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Abstract: Objective: The present study aims to investigate the relationship between genetic polymorphisms in
HTR3A and HTR3E and diarrhea predominant irritable bowel syndrome (D-IBS) in a Chinese population. Methods:
We enrolled 500 D-IBS patients and 500 age- and sex-matched healthy control subjects to detect the genotypes in
HTR3A and HTR3B gene by using of PCR-RFLP method. Results: There were significant difference between the D-IBS
patients and the health control subjects in the distribution of genotype and allele of rs1062613 in HTR3A gene. As
regarding rs62625044 in HTR3E gene, we found there was a significant different between the case and the control
group in the distribution of GA genotype and A allele in female but not in male. Conclusion: The present study sug-
gested that there are associations of D-IBS risk with genetic polymorphisms in HTR3A and HTR3E.
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Introduction

Diarrhea-predominant irritable bowel syndrome
(D-IBS) is a functional bowel disorder which is
very common worldwide, especially in women
[1-3]. Serotonin (5-HT), a brain - gut axis con-
tact key neurotransmitter, plays an important
role in the pathogenesis of irritable bowel syn-
drome (IBS) [4, 5]. Among all the 5-HT recep-
tors, the serotonin receptor 3 (5-HT3) is an
important medium. It has been shown 5-HT3
plays a key role in the motor-sensory function
of the gut [5, 6]. HTR3A, one of the 5-HT3 sub-
units (HTR3A, HTR3B, HTR3C, HTR3D and HTR-
3E), plays a critical role in the formation of
5-HT3 receptor function [7, 8]. However, HTR3E
only expressed in the gastrointestinal tissues,
suggesting HTR3E receptor subtype may play a
special role in the human gastrointestinal tract
function [8].

Genetic variations that alter gene expression
cause phenotypic diversity and play an impor-
tant role in disease susceptibility especially
with regard to complex conditions [9]. Previous

studies indicated that HTR3A genetic polymor-
phisms may be associated with IBS susceptibil-
ity [10, 11], but the conclusions are still contro-
versial. Therefore, in the present study, we
aimed to further investigate the relationship
between D-IBS susceptibility and the genetics
polymorphisms in HTR3E and HTR3A gene.

Subjects and methods
Subjects

D-IBS patients were collected from January
2011 to May 2014 in the Second Affiliated
Hospital of Xi'an Jiaotong University and the
Affiliated Hospital of Yan’an University. A total of
500 D-IBS patients (314 cases of female, 186
cases of male) aged 20 to 76 years old were
enrolled the present study. All the patients were
examined the blood routine test, blood bio-
chemistry, HBsAg, anti -HCV, and anti -HIV and
were found to be normal. Stool routine test and
flora analysis and intestinal endoscopy exami-
nation showed no abnormalities. In addition, no
subject had a history of major psychiatric disor-
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Table 1. The sequences of primers for the PCR

SNPs Gene Sequence of primers Endonuclease Products

rs1062613 HTR3A Sense: 5’CAGCTGTCCCCTCCCCTTTCCT3’ Hpy188ill 348 bp
Antisense: 5’AGAGCGGGCCTGGTGGTGTTT3’

rs62625044 HTR3E Sense: 5’'CGTCATATGCCTCTGGAACA3’ Hpy188llI 397 bp

Antisense: 5’ATAGGCGTGAACCACTGCAC3’

der or history of alcohol or substance abuse. A
total of 500 healthy controls (321 cases of
female, 179 cases of male) were selected from
the same hospitals as the D-IBS patients. All
the control subjects must meet to the following
criteria: 1) no gastrointestinal symptoms and
gastrointestinal diseases; 2) normal bowel hab-
its; 3) no history of abdominal surgery; 4) non-
immune diseases, infection and a history of
recent drug taking history; 5) colonoscopy ex-
amination showed no abnormal in intestinal
mucosa; 6) the age, sex and other general infor-
mation were matched with D-IBS group. There
are not significant difference between case and
control groups on gender, age, and occupation
(all P> 0.05).

Diagnostic criteria

All the D-IBS diagnostic criteria have been
reported previously [12]. Briefly, two or more
recurrent abdominal pain or discomfort in the
last three months and at least 3 d with the
above symptoms each month, and also must
meet to at least 2 criteria of the following: 1)
symptoms disappear after bowels; 2) onset
with changes in stool frequency (> 3 times
daily); 3) onset with stool appearance changed.

Methods

Sample collection and DNA extraction: All
patients and controls were taken 2 ml of whole
blood (within 1 ml of 2% EDTANa,) on the day to
enroll. Genomic DNA was prepared from blood
samples using standard protocols.

Polymerase chain reaction-Restriction frag-
ment length polymorphism (PCR-RFLP): PCRs
were performed in 25 ml volumes containing
50 ng of genomic DNA as template, 10 pmol of
each primer, 200 Mm dNTPs (MBI Fermentas),
2 mM MgS0O,, 10 mM KCI, 10 mM (NH,),SO,,
20 mM Tris-HCI, 0.1% Triton X-100 and 1.25 U
of Taqg DNA Polymerase (NEB). Thermal cycling
was performed in a Mastercycler gradient ther-
mal cycler (Eppendorf). Annealing tempera-
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tures (TA), sequences of the HTR3A and HTR3E
primers, and endonuclease are shown in (Table
1). Cycling conditions were: Initial denaturation
at 94°C for 2 min followed by 35 cycles of 94°C
for 30 s, TAfor 30 s and 72°C for 30 s. The final
extension step was at 72°C for 5 min. The prod-
ucts after digestion of Hpy188lIIl (NEB) were
analyzed on a 2.0% agarose gel.

Statistics: Comparison of genotype frequen-
cies, association analyses and test for devia-
tion from the HWE were performed using Chi-
square test. For the association analyses, the
frequencies of genotypes were compared in a
minor allele dominant model using a 2 x 2 con-
tingency table. We calculated P-values using
the Chi- square test. In those cases where the
expected value of at least one cell of the contin-
gency table was below 5, we used the Fisher’s
exact test. Corrections for multiple testing were
performed as indicated in the results.

Results
Hardy-Weinberg equilibrium test

The genotype distributions of rs1062613 and
rs62625044 were agreement with H-WE both
in case and control groups (both P > 0.05, data
not shown).

Distributions of genotypes and alleles in case
and control groups

As shown in (Table 2), there were significant dif-
ferences between patients D-IBS and controls
in rs1062613 polymorphism distribution both
in men and women. The T allele frequency was
significantly higher in the D-IBS patients than
that in the control group. As regarding rs62-
625044, not only the GA genotype frequency
but also the allele frequency was higher in
female patients than that in the female con-
trols. We did not found significant difference
between male patients and male controls in
either GA genotype or A allele.
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Table 2. Distribution of genotypes and alleles between each group

Genotypes, n Allele, n
Groups
Total Male Female Total Male Female
rs1062613 cc ¢r T1TT1T C€C CT T1T CC CT 1T C T C T C T
Case (n=500) 299 155 46 112 51 10 187 104 36 753 247 275 71 478 176
Control 340 144 16 115 39 1 225 105 15 824 176 269 41 555 135
P value <0.001 0.018 0.003 <0.001 0.013 0.001
rs62625044 GG GA AA GG GA AA GG GA AA G A G A G A
Case 429 71 0 151 22 0 278 49 0 929 71 324 22 605 49
Control 453 47 0 133 22 0 320 25 0 953 47 288 22 665 25
P value 0.019 0.695 0.001 0.023 0.706 0.002
Table 3. Risk analyses on D-IBS between different cause abdominal pain, diarrhea and other
genotype symptoms. In all of the 5-HT receptor,
Genotypes D-IBS Control OR (95% Cl) P §—HT3 receptors alre not qnly Iigand—gateq
HTR3A ion channel protein, but important medi-
ums for 5-HT. It has been shown 5-HT3
ce 299 340 1 receptors play a key role in sensory func-
cT 155 144  1.207(0.918-1.588) 0.178 tion of the gut.
T 46 16 3.269 (1.813-5.896) < 0.001
HTR3E There are five 5-HT3 receptor subtypes
GG 429 453 1 (HTR3A, HTR3B, HTR3C, HTR3D, and
GA 71 47  1595(1.0782360) 0019  TR3E). Among these subtypes, HTRSA
AA 0 0 plays a key role in the formation of 5-HT3
receptor function. HTR3E only expressed
in gastrointestinal tissues, such as the
Compared to rs1062613 CC genotype, TT gen- colon, small intestine and stomach, while other
otype carriers have increased risk for D-IBS (OR subtypes (HTR3B, HTR3C, and HTR3D) express
= 3.269, 95% Cl: 1.813-5.896). Similarly, com- in a wider range of the body, which suggest
pared to rs62625044 GG genotype, GA geno- HTR3E may play a special role in the human
type carriers have increased risk for D-IBS (OR gastrointestinal tract function. Kapeller et al
=1.595, 95% ClI: 1.078-2.360) (Table 3). [19] found HTR3A and HTR3E untranslated
region polymorphisms are major predisposing
Discussion

factor of D-IBS. However, HTR3A genetic poly-
morphisms have not been validated in Germany
population. In this study we analyzed the asso-
ciation between D-IBS risk and HTR3A and
HTR3E gene polymorphisms and found that

In the present study, we found genetic polymor-
phisms in HTR3A and HTR3E gene were associ-
ated with D-IBS in Chinese population.

IBS is a common functional gastrointestinal HTR3A genetic polymorphism was associated
disorder. In developed countries, the incidence with D-IBS in both men and women. Our results
rate of IBS is10% to 15% [13-15]. In developing are consistent with the Kapeller et al’s findings
countries, the incidence rate of IBS also pres- [19].

ents increasing trend [14]. However, the patho-

genesis of IBS is unclear. It is generally agreed Our results indicated that the T allele of HTR3A
that the brain - gut interaction may involve in may be a predisposing factor of D-IBS in
the pathogenesis of IBS [16, 17]. 5-HT is a key Chinese population. Previous study suggested
neurotransmitter to contact brain - gut axis. that HTR3A receptor density increased in T
95% of the 5-HT distribute in the gastrointesti- allele carriers [19]. Previous studies also found
nal tract and about 5% exist in the brain. The that, T allele was associated with female bipo-
changes in the central nervous levels will lead lar disorder, avoiding injuries and regulation of
to mental and behavioral abnormalities, such amygdala activities [20, 21]. Therefore, T allele
as insomnia, anxiety, etc [18]. However, the may affect the composition and density of
level changes in the gastrointestinal tract will 5-HT3 receptor in various body tissues.

4583 Int J Clin Exp Med 2015;8(3):4581-4585



HTR3A and HTR3E polymorphisms and D-IBS

This study also showed the A allele of HTR3E
frequency was significantly higher in female
D-IBS patients compared with female control
group. Whereas there were no differences in
either A allele or GA genotype between male
patients and male control subjects. This result
was consistent with the findings of Kapeller et
al [19]. Therefore, our results indicated that A
allele may be an important factor in women’s
susceptibility to D-IBS. The reason for why
there is no association to be found in male may
be explained by the affection of ovarian hor-
mones on visceral sensitivity, although, which
needs verify by further research.

In conclusion, the present study indicated that
genetic polymorphisms in HTR3A and HTR3E
were associated with the risk for D-IBS in
Chinese population, especially in women.
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