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phosphatase levels in liver

Sunjida Akter Suma', Qazi Shamima Akhter!

1. Department of Physiology, Dhaka Medical College, Dhaka.

Abstract

Background: Hyperthyroidism is one of the most common
endocrine disorders. Thyroid hormones are essential for normal
metabolic function of body cells including the liver cells. Again,
metabolism of thyroid hormones takes place in liver. Therefore,
hyperthyroidism may affect liver cells and causes change in
hepatic enzymes level. Objective: To assess serum alanine
aminotransferase (ALT) and alkaline phosphatase (ALP) levels
in hyperthyroid patients. Methods: This cross sectional study
was conducted in the Department of Physiology of Dhaka
Medical College from July 2016 to June 2017. Total number of
50 subjects of both sexes aged from 18 to 50 years were selected.
Among them, 25 hyperthyroid patients were considered as the
study group (B) and 25 age matched healthy subject were
considered as control group (A). Serum ALT and ALP were
estimated in the Biochemistry & Molecular Biology Department
of BSMMU. For statistical analysis, Unpaired student’s ‘t’ test
and Chi Square test were done. Results: Serum ALT and ALP
levels were significantly (p<0.001) increased in patients
suffering from hyperthyroidism. Conclusions: This study
showed that detection of changes in serum hepatic enzymes in
hyperthyroidism useful for prediction of developing liver
disease.
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Introduction

T

hormones, thyroxine (T,) and tri- iodothyronine
(T;). Thyroxine and tri- iodothyronine are
required for normal growth, development and
function of human body. These hormones
regulate the basal metabolic rate of all cells,
including hepatocytes and thereby modulate
hepatic functions. Thus, any disorder in thyroid
may disturb liver function !.

hyroid gland is one of the major
endocrine glands of our body. It
synthesizes and releases two

Hyperthyroidism caused by an overactive thyroid
gland. It’s a common endocrine disorder affects
worldwide people. Causes of hyperthyroidism are
excess iodine in diet, Graves’ disease, thyroiditis,
toxic nodular goiter and multinodular goiter?.
Hyperthyroidism have potentially fatal systemic
manifestations. Complications of hyper-
thyroidism are atrial fibrillation, congestive
cardiac failure, osteoporosis, preeclampsia, fetal
thyroid dysfunction34.

Hyperthyroidism act as a risk factor for future
development of primary biliary cirrhosis,
hepatitis, fatty infiltration, acute hepatocellular
injury, hyperbilirubinemia and coagulopathy,
which may progress into liver failure and
hepatocellular carcinoma. So, circulating hepatic
enzymes including alanine aminotransferase
(ALT) and alkaline phosphatase (ALP) are found
to be elevated in hyperthyroidism. 37

ALT is a cytoplasmic enzyme, which catalyzes
transfer of amino group. ALT is primarily
localized to the liver. Its concentration is very
high in liver and relatively low in other tissues-
kidney, pancreas, brain, skeletal muscle and heart
tissues. Raised ALT is found in viral hepatitis,
ischemic liver injury and toxin induced liver
damage.3-10

ALP refers a group of phosphomonoesterases
that hydrolyze phosphate esters. This enzyme
ALP is found in most tissues of the human body
like kidney, liver, bone, intestine and placenta.
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Raised serum ALP is found in viral hepatitis,
cholestasis, bone disease, metastatic liver disease
and bile duct obstruction.!!

Some studies have done to investigate the levels
of serum ALT and ALP level in hyperthyroidism.
But very few published data available in our
country. Some investigators showed that thyroid
hormone has effects on liver >!!. Serum ALT and
ALP level were elevated in hyperthyroid
subjects'2. So, this study has been designed to
assess serum ALT and ALP level in hyperthyroid
patients which might be helpful for prediction of
future risk of developing liver disease.

Method

This cross sectional study was conducted in the
Department of Physiology, Dhaka Medical
College, Dhaka from July 2016 to June 2017 after
approval from the ethical review committee from
this institute. Total number of 50 subjects of both
sexes aged from 18 to 50 years were selected.
Twenty-five Newly diagnosed hyperthyroid
patients were selected on the basis of clinical
history, biochemical evidence (serum FT,, TSH
levels) and were enrolled in study group (B) from
Outpatients Department of Endocrinology,
Dhaka Medical College Hospital, Institute of
Nuclear Medicine and Allied Sciences, Dhaka
and 25 age matched apparently healthy, no liver
and acute or chronic systemic disease with
normal thyroid function test were considered as
control group (A). Patients who were under
treatment or previously treated for hyper-
thyroidism, history of liver disease, history of
alcohol consumption in previous 6 months were
excluded. Informed written consent was taken
from the participants after proper briefing about
the nature, purpose and benefit of the study.
Before taking blood, detailed family and medical
history were taken. Anthropometric measurement
of the subjects was done and blood pressure was
measured. With aseptic precaution, 4 ml of
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venous blood was collected from ante- cubital
vein by a disposable plastic syringe and serum
was prepared and sent to lab for estimation serum
ALT and ALP by auto analyzer. All the
parameters were expressed as mean + SD.
Unpaired student‘t’ test and chi- square test were
performed as applicable. P value <0.05 was
accepted as level of significance. Statistical
analysis was performed by using a computer
based statistical program SPSS (Statistical
package for social science) version 22.0.

Results

In this study, no significant differences were
observed in age, sex, BMI and blood pressure
between study and control group (table I). The
mean (+SD) serum FT, level in the group B was
increased and serum TSH level in the group B
was decreased than that of group A which was
statistically significant (» <0.001) (table IT). The
mean (£SD) serum ALT and ALP level in the
group B was increased than that of group A which
was statistically significant (p <0.001) (figure 1
and figure 2).

Table I: General characteristics of the subjects
in both groups (N=50)

Euthyroid Hyperthyroid
(n=25) (n=25)

Age (years) 35.36+11.78 30.92+8.41
Sex (%)

Male 12 (48.0) 10 (40.0)
Female 13 (52.0) 15 (60.0)
Height (cm) 163.12+11.47161.06+11.35
Weight (kg) 59.40+8.98 56.96+10.01
BMI (kg/m?) 22164236  21.66+2.67
Systolic BP (mmHg) 120.2+9.3  118.8+10.9

Diastolic BP (mmHg) 782+7.0  79.0+7.5

Results are expressed as mean + SE. Statistical
analysis was done by unpaired students ‘t’ test
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and Chi square test. BMI=Body mass index, BP=
blood pressure. p value < 0.05 was accepted as
level of significance. n = number of subjects in
each group, N= total number of subjects.

Table II: Mean serum FT4, TSH levels of the
subjects in both groups (N=50)

parameters Euthyroid A Hyperthyroid B
(n=25) (n=25)

FT, (pmol/L) 18.22+3.69 30.97+7.87""

TSH (mIU/L) 4.61 £0.28 0.18+0.04™

Results were expressed as mean + SE. Unpaired students ‘t’
test was performed to compare between groups. “**p value
< 0.05 was accepted as level of significance. n = number of
subjects in each group, N= total number of subjects. FT,-
free thyroxine, TSH- thyroid stimulating hormone.

90

80

0 A= 26.48+10.22
7 — B=67.08£15.78
60 | —

—t

u/L

40 —
30
20

—

A ' B
Figure 1: Mean serum alanine amino transferase
(ALT) level of the subjects in both groups

(N=50). N=total number of subjects, A- control
group, B- study group (hyperthyroid)
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Figure 2: Mean serum alkaline phosphatase
(ALP) level of the subjects in both groups
(N=50). N=total number of subjects, A- control
group, B- study group (hyperthyroid)
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Discussion

In this study, the mean serum ALT and ALP level
were increased in hyperthyroid patients than
healthy adult subjects. In hyperthyroidism, the
rate of metabolism is increased more than the
average metabolic rate of the body. So, there is
an increase oxygen demand without an increase
in hepatic blood flow. Due to the inability of
the circulation to meet increased oxygen
demands results a relative hypoxia in the centri
lobular region of liver. This hypoxic condition
forms bulge in the cell membrane of
hepatocytes, causes dilatation of cisternae of
endoplasmic reticulum, rounding and swelling
of mitochondria. Bulging plasma membrane
bursts, then intracellular enzymes release in the
blood. Thus, serum hepatic enzyme levels
increase in hyper-thyroidism.!? Several studies
have shown that the increase serum hepatic
enzyme levels in hyperthyroidism may be
caused by hepatic tissue hypoxia. This finding
was in agreement with the study of many
researchers of different countries 4.

On the contrary, some researchers found no
significant changes in serum ALT and ALP level
in hyperthyroid patients. This disagreement in
findings may be due to different sample size and
geographical variations'>-17,

Conclusions

Based on the results of the study, it can be
concluded that serum ALT and ALP level were
significantly increased in hyperthyroid patients
than healthy controls. So, hyperthyroidism has
detoriating effect on liver enzymes and
assessment of serum ALT and ALP level in
hyperthyroidism might be helpful for prediction
of future risk of developing liver disease.
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