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Abstract 
The thyroid disease is a common disease of  occurrence for different causes which including thyroid hyperthyroidism and hypothyroidism that  
reflecting deficient and excess thyroid hormone secretion respectively . There are  relationship between  thyroid hormones and metabolism and 
the  metabolic rate through the influence of these hormones on the metabolism of carbohydrates, fats and proteins and thus energy produced 
from the hydrolysis of these compounds. In the present  study,  after blood sample was collected from twenty adults was conducted on newly 
clinical and laboratory diagnosed patients of thyroid disease  and twenty healthy control group, thyroid hormone analysis to determine the 
thyroid disease  and estimate of serum electrolytes (Na, K) conc.  with glucose and  cholesterol also were determined.  .This study suggested a 
significant degree association between thyroid hormone ( T3, T4, TSH) and electrolytes (Na, K) and glucose with cholesterol in the patients as 
compared with healthy groups. The results were  revealed that serum TSH levels were significantly higher in cases (14.62± 16.07 μIU /ml) as 
compared to healthy group (1.349± 0.8096μIU/ml) at ( P < 0.05) and serum potassium(K) was significantly decreased (37.56 ± 4.922) in 
patients  than control (40.87± 2.513) at ( P < 0.05), and the results of the present study showed  a significant correlation  between hormonal 
with electrolytes and biochemical criteria when compared with one another and with  the healthy controls.  The study concluded that the  
relationship between thyroid dysfunction and  serum  abnormal electrolyte  with physiological parameters in that patients. As  the results of 
this study it will be indicate that the serum electrolytes were significantly imbalanced in patients of thyroid disease , so it should be  checked 
for serum electrolytes and biochemicals  to prevent the possible complications.        

Keywords: electrolytes, thyroid disease ,  thyroid hormones, biochemical parameters. 

INTRODUCTION 
The thyroid gland including two lobes lying on each side of the 
trachea produce hormones , thyroid hormones can "target 
,influence and alter the metabolism of approximately every cell in 
the body "so that  the thyroid gland becomes one of the "largest 
and most sensitive" endocrine glands in the body1 . Thyroid 
stimulating hormone(TSH) synthesis in the anterior pituitary is 
stimulated by" thyrotropin-releasing hormone (TRH) and 
inhibition by thyroid hormone in a classical endocrine negative-
feedback loop binds to the TSH receptor" in the thyroid gland, 
stimulating the production of "thyroglobulin, thyroid peroxidase, 
sodium –iodide symporter (NIS) protein, and thyroxin"2. Thyroid 
gland secreting hormones : thyroxin (T4) and triiodothyronine 
(T3) which control the body's metabolic rate and the rate of 
energy production3, so "thyroid  function regulates a wide array 
of metabolic activities" . Hypothyroidism is a case of thyroid 
dysfunction in which" less amount of thyroid hormones are 
produced by thyroid gland, accompany with  lower metabolic rate 
and clinical symptoms " 4,5.  Many causes leading to 
hypothyroidism like insufficient thyroid gland stimulation by" the 
hypothalamus or pituitary gland" 6. Accompany with  
"hyperthyroidism  casing  hormone excess" 7,8. "The thyroid 
hormone is central regulator of body hemodynamics, 
thermoregulation and metabolism .It therefore has an influence on 
renal hemodynamics ,glomerular filtration ,as well as the renin 
angiotensin aldosterone system and renal electrolyte handling 
.Different electrolyte disorders were associated with thyroid 
dysfunction"9,10 . Sodium and potassium are "important 
components of the enzymes Na +K+ ATPase, which is an enzyme 
present on the cell membrane that helps in the transport of water 
and nutrients across the cell membrane"11. So that thyroid 
hormones regulate the activity of sodium potassium pumps in 
most of the tissues . "Thyroxin (T4) and insulin also connect in 
liver , where they mutually affect insulin growth factors (IGF ) 
which are powerful muscle building control agents  and in the 
absence of  adequate levels of thyroid hormones " 12 . 
Triiodothyronine(T3) has "many physiological actions that 
changes in protein , lipid , carbohydrate , and vitamin metabolism 
" 13.  HDL cholesterol protects against atherosclerosis  by" its 
inhibitory effect on cholesterol transport and anti-inflammatory 
effect" 14.  (High density lipoproteins)HDL cholesterol is" a clear 
predictor of vascular events in the overall population" 15. 

The aim of  study was  established by estimate serum hormonal 
and biochemical with electrolytes concentrations, and determined 
the relationship between them in patients and compared  with one 
another and with the healthy controls . 

MATERIAL AND METHODS 
This study was designed to investigate some parameters related to 
thyroid gland function in twenty adults (age range between 18 and 
45 years) on newly clinical and laboratory diagnosed patients with 
thyroid disease  and twenty adults healthy subjects. After written 
informed consent, 5ml of venous blood was obtained by 
venepuncture under aseptic conditions, 
centrifuged and separated serum was used for estimation of 
thyroid hormones and electrolytes with biochemical  assays. The 
diagnosis was based on detailed history of any chronic diseases 
such as "diabetes mellitus, hypertension, liver disease, renal 
disease, metabolic bone disorders, malignancy, hypo- or 
hyperparathyroidism, vitamin and mineral deficiency , steroid and 
anti-osteoporotic therapy " were excluded from the study. Thyroid 
stimulating hormone (TSH) was measured by "using the VIDAS® 
TSH assay which is intended for use on the instruments of the 
VIDAS family (Vitek® Immuno Diagnostic Assay system) as an 
automated quantities enzyme-linked fluorescent immunoassay 
(ELFA) for the determination of human thyroid stimulating 
hormone (TSH) concentration in human serum that is intended for 
use as an aid in the diagnosis of thyroid disorders (distributed by 
bioMerieux,Inc.100 Rodolphe Street Durham,North Carolina 
27712-USA)". While the Total T3 (TT3) and Total T4 (TT4) were 
determined in human serum by" each of VIDAS® T3 kit and 
VIDAS® T4 kit (all these kits distributed by bioMerieux SA 376 
Chemin de ׀ˈOrme 69280 Marcy-׀ˈEtoile - France) using the 
ELFA technique (Enzyme Linked Fluorescent Assay)" . 
Calorimetric method was used to determine Na in serum, while 
Turbidimetric tetraphenylborate (TPB) method was used for 
potassium measurements in serum. In the current study many 
chemical tests were conducted including random blood sugar  was 
estimated by using method GOD-PAP Test colorimetric technique 
enzymatic pour glucose (Wiesbaden,Germany ) and HDL 
cholesterol was determined in serum by AGAPPE 
DIAGNOSTICS SWITZERLAND GmbH reagent.  
Statistical Analysis  
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After maintain the studied data  on excel spread sheet, the results 
were analyzed statistically using Graph Pad prism 5 program 
appoint the arithmetic mean value and standard errors (SE) and 
standard deviation (SD) of all variables and test the significance 
treatment groups used one-way ANOVA analysis of variance 
Tukey to compare the hormonal and biochemical parameters 
between patients and healthy controls. An association between 
study variables was assessed using MegaStat’s correlation 
analysis. Differences were considered statistically significant at 
p<0.05.  
 

RESULTS 
All correlation of hormonal and biochemical parameters in 
patients and healthy control groups are revealed in the table (1) 
below which shown that serum TSH levels were significantly 
higher in cases (14.62± 16.07 μIU /ml) as compared to healthy 
group (1.349± 0.8096μIU/ml) at ( P < 0.05) and serum 
potassium(K) was significantly decreased (37.56 ± 4.922) in 
patients  than control (40.87± 2.513) at ( P < 0.05), while there 
were no significant differences in the other  studied parameters  
between the patient and healthy groups as the results were 
obtained that shown in the table (1)  

 
Figure 1.  correlation between  serum K and TSH level (r=- 0.110 

, p<0.05) 
 

 
Figure 2.  correlation between serum K and T4 level (r= 0.177 , 

p<0.05) 
 

 
Figure 3.  correlation between serum K  and T3 level (r= 0.313 , 

p<0.05) 
 

 
Table 1: Mean ± SD , ± SE values of all parameters in studies patients  compared with healthy control groups 

P value <0.05 Healthy Groups Patients Parameter 

Sig. ± 0.80961.349 
± 0.1810 

± 16.07 14.62 
± 2.934 TSH(μΙU/ml) 

Non Sig. ± 0.26611.571 
± 0.0594 

± 1.1521.462 
± 0.2102 T3(nmol/l) 

Non Sig. ± 4.18675.09 
± 0.9361 

± 32.6268.38 
± 5.955 T4 (nmol/l) 

Non Sig. ±47.50 177.0 
± 10.36 

± 68.67215.9 
± 12.75 HDLCholesterol (mg/dl) 

Non Sig. ± 14.9978.86 
± 3.271 

± 19.6987.14 
± 3.657 Glucose(mg/d L) 

Non Sig. 26.65 ± 0.8488 
± 0.1898 

25.63 ± 2.563 
± 0.460 Na(mmol/L) 

Sig. 40.87 ± 2.513 
± 0.5619 

37.56 ± 4.922 
± 0.8841 K(mmol/L) 

TSH : thyroid stimulating hormone; T3: Triiodothyronine hormone ; T4: Thyroxin hormone; HDLcholesterol : High density lipoproteins choles.; Glucose : sugar ; Na: Sodium ; K : Potassium. 
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Figure 6. comparism between mean sodium with TSH and T4 and 

T3 

On MegaStat’s correlation analysis depicted a significant  positive 
correlation between  K level and TSH level (r=- 0.110 , p<0.05) 
(Figure 1), while the obtained data indicated that a significant and 
negative correlation between levels of K and T4 level (r= 0.177 , 
p<0.05) (Figure 2), also a negative correlation between levels of K 
with T3 level (r= 0.313 , p<0.05) (Figure 3) .  While on Graph 
Pad prism 5 program the other correlation obtained data indicated 
had a significant Differences at (P < 0.05 ) between sodium , 
sugar and cholesterol with TSH and thyroid hormones figures 
(4,5,6 ) respectively 

 
DISCUSSION 

Thyroid dysfunctions are among the most common of the 
endocrine disorders whatever the causes ,and  "the too little 
(hypothyroidism ) or too much ( hyperthyroidism) thyroid 
hormone secretion are largely predictable ,given the knowledge of 
the functions of the thyroid hormones" 13.  Importantly, there are 
the correlations between  " thyroid hormones and metabolism by 
the  metabolic rate through the influence of these hormones on the 
metabolism of carbohydrates, fats and proteins and thus energy 
produced from the hydrolysis of these compounds" . Through the 
current results, the TSH levels were significantly higher in 
patients  (14.62± 16.07 μIU /ml) as compared to healthy group at ( 
P < 0.05) was shown in table (1). The elevated TSH may be 
resulting from" a neuroendocrine dysfunction caused by 
deregulation of the hypothalamus pituitary axis" 8 . Furthermore, 
in the hypothyroidism case  the  low T4 secretion," is  
characterized by a generalized reduction in metabolic function 
that most often manifests itself as  slowing of physical and mental 
activity "16.  So when thyroxin  in serum of  patients will decrease 
, the negative  feedback mechanism will be casing to secret 
thyroid stimulating hormone by pituitary gland, therefore the TSH 
will be increased in serum in response to feedback from the low 
levels of thyroxin and triiodothyronine hormones .On the other 
hand , This study was conducted ,  the results of serum 
potassium(K) was significantly decreased (37.56 ± 4.922) in 
patients  than control  at ( P < 0.05) as showed in table (1), these  
result  were agreed with  Abdul Kareem Saad (2017)17 that was 
found serum potassium levels were  be  lower than in hypothyroid 
patients when compared with  controls and in the hyperthyroidism 
case that serum K levels is increased 18  ,   the reason may be as 
"thyroid hormone is a central regulator of body haemodynamics , 
thermoregulation and metabolism ,therefore, it has an influence on 
renal haemodynamics , glomerular filtration , as well as the renin 
angiotensin aldosterone system and renal electrolyte handling" 9 
,so "an impaired urinary dilution capacity due to non-osmotic 
release of anti-diuretic  hormone ,as well as increased urine 
sodium loss was the major mechanism for hypothyroid induced 
hyponatraemia" 19 .  Therefore the disorder of thyroid hormones 
casing defects of electrolyte concentration and the metabolic rate . 
So that   , there are a relationship between serum electrolyte and 
thyroid function, as the resulting from " the different electrolyte 
disorders  were associated with thyroid dysfunction" 20 . 
Concerning to the  results of the present  study  were reported  a 
significant correlation between serum K with  thyroid hormones 
because of   "Na and K are the most components  that enter in the 
composition of  enzyme Na+ K +ATPase in the cell membrane , 
the function of enzyme  is responsible for  the transport of water 
and nutrients across the cell membrane. Thyroid hormones 
regulate the activity of sodium potassium pumps in most of the 
tissues", so that in the less of thyroid hormones leading of low K 
levels, and "this enzyme is affected, resulting in accumulation of 
water inside the cells and causing edema", In order to function,  a 
significant negative correlation between serum K with  T4 and  T3 
as showed in figure (2,3) , "in hypothyroidism, the thyroid gland 
does not produce enough thyroid  hormones  (T3 ,T4),then 
decreased levels in hypothyroid patients are expected when 
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compared with normal people" . Moreover , "the thyroid gland 
plays an important role in glucose hemostasis" 21 . Importantly, in 
hypothyroidism ,  "decreased gluconeogenesis and glycogenolysis 
in liver .In addition to hypothyroidism lowers the glycogen 
phosphorylase activity in the liver"  22 while "In hyperthyroid 
humans increase glucose production and impaired suppression of 
glucose production by insulin" 23,24  leading to "glucose turnover 
hepatic glucose production are peripheral glucose utilization, 
abnormal glucose  metabolism "25 . Additionally, "hypothyroidism 
is associated with dyslipidemia resulting in hypercholesterolemia, 
elevated low-density lipoprotein (LDL) , decreased High density 
Lipoprotein (HDL) , and hypertriglyceridemia"26 . Hypothyroid 
patients are "at increased risks to develop cardiovascular diseases 
due to this deranged lipid profile, endothelial dysfunction, 
metabolic, hormonal, and hemodynamic changes and coagulation 
disturbances" 27. We can conclude from the current study  that the  
relationship between thyroid dysfunction and  serum  abnormal 
electrolyte  with physiological parameters in that patients. As  the 
results of this study it will be indicate that the serum electrolytes 
were significantly imbalanced in patients of thyroid disease , so it 
should be  checked for serum electrolytes and biochemical  to 
prevent the possible complications.  

REFERENCES 
1. Ploski ,R.;Szymanski ,K.&Bednarczuk,T.(2011).The genetic Basis of Graves'

disease .Curr.Genom.12 :542 -563. 
2. Zoeller,TR.;Dowling,AL.;Herzig,CT.(2002).Thyroid hormone ,brai 

Development  ,and the environment .Environ Henlth Perspect; 110:355-361. 
3. Shin ,DJ.& Osborne ,T.(2003).Thyroid hormone regulation and cholesterol

metabolism are connected through sterol. Regulatory Element-Binding 
protein-2 (SREBP2).J.Biol.Chem.;278:34114-8. 

4. Man saurian ,AR.;(2010).The slate of serum lipid profiles in subclinical
hypothy  -roidism .A review of literature .Pak.J.Bio.Sci.;13 (11):556-62. 

5. Rizos ,CV.;Elisaf ,MS.;Liberopoulos ,EN.;(2011). Effects of thyroid 
dysfunction   On lipid profile .Open cardiovascular Med.J.;5 :76-84. 

6. Singer ,PA.(1991).Thyroiditis .Acute, subacute, and chronic .Med.Clin . North
.Am.;75(1):61-77. 

7. Trivalle,C.;Doucet,J.;Chassagne,P.;Landrin,I.;Kadri,N.&Nenard,JF. 
(1996).Differences in the signs and symptom of hyperthyroidism in older and
younger patients .J.Am.Geriatr.Sco.;44:50-3. 

8. Vanden  Beld ,AW.;Visser ,TJ.;Feeldess ,RA.;Grobbee ,DE.; Lamberts 
,SW.(2005).Thyroid hormone concentrations ,disease ,physical function and 
mortality in elderly men .J. Clin. Endocrinol.Metab. 90:6403-6409. 

9. Mariani ,L.H. & Berns ,J.S.(2012).The renal manifestations of thyroid disease
.J.Am. Soc.Nephrol .;(1):22-6. 

10. Ruchala ,M.;Zybek ,A.& Szczepanek-Parulska ,E.(2014). Serum  Irisin  levels
and Thyroid function newly discovered association .(Abstract ).Pub.Med .
NCBI. 

11. Murgod R. & Soans G. (2012). Changes in Electrolyte and  Lipid profile in
Hypothyroidism. International Journal of Life Science     and Pharma
Research, 2(3): 185-194. 

12. Kala,MK.;Umath ,S.N. ;&Bhusari ,K.P.(2006).Oxidative  stress and the
thyroid. POSTINE HEALTH  J.P:24-27. 

13. Hulbert ,M.K.;Umathe ,S.N.;&Bhusari ,K.P.(2006).Oxidative Stress and the
Thyroid .POSTINE HEALTH ,J.P:24-27. 

14. Badimon, L.; Viahur ,G.(2012).LDL- Cholesterol versus HDL-Cholesterol  in 
the Atherosclerotic plaque :inflammatory resolution versus thrombotic 
Chaos.Ann.N.Y.Acad.Sci.;1254:18-32. 

15. Sacks ,F.M.;Tonkin ,A.;Shepherd ,J.;Brawald ,E.;Cobbe ,S.; Hawkins
,C.M.;Keech ,A.;Packard ,C.;Simes ,J.&Byington ,R. (2000) .Effect of 
Pravastatin on coronary disease events in subgroups defined By coronary risk
factors :the prospective pravastatin pooling  Project. Circulation .;102 :1893-
1900. 

16. Gilles ,R.;den Heijer ,M.;Ross ,A.; Hsweep ,G.J.;Hermus ,A.;R. & Wetzels
,F.M.(2008). Thyroid function in patients with proteinuria ,Netherlands  j. 
Med. ; 66 ,(11):483 -485. 

17. Reem A,R, Abdul Kareem Saad.(2017) A thesis : Histolophysiological and
Biochemical Study of parameters related with thyroid disease. 

18. Roopa ,M.&Glady ,S.(2012).Changes in electrolyte  and lipid profile in
hypothyroidism .Interactional. J. Life Sci.& Pharma .Res.;(2):185-194. 

19. Schmitt ,R.; Klussmann ,E.;Kahl, T.; Ellison ,DH.;& Bachmann ,S. (2003). 
Renal expression of sodium  transporters and aquaporin -2 in hypothyroid Rats 
.Am.J.Physiol.Renal.Physail.;284 (5):F1097-104. 

20. Iwasaki , Y.;Oiso ,Y.;Yamauchi ,K.;Takatsuk , K.;Kondo ,K.;& Hasegawa ,H.
(1990). Osmo regulation of plasma vasopressin in myxedema .J.  Clin.
Endocrinol. Met .70(2):534-9. 

21. Sudipta,C.;Srikanta,G.; Lipsita, S.& Madhusdan D.(2007).Thyroid dysfunction 
modulates glucoregulatory mechanism in rat.Indian J.Experi.Bio.42:549-553. 

22. Storm ,H.; Van Hardeveled ,C. & Kassenaar ,A.(1984 ).The influence of
hypothyroidism on the adrenergic stimulation of glycogenolysis in perfused rat 
liver .Biochim .Biophys .Acta. ,798 :549-553. 

23. Dimitriadis ,G.;Baker ,B.;Marsh ,H.;Mandarino ,L.;Rizza ,R.; Bergman 
,R.;Haym -ond ,M. &Gerich ,J.(1985).Effect of thyroid hormone excess on act 
-ion , secretion , and metabolism of insulin in humans ,Am. J.Physiol. -;248. 
E593. 

24. Shen ,D.C.;Davidson ,M.B.;Kuo,S.W. & Sheu ,W.H.(1988).Peripheral &
hepatic .insulin .antagonism in hyperthyroidism .J. Clin. Endocrine L. Metab
,66-565. 

25. Kamal,A.;Bagavathy,A.&Mona,M.(2006).Effects of Treatment of 
hyperthyroidism on glucose homeostasis,insulin Secretion,And markers of 
Bone turnover.J.Endocr.Practice.15:3,254-262. 

26. Risal P, Maharjan BR, Koju R, Makaju RK, Gautam M. (2010) . Variation of
total serum cholesterol among the patient with thyroid dysfunction. 
Kathmandu Univ. Med J.;8:265–68. 

27. Neves C, Alves M, Medina JL, Delgado JL. (2008). Thyroid diseases,
dyslipidemia and cardiovascular pathology. Rev Port Cardiol.;27:1211–36. 

Nawras Noori Bashboosh et al /J. Pharm. Sci. & Res. Vol. 10(6), 2018, 1541-1544

1544

View publication stats

https://www.researchgate.net/publication/327285441



