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Neurobiological Basis of Anxiety Related Disorders
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Anxiety disorders are characterized by dysregulation of neuroendocrine, neurotransmitter and neuroanatomical functions. Substantial
advances in research method offered new insights into the neurobiologic mechanisms in anxiety disorders. Advances in molecular bi-
ology have enabled illumination of hormone and neurotransmitters that have important roles in anxiety. The neuroanatomic circuits
related to anxiety are also being elucidated by improvements in neuroimaging technology such as structural and functional magnetic
resonance imaging. This article reviews the research data in relation to the neurobiology underlying fear and pathologic anxiety and dis-
cusses their implications for development of biological treatments for anxiety disorders.
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(psychic blindness)’@] 7H&-2 AW} 0]3 Maclean(1949)
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47457 v (prefrontal cortex) 915 £ W 7917} o]
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EokAloll = A= (frontal lobe) WA (limbic system)
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Alg, 474, 214
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Hdol= AH )& (prefrontal cortex)-2
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AHcompensation) T+ 2 749 WA (visceral) HFH-2 &

Neurobiology of Anxiety Disorders I Kim KM, et al

ok A0® AA T A7 He] 44, ol A
] 51 oIS A 19| oA 51 2 top-down

A I J ot H 25 HAA AL 8=t

dk oA 2 A 1) (insular cortex)x} o
1] (cingulate cortex)= g5, E90] Q1%]4 HE Ul
Z}} A5 Sl AEE AEste] AAIE Sl #3sH
Ao AA Yot Wl o] ARz 7k
= o= AV BHE - ShpA|-F Al A (hy pothalamic—pi-
tuitary—adrenal cortex axis, HPA axis)®] 54 u|=ul g+
= F3oh, E¢PolollA= B A0 v T BE F
A2 FAE T e HEA= Hel2 o2 oju| o) i
B BidAlo] &3lom P2 9 Foli 9 3AAe] w3t
o] gl 54 ol YF 9 e I 7)o 5
93} sk

o=

WO ooy ox ol

3ke oh

SHTE)
o
fru
4o

o o

P‘L

Ir

o)

lo

u

u

)

B

%9,

=

o

T

il

Ql’,

s

b

offl

o
o
)
R

5

i

N
o
I
N
N
2
ok
>
ox
filo
)
2
<)
H
__&‘
2
H1
it
<
ot
Mo

12 r
B g

ZHbrain stem) O 2 WA Y5} Z-&4
7|A HBR, ol2fgt HeA ot HHFY 4
EFolfollA FoeS glols 8 714Y
al

glq_.zl)

i

o

2o

ol oo o2 oo
o

TR

é
2>

)

o
> ML oM
r
o

1o
2
fo
)
gt
fllo

)

2= (Neurotransmitters)
Foflof| A o] dfjHalAle] ool

Q [e 2 U S
she ABAgEE

o
3

Exteroceptive Visual, auditory, olfactory or somatosensory stimuli

<]

Interoceptive Viscera, endocrine and autonomic nervous systems

®I

Cerebral cortex

Neurotransmitter

[ Thalamus J(}i)[ Amygdala }<

> Fear & anxiety
Neuroendocrine

I®

Hippocampus

Genetic component

A
[:>

Fig. 1. Neurobiological network re-

" Anticipation, interpretation, recollection
Cognitive X
of perceived stressors
Emotional Evaluation, expression, experience

lated to anxiety.

Jjournal.biolpsychiatry.or.kr 129



Korean J Biol Psychiatry 1 2014;21(4):128-140

Slal Stk E9o9] -2 SAI gamma-aminobutyric acid
(3} GABA)Q] A4 E= S EA 2784 (glutamate) 2]
712 S8l A4 1 Eso] ol Ao ® AYd 4
rk

F-2A| o} FERA= 7] E7gofl ek Sl o] el
¢l M2 Ed(serotonin), =2ot=#d @ (noradrenaline), &£
Il dopamine) T} T Q= A2 AejA 9lom, ojsat &
2 2 ol(monoamine) EHES A4Sk 248st= o &
ootz AL EQPgof o] ey Eol] 8T Ao r 4
Ha Qloh Hlcohyl 2RI = ABAEEA 48AE X
shH A Hicolql 54| AR EY ¢34, w2 EY =%
A, = A, 2 eobdl AR & A~(monoamine oxidase),
7ZH =W 2 EgkA | 2kA (catechol-O-methyl transferase,
o|5} COMT)7} gict."”

FFAAA A AHG TS AEH A0 A 89
Bk ot A7 E E(neuropeptide) 2} $HA| &%k 4l
AR toll= ZY A2 E 7| (cholecystokinin, ©]3} CCK),
Ztehd(galanin), A4 HEI= Y(neuropeptide Y, ©|3} NPY),
v} 3| Al (vasopressin, 0|3} AVP), 2A|EAl(oxytocin), 3
ZE|FZEZH 78] 2A}(corticotrophin releasing factor, ©|
3} CRF) 5°] 3tk CCK= &3 |A 19t v|=417, HAA &
of| A HEAE|H, o]= EFof] SERfollA Eehe sk Tl
HhSal weE Aoz A it Zdepde 1% Lyl
I} = Yol FFS T AEHA ASolA 7k
A0 2 HIEQLE? ™ NPY= FEATNA & -3 & &
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= =
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Aol FHAE 585 291(Genetic contribution to

emotionality)
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tal stable model)" @ 5231 F&Fo] 7iRle] upe} &2 W
At A3 1Y G dvof whef iRk WS 53
&l (developmental dynamic pattern)”©] =g, E<Fzlof 2]
g} BAsA e Sx1o) Aol o Ajket Zlo 2 Bt

2} SV oo Aol MNP Y=H
0] 8} 3 &%} ofj(Panic Disorder)

SZ7ole siRErE, A7394sHE 47 (Anatomical
and neuroimaging findings in panic disorder)
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Fig. 2. Abnormally sensitive fear network of brain focused on amyg-
dala in panic disorder.
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o] TUHE YO ZH, 28] 3 D F42] Aol ]
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Faoh tid3] 9 HEA| &40 715 Eolch 3 fMRI
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(Neuroendocrine and neurotransmitter signaling
in panic disorder)

ool A A1 Al o) ATt HEjAle]o] Fa3t o
= 2o = dA ok A]E g3 (magnetic re-
sonance spectroscopy, ©]5} MRS) A7tol| A= F3-4bof gk
2ol 35 2, A o 18, 7)1 43 (basal ganglia)ollA] GA-

3o 5
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BA B%9] 7FA7F B E Qe v|E 3Atof 3kxlo] F
A} u] 2420 GABA =9 Zo|7F ZHEAE kAL,
dzetEH alprazolam) Ei= A2 -2 (tricyclic an-
tidepressant, ©|8} TCA) ©|0]Z2}7(imipramine)ll £A| &
= A7 aatE Hel SRHES A ' vhEa ] A4eofo) vhe
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Serotonin Reuptake inhibitor, ©|3} SSRI)9} 72 H=o}7]
okE2 paAtolo] FatAel ] F2A = oA gt} SSRIQ
Z 2 2 2 (fluvoxamine) ¥ =8l (paroxetine)> &3 5
Fol| thalf Q1854 7 Het ““PE o aaA]l A= Hhg
Holrkar E_LE]O']EVO) 2= -gFof A} F-37of
of| i =AY B =& A= 50| Q71%=tl|, °]i= SSRI
7} 33 ZAS A7 = 2R 7] o] 3F 2 ARyt )}
2ote RS AR =3k, F3Hgol StEo)A o2 2
A%l yohimbin© & 33} H|S:3E EQHS of7|A17|H A1E
I &F 9 Y L 2otuggdd vt FUek, R =
02 &A1 clonidine= & &3 G35 Eick 9ol g
A& clonidineof thgh WHg-0 2 A T =22 0] uk-g- A

AJUHA %
U R

= O
qol wes &

mlo o>“ ml
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7\}5\—’\]7 |A9E, oA 7FA] 52 dolf 2hAke] U
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SHENE 7H o 2Ake] 4o Azl Aehdate] o
ol sl 2 argt Ao A, debd fAF 2 2E (pro-
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gle—nucleotide polymorphisms, ©]3} SNPs)1} 7-& S A A
2213} ¥HAE]of, Zepdo] 5 FA4F] Azbwe| JaFS v
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274 24k ] 8 4178 A4 21K (brain—derived neuro-
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signaling in posttraumatic stress disorder)
SFEHAEE A B AtollA] alnt-of] ARt Shg(as-
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A mewo] frashs AvE 2k ©ot' E3h CRF Al
52} HPA axis?] 3} ZhAE S 250] AR o]8

U

= A 3 EE 284 Udo]| mE EFES 25323
ZE|Fo|= A% o] Aue 24w 1 Qlck(Fig. 3).
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contribution to posttraumatlc stress disorder)
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Stress Test, ©]s} TSST)& &3l 717 diztat v]uisto] 2k}
oA S7HE FEE BRES B3, FEEY UM A=
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2 PRoA = Aol ofyets AutE Halstol, AllE
SFENE 7HRI o2} At A7k LQJ 24 TE|EE H]
WEkge o, TSSTell oJsf) S7He A=
AAE7 ) = St

ALE|Eobgoo] §RA 291(Genetic contribution
to social anxiety disorder)

e AleA AEd s ek wubhl whge] Bebgie B AlslEobyole] A AT e A9l gick W Ak A}
Qte] Armofl FaFE mIAAL A= - SSRIO ofef Al & SEQHON7F w2 7HEES Bilvhs S AR, &
D3 -8 Bxo ® e BySiE Ao Rl Y BATIH BYTRTE /R sl A E ek
SAeHTable D BAT AT Aol e TS 71 BReh QRS 2
Table 1. Evidence for dopaminergic dysregulation in social anxiety disorder
Author Subjects Comparison group Results

Mikkelsen et al,®¥ 15 patients with Tourette's - Increased phobic symptoms during

1981 disorder low-dose haloperidol treatment

in patients with Tourette's disorder

Stein et al,® 9 subjects of 24 15 parkinsonian patients High association with Parkinson's

1990 parkinsonian patients
with current anxiety
disorder

Liebowitz et al,®?

1992

74 patients with social
phobia

8-wk comparison of phenelzine,
atenolol, or placebo and

disease

Response to monoamine oxidase
inhibitors antidepressants

followed up on a double-blind basis

Johnson et al,*”
1994

49 patients with panic
disorder

Tihonen et al,®®

1997

11 patients with social
phobia

24 normal volunteers

28 healthy comparison subjects
(11 of whom were age and

Lower CSF levels of HVA in patients
with panic disorder and comorbid
social anxiety disorder

Decreased striatal dopamine
reuptake site density

gender-matched to the patients)

Schneier et al,®”
2000

10 subjects with social
phobia

10 healthy comparison subjects,
matfched by age and sex

Low dopamine D2 receptor binding
in the striatum

— :none, CSF : cerebrospinal fluid, HVA : homovanillic acid
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Table 2. Neurotransmitter and neuroendocrine signaling in anxiety related disorders

f’onic PTSD Socigl anxiety Gfenero.lized
disorder disorder anxiety disorder
Decreased cortical GABA concentrations + NS NS +
Elevated excitatory glutamatergic signaling + + +
Increased anxiogenic response to mCPP + + +
Increased plasma NE with traumatic reminders/panic attacks + + -
Increased anxiogenic response to CCK + + +
Elevated CRF concenfrations in the CSF + + NS -
Altered plasma cortisol concentration with 24 hour sampling + (inc.) + (dec.) + (inc.) -

— 2 One or more studies did not support this finding (with no positive studies), or the majority of studies do not support this finding, + :
At least one study supports this finding and no studies do not, or the majority of studies support the finding. CRF : corticotropin-re-

leasing factor, CCK : cholecystokinin, CSF : cerebrospinal fluid, dec. : decrease, inc. :

increase, NE : norepinephrine, NS : not stud-

ied, PTSD : posttraumatic stress disorder, GABA : gamma-aminobutyric acid, mCPP : metachlorophenylpiperazine

H|5 W= SSRIZF HEQPEollol] autAolz gt EtollA 7}
7 wo| AH oFE2 TrEAEelH o] = IF 3|¥|(harm av-
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