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Background: Several polymorphisms have been reported to be associated with irritable bowel syndrome (IBS), including
(C825T, the single nucleotide polymorphism (SNP), responsible for a truncated G protein B3 subunit (GNS3),
and the Vall158Met substitution in catechol-O-methyltransferase (COMT). We investigated the association be-
tween these mutations and the prevalence of IBS in 66 elderly Chinese patients.

Material/Methods: Sixty-six patients (over age 60 years) were diagnosed with IBS according to the Rome IIl criteria, and divided
into 3 groups based on symptom presentation. The groups consisted of 7 patients with constipation, 46 pa-
tients with diarrhea, and 13 patients with both or neither symptoms. We enrolled 115 age-matched individu-
als without IBS as the control group. All patients were evaluated by using the Geriatric Depression Scale, dis-
ease progression was recorded, and GNf33 and COMT were genotyped by PCR.

Results: There was no significant difference in GNf3 C825T genotype distribution and allele frequency between the 2
groups. In contrast, compared with control subjects, COMT 158Met was significantly more prevalent in the IBS
group (P=0.040) and significantly more prevalent in patients with diarrhea (P=0.029). 158Met was also more
prevalent in those patients who had experienced symptoms for over 5 years (P=0.022).

Conclusions: In elderly Chinese patients, the 158Met SNP in COMT is associated with IBS pathogenesis, but the GN33-C825T
SNP is not associated with IBS pathogenesis.
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Background

Irritable bowel syndrome (IBS) is a heterogeneous, idiopath-
ic, gastrointestinal syndrome characterized by abdominal pain
or discomfort, diarrhea, and/or constipation. A questionnaire
survey conducted in students from a Chinese university found
that only 5.7% of respondents could be diagnosed with IBS
[1], but epidemiological surveys in India, Iran, Japan, and oth-
er Asian countries suggest that IBS is more prevalent in elder-
ly people than in young adults [2-4]. Questionnaires and re-
lated testing of elderly people in Hong Kong diagnosed 13.1%
with IBS 3], and epidemiological investigation in the Songjiang
district of Shanghai found a prevalence of 9.4% in adults aged
60-79 years old and 10.2% in those over 80 years of age [4].

Although the etiology of IBS is currently unknown, several hy-
potheses have been proposed for its pathogenesis. The de-
velopment of IBS may involve visceral abnormalities, genetic
susceptibility, a neuro-immunological disorder, and/or psycho-
logical factors. IBS shows a familial tendency [5], and the mu-
tations involved in genetic susceptibility to IBS have recently
received particular attention [6,7]. However, identifying genet-
ic markers of IBS is complicated by the multi-factorial patho-
physiology of this syndrome. It is hypothesized that exposure
to certain environmental factors, such as infection or severe
psychological stress, may induce IBS in genetically suscepti-
ble individuals. Polymorphisms in the 5-hydroxytryptamine
(5-HT) transporter or receptors, adrenergic system, and mito-
chondrial genome have been highlighted as potentially con-
tributing to abnormalities in IBS patients, including enhanced
perception of gut stimuli, altered gastrointestinal motor func-
tion, and psychiatric symptoms [8,9].

Several neurotransmitter receptors involved in the regulation
of gastrointestinal motility, such as the 5-HT receptor, adrener-
gic receptor, and cannabinoid receptor, are G protein-coupled
receptors. One G protein subunit, G protein beta polypeptide
3 (GNB3), is a component of several G protein complexes, and
thus polymorphisms in the GNf3 gene impact signal transduc-
tion from several receptors [10,11]. A common single nucle-
otide polymorphism substitution of C with T at position 825
within exon 10 of the GNf33 gene (rs5443) results in a trun-
cated GNP3 splice variant with enhanced G protein activation
[11]. This polymorphism has been reported to be overrepre-
sented in patients diagnosed with some forms of IBS [12-17].

Sympathetic dysfunction of the adrenergic nerves has also
been associated with the pathogenesis of some cases of IBS
[18-20]. Dysfunction of catechol-O-methyltransferase (COMT),
an enzyme capable of degrading catecholamines such as do-
pamine, norepinephrine, and epinephrine, appears to play a
role in the pathogenesis of some cases of IBS [18-20]. A com-
mon single nucleotide polymorphism substitution at position
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1947 in exon 4 of the COMT gene results in the substitution
of Valine 158 with Methionine in the COMT protein (A/A geno-
type) [18], which reduces the activity of COMT by about 4-fold
[21,22]. However, COMT with Val 158 (G/G genotype) appears
to have higher activity. Recent studies have demonstrated that
COMT gene polymorphisms are correlated to chronic pain and
depression [23]. Although IBS patients often have abdominal
pain accompanied by anxiety or depression, few studies have
investigated the relationship between COMT gene polymor-
phisms and IBS. Preliminary investigations have found that
individuals with 2 copies of the gene producing COMT with
valine at position 158 are over-represented in groups diag-
nosed with I1BS [19,20].

We sought to determine whether these single nucleotide poly-
morphisms in GNf3 and COMT were associated with IBS in
elderly Chinese patients. Due to the likely multi-factorial na-
ture of IBS, we sub-divided patients diagnosed with IBS ac-
cording to their symptoms and determined the frequency of
these SNPs in these groups and an age-matched control group
unaffected by gastrointestinal disease.

Material and Methods

Subjects

Between March and December 2012, 66 patients over 60 years
old were enrolled at Huashan Hospital (Shanghai, China). All
patients were diagnosed with IBS according to the Rome IlI
diagnostic criteria [24] and were further subdivided into 3
groups based on symptom presentation: 1) IBS with consti-
pation (IBS-C), 2) IBS with diarrhea (IBS-D), and 3) IBS with
both symptoms (IBS-M). Other lower gastrointestinal diseas-
es were ruled-out by colonoscopy. Patients with liver, gallblad-
der or pancreatic disease, diabetes, hyperthyroidism, cancer,
or any other disease were excluded by examination of medi-
cal records, physical examination, ultrasound, and blood bio-
chemical analysis. Patients with history of abdominal surgery
or adverse drug reactions, including constipation and diarrhea,
were also excluded from this study.

We enrolled 115 age-matched subjects without IBS as a con-
trol group during the same period at routine annual physical
examination. Subjects in the control group defecated once or
twice a day, or once every 2 days, producing yellow, soft, sol-
id stools, and did not experience hard bowel movements, ab-
dominal pain, or discomfort.

All participants provided written informed consent, and the
study was approved by the Ethics Committee of Huashan
Hospital, Fudan University [2012(229)].
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Table 1. GNf33 and COMT polymorphism primers.

Primer 5°’---3’
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Probe 5’---3’

Annealing temperature

GNB3 Loaded-469F:
5-TCCCACGAGAGCATCATCTG-3

GNB3 probe 1
5-Fam-CATCACGTCcGTGGCCTTCTC-TAMRA-3

rs5443 GNB3 Loaded-548R: GNBS3 probe 2 60°¢
5-TCGTCGTAGCCAGCGAATAGT-3 5-HEX-CATCACGTCtGTGGCCTTCTCC-TAMRA-3
COMT Loaded-471F: COMT probe 1

4680 5- ATCACCCAGCGGATGGTGG-3 5-Fam-TTTCGCTGGCaTGAAGGACAA-TAMRA-3 c0°c

COMT Loaded-531R:
5- ACGGGTCAGGCATGCACAC-3

COMT Probe2
5-HEX-TTTCGCTGGCETGAAGGACA-TAMRA-3

Survey and information collection

The demographic characteristics and medical history of all
participants were recorded. A professionally trained physi-
cian evaluated all participants with the Geriatric Depression
Scale (GDS), a set of 30 polar questions used to quantify par-
ticipant emotional state during the preceding week. For each
question, a positive response is assigned 1 point, and a nega-
tive response is assigned no points. A cumulative score above
10 indicates depressive symptoms.

Blood sample collection and DNA extraction

Two mL of peripheral intravenous blood was drawn from par-
ticipants. Genomic DNA was extracted using QlAamp mini-
spin columns (Qiagen, USA) according to the manufacturer’s
instructions and separated by agarose gel electrophoresis for
SNP determination.

SNP genotyping

The SNP sequences of GNB C825T (rs 5443) and COMT
Val158Met (rs 4680) were based on the Gene Bank databas-
es. Primers and probes were designed using ABI Primer Express
Software v2.0 and synthesized by Invitrogen, as detailed in
Table 1. The PCR reaction was carried out in a StepOnePlus™
Real-Time PCR System (Applied Biosystems, Foster City, CA,
USA) and subjected to 95°C for 2 min, then 40 cycles of 95°C
for 10 s, followed by 53°C for 45 s. Fluorescence was measured
by the Real-Time PCR System and data was converted by SDS
2.0 software. SNP genotype was determined by the fraction
of VIC and FAM PCR amplification products.

Statistical analysis

The chi-square test and Hardy-Weinberg equilibrium theo-
ry were used to compare the genotype and allele frequency
between the IBS and control groups, and between IBS sub-
groups. Chi-square test and Fisher’s exact test were used to
assess the relationship between clinical factors and genotype.
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Unconditional logistic regression analysis and crossover anal-
ysis were used to analyze the risk factors for IBS disease by
gene polymorphism. Statistical analysis was performed with
SPSS 13.0 statistical software and P-values <0.05 was consid-
ered statistically significant.

Results

Genotype frequency of GN33 C825T and COMT V158M

Participant demographics are shown in Table 2. The genom-
ic distribution of the GN33 C825T and COMT Val158Met poly-
morphisms in the control group did not significantly deviate
from the Hardy-Weinberg equilibrium (P > 0.05).

Genotype distribution and allele frequency of GN33 gene
C825T

GNJ33 genotyping determined that the C allele frequency was
85.6% in the IBS group and 89.1% in the control group, and
the T allele frequency was 14.4% in the IBS group and 10.9%
in the control group (Table 3). The CC genotype of GNf33 was
found in 75.8% of those enrolled in the IBS group (50 instanc-
es) in comparison to 80% of the control group (92 instances).
The CT genotype was present in 19.7% (13 instances) of the
IBS group and 18.3% (21 instances) of the control group, and
the TT genotype was present in 4.5% (3 instances) of the IBS
group and 1.7% (2 instances) of the control group (Table 4).
There was no statistically significant difference between allele
frequency (P=0.323) or the genotype distribution (P=0.534) be-
tween the IBS and control groups.

Genotype distribution and allele frequency of COMT
Vall158Met

COMT genotyping determined that the G allele frequency was
87.1% in the IBS group and 93.5% in the control group, and
the A allele frequency was 12.9% in the IBS group and 6.5%
in the control group (Table 5). The GG genotype of COMT was
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Table 2. Demographics of participants.

IBS group (n=66) Control group (n=115) P-value

Age (years) 74.5+6.1 74.3+5.8 0.826
_ Gender (male/female)  se/t0 826 i 026
 Body Mass Index (kg/m)  239:31 23«32 os12
Hypertension,n %) 2 06 s6 (530 0324
CMaritalstatus
"""" Living with spouses,n (%) 40 (606) 8 (22 ol
 Widowed,n (%) 3 (a8) 28 (43 o131
"""" Divorced,n(®%) 2 Gy 2 @n  o09%5
"""" Unmarriedn (%) 1. @%s 2 @an o063
GSDscoreabove 10,n (%) 27 @9 2 o4 0153

Table 3. Allele frequencies of GN3 C825T.

Allele frequencies IBS group Control group
C (%) 113 (85.6) 205 (89.1) X2=0.978 P=0.323
T (%) 19 (14.4) 25 (10.9)

Table 4. Genotype distribution of GNf3 gene C825T site.

Genotype IBS group Control group P-value

CG n (%) 50 (75.8) 92 (80.0)
a1 own 2 8y
I Y 3 @y 2 an 0534

* Using Fisher exact test.

Table 5. Allele frequencies of COMT Vall158Met.

Allele frequencies IBS group Control group
G (%) 115 (87.1) 215 (93.5) X?=4.206 P=0.040
A (%) 17 (12.9) 15 (6.5)

IBS group (n=66) Control group (n=115)

A/A, n (%) 8 (12.1) 1 0.9 15.88 <0.001

found in 86.4% of those enrolled in the IBS group (57 instanc- IBS group and 11.3% (13 instances) of the control group, and
es) in comparison to 87.8% of the control group (101 instanc-  the AA genotype was present in 12.1% (8 instances) of the
es). The GA genotype was present in 1.5% (1 instance) of the IBS group and 0.9% (1 instance) of the control group (Table 6).

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License




Wang Y. et al.:

C LI N I CA L R E S EA RC H Single nucleotide polymorphisms in GN3 and COMT

© Med Sci Monit, 2014; 20: 1246-1254

Table 7. Genotype distribution and allele frequency in IBS-C subgroup and the control group.

IBS;C(;I:)=7) Control g::;s (n=115) Statistics

GNp3 genotype
”””” « & @®n 92 @)
"""" a1 @y o @3y
T o ©o 2 an P10t

GNp3 allele
"""" c 1 @9 25 @D p=op10
e @y 5 (o9
CComTgenotype
”””” @« & @®n 0 @8
"""" @ o @©o 1 a3
owA e 1 09 p-0.136*

COMT allele
”””” « 1 @»n  us @5  poza
A 2 a3 5 6

* Using Fisher’s exact test.

Table 8. Genotype distribution and allele frequency in IBS-D subgroup and the control group.

IBS-'I;) ((;:46) Control g::;s (n=115) Statistics

GNp3 genotype
”””” « % @& 92 @®o
"""" a8 @& o2 @3y
T 2 @y 2 an p-0687*

GNp3 allele
"""" c s @9 25 (1)  y=0305p-051
S 2 o s o9
CComTgenotype
”””” @ 3 @8 o0 @8
"""" @A 1 @» 1oy
owA 6 o 1 09 p-0001*

COMT allele
”””” ¢ 79 @®9 25 (953 y=479,P=00290052
A 3 ey 5 6

* Using Fisher’s exact test.
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Table 9. Genotype distribution and allele frequency in IBS-M subgroup and the control group.

IBS-M (n=13)

Control group (n=115)

n (%) Statistics

n (%)
GNp3 genotype
"""" « & @5
"""" a4 @os
T 1 0
CGnpzalele
"""" c 20 @9
Sy 6 (31
comTgenotype
"""" @« 12 @3
"""" @A 0 0o
oA T
comraee
"""" s  a @3
A > on

92 (80.0)
21 (18.3)
2 (1Y) P=0.107*
205 (89.1) ¥2=2.224
25 (10.9) P=0.136
101 (87.8)
13 (11.3)
1 (0.9) P=0.146*
215 (93.5) x2=0, P=1.0
15 (6.5)

* Using Fisher’s exact test.

The A allele was found significantly more frequently in the IBS
group than in the control group (P=0.040), and the genotype
distribution also differed significantly between the IBS group
and the control group (P <0.001).

Genotype distribution and allele frequency of GN33 C825T
and COMT Val158Met in IBS subgroups

IBS patients were divided into subgroups according to symp-
tom presentation. Seven patients (10.6%) had constipation
(IBS-C), 46 patients (69.7%) had diarrhea (IBS-D), and 13 pa-
tients (19.7%) had both symptoms (IBS-M) (Tables 7-9). No sta-
tistically significant differences in GNf33 genotype or allele fre-
quency were found between the control group and any of the
IBS subgroups (Tables 7-9). However, the genotype distribution
of COMT Val158Met differed significantly between the control
and IBS-D groups (P<0.001) (Table 8), and this subgroup had a
higher A allele frequency (P=0.029) when compared with the
control group (Table 8). No significant difference in COMT geno-
type distribution or allele frequency was detected between the
IBS-M or IBS-C subgroups and the control group (Tables 7 and 9).

The association between gene polymorphism and the
duration of IBS

As indicated in Table 10, IBS patients were subdivided into
2 subgroups based on the duration of their IBS symptoms;

39.4% of enrolled IBS patients had symptoms for longer than
5 years, and 60.6% for less than 5 years.

Although no difference was detected in the genotype distribu-
tion or allele frequency of GNBP3-C825T, the allele frequency
of COMT 158A was elevated in patients with IBS symptoms
for longer than 5 years (P=0.022, Table 10).

Gene - gene interaction analysis

After applying non-conditional logistic regression analysis and
adjusting for sex, age, and GDS score, crossover analysis showed
that the effect of the GN33 gene or the COMT gene was not
statistically significant among IBS patients (P>0.05, Table 11).
Interaction analysis indicated no interaction between the GNf33
gene and the COMT gene in IBS patients (P>0.05, Table 12).

Discussion

In this study we found that COMT 158Met allele, encoding an
enzyme with reduced activity [21,22], was significantly asso-
ciated with IBS in elderly Chinese patients, and was particu-
larly significantly associated with IBS accompanied by diar-
rhea and IBS that had persisted for longer than 5 years. We
also found that IBS patients were significantly less likely to
possess heterozygous COMT genes than the control patients.
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Table 10. The relationship between genotype and duration of IBS patients.

Duration >5 years (n=26)

n (%)

Duration <5 year (n=40)

n (%) Statistics

GNp3 genotype

* Using Fisher’s exact test.

Table 11. Crossover analysis of the impact of GN33 and COMT polymorphism on IBS risk.

GNf(3 COMT B Wald value (0] P-value

cc G/G 0.618 0.892
""""""" cc  GAsNA o082 002 1085 0853
"""""" casTT GG ox,s o030 1240 0584
"""""" e T T
Table 12. GNJ3 and COMT polymorphism and IBS interaction analysis.

Gene B Wald value OR P-value

GNB3 0.276 0.070 1.318 0.791
"""""""" comr o o3 14 ome
""""" GNpaxcoMT  oim2  oos 119 0%z

The frequency of COMT 158Met in the IBS group was signifi-
cantly higher than that in the control group, suggesting that
the Met allele predisposes elder people to IBS, and the Val
allele protects against IBS. Our results are consistent with
previous reports that found that sympathetic dysfunction of
the adrenergic nerves is associated with the pathogenesis
of some cases of IBS [18-20], but inconsistent with another
study that found the COMT 158Val allele to be significantly

This work is licensed under a Creative Commons
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associated with pathogenesis of IBS and increased frequen-
cy of defecation [23].

We found no significant difference in the percentage of pa-
tients with a GDS score above 10 in the IBS group and the
control group, no significant difference in the genotype dis-
tribution or allele frequency of GNf3-C825T between the IBS
and the control group, and no interaction between the GNf33
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gene and the COMT gene in IBS patients. No difference in the
genotype distribution and allele frequency of GN3-C825T was
detected when IBS patients were further subdivided accord-
ing to symptom presentation and persistence of symptoms.
Our findings concerning GNf3-C825T further support the re-
sults of case-control studies conducted in the United States
in 2007 [15] and in Korea in 2012 [12]. However, several ad-
ditional studies found different results in other populations.
A 2011 study in a Greek population found the GN3-825T al-
lele encoding a G protein that mediates enhances activation
[11] to be closely associated with the occurrence of IBS [13].
A 2001 study conducted in a Caucasian population found that
GNPB3-825C was associated with increased defecation frequen-
¢y [25], and Korean studies in 2010 and 2012 found GNfB3-
825T to be associated with IBS with constipation in adults [14]
and children [16], and GNS3-825C to be associated with IBS
with diarrhea in children [16]. We did not detect a statistical-
ly significant association of particular GNf33 or COMT geno-
types with IBS with constipation, but our analysis may have
been limited by sample size because we enrolled only a small
number of patients (7) who experienced IBS with constipation.

The inconsistent results of these studies may be partially ex-
plained to be relatively small sample sizes. For example, both
Kim [12] and Saito [15] subdivided small populations (60 and
50 IBS patients, respectively) into CC, CT, and TT genotype sub-
groups, resulting in a smaller size in each group. The studies
that found association between GNf3-C825T and IBS were
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conducted in ethnic Koreans [14] and Greeks [13]. Fang et al.
performed a correlation study between the GNB3C825T poly-
morphism and functional dyspepsia (FD) in a Han Chinese pop-
ulation, and found that this polymorphism is not a risk factor
for the onset of FD [3]. Currently, both FD and IBS are thought
to share a similar pathogenesis, and both are categorized as
functional gastrointestinal diseases (FGID). Therefore, one can
speculate that the C825T polymorphism of GN33 may not be a
risk factor for the pathogenesis of IBS in the Chinese population.

Conclusions

We found that the COMT vall158met single nucleotide poly-
morphism was associated with susceptibility to IBS, and the
Met allele was over represented in patients diagnosed with
IBS with diarrhea or IBS that had persistsed for longer than 5
years. However, no evidence for a correlation between GNS3
C825T single nucleotide polymorphisms and the pathogene-
sis of IBS was found among this population of elderly IBS pa-
tients. To further validate genetic markers of IBS, larger co-
horts will need to be enrolled, as identifying genetic markers
of IBS is complicated by the multi-factorial pathophysiology
of this heterogeneous syndrome.
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