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Opioid receptors are involved in tumor growth and pro-
gression [1-3]. Active research is being performing on single 
nucleotide polymorphisms (SNPs) because genetic variation 
is associated with the occurrence and progression of different 
diseases. Recently, Cieślińska et al. [4] reported that presence 
of G allele in mu-opioid receptor 1 gene (OPRM1) A118G 
SNP increased the incidence of breast cancer in Caucasian 
women in northeastern Poland, of which 18% and 3% women 
had AG and GG genotypes, respectively, of the A118G SNP. 
Distribution of the OPRM1 A118G SNP differs according to 
ethnicity [4-8]. Therefore, studies involving individuals of 
other ethnicities should be performed to confirm this. The 
present study was conducted to confirm the effects of the dif-
ferential distribution of the OPRM1 A118G SNP on breast 
cancer in Korean women.

Study protocol was reviewed and approved by the Institu-
tional Review Board of Konkuk University Medical Center, 
Seoul, South Korea (KUH1160085), and the study was regis-
tered at https://cris.nih.go.kr (KCT0001558). Medical records 
of Korean women who underwent breast surgery under gen-
eral anesthesia at Konkuk University Medical Center from 
June 2012 to June 2014 were reviewed retrospectively. All the 
women were examined before the breast surgery to confirm 
that cancers primarily originated from the breast. None of the 
women received exogenous opioids. The women were classi-
fied into benign and cancer groups based on their pathologi-
cal findings, which were confirmed by pathologists. Data on 
the genotyping of the OPRM1 A118G SNP were obtained 
from our previous study [5]. A118G SNP genotypes were de-
termined by performing polymerase chain reaction (PCR)–
restriction fragment length polymorphism. The PCR was per-
formed using primers (5́ -GGTCAACTTGTCCCACTTAG-
ATCGC-3́  and 5́  AATCACATACATGACCAGGAAGTTT- 
3́ ) specific to the A118G SNP (193 bp). The A118G SNP was 
analyzed using its restriction patterns, that is, SNP with a ho-
mozygous AA genotype provided a 193-bp fragment; SNP 
with a heterozygous AG genotype provided 193-, 169-, and 
24-bp fragments; and SNP with a homozygous GG genotype 
provided 169- and 24-bp fragments. Results for each genotype 
were confirmed in randomly selected women by performing 
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Distribution of A118G single nucleotide polymorphism (SNP) in 
the mu-opioid receptor 1 gene (OPRM1) differs with ethnicity. 
We assessed the distribution of this SNP in Korean women with 
breast cancer and compared it with that in women of other eth-
nicities with breast cancer. Distribution of SNP genotypes was 
as follows: 49.8% for AG genotype, 40.6% for AA genotype, and 
9.6% for GG genotype. Logistic regression analysis showed a 
negative association between the presence of the G allele at po-
sition 118 of OPRM1 and breast cancer in the studied popula-

tion (odds ratios [OR], 0.635; p=0.002). However, the AG and 
GG genotypes were not associated with breast cancer in the 
studied population (OR, 0.719; p=0.130). The proportions of the 
AG and GG genotypes of the OPRM1 SNP were higher in Korean 
women with breast cancer than in those of other ethnicities.
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direct sequencing. In addition, our data were compared with 
those obtained for Caucasian women from northeastern Poland 
[4] and for European-American and African-American women 
[8]. Independent two-tailed t-test was used to compare the 
means of variables in continuous, normally distributed data, 
and chi-square test was used to compare genotypes between 
women in the benign and cancer groups. Allele frequencies 
were calculated from the results of two previous studies [4,8] 
by using the chi-square test. The risk of breast cancer was es-
timated using two methods, namely, (1) G allele versus A allele 
and (2) AG and GG genotypes versus AA genotype. Odds ratios 
(ORs) and 95% confidence intervals were calculated using 
logistic regression analysis. Normally distributed continuous 
data are presented as means ± standard deviations, and the 
number of patients (n) and proportion (%) were calculated for 
categorical variables. All calculations were performed using 
SPSS version 18.0 (SPSS Inc., Chicago, USA), and p< 0.05 was 
considered statistically significant.

In all, 444 women underwent breast surgery under general 
anesthesia at Konkuk Universtiy Medical Center. Data of 
three women with a history of cancer other than breast can-
cer, one woman with a history of previous radiotherapy to the 
upper body or chemotherapy, three women with recurrence 
after a previous breast surgery, and one woman with meta-
static breast cancer from another organ were excluded. In add-
ition, data of 28 women were excluded because of incom-
plete information on the OPRM1 A118G SNP. Thus, data of 
408 women met the inclusion criteria and were analyzed in 
the present study. Of these 408 women, 157 were included in 
the benign group and 251 were included in the cancer group. 
The proportions of SNPs in the benign and cancer groups 
were AG > AA > GG. Distribution of the SNP genotypes in 
women in the cancer group was as follows: 49.8% for the AG 
genotype, 40.6% for the AA genotype, and 9.6% for the GG 

genotype (Figure 1). The proportions of the AG and GG geno-
types the OPRM1 A118G SNP were higher in women in-
cluded in the present study than in those of other ethnicities. 
Moreover, the percentage of the G allele was higher in women 
included in the present study than in those of other ethnici-
ties. Stratification of the distribution of the OPRM1 A118G 
SNP according to cancer stage did not show significant inter-
group differences (p = 0.273) (Table 1). Logistic regression 
analysis showed a negative association between the presence 
of the G allele at position 118 of OPRM1 and breast cancer in 
women included in the present study (OR, 0.635; p= 0.002). 
However, the AG and GG genotypes of the OPRM1 A118G 
SNP were not associated with breast cancer (OR, 0.719; 
p = 0.130). Regression analysis of the results obtained by 
Cieślińska et al. [4] showed a strong association between the 

Table 1. Distribution and allele frequency of mu-opioid receptor 1 gene A118G single-nucleotide polymorphisms according to ethnicity in patients 
with breast cancer

 
OPRM1 A118G genotype

p-value
Allele frequency

AA, No. (%) AG+GG, No. (%) A G

Ethnicity
   Korean (n=251) 102 (40.6) 149 (59.4) 0.55 0.45
   Caucasian (n=151) [4]  99 (65.6) 52 (34.4) 0.80 0.20
   European-American (n=1,263) [8] 954 (75.5) 309 (24.5) 0.87 0.13
   African-American (n=764) [8] 728 (95.3) 36 (4.7) 0.98 0.02
Cancer stage in Korean ethnicity 0.273
   Carcinoma in situ (n=52) 20 (38.5) 32 (61.5) 0.64 0.36
   Stage I (n=113) 53 (46.9) 60 (53.1) 0.69 0.31
   Stage II (n=68) 22 (32.4) 46 (67.6) 0.61 0.39
   Stages III, IV (n=18)   7 (38.9) 11 (61.1) 0.64 0.36

OPRM1=mu-opioid receptor 1 gene.

Figure 1. Distributions of mu-opioid receptor 1 gene A118G single nu-
cleotide polymorphism in benign and cancer groups. The proportions 
of single nucleotide polymorphisms (SNPs) in the benign and cancer 
groups were AG>AA>GG, and the distribution of the SNP was 49.8% 
AG, 40.6% AA, and 9.6% GG in the cancer group.
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G allele of the OPRM1 A118G SNP and breast cancer in 
Caucasian women, which was consistent with that observed 
in their study (Table 2).

Distribution of the OPRM1 A118G SNP in Korean women 
with breast cancer was different from that in those of other 
ethnicities such as Caucasian, European-American, and 
African-American women with breast cancer. Particularly, 
the proportions of the AG and GG genotypes of the OPRM1 
A118G SNP were relatively higher in women included in the 
present study than in those of other ethnicities. However, the 
AG and GG genotypes of the OPRM1 A118G SNP were not 
associated with breast cancer in women included in the pres-
ent study. American women with breast cancer having one or 
more copies of the G allele show a low risk of mortality [8]. 
The study by Cieślińska et al. [4] is the only study to report a 
relationship between the OPRM1 A118G SNP and cancer 
progression. Moreover, this study showed a positive associa-
tion between the AG and GG genotypes of the OPRM1 
A118G SNP and breast cancer. However, this was not ob-
served in the present study. These differences may be because 
of the following reasons. Initiation and progression of diseases 
are multifactorial, and genetic epidemiology alone does not 
completely account for the incidence of these diseases. Vari-
ous genetic factors associated with cancer progression differ 
according to ethnicity [9,10]. The pattern of the G allele ac-
cording to breast cancer stage also differed in a previous study. 
Bortsov et al. [8] showed that the frequency of the G allele de-
creased with an increase in the stage of breast cancer, which is 
not observed in the present study. In the present study, the 
frequency of the G allele did not change with an increase in 
the stage of breast cancer. These differences may also be at-
tributed to differences in ethnicities or other effects. Although 
genetic epidemiology affects cancer progression, other factors 
such as environmental factors may exert higher effects on 
breast cancer progression in the Korean population. This 
should be clarified by performing further studies on the rela-
tionship between the G allele and breast cancer in the Korean 

population.
Our study has one consideration. Women with benign 

breast diseases were included in the control group in the pres-
ent study. However, some benign breast diseases such as atypi-
cal ductal hyperplasia are associated with breast cancer [11]. 
However, less number of women with these pathological con-
ditions were included in the present study (only 12 women, 
7.6% of all women in the benign group), suggesting that these 
conditions did not exert a significant effect on the results of 
the present study.

In conclusion, distribution of the OPRM1 A118G SNP in 
Korean women with breast cancer examined in the present 
study differed from that in women of other ethnicities with 
breast cancer. The AG and GG genotypes of the OPRM1 
A118G SNP were not associated with breast cancer. Thus, our 
results question the status of the G allele as a valid predictor of 
breast cancer. However, cancer survival may differ according 
to ethnicity. In addition, endogenous or exogenous opioids, 
which act through OPRM1, may exert different effects on 
breast cancer outcomes. Therefore, further studies involving 
larger populations from different ethnic backgrounds should 
be performed to determine any definite relationship between 
the OPRM1 A118G SNP and breast cancer.
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