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Multiple causes of suicidal behaviour

Distal
genetic load

limited foetal growth / perinatal circumstances

adverse early life events

neurobiological disturbances (eg 5-HT, HPA)

personality characteristics
cognitive psychology
impulsivity, aggression

Proximal STRESS

psychiatric disorders
somatic disorders
psychosocial stressors

availability of methods DIATHESIS

Stress-diathesis interaction model
of suicidal behaviour

Stressor € Diathesis

1

Psychiatric
Hopelessness
disorder "=

Suicidal behaviour

or aggression

Hawton & van Heeringen, 2009

Neurobiology of suicidal behaviour:

study approaches

SHT ACH

GABA GLU

Stress Glia Twin Family
Lipids i 8 .
Sigaaling I Association Epigenetic
WGAS MicroRNA
Brain circuitry Protein modifications

The association between brain-derived neurotrophic factor polymorphism
(BDNF Val66Met) and suicide

Peter Pregelj®, Gordana Nedic®, Alja Videtit Paska‘, TomaZ Zupanc!, Matea Nikolac®,
JoZe Balazic?, Martina Tomori *, Radovan Komel ¢, Dorotea Muck Seler®, Nela Pivac >*

BONF Val66Viet
Genotypes Aleles Met carriers Val homozygotes
VOUVaIN () ValiMet N (3) _ MetMetN (%) ValN (%) MetN (%) ValMet+MetMetN (%)  Valval N (%)
Male:Control group 80(597) 49 (36.6) 5(37) 209(780) 59 (220)  (597)
Suicide victims 172(632) 88 (324) 12 (44) 432(794)  112(08) (368) 172 (632
»=0752; p =0683; power = 0107 *=0220;p=0639;:  x'=0476; p=0490; power=0.084
power=0063
Suicide victims: -Violent 145 (636) 72 (316) 11 48) 362(794) 94(206) 83 (364) 145 (634
Non-violent 27(614)  16(%3) 123) 70(795)  18(205) 17 (386) 27 (614)
=0.830; p=0659; power=0.113 *2=0000;p=0973; = 0.080; p=0779; power=0.049
power=0.019
Female: Contol group 48 (716) 15 (22.4) 4(60) 59(720)  23(280)
Suicide victims 47(540)  35(402) 5(58) 120 (741) 45 (259)
2 =5.619; p=0060; power = 0049 1= 0.048; p=0827.
power=0.062
Suicide victims: Violent 37 (529) 28 (400) 5(2.1) 102(729) 38(221) 33 (47.0)
Non-violent 10(88)  7(412) 0(0; 27(794) 7(06)  7(412)
#=1309; p=0520; power=0153 X=0610;p=0434; ' =0200; p=0658; power
power =0.062

Ernst et al 2009

Pregelj et al 2011




Epigenetic regulation of the glucocorticoid receptor
in human brain associates with childhood abuse

Patrick O McGowan'?, Aya Sasal

Ana C D’Alessio®, Sergiy Dymov?®, Benoit Labonté!*, Moshe Szyf>-
Gustavo Turecki"* & Michael J Meaney!*
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Global Brain Gene Expression Analysis Links
Glutamatergic and GABAergic Alterations to Suicide and
Major Depression

a n.s.
1.8+ - envir events that are i with
decreased HC glucocorticoid receptor expression
= and increased HPA activity enhance the risk of
S suicide
= - the findings suggest that
3 (1) the transmission of vulnerability from
E parent to offspring occurs through the epigenetic
[ modification of genomic regions that are implicated
4] in the regulation of stress responses;
g (2) parental care has an effect on the epigenetic
5 regulation of receptor expression;
(3) suicide has a developmental origin.
Control Suicide Suicide
nonabused  abused et al, 2009 Nature
( receptor )

arsin Region yeed  Somans CM0 cs swo-s
b4 (=6 5=5 swD=8) e = 128 (66 up: 62 down) 55 (28 up: 27 down) & 05 up: 27 down)
846 (. 526 D= 13) 15266 26 216,105 up; 111 down) 76 (31 ups 45 down) 46 20 up; 26 down)
8489 (C=6:5=5: SMD=9) Taasa 589 73 (33 up: 40 down) 30271 upi 231 down) 411 (147 up: 264 down)
810 (C 6 =6: SMD=7) noss % 604 (436 up; 168 down) 41 (30 up; 11 down) 31 up; 38 down)
BATY (6 S5 SMD=9) 1410 152 85 (19 up: 66 down) 33 (11 up: 22 down) 77 (50 up: 27 down)
8420 (C =5; 5=5: MD=6) 1394 25 77 (36 up: 41 down) 68 (21 up: 47 down) 173 (50 up: 123 down)
[BA21 (C=9; S=6; SMD=5) 14129 204 161 (42 up: 119 down) 20 (8 upx 12 down). 64 (37 up; 27 down)
BA38 (C=7;5=5: SMD=6) 1395 w2 65 (37 up: 28 down) 102 (58 up: 44 down) 64 (16 up; 48 down)
824 (C=7;5=5: SMD=9) 15203 “ 5227 up: 25 down) 205 up: 15 down) 27,05 up: 12 down)
829 (C=8:5=7; SMD=10) 15032 @ 19,7 up: 12 down) 40 (13 up: 27 down) 40 24 up: 16 down)
|Amy (C=8; S=6; SMD=14) 15007 153 95 (56 up; 39 down) 47 (22 up; 25 down). 35 (25 up; 10 down)
Hopo (C=6:5=6:MD=10) 10495 a2 34 (16 up: 18 down) 118 (60 up: 55 down) 359 (196 up; 163 down)
NAce (C=6;5=6: SMD=10) m 0 22 (8 up: 14 down) 60 (10 up: 50 down) 9111 up: 80 down)
6344 (C=12:5=6: D=1 15788 o 88 (32 up: 56 down) 24 15 up; 9 down) 48 G0 up: 18 down)
Bads (C=11; 5=6: D= 12 15886 01 6 (13 up: 47 down) 218 up: 13 down) 27,07 up: 10 down)
846 (C=7;527; SMD=12) 15655 @ 4007 up: 103 down) 192 (B up: 44 down) 470 (373 up; 97 dowr)
8847 (C=9;5=7; SMD=12) 15303 163 102 (48 up: 54 down) 2913 up: 16 down) 5129 up: 22 down)
ot 21206 wun

Sequeira et al 2009

Suicidal brains: A review of functional and structural brain studies in association
with suicidal behaviour

C.van Heeringen, S. Bijttebier*, K. Godfrin

Van Heeringen et al 2011

Potential clinical implications of neurobiological findings:
selected topics

« insight in dynamics
« risk assessment : cholesterol
« treatment: ketamine

An excruciatingly painful emotional state
that is perceived by the person to be
without end is the common motivation

for suicide in depressed individuals

American Psychiaric Association, 2004

The functional neuroanatomy of mental pain in depression

Kees van Heeringen®, Dirk Van den Abbeele, Myriam Vervaet, Lieslot Soenen, Kurt Audenaert

University Depare

Paychiatry, Medical Pychology Unit forSuicide Research, Univrsity Hospitol, De Pintelaan 155, B-9000 Gent, Blgium

N=39(22F.19M)

m BDI =28.8 (9-54)

m OMMP = 135 (68-192)

OMMP score correlates (+) with
- BDIitem 9 (p <.05) -
- BHS total score (p <.01)
-1CBF in BA 17 (V1) and i = ’ K

BA 9 (DLPFC) (p <.003) * Ng

(van Heeringen et al, 2010)




Measurement of total serum cholesterol in the evaluation of suicidal risk

Emilie Olié *><, Marie Christine Picot*®, Sébastien Guillaume *<,
Mocrane Abbar ¢, Philippe Courtet *°<*

Sensitivity
104 Cholesterol
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Cut off = 202 mg/dL.

ROC curves for men look similar

Olié et al 2011

Rapid Resolution of Suicidal Ideation After a
Single Infusion of an N-Methyl-p-Aspartate Antagonist
in Patients With Treatment-Resistant Major Depressive Disorder
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DiazGranados et al 2010

Conclusions

« Increasing number of approaches to the neurobiological study of suicidal behaviour
« Increasing support for
« stress-diathesis model

« role of gene-environment interaction

« Involvement of number of neurochemical systems (including 5-HT, GLU and GABA)
and particular brain areas (including OFC and DLPFC)

« Clinical relevance of findings is increasing

« Further study needed to identify biomarkers and develop targeted treatments
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Serotonin and the Evaluation of Future
Rewards
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Schweighofer et al, 2007

Neurobiology of suicidal behaviour:
gene/environment approaches
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Brief Communications

Low-Serotonin Levels Increase Delayed Reward Discounting
in Humans
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Schweighofer et al, 2008

Prediction of immediate and future rewards
differentially recruits cortico-basal ganglia loops

SHORT vs NO

LONG vs SHORT

Tanaka et al, 2004

Orbitofrontal cortex response to angry faces in
men with histories of suicide attempts
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Jollant et al, 2008

Is serotonin-dependent
myopia for the future
the missing link between depression and suicide?




Changes in serotonergic functioning:
t rt findi Prefrontal 5-HT,, receptor binding index, hopelessness and
post-mortem TINAINGS  wann, 2003) personality characteristics in attempted suicide

Binding Potential Hopelessness

5 (Spearman 1) (Spearman r)
} TCl-scores
2 Novelty seeking -0.01 -0.28
Harm avoidance 057 * 0.84 ***
Reward dependence 0.45 -0.49
Self-Directedness 0.53* 0.24
Cooperativeness 0.54* 057 *
i Self-Transcendence -0.22 0.71*

Hopelessness -0.54*
*p<.05*"p<.01;"*"p<.001

Fewer 5-HT transporter sites ~ 5-HT1a receptor up-regulation
BA 11, 24, 45, 47 BA 45, 46 Van Heeringen et al, 2003




