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           Abstract 

        The thyroid gland is endocrine gland that is normally located in the 

lower front of the neck .Cardiovascular changes that accompany thyroid 

disorders could be stimulus for the release of BNP from heart ventricles.                                                         

      Different factors, including stress environment conditions, have 

important role in pathogenesis of thyroid disorders and could possibly 

affect this response. Brain natriuretic peptide (BNP) is secreted from the 

ventricular myocardium in response to volume expansion and pressure 

overload. Serum BNP levels are also affected by thyroid function status, 

which was mostly related to a direct stimulatory effect of thyroid 

hormones on the secretion of BNP.      

          Serum levels of brain natriuretic peptide showed a highly  

significant increase in hyperthyroidism group compared with control 

group (p<0.01) and highly significant decrease in hypothyroidism group 

compared with control group. The results revealed a significant positive 

correlation between and T3,T4 and BNP level in patients with 

hyperthyroidism  while there was no significant correlation between the 

corresponding thyroid hormones and BNP level in patients with 

hyporthyroidism  .  
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قييم مستوياث انناتريوتريك انببتيد في مصم انمرضى ت
 وخمول نشاط انغدة اندرقيت انعراقيين مع فرط

 زينت عباس عهي
 مساعد مدرس

 انخلاصت
ضء الأمبمي اىسفيي صمبء تقع عبدة في اىج اىغذة اىذسقيت هي غذة        

اىتي تصبحب اضطشاببث اىغذة اىقيبيت  .اىتغيشاث في الاوعيهاىعىق  مه 
 مه اىبطيىيه في اىقيب. BNPعه  صاىذسقيت يمنه أن ينىن حبفضا لإفشا

الإجهبد، ىهب دوس مهم واىعىامو اىمختيفت، بمب في رىل ظشوف اىبيئت       
هزا في ه أن تؤثش سبمب في اىتسبب في اضطشاببث اىغذة اىذسقيت، ويمن

( مه عضيت اىقيب اىبطيىي سدا عيً BNPشيىتشيل )اىببتيذ اىىبت اىشد. ويفشص 
 حجم واىضغظ اىضائذ. اىتىسيع 
وأظهشث مستىيبث اىمصو مه اىىبتشيىتشيل اىببتيذ صيبدة مبيشة ىيغبيت           

 Pفي مجمىعت فشط وشبط اىغذة اىذسقيت مقبسوت مع مجمىعت اىتحنم )
ذسقيت مقبسوت مع اىغذة اىخمىه ( واوخفبض مبيش ىيغبيت في مجمىعت 0...>

مجمىعت اىتحنم. أظهشث اىىتبئج وجىد علاقت إيجببيت راث دلاىت إحصبئيت 
في اىمشضً اىزيه يعبوىن مه فشط وشبط  BNPومستىي  T3 ،T4بيه و

اىغذة اىذسقيت في حيه ىم ينه هىبك استببط مبيش بيه اىمقببيت هشمىوبث 
اىغذة  خمىهفي اىمشضً اىزيه يعبوىن مه  BNPاىغذة اىذسقيت ومستىي 

 .اىذسقيت

 وامشاض اىغذة اىذسقيت. ببتيذ اىىبتشيىتشيل :انكهماث انمفتاحيت

 

Introduction 

        

    The thyroid gland is a butterfly-shaped endocrine gland that is 

normally located in the lower front of the neck. The thyroid’s function is 

to synthesis thyroid hormones, which are secreted into the blood and then 

carried to every tissue in the body. Thyroid hormones help the body use 

energy, stay warm and keep the brain, heart, muscles, and other organs 

working as they should. Common thyroid dysfunctions, include 

hypothyroidism ,hyperthyroidism (e.g Grave’s disease) ,Hashimoto’s 

thyroiditis, goiter  thyroid nodule  and thyroid cancer[1]. 

       Hyperthyroidism is the overproduction of thyroid hormones while 

hypothyroidism is defined as failure of the thyroid gland to produce 

sufficient thyroid hormone to meet the metabolic demands of the body. 

Untreated hypothyroidism can contribute to hypertension, dyslipidemia, 

infertility, cognitive impairment, and neuromuscular dysfunction[2]. 



 Iraqi National Journal of Chemistry 2015; 15(1)

135 
 

       Brain natriuretic peptide (BNP) is a cardiac neurohormone, 

composed of 32 amino acids, mainly secreted from the ventricles. 

Prohormone, pro brain natriuretic peptide (proBNP) is cleaved into the 

biologically active form BNP and amino terminal fragment of the 

prohormone NT-proBNP. Both peptides, BNP and NT-proBNP are 

present in the plasma[3] .The basic stimulus for the BNP secretion is 

increased ventricular wall tension in response to sodium and water 

retention, volume expansion and elevated end diastolic volume. It is well 

known that the synthesis and 

secretion of natriuretic peptides are under the complex control of 

neurohumoral and immune system. Increased BNP concentrations lead to 

reduction of blood pressure and plasma volume through coordinated 

action of the brain, adrenal glands, kidneys and blood vessels[4].An 

increase of heart rate, total blood volume, left ventricular end-diastolic 

volume (LVEDV) and cardiac output in hyperthyroid state exerts the 

“stress” of the cardiac wall and could be possible stimuli for the secretion 

of BNP, and subsequently increased  serum NTproBNP level [5]. 

        Thyroid disease is quite common. Current estimates suggest that it 

affects as many as 9% to 15% of the adult female population and a 

smaller percentage of adult males. This gender-specific prevalence almost 

certainly results from the underlying autoimmune mechanism for the 

most common forms of thyroid disease, which include both Graves’ and 

Hashimoto’s disease.However, with advancing age, especially beyond the 

eighth decade of life, the incidence of disease in males rises to be equal to 

that of females[6].   

      The aim of the study is to find out the relationship between brain 

natriuretic peptide levels and thyroid hormones in Iraqi patients with 

hyperthyroidism and hypothyroidism.Previous studies found increased 

serum levels of  BNP in both hyperthyroidism and hypothyroidism.No 

previous study elucidate the relationship between BNP,T3 and T4 In this 

study we tried to determine the relationship between BNP and thyroid 

hormones level in different cases of thyroid disorders.   

                                   

 

Patients and Methods 
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    This  study  was  conducted  in  Babylon  Maternity  and Pediatric 

Teaching  Hospital and  in  the  laboratory of   Biochemistry  Department,   

College  of   Medicine , University  of   Babylon.  Serum brain natriuretic 

peptide was determind by using enzyme- linked immunosorbent assay 

(ELISA) .                      

     Full history was taken from all patient which include: age ,residence, 

smoking, family history, medical history drug history and surgical 

history,  No drugs were prescribed to those patients that may interfere 

with the measured parameters.Thirty- six Iraqi patients with primary 

hyperthyroidism and primary hypothyroidism . Twenty two subjects who 

are apparently healthy were enrolled in this study . 

       Twenty two apparently healthy subject (who are age and sex-

matched with the patients group were selected as a control group in the 

study.All control subject have no  history of chronic disease (as diabetes 

mellitus, hypertension inflammatory disease such as rheumatoid arthritis) 

and not smoking. The statistical analysis was performed by using SPSS 

version 18 for windows. Data were expressed as Mean ± SD. The 

normality of the distribution of all variables was assessed by the Students 

F-test and Pearson correlation analysis that have been used to determine 

the significant difference between the two groups. P values less than 0.05 

is considered significant. 

 

Results and Discussion 

    The results in( table- 1) reveals a highly significant increase in the sera 

level of BNP in patients with hyperthyroidism group cases compared with 

those of control group (P<0.01) and a highly significant decrease in the 

sera level of BNP in patients with hypothyroidism group cases compared 

with those of control group(P<0.01). 

     Hyperthyroidism and hypothyroidism induce significant changes in 

cardiac functions. The effects of hyperthyroidism on the heart include 

hemodynamic changes such as decreased systemic vascular resistance as 

well as increased cardiac output, heart rate, blood volume, blood pressure 

and impaired cardiac contractility. These changes result in ventricular 

stretch and pressure overload, which might cause concomitant rise in 

BNP concentrations. T3 and T4 stimulated release of BNP from both 

cultured a trial and ventricular myocytes in a dose-dependent manner[7] . 
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     An increase of heart rate, total blood volume, left ventricular  end-

diastolic volume (LVEDV) and cardiac output in hyperthyroid state 

exerts the “stress” of the cardiac wall and could be possible stimuli for 

the secretion of BNP, and subsequently levels increased of the serum 

BNP level [8].     

     Table (2) reveals a significant linear correlation between BNP and 

both T3 and T4 while there is no significant correlation  between those 

parameters in patients with hypothyroidism.This can be attributed to the 

changes in the peripheral conversion of T4 to T3 in patients with 

hypothyroidism which may lead to changes in cardiac functions , 

hemodynamic factors which are induced by the concomitant increase of 

thyroid hormones while those changes were not significant in patients 

with primary hypothyroidism. Therefore the measurement of BNP is 

mine important in patients with primary hyperthyroidism  compared  with 

the cases of hypothyroidism.Future studies are needed to further elucidate 

the effects of different treatment regimes of  hyperthyroid  patients on 

BNP levels of the corresponding patients[9].   

 

 

 

 

     Table (1):- Biochemical parametrers of  hyperthyroidism and 

hypothyroidism and control Groups. 

 

Hyperthyroidism 
Group 
 n=18 

Control group 
n=22  

 

hypothyroidism 

group 
n=18  

Parameter 
 

 
88.5±7.5 

( 70 -99.5) 
 
 

 
65.2±1.5 
(62-66.9 )  

 
.27±5.6794  

(40.1-59.2 ) 

BNP  pg/ml 
Mean± SD 

            Range 

 
14.9 ±8.02 
(1.48-24.5) 

 
7.1 ±1.1 

(4.47-9.05) 

 
2.05 ± 0.99 
(0.56-3.399) 

Total  FT4        
µg/dl 

Mean± SD 
          Range 

4.8 ±2.32 
(1.40-8.10) 

1.46 ±1.09 
(0.96-7.67) 

0.41 ± 0.2 
(0.11-0.70) 

Total  FT3        
ng/ml 

Mean± SD 
           Range 
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Table (2): Pearson's correlation between BNP ,T3 and T4  levels  in patients 

with hyperthyroidism 

 

 

 

 

 

 

 

 
Figure (1):Correlation between T3 and BNP  in patients with 
hyperthyroidism(r=0.611) (p<0.01 ). 

 
Figure (2):Correlation between T4 and BNP  in patients with 
hyperthyroidism(r=0.58) (p<0.01 ). 

 

         parameres Hyperthyroidism   Hypothyroidism           

 
BNP        vs      T3 

      r     p          r           p 

0.611 0.01 0.05 0.82 

 
BNP        vs      T4 

 
0.58 

 
0.01 

 
0.07 

 
0.7 



 Iraqi National Journal of Chemistry 2015; 15(1)

139 
 

References 
 

1-Singer PA. Thyroiditis. Acute, subacute, and chronic. Med Clin North 

Am. 1991;75(1):61-77.  

2- Boucai L, Hollowell JG, Surks MI. An approach for development of 

age-, gender-, and ethnicity-specific thyrotropin reference limits. Thyroid. 

2011;21(1):5-11.  

 3- Lapointe MC. (2005) Molecular regulation of the brain natriuretic 

peptide gene. Peptides. 26(6):944-956.  

4- Hall C. (2004) Essential biochemistry and physiology of NTproBNP. 

Eur J Heart Fail. 6:257-260.  

5- Ertugrul DT, Yavuz B, Ata N, Yalcin AA, Kucukazman M et al. 

(2009) Decreasing brain natriuretic peptide levels after treatment for 

hyperthyroidism. Endocr J. 56(9):1043-1048. 

6-Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado 

thyroid disease prevalence study. Arch Intern Med. 2000;160:526 –530. 

7- Cini G, Carpi A, Mechanick J, Cini L, Camici M et al. (2009) Thyroid 

hormones and the cardiovascular system: pathophysiology and 

interventions. Biomed Pharmacother. 63(10):742-753. 

8- Arikan S, Tuzcu A, Gokalp D, Bahceci M, Danis R. (2007) 

Hyperthyroidism may affect serum N-terminal pro-B-type 

natriuretic peptide levels independently of cardiac dysfunction. 

Clin Endocrinol (Oxf). 67(2):202-207] 

9-Martin Andrew Crook (Clinical Biochemistry &Metabolic Medicine) 

eighth edition hodder arnold an hachette uk company :11(164-175) 

 


