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A B S T R A C T 

This study was aimed to study the effect of thyroid hormones on 

some biochemical tests of liver function in Iraqi male patients and to 

study the relationship between them. A controlled study included 

135 samples from patients and controls, group B, 45 patients with a 

liver disorder, and group C: 45 patients with a thyroid disorder, and 

group A: 45 healthy people (as the controls group). The study 

concluded that there were significant statistically significant 

differences for patients with liver disease, as well as for patients 

who suffer from abnormalities in the functions of the thyroid gland. 

For triiodothyronine (T3) and thyroxine (T4), there was clear 

importance and a slight impact for patients with liver disease. 

Because of the defect in the liver enzymes, this led to an increase in 

the TSB percentage, which increased significantly. Alkaline and 

Albumin levels indicate statistical significance within the results of 

our study. Serum protein levels had no significant changes in our 

study.   
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1. Introduction 

The thyroid gland, which is located in the 
lower front of the neck, is a butterfly-shaped 
endocrine gland that is responsible for 
regulating the body's metabolism. Thyroxine 
is the primary active hormone, while 
triiodothyronine is the secondary active 
hormone. Thyroxine is a hormone that aids in 
the production of energy in the body. 
Furthermore, both hormones have been 
shown to greatly increase the metabolic rate 
of the body. Among the organs of the 
endocrine system in this bodily system, the 
thyroid gland is the most important. Normal 
mature human thyroid hormones are 
classified as catabolic hormones because they 
are involved in an essential activity such as 
the regulation of numerous metabolic 
processes continuously in the normal mature 
human body [1, 2]. 

Thyroid hormones are classified as 
catabolic hormones because they are involved 
in an essential activity such as the regulation 

of numerous metabolic processes 
continuously in the normal mature human 
body [3]. Women all over the globe are 
affected by hyperthyroidism, a condition that 
affects around one percent of the population. 
In healthy adult males, this fraction is lower 
than it is in healthy adult females. This 
indicates that the thyroid gland is not 
releasing adequate hormones, as seen by the 
inability of the thyroid gland to function 
normally [4]  

The diagnosis and treatment of these 
hormone imbalances are uncomplicated and 
well-controlled in the vast majority of 
patients; nevertheless, in severe cases, there is 
a danger of mortality if the disease is not 
handled immediately. When determining 
whether someone has hypothyroidism, the 
statistical reference ranges for crucial 
biochemical measurements are considered [5, 
6]. Based on this reseans, This study was 
aimed to study the effect of thyroid hormones 
on some biochemical tests of liver function in 
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Iraqi male patients and to study the 
relationship between them.  

2. Material and methods 

2.1. Blood samples 

Blood samples were collected and 
determine the biochemical measurements for 
liver function tests are shown in the below 
sections, in addition, thyroid function tests 
such (TSH, T3, and T4) were determined. 

2.2. T3 and T4 test 

300 μL of the diluent has been withdrawn 
and then discarded into a granule detection 
buffer. Wait until the granules are completely 
diluted. 75 μL of the sample has been 
discarded into the detection buffer. Be mixed 
by shaking 10 times. Then the mixture 
(samples) is incubated for 8 minutes at room 
temperature. After the incubation period, 75 
μL of the sample mixture is loaded onto the 
cartridge. The occurrence of lateral flow on 
the membrane should be checked. The 
cartridge is inserted into the chamber for an 8 
Island [7]. 

2.3. Reagent composition 

R1a: GOT substrate; Phosphate buffer 100 
mmol / L pH 7.4 mixed with 200 m mol / L of 
L- aspartate and 2 mmol / L of Ketoglutarate; 
R1b: GPT substrate, Phosphate buffer 150 
mmol / L Ph 7.4 mix with 200 mmol / L of L- 
alanine,and2mmol / L of Ketoglutarate; R2 
DNPH, 2, 4-dinitrophenylhydrazine 1 mmol / 
L, Color developer CR. 34135; R3 4N NaOH, 
Mix 4 mmol 7 L of Sodium hydroxide with 1.8 
m mol / L of Pyruvic standard [8]. 

2.4. Fast blood sugar (FBS) test 

The test that determines the amount of 
sugar in blood samples is the fast blood sugar 
assay, this test detects the quantity of glucose 
in samples, and the blood sugar chart 
provides descriptions of blood sugar values in 
terms of mg/dL [9]. 

2.5. Materials 

To arrive and to complete the purpose of 
the current investigation; the influence of 
thyroid hormones on a variety of biochemical 
tests of liver function in Iraqi male patients, as 
well as the link between the two variables, it 

has been selected about 135 people, A 
controlled study with 135 blood samples from 
patients and healthy were included, for more 
details, Figure1 shows the groups and number 
of a person through the current investigation. 
TSH, T4, T3, FBS, and other biochemical 
assays have been performed on the samples 
(Figure 1). 

 

Fig. 1. Groups of the current study include a 
control group (group A) in addition to a 
patient’s group (group B) 

2.6. Selection of patients 

The experimental studies planned to be 
carried out within the scope of this study were 
carried out in Iraqi hospitals.  

2.7. Study population 

In this recıch study, 135 samples were 
studied to investigate the effects of thyroid 
hormones on liver function in Iraqi patients. 

2.8. Fast blood sugar (FBS) test 

The test that determines the amount of 
sugar in blood samples is the fast blood sugar 
assay, this test detects the quantity of glucose 
in samples, the blood sugar chart provides 
descriptions of blood sugar values in terms of 
mg/dL. 

2.9. Measurement of albumin 

2.9.1. Colorimetric examination method 

At pH 4.2, albumin exhibits sufficient cationic 
character to bind with bromocresol green 
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(BCG), an anionic dye, to form a blue-green 
compound, this kind of reaction is illustrated 
in Equation 1. 

Equation 1 

Albumin + BCG  Albumin-BCG Complex 

The intensity of the blue-green color 
resulting from the reaction is directly 
proportional to the concentration of albumin. 

2.10. Material required 

Photometer for measurements at 505 nm, 
thermostatic water bath set at 37 C. Stop 
watch.Pipettes of 5 mL, 1mL,and 0.1 mL. Glass 
tubes. Table 1, it has been illustrated GOT and 
GPT with some other information. 

Table 1. The subtraction of GOT and GPT 
Tubes Blank GOT GPT 

GOT substrate 
GPT substrate 

0.5 mL 
- 

0.5 mL 
- 

- 
0.5 mL 

 

It has been warmed to 37ºC in the bath for 
5 minutes, and then, the serum was added to 
about 100 µL of GOT and 100 µL of GPT and 
mixed. Return to bath at 37 C for 60 minutes. 
For DNPH add 0.5 ml of blank and 0.5 mL of 
GOT and 0.5 mL of GPT and mix. Stand for 20 
minutes at room temperature. For NaOH 0.4 N 
add 5 mL of blank and 5 mL of GOT and 5 mL 
of GPT. Invert to mix and stand for 5 minutes 
at room temperature. Read the absorbance 
(A) of the samples against a water blank. The 
color is stable for at least 1 hour from 
absorbance, read units of  GOT or GPT from 
the corresponding curve. 

3. Results 

3.1. The Results for the Selected 
Parameters 

To study the relationship between people 
with liver disease and thyroid disorders and 
compare the results with healthy people. The 
study included 135 samples that included 
patients and controls (healthy people), age, 
TSH, T4, T3 FBS and some biochemical tests 
were studied, the results of the selected 
parameters are shown in Table 2. The study 
was divided into three groups: Group A 45 
patients with a liver disorder. Group B: 45 

patients with a thyroid disorder. Group C: 45 
healthy people (control group). 

3.2. Triiodothyronine (T3) 

As shown in figure 2 the mean and 
standard deviation of T3 for the studied 
groups were shown a significant difference 
(149.5565 ± 33.88107) and (78.1589 ± 
33.05649) when compared with control 
(116.8628 ± 22.49171).  

3.3. Triiodothyronine (T4) 

The  mean and standard deviation of T4 for 
the studied groups were shown a non-
significant difference (8.2414 ± 2.18218) and 
( 5.6538 ± 3.48598) when compared with 
control (7.1691 ± 1.91208), at P =  0.001 as a 
shown in figure 2.  

3.4. Thyroid-Stimulating Hormone TSH 

The mean and standard deviation of TSH 
levels for the studied groups were shown a 
highly significant difference (3.1460 ± 
1.35476) and (5.3648 ± 1.69192) when 
compared with control (2.0695 ± 1.23963), at 
P = 0.000 as a shown in figure 2. 

Weak positive correlation was noticed 
between TSH with age and alkaline 
phosphate, and negative correlation was 
noticed between TSH with T3 and T4, the 
other parameters tests was a non-correlation 
with TSH, as show clearly in Table 2. 

 

 
Fig. 2. The mean and standard deviation of 
TSH levels 
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Table 2. Correlation between TSH level and 
studied parameters in infertile men groups 
Variable 1 Variable 2 Correlation Count P Value 

TSH 

Age 0.397* 135 0.030 

T3 -0.471** 135 0.009 

T4 -0.534** 135 0.003 

RBS 0.095 135 0.617 

GOT -0.155 135 0.415 

GPT -0.068 135 0.719 

Alkaline P. 0.396* 135 0.030 

TSB -0.144 135 0.447 

Protein -0.016 135 0.932 

Albumin 0.319 135 0.086 

 

3.5. Random Blood Sugar (RBS) 

The mean and standard deviation of RBS 
studied groups were a non-significant 
difference (88.7 ± 12.02821) and (89.9 ± 
9.21894) compared with control (84.6 ± 
8.77116), at P = 479 as shown in figure 2.  

4. Discussion 

The age effect on patients with liver 
disease, treatment of older patients with liver 
disease may require different or longer 
interventions. Transplantation of an older 
liver will be less tolerant of subsequent injury. 
Future studies are needed to understand 
more about the molecular mechanism of aging 
and contribute to the development of a noble 
treatment strategy that can block the 
progression of aging-induced liver diseases 
[10, 11]. This study is agreed with our study. 

Several studies referring to those over 65 
years show that thyroid illness is very much a 
disease of the elderly and that it often goes 
undiagnosed. Although the incidence of 
thyroid problems increases with age, it is 
sometimes difficult to diagnose as symptoms 
are not always as widespread or obvious as 
those in younger patients. While some of the 
symptoms of hyperthyroidism and 
hypothyroidism in older patients are like 
those in younger patients, symptoms of both 
disorders often manifest in subtle ways in 
older patients, masquerading as diseases of 
the bowel or heart or a disorder of the 
nervous system [12-15]. This is the same 
information that our study found in that the 
problems of thyroid disorders increase with 
age. 

There are clinical and laboratory 
associations between thyroid and liver 
disease. Patients with chronic liver disease 
may have thyroiditis, hyperthyroidism, or 
hypothyroidism. Occasionally, alcoholics with 
active cirrhosis will show eye signs or 
laboratory evidence of hyperthyroidism, and 
yet be euthyroid on further testing. Patients 
with subacute thyroiditis or hyperthyroidism 
may have abnormalities in liver function tests 
which return to normal as the thyroid 
condition improves. In a similar fashion, 
patients with acute or chronic liver disease 
may have changes in thyroid function tests 
which improve as the liver inflammation 
resolves. These interrelationships must be 
remembered if errors in patient care are to be 
avoided [16-18]. This study is agreed with our 
study. 

5. Conclusion 

The study focused on liver disease and 
thyroid disorder, and the mean age of the 
studied groups showed a significant 
difference when compared with the control 
group at P = 0.059. The study showed that 
with advancing age, liver disease problems 
increased with thyroid disorders. The study 
concluded that there were significant 
statistically significant differences for patients 
with liver disease, as well as for patients who 
suffer from abnormalities in the functions of 
the thyroid gland. For T3 and T4, there was 
clear importance and a slight impact for 
patients with liver disease. Because of the 
defect in the liver enzymes, this led to an 
increase in the TSB percentage, which 
increased significantly. Alkaline Phosphatase 
and Albumin levels indicate statistical 
significance within the results of our study. 
Serum protein levels had no significant 
changes in our study. 

Conflict of Interests 

All authors declare no conflict of interest. 

Ethics approval and consent to participate 

No human or animals were used in the 
present research. 

Consent for publications 

All authors read and approved the final 
manuscript for publication. 



Cell. Mol. Biomed. Rep.                                                                                                                                     2023, 3(1): 29-34 

33 | P a g e  
 

Availability of data and material  

All the data are embedded in the 
manuscript. 

Authors' contributions 

All authors had equal role in study design, 
work, statistical analysis and manuscript 
writing.  

Informed Consent 

The authors declare not used any patients 
in this research.  

Funding/Support 

This study was supported by Cankiri 
Karatekin University, Turkey. 

Acknowledgement 

This article was achieved based on the 
material and equipment of Cankiri Karatekin 
University, that the authors thanks it 

References 

1. Nilsson M, Fagman H (2017) Development 
of the thyroid gland. Development 144 
(12): 2123-2140. 
doi:https://doi.org/10.1242/dev.145615 

2. Branca JJ, Lascialfari Bruschi A, Pilia AM, 
Carrino D, Guarnieri G, Gulisano M, Pacini 
A, Paternostro F (2022) The Thyroid 
Gland: A Revision Study on Its 
Vascularization and Surgical Implications. 
Medicina 58 (1): 137. 
doi:https://doi.org/10.3390/medicina580
10137 

3. Wawrzyniak A, Balawender K (2022) 
Structural and Metabolic Changes in Bone. 
Animals 12 (15): 1946. 
doi:https://doi.org/10.3390/ani12151946 

4. Obaid HM, Abusiba AJA, Majeed SR (2022) 
Comparing the Concentrations of Thyroid 
Stimulating Hormone and Thyroid 
Hormone in Females with Hypothyroidism 
and Hyperthyroidism in Iraq. Journal of 
Pharmaceutical Negative Results 13): 878-
880. 
doi:https://doi.org/10.47750/pnr.2022.13
.S03.134 

5. Makover ME, Shapiro MD, Toth PP (2022) 
There is urgent need to treat 
atherosclerotic cardiovascular disease risk 
earlier, more intensively, and with greater 

precision: A review of current practice and 
recommendations for improved 
effectiveness. American Journal of 
Preventive Cardiology 12): 100371. 
doi:https://doi.org/10.1016/j.ajpc.2022.1
00371 

6. Bischoff SC, Barazzoni R, Busetto L, 
Campmans‐Kuijpers M, Cardinale V, 
Chermesh I, Eshraghian A, Kani HT, 
Khannoussi W, Lacaze L (2022) European 
guideline on obesity care in patients with 
gastrointestinal and liver diseases–Joint 
European Society for Clinical Nutrition and 
Metabolism/United European 
Gastroenterology guideline. United 
European gastroenterology journal 10 (7): 
663-720. 
doi:https://doi.org/10.1002/ueg2.12280 

7. Giovanella L, Avram AM, Ovčariček PP, Clerc 
J (2022) Thyroid functional and molecular 
imaging. La Presse Médicale 51 (2): 
104116. 
doi:https://doi.org/10.1016/j.lpm.2022.10
4116 

8. Linder M, Voigt H (1971) Das autonome 
Adenom der Schilddrüse. Med Klin 66): 
1784-1786 

9. Vahedi M, Saeedi A, Poorbaghi SL, 
Sepehrimanesh M, Fattahi M (2016) 
Metabolic and endocrine effects of 
bisphenol A exposure in market seller 
women with polycystic ovary syndrome. 
Environmental Science and Pollution 
Research 23 (23): 23546-23550. 
doi:https://doi.org/10.1007/s11356-016-
7573-5 

10. Kim H, Kisseleva T, Brenner DA (2015) 
Aging and liver disease. Current opinion in 
gastroenterology 31 (3): 184-191. 
doi:https://doi.org/10.1097%2FMOG.000
0000000000176 

11. Tajiri K, Shimizu Y (2013) Liver 
physiology and liver diseases in the elderly. 
World journal of gastroenterology: WJG 19 
(46): 8459-8467. 
doi:https://doi.org/10.3748%2Fwjg.v19.i4
6.8459 

12. Levy EC (1991) Thyroid Disease in the 
Elderly. Medical Clinics of North America 
75 (1): 151-167. 
doi:https://doi.org/10.1016/S0025-
7125(16)30476-X 

13. Little JW (2006) Thyroid Disorders. Part I: 
Hyperthyroidism. Oral Surgery, Oral 

https://doi.org/10.1242/dev.145615
https://doi.org/10.3390/medicina58010137
https://doi.org/10.3390/medicina58010137
https://doi.org/10.3390/ani12151946
https://doi.org/10.47750/pnr.2022.13.S03.134
https://doi.org/10.47750/pnr.2022.13.S03.134
https://doi.org/10.1016/j.ajpc.2022.100371
https://doi.org/10.1016/j.ajpc.2022.100371
https://doi.org/10.1002/ueg2.12280
https://doi.org/10.1016/j.lpm.2022.104116
https://doi.org/10.1016/j.lpm.2022.104116
https://doi.org/10.1007/s11356-016-7573-5
https://doi.org/10.1007/s11356-016-7573-5
https://doi.org/10.1097%2FMOG.0000000000000176
https://doi.org/10.1097%2FMOG.0000000000000176
https://doi.org/10.3748%2Fwjg.v19.i46.8459
https://doi.org/10.3748%2Fwjg.v19.i46.8459
https://doi.org/10.1016/S0025-7125(16)30476-X
https://doi.org/10.1016/S0025-7125(16)30476-X


2023, 3(1): 29-34                                                                                                                                     Cell. Mol. Biomed. Rep. 

34 | P a g e  
 

Medicine, Oral Pathology, Oral Radiology, 
and Endodontology 101 (3): 276-284. 
doi:https://doi.org/10.1016/j.tripleo.2005
.05.069 

14. Amelia EJ (2006) Presentation of Illness in 
Older Adults: If you think you know what 
you're looking for, think again. AORN 
Journal 83 (2): 372-389. 
doi:https://doi.org/10.1016/S0001-
2092(06)60168-3 

15. Baskin HJ, Cobin RH, Duick DS, Gharib H, 
Guttler RB, Kaplan MM, Segal RL, Garber JR, 
Hamilton Jr CR, Handelsman Y, Hellman R, 
Kukora JS, Levy P, Palumbo PJ, Petak SM, 
Rettinger HI, Rodbard HW, Service FJ, 
Shankar TP, Stoffer SS, Tourtelot JB (2002) 
American Association of Clinical 
Endocrinologists Medical Guidelines for 
Clinical Practice for the Evaluation and 
Treatment of Hyperthyroidism and 
Hypothyroidism. Endocrine Practice 8 (6): 
457-469. 
doi:https://doi.org/10.4158/1934-2403-
8.6.457 

16. Huang M-J, Liaw Y-F (1995) Clinical 
associations between thyroid and liver 
diseases. Journal of gastroenterology and 
hepatology 10 (3): 344-350. 
doi:https://doi.org/10.1111/j.1440-
1746.1995.tb01106.x 

17. Piantanida E, Ippolito S, Gallo D, Masiello 
E, Premoli P, Cusini C, Rosetti S, Sabatino J, 
Segato S, Trimarchi F (2020) The interplay 
between thyroid and liver: implications for 
clinical practice. Journal of 
Endocrinological Investigation 43 (7): 885-
899. doi:https://doi.org/10.1007/s40618-
020-01208-6 

18. Rodia R, Meloni P, Mascia C, Balestrieri C, 
Ruggiero V, Serra G, Conti M, Loi M, Pes F, 
Onali S (2022) Direct-acting antivirals used 
in HCV-related liver disease do not affect 
thyroid function and autoimmunity. 
Journal of Endocrinological Investigation 
2022): 1-8. 
doi:https://doi.org/10.1007/s40618-022-
01909-0 

 

 

 

How to Cite This Article:   

 

Download citation:   

 

 

 Copyright © 2023 by the author(s). This is an open access article distributed 

under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/). 

 

Kadhim Jaafer H, Kamac MB, Al-Gebori AM (2023) Study of thyroid hormones effect on 

biochemical parameters of liver function in Iraqi patients. Cellular, Molecular and 

Biomedical Reports 3 (1): 29-34. doi:10.55705/cmbr.2022.365507.1072 

RIS; EndNote; Mendeley; BibTeX; APA; MLA; HARVARD; VANCOUVER 

 

https://doi.org/10.1016/j.tripleo.2005.05.069
https://doi.org/10.1016/j.tripleo.2005.05.069
https://doi.org/10.1016/S0001-2092(06)60168-3
https://doi.org/10.1016/S0001-2092(06)60168-3
https://doi.org/10.4158/1934-2403-8.6.457
https://doi.org/10.4158/1934-2403-8.6.457
https://doi.org/10.1111/j.1440-1746.1995.tb01106.x
https://doi.org/10.1111/j.1440-1746.1995.tb01106.x
https://doi.org/10.1007/s40618-020-01208-6
https://doi.org/10.1007/s40618-020-01208-6
https://doi.org/10.1007/s40618-022-01909-0
https://doi.org/10.1007/s40618-022-01909-0
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.cmbr-journal.com/?_action=export&rf=ris&rc=160945
https://www.cmbr-journal.com/?_action=export&rf=enw&rc=160945
https://www.cmbr-journal.com/?_action=export&rf=ris&rc=160945
https://www.cmbr-journal.com/?_action=export&rf=bibtex&rc=160945
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

