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Abstract

Hypothyroidism, a condition where the thyroid gland does not produce enough
thyroid hormone to maintain health, is most often caused by iodine deficiency in
areas where iodine levels are low. However, in regions with adequate iodine,
Hashimoto's disease is the leading cause of hypothyroidism and thyroid failure.
Neudesin in neuropeptide hormone, which is released by the brain and fat tissue, has
both metabolic effects and neural. The study included ninety participants divided in
two groups: in this study, the initial group comprised 30 female and 30 male
individuals diagnosed with hypothyroidism, while the second group consisted of 15
female and 15 male participants who were healthy controls. The age range for both
groups spanned from 30 to 60 years. The findings indicated that the hypothyroidism
group exhibited significantly elevated levels of WHR, BMI, TC, TG, LDL, VLDL,
TSH, and Neudesin compared to the control group. Particularly noteworthy,
Neudesin displayed remarkable proficiency in distinguishing hypothyroidism
patients from the control group, achieving an outstanding AUC 0.965. Using the
findings, we deduced that the evaluation. Neudesin indicators may be beneficial for
the diagnosis and response to therapy. The most sensitive and specific marker for
hypothyroidism individuals is neudesin.
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1.Introduction

Thyroid hormone plays a pivotal role in human physiology, influencing essential aspects
such as metabolism, growth, brain development, and differentiation [1]. Among the prevalent
endocrine disorders affecting a significant portion of the population, thyroid dysfunction
stands out. Thyroid-stimulating hormone (TSH) levels serve as the most accurate indicators of
thyroid health and are primarily employed in biochemical assessments to diagnose thyroid
irregularities [2]. Hypothyroidism, characterized by insufficient levels of thyroid hormones,
specifically thyroxine (T4) and triiodothyronine (T3), is a notable manifestation of thyroid
dysfunction. TSH is secreted to regulate the synthesis and production of T3 and T4 [3]. The
frequency of hypothyroidism in the general population is expected to range from (0.3% to
3.7%) in the USA and from (0.2% to 5.3%) in Europe [4,5]. In 1930, it was discovered that
dyslipidemia and thyroid problems were related. Since then, it has gradually come to light that
hypothyroidism may result in lipid metabolism issues[6,7]. Lethargy, tiredness, sensitivity to
the cold, dry skin, and a bad quality of life are all symptoms of hypothyroidism, which is a
slowing of systemic activity [8 ,9]. Neudesin is a recently identified protein that is primarily
released from the brain and the adipose tissue, but also observable in the liver, lungs, and
heart. Its potential role as negative regulator of the energy consumption is currently being
investigated[10,11]. Neudesin is a multifunctional secreted protein that is hypothesized to
play important regulatory roles in various physiological processes like glucose metabolism,
appetite control, neurotrophic effects, and energy homeostasis [12 ,13]. Structurally, neudesin
is comprised of 171 amino acids. At the cellular level, neudesin is involved in neural cell
differentiation, growth, and cancer progression through activation of signaling pathways
including phosphoinositide 3-kinase and mitogen-activated protein kinase [14-16]. Overall,
existing research suggests neudesin has diverse functions related to metabolism, neural
function, cell growth, and activation of key intracellular signaling cascades [15,17]. The fact
that neudesin inhibits adipogenesis during the initial stages of adipocyte development raises
the prospect that neudesin may be crucial role to adipogenesis[18, 19]. This study aims to
evaluate the levels of neudesin hormone and other biochemical markers in a group of Iraqi
patients with hypothyroidism. It will also investigate the impact of thyroxine treatment on
these biochemical markers.

2. Subjects and Methods
2.1. Studied groups

This case-control study included two groups: 1) 60 hypothyroidism patients (30 females,
30 males) aged 30-60 years and 2) 30 healthy controls (15 females, 15 males) in the same age
range. Data was collected from September 2022 to December 2022. The hypothyroidism
patients were receiving daily thyroxine therapy, with 28 participants taking 50 pg daily and 32
participants taking 100 pg daily. The goal of the study was to compare various health
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parameters between hypothyroidism patients on thyroxine therapy and healthy matched
controls.

2.2. Inclusion and Exclusion Criteria
Inclusion Criteria

The study participants were individuals aged 30-65 years with hypothyroidism disease.
The participants recruited for this study were adults between the ages of 30 and 65 who had
been diagnosed with hypothyroidism by their healthcare provider.

Exclusion Criteria
The individuals with Hyperthyroidism, those diagnosed with thyroid cancer, expectant
mothers, and those who have undergone prior thyroid gland removal (thyroidectomy).

2.3. Blood Sample

Following an overnight fast lasting 8 to 12 hours, blood samples were collected between
8:30 AM and 11:30 AM using sterile 10 cc syringes. The collected blood was then transferred
into gel tubes and allowed to clot at room temperature. Subsequently, the blood underwent
centrifugation at 3000 rotations per minute for 15 minutes. From this process, 1 mL of serum
was utilized for the establishment of the lipid profile, which included measurements for total
cholesterol (TC), low-density lipoprotein (LDL), triglycerides (TG), very low-density
lipoprotein (VLDL), and fasting blood glucose levels. Additionally, 1.5 mL of serum was
dedicated to further thyroid function testing, encompassing Thyroid-stimulating hormone
(TSH), Triiodothyronine (T3), and Thyroxine (T4). The remained were put in an eppendorf
tube and placed in a deep freezer (-200C) to be used for further research on the neudesin
hormone.

2.4. Experimental methods

In the Cobas c111 device, all biochemistry factors (FBG, TG ,TC, LDL, and HDL) were
measured. The Thyroid Hormone were assayed with Vidas Tools and a Biomerieux reagent
(T3, TSH and T4). The ELISA kit for neudesin hormone was assay by (Al-Shkairate-
Jordan).Weight (kg)/Height(m)2 is the formula for calculating the body mass index (BMI)
Anthropometric readings are obtained at BMI measurements of fat [20].

2.5. Statistical analysis

The gathered data underwent analysis employing SPSS version 24.0 software. To evaluate
the data's normality, tests including Kolmogorov-Smirnov and Shapiro-Wilk were executed.
As the continuous variables displayed non-normal distribution patterns, they were
summarized using the median and interquartile range. Differences in continuous variables
between the two study groups were assessed using the Mann-Whitney U test. A value of
(P<0.05) was used as the significance level. MedClac (19.7.4 soft wear) was used to estimate
the Neudesin cutoff value using receiver operating characteristic curve (ROC) analysis.

3. Result

Table 1 shows a comparison of various biomarkers between the hypothyroidism patient
group and healthy control group. Waist-hip ratio (WHR), body mass index (BMI), total
cholesterol (TC), triglycerides (TG), low-density lipoprotein (LDL), very low-density
lipoprotein (VLDL), and thyroid-stimulating hormone (TSH) levels were significantly higher
in patients with hypothyroidism compared to controls. In contrast, high-density lipoprotein
(HDL), thyroxine (T3), and triiodothyronine (T4) levels were significantly lower in
hypothyroidism patients versus controls. Additionally, Neudesin levels exhibited a highly
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significant elevation in hypothyroidism patients relative to healthy individuals, as visualized
in Figure 1 and depicted numerically in Table 1. In summary, the results indicate several
biomarkers can differentiate between hypothyroidism patients and normal controls, with

Neudesin showing especially strong associations with hypothyroidism,

Table 1: Biochemical

parameters  (Age,

,BMI [FBG | TC,TG, HDL,

LDL,VLDL,T3,T4,TSH,and Neudesin) in the study group.

Hypothyroidism

Control

VETEISIES Median (range) Median (range) P
Age (year) 53.50 (60.00 -45.00) 50.50(42.00-57.00) 0.450
WHR 0.98 (1.02 -0.93) 0.82(0.79-0.84) 0.001
BMI Kg/m2 34.21(36.54-29.43) 24.32(23.49-25.05) 0.001
TC(mg/dl) 229.50(274.50-200.00) 135.50(113.00-147.75) 0.001
TG(mg/dl) 235.50 (339.00-180.00) 83.00(76.75-90.00) 0.001
HDL (mg/dl) 38.00 (40.00 -32.00) 47.00(45.00-49.00) 0.001
LDL (mg/dl) 147.50(175.00-118.00) 71.50(49.00-84.75) 0.001
VLDL (mg/dl) 47.00(67.50-36.00) 17.00(15.50-18.00) 0.001
T3(ng/ml) 0.67( 0.91-0.50) 1.50(1.20-1.90) 0.001
T4(ng/ml) 58.50(60.00-51.00) 87.00(79.00-89.00) 0.001
TSH(uIU/mL) 10.00(15.50-8.25) 1.40(1.00-1.80) 0.001
Neudesin(ng/ml) 3.42(3.61-2.84) 1.88(2.01-1.39) 0.001

The median (25Mand 75" percentiles)were used the (Mann Whitny test)at the 0.05 level to

assess whether there was a significant variation between three independent means.

Table (2), show significantly higher (WHR,TG, LDL, and VLDL) in patient with
Hypothyroidism take thyroxine (100ug) when compared to patient with Hypothyroidism take
thyroxine (50ug), whereas, it is significantly lower in (BMI, and HDL) in patient with
Hypothyroidism take thyroxine (100ug) when compared to patient with Hypothyroidism take
thyroxine (50ug).

Table 2: Anthropometric and biochemical parameters (Age, WHR, BMI, FBG,TC,TG,HDL,
LDL,VLDL,T3,T4,TSH,and Neudesin) in Hypothyroidism group( 50,and 100 ) thyroxin
concentration treatment .

Variables Hypothyroidism P value
[ 50] ,n=28 [100], n=32

Age (year) 51.00 56.00 0.063
WHR 0.95 0.98 0.046*
BMI Kg/m2 35.55 33.33 0.016*
TC(mg/dl) 220.00 264.00 0.129
TG(mg/dl) 210.00 330.00 0.016*
HDL (mg/dl) 40.00 32.00 0.015*
LDL(mg/dl) 126.00 165.00 0.010*
VLDL (mg/dl) 42.00 66.00 0.018*
T3(ng/ml) 0.75 0.63 0.552
T4(ng/ml) 58.50 57.50 0.311
TSH(ulU/mL) 10.40 9.65 0.558
Neudesin(ng/ml) 3.53 3.39 0.182
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Figure 1: The serum Neudesin in Hypothyroidism and control groups

Table 3: The Neudesin (AUC and validity) in distinguishing between Hypothyroidism
against Control

Variable AUC P-Value C\:/l;th?;f Sensitivity | Specificity | Accuracy PPV NPV
Neudesin 0.965 0.001 2 90 100 0.900 100 83.3

Area under the curve (AUC). Positive predictive value (PPV), negative predictive value
(NPV)

Neudesin showed an excellent ability (since AUC between 0.9 — 0.99) to identify
hypothyroidism patient against control as illustrated in Table (3), and Figure (2) respectively.

Neudesin
100 -
:‘ Sensitivity: 90.0
80 H specificity: 100.0 [~
: Criterion: >2
60 _
:E]
40 H
= i AUC = 0.965
; P <0.001
o, LT =2002
0 20 40 60 20 oo

100-Specificity

Figure 2: ROC curve analysis of serum Neudesin concentrations in Hypothyroidism against
Control.
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4. Discussion

The studies revealed a significant association between human food composition and
thyroid disorders [21].Age makes thyroid problems worse, especially in women. Total
cholesterol and LDL tend to increase as thyroid function declines. Because the thyroid
hormone controls lipid metabolism, production, digestion, and catabolism in a variety of
ways. The thyroid hormone causes the liver to produce more cholesterol [22 , 23].Thyroid
hormone (T3 )can increase adipocytes' sensitivity to adrenaline's lipolytic activity, which
increases fatty acid transfer to the liver and indirectly increases hepatic triacylglycerol
synthesis [24]. Result of the present study were close with Alsamghan ASet al [25,26], who
found increased in TC, TG and LDL levels in hypothyroidism patients. The inhibition of the
(lipoprotein lipase (LPL)) activity, a the triglyceride hydrolysing enzyme found in the
capillary walls in the adipose tissue, may be the cause of the rise in triglyceride levels in
hypothyroid individuals.

Accurately differentiating between obesity-related hormonal changes and those caused by
underlying endocrine conditions is crucial for properly treating obese patients. Obese
individuals often have elevated thyroid stimulating hormone (TSH) levels combined with low
free thyroxine (FT) levels, indicating potential hypothyroidism [27]. This can contribute to
weight gain beyond what is caused by excess body fat. L-thyroxine, the main thyroid
hormone replacement medication, has a long half-life and is auto-converted to the active form
triiodothyronine (T3). This conversion increases at low T4 levels and decreases at high levels,
providing regulatory feedback. For optimal absorption, L-thyroxine should be taken on an
empty stomach [28]. Thyroid hormones influence lipid biosynthesis. Numerous studies have
found that as TSH levels rise, fat levels also rise. Some research shows individuals with
hypothyroidism tend to have higher levels of LDL cholesterol. Proper diagnosis and treatment
of any underlying endocrine conditions is important for managing weight and health in obese
patients [17].

The results of the present study agreed with Efstathiadou Z et al, [29,30], who showed a
significant decreased in HDL in patients with L-thyroxine therapy.
Recently, novel regulatory peptides implicated in the control of carbohydrate metabolism
have been identified by researchers. Numerous investigations into various medical disciplines
are still showing novel properties. A comprehensive knowledge of these peptides' processes
and the variables that affect their release may open up new avenues for the detection and
management of metabolic diseases, including thyroid disease.

Neudesin is a recently discovered element that plays a role in the intricate regulation of
energy balance [31].The family of four proteins known as the membrane-associated
progesterone receptors, which includes neudesin, all share a heme/steroid binding region that
is similar to that of cytochrome 5 [32]. It can affect how the hypothalamus regulates hunger in
addition to having neurotrophic benefits [33]. Neudesin hormone level was found to be
elevated and to be associated with insulin resistance (IR) scores in individuals with recently
diagnosed type 2 diabetes. As a result, it was found that increased neudesin amounts may be
related to insulin resistance[34]. Increased energy utilization, brown adipose tissue heat
generation, white adipose tissue lipolysis, and a protection from IR associated with a high-fat
diet were all observed in response to neudesin[11]. And, Bozkaya Getal [13] ,found the
Neudesin levels was significantly lower in patient with Polycystic ovary syndrome( PCOS)
when compared to the controls groups.
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While research on neudesin remains limited to a handful of studies, experts concur that it
holds promise for potential applications in the treatment of obesity and related disorders [35].
Due to the novelty of these markers and the scarcity of references and investigations,
deciphering their exact role in the pathophysiology of thyroid dysfunction presents a
significant challenge. This is because the real mechanism by which neudesin affect patients
with thyroid dysfunction (hypothyroidism) is difficult to explain properly, and some
information may be missed as a result.

Conclusion

In hypothyroidism patients, levels of BMI, total cholesterol, triglycerides, LDL, VLDL,
TSH and neudesin were elevated compared to controls. Meanwhile, levels of T3 and T4
thyroid hormones were decreased in the hypothyroidism patients. These findings suggest
neudesin and other indicators may be useful for diagnosis and therapeutic monitoring in
hypothyroidism. Of all the biomarkers assessed, neudesin appeared to be the most sensitive
and specific marker for hypothyroidism. The elevated neudesin levels alongside changes in
BMI, cholesterol, triglycerides, TSH and thyroid hormones reflect the metabolic disturbances
and hormonal imbalances associated with hypothyroidism. Further research on neudesin
levels may establish its clinical utility as a diagnostic and prognostic marker in patients with
deficient thyroid hormone.
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