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Right Amygdalar Laterobasal Subregional Differences in Healthy Adults
with Different Novelty Seeking Tendencies

Hanbyul Cho, BS," Binna Kim, BS,"” Jihye Choi, BA,! Yujin Jeon, MD, MS,’

Jihyun H. Kim, MD, MS, JiyoungJ. Jung, MD,’ Jooyeon Jamie Im, BA,' Sun-Hea Lee, MD?

'Interdisciplinary Program in Neuroscience, Seoul National University College of Natural Sciences, Seoul, Korea
’Department of Psychiatry, Seoul National University College of Medicine, Seoul, Korea

Objectives  Novelty seeking (NS) represents a dopaminergically modulated tendency toward frequent exploratory activity. Consid-
ering the reports showing the relationship between exploratory activity and amygdalar function and structure, and the fact that amyg-
dala is one of the key structures that constitute the dopaminergic pathway in the brain, amygdala might be closely related to NS tenden-
cies. Amygdalar subregional analysis method, which has the enhanced sensitivity compared to the volumteric approach would be
appropriate in investigating the subtle differences of amygdalar structures among healthy individuals. The aim of the current study was
to examine whether amygdalar subregional morphometric characteristics are associated with the NS tendencies in healthy adults using
the amygdalar subregional analysis method.

Methods  Twenty-six healthy adults (12 males, 14 females ; mean age 29.8 * 6.2 years) were screened for eligibility. All subjects com-
pleted the Korean version of the Temperament and Character Inventory (TCI) and underwent high-resolution brain magnetic resonance
imaging. Individuals were divided into 2 groups according to NS scores of the TCI.

Results Individuals of the high NS group had significantly larger laterobasal subregions in right amygdala, after adjustment with the
brain parenchymal volumes. Sensitivity analyses for each potential confounding factor such as age, education years and Hamilton De-
pression Rating Scale (HDRS) scores demonstrated consistent results.

Conclusions  This study suggests that NS differences are associated with the laterobasal subregion of the amygdala.

Key Words  Novelty seeking - Amygdala - Laterobasal subregion - Temperament and character inventory - Magnetic resonance
imaging.
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Table 1. Demographic and clinical characteristics of participants
Low novelty  High novelty
seeking seeking P
group (n =13) group (n =13) value
Mean + SD Mean + SD

Demographic variables

Sex (men/women) 7/6 7/6

Age (year) 28.8 + 6.0 309 + 6.4 0.374

Education (year) 15.8 + 2.0 161+ 1.3 0.735
Clinical variables

Smoking 2.4+ 38 70+ 11.4 0.316

(pack-yean*
Alcohol use 8/1 9/3
(social drinker/
non-drinker) '

HDRS scores*® 2.2 + 3.1 20+ 24 0.876

BDI Il scores’ 49 + 5.1 58+ 4.4 0.671
TCl score

Novelty seeking 12.8 + 3.4 242 £+ 3.1 < 0.001

. data missing for 9 subjects, T : data missing for 5 subjects, T :
data missing for 3 subjects, § : data missing for 2 subjects. SD :
standard deviation, HDRS : Hamilton Depression Rating Scale,
BDI : Beck Depression Inventory, TCl : Korean-Version of the
Temperament and Character Inventory

Anterior Medial Posterior Lateral
. 0 7 i “
apkh s ¥ S
- 0 “ ' V
Anterior Lateral Posterior Medial
I High novelty seekers (n = 3) > low novelty seekers (n = 13)
FDR corrected p < 0.05

Fig. 1. Amygdalar surface areas that show significant differences
in radii from the center of inertia to the surface points between high
novelty seekers (n = 13) and low novelty seekers (n = 13). Gener-
alized linear model was used to calculate the group differences in
amygdalar radii with brain parenchymal volume as a covariate. In
order to correct for multiple comparisons of radii from the center of
inertia to 1000 surface points, false discovery rate correction was
used. Surface areas that high novelty seekers had longer amygda-
lar radii than low novelty seekers, i.e., enlarged areas, were marked
in red color. There were no regions that high novelty seekers had
shorter amygdalar radii. L : left, R : right.
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P < 0001 i 70 b < 0001
T 659 ] € 65 =
£ C 3| £ C =
T 60 £ 1118 eoL :
o E 7 s C
2 55 L 2 55
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0.0 . 0.0 [ |
Fig. 2. Results from sensitivity anal- Low novelty High novelty Low novelty High novelty
yseis adjusting for additional covari- A seekers (n = 13) seekers (n=13) B seekers (n = 13) seekers (n = 13)
ates. The mean radii of surface areas
that high novelty seekers had signif- 7.0 5 <0001 7.0 5 <0001
icantly longer amygdalar radii were | ]
calculated. A : These values were | © 65 E e 65 7]
then subjected to a generalized lin-| £ B || £ o 3
ear model that included brain paren-| S 60 = g 60 1 3
chymal volume as a covariate, aswas | 5 = 7 5 E
used in the point-wise analysis (Fig. | € 55 4. 2 55
1). B : Age was added as an additio- | = T -
nal covariate in the model. C : Edu-| < 50 < 50 A
cation year was added as an additio-
h - | || [ ||
nal covariate. D : Total score of Hamil- 00 ) ; o novelt 00 ) ) o novel
: : _ ow novelty igh novelty ow novelty igh novelty
:jO;dDaesp;is:ggitli:({;tlar;gc?\?aallfar;as ad C seekers (N = 13) seekers (n = 13) D seekers (N =13) seekers (n=13)
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