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Association between Genetic Polymorphism of Multidrug
Resistance 1 Gene and Sasang Constitutions
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Multidrug resistance 1 (MDR1) is a gene that expresses P-glycoprotein (P-gp), a drug trans-
porter protein. Genetic polymorphisms of MDR1 can be associated with Sasang constitutions
because Sasang constitutional medicine (SCM) prescribes different drugs according to different
constitutions. A Questionnaire for Sasang Constitution Classification II (QSCC II) was used
to diagnose Sasang constitutions. Two hundred and seven healthy people whose Sasang con-
stitutions had been identified were tested. Genotype analyses, restriction fragment length poly-
morphism (RFLP) and pyrosequencing were used in MDR1 C1236T, and in MDR1 G2677T/A
and C3435T, respectively. Significant differences in MDR1 C1236T genotypes were found
between So-yangin and So-eumin. MDR1 G2677T/A genotype also showed significant differ-
ences in allele distribution between So-yangin and Tae-eumin. So-yangin and So-eumin showed
significant differences in the distribution of both 1236C-2677G-3435C and 1236T-2677G-3435T,
haplotypes of MDR1. The genetic polymorphism of the MDR1 gene was thus shown to be an
indicator that could distinguish So-yangin from other constitutions.

Keywords: ABCB1 (MDR1) – P-glycoprotein – pyrosequencing – Sasang constitutional
medicine

Introduction

In Sasang constitutional medicine (SCM), a unique trad-

itional individualized medicinal system in Korea, human

beings are classified into four constitutions. Diagnosis

of Sasang constitutions utilize physical observational

categories such as physical appearance and facial features

as well as the way of speaking, mental characteristics

such as temperament and talent and constant mind,

symptomatic observation categories such as healthy

state, disease-specific symptoms, major diseases,

common symptoms, etc. (1).

In addition, different drugs are applied according to

the Sasang constitution of the individual, and sometimes

constitution is diagnosed based on reaction to a specific

drug. Differences in the process by which a drug works

and produces its efficacy in the body is considered to

determine the differences in sensitivity to the drug

among the Sasang constitutions and may therefore play

an important role in identifying the constitution.
For this reason, symptomatic observations are used in

the form of inquiry or drug-based diagnosis, which eval-

uates the response after administration of herbal medica-

tion and is thought to be most crucial in diagnosis (2).
Recently, active research has been conducted on the

association of genes and Sasang constitutions for consti-

tution diagnosis using genetic information. This is based

on common points between genes and Sasang consti-

tutions such as inherence, lifelong permanence and
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determination of body shapes and functions (3). In a
study with 163 subjects from 37 families, to prove that
the Sasang constitution was inherited, the correlation
between the parents’ constitution and their children’s
constitution was examined through Fisher’s exact test,
kappa coefficient and correspondence analysis. It was
reported that the parents’ constitution, in particular the
mother’s constitution, was inherited by their children (4).
Genes presumed to be associated with the Sasang consti-
tution are angiotensin converting enzyme (ACE) (5),
human leukocyte antigen (HLA) (6), interleukin-1 recep-
tor antagonist (IL-1Ra) (7), interleukin-1 beta (IL-1ß) (8),
cholecystokinin (CCK) (9), cytochrome P450 (CYP450)
(10,11), among others. It was reported that the ACE
gene Type II was associated with So-eumin and Type
DD with Tae-eumin. In obese women, the IL-1ß gene
was associated with body mass index (BMI), and with
Tae-eumin. It was also reported that in the CCK gene,
the C/T type, one of the variations of promoter 1421, was
significantly different among the Sasang constitution
groups. Some studies have reported that cytochrome
P450, a functional gene associated with the metabolism
of various drugs, has different distribution patterns based
on the Sasang constitution of the individual (11). The
multiplex DNA amplification and detection of single
nucleotide polymorphisms (SNPs) on microarrays are
ideal for SNP or mutation detection analysis and can
also be applied to Sasang diagnostics in the future (12).
The multidrug resistance 1 (MDR1) gene, which is

involved in drug transportation, was first identified in
1976 by Juliano and Ling, who showed that P-gp was
expressed as an MDR1 phenotype (13). P-gp plays a
role in protecting the body by discharging toxic foreign
substances and metabolic products through bile juice,
urine or intestinal lumen and preventing them from

accumulating in the brain, testicle or fetus (14,15). The
expression of P-gp in the gastrointestinal tract controls
the absorption of drugs, and this restricts the transporta-
tion of the drug to its acting locus. Consequently the
expression of P-gp has a direct effect on in vivo drug
concentration (16). In addition, MDR1 genetic poly-
morphism has a considerable effect on the expression
and activity of P-gp (17).
It was reported that MDR1 genetic polymorphism varies

among races. The distribution of MDR1 genetic poly-
morphism in Asians is different from that of Caucasians
or Africans; even among Asians, Koreans show a different
distribution of this genetic polymorphism compared with
Malaysians or Chinese (18). Thus, within Koreans, the
distribution of polymorphism is likely to be different
according to the characteristic of localities or the nature
of groups. That is, the distribution may be different
among the groups of Sasang constitution, which is an
overall expression of mental and physical characteristics.
The possible reasons for variations in efficacy of drugs

based on Sasang constitution are as follows. Genetic var-
iations in drug metabolism may exist among patients.
Thus, drug-metabolizing enzymes such as CYP450 may
function differently in each constitution. Differences in
genes regulating drug transporters such as MDR1 may
also be involved, as this would affect the transport of a
metabolized drug to the acting locus. Variations in effects
of the same drug due to polymorphism of target recep-
tors or genes involved in signal transduction should also
be considered (19).
The MDR1 gene has around 100 SNPs. Here, we inves-

tigated the three major SNPs: C1236T is located in
exon 12, G2677T/A in exon 21 and C3435T in exon 26
(Fig. 1). The present study examined the association of
the main polymorphisms of C1236T located in exon 12,

Figure 1. The locations of the identified polymorphisms (arrows) are indicated in relation to the exon structure of the human MDR-1 gene and

the predicted topology of P-gp.
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G2677T/A in exon 21 and C3435T in exon 26 among
some 100 SNPs of the MDR1 gene with Sasang

constitutions.

Methods

Subjects and DNA Extraction

This study was conducted with young and healthy
volunteers from March 2004 to December 2006. The
Institutional Review Boards of Wonkwang University
Hospital approved the protocol of the present study.
The subjects were confirmed to be �18 years without
any particular disease. Before participating in the test,

the subjects were given information on the contents and
procedure of the test, and voluntary written consent
was obtained from each subject. Sasang constitution
was diagnosed using the Questionnaire for Sasang
Constitution Classification II (QSCC II), which was
developed by Kyunghee University and programmed in
1996. Among 290 volunteers in our study, 207 individuals

got the concrete Sasang constitution diagnosis with
QSCC II. Three milliliters of blood was drawn by veni-
puncture and the DNA was extracted. The concentration
and purity of isolated DNA were determined by the
OD260/OD280 absorbance ratio.

Polymerase Chain Reaction and Restriction Fragment

Length Polymorphism Analysis of MDR1 C1236T

The SNPs were detected by sequence-specific primer
polymerase chain reaction (SSP-PCR) using primer
mixes (Table 1). The PCR reaction was amplified using
a PCR machine (TAKARA, Japan). Denaturation was
conducted for 30 s at 94�C, and then cycles of DNA
denaturation at 94�C for 30 s, primer annealing at 55�C

for 1min, and extension at 72�C for 30 s were repeated
35 times. In the last cycle, DNA synthesis was conducted
at 72�C for 10min so that the 30-end of the DNA under
synthesis was filled completely. Electrophoresis of the

reactant in 2% agarose gel confirmed the presence of
the amplicons obtained from the PCR.
Genotype analysis was conducted using restriction frag-

ment length polymorphism (RFLP) for MDR1 C1236T.
The PCR product was digested with Hae III restriction
enzyme (New England BioLabs, Beverly, MA, USA)
which digests only the wild-type allele in the mutation
allele of MDR1 1236 (Fig. 2).

Pyrosequencing of MDR1 G2677T/A and C3435T

Pyrosequencing analysis was carried out using a PSQ 96
machine (Pyrosequencing Advanced Biotechnologies,
Uppsala, Sweden) and sequencing primers of MDR1
2677 and 3435 were 50-GATAAGAAAGAACTAGA
AGG-30 and 50-GGTGTCACAGGAAGAGAT-30,
respectively.
After the immobilization of the PCR product using

streptavidin sepharose beads (streptavidin sepharose
HP, Amersham Pharmacia Biotech, Uppsala, Sweden),
the sequencing primer was combined with single-stranded
DNA by incubating the PSQ 96 Plate Low at 95�C for
2min, and then at room temperature for 5min. The PSQ
96 Plate Low and a cartridge filled with the substrate,
enzyme and nucleotides of PSQ 96 SNP Reagent kit
(Pyrosequencing Advanced Biotechnologies, Uppsala,
Sweden) were put in the chamber of a PSQ 96 machine
(Pyrosequencing Advanced Biotechnologies) and analysis
was conducted.

Figure 2. PCR-based diagnostic test for MDR1 C1236T mutation. (A) Strategy used to genotype genomic DNA from human blood, utilizing

PCR amplification of exon 12 followed by Hae b digestion. (B) Agarose gel electrophoresis shows the analysis of MDR1 C1236T. Note: Lane 1

is 100 bp size marker. Lanes 5 and 10 are homozygous (C/C type), lanes 4 and 7 are wild-type (T/T type), lanes 2, 3, 6, 8 and 9 are heterozygous (C/T

type).

Table 1. Primer sequences used in PCR amplification

Name Sequence

MDR1 1236
sense primer

50-TCTTTGTCACTTTATCCAGC-30

MDR1 1236
anti-sense primer

50-TCTCACCATCCCCTCTGT-30

MDR1 2677
sense primer

50-TGTTGTCTGGACAAGCACTGA-30

MDR1 2677
anti-sense primer

50-Bio-GCATAGTAAGCAGTAGGGA
GTAACAA-30

MDR1 3435
Sense primer

50-GGGTGGTGTCACAGGAAGAG-30

MDR1 3435
Anti-sense primer

50-Bio-CATGCTCCCAGGCTGTTTAT-30
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Through the above-described process, we investigated
the G4T/A polymorphism of position 2677 of the
MDR1 gene, and the C/T polymorphism of position
3435 (Figs 3 and 4).

Statistical Analysis

Statistical analysis was performed using SPSS 12.0
(SPSS Inc., USA). Differences in genotype distribution
among the Sasang constitution groups were analyzed

using the chi-squared test. The significance level was
0.05. The haplotype structure of the MDR1 gene was
determined using three different SNPs and analyzed
using the SNPAlyze software (DYNACOM, Japan).

Results

Proportions of each Sasang Constitution

Of the 207 subjects, 51 (24.7%) were Tae-eumin, 56
(27.0%) were So-yangin and 100 (48.3%) were So-eumin.

Figure 3. Representative pyrograms for the genotyping of the G2677T/A SNP illustrating a homozygous wild-type (G/G), a heterozygous G/T,

a T homozygous individual (T/T), a G/A heterozygous individual, a T/A heterozygous and an A homozygous individual (A/A).

Figure 4. Representative pyrograms for the genotyping of the C3435T SNP illustrating an individual homozygous wild-type (C/C), a heterozygous

(C/T) and a T homozygous individual (T/T).
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The prevalence of the Tae-yangin is assumed to be very
low in the literature (3,20), therefore, no one was diagnosed
as Tae-yangin. The average age was 25.4 years, and 130
subjects were males while 77 were females (Table 2).

MDR1 C1236T Genotype and Allele Frequency

The distribution of MDR1 C1236T genetic polymorphism
among the Sasang constitution groups is shown in the
Table 3. When the Sasang constitution groups were com-
pared two by two, significant differences were observed
between the So-yangin group and the So-eumin group
(P¼ 0.03) (Table 3). However, there was no significant
difference in the distribution of the MDR1 C1236T gene
allele frequency among the Sasang constitution groups.

MDR1 G2677T/A, C3435T Genotype and Allele

Frequency

In the MDR1 G2677T/A region, no significant difference
was observed among the Sasang constitution groups

(data not shown). However, in the distributional analysis
of the MDR1 G2677T/A gene allele among the Sasang
constitution groups, significant differences were observed
by �2 test between the Tae-eumin group and the
So-yangin group (P¼ 0.04) (Table 4). The genotype and
allele frequency of the C3435T region among the Sasang
constitution groups showed no significant difference.

Distribution of MDR1 C1236T, G2677T/A and

C3435T Haplotypes

In the MDR1gene, C1236T, G2677T/A and C3435T
haplotypes among the Sasang constitution groups
showed some variation. The distribution of MDR1 geno-
types in 207 samples was compared with Hardy–
Weinberg equilibrium by �2 test to check for selection
bias. There was a significant difference between the
So-yangin group and the So-eumin group in C-G-C,
one of major haplotypes (P¼ 0.04), and between the
So-yangin group and the So-eumin group in haplotype
T-G-T (P¼ 0.03). In minor haplotypes T-A-C and C-T-T
as well, significant differences were observed among the
Sasang constitution groups (Table 5).

Discussion

The purpose of this study was to find scientific evidence
that there are differences between the Sasang constitu-
tions. To diagnose the Sasang constitution of the volun-
teers, we used the objective questionnaire, QSCCa.

Table 5. Haplotype frequencies of MDR1 SNPs in Sasang constitutions

Haplotypes of MDR1 gene Haplotype frequency in each group P*

T1236C G2677T/A C3435T Tae-eumin
(n¼ 51) (%)

So-yangin
(n¼ 56) (%)

So-eumin
(n¼ 100) (%)

Pa/Pb/Pc

T T T 24.08 26.47 28.58 0.68/0.68/0.40
C G C 22.44 13.70 23.18 0.09/0.04/0.88
T G C 24.22 15.83 17.14 0.12/0.76/0.14
C A C 13.44 14.46 14.98 0.82/0.90/0.71
T T C 5.24 5.26 4.53 0.99/0.77/0.78
T G T 5.00 6.19 1.72 0.70/0.03/0.10
C T C 2.05 5.39 3.39 0.20/0.39/0.51
T A C 1.25 7.86 1.28 0.02/0.002/0.98
C T T – 4.85 – 0.02/0.001/–
T A T – – 2.74 –/0.07/0.32
C G T 1.29 – 2.45 0.22/0.09/0.50

Dash indicates values below 0.01%; aTae-eumin versus So-yangin; bSo-yangin versus So-eumin; cTae-eumin versus So-eumin; *Values calculated by
�2-test.

Table 3. Frequencies of MDR1 C1236T genotype and Sasang
constitutions

Tae-eumin
(n¼ 51) (%)

So-yangin
(n¼ 56) (%)

So-eumin
(n¼ 100) (%)

P*

T/T 17 (33.3) 23 (41.1) 25 (25.0)
C/T 28 (54.9) 23 (41.1) 62 (62.0) 0.33a/0.03b/0.55c

C/C 6 (11.8) 10 (17.9) 13 (13.0)

aTae-eumin versus So-yangin; bSo-yangin versus So-eumin; cTae-eumin
versus So-eumin; *Values calculated by �2-test.

Table 4. Frequencies of MDR1 G2677T/A allele in Sasang constitutions

Tae-eumin
(n¼ 102) (%)

So-yangin
(n¼ 112) (%)

So-eumin
(n¼ 200) (%)

P*

G 54 (52.9) 40 (35.7) 89 (44.5) 0.04a/0.31b/0.37c

T 32 (31.4) 47 (42.0) 73 (36.5)
A 16 (15.7) 25 (22.3) 38 (19.0)

aTae-eumin versus So-yangin; bSo-yangin versus So-eumin; cTae-eumin
versus So-eumin; *Values calculated by �2-test.

Table 2. Distribution of Sasang constitutions

Tae-eumin So-yangin So-eumin

Total, n (%) 51 (24.7) 56 (27.0) 100 (48.3)
Age (years) 26.3� 5.0 25.2� 5.6 24.6� 4.4
Gender (%)

Males 38 (74.5) 30 (53.6) 62 (62.0)
Females 13 (25.5) 26 (46.4) 38 (38.0)
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The accuracy of the results of QSCCa, compared with
the diagnosis of the SCM specialists, was 70.08% (21).
Although there are some questions regarding the low
discrimination accuracy, it is the most standardized and
widely used tool for SCM diagnosis until now (22).
Because we thought the most crucial part of the differ-

ences can be the drug response, we targeted MDR1,
the drug transporter. We investigated the SNPs and
haplotypes of the MDR1 gene, and examined their asso-
ciation with the Sasang constitutions. There was a report
that the first factor determining the expression and activ-
ity of P-gp was not SNPs but the haplotype of MDR1
(17). A haplotype is a set of SNPs, and is inherited in
each chromosome. As large-scale experiments became
feasible, researchers are introducing the concept of haplo-
type as a group obtained by analyzing multiple SNPs
from many experiments (23,24). Among the SNPs of
the MDR1 gene, this study was conducted on C3435T,
G2677T/A and C1236T, which cause important varia-
tions in the activity of P-gp and show high frequency
among Koreans (25).
It was reported that, for C1236T genetic polymorph-

ism, the C/C type was more frequent than the T/T type
in Caucasians, whereas the T/T type was more frequent
than C/C type in Asians (18,26). Among the Asian popu-
lation, the T/T type was shown to be more frequent than
the C/C type in Koreans, but then the Koreans showed
a relatively higher frequency of the C/T type than the
Chinese and Japanese (26,27). The results of the present
study were similar to other studies on the general distri-
bution of Sasang constitutions in Koreans.
According to the distribution pattern of the C1236T

gene among the Sasang constitutions, the percentage of
homozygous C/C type or T/T type was low and that of
heterozygous C/T type was high in Tae-eumin and So-
eumin. In So-yangin, however, the percentage of C/C
type or T/T type was high and that of C/T type was
low. In particular, So-eumin showed a far higher percent-
age of C/T type than that of C/C type or T/T type, and
was therefore significantly different from So-yangin,
which showed a relatively low percentage of C/T type.
This indicated that an individual, whose MDR1 C1236T
genotype was C/T, was more likely to be So-eumin than
So-yangin (Table 3).
The genotypes of G2677T/A SNP are more diverse

because guanine can be changed to either thymine or
adenine. In particular, the frequency of G/A type chang-
ing to adenine was 3% in Caucasians, 6% in Asians,
almost 0% in blacks, but as high as around 20% in
Japanese (28). Similar to the report showing that the dis-
tribution of G2677T/A was not very different between
Koreans and Japanese (4), the percentage of the G/A
type was as high as over 16% in this study. In addition,
when the distribution of the G2677T/A allele was
compared with other races, the frequency of the A
allele was high in Asians, but lower in Caucasians

and Blacks (27,29). The distribution of the G2677T/A

genotype was not significantly different among the

Sasang constitution, probably because there were as

many as six genotypes. On the contrary, the distribution

of the G2677T/A allele was significantly different among

the Sasang constitutions (Table 4). In particular, Tae-

eumin showed a high frequency of the G allele, a wild-

type, and low frequency of T and A allele, which are

mutant types. Thus Tae-eumin was significantly different

from So-yangin, which showed a higher frequency of the

T and A alleles. This result was not significant with

regards to the genotype, but the frequency of the homo-

zygous G/G type was almost two times higher in

Tae-eumin than in So-yangin or So-eumin.
C3435T polymorphism is known to change the expres-

sion of P-gp and its ability to transport drugs (30).

The activity of P-gp is highest in the homozygous C/C

type, moderate in the heterozygous C/T type, and lowest

in the homozygous T/T type (31). It was reported that

the homozygous T/T type showed a lower expression of

P-gp and as a result, patients of this type showed a high

blood digoxin level after oral administration of digoxin

(32). The distribution pattern of C3435T reported in the

present study was also similar to another report showing

that the distribution of C3435T in Koreans was different

from that of Caucasian and Blacks and similar to that of

the Japanese (33). The distribution of the C3435T geno-

type was not significantly different among the Sasang

constitutions. Moreover, the distribution of alleles did

not show any significant difference among the Sasang

constitutions. However, the frequency of the homozygous

C/C type was higher in Tae-eumin than in So-eumin or

So-yangin.
When three SNPs were examined at the same time,

a total of 11 MDR1 gene haplotypes were identified.

The results of the percentage of haplotypes was sup-

ported by another report demonstrating that the percent-

age in Koreans was different from that of Caucasians

and similar to that of Chinese (Table 6) (18,26,33).

Table 6. Frequencies of MDR1 haplotypes in Korean compared with
other populations

Haplotypes of MDR1 gene German
Caucasian %

Chinese
Han %

Korean %

T1236C G2677T/A C3435T (n¼ 461) (n¼ 165) (n¼ 207)

T T T 41.0 33.3 26.5
C G C 37.0 20.1 20.4
T G C 1.0 22.2 18.6
C A C 2.5 11.3 14.5
T T C 2.5 5.6 5.2
T G T 0.5 1.0 3.9
C T C 1.5 1.7 3.4
T A C 0.0 1.2 2.9
C T T 1.0 1.6 1.7
T A T 0.0 0.4 1.6
C G T 12.0 1.2 1.3
C A T 1.0 0.4 0.0
Reference 19 24 This study
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Particularly as in Sai et al., haplotype 1236T-2677T-
3435T showed the highest frequency in Japanese and
Koreans. However, haplotype 1236T-2677T-3435T is
quite rare in Blacks and haplotype 1236C-2677G-3435C
is found in 43% of the Black population (34). It was
reported that, in patients with haplotype 1236T-2677T-
3435T, the metabolism of irinotecan, an anticancer
drug, was relatively slow and as a result renal clearance
was low (35). When digoxin was administered, haplotype
2677G/3435C including the second most frequent
1236C-2677G-3435C and 1236T-2677G-3435C showed
low digoxin concentration. On the contrary, haplotype
2677G/3435T, which was observed rarely in this study,
shows higher digoxin concentration (36).
The haplotype is not only dependent on racial charac-

teristics but is also associated with the activity of the
MDR1 gene. The present study confirmed the existence
of significant differences in the distribution of haplotypes
between So-yangin and other constitutions. The fre-
quency of the 1236C-2677G-3435C type, which is one
of the major haplotypes, was lower in So-yangin than
in Tae-eumin and So-eumin, and the difference was par-
ticularly significant between So-yangin and So-eumin.
Furthermore, the frequency of the 1236T-2677G-3435T
type was significantly lower in So-eumin than in
So-yangin. Besides, haplotypes 1236T-2677A-3435C and
1236C-2677T-3435T showed a significant difference
between So-yangin and other constitutions, but the fre-
quency was too low (Table 5). In haplotype analysis,
as the number of each group was small, the statistical
significance was low. Thus, it is necessary to increase
the number of subjects and confirm whether the fre-
quency was actually high in So-yangin.
The results of the present study suggested that the poly-

morphism of the MDR1 gene was not an indicator usable
in diagnosis of all the constitutions but could be used to
specifically distinguish So-yangin from the other consti-
tutions. The MDR1 C1236T genotype and haplotypes
1236C-2677G-3435C and 1236T-2677G-3435T might be
considered beneficial indicators to distinguish between
So-yangin and So-eumin among the Sasang constitutions.
The MDR1 G2677T/A gene allele could be used to distin-
guish between So-yangin and Tae-eumin.
On the basis of the results of this study, we need

to explore the metabolism of medicinal herbs used differ-
ently according to Sasang constitution. Recently, a study
was conducted on the relationship between the MDR1
genotype and the incidence of femoral head necrosis as
a serious side effect of steroids, which are used as
immunosuppressive agents in preventing transplantation
rejection in patients who had renal transplantation.
Patients with 3435T/T genotype showed high P-gp activ-
ity and consequently, low incidence of femoral head
necrosis (37). In addition, there was a report showing
that because the MDR1 2677 homozygous variant type
showed a low incidence of femoral head necrosis,

examination of C3435T and G2677T/A polymorphism

before the administration of steroids might be beneficial

in predicting the incidence of femoral head necrosis

as a side effect of the medication. It is considered

necessary to determine the association between the

metabolism of medicinal herbs and MDR1 by applying

these methodologies to Sasang medicine, and to increase

the sample size and determine whether there are any dif-

ferences in reaction to or concentration of the drug meta-

bolized by MDR1 based on the constitution of the

individual.
The present study examined the association between

C1236T, G2677T/A and C3435T among MDR1 gene

polymorphisms and Sasang constitutions with 207 sub-

jects who were in their 20–30s and whose Sasang

constitutions were diagnosed. There were statistically

significant differences in the distribution of the MDR1

C1236T genotype between So-yangin and So-eumin.

Also, the distribution of the MDR1 G2677T/A allele

was significantly different between So-yangin and Tae-

eumin. Furthermore, there was a significant difference

in the distribution of 1236C-2677G-3435C, which is

a major haplotype of MDR1, as well as 1236T-2677G-

3435T between So-yangin and So-eumin.

Perspectives

Although diagnosis of Sasang constitutions is very critical

for SCM disease treatment, many of them fail to achieve

accordance of diagnosis. The diagnosis need many char-

acteristics of the patient, but surely the final decision

is made by the drug response. For consistent diagnosis,

we are required to know or expect the response to the

main drugs in SCM.
These results suggest that polymorphisms of the gene

MDR1 affecting drug transporters in the body can be

evidence that constitutional differentiation may arise

due to genetic differences. It showed a different distribu-

tion between the three constitution types and can be con-

sidered to have some diagnostic value in constitutional

typing. Furthermore, it is necessary to investigate the

association between the metabolism of medicinal herbs

and the MDR1 gene, and to increase the sample size

and determine whether there are any differences in reac-

tion to or concentration of drug metabolized by MDR1

according to constitution of the individual.
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