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Abstract

The aim was made to specify the effect of hyperthyroidism on B-type natriuretic
peptide (BNP) level. Twenty patients with hyperthyroidism, 20 patients with
hyperthyroidism treated with (35) mg Carbimazole, 12 patients with
hyperthyroidism associated with heart failure and 20 healthy participants were
included in this study. Serum Triiodothyronine (Ts), Thyroxin (T4) and Thyroid
stimulating hormone (TSH) have been used for hyperthyroidism diagnosis test, also
serum BNP level was measured. The results showed that the mean + SE of serum
BNP was significantly (P<0.05) increased in hyperthyroid group (420.76 + 83.43)
pg/mL and hyperthyroid with heart failure group (728.58+149.06) pg/mL when
compared with the control group (23.18 +10.10) pg/mL. While, no significant
(P>0.05) differences between hyperthyroid treated with (35) mg carbimazole group
(65.00 £ 16.21) pg/mL and control group (23.18 +£10.10) pg/mL. But, there was a
significant (p<0.05) decrease in serum BNP level in hyperthyroid treated with (35)
mg carbimazole group when compared with the hyperthyroid group and
hyperthyroid with heart failure group. The present study demonstrated that the
hyperthyroidism may lead to impaired heart function, and thus the high level of the
BNP hormone

Keywords: Hyperthyroidism, B-type natriuretic peptide (BNP), Heart failure.

SisaS Sladll aud) O gah (s gia by QIR Aidg B 48,0 Basd) Jalid Jajd il A

CEEE

2 riabedd) ang aaSh e Fgglagall il ae Jld M gdle g3 e
LGhal) ¢ 2k ¢ 2ok dmals caglall IS ¢ slall agle i’
LGhall ¢ iy | Ay peatiad) daalall (g Sull Glasll S5l 2

-

tadal)
ain) g5 B san alasiuly QB Gl b 485 sarll Bl 50 sae A jeal Al gl
Liarge 20 5 gl 3aadl Jalis dajh e (ysilay Lomyye 20 duhll culed, 53568 (BNP) lfisasilil
8305 (e (yilay Limape 12 5 Joisel)lS e (35) 2 clelad) 48 al) 3a0) Lol 30L) (e (s (5l
- (Bl desans) elana) (o ads 20 ) ALV Gl 3 sy Aagipall A5l 50l Lol
(TSH) 48l saal) bl (gapns (Ta) S nlll 5 (Ts) Jemall (igpfisns (D5 gsime (uld
diadll 3 BNP (s5ie (b ) 8LV A8 00 Ll bajh (il L) cllisals
Ll b desene doan 3 BNP (50 385 (P < 0.05) dysine 524 d5ms gl Casia
GlEll J8 ae el bl by dlad) deseadls pg/mL(83.43 #420.76) 4l sasll

*Email: a_bio_m@yahoo.com
1541



Allawi et al Iragi Journal of Science, 2014, Vol 55, No.4A, pp: 1541-1546

ekl L .pg/mL (10.10223.18) sylasudl e sans gn i,lialls pg/mL (149.06+728.58)
JomlylS mg (35) + Aalaall 323l alis b degens m (P>0.05) disina (39 dsam pilill
el (Sl .pg/mL (10.10 # 23.18) yldl e sane s &3l pg/mL (16.21 + 65.00)
Adleall 2500 Lalis Jaj desens 3 BNP (sap ssine & (P < 0.05) Lisine Lialias) il
sl Llas L desess ae L pg/mL(16.21+ 65.00) Jowbls mg(35)
Qi JE ae A0 sl Lla hpi dlaad) desesdls pg/mL(83.43 + 420.76)
G san 8 Al saal) Ll Ly LLAY) of Luhall oda cupelal .pg/mL(149.06 + 728.58)

BNP (50 s5ia g i) by i) Llis onia

Introduction

Heart failure (HF) is a progressive disorder that encompasses overlapping hemodynamic and
neurohormonal facets [1]. It is a major public health issue, with a prevalence of over 5.8 million in the
USA and over 23 million worldwide [2]. Heart is the one of target for thyroid hormones (T3, T4)
action [3, 4]. Untreated hyperthyroidism is a cause of heart failure and associated with increase
morbidity and mortality [3, 5].
The concept of the heart as an endocrine organ emerged in the middle of 20th century [6]. In 1988, a
structurally related peptide was purified from the porcine brain; accordingly it was named ‘“Brain
Natriuretic Peptide” (BNP) [7]. It was later ascertained that BNP was synthesized primarily in the
myocardium [8, 9]. Therefore, to avoid confusion “Brain Natriuretic Peptide” is often called B-type
natriuretic peptide [6]. B-type natriuretic peptide: A cardiac peptide hormone belonging to the
natriuretic peptide family predominantly synthesized and secreted by the cardiac ventricles myocytes
in response to stretching forces [10]. The messenger RNA for proBNP is unstable, so there is active
regulation of BNP levels according to ventricular wall tension. Hence, it acts as a reliable biomarker of
heart function [11]. Several pathophysiological mechanisms such as ventricular hypertrophy and
fibrosis stimulate BNP production and release from ventricular cardiomyocytes [12].
The principal function of BNP is to protect the cardiovascular system from volume overload, it is a
key regulator in the homeostasis of salt and water balance and in maintaining peripheral vessel tone,
BNP antagonize the renin-angiotensin system, inhibit endothelin secretion, and reduce systemic and
renal sympathetic activity thereby increasing natriuretic (excretion of sodium), diuretic (excretion of
water) and vasorelaxant activity (by relaxing vascular smooth muscle). Thus, it is act as a
compensatory mechanism to promote cardiac function [13]. The utility of BNP has been demonstrated
in several studies and is perhaps the most widely used biomarker in the assessment of HF [2,13].
Measurement of BNP level may help to detect heart failure in patients with clinical hyperthyroidism
[14]. Therefore, this study aimed to investigate the effect of an overactive thyroid (hyperthyroidism)
on the heart by measuring the level of BNP.
Materials and methods

Four groups have been investigated, informed consent was obtained from all patients. Twenty
patients with Hyperthyroidism group, Twenty patients with hyperthyroidism treated with (35) mg
Carbimazole. Twelve patients with hyperthyroidism associated with heart failure and twenty healthy
participants included in this study were taken as a control group. Five milliliter (5mL) of venous blood
was collected from each subject. The sera separated from the samples were analyzed to determine (Ts,
T, and TSH), by a full automated immunoassay analyzer (AIA-360), Tosoh, Japan and BNP
concentration by ELISA method, RayBiotech, USA. All results were expressed as mean = SE. The
statistical Analysis System-SAS (2010) was applied to assess the effect of different factors in the study
parameters.
Results and Discussion

The results in table 1 showed a significant (P<0.05) increase in serum T3 level for hyperthyroid
group (2.45 £ 0.26) ng/mL and hyperthyroid with heart failure group (2.11 = 0.12) ng/mL when
compared with the control group (1.15 £ 0.03) ng/mL. Also, the results revealed a significant (p<0.05)
decrease in serum T3 level in hyperthyroid treated with (35) carbimazole group (1.19 + 0.08) ng/mL in
comparison with the hyperthyroid group and hyperthyroid with heart failure group. Whereas, table 1
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showed a non significant differences (P>0.05) in T3 level in hyperthyroidism treated with (35) mg
carbimazole when compared with the control group.

Table 1 revealed a significant (P<0.05) increase in the mean serum T, concentration for
hyperthyroid group (12.49 + 0.59) ug/mL and hyperthyroid with heart failure group (11.11 + 0.71)
ug/mL when compared with the control group (7.69 £ 0.22) ug/mL. Also the result revealed a
significant (p<0.05) decrease in T4 concentration in hyperthyroid treated with (35) carbimazole group
(7.89 £ 0.38) ug/mL in comparison with those of hyperthyroid group and hyperthyroid with heart
failure group. While the result showed a non significant differences (P>0.05) in serum T, between
hyperthyroid treated with (35) mg carbimazole group and the control group table 1.

The statistical analysis for the results in table (1) revealed a significant (P<0.05) decrease in serum
TSH level in hyperthyroid group (0.422 + 0.11) ulU/mL and hyperthyroid with heart failure group
(0.362 £ 0.07) ulU/mL when compared with the control group (1.92 + 0.21) ulU/mL. While a
significant (p<0.05) increase was observed in serum TSH level in hyperthyroid treated with (35) mg
carbimazole (2.15 + 0.72) ulU/mL when compared with hyperthyroid group and hyperthyroid with
heart failure group. But a non significant (P>0.05) differences in serum TSH level between
hyperthyroid treated with (35) mg carbimazole group and the control.

Table 2 and figure 1 showed a significant (P<0.05) increase in serum BNP level in hyperthyroid
group (420.76 + 83.43) pg/mL and hyperthyroid with heart failure group (728.58+149.06) pg/mL
when compared with the control group (23.18 £10.10) pg/mL. Also a significant (p<0.05) decrease
was observed in serum BNP level in hyperthyroid treated with (35) mg carbimazole (65.00 + 16.21)
pg/mL when compared with hyperthyroid group and hyperthyroid with heart failure group. While the
result showed a non significant (P>0.05) differences in serum BNP level between hyperthyroid treated
with (35) mg carbimazole group and control group.

Table 1- Levels of serum thyroid hormones in hyperthyroidism, hyperthyroid treated with (35) mg carbimazole
and hyperthyroidism with heart failure groups (means + SE).

Thyroid hormones
Groups
Ts (ng/mL) T4 (ug/mL) TSH (ulU/mL)
Control 1.15+0.03b 7.69+0.22b 192+021a
Hyperthyroid 2.45+0.26 a 12.49 £ 0.59 a 0.422+0.11b
Hyperthyroid treated with (35)mg carbimazole 1.19+0.08b 7.89+£0.38b 2.15+0.72a
Hyperthyroid with heart failure 2.11+0.12a 11.11+0.71a 0.362+0.07 b

Table 2- Serum BNP level in hyperthyroidism, hyperthyroid treated with (35) mg carbimazole and
hyperthyroidism with heart failure groups (means + SE).

Groups BNP concentration (pg/mL)
Control 23.18+10.10¢
Hyperthyroid 420.76 +83.43 b

Hyperthyroid treated with (35) mg carbimazole. 65.00 +16.21 ¢

Hyperthyroid with Heart failure 728.58 + 149.06 a
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Figure 1- Serum BNP level in control, hyperthyroidism, hyperthyroid treated with (35) mg carbimazole and
hyperthyroid with heart failure groups.

The results showed that there were a significant (P<0.05) increase in serum BNP level in

hyperthyroid group when compared with the control group. This result is in agreement with [14] who
reported that patients with hyperthyroidism have six times higher BNP levels than controls, elevated
BNP levels were mainly found in hyperthyroid patients who had clinical and echocardiographic
evidence of left ventricular (LV) dysfunction. Also, Ertugrul et al. [15] reported that BNP levels were
more than five times higher in hyperthyroid than euthyroid control subjects . The findings of a current
study agree with above observation and with other previous reports submitted by [16, 17]. On the
other hand the results of the present study revealed a non significant difference in serum BNP level in
hyperthyroid treated with (35) mg of carbimazole when compared with the control. This observation is
in agreement with [16] who found that the treatment of thyroid dysfunctions could result in
normalization of BNP and NT-proBNP levels in hyperthyroid groups. This may be due to the effect of
carbimazole therapy that gave rise to normalize hyperthyroid state thereby minimize the action of
thyroid hormone on the heart, resulting in decrease the BNP level.
Likewise, the results of current study showed that serum of BNP level was significantly higher in
hyperthyroid with heart failure group in comparison with control, this in agreement with other authors
[18,19] they found that the BNP levels in heart failure with hyperthyroid group were significantly high
than the control group.

The most recognizable features of hyperthyroidism are those that resulted from the effects of (T3) on
the heart and cardiovascular system which includes hemodynamic changes such as: decreased
systemic vascular resistance increased resting heart rate, ventricular contractility, total blood volume,
blood pressure and cardiac output [14, 20]. The impairment of left ventricular function is well-known
in patients with hyperthyroidism [21]. The increase in pulse rate and cardiac output seen in
hyperthyroidism represents a situation of increased cardiac stretch [22]. Mehta and Dubrey [23] found
that elevation of heart rate, stroke and minute volumes, acceleration of blood flow, decrease of
systemic vascular resistance result in increase in ventricular stretch and pressure overload which might
cause concomitant rise in BNP concentrations. This increase is may be due to hyperthyroidism cause
heart failure.

Also, Goetze et al., [24] explained that the BNP concentration in heart failure was increased
approximately four-fold in peripheral plasma when it compared with the control subjects.
Hyperthyroidism may lead to cardiac dysfunction by the genomic and non-genomic effects resulting
from high levels of thyroid hormone, these imbalances in cardiac physiological and functional may
lead to elevation of BNP hormone levels, probably reflecting more severe form of impaired cardiac
function and heart failure.

The findings of our study revealed a significant (p<0.05) increase in serum BNP level in
hyperthyroid with heart failure group and hyperthyroid group in comparison with hyperthyroid treated
with (35) mg carbimazole group, this in agreement with [25] who documented that BNP levels were
significantly higher in hyperthyroid and a significant decreased in BNP level were observed after
euthyroidism was achieved. This may be attributed to the effect of the carbimazole treatment.

1544



Allawi et al Iragi Journal of Science, 2014, Vol 55, No.4A, pp: 1541-1546

Subsequently result in reduction in BNP levels. Restoration of euthyroidism state improves
cardiovascular parameters (reduction in heart rate and the number of atrial and ventricular premature
beats and cardiac output) [26].

The significant increase in serum level of BNP in hyperthyroid with heart failure group when it
compared with hyperthyroid group, are quite compatible with Li-ling, [27] who reported that the levels
of BNP were significantly higher in the patients with hyperthyroid heart disease than those of
hyperthyroidism group .Serum BNP concentrations in heart failure patients are found to increase
proportionally to the severity and duration of the clinical condition [28].

Conclusion: The BNP hormone increases in hyperthyroidism associated with heart failure and there

were a negative correlation between the level of BNP and carbimazole therapy, that normalize

hyperthyroid state thereby minimize the action of thyroid hormone on the heart, resulting in decrease
the BNP level.
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