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1. Neurobiological Basis of Behavior
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= Pathophysiology of Behavioral and Psychological Symptoms of
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Human behavior is a result of complex process generated in circuits connecting cortex, lim-
bic system, basal ganglia, thalamus, and etc. Behavioral and psychological symptoms of demen-
tia (BPSD) reflect abnormalities of underlying brain function caused by genetic, structural, or
environmental influences. The nature of BPSD is determined by lesion-related factors includ-
ing location, size, and the laterality of the injury as well as involvement of neurotransmitter sys-
tems and host factors including cerebral atrophy, genetic factors, patient's gender, and the
developmental phase of the brain at the time of the insult.
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Amygdala-orbitofrontal limbic division

Medial orbitofrontal cortext™ medial basal amygdala, infra-
callosal area 25, 249} 32, ventromedial temporal area 38,
rostral insula & anterior entorhinal area®} & AZAE o] 9]
O™, lateral orbitofrontal cortext dorsal® caudal basal
amygdala, supracallosal area 249} 32, dorsolateral temporal
area 38, inferior temporal cortex area 20 % supplementary
eye field in dorsal area 63 A5 AAE o] it}

Hippocampal-cingulate limbic division

Papezv= Th4d 22857} sl vk hippocampus) 2 E019}
fornixE %3] mammillary body, mammillothalamic tractE
B3] anterior nucleus of thalamus, cingulate gyrus, retros-
plenial cortex, 123 T}A] hippocampus® AsfA|H 733 <]
o4 W ¢ash(719]) 7t ol FRE 71%skAtH3]. Posterior
cingulate (Brodmann area 23, 29/30)+ 742tz 71932 <]
A7 72| Z posterior parahippocampal area 35/36, presubicu-
lum, prefrontal area 46, caudal parietal area 7 % frontal eye
field area 83} AtS AAE o] ) O™, anterior cingulate (Brod-
)= WHo® F7] Hol¥ S (internal moti-
vational drive) ¢} 9JF& 3t 9 (externally directed

attentional mechanism)$] ¢34 2|2 anterior parahippocam-

mann area 24

pal area 35/36, basal amygdala, prefrontal area 8, 9, 102}

46, caudal orbitofrontal cortex area 47, inferior temporal



Table 1. Neurological Disorders and Associated Behavioral
Disorders

Neurologic Disorders Associated Behavioral Disturbances

Alzheimer's disease Apathy, agitation, depression, irritabili-
ty, anxiety, psychosis

Hallucination, delusion, depression

Disinhibition, apathy

Depression, apathy, psychosis

Dementia with Lewy bodies
Frontotemporal dementia
Vascular dementia
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Table 2. Regional Correlates of Neuropsychiatric Symptoms

Neuropsychiatric Symptoms ~ Regional Dysfunction

Mania Right inferomedial cortex, caudate
nucleus, thalamus, temporal-thalam-
ic projection

Depression Left anterior frontal cortex, left caudate

(in the acute post-stroke period)

Psychosis with first-rank Left temporal cortex

Traumatic brain injury Depression, disinhibition, apathy symptoms
Huntington’s disease Depression, OCD, irritability, apathy Psychosis with Right hemisphere
Parkinson’s disease Depression, anxiety, psychosis (drug- misidentification

associated) Obsessive-compulsive Orbital or medial frontal cortex, cau-
Progressive supranuclear Apathy, disinhibition disorder date nucleus, globus pallidus

palsy Apathy Anterior cingulate gyrus, nucleus

Corticobasal degeneration Depression accumbens, globus pallidus, thala-
Gilles de la Tourette syndrome OCD, hyperactivity-attention deficit mus

disorder Disinhibition Orbitofrontal cortex, hypothalamus,
Multiple sclerosis Depression, eutonia, irritability, anxiety septum
Epilepsy (partial complex) Depression, psychosis Paraphilia Medial temporal cortex, hypothalamus,
HIV encephalopathy Apathy septum, rostral brainstem
HIV, human immunodeficiency virus; OCD, obsessive-compulsive dis-
order. A8 Ache WA 9t o de RUAT 2aA9 7)5He
pole area 38 % rostral insula$} AS AZAE o] Q) = T34 (apathy) # 3HA](visual hallucination)ol] &)
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Subcortical limbic structure

Frontal-subcortical loopsE TFE ts] &3} A5 2451
30 W3k o] 7kl k4], o] F anterior cingu-
late subcortical circuity anterior cingulate|A] A1Z&te] ven-
tral striatum, ventral pallidum, midline thalamic nucleus&
AA THA] anterior cingulate® AZAE o] F7] F-oJ¥ &F(moti-
vated behavior) ©] 71553} 3tk Orbitofrontal subcortical cir-
cuit medial} lateral orbitofrontal cortexdll4 A|2}é}o] ven-
tromedial caudate, mediodorsal globus pallidus interna 2} ros-
tromedial substantia nigra pars reticulata, ventral anterior}
mediodorsal thalamusE #* ©A] medial#} lateral orbitofrontal
cortexoll =] HYHE FHsto] FHFSl 2taA
uh3-3kA gtk

Limbic Chemoarchitecture

Aol e F2 aspartate, FFEAIY (glutamate) 3
GABA Fo°] 2&3l= v, WdAde AZEY, oHEE
(Ach), =99l 2 2o ZH(NE)¢] 243fe] 5 X
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5-HT; receptor) ¢} & (5-HT, receptor) 2 Rt}
Orbitofrontal circuitoll ] MIZEUA Y] 715A 8= 253, 7 ]
581712 7HF A= (obsessive-compulsive disorders) 2 #&
Htt 7k brain stem)®] pedunculopontine®} laterodorsal
tegmental systemolA ABAFE Ache 7|43 3} A)%H(thala-
mus) &2, basal forebrain® septum, vertical@} horizontal
9 basal nucleus of Meynertol| 4] A8
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diagonal band of Broca

Sl substantia nigra pars compacta®lA] AJAFE]o] senso-
rimotor striatum (D» receptor), amygdala®} frontal cortex
(D32} Dy receptor) % hippocampus®}t hypothalamus (Ds
receptor) 2 HUAH HAHEZ/F(psychosis) I &5 #4HA
Ht}, NE2 locus ceruleusollA] AJAte]o] the ]2, dfjuf, 4
2 Ao R A B9kt &5 #dd

2. Pathophysiology of BPSD
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2 UH(Parkinson's disease with dementia)[10]E5 X383} §
/3 A73AZ e ogk Aol A YEhE 7P A7 BPSDo|
—‘?— AL Holx= AD ¥ ALA7)15H ) (mild cognitive
Aol Al SPECTA anterior cingulate®] thARA]
s7F B = m([11, 12], ADA oplEEd Fajad oAl
A (cholinesterase inhibitor) FoJ7} F+HAIL s AA|Zo] BT
F)9tH13]. ©]+= anterior cingulate circuit®] MH 9 ZA
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