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Abstract 

The process of metabolising thyroid hormones is primarily 

regulated by the liver. In order for the liver to work 

properly, thyroid hormone levels must be normal. All cells, 

including hepatocytes, are subject to thyroid hormone 

regulation of their basal metabolic rate. Liver function may 

be affected by thyroid disorders. The current study's. 

Objectives are to identify the biochemical changes in liver 

function tests, which are aspartate amino transferase (AST), 

alanine amino transferase (ALT), and alkaline phosphatase 

(ALP), in people with thyroid dysfunction (both subclinical 

and overt hypothyroidism), as well as assess the impact of 

changed thyroid hormones on these tests. Methodology The 

sample was tested for alkaline phosphatase (ALP), alanine 

transaminase (ALT), and aspartate transaminase (AST) 

using the calorimetric method and standard reagent kits. To 

measure the levels of serum T3, T4, and TSH, ELISA kits 

were employed. Data analysis was done. Results The results 

of our study show that serum levels of ALP, AST, and ALT 

were greater in hypothyroidism patients as compared to 

controls controls. Conclusions Patients with thyroid 

impairment have a regular correlation with the liver enzyme 

biochemical parameters examined. 
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1. Introduction  

One of the largest endocrine glands in the body is the thyroid, which secretes hormones and controls metabolic rate in the body 

[1]. Thyroid-stimulating hormone (TSH) regulates how the thyroid gland functions. The anterior pituitary's propensity to 

produce thyroid follicular stimulating hormone (TSH) is controlled by thyroid releasing hormone (TRH). Thyroid stimulating 

hormone (TSH) regulates the thyroid's secretion of triiodothyronine (T3) and thyroxine (T4)  [2]. Several types of thyroid 

dysfunction, varying from goiter to thyroid cancer, appear when the balance of thyroid hormones is abnormal  [3]. The term 

"thyroid ailments" refers to a number of conditions linked to the thyroid hormones [4]. The two primary types of thyroid gland 

disorders, hyperthyroidism and hypothyroidism, are distinguished by either more or less in the levels of the thyroid hormones 

(T4 and T3). Congenital or acquired disorders may cause hypothyroidism. A thyroid or pituitary gland abnormality causes the 

acquired type. [5] Hyperthyroidism may result from thyroid autoimmunity [6]. Both hyperthyroidism and hypothyroidism first 

manifest as autoimmune thyroiditis, which causes the thyroid gland to swell and fibrose over time, reducing the thyroid gland's 

capacity to release thyroid hormone. A thyroid goitre, which enlarges the thyroid gland, is the first sign of numerous different 

types of hypothyroidism [7]. Thyroid hormones are necessary for normal cell development and growth. The resting metabolic 

rates of all cells are regulated by thyroid hormones; hence, variations in their amount can affect the body's overall metabolism 

[8, 9]. The thyroid gland secretes 110 nmol of T4 and 10 nmol of T3 daily in healthy individual  [10]. Thyroxine's affinity and 

effectiveness for the nuclear receptor are both ten times larger for triiodothyronine than they are for thyroxine. As a regular 

part of the initial blood test performed to identify hypothyroidism, TSH levels are measured in the blood. If the TSH levels are 

high and the T4 levels are low, hypothyroidism is diagnosed. Subclinical hypothyroidism is the diagnosis if the second test 

indicates high TSH levels but normal T-4 and T-3 results. Usually, there are no visible signs as a result. Thyroid gland 

disorders are regularly observed in the general population [11]. 

The most common thyroid disease that affects people in the world is hypothyroidism  [12]. It results from decreased T4 and T3 

production [13]. The commonly occurring disease hypothyroidism has a negative impact on lipid metabolism  [14]. According to 

the biochemistry, a decline in T4 and T3 levels causes a rise in pituitary TSH release and a quicker increase in blood TSH 

levels. This test result is important, especially in terms of early thyroid dysfunction identification  [15]. The most prevalent lipid 

abnormality in hypothyroid patients is hypercholesterolemia, mostly as a result of an increased level of low-density 

lipoproteins (LDL). Additionally, reports of increased HDL, LDL, and (VLDL) cholesterol due to increased hepatic fatty acid 

esterification have been made [16]. There are a number of reasons for the lack of thyroid activity or low activity. Previous 
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thyroid operations, exposure to radiation, inflammatory 

thyroiditis, micronutrient deficiencies, a lack of enzymes 

necessary for the production of thyroid hormone, and 

numerous medications are some of the causes [17]. Women 

are more inclined than men to experience thyroid 

dysfunction and age-related increases in TSH levels [18]. The 

blood TSH levels are elevated in sub-clinical 

hypothyroidism (SH), and the FT4 and FT3 values are 

within normal limits. Additionally, SH may progress to 

overt hypothyroidism. There is a connection between SH 

and elevated TC and LDL-C values. [19, 20] HDL-c levels may 

be normal or elevated, although overt and SH levels are 

associated with hypercholesterolemia, primarily because 

LDL-c levels are elevated. On the other hand, a decrease in 

total LDL-c and HDL-c levels in the serum, which are used 

to measure their excretion, is linked to hyperthyroidism [21]. 

According to whether the serum levels of the (T4 and T3) 

are elevated or lowered, the two main types of thyroid 

disorders are hyperthyroidism and hypothyroidism [22]. 

Aspartate transaminase (AST). The metabolism of amino 

acids is aided by an enzyme known as AST. Similar to ALT, 

AST is frequently seen in low amounts in blood. An illness, 

damage to the liver, or even a muscle injury, could all be 

indicators of elevated AST levels. An inorganic Hunger, 

tachycardia, and weariness are signs of hyperthyroidism, 

which results in an accelerated metabolism. 

Edoema, dry skin, and diarrhoea, on the other hand, are 

signs of a sluggish metabolism brought on by 

hypothyroidism. In thyroid disease, hypothyroidism is more 

common than hyperthyroidism, and subclinical thyroid 

dysfunction is common. Stereospecific transfer mechanism. 

The process is energy-demanding, and intracellular amounts 

of the free hormone exceed plasma levels [28]. 

A vast, the liver produces a readily exchangeable pool of 

blood hormones in the form of many plasma proteins that 

connect the hydrophilic thyroid hormones. The hormone's 

biological effects are caused about by its plasma free 

hormone component, which is in equilibrium with the 

hormone's protein-bound equivalent. Since the plasma 

concentrations of both hormones are steady, Same amounts 

of free T4 and T3 are absorbed by the tissues. However, the 

activity of the deiodinase and the transport systems in 

different tissues affect the levels of free hormone in those 

tissues [29]. 

 

2. Materials and Methods 

Sample Collection 

Samples for this investigation were collected from the 

Margan Medical Centre in Hilla City. Two categories of 

thyroid gland patients were created (subclinical and overt 

hypothyroidism). There were 165 subjects in all, ranging in 

age from 32 to 59. The possibility of diabetes, liver 

disorders, people taking thyroxin supplements, any other 

acute inflammatory conditions, and any serious illnesses, a 

brief medical history and physical were conducted. Among 

them, the study included (95 sample) 50 subclinical and 45 

overt hypothyroid) patients and 70 healthy controls who had 

no outward signs of illness. A venous blood sample of five 

millilitres was taken. From the chosen subjects and put in an 

unadorned test tube. Before being centrifuged for five 

minutes at 3000 rpm, Blood was drawn and left to clot at 

room temperature in a simple tube. The serum that was then 

taken was used to measure the levels of the hormones TSH, 

FT3, and FT4 as well as the serum enzymes ALT, AST, and 

ALP. A deep freezer at a temperature of -40°C is where the 

serum is kept. T3, T4, and TSH were measured using the 

ELISA method. By using a fully automated auto analyzer 

and the kinetic spectrophotometric technique, serum AST, 

ALT, and ALP concentrations were estimated. Subclinical 

and overt hypothyroidism used to be classified by thyroid 

profile tests (FT3, FT4, and TSH). 

 

Inclusion Standards 

Study on hypothyroid cases, regardless of treatment and 

disease duration, in the 32–59 age range. Healthy adults 

between the ages of are used as the control group. 

 

Exclusion Standards 

Exclusion criteria for the study included those with previous 

history of liver disease, persistent drinking, active or recent 

infections, such as kidneys disease, cardiac conditions, bone 

and muscle disease, pancreatic disease, pregnancy, as well 

as diabetes, cancer, high blood pressure, and users of drugs. 

 

3. Result and Discussion 

In Table 1 of this study, there was a highly significant 

difference in serum TSH (2.7 ± 0.2 IU/ml). TSH levels 

significantly increased in patients with subclinical 

hypothyroidism (5.5 ± 0.03 IU/ml), and they significantly 

increased in patients with overt hypothyroidism (28 ± 0.05 

IU/ml).Also it was statistically significant that the levels of 

ft4 (0.4 ± O.2 g/dL) and ft3 (2.5 ± 0.02 ng/ml) were lower in 

subclinical hypothyroid patients than they were in controls 

(0. 0.7 ±3.2 g/dL and 3.1 ± 0.02 ng/ml, respectively). When 

compared to the control group, ft4 and ft3 levels in overt 

hypothyroid patients (0.3 ± 0.6 g/dL and 2.5 ± 0.05 ng/ml, 

respectively) exhibited a statistically significant decline in 

value. 

 
Table 1: TSH, fT3, and fT4 results were compared between 

healthy controls and people who had subclinical and overt 

hypothyroidism 
 

Parameter 
Subclinical 

hypothyroid 

Overt 

hypothyroid 
Control P value 

ft3 

(ng/mL) 
2.5 ± 0.02 2.5 ± O.O5 3.1 ± 0.02 0.001 

ft4 

(μg/dL) 
0.4 ± O.2 0.3 ± 0.6 0.7 ± 3.2 0.001 

TSH 

(μIU/ml) 
5.5 ± 0.03 28 ± 0.05 2.7 ± 0.2 0.001 

 

 
 

Fig 1: TSH, fT3, and fT4 results were compared between healthy 

controls and people who had subclinical and overt hypothyroidism 

 

In (Table 2, 3) the liver enzyme ALP increased statistically 

significantly in individuals with overt hypothyroidism 

(145.4 ±.3IU/L) and subclinical hypothyroidism (134.16 5.8 

IU/L) when compared to controls (75.4 ± 5.7 IU/L). 
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Subclinical hypothyroid subjects had higher AST levels than 

controls (40.5 ± 1.5 IU/L), while overt hypothyroid cases 

had significantly higher values (43.1 ± 2.5 IU/L). When 

control (25.1 ± 0.9IU/L) was compared to subclinical 

hypothyroid cases (35.3 ± 0.9IU/L) Additionally, the 

changes in ALT readings were statistically significant in 

overt hypothyroid patients (45.5 2.8 IU/L) as well. 

 
Table 2: Comparison of liver enzyme data obtained in people with 

overt hypothyroidism and controls 
 

Parameter Overt Hypothyroid control P value 

ALT (IU/L) 45.5±2.8 25.5 ± 0.9 0.002 

AST (IU/L 43.1 ± 2.5 34.6 ± 1.9 0.003 

ALP (IU/L) 145.4 ±.2 75.2 ± 5.7 0.002 

 

 
 

Fig 2: Comparison of liver enzyme data obtained in people with 

overt hypothyroidism and controls 

 
Table 3: Comparison of liver enzyme data obtained in people with 

subclinical hypothyroidism and controls 
 

Parameter Subclinical hypothyroid control P Value 

ALT(IU/L) 35.3 ± 0.9 25.1 ± 0.9 0.005 

AST(IU/L 40.5 ± 1.5 34.6 ± 1.9 0.130 

ALP(IU/L) 125.3 ± 5.8 75.4 ± 5.7 0.010 

 

 
 

Fig 3: Comparison of liver enzyme data obtained in people with 

subclinical hypothyroidism and controls 

 

Discussion 

Thyroid hormones control the rate of tissue metabolism; as a 

result, changes in the activity of these hormones will have 

an impact on the levels of various organs and enzymes [30]. 

Our findings demonstrated that the levels of AST, ALT, and 

ALP in hypothyroid people were significantly higher when 

compared to healthy controls. Both overt and subclinical 

hypothyroid patients had this rise. Thyroid hormones are 

metabolised by the liver, muscle, and kidney, which also 

controls their endocrine systemic effects. Therefore, liver, 

muscle, and other organ functioning may be affected by 

thyroid disease, and vice versa [31]. ALP, ALT, and AST 

values in hypothyroid individuals increased significantly (p 

0.001) more than those in the control group, according to the 

study's findings. ALP, ALT, and AST values in hypothyroid 

individuals increased significantly (p 0.001) more than those 

in the control group, according to the study's findings. All of 

these effects could be caused by an imbalance in the 

metabolism of numerous organs, since thyroid hormones are 

essential for their formation, growth, and functioning [32]. 

The findings of this investigation were consistent with those 

of prior studies. Relatively low oxygen levels are brought on 

by thyroid illness in the periventricular liver. The need for 

hepatic oxygen will increase due to the increased levels of 

liver enzymes in the blood without a corresponding increase 

in blood flow [33]. 

 

4. Conclusion 

The current investigation provided evidence that thyroid 

disorders had considerable effects on the metabolism of 

different bodily cells, which were reflected in variable 

degrees by elevated serum enzyme levels. Liver enzymes 

(ALP, ALT, AST) and thyroid hormone (TSH) are related 

because both thyroid disorders and low TSH levels affect 

the levels of these enzymes. Whereas patients with 

hypothyroidism had significantly higher levels of same 

enzymes. 
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