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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF 5-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type II alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 199253710, supplj:46-51)
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« 73 (Anderson, 1968), /\F (Kaiser, 1988), I
1) (Tobler, 1983), /\T (Hendricks®, 2000:
Shawi, 2000) ZLTH V1) (Tobler & Stalder,
1988) T, TNZENIFHLG LB THEAMIZFRMIC
HY, REBADORIGTEDBEL, EF-ERONZE
EEICRACEMNTE bstate NN TULNS.




FIGURE 6. Wakefulness (4) and sleep behavior (B) in the bee,
observed during the day and night, respectively. Note the lowered
head position and immobile, drooping antennae in the sleeping bee.
In comparison to wakefulness, bees in the sleep posture have higher
arousal thresholds. Reprinted from Kaiser W: Busy bees need rest,
too: behavioural and electromyographical sleep signs in honeybees. ]

Comp Physiol A 163:565-584, 1988; with permission.
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Lyamin Ol, et al: Unihemispheric
slow wave sleep and the state of
the eyes in a white whale. Behav
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Amlaner, 2002).

NODIREDE, HoIXFERT 5-OIZ/KEESTHEHIEL TSP oKYikSHL
THY, FRIBIZXBEARLTLS. £L T, BAERL TS B O X EID KIiNF-BRIXEER
EELTL A (Lyamini, 2002) (E6).
BEIVVSBTIILVLEBRIZIFEAEREINTLVEL (Lyamink, 2000).

I T1—3FAIF RO FRRERZE9 5 (Mukhametovrab, 1992),

FHIUROTIONTIRKPEFRERE EEFRETRYARGS, KPEFERICEY
USERRFAFEROBRKEREZZEL., L LERIKXIFEAEROGND, B L EER
[ZIXHEEI D KPR RIKEREZZEL . LLERLEDHSEBE SN TS (Lymin
et al 1996).
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‘RETRESROFAOZEEZNMoN, RIKERMEL LERAESHERIATNS.

" FHRIFOHEAGERVE T TOARBITFRERET H LN TE, RUGH LIRS EHHE
SHERBINTNSA, BTG HIR N DRIZHB LGS TLVEL.

-HAEDRETII RO KBEF BRI R KEEZ 295 (AR Bk #RIKEEER : Rottenborg 2000).



FIGURE 5. Schematic depicting the effect of position in the
group on unihemispheric sleep in ducks sleeping in a row. Ducks
at the ends of the row perceive greater risk and therefore spend
more time sleeping unihemispherically with one eye open and
show a preference for directing the open eye away from the other
ducks, as if watching for approaching predators. Adapted from
Rattenborg et al: Half-awake to the risk of predation. Nature
397:397-398, 1999; and Rattenborg et al: Facultative control of
avian unihemispheric sleep under the risk of predation. Behav

Brain Res 105:163-172, 1999.
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BEREOLLEROELRHIFHIELYLVEL HERETEIIEY—FORSH /UL LE
BRD2.59 128, LABERRIIOMEWNSEHELHS (Amlaner, 1994).

-Rattenborg bIEBEHFRLEMIZH4,000FAA—MLEREIT 5B HZEH DIV T MR (Zonotrichia
leucophrys gambelii) TEE -RIBRENZTRA. EREHAMBICIE— B EREZHPRLI-7Z1TTHIE
BESERIGHENEBLZDONELD0 ., FBE AR T (XERERRA2/3ICH AL TERCEEDERES
ERGENRRI-NBEHELT-(PLoS Biol. 2004 Jul;2(7):E212. Epub 2004),
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FIGURE 3. Emperor penguins (dptenodytes forsteri) displaying
the typical avian head postures associated with wakefulness (right)
and sleep (/eft and middle). Reprinted with permission of Grass-
Telefactor, An Astro-Med, Inc. Product Group. ,
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o N)ETFENE/NVIFEREOHIELNIPET, 28 EXREELE

DEFABICRT HELRIBHIZEELEL.

o NYESSIZELTIE, Twyver & Allison(1972) D& LLE, L LEER(X

HWEEZONTET. £ZAMSiegeln (1996, 1998, 1999) %, BEABIZ
X, RIREREL LBEERHEOFEZHE R -T=-Rn{bistate (ANERERIC
BB LT-L .LEER (Siegel 2005) ) RAFEIET B EGERLT-.

¢ ShIZZDXIERSEstateZ, BABDEHETHARBRELHALTIS

EBELTLS. COXRSEhstatelIHESH MR T EIEELLHELILT

:lé,\f%)g&h\% COXSIEETLHE, BEFEEENRHEEZTRYRT LI
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o FEERUERHIALELRBEBILBICELIEISEABNTINERIC, B

MHEMIBETENTNHBIC, COFXRS{ElEstate MR REER &L LB
BEMNPIELETTREMZERETAEMNTREICLS. ChoDHERIE, BA
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prove in the dolphin, the primitive long-nosed echidna and
Domesticated sleep

A pet cat will stay awake during S the duck-billed platypus, all mammals share the same
i alternating pattern of slow-wave fast-wave sleep.

the day because it is imitating its
human masters. Cats in the wild
hunt at night. The domesticated cat
has swapped rhythms of sleeping and
waking. But even during the day, a
well-fed cat will make the most of long
drawn-out naps, only stirring to walk
over to its cat dish or for grooming.
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(Jha, et al, 2006) ,
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Do all animals sleep?

Jerome M. Siegel

Department of Psyehiatry, School of Medicine, University of Californla, Los Angeles and Neuroblology Ressarch (151-A3),
VA-GLAHS, North Hills, CA 91343, USA

Fgure 1L Light slespers: animals that show litle or no sleep d wring migrations, in
the postpartum pericd or throughout their ives. {a] Commerson’s dolphing {b)
boftlsnoes dolphin Tursiops fruncetus; (o} and |d) killer whale Orinus omce being
born; (& bullfrog Rane ceesbemna: () whitecrowned sparrow Jonotrchiz
leucophrps. A catesbeana photo oourtesy of James Handing: Killer whals
phoios courtesy of SsaWordd, San Diego.
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