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Aim

 

A person with Type A personality is an ‘aggressor’ compared with the rarely harried
Type B. Although debrisoquine hydroxylase (CYP2D6) capacity has been associated
with personality, no study has specifically investigated its association with personality
Type A and B. Therefore the aim of this research was to study the impact of 

 

CYP2D6

 

on Type A and B personality.

 

Methods

 

Type A and B personality questionnaires were administered to 48 healthy patients
undergoing elective orthopaedic surgery. After obtaining informed consent, patients
were genotyped for the various 

 

CYP2D6

 

 alleles by allele-specific polymerase chain
reaction. Based on the genotypes, patients were grouped as extensive metabolizer
(EM)1 (normal) (

 

CYP2D6
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1/

 

*

 

1

 

), EM2 (intermediate) (
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, C
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). 

 

c

 

2

 

 was used to determine the relation-
ship between the groups and personality types.

 

Results

 

The percentages of patients who were of the EM1, EM2 and EM3 groups were 20.8%,
52.1% and 27.1%, respectively. There was a significant difference (

 

P =

 

 0.032)
between the three groups in terms of personality type, in which EM1 showed a
tendency to be of personality Type A while EM2 and EM3 tended to be of personality
Type B.

 

Conclusion

 

The study suggests that there is a relationship between CYP2D6 activity and Type A
and B personality.

 

Introduction

 

A number of studies in Caucasian populations have
shown a relationship between genotype and the extent
of the metabolism of CYP2D6 substrate, debrisoquine
[1]. Individuals lacking significant metabolism [poor
metabolizers, (PM)] are almost always homozygous
for null alleles, whereas individuals homozygous for

 

CYP2D6

 

*

 

10

 

 have slower rates of metabolism than
individuals homozygous for 

 

CYP2D6

 

 wild type who

are not phenotypically PMs [2]. Extensive metaboliz-
ers (EMs) are individuals who are homozygous or het-
erozygous for the wild type and exhibit normal
enzyme activity, while ultrarapid metabolizers (UMs)
are carriers of duplicated or multiduplicated active
genes [3, 4]. Variations of drug metabolism among
ethnic groups also exist [5]. Care must therefore be
taken when interpreting results from different ethnic
groups.
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It has also been shown that there are significant per-
sonality differences between EM and PM of debriso-
quine among healthy volunteers living in Sweden [6]
and Spain [7] when assessed using the Karolinska
Scales of Personality inventory. It was postulated that
debrisoquine hydroxylase also metabolizes endogenous
substance(s) such as biogenic neurotransmitter amines
important for the central nervous function [6]. There is
now considerable evidence that debrisoquine hydroxy-
lase is also present and functions in the human brain
[8–10]. It was hypothesized that PMs of debrisoquine
have low activity of this enzyme in the brain as well as
in the liver, which may decrease the metabolism of an
endogenous substance in the central nervous system
(CNS), causing personality differences from the EMs
[7].

The Karolinska Scales of Personality inventory con-
tains 135 statements that measure differences in person-
ality variables such as somatic anxiety, impulsiveness
and psychasthenia [10]. Compared with this inventory,
the Personality Type A and B questionnaire is short and
is much simpler to administer [11]. No study has so far
attempted to determine the relationship between
debrisoquine hydroxylation capacity and Type A and B
personality, and to our knowledge this is the first to do
so.

 

Methods

 

Selection of subjects

 

Forty-eight (39 males and nine females) unrelated
patients were selected based on the study’s inclusion
and exclusion criteria. Written informed consent was
obtained from each patient after a full explanation of the
study. Their ages ranged between 18 and 48 (mean 

 

±

 

 SD
=24.73 

 

±

 

 8.86 years). There were 44 Malays, three Chi-
nese and one Indian.

Patients included were those going for elective ortho-
paedic surgery such as removal of implant and open
reduction internal fixation in Hospital Universiti Sains
Malaysia. The questionnaires were administered preop-
eratively. Subjects were otherwise healthy as assessed
by medical history and physical examination. Those
with head injuries or those who could not understand
instructions regarding the study protocol were excluded.
The study was approved by the university’s Research
and Ethics Committee and complies with the Declara-
tion of Helsinki.

 

Experimental protocols

 

The Type A and B personality questionnaire based on
the short rating scale of Bortner [11] was used. The
questionnaire was translated into the national language

(Bahasa Malaysia) by the researchers and then trans-
lated back into English by an independent person. The
Bahasa Malaysia translated version was first validated
using 30 patients. These results were not included in the
study. When patients were found to be illiterate (two
cases), the questionnaire was read out and filled in by
the researcher according to the answers given. The same
researcher was used for all subjects in order to avoid
bias.

Blood (2 ml) was collected from each patient into
EDTA tubes (Eppendorf, Westbury, NY, USA) for geno-
typing. Each sample was shaken gently for adequate
mixing with the anticoagulant before being immediately
transported on ice to the laboratory. The samples were
stored at 

 

-

 

20 

 

∞

 

C until DNA extraction (within 5 days).

 

DNA extraction

 

Genomic DNA was isolated from peripheral lympho-
cytes of each patient. The blood was transferred into
a 50-ml sterile conical propylene tube (Becton
Dickinson, San Jose, CA, USA) before the addition of
2 ml of cold sterile lysis buffer (0.64 

 

M

 

 sucrose, 0.02 

 

M

 

Tris–HCl, 2% Triton-X100). The tubes were centrifuged
at 3500 r.p.m. (2200 g) for 15 min at 4 

 

∞

 

C. The super-
natant was decanted and the pellet washed with Tris–
EDTA (TE). This procedure was repeated twice and
each pellet was resuspended in 2 ml saline–EDTA.
Then, 100 

 

m

 

l of 20% SDS and 12.5 

 

m

 

l of RNase-A
(10 mg ml

 

-

 

1

 

) (Clontech, Palo Alto, CA, USA) were
added to each tube before incubation at 37 

 

∞

 

C for 1 h.
Next, 12.5 

 

m

 

l of proteinase-K (20 mg ml

 

-

 

1

 

) (Clontech)
were added to the tubes before overnight incubation at
37 

 

∞

 

C. DNA was then ethanol precipitated and resus-
pended in 200 

 

m

 

l TE buffer.

 

Genotyping

 

Polymerase chain reaction (PCR) was performed to
detect *

 

3

 

 and *

 

4

 

 alleles according to the method
described by Heim and Meyer [12], with slight modifi-
cations. Genotyping for C188/T mutation was per-
formed using two primer sets 9/10 and 9/10B according
to the modified method of Johansson 

 

et al.

 

 [13]. The
assays for 

 

CYP2D6

 

*

 

5

 

 and the duplication gene were
based on the methods described by Steen 

 

et al.

 

 [14],
while the assays for the 

 

CYP2D6

 

*

 

9

 

 and 

 

CYP2D6

 

*

 

17

 

alleles were based on the methods described by Tyndale

 

et al.

 

 [15] and Masimirembwa 

 

et al.

 

 [16], respectively,
with slight modifications.

Based on the genotypes, patients were grouped
into three main classes: EM1 (
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CYP2D6*5/*10, CYP2D6*10/*10 and CYP2D6*10/
*17). Allele frequency was also calculated among the
patients sampled [17]. Only alleles that are commonly
found among Asian subjects were studied [18, 19].

Statistics
A 2 ¥ 3 c2 table was used to determine the relationship
between patients’ personality type and the various gen-
otype groups. c2 was also used to assess the difference
between sex, race, smoking status and fracture types
among the groups. When more than 20% of the cells in
the c2 table had expected frequency <5, Fisher’s exact
test was used. ANOVA was used to compare the three
groups in terms of age and body weight. A P-value of
<0.05 was considered to be statistically significant. Data
were analysed using SPSS (Version 10.0, Stigmastat,
SPSS Science, Chicago, IL, USA) on an IBM-
compatible computer.

Sample size calculation
The formula for single proportion sample size was used
to determine the appropriate sample size (n) for the
study [20].

Using the formula:

n  =  (z/D)2p(1  -  p)

where p = proportion of EM among Asians reported by
previous studies [18, 19] = 0.98, D = 95% confidence
interval width of ±5% = 0.05, when a= 0.05 and
b= 0.80 (80% power to detect differences), za = 1.960.

Therefore,

n  =  (1.96/0.05)20.98(1  -  0.98)  =  30

Our sample size of 48 subjects was therefore adequate
for the study among Asian subjects.

For comparison, when subjects were Caucasians and
the percentage of PMs were higher (7%) [6], the calcu-
lated sample size is more, as calculated below:

n  =  (1.96/0.05)20.93(1  -  0.93)  =  100

Results
The number of patients who were EM1, EM2 and EM3
was 10, 25 and 13, respectively (Table 1). No patients
were found to be of PM or UM status. Most (81.2%) of
the patients were students. There was no significant dif-
ference in terms of age, sex, race, body weight, smoking
status or fracture types among the three genotype groups.

Figure 1 shows the distribution of personality types
in the various groups, while Figure 2 shows the calcu-
lated allele frequencies. The groups with the ‘interme-
diate’ (EM2) and ‘slow’ enzyme activity (EM3) were

Table 1
Reported CYP2D6 genotypes and their groupings

Genotype Group n Percentage

*4/*10 EM3 5 10.42
*5/*10 EM3 3 6.25

*10/*10 EM3 4 8.33
*10/*17 EM3 1 2.08
*1/*5 EM2 1 2.08
*1/*9 EM2 1 2.08
*1/*4 EM2 1 2.08
*1/*10 EM2 23 45.83
*1/*1 EM1 10 20.83

Total 49 100.00

Figure 1
Distribution of patients who were of Type A and B personalities in their 

various groupings. (EM1 = CYP2D6*1/*1), (EM2 = CYP2D6*1/*4, 

CYP2D6*1/*5, CYP2D6*1/*9 & CYP2D6*1/*10) and (EM3 = CYP2D6*4/

*10, CYP2D6*5/*10, CYP2D6*10/*10 & CYP2D6*10/*17). Personality 
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Figure 2
Calculated allele frequency among the patients (n = 96)
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found to be mainly of personality Type B compared with
the ‘normal’ type (EM1) (P = 0.032), in which there
was a predominance of Type A.

Discussion
More than 90% of PMs can be diagnosed by using
PCR and additional PCR analysis in selected cases
[21]. Although CYP2D6*4 is the most common allele
occurring in Caucasians [22], CYP2D6*10 has been
found to be more common among Japanese and Chi-
nese [2], and among Malays it has been reported to
occur at 49.5% [18]. In this study, the percentage
occurrence of CYP2D6*10 (45%) is very close to that
reported mainly because most (86.3%) of our subjects
were also Malays. From the calculated allele fre-
quency, it is possible that Malay subjects have more
similarity to the Chinese and Japanese populations
compared with Caucasians in terms of debrisoquine
hydroxylation capacity.

There has been little information on the frequency of
CYP2D6 mutations among South-east Asian popula-
tions. The frequency of PMs has been reported to be as
low as 1% in these populations [23] and is about 2% in
other studies [18, 19]. As there was no patient found to
be of PM or UM status in our study, a comparison of
the personalities of EMs with these groups could not be
carried out. A different personality type was nevertheless
observed within the Ems, with the ‘normal’ group having
personality that is largely Type A and the ‘intermediate’
and ‘slow’ metabolizer groups showing a preponderance
of Type B personality. The Spanish group [7] also found
differences in personality type within the EM envelope
indicating that there is a direct relationship between
debrisoquine hydroxylase activity and personality type.

Type A behaviour is characterized by a feeling of a
chronic sense of time urgency, excessive competitive
drive, impatience and hostility [24]. Those with Type B
personalities are the opposite. They are rarely harried
and have low or no desire to obtain a wildly increasing
number of things in an ever-decreasing amount of time
[24]. Compared with the Personality Type A and B ques-
tionnaire by Bortner as used in this study, the Karolinska
Scales of Personality Inventory used by both the Spanish
[7] and the Swedish [6] groups measure a different type
of personality. Using the inventory, the Spanish group
has found that the EM1 group are less prone to anxiety
(low scores in psychic anxiety) and are more success-
fully sociable (higher scores in the socialization scale)
[7]. This implies high vitality, alertness, efficiency and
ease of decision-making [6]. The Swedish group, on the
other hand, found opposite results [6]. However, our
study, which measures personality Type A and B, is more

similar to the Swedish group in which EM1 is found to
be more prone to anxiety (having Type A personality).

In this study we chose to measure personality Type A
and B rather than to use the long Karolinska Scales of
Personality Inventory, because the short rating scale is
simple and easy to administer without being too taxing
for patients. We also found the results among our Malay-
sian subjects to be no different from the Swedish group
that assessed personality using the Karolinska Scales of
Personality Inventory.

CYP2D6 is highly polymorphic. Even though our cal-
culated sample size of 48 was adequate as confirmed by
the statistically positive result, a larger sample size may
be warranted to substantiate the association between
personality Type A and B with the CYP2D6 gene.

In conclusion, this study suggests that there exists a
relationship between CYP2D6 activity and personality
Type A and B, with the EM1 group showing a tendency
to be of personality Type A, while EM2 and EM3 tend
to be of personality Type B. The association between
CYP2D6 and a dopamine transporter [8] suggests a role
of the dopamine system in the brain as part of the rela-
tionship between personality Type A and B and debriso-
quine hydroxylation capacity. However, further studies
are warranted to confirm this association.
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