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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: The thyroid hormones play a crucial role in 

regulating various physiological processes in the human body. 
They have a wide range of effects that impact metabolism, 
growth, development, and overall homeostasis. The current 
study aimed to investigate the levels of HbA1c and various 
biomarkers in different patient groups.

Methods: Two groups of patients were included in the study, 
each consisting of 30 patients, encompassing both genders. 
One group comprised patients with type 2 diabetes mellitus 
(T2DM) who were receiving insulin treatment, while the other 
group comprised patients with T2DM who were not receiving 
insulin treatment. These patient groups were compared to a 
control group of participants from both genders. The research 
employed the colourimetric method to measure HbA1c levels 
in all groups. Additionally, they utilized the Enzyme-Linked 
Immunosorbent Assay (ELISA) method to measure the levels of 
insulin, and T4 in all groups. The study also involved comparing 
these biomarkers between groups and examining the effect of 
insulin levels on thyroid hormones. The mean ± SD values were 
4.4867±1.02 (µg/dl) and 3.2367± 0.78 (µg/dl)for the T2DM 
groups with and without insulin treatment, respectively, while it 
was 7.9033± 0.29  (µg/dl) in the control group. These findings 
provide valuable insights into the relationship between insulin 
levels and thyroid hormones, shedding light on the complex 
interplay between these two physiological systems.

Conclusion: Overall, the impact of insulin on thyroid 
hormone regulation underscores the intricate interplay between 
endocrine systems and highlights the need for a comprehensive 
understanding of these interactions to optimize patient care and 
improve health outcomes.

Key words. Diabetes mellitus, Hyperglycemia, Insulin, 
Thyroid hormones.
Introduction.

Diabetes mellitus is a set of metabolic diseases defined by 
elevated blood sugar levels (hyperglycemia), which can be 
brought on by a problem with the pancreas' ability to produce 
insulin or by increased insulin resistance, which reduces the 
body's ability to respond to insulin. Polyuria, weight loss, 
polyphagia, polydipsia, and blurred vision are all signs of 
hyperglycemia [1-4]. Type2 diabetes formerly known as adult-
onset diabetes, is a form of diabetes mellitus characterized by 
high blood sugar, insulin symptoms resistance, and relative lack 
of insulin common include increased thirst, frequent urination, 
and unexplained weight loss symptoms may include increased 
hunger, feeling tired, and sores (wounds) that do not heal often 
symptoms come on slowly [5-8].

Insulin is a peptide hormone consisting of 51 amino acids and 
involves two peptide chains A chain and B chain connected by 
a disulfide bridge respectively, Insulin is secreted and produced 

by islet β cells of the pancreas [9]. It regulates the metabolism 
of carbohydrates, fats, and protein by promoting the absorption 
of glucose from the blood into the liver, fat, and skeletal muscle 
cells [10-12].

Total thyroxine (Total T4) is generally elevated in 
hyperthyroidism and decreased in hypothyroidism [13]. Total 
T4 is measured to see the bound and unbound levels of T4. 
The total T4 is less useful in cases where there could be protein 
abnormalities. The total T4 is less accurate due to the large 
amount of T4 that is bound. The total T3 is measured in clinical 
practice since the T3 has a decreased amount that is bound as 
compared to T4 [14].
Materials and Methods.

This case-control study was conducted from October 2022 
and January 2023 at the Department of Biochemistry, College 
of Medicine, Tikrit University on two groups of patients, each 
group consisted of 30 patients, with both gender (male & 
female) (with DM type2 group that treated with insulin and 
Patients with DM type2 group that not treating with insulin), 
comparing with one group as a control group of participants, 
from both gender(male & female)
Study settings:

Group I consist of 30 Patients with DM type 2 group that 
treating with insulin.

Group II consisted of 30 Patients with DM type group that 
were not treated with insulin. 

Group III consist of apparently healthy 30 participants, from 
both gender (male & female), age range (40-60), without any 
brain diseases, as a control group.

Exclusion criteria: The study excluded Pre-diabetic Patients 
or Patients with diabetes mellitus type 1 or Thyroid diseases.

Preparation of blood samples: All blood samples were 
collected from Baghdad Teaching Hospital / Baghdad. Five 
millilitres of blood samples were obtained from 60 patients and 
30 normal age-matched volunteers which were used as controls. 
Three millilitres of blood samples were left for 20 minutes in 
the gel tube at room temperature. After coagulation, sera were 
separated by centrifugation at 2000 xg for 10 min. Sera were 
aspirated and divided into small aliquots for the level of T4, 
and Insulin hormones were measured using enzyme-linked 
immunosorbent assay (ELISA) kits.
Results.

The level of insulin was measured for each person who 
participated in this study (whether DM diseases or control 
individuals). Table 1 shows descriptive statistics of insulin that 
has a significantly elevated, T2DM with insulin treatment (p 
>0.05) and T2DM without treatment (p >0.05). Compared with 
the control group, (Mean ± SD =21.11± 3.77 mIU/L and 27.67± 
1.85 mIU/L) in groups (T2DM with insulin treatment and 
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in this study (whether DM diseases or control individuals). T4 
has a significantly decreased, in T2DM with insulin treatment 
(p<0.005), and T2DM without treatment (p<0.005) compared 
with the control group, (Mean ± SD = 4.4867 ± 1.02 µg/dl and 
3.2367 ± 0.78 µg/dl) in groups (T2DM with insulin treatment 
and T2DM without treatment) respectively, while it was (7.9033 
± 0.29 µg/dl) in the control group. The current study agrees with 
a previous study [15,20].

In the context of diabetes and its association with AntiGAD 
levels, it is important to consider various other parameters 
that could potentially impact the disease's progression and 
manifestation. Two such parameters that should be taken into 
account are the localized proinflammatory milieu and oxygen 
levels. The localized proinflammatory milieu refers to the 
presence of inflammation in specific areas or tissues of the body. 
In the case of diabetes, it has been suggested that inflammation 
plays a significant role in the development and progression of the 
disease. Inflammation can lead to insulin resistance, impaired 
glucose metabolism, and pancreatic beta-cell dysfunction. 
Additionally, proinflammatory cytokines can directly affect the 
production and function of the thyroid, which are known to be 
associated with autoimmune diabetes. Therefore, understanding 
and addressing the localized proinflammatory milieu is crucial 
in managing diabetes and its associated thyroid hormone levels 
[21]. Another important parameter to consider is oxygen levels. 
Oxygen is a vital component of cellular metabolism and is 
essential for the proper functioning of various organs and tissues, 
including the pancreas. Studies have indicated that hypoxia, or 
low oxygen levels, can lead to pancreatic beta cell dysfunction 
and impaired insulin secretion. Additionally, hypoxia-inducible 
factors (HIFs) have been found to modulate the production and 
release of proinflammatory cytokines, further exacerbating the 
inflammatory response in diabetes. Therefore, optimizing oxygen 
levels in individuals with diabetes may have a beneficial impact 
on the disease and its association with thyroid levels [22,23]. In 
addition to the aforementioned parameters, it is also important to 
consider comorbidities or coexisting diseases that patients may 
have, such as hyperlipidemia. Hyperlipidemia refers to elevated 
levels of lipids (fats) in the blood, particularly cholesterol 
and triglycerides. This condition has been associated with an 
increased risk of cardiovascular complications in diabetes. 
Furthermore, hyperlipidemia has been shown to modulate 
the expression of endothelial markers, which play a critical 
role in the regulation of vascular function [24]. Additionally, 
hyperlipidemia can influence the levels of adipokines, which 
are signalling molecules secreted by adipose tissue and have 
been implicated in insulin resistance and inflammation [25]. 
Therefore, considering the presence of hyperlipidemia as an 
additional factor in the context of diabetes and AntiGAD levels 
is important for a comprehensive understanding of the disease.
Conclusion.

The findings of this research provide valuable insights into the 
underlying mechanisms that contribute to thyroid dysfunction 
in patients with this metabolic disorder. The study reveals that 
insulin plays a crucial role in regulating thyroid hormone levels 
and function, highlighting the intricate interplay between these 
two hormone systems. Furthermore, the results suggest that 

T2DM without treatment) respectively, while it was (12.21±1.5 
mIU/L) in the control group.

The level of T4 was measured for each person who participated 
in this study (whether DM diseases or control individuals). 
Table 2 shows descriptive statistics of T4 that has a significantly 
decreased T2DM with insulin treatment (p > 0.05), and T2DM 
without treatment (p > 0.05), compared with the control group, 
(Mean ± SD = 4.4867 ± 1.02 µg/dl and 3.2367 ± 0.78 µg/dl) 
in groups (T2DM with insulin treatment and T2DM without 
treatment) respectively, while it was (7.9033 ± 0.29 µg/dl) in 
the control group.
Discussion.

Insulin that has a significantly elevated, in T2DM with insulin 
treatment (p<0.005), and T2DM without treatment (p<0.005) 
compared with the control group, (Mean ± SD =21.11± 3.77 
mIU/L and 27.67± 1.85 mIU/L) in groups (T2DM with insulin 
treatment and T2DM without treatment) respectively, while it 
was (12.21±1.5 mIU/L) in the control group. The role of insulin 
as a diagnostic tool for predicting and detecting type 2 diabetes 
can be evaluated, where the measurement of insulin levels can be 
useful in diagnosing and managing T2DM. It can help assess the 
degree of insulin resistance, determine the appropriate treatment 
approach (such as lifestyle modifications, oral medications, or 
insulin therapy), and monitor the response to treatment [15]. 

The results of this study indicate that insulin levels are elevated 
in patients with type 2 diabetes compared to the control group 
in an attempt to overcome this insulin resistance, the pancreas 
may increase insulin production, leading to higher-than-normal 
insulin levels. This is known as hyperinsulinemia [14,16].

However, as T2DM progresses, the insulin-producing cells in 
the pancreas may gradually lose their ability to produce insulin, 
resulting in reduced insulin secretion. In some cases, individuals 
with T2DM may eventually develop insulin deficiency, where 
the pancreas fails to produce adequate insulin [17,18].

The appearance of insulin results for the T2DM with insulin 
treatment group in a way similar to the control group is due 
to the effectiveness of insulin treatment injections, Beta-cell 
preservation: Insulin therapy can help preserve the function 
of the remaining pancreatic beta cells, which are responsible 
for insulin production. By providing exogenous insulin, the 
workload on these cells is reduced, allowing them to rest and 
potentially slowing down their decline [18,19].

The level of T4 was measured for each person who participated 

Parameters
T2DM Patients Control (n=30)
+insulin 
(n=30)

no insulin
 (n=30)

12.21±1.5Insulin
(mIU/L)

Mean±SD 21.11± 3.77 27.67± 1.85
P value <0.05 <0.05

Table 1. Level of insulin in the study groups.

Parameters
T2DM Patients Control (n=30)
+insulin
(n=30)

no insulin
(n=30)

7.9033± 0.29  T4
(µg/dl)

Mean±SD 4.4867±1.02 3.2367± 0.78
P value <0.05 <0.05

Table 2. Level of T4 in the study groups.
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insulin therapy in individuals with Type 2 Diabetes may have a 
significant impact on thyroid hormone metabolism, potentially 
influencing the overall metabolic health of these patients. These 
findings have important clinical implications, as they emphasize 
the need for comprehensive management strategies that consider 
the intricate connections between insulin and thyroid hormones 
in patients with Type 2 Diabetes. Further research is warranted 
to explore the underlying molecular mechanisms involved in this 
interaction and to determine the optimal therapeutic approaches 
for improving thyroid function and overall metabolic health in 
individuals with Type 2 Diabetes.
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