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Abstract:  
Introduction: Irritable bowel syndrome (IBS) is one of the most prevalent, that affects up to 1 in 5 people over 
their lifetime. The Rome III committee defines IBS as a chronic functional disorder characterized by recurrent 
abdominal pain or discomfort associated with disordered defecation. Approximately 15 to 25% of the world 
population suffers from irritable bowel syndrome (IBS).1.  
Aim: To associate serum electrolytes, serum 25-hydroxy cholecalciferol and Thyroid Stimulating Hormones 
(TSH) in Irritable Bowel Syndrome (IBS).  
Objectives: To measure the serum electrolyte levels in patients with IBS and to compare the same with the serum 
electrolyte levels of normal healthy adults.  
Materials and Methods: A cross sectional study was conducted on 120 individuals 30-60 years age group, 
divided into 2 groups of 60 IBS cases and 60 apparently healthy control. Under aseptic precautions, 4 ml venous 
Blood was withdrawn from study participants, who visited to the department of general medicine and 
gastroenterology with symptoms of IBS on OPD basis and confirmed diagnosis of Irritable Bowel Syndrome 
(IBS) based on Rome’s criteria of IBS for cases and 60 samples collected from apparently healthy controls. S. 
potassium was estimated by fully automated analyser on DxC 700 AU. Serum TSH and serum 25-hydroxy 
cholecalciferol were estimated on abott architect i2000 SR that works on the principle of CMIA.  
Statistical analysis: All data was evaluated in the form of Mean ±SD and comparison was done based on pearson 
correlation coefficient. Then p value was calculated p<0.0001 was considered significant.  
Results: Serum chloride was considered to have significant p value when compared among cases and control.  
Serum TSH, serum sodium, serum potassium and serum 25-hydroxycholecalciferol gave non-significant results 
in cases of IBS when compared with controls. 
Discussion: IBS lacks acceptable bio-markers, and its diagnosis largely depends on the exclusion of underlying 
organic disease. Hence the diagnosis and management of this disorder can be challenging. maintaining normal 
serum electrolyte balance is essential for the efficient functioning of living cells. A follow up study would best 
suggest the efficient role of Vitamin D in IBS. 
Conclusion: The present study also tried to provide an insight into the possible changes that can be incorporated 
in the diet or serum electrolyte supplementation in IBS cases. Since the results were non-specific and statistically 
nonsignificant, further clinical studies are recommended with larger sample sizes for correlation of 
dyselectrolytemia.  
Keywords : IBS (Irritable bowel syndrome), 25-hydroxy cholecalciferol, TSH (Thyroid Stimulating Hormone). 
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Introduction 
 
Irritable bowel syndrome (IBS) is one of the most 
prevalent, multifactorial, heterogeneous and 
complex disorders that affects up to 1 in 5 people 

over their lifetime. It has a significant medical and 
socioeconomic impact that reduces patients’ quality 
of life and it also imposes a significant economic 
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burden to the healthcare system[1]. The Rome III 
committee defines IBS as a chronic functional 
disorder characterized by recurrent abdominal pain 
or discomfort associated with disordered defecation 
[either constipation (IBS-C), diarrhoea (IBS-D), or 
mixed/alternating symptoms of constipation and 
diarrhea (IBS-M), unidentified (IBS-U)].[2] 

Approximately 15 to 25% of the world population 
suffers from irritable bowel syndrome (IBS) [3]. 
Patients with hyperthyroidism can experience 
frequent bowel movements, diarrhea, even 
malabsorption with steatorrhea[4,5,6]. Chronic 
dyspeptic symptoms such as epigastric pain and 
fullness, as well as eructation, nausea and vomiting 
are also frequently seen in these patients. Less 
commonly, hyperthyroidism has been reported to 
cause persistent and intractable vomiting.[7] 
Individuals diagnosed with IBS have “low-grade 
intestinal inflammation”, and increased intestinal 
permeability with changes in the intestinal 
microbiota.[8] This can create an electrolyte 
imbalance. It is a well-known fact that maintaining 
normal serum electrolyte balance is essential for the 
efficient functioning of cells and organs in the body. 

Available studies regarding irritable bowel 
syndrome suggest controversial reports in the serum 
electrolyte levels. Some studies have shown that 
statistically significant improvement in abdominal 
discomfort or pain is observed when clinical trials 
with electrolyte supplementation were given.[9] 
There is a paucity of literature directly linking the 
levels of the serum electrolytes and IBS, especially 
in south Indian studies. In addition, studies have 
suggested that the impact of IBS on health-related 
quality of life is equally as significant as in 
congestive heart failure and dialysis-dependent renal 
failure. Moreover, the association of the electrolyte 
levels with respect to the severity of the disease is 
not well established. Hence, the present study was 
taken up.  There has not yet been found any effective 
cure for IBS; however, some remedies have shown 
promising effects in the management of it.[10,11] 
Recently, an analysis of social media (blogs/forums) 
reported that from 37 patients with IBS, 70% 
described improvements in their symptoms with 
Vitamin D supplementation and the majority of 
these individuals reported being Vitamin D deficient 
before supplementation.[12] This study suggested a 
role for Vitamin D in the management of IBS, which 
was supported by another recent study showing the 
high prevalence of Vitamin D deficiency in patients 
with IBS.[13] 

Aim: To associate level of serum electrolytes, serum 
25-hydroxy cholecalciferol and serum Thyroid 
Stimulating Hormone (TSH) in patients with 
Irritable Bowel Syndrome (IBS).  

Objectives: To measure the serum electrolyte levels 
in patients with IBS and to compare it with serum 
electrolyte levels of apparently healthy individuals. 

Materials and Methods: A cross sectional study 
was conducted on 120 individuals, divided into 2 
groups of 60 IBS cases and 60 apparently healthy 
control. Under aseptic precautions, 4 ml venous 
Blood was withdrawn from study participants, who 
visited to the department of General Medicine and 
Gastroenterology with symptoms of IBS on OPD 
basis and confirmed diagnosis of Inflammatory 
Bowel Syndrome (IBS) based on Rome’s criteria of 
IBS for cases and 60 samples collected from 
apparently healthy controls. Samples were allowed 
to stand for 15-20 minutes and centrifuged at 3500 
rpm for 15- 20 min. Quality checks were  performed 
from quality control materials on daily basis before 
processing samples on fully Automated analysers. S. 
electrolytes were estimated by fully automated 
analyser on DxC 700 AU that works on the principle 
of Ion Selective Electrode (ISE) for electrolytes. 
Serum TSH and serum 25-hydroxy cholecalciferol 
were estimated on abott architect i2000 SR that 
works on the principle of CMIA (chemiluminescent 
microparticle immunoassay). Ethical clearance was 
taken up as per the guidelines of the research unit of 
the Institute.  

Inclusion criteria:  

Cases:1. Patients of age group 30-60 years. 2. 
Patients with symptoms suggestive of IBS presented 
to Medicine OPD. 3. Patients with suspected IBS 
fulfilled the Rome III criteria for IBS based on their 
responses to a questionaire administered in the OPD. 
4. All participants were examined for serum 25-
hydroxy cholecalciferol, serum TSH, serum 
electrolytes.  

Control: Apparently healthy controls coming to 
General Medicine OPD for routine health check-up 
and examinations.  

Exclusion criteria:  1.Patients with known and 
established causes of diarrhea other than IBS, Age 
<30 years and > 60 years, Patients on medications 
affecting serum electrolytes level, Patients who had 
diabetes mellitus, hypertension, a salt-restricted diet, 
steroid therapy, bronchial asthma, previous GI 
disorders, other systemic disorders.  

Procedure: Details were entered in a predesigned 
proforma that includes personal bio-data, presenting 
complaint, predominant symptoms, duration of 
illness and associated history relevant to exclusion 
criteria. Subjects were requested to fill up a detailed 
questionnaire (enclosed) related to bowel disorder.  

Statistical analysis: Statistical analysis was done 
using Excel system version 2007 and includes 
descriptive statistics (mean and standard deviation) 
and inferential statistics (Chi-square test) to test the 
significance of difference. When P value is less than 
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0.05, the difference is considered significant, and the 
difference is considered highly significant when P-
value was less than 0.001. 

Results:

 
Table 1; 

Sl. No.  Cases (n=60) Control (n=60) p value 
1. S. Na  138.21 ± 3.14  139.31 ± 3.77  0.15 
2. S. K 4.18 ± 0.23  4.25 ± 0.35  0.20 
3. S. Cl 103.40 ± 5.21  101.09 ± 7.89  0.01* 
4.S. Vitamin D 1.09±1.41  1.27±2.64  0.76 
5. S.TSH 2.85±2.18 2.92±2.16 0.82 

Discussion  

IBS is a chronic functional symptom-based disorder 
and is characterized by multifactorial 
pathophysiological mechanisms including low-
grade intestinal inflammation [14], autonomic 
dysfunction, hypersensitivity to diet and 
psychological distress. IBS lacks acceptable bio-
markers, and its diagnosis largely depends on the 
exclusion of underlying organic disease. Hence the 
diagnosis and management of this disorder can be 
challenging. Maintaining normal serum electrolyte 
balance is essential for the efficient functioning of 
living cells. One of the widely accepted views is that 
existing low-grade intestinal inflammation in IBS 
can cause increased intestinal permeability, which 
might possibly create an electrolyte imbalance.  
Available studies regarding irritable bowel 
syndrome suggest controversial reports in the serum 
electrolyte levels. Some studies have shown that 
statistically significant improvement in abdominal 
discomfort or pain is observed when clinical trials 
with electrolyte supplementation were given [15]. 
This study aimed to estimate the serum electrolyte 
values in IBS cases and the results suggested a 
reduction in serum sodium and potassium levels in 
these cases with non-significant p value, whereas 
Chapman et al, in their study when compared cases  
with normal controls they also found the same 
results. Though there was a statistically significant 
increase in chloride levels in IBS cases. The possible 
explanation for this increase could be due to 
defective chloride transporters on the intestinal 
mucosa. The values obtained are in accordance with 
the study done on IBS diarrhoea patients by Vernia 
et al., which also opines, serum electrolytes and 
systemic acid-base balance was within the normal 
range. These data are in agreement with the lack of 
systemic changes observed in IBS patients even with 
profuse or longstanding diarrhoea [16]. Although 
diarrhoea is the predominant bowel dysfunction in 
as many as one-third of patients with IBS, it is 
unclear whether there is a specific disorder of 
intestinal fluid or electrolyte secretion in this 
syndrome, as there is no published evidence till date 
(17). Diarrhoea in IBS is generally considered 
secondary to accelerated colonic transit and reduced 
volume of the proximal colon [18]. The mucoid 

consistency and the small volume of the stools do 
not significantly affect the levels of serum 
electrolytes. This might be the probable reason for 
the lack of significant changes in the serum 
electrolyte levels in this study. 

According to the results of the study conducted by 
Karaus M et al, altered thyroid function was found 
in patients with suspected IBS. These findings were 
in disagreement with the findings of Hamm et.al 
[19,20] who failed to modify the criteria for 
diagnosis of IBS. The mechanism behind our results 
was not clear; however, direct hormonal effects or 
stimulatory actions in the central nervous system 
have been suggested. Treatment of the 
thyrotoxicosis with beta blocking agents and anti-
thyroid drugs greatly improves these symptoms 
[21].  The mechanism by which thyroid hormones 
disturbances affects GIT system is not explained 
clearly. changes are expected at molecular level with 
hormone receptors alteration, ANS (autonomic 
nervous system) dysfunction and myocardial enteric 
activity as well as changes on a tissue level in the 
form of myopathy[22]. Hormonal effects seen on 
gastro-intestinal tract is thought to be the direct 
effect of thyroid hormones or synergistic effect of 
catecholamine. Tenore et al, conducted a research 
work on hypo and hyperthyroid rats and studied the 
effect of thyroxin (T4) on Intestinal 
chloride/bicarbonate exchange and foung the flux of 
chloride that leads to mucosal effects of chloride and 
resultant diarrhoea. these findings were not seen In 
rat when when thyroxine (T4) was given ex-vivo to 
the rat Ileium [23]. Examination of Thyroid 
Function Tests in patients with an established 
history of IBS revealed an altered function of thyroid 
comparable to that in the general population; this 
might be attributed to high Incidence of thyroid 
problems in older adults. 

Although the exact pathophysiology of IBS has not 
yet been elucidated, it has been shown that 
alterations in the gut microbiome, intestinal 
permeability, gut immune function, visceral 
sensation, brain–gut interactions, and psychosocial 
status are involved in the development of this 
syndrome.[24] Furthermore, it has been shown 
previously that Vitamin D can modulate all of these 
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probable mechanisms involved in IBS pathogenesis. 
Bashir et al.[25] have shown that 8-week Vitamin D 
supplementation changes the human gastrointestinal 
microflora with a reduction in opportunistic 
pathogens and an increase in bacterial richness. 
effects of Vitamin D on the improvement of 
intestinal barrier function have been demonstrated in 
in vitro, [26,27] experimental,[28] and human 
studies.[29] Moreover, it has been shown that 
Vitamin D regulates immune cell trafficking and 
differentiation, gut barrier function, and 
antimicrobial peptide synthesis, all of which, has 
been shown that play a role in the development of 
IBS. Vitamin D regulates the innate immune 
response to the microbiota. Vitamin D is a critical 
regulator of T-cell function, and the expression of 
several pattern recognition receptors involved in 
intestinal inflammation is regulated by Vitamin 
D.[30] Our results have shown that 6 weeks 
supplementation with Vitamin D improves the 
symptoms and QOL in patients with IBS. It seems 
that Vitamin D supplementation improves the IBS 
characteristics through improving the factors 
involved in the development of IBS. Therefore a 
follow up study would best suggest the efficient role 
of Vitamin D in IBS [31].  

Conclusion:  

The prevalence of thyroid dysfunction in IBS 
patients is high. Therefore, the routine thyroid 
function tests in the diagnostic evaluation of 
established IBS patients should be recommended. 
This study indicates that Vitamin D therapy has 
some beneficial effects in the management of IBS in 
women; however, the long-term effects remained to 
be elucidated. Our study implies that serum 
electrolyte levels are not greatly altered in IBS cases 
probably due to the rapid transit in colon, mucoidal 
consistency and small volume of stools. The present 
study also tried to provide an insight into the 
possible changes that can be incorporated in the diet 
or serum electrolyte supplementation in IBS cases. 
Since the results were non-specific and statistically 
nonsignificant, further clinical studies are 
recommended with larger sample sizes for 
correlation of dyselectrolytemia with severity for 
obtaining conclusive evidence of the role of 
electrolyte supplements in the alleviation of both 
physical symptoms and psychological distress 
associated with this poorly understood disease. 
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