neuropeptide) 2] WHale|| tjgt
HkS-© 2 neurotrophins®] 4] Ay 439 HAM
717 vehd 5= lek? o4 NGF$} BDNFO 5%
ks 252 Wl AB/HAY 2o digt 454
WS-l 71138k &= gl

B Ao = diqzre] NGFY #913 zlo)7) gl
o1}, Angelucci 5% neurotrophins7} €% FSL¢]
oA W37t QIEA Agete]l A o GYelA 4
o uje} the %29 neurotrophinsE 7HA1aL kal A
#sto] §-gFol dEe FoHY 71xg ArsiSith

B B AN At AR AR} 8 p-
NGF #59 #aAdE gRlsl| flate] AL 2
oflX EA7} ¥l BES LSARS W RRRE F3}0] %
7Vt wl o)F b o)t ke AR okgit 11
gao] £ Ao A= NGFY 5% S8 A4
T AYEE cEFe|= ofele Aow Btk 311
w2 Aol 23R AEAIETS] 50% ool FAlT
OFE &5 9 s o] &3 Ay Ao HHulgt
AYEE Hol7l] B-NGF &g} ARt A2 2%
o] IAE B} Wl ab7] faiM= AHAR] A
AEE SAY o2 A3l APESE SAES dlt
FAAE A AsE B a7t Sl

= A7 AT v 2 AR 2 dellA

o
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