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ABSTRACT

Introduction

Thyroid hormone is a central regulator of body fiot Thyroid hormone perform a wide array of mefabo
functions including regulation of lipid, carbohyti#s, protein and electrolyte metabolism. Disordefsthe thyroid
functions are considered to be a cause of elettralisorders. So our aim is to assess the levetemfm electrolytes in

patients with thyroid disorders.
Material and Method

This study was conducted in Department of BiochemiSGMC kota.50 patient samples and 50 control dasp
were taken. Serum was separated and serum eleetielyels were estimated by fully Automated AnalyERBA EM
360.Thyroid estimation was done on Roche Chemilesience Analyzer. Data was analyzed using ManninéhiU

test.
Results

Disorders of thyroid hormone increases with age femlales are predominantly affected. all the vaeslare
significantly decreased in cases than controls mxde&H and chloride which are significantly incredsin cases.

Conclusions

Hypothyroidism is associated with electrolyte dibances, so need to be monitored and treat apptelyriin

hypothyroid patients.
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INTRODUCTION

Electrolytes play an important role in body proessssuch as controlling fluid levels,acid base tadgoH),
nerve conduction, blood clotting and muscle corimac Thyroid disease is common in general populatiord the
prevalence increases with age. In indian 42 milp@ople are suffering from thyroid disease; Hypotdfdism being the
commonest thyroid disordér.

Thyroid hormone is a central regulator of body hdgmamics, thermoregulation and metabolism. It tligechas
an influence on renal hemodynamics, glomerulaerfiition as well as the renin angiotensin aldostegystem and renal
electrolyte handling. Thyroid hormones perform aaviarray of metabolic functions including regulatiof lipid ,

carbohydrates, protein and electrolyte metaboligshile the effect of thyroid hormones on lipid metdem is well

| Index Copernicus Value: 3.0 - Articles can be serib editor@impactjournals.us |




80 Gulab Kanwar, Kusum Bala Jain, Jitendra Jain
Rahul Kea, Kshetrapal Singh Shekhawat & Rohit Jain

known, the effect of electrolyes are not been wsiablished.

Sodium and potassium are important components ofrees. N&K*-ATPase, which is an enzyme present on
cell membrane that helps in transport of water antiients across the cell membrdn€hyroid hormones regulate the

activity of Na'-K* pumps inmost of the tissu@s.

We therefore want to investigate the effects ofdfd/stimulating hormone(TSH) on serum electrolytea broad

spectrum of patienrs admitted to hospitals.
MATERIAL AND METHOD S

This study was performed in the Department of Béatstry, Government Medical College, Central Labama
NMCH and MBS Hospital Kota from period of SeptemBéd 4 to August 2015.50 patient samples and 5Caosamples
were taken.

Inclusion Criteria
« Patients with newly diagnosed hypothyroidism.
* Age group between 10 years to 70 years
Exclusion Criteria
Patients with the following diseases were excluidech the study
» Patients on thyroxine treatment
« Patients on hypolipidemic drugs, antihypertensigesoids.
» Patients with renal disease, liver disease, casdiomar disease and diabetes mellitus.
e Pregnancy and patients on drugs.
e Patients with gout
» Patients not willing to participate in study.

After explaining the type of study, written consevds taken from all the subject& 12-hour fasting period,
venous blood samples were collected from all theesaand controls. Serum was separated and seruimsaaehd
potassium levels were estimated by fully Automafetdlyzer ERBA EM 360.Thyroid estimation was done Roche

Chemiluminescence Analyzer.
Statistical Analysis

Statistical analysis was done using suitable sigdistool. Data was estimated on excel sheet amalyaed
statistically. Quantitative data was summarizedhim form of MEAN £ SD and differences in means offbthe groups

were analyzed using Mann- Whitney U test. The Reval.05 was taken as significant.
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RESULTS

Table 1: Distribution of Age Groups

Age in Cases Controls
years No. % No %
11-20 7 14 3 6
21-30 5 10 13 26

31-40 16 32 13 26
41-50 11 22 7 14

51-60 9 18 11 22
61-70 1 2 3 6
71-80 1 2 0 0
Total 50 | 100.0 | 50 | 100.0

Mean + SD | 39.84 + 14.16 39.94 £ 15.25

Table 2: Table of Gender Distributions

Cases Controls
No| % No| %
Male 8 16 9 18
Female | 42 | 84 41 | 82

Total | 50 | 100.0| 50 | 100.0

Gender

Table 3: Comparison of Variables in Cases and Controls

Valr_iggles Cases (Mean + SD Controél(Dl\;lean = P-Value
T3 0.9761+ 0.43 1.37+0.25 <0.001
T4 6.37+ 2.65 8.95+1.64 <0.001
TSH 51.27+110.4 2.48+1.11 <0.001
Sodium 129.66+11.83 139.86+3.23 <0.001
Potassium 3.93+0.31 5.92+17.34 <0.05
Chloride 105.98+1.36 99.12+1.62 <0.001

Table no.1 depicts the distribution of age (year®up between cases and controls. Shows mean agé 39
14.16(years) in cases and 39.94 + 15.25(year)ntrals.

Table no.2 depicts the gender distribution. Sho@$6®) males and 42(84%) females in 50 cases argP®(1

males and 41(82%) females in 50 controls

Table no.3 depicts the comparison of variablesaises and controls, showing all the variables ayeifsiantly

decreased in cases than controls except TSH aadddwhich are significantly increased in cases.
DISCUSSIONS

Hypothyroidism is a condition in which the body feu§ from insufficient thyroid hormone. It is onétbe most
prevalent endocrine disorder and seen more in waimem men. We also observed more female casesiihbs. In our
study 84% were females and 16% were males in cagseh is in accordance with the previous studiéghe higher
prevalence of thyroid disease in women suggests ésgogen might be involved in pathophysiology thjroid

dysfunction.Estradiol has an antagonistic effecttenhormones T3 and T4.The reason is estradiopetes with T3 and

| Index Copernicus Value: 3.0 - Articles can be serib editor@impactjournals.us |




82 Gulab Kanwar, Kusum Bala Jain, Jitendra Jain
Rahul Kea, Kshetrapal Singh Shekhawat & Rohit Jain

T4 for binding sites on the receptor protéiidoreover,estradiol also limits the thermogenic @ctof T4 and promotes

storage of fat.

Disorders of the thyroid glands are consideredeta lzause of electrolyte disturbances. Hyponatrésritee most

common electrolyte abnormality encountered in clihpractice’

From our study it was also observed that serumusodis well as the potassium levels were markediyedsed
in cases as compared to healthy controls that waacéordance to the study done by Murgod R étSodium and
potassium are important components of the enzymd&aPase, which is a cell membrane enzyme thapshéh
transport of waterand nutrients across the cell brane. Thyroid hormone regulates the activity @ gump in most of
tissues. In hypothyroidism, because of low potassium levats] because of deficiency of thyroid hormones, énizyme

is affected,resulting in accumulation of water desthe cells and causing edema.

According to SturaT et al plasma renin activity(PR&nd plasma aldosterone(PA) may be suppressed in
hypothyroidism probably due to dysfunction of j@gtomerular cellsand glomerulosa cells respectiaealy the possibility
that suppression of PRA and PAin patients with liypmidism is related to exaggerated sodium exanetind decreasein
potassium excretion cannot be ruled Y&tudy done by Christoph Schwarz et al observedcitim between thyroid
hormones and electrolyte disorders. In his studgrethwas decreased sodium and increased potassiets l@
hypothyroidism. According to him electrolyte abnaiities are relevant only in marked hyper and higpatidism®*
though our study is not in conformity with the sfudbne by Christoph where he observed decreasedns@md increased

potassium in hypothyroidism.

Sodium and chloride are interdependent and changesdium ions will also be reflected in the chifariions. it is
postulated that hormones which are involved in EQEtracellular Fluid Volume) regulation act on aérsodium
transporters may also modulate the renal chloraresporters? Besides the classic hormones, such as aldostetmigre
known to be involved in the regulation of NaCl tsport by the kidney other hormones, such as thymoidnone, are also
capable of regulating the ECFV via modulation opm®n ion and fluid transpott. Importantly, thyroid hormone
modulates the expression of Na+/K+ ATPase mRNAm@ntein and hence regulates the activity of thicad component
of renal sodium transpott.In proximal tubule, thyroid hormone acts on thetlth+ exchanger to change intratubular
acidification dynamics. Thus, the thyroid hormoraes by regulating the expression of different sadiand chloride
transporters in the kidney is plausible in the ighits involvement in increasing renal fluid reabption® Therefore there

is increased chloride level in hypothyroidism patse
CONCLUSIONS

The present study was designed to evaluate thegekaof serum electrolytes in hypothyroid patienis this
study we concludes that there was a significantredsed in serum electrolytes except serum chlonteh was
significantly increased in hypothyroid patients.isSTeuggests that hypothyroid patients should belaely checked for

electrolytes. Early detection and treatment cangmefurther complications.
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