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ABSTRACT

The pet industry in Korea is rapidly growing with social changes such as an increase in single-person households and an aging
population. As ownership of companion animals increases, problems related to dog behavior, especially aggression, become more
prominent. Based on recent research, this paper comprehensively analyzed the methods to assess the behavioral characteristics
of canines and the roles of genes and hormones influencing dog behavior. In particular, the effects of genes (DRD4, OXTR, SLC6A4,
HTRIA, HTR1B, and HTR2A) and hormones (Testosterone, Cortisol, and Oxytocin) were examined. The genetic study confirmed
that these genes are associated with various behavioral characteristics such as aggression, impulsiveness, and social interaction.
Hormone research investigated the effects of testosterone, oxytocin, and cortisol such as aggression, social interaction, and stress
relief. This study provides important basic data for understanding problems related to dog behavior. Furthermore, the current study
will aid in developing programs to correct aggressive canine behaviors through genetic markers. It is anticipated that future research
on canine behavior in Korea will advance substantially, ultimately making a notable impact on effectively addressing behavioral
issues in dogs.
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Research Questionnaire(C-BARQ)+= Pennsylvania thatol|A] 7HHE W 0 = oF 100719] AFo= /dE|o] Qlon, 44, 53,
N4 5 14709] =02 35 EAJS H7hsh 4= Itk Table 1 and Serpell, 2003).

Table 1. Behavior categories and characteristics in C-BARQ (Serpell, 2003)

Category Description Related trait
Stranger-directed aggression Hostile responses to strangers entering the dog's or owner's space Aggression, sensitivity to space
Owner-directed aggression Hostile responses to the owner or household members when Aggression, sensitivity to possessions
challenged or while handling food/objects
Dog-directed aggression Hostile responses to unfamiliar dogs Aggression, sensitivity to unfamiliar dogs
Dog rivalry Hostile responses to other familiar dogs in the household Aggression, competitive behavior
Stranger-directed fear Fearful responses to strangers Fear, sensitivity to unfamiliar people
Nonsocial fear Fearful responses to loud noises, traffic, or unfamiliar situations Fear, sensitivity to noise and
environments
Dog-directed fear Fearful responses to unfamiliar dogs Fear, sensitivity to unfamiliar dogs
Separation-related behavior Vocalizing and destructiveness when away from the owner, often with Anxiety, separation distress
signs of anxiety
Attachment and attention-seeking Seeking close contact with the owner and becoming agitated when the Affection-seeking, agitation
owner interacts with others
Trainability Ability to follow commands, learn quickly, and ignore distractions  Trainability, responsiveness to commands
Chasing Chasing small animals like cats or birds Chasing behavior, prey drive
Excitability Strong reactions to stimulating events, with difficulty calming down Excitability, difficulty calming down
afterwards
Touch sensitivity Fearful responses to potentially painful procedures like grooming or vet Sensitivity to touch, fear of pain
visits
Energy level High energy and playful behavior High energy, playfulness
Miscellaneous behavior problems — Includes various issues such as feces eating and repetitive behaviors Various behavior issues

C-BARQ, Canine Behavioral Assessment and Research Questionnaire
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Table 2. Genes associated with canine behavioral traits

Behavioral trait Gene Related SNP Reference
Sociability WBSCR17 (Tandon et al., 2019)
OXTR 158679682 (Bence et al., 2016)
(Kovacs et al., 2016)
158679684 (Persson et al., 2017)
(Lancaster et al., 2017)
1$53576, 151042778, rs2254298 (Cimarelli et al., 2017)

(Kovacs et al., 2016)
(Konno et al., 2018)
1553576, 152254298 (Tops etal., 2018)
Aggression SLC6A4 (Van den Berg et al., 2008)
(Shan et al., 2021)
(Popa et al., 2022)
DRD4 (Niimi et al., 2001)
(Hori et al., 2013)
(Ilska et al., 2017)
Depression MC2R (Switonski et al., 2013)
(i et al., 2022)
SNP, Single nucleotide polymorphism; WBSCR17, Williams-Beuren syndrome chromosome region 17; OXTR, Oxytocin
Receptor; SLC6A4, Solute Carrier Family 6 Member 4; DRD4, Dopamine Receptor D4; MC2R, Melanocortin 2 Receptor
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