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Abstract

Celiac disease (CD) an autoimmune disorder triggered by gluten,can indeed have complex relationship with in fertility
in both women and men .The inflammation and damage in the intestines can disrupt hormone levels ,potentially
interfering with ovulation and the menstrual cycle.

The present study was designed to investigate some biochemical aspects of patients with (CD) in Al habobi Hospital in
al-nasirya in Thi-Qar provine The present work included some Celiac disease patients who are already diagnosed as
CD patients that by the consultant medical staff, according to clinical examination, symptoms,during the period from
October 2024 to march 2025. Samples of the study included 20patients which female and 20 healthy control to study
Vitamin D3, S. Ferritin levels and Concentrations of the sex hormones prolactin, testosterone, estradiol, follicle-
stimulating hormone, and luteinizing hormone were measured from the serum samples of recumbent patients with
age range of (18-36 years).

The recorded results indicated that their where Vitamin D3 levels were significantly higher in the control group (37.47
+10.18) compared to the (CD) patient group (16.27 + 7.04). A strong statistical significance at P. value 0.01, suggesting
that (CD) patients may have a notable deficiency in vitamin D3. S. Ferritin was also much higher in the control group
(49.45 £ 23.47) than in (CD) patients (11.01 + 4.36), with a strong statistical difference at P value 0.01 . This could
indicate iron deficiency or altered iron storage in the (CD) patient group. FSH (Follicle Stimulating Hormone) and LH
(Luteinizing Hormone) levels were both significantly lower in the (CD) patient group compared to controls. FSH was(
5.41 +2.13) in controls vs. ( 3.74 £ 1.96) in patients, and LH was (6.71 £ 2.49) in controls vs. (4.90 + 1.65) in patients at
P. value 0.05 . These hormones are crucial for reproductive function, and their reduction might reflect hormonal
imbalance. Prolactin levels were higher in the (CD) patient group (12.51 + 4.47) compared to the control group (7.04
+2.80) at P. value 0.01. Elevated prolactin can affect menstrual cycles and fertility. Testosterone was also significantly
elevated in the (CD) patient group (1.76 + 0.98) compared to controls (0.52 + 0.57) at P. value 0.01. This may suggest
a condition like polycystic ovary syndrome (PCOS), which is often associated with elevated androgens. Estradiol levels
were similar between the two groups, with no statistically significant difference (39.98 + 15.91) in controls vs.( 41.11
+ 8.75) in (CD) patients).The Pearson correlation analysis for (CD) patients group revealed a moderate negative
correlation between Vitamin D3 and both seurm ferritin (r = -0.435) and prolactin (r = -0.433), suggesting that lower
vitamin D3 levels may be associated with higher ferritin and prolactin levels. Other correlations involving vitamin D3 —
such as with FSH, LH, testosterone, and estradiol—were weak and not likely meaningful. Estradiol showed a weak
negative correlation with ferritin, and a moderate positive correlation with LH (r = 0.378), possibly indicating a
hormonal link. Prolactin showed a moderate positive correlation with ferritin (r = 0.481) and weak negative
correlations with FSH and LH. The remaining correlations across testosterone, FSH, and LH were weak and did not
demonstrate strong linear relationships. The Pearson correlation analysis in control showed weak to moderate

. ________________________________________________________________________________________________________|
IJMSDH 46


https://doi.org/10.55640/ijmsdh-11-10-06
https://doi.org/10.55640/ijmsdh-11-10-06

[JMSDH, (2025)
www.ijmsdh.org

PageNo0.46-64

relationships among the studied parameters in control group. Vitamin D3 levels were negatively correlated with FSH

and testosterone, suggesting a possible inverse relationship, while its correlations with other hormones were weak

and likely not significant. Estradiol showed a moderate negative correlation with ferritin, indicating that higher

estrogen levels might be associated with lower iron storage. Testosterone levels were negatively correlated with

ferritin but positively correlated with FSH, reflecting some hormonal interaction. Other correlations, such as those

involving prolactin, LH, and FSH, were generally weak and did not suggest strong linear relationships.

Keywords: Celiac Disease, Infertility, Vitamin D3 Deficiency, Serum Ferritin, Sex Hormones, Prolactin

Follicle Stimulating Hormone (FSH), Luteinizing Hormone (LH)

1.1. Introduction

Celiac disease CD is an immune-mediated
inflammatory disease of the small intestine caused
by gluten proteins ingestion in individuals with a
genetic predisposition to human leukocyte antigen
HLA) DQ2 or DQS8. Ingestion of these proteins
promotes immune-mediated mucosal inflammation
of the proximal small intestine with villous atrophy
and crypt hyperplasia,leading to malabsorption and

gastrointestinal symptoms[1,2].

The chronic inflammation may also play a role in the
development of anemia [3,4]. The prevalence of this
disease is higher among persons who have first-
degree relatives with celiac disease (10 to 15%) [5].

in the
evaluation of infertility, and the link between the

Celiac disease is seldom considered
two has been referred to many times in the
literature as a ‘neglected clinical association’. It is
estimated that approximately 7.4-14% of women
are infertile in North America, with 15% of this
infertility attributed to unexplained factors after
hormonal and anatomical causes have been ruled
out [6,7]. While women with CD may present with
amenorrhea, menstrual irregularities, multiple
spontaneous abortions, iron deficiency anemia or
the host of other symptoms, Similar to fertility, the
effect of CD on BMD is multifactorial. One clear
factor is the vitamin D and calcium deficiencies
commonly seen in CD patients owing to villous

atrophy and dietary restrictions [8].

Infertility has become a significant public health
concern worldwide. It is defined as the failure to
achieve pregnancy after 12 months of regular,

unprotected intercourse, or within 6 months for
women over 35 years old. This condition affects
around 15% of couples of childbearing age. The
global with
estimates ranging from 2.6% to 31.8% [9].

lifetime risk of infertility varies,

many women are only diagnosed around the time of
menopause. Thus, the entire span of reproductive
life may be disrupted in women with undiagnosed
CD.The Celiac disease is one of the most common
lifelong disorders on a worldwide basis affecting
0.5-1% of the general population in the USA and
[10].
manifestations of CD can be directly related to

other developed countries The clinical

autoimmunity or can indirectly derive from
intestinal inflammation [11].

2.1. Celiac disease

Is one of the most common autoimmune disorders,
in many countries the overall prevalence of CD in
the general population ranges from 0.5% to 2%,
with an average of approximately 1% [12]. With the
exception of areas showing low frequency of CD-
predisposing genes and low gluten consumption
[13].

Celiac disease is common throughout the world, and
its prevalence has significantly increased over the
past 20 years. There has been a substantial increase
in the numbers of new cases of celiac disease, partly
due to better diagnostic tools and thorough
screening of individuals considered to be at high risk
for the disorder [14].

Celiac disease is now known to affect all age groups,
including the elderly; more than 70% of new
patients are diagnosed above the age of 20 years
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[15]. The risk of having celiac disease is much
greater in first-degree relatives (up to 10%) and
lesser in second-degree relatives, as well in
individuals with type 1 diabetes mellitus and other
autoimmune diseases, Down syndrome, and a

number of other associated diseases [16 ].

Clinically severe manifestations may occur during
pregnancy or during the puerperium in up to 17% of
female patients [17].

2.2. Pathogenesis

CD is a unique autoimmune disease in that its key
genetic elements (human leukocyte antigen (HLA)-
DQ2 and HLA-DQ8), the auto-antigen involved
(tissue (tTG)), the
environmental trigger (gluten) are all well defined .

trans- glutaminase and
The triggers for CD are specific immunogenic
peptides that are present only and exclusively in the
dietary gluten proteins, from wheat and similar

structural cereals such as rye and barley[18] .

These peptides are resistant to digestion by gastric
and pancreatic enzymes and find their way into the
lamina propria of the small bowel, presumably after
some changes occur in the intercellular tight
in the

permeability. One such peptide is a 33-amino acid

junctions with an increase intestinal

e —

sequence, which is a potent activator of specific T-
cell lines from patients with CD[19] .

The infiltration by CD4 (+) T

lymphocytes into the lamina propria and CD8 (+)

subsequent

into the intestinal epithelium, are a hallmark of
active CD. The recognition of HLA-bound gluten
peptides by T cells, leads to their activation and
clonal expansion of B cells that produce antibodies .
Other cytokines released by activated CD4 T cells
that
promote various inflammatory mechanisms and

involve the adaptive immune response,
produce the intestinal lesion . The expression of the
interleukin-15 cytokine appears to play a central
role in driving various processes that lead to the
increased number of intraepithelial lymphocytes
(IELs) as well as in the destruction process of the

epithelial cells and the mucosal damage[20] .

The resulting deaminated and thus, negatively-
charged peptides, have much higher affinity for the
HLA- DQ2 and DQ8 molecules, and have a key step
in the immune response in CD[21]. In summary the
CD is a complex disorder that results from an
interplay of several genetic, immunological and
environmental factors, with many aspects for which
the final pathogenetic mechanisms[22].

Fig (2-1): Immune response inCeliac disease (Presutti et al.,2007)
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3.1. Genetic Factors
3.1.1. HLA-DQ2 and DQS8

One study found human leukocyte antigens(HLA)-
DQ2 and DQ8 present in 98.4% of patients with CD
and a presence of 89.6% in their families, suggesting
a genetic component to the disease [23]. Antigen-
presenting cells, such as dendritic cells, present the
peptides to gluten-specific T cells, triggering both
the innate and adaptive immune response. The
innate response releases interleukin (IL)-15, leading
to the destruction of gut epithelial cells by
CD8+(cytotoxic) T-lymphocytes [24]. The role of IL-
17 in the pathogenesis of CD is still under
investigation [25], found lower levels of IL-17-
producing T cells in the intra- epithelial lymphocyte

(IEL)compartment of CD patients.

They speculate that these changes negatively affect
the homeostasis of the mucosal barrier while
contributing to the altered permeability of the gut
addition,
generates inflammatory cytokines, activating either

mucosa. In the adaptive response
interferon-gamma (IFN-y) producing T helper (Th)1
cells or Th2 cells that promote B-lymphocyte
development into plasma cells. In turn, plasma cells
produce anti-gliadin and anti-tissue-
transglutaminase antibodies [26]. The effects of
gluten on the gut mucosa of susceptible individuals
vary but can include gut inflammation, villous
atrophy, crypt hyperplasia, and CD4+ and CD8+ T-
cell ymphocyticinvasion of the intraepithelial tissue

[27].
3.2. Gluten Exposure
3.2.1. Gluten Exposure in CD Patients

The pathogenesis of CD at any age requires
exposure to gluten. The CD prevalence can still be
related to the consumption of cereal that contains
gluten(mainly wheat) in the population [28]. The
guantity of gluten in an infant’s diet may affect the
risk for the clinical expression of CD or at least the
earlier timing of its onset. In a prospective
observational multinational study of more than

6605 children with genetic predisposition for CD

due to their HLA antigen genotype, the quantity of
gluten exposure during the first years of life was
with
autoimmunity 5 and confirmed CD[29]. By 3 years

associated development  of  celiac

old, the absolute risk for developing celiac
autoimmunity and CD was and 21%, respectively,
among children who consumed the 28% reference
amount of gluten mean intake 3.7 g/day), compared
with 34% and 28% among those who consumed an
additional 1 g/day of gluten. Time to the initiation of
gluten ingestion, breastfeeding duration, and the
avoidance of cow’s milk were not related to the risk

of developing CD [30].
4.Presentation
4.1. Clinical Manifestations of CD

The clinical manifestations of CD are variable and
involve multiple organ systems. Symptoms can be
broadly classified as intestinal or extraintestinal,
and the symptoms that appear vary according to
age [31]. In the past, CD usually presented in infants
and young children with malabsorption and failure
to thrive. Recently, however CD has tended to
present later, between 10 and 40 years old, with
milder

gastrointestinal or nongastrointestinal

manifestations . This change in the presentation
may be due to the increased recognition of
asymptomatic and mild cases due to advances in
serological screening [32]. The distinctive difference
between children and adults is the clinical
manifestations at the time of the diagnosis
Symptoms in infants are usually different from
those in older children. Diarrhea, anorexia,
abdominal distension, and abdominal pain are
usually seen in younger children. If the diagnosis is
delayed, failure to thrive, irritability and severe
malnutrition can be seen. Gastrointestinal
symptoms, such as diarrhea, nausea vomiting,
abdominal pain, dominal distension, weight loss,
and constipation, may occur in older children,
depending on the gluten intake .Extraintestinal
symptoms are frequent in adult CD cases and may
appear associated with other digestive symptoms,

such as asthenia, oral sores, osteoporosis, or skin
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lesions [33]. CD patients may present extraintestinal
anifestations as well as neurological disorders, often
with
antiganglioside antibodies [34]. Patients with CD

seropositivity  for  antineuronal and
can show a delay in the diagnosis, with a median
delay of one year for children and more than four
years for adults [35,36].

5. The CD Diagnosis
5.1. Diagnostic Method

The diagnosis of CD is based on a high index of
clinical suspicion, serological markers,and small
biopsies. CD guidelines
serological

bowel recommend

screening for CD inpatients with

guestionable symptoms or high-risk patients,
provided they are on agluten containing diet.
Screening of asymptomatic patients without risk
factors. A tentative diagnosis of CD is made in
patientswith a positive result of a specific antibody
test and characteristic histologicchanges in
theintestinal mucosa on a gluten-containing diet

[37,38].
5.2. Serological Testing

One of the most common screening tests for the
IgA tTG while
consuming a normal diet. The sensitivity and

diagnosis of CD is the detection of

specificity of tTG is excellent and 96%, respectively)
for identifying CD cases, and it is currently
recommended as a 95% screening test by both the
NASPGHAN and ESPGHAN. [39].

Antideamidatedgliadin antibody and anti-EMA are

preferred. In cases with IgA deficiency, |gG-based
tTG and deamidated antigliadin antibodies are the
recommended markers, although the sensitivity is
not high[40]. A gluten-free diet increases false
negative results, so the test should ideally be
performed during a period of consuming a gluten-
containing diet Guidelines recommend that
serologic testing for CD be followed on a gluten-

containing diet for at least six weeks [41].
5.3. Biopsy Testing

Endoscopic small bowel biopsies are considered the
gold standard for the diagnosis of CD [42].
Individuals with positive tTG-IgA or EMA- IgA
findings should undergo an intestinal biopsy to
confirm the diagnosis of CD. Multiple biopsies,
should be taken including four from the distal
duodenum and at least one from the duodenal bulb,
as the disease may have a patchy distribution or
initially be confined to the duodenal bulb. Biopsies
are evaluated according to the modified Marsh—
Oberhuber classification [43]. Results range from
mild alterations characterized only by increased
intraepithelial lymphocytes (Marsh type 1 lesion) to
flat mucosa with total mucosal atrophy, complete
loss of villi, enhanced epithelial apoptosis, and crypt
hyperplasia (Marsh type 3 lesion). Marsh type 3 is
classified as 3a, 3b, or 3c depending on the severity
of villous atrophy .Patients with abnormal findings
(Marsh type 22) should undergo serology and
treatment with a gluten-free diet to confirm CD [44].
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Celiac Disease

Fig (2-2): Celiac Disease of the small intestine with villous atrophy (Hadithiet al., 2007 ).

6. Infertility

Infertility and subfertility affect a significant
proportion of human beings (45). Infertility is
defined as failure to achieve clinical pregnancy after
12 months of

intercourse. In general, 8 to 12% of couples of

regular unprotected sexual
reproductive age suffer from infertility worldwide
(46). According to a World Health Organization
report, more than 10 percent of women are
affected by infertility (47). In addition to the medical
problems, infertility can cause numerous personal
It can be seen as a

and social problems.

developmental crisis (48).
7.Celiac Disease and infertility

According to the World Health Organisation, the
definition of infertility is a failure to conceive after
12 months of regular unprotected intercourses .It is
estimated that 8-12% of couples in the world have
What s
approximately 30% of them are diagnosed with

reproductive problems. significant,
unexplained infertility, which means that there is no
apparent cause for this condition [49]. For the first
time the relation between CD and infertility was

described in 1970 by Morris [50].

The connection of autoantibodies and reproduction
problems is a very interesting and still analyzed
issue. It is proved that dysfunction of ovaries and

even premature ovarian insufficiency occurs more
often in women with autoimmunization [51]. It all
explains the interests in understanding how CD,
which is an autoimmune condition, impacts fertility.
Also, macro- and micronutrients deficiency could be
the reason for reproduction problems in CD [52].
The elements and vitamins with most common
deficiency in this condition are iron (Fe), zinc (Zn),
calcium, (Ca) vitamin D, vitamin B12 and folic acid .
Lower plasma zinc concentration in women is
correlated with longer time to pregnancy [53]. It
needs to be emphasised that zinc is an important
element for the good semen quality. Based on those
facts a hypothesis can be made that CD impacts also
men’s fertility [54]. Another crucial element is folic
acid which is essential for proper cell divisions. Its
deficiency could be a cause of anovulation and short
menstrual cycles [55]. The best described deficiency
in CD is iron deficiency resulting in anaemia. If a
patient suffers from iron deficiency anaemia and
reproduction problems serological assays for CD
should be performed [56].

In 2019 meta-analysis was published, whose main
aim was to resume publications in this topic and
make conclusions . Results show approximately
three times more frequent TTG and EMA antibodies
in women with infertility. The most significant group

among them are women with unexplained infertility
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[57]. Data show that women suffering from CD but
on GFD have the same risk of infertility and adverse
pregnancy outcomes like the general population
[58]. What is important, authors indicate that
studies about association between CD and infertility
use low sample size, which makes them insufficient
to be base for recommendations. Another reason
for absence of routine tests for CD in infertility
diagnostics. Examples are Canadian and Danish [59]
papers. It is worth noting that despite many Danish
studies about CD and reproduction problems, the
prevalence of CD in this geographic region is lower
than in the general population (approx. 0.5%)[60].

In literature some authors point out a link between
untreated CD and delayed menarche and early
menopause [61]. A shorter reproductive period is a
consequence. When a patient has a history of
delayed menarche it can be suspected that the
reason for her problems is CD . Early menopause in
case of CD could be associated with decrease of
AMH, and in result decrease in ovarian reserve
compared to healthy women [62]. It is worth
mentioning that in the study which indicates
correlation between decrease of AMH and CD, there
is no information about using GFD in the analyzed
group . In conclusion, there is no information about
AMH
concentration. It is worth knowing that CD is not the

the influence gluten intake has on
only one autoimmune condition which results in the
decrease of AMH [63].

8. Vitamin D and Female Fertility

Vitamin D, a secosteroid hormone synthesized in
the skin upon UVB exposure, plays a critical role in
calcium metabolism, immune function, and cellular
growth. It also has a substantial influence on the
system due to the widespread
(VDRs) in

reproductive
presence of Vitamin D receptors

reproductive organs (64).
8.1.Biological Role and Mechanisms

e Ovarian Function: Vitamin D modulates follicular
development and ovulation by influencing anti-

Mullerian hormone (AMH) expression. AMH levels
are directly correlated with ovarian reserve (65).

¢ Endometrial Receptivity: Vitamin D enhances
endometrial receptivity by regulating implantation-
related genes like HOXA10 and integrins, which are
essential for embryo attachment and successful
implantation (66).

¢ Hormonal Regulation: Vitamin D interacts with the
hypothalamic-pituitary-ovarian (HPO) axis, affecting
luteinizing hormone (LH) and follicle-stimulating
hormone (FSH) secretion, which are vital for
ovulatory cycles (67).

8.2.Risk Factors for Deficiency

Common risk factors for Vitamin D deficiency
include:

¢ Limited sun exposure due to geographical location
or lifestyle.

e Dark skin pigmentation, which reduces UVB
absorption.

¢ Obesity, where Vitamin D becomes sequestered in
adipose tissue.

e Malabsorption syndromes (e.g., celiac disease,
IBD).

e Cultural or religious clothing that limits sun
exposure (68).

8.3.Reproductive System Integrity

Vitamin D deficiency compromises the functional
integrity of the reproductive system, leading to:

¢ Altered folliculogenesis and poor oocyte quality
¢ Impaired endometrial development

e Inflammatory uterine environment due to
unregulated immune responses (69).

e Reduced ability of the endometrium to support
implantation, contributing to early pregnancy loss
(70).

9. Ferritin and Female Fertility

Ferritin is the principal iron-storage protein and a
proxy indicator of total body iron stores. Iron is
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crucial for DNA synthesis, mitochondrial respiration,
and cellular proliferation—all vital for reproductive
tissues and embryonic development (71).

9.1.Biological Role and Mechanisms

e QOocyte Development: Iron is essential for
mitochondrial activity in oocytes, which require high

energy for maturation and meiosis (72).

e Endometrial Function: Iron supports cell
proliferation and vascularization of the endometrial
lining, ensuring it is sufficiently thick and receptive

during implantation (73).

e Embryogenesis: Adequate iron is vital during the
early stages of embryonic development, especially
for neural tube closure (74).

9.2.Risk Factors for Deficiency
Risk factors include:

e Heavy or prolonged menstrual bleeding

(menorrhagia).
e VVegetarian or vegan diets lacking heme iron.

e Gastrointestinal conditions that impair absorption
(e.g., ulcers, celiac disease).

* Frequent blood donations or underlying chronic
illness (75).

9.3.Reproductive System Integrity

Iron deficiency compromises reproductive integrity
through:

e Impaired oocyte maturation and lower

fertilization potential (76).

¢ Inadequate endometrial proliferation, reducing
chances of implantation (77).

* Increased oxidative stress leading to follicular
apoptosis.
e Higher incidence of early miscarriage due to

insufficient endometrial support (78).

10. Combined Deficiency Effects and Synergistic
Impact

When Vitamin D and ferritin deficiencies co-occur,
the impact on female reproductive health may be
magnified.

Interdependent Mechanisms

e Both
modulation.

involved in immune
create a pro-

inflammatory environment in the uterus that is

nutrients are
Deficiencies can

hostile to implantation (79).

e Oxidative stress is exacerbated in combined
deficiencies, damaging oocytes, granulosa cells, and
endometrial tissue.

e Hormonal imbalances become more severe,
particularly in women with PCOS or endometriosis,
where Vitamin D and iron dysregulation are

commonly observed (80).
Study population

This study has been conducted on a group of
patients at Al habobi Hospital in al-nasirya in Thi-
Qar provine / South of Iraq - during the period from
October 2024 to March 2025. The target population
was 40 samples which were include (20) patients
who are already diagnosed as (CD) patients by the
consultant medical staff with age ranged (18-36)
year and Control groups is composed of (20) healthy
people with the same age range (women). the

in the Clinical
blood
Laboratories.to study Vitamin D and S. Ferritin levels
of the
testosterone,

practical side was completed

Biochemistry and the diseases
and Concentrations some hormones

prolactin, estradiol, follicle-
stimulating hormone, and luteinizing hormone were
measured from the serum samples of recumbent

patients .
Collection of Blood samples

Blood samples (7 ml) were obtained from by vein
puncture using a sterile disposable syringe from
patients and the control group. The samples were
separated individed to two parts groups, the first
group samples for the purpose of testing S.Ferritin
and Vitamin D3 levels .The second group for the
purpose of testing hormones.The blood designed to
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study hormones was dispensed in a gel tube and left
for 10 minutes at room temperature to clotting
sample. Then, it was centrifuged at 5000 rpm for 10
minutes to collect serum and kept in the freezer (-
20 °C) until use unless used immediately to analyze
hormonal parameters.

Statistical Analysis

The data of the current study were statically analysis
by using Excel software version 2016, and software
SPSS version 26 by using statistically lows including
(Pearson Correlation Coefficient for parameters and
T.test).

4.Results

4.1. Compares several hormonal and biochemical
parameters between a control group and a patient
group.Vitamin D3 levels were significantly higher in
the control groups (37.47 + 10.18) compared to the
(CD) patient groups (16.27 + 7.04). A strong
statistical significance at p.value 0.01, suggesting
that (CD) patients may have a notable deficiency in
vitamin D3. S. Ferritin was also much higher in the
control group (49.45 + 23.47) than in (CD) patients

(11.01 + 4.36), with a strong statistical difference.
This could indicate iron deficiency or altered iron
storage in the (CD) patient group. FSH (Follicle
Stimulating Hormone) and LH (Luteinizing
Hormone) levels were both significantly lower in the
(CD) patient group compared to controls. FSH was
(5.41 £ 2.13) in controls vs ( 3.74 £ 1.96) in patients
at p.value 0.05, and LH was (6.71 £ 2.49) in controls
vs.( 4.90 £ 1.65) in patients at p.value 0.05. These
hormones are crucial for reproductive function, and
their reduction might reflect hormonal imbalance.
Prolactin levels were higher in the (CD) patient
group (12.51 + 4.47) compared to the control group
(7.04 + 2.80).

menstrual cycles and fertility. Testosterone was also

Elevated prolactin can affect

significantly elevated in the (CD) patient group (1.76
+ 0.98) compared to controls (0.52 + 0.57) This may
suggest a condition like polycystic ovary syndrome
(PCOS), which is often associated with elevated
androgens. Estradiol levels were similar between
the two groups, with no statistically significant
difference (39.98 + 15.91) in controls vs. (41.11 +
8.75) in (CD) patients.

Table (4-1) Compares concentration of FSH, LH, Prolactin, Testosterone and Estradiol and levels of
ferritin and Vit-D3 in CD patients and control groups

Parameters Control group Patients group
Vitamin D3 37.47 ** 16.27
+10.18 +7.04
S.Ferritin 49.45 ** 11.01
+23.47 14.36
FSH 5.41 * 3.74
$2.13 +1.96
LH 6.71 * 4.90
12.49 +1.65
Prolactin 7.04 12.51 **
+2.80 +4.47
Testosterone 0.52 1.76  **
+0.57 +0.98
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Figure (4-3):Distribution of S. Ferritin and Vit-D3 in CD Patients and control Groups.

4.2.The Pearson correlation analysis in table (4-2)
showed weak to moderate relationships among the
studied parameters in control group. Vitamin D3

levels were negatively correlated with FSH and
testosterone, suggesting a

relationship, while

possible inverse
its correlations with other
hormones were weak and likely not significant.
Estradiol showed a moderate negative correlation

with ferritin, indicating that higher estrogen levels
might be associated with lower iron storage.
Testosterone levels were negatively correlated with
ferritin but positively correlated with FSH, reflecting
some hormonal interaction. Other correlations,
such as those involving prolactin, LH, and FSH, were

generally weak and did not suggest strong linear
relationships.

Table (4-2): correlation between concentration of FSH, LH, Prolactin, Testosterone and Estradiol and
levels of ferritin and Vit-D3 in control groups.
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Prolactin 0.209 -0.309 | -0.032
LH -0.267 -0.253
FSH -0.059

4.3. Pearson correlation analysis for patient group
revealed a moderate negative correlation between
Vitamin D3 and both serum ferritin (r = -0.435) and
prolactin (r = -0.433), suggesting that lower vitamin
D3 levels may be associated with higher ferritin and
prolactin levels. Other correlations involving vitamin
D3-such as with FSH, LH, testosterone, and estradiol
were weak and not likely meaningful. Estradiol

showed a weak negative correlation with ferritin,
and a moderate positive correlation with LH (r =
0.378), possibly indicating a hormonal link. Prolactin
showed a moderate positive correlation with ferritin
(r=0.481) and weak negative correlations with FSH
and LH. The
testosterone, FSH, and LH were weak and did not

remaining correlations across

demonstrate strong linear relationships.

Table (4-3): correlation between concentration of FSH, LH, Prolactin, Testosterone and Estradiol and

levels of ferritin and Vit-D3 in CD patients.

S.Ferritin | FSH Prolactin | Testosterone | Estradiol
Vitamin D3 -0.435 |-0.203 | 0.034 | -0.433 -0.139 -0.090
Estradiol -0.279 | -0.024 | 0.378 -0.091 -0.090
Testosterone 0.035 -0.114 | 0.100 -0.059
Prolactin 0.481 -0.255 | -0.358
LH -0.158 0.159
FSH -0.207

Discussion

Gluten is infamous for its role in celiac disease (CD).
of the
population and leads to a reversible inflammatory

This autoimmune conditionaffects 1%

process in small bowel mucosa with acute

repercussions such as diarrhea, constipation,
bloating, nausea, and vomiting [81-82]. Long-term
consequences of  mucosal damage and
inflammation include malabsorption of nutrients
such as calcium, vitamin D, iron [83], vitamin B12,
folic acid, and zinc [84], leading to debilitating

consequences such as osteoporosis, anemia [85].

The recorded results indicated that their where
Vitamin D3 levels were significantly higher in the
control group (37.47 + 10.18) compared to the (CD)
patient group (16.27 + 7.04). A strong statistical

significance at P. value 0.01, suggesting that (CD)
patients may have a notable deficiency in vitamin
D3. This finding was in agreement with another
study that suggested Vitd3 deficiency could be
detected, and this could confirm the role of vitD3 in
CD pathogenesis. At the same time, the evidence
that vitD3 deficiency was common in patients with
established CD and vitD3 administration could lead
to a more favorable disease course could confirm a
role of vitD3 in conditioning CD evolution [86—89].

S. Ferritin was also much higher in the control group
(49.45 + 23.47) than in (CD) patients (11.01 + 4.36),
with a strong statistical difference at P value 0.01 .
This could indicate iron deficiency or altered iron
storage in the (CD) patient group. This finding was in
agreement with another study that recorded that
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being responsible for most anemias. ID anemia (IDA)
is the most common extra intestinal finding in
patients with CD with a prevalence of about 7% to
81% at the time of diagnosis [90]. In contrast,
approximately one in 31 patients with IDA has
histologic evidence of CD [91]. Due to permanent
inflammation in the small intestines, as well as
villous atrophy, patients with CD typically exhibit
micronutrient malabsorption and deficiencies [92].
Long-standing and untreated disease may lead to
other complications, such as ulcerative jejunitis
[93].
Malabsorption-related The changes in the bowel

(ulcer formation of the small bowel)
reduce its ability to absorb nutrients, minerals, and
the fat-soluble vitamins A, D, E, and K.[94]. Anaemia
may develop in several ways: iron malabsorption
may cause iron deficiency anaemia, and folic acid
and vitamin B12 malabsorption may give rise to

megaloblastic anaemia [95] .
Vitamin D3 Deficiency and Fertility

There is increasing evidence that vitamin D plays an
important role in regulating both male and female
fertility [96, 97, 98, 99, 100, 101, 102, 103, 104]. The
vitamin D status can influence reproductive
processes throughout development. For example, it
influences  gametogenesis, fertilization, the
preimplantation phase, and the final phases of
organ development (105). It also plays a role in
promoting the function of the endometrium during

implantation (106).

FSH (Follicle Stimulating Hormone) and LH
(Luteinizing Hormone) levels were both significantly
lower in the (CD) patient group compared to
controls. FSH was( 5.41 + 2.13) in controls vs. ( 3.74
+ 1.96) in patients, and LH was (6.71 + 2.49) in
controls vs. (4.90 + 1.65) in patients at P. value 0.05
. These hormones are crucial for reproductive
their
hormonal imbalance. This finding was in agreement

function, and reduction might reflect
with another study that recorded Vitamin D3, a fat-
soluble vitamin, is known for its crucial role in
calcium metabolism. Emerging evidence suggests its

involvement in various reproductive processes in

both men and women[107] . Vitamin D receptors
are present in reproductive tissues. Vitamin D may
influence the regulation of hormones and follicular
development, which are essential for ovulation
[108] .

S. Ferritin Deficiency and Infertility

This finding was in agreement with another study
that recorded Serum ferritin is a protein that stores
iron in the body. Low levels of ferritin indicate iron
deficiency [110-111] . Iron is essential for various
bodily functions, including oxygen transport. This
finding was in agreement with another study that
suggests a link between low iron levels and an
increased risk of ovulatory infertility (the inability to
produce healthy eggs),
negatively impact egg quality [112]. Iron deficiency

Iron deficiency might

can lead to anemia, which might impair oxygen
delivery to reproductive organs and tissues[113].

There is some indication that low ferritin might
affect the fertilization of eggs or the lining of the
womb[114].

Conclusion
The current study concluded the following:

1.The Vit-D3 and S.ferritin levels decrease
significantly in wheat allergy patients than control

groups .

2. The FSH and LH hormones decrease significantly
in (CD) patients, and increased in control groups.
The testosterone and Prolactin hormones increased
significantly in (CD) patients than control groups.
Estradiol levels were similar between the two
groups.

3.The
correlation between Vitamin D3 and both serum

study showed a moderate negative
ferritin and prolactin, suggesting that lower vitamin
D3 levels may be associated with higher ferritin and
prolactin levels. Estradiol and showed a weak
negative correlation with ferritin, and a moderate
positive correlation with LH. Prolactin showed a
moderate positive correlation with ferritin  and

weak negative correlations with FSH and LH.
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