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OZET

Asma Bashir Ben Zair, Yardimer Ureme
Teknolojisi (Art) Olgularinda Serum D
Vitamini ile Oosit Kalitesi, Fertilizasyon
Potansiyeli Ve Embriyo Gelisimi Arasindaki
Iliski, Baskent Universitesi Saglik Bilimleri
Enstitist Fizyoloji Anabilim Dal, Fizyoloji
Tezli Yiiksek Lisans Program Yiiksek Lisans
Tezi, 2022

D vitamini yetersizligi insidansinin artmasimnin bir sonucu olarak D vitamini aragtirmalarina
daha fazla ilgi duyulmaktadir. D vitamini yetersizligi, bir dizi akut ve kronik bozuklukla
iliskilendirilmistir. 25-hidroksi [25(OH)] D vitamininin insan treme sistemi de dahil olmak
iizere cesitli sistemlere 6nemli etkileri olduguna dair kanitlar artmaktadir. D vitamini, adet
dongiisiin diizenlenmesi, endometriyal proliferasyon, folikiiler gelisim, erken dismenorenin
rahatlamasi ve vajinal fibroidin azalmasina yardime1 olabilir. Caligmalar, kaninda D vitamini
diizeyi yiiksek olan kadmlarin gebe kalma olasiliginin daha yiiksek oldugunu
gostermektedir. Bu c¢alismanin amaci, tiip bebek hastalarinda 25 (OH) D vitamini kan
seviyeleri ile oosit kalitesi, in vitro boliinme basaris1 ve embriyo kalitesi arasinda bir iligki
olup olmadigin1 gostermektir. Ocak 2018 ile Aralik 2020 tarihleri arasinda Libya,
Misurata'daki bir saglik merkezinde tiip bebek tedavisi géren bireyler geriye donuk olarak
incelendi. Hastalarm tedavi dncesi ve sonrasi Luteinizan Hormon (LH) seviyeleri kaydedildi.
Calismaya katilan tiim hastalara tedaviye baslandiktan sonra, iki ay boyunca gilinde 1.500 ile
2.000 IU (glinde 3 sprey) dozunda D vitamini uygulandi. Tedaviden 6nce ve sonra LH
seviyelerinde istatistiksel olarak anlamli farklilik bulundu. Ancak D vitamini takviyesi ile
oosit kalitesi, in vitro bolinme basaris1 ve embriyo kalitesi arasinda anlamli farklilik
gbzlenmedi. Bu ¢alismada, D vitamini takviyesinin kisir evliliklerdeki kadinlar {izerindeki
etkisinin olmadig1 gdsterilmistir. D vitamini takviyesinin invitro fertilizasyon basarisina

yardime1 olup olmayacagini daha ayrintili gérmek i¢in ek ¢aligmalara ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: D vitamini, oosit kalitesi, boliinme basarisi, embriyo kalitesi, tiip bebek

hastalari

Bu calisma Baskent Universitesi Arastirma Komisyonu tarafindan KA21/117 nolu proje ile

desteklenmistir.



ABSTRACT

Asma Bashir Ben Zair, The Correlation Between Serum Vitamin D and Oocyte
Quality, Potential of Fertilization and Embryo Development in The Assisted
Reproductive Technology (Art) Cases, Baskent University Institute of Health Sciences,
Department of Physiology, Physiology Master's Thesis, 2022

There is increasing interest in vitamin D research as a result of the increased incidence of
vitamin D insufficiency. Vitamin D deficiency has been associated with a number of acute
and chronic disorders. There is increasing evidence that 25-hydroxy[25(OH)] vitamin D has
important effects on a variety of systems, including the human reproductive system. Vitamin
D can help regulate the menstrual cycle, endometrial proliferation, follicular development,
relief of early dysmenorrhea, and decrease vaginal fibroid. Studies show that women with
high levels of vitamin D in their blood are more likely to conceive. The aim of this study is
to show whether there is a relationship between 25 (OH) vitamin D blood levels and oocyte
quality, in vitro division success and embryo quality in IVF patients. Individuals who
underwent IVF treatment at a health center in Misurata, Libya between January 2018 and
December 2020 were retrospectively analyzed. Luteinizing Hormone (LH) levels of the
patients were recorded before and after the treatment. All patients in the study were
administered vitamin D at a dose of 1,500 to 2,000 IU (3 sprays per day) for two months
after treatment was started. A statistically significant difference was found in LH levels
before and after treatment. However, no significant difference was observed between vitamin
D supplementation and oocyte quality, in vitro division success and embryo quality. In this
study, it was shown that vitamin D supplementation did not affect women in infertile
marriages. Additional studies are needed to see in more detail whether vitamin D

supplementation will help in vitro fertilization success.

Keywords: Vitamin D, oocyte quality, cleavage success, embryo quality, I\VF patients

This study was supported by the Baskent University Research Board with the KA21/117
project number.
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1. INTRODUCTION

Vitamin D was once assumed to be just needed for bone homeostasis, but it has recently
been "rediscovered" as a "multitasking vitamin" in addition to being a "bone vitamin." It has
been connected to a variety of extraskeletal processes as well as system homeostasis. The
scientific community is becoming more interested in vitamin D research as a result of its
pleiotropic effects and the increasing rate of vitamin D deficiency. Vitamin D deficiency has
been related to some acute and chronic illnesses, including musculoskeletal problems, type
1 and type 2 diabetes, hypogonadism, polycystic ovarian syndrome, neoplasm, autism,
dementia, and cardiovascular disease. In light of these findings, vitamin D supplementation
has been advocated as a possible treatment for a variety of illnesses. Vitamin D is produced
predominantly through cutaneous synthesis as cholecalciferol (D3) and is available through
diet and dietary supplements [1].
Calcium and phosphorus balance, as well as bone mineralization support, are all functions
of vitamin D, and its shortage raises the danger of osteoarthritis, fractured bones, and
muscular weakness. However, evidence is mounting that 25-hydroxyvitamin D [25(OH)D]
[25(OH)D] has a variety of other important impacts, including those on the human
reproductive system. Vitamin D may aid in the restoration of the menstrual cycle and
endometrial proliferation, as well as follicular growth, the reduction of initial dysmenorrhea,
and the reduction of vaginal fibroid [2].
Vitamin D receptors (VDRs) have already been discovered in the ovary epithelial cells,
endometrial, fallopian tubes, placenta, and residual cells of female reproductive organs.
Ovarian steroid synthesis could possibly be linked to vitamin D receptors. VDR expression
rises throughout pregnancy. insufficient vitamin D values were also associated with
gestational diabetes and preeclampsia in clinical studies [3].
The purpose of this research is to investigate if there's a correlation between blood levels of

25 (OH) D and oocyte quality, in vitro cleavage success, and embryo quality in IVF patients.



2. GENERAL KNOWLEDGE

2.1. Vitamin D

Vitamin D is a fat-soluble corticosteroid that improves calcium, magnesium, and phosphate
absorption in the gut, among other things. Vitamin D3 (also known as cholecalciferol) and
vitamin D2 are the most essential determinants in this group (ergocalciferol) in people [4].
Cholecalciferol production in the deeper surface of the epidermis via a chemical mechanism
driven by sunlight exposure is the most natural source of the vitamin (particularly UV rays).
Food and supplements are both good sources of cholecalciferol and ergocalciferol. Vitamin
D levels are naturally high in only a few meals, such as fatty fish meat. Because sun exposure
varies by demographic and there are dosage requirements, most dietary advice assumes that
a person’s vitamin D should be taken orally. Because of the potential for skin cancer, light
exposure wasn't without risk. [5].
Vitamin D acquired through food or skin production is physiologically inactive. The
hydroxyprotease enzyme activates it in two stages, one of the primaries in the liver and the
next in the kidneys. This is not precisely a vitamin because most mammals can create
adequate levels of vitamin D if exposed to enough sunlight [6].
Cholecalciferol is metabolized to calcifediol (25-hydroxycholecalciferol) in the liver, and in
the kidneys, ergocalciferol is turned to 25-hydroxyergocalciferol. The presence of these two
vitamin D compounds (also known as 25-hydroxyvitamin D or 25(OH)D) in human plasma
is used to measure vitamin D status [7]. Calcitriol (as well described as
1,25dihydroxycholecalciferol), the physiological source of vitamin D, is created by the
kidney and some cells of the immune system. Calcitriol is a hormone that circulates in the
bloodstream and helps with calcium and phosphate levels, as well as healthy growth and
strong bones. Calcitriol has also been shown to improve cell formation, neuromuscular and
immunological function, and inflammation decrease [8].
Vitamin D is an essential for calcium balance and metabolism. It was identified while looking
for a poor diet in youngsters with rickets (a form of rickets in childhood). Vitamin D
supplements are given to patients to prevent or treat osteomalacia and rickets. The evidence
supporting additional health benefits of vitamin D supplementation in the wider public is
mixed. Another meta-analysis indicated a modest reduction in senior death, while another

found no strong evidence for supplementation to prevent particular diseases [9].



2.1.1. Numerous patterns (vitamers) of vitamin D

Vitamin D2 (ergocalciferol) and vitamin D3 are the main two kinds (cholecalciferol).
Vitamin D without an index is referred to as calciferol and includes D2, D3, and both.
Vitamin D2's chemical characterization was accomplished in 1931. In 1935, ultraviolet light
from 7-dehydrocholesterol was utilized to study and confirm the chemical structure of
vitamin D3. Even though a molecular name for vitamin D forms was developed in 1981,
several names are still in use [10]. Vitamin D is available in several forms, all of which are
secosteroids, or corticosteroids to one of the steroid ring’s links disrupted. Vitamin D2 differs
from vitamin D3 in that it contains a two-carbon bond and a methyl group at carbon 24.

Name Chemical composition Structure

Mixture of molecular compounds
Vitamin D, of ergocalciferol with lumisterol,
1:1

ergocalciferol (made from 144
Vitamin D, g (

ergosterol) At
cholecalciferol
|
Vitamin D, (made from 7-dehydrocholesterol i
in the skin). 6
‘},.
e
Vitamin D, 22-dihydroergocalciferol l[h
I
el
!
sitocalciferol oY
Vitamin D5 1

(made from 7-dehydrositosterol)

Figure 2. 1. Types of Vitamin D (Mostafizul Islam Ranzu , 2018)

2.1.2. Action mechanism

Vitamin D travels down and is transformed in the liver into the propeptide calcifediol. In the
kidneys, circulating calcifediol can be transformed into calcitriol, the physiologically active
form of vitamin D [11].
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Figure 2. 2. The Mechanism of Action of Vitamin D. (Dog. Dr. INDRANI KALKAN ,
Istanbul Aydin Universitesi)

Whether produced through the skin or consumed, vitamin D is hydrolyzed in the liver at
position 25 (top right of the structure) to become 25-hydroxycholecalciferol (calcifediol or
25(0OH)D. The microsomal enzyme vitamin D 25-hydroxylase, which is produced by the
CYP2R1 gene sequence and produced by the liver, catalyzes this reaction. The result is
subsequently released into the bloodstream, where it binds to a vitamin D-binding protein, a
-globulin carrier protein [12].

Calcifediol is carried to the renal tubular of the kidneys, where it is turned to calcitriol
(1,25dihydroxycholecalciferol, 1,25(0OH)2D) via hydroxylation at the 1-position (bottom
right of the molecule). The CYP27B1 human gene produces the enzyme 25-hydroxyvitamin
D3alpha-hydroxylase, which catalyzes the hydrolysis of calcidiol to calcitriol. Parathyroid

hormone, as well as low calcium or phosphate levels, increase the activity of CYP27B1 [13].
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Calcitriol is carried in the bloodstream during the final transfer process in the kidney.
Calcitriol circulates throughout the system via binding to vitamin D-binding protein, which
can be found in the gut, kidneys, and bones. Calcitriol has been the greatest potent natural
ligand for the vitamin D receptor, which is responsible for most of the physiological effects
of vitamin D [14].
Calcitriol is produced by a range of cells, including immune system monocytes and
macrophages, as well as the kidneys. Calcitriol, a cytokine produced by monocytes and
macrophages, operates locally as a cytokine, changing physiological defenses toward
bacterial invaders by enhancing the body's immune system [15].
To mediate its biological functions, the active vitamin D metabolite calcitriol binds to the
vitamin D receptor (VDR), which is mostly found in target cell nuclei. When calcium
absorption transportation protein in the gut bind to the VDR, the VDR acts as a transcription
factor, affecting gene expression of calcium absorption transport proteins (such as TRPV6
and calbindin). VDRs are steroid/thyroid hormone receptors that are found in many systems,
such as the brain, heart, skin, gonads, prostate, and breast [16]. VDR activation in gut, bone,
kidney and parathyroid gland cells keeps calcium and phosphate levels in the blood (aided
by parathyroid hormone and calcitonin) and bone content in check.
Some of vitamin D's most significant features include preserving the skeletal magnesium
balancing act by trying to promote magnesium absorption in the intestine, trying to promote
osteoclast activity by raising bone resorption counts, maintaining calcium and phosphate
levels for bone growth, and enabling the parathyroid hormone to function helps to maintain
serum calcium [17]. As a result, vitamin D changes the body's mineral metabolism, which
may result in decreased bone mass and an increased risk of osteoporosis (osteoporosis) or
broken bones. Vitamin D is indeed vital for bone formation due to its role as a powerful bone
resorption stimulator [18].
The VDR regulates cell growth and development. VDRs are found in a range of white blood
cells, especially macrophages and activated T and B cells, and vitamin D influences human
health. Vitamin D stimulates tyrosine hydroxylase expression of genes in adrenal medulla
cells in vitro and impacts neurotrophic factor, nitric oxide synthase, and glutathione synthesis
in vitro [19]. All of these factors influence an athlete's performance [20].
2.1.3. The physiology and metabolism of vitamin D

Vitamin D is a hormone produced that is required by the body to control calcium and

phosphate levels. Because the source of vitamin D is not purely dietary, the name "vitamin



D" is misleading. In response to UV radiation, vitamin D is mostly generated in the
epidermis. Vitamin D is obtained in small amounts (5%) through food sources. In areas with
limited sun radiation, external dietary supplements and fortified meals must be employed to
meet the demands. The two types of vitamin D found in food are tree vitamin D2
(ergocalciferol) and mammal vitamin D3 (cholecalciferol) [21]. Dietary cholesterol produces
provitamin D3 (7-dehydrocholesterol), the epidermis precursor of vitamin D. Short-wave
UVB radiation converts the B-ring of 7-dehydrocholesterol producing previtamin D3
(cholecalciferol) or the inactive derivatives luminosterol and tachysterol. These two products
aid in the regulation of vitamin D levels. Vitamin D is frequently found in the protein-bound
form in the blood. The vitamin D binding protein binds to more than 80% of it (VDBP).
Mixed-function P450 monooxidases hydroxylate it twice [22]. In the liver, mitochondria
CYP27A1 or mitochondrial CYP2R1 regulate vitamin D hydrogenation to 25(oh)d.
CYP27B1 converts 1,25-dihydroxyvitamin D3 (1,25 (OH) 2D3) to the biologically active
state 1,25-dihydroxyvitamin D3 (1,25 (OH) 2D3) in the kidney's closer convolute tubule
(PCT). The availability of 1,25 (OH) 2D3 in target tissue regulates the mitochondrial
CYP24A1, which inhibits the activity circulation sources of vitamin D. Since then, these
enzymes have been discovered in a variety of distant tissues, demonstrating that active

vitamin D levels are controlled locally [23].
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Figure 2. 3. The skin is the primary source of vitamin D [91].

The vitamin D prelude (7-dehydrocholesterol) is converted to cholecalciferol in this phase.
In the intestines, a little amount of active vitamin D precursor is created. Vitamin D is
converted into 25-hydroxyvitamin D by the mitochondrial CYP27A1 and microsomal
CYP2R1 enzymes in the liver. Following the binding of vit D protein, it is 1-hydroxylated
in the kidney by CYP27B1 (VDBP). 1,25 (OH) 2D3 activates CYP24A1, which converts
vitamin D to its inactive form in target cells [24].

Vitamin D that is active attaches to VDBP and is delivered to the cell surface. When the
VDBP reaches the target cell, vitamin D is generated, and 1,25 (OH) 2D3 attaches to the
cytoplasmic vitamin D receptors (VDR). Vitamin D is delivered to the cell nucleus by VDR.
To deal with a transcription factor, it experiences conformational. With the retinoid X
receptor (RXR) in conjunction with other founders, including the DRIP complex, the active
VDR creates a transcription factor unit that connects to the gene promoter’s vit D response
element (VDRE). As a result of this binding, genetic makeup is controlled. In addition to the
genomic putative binding pocket that regulates gene transcription, the VDR protein has a
second ligand-binding pocket that can promote faster non-genomic effects. Non-genomic
effects include a fast rise in intracellular calcium channels, activation of phospholipase C,

and calcium channel opening [25].
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Figure 2. 4. Once within the target cell, 1,25(0OH)2D3 interacts with the cytoplasmic
vitamin D receptor (VDR) [91].

The 1,25(0OH)2D3 that has been VDR-coupled is then transferred to the nucleus. It forms

complexes with the founder such as the retinoid X receptor (RXR) and the DRIP complex.



This transcriptional unit regulates transcription by attaching to the vitamin D signaling route
(VDRE) at the gene promoter [26].

2.1.4. Vitamin D insufficiency could be brought on by several variables

Vitamin D is clear as a serum the degree of 25 (OH) D between 21 and 29 ng/ml, whereas
vitamin D deficiency is described as a serum point of 25 (OH) D less than 20 ng/ml. Vitamin
D deficiency affects one-third of the number of people in the USA. By the conclusion of the
winter, 42% of African American girls and women in the United States aged 15 to 49 had a
25 (OH) D level of less than 15 ng/ml. Ladies are taking vitamin D-containing prenatal
vitamins and calcium supplements (400 IU/day) when pregnant or nursing and are
nonetheless at risk of vitamin D deficiency. Decreased dietary intake and/or absorption:
Celiac, short bowel syndrome, gastric band, inflammatory bowel, persistent pancreas failure,
and cystic fibrosis are among the malabsorption disorders that can cause vitamin D
deficiency. In the elderly, lower oral vitamin D consumption is more common [27].
Decreased sun exposure: Sunlight absorbs between 50 and 90 percent of vitamin D, with the
rest coming from food. Vitamin D insufficiency can be avoided by spending 20 minutes a
day in direct sunlight on more than 40% of the body's surface. With age, cutaneous vitamin
D synthesis diminishes. People with dark skin have reduced cutaneous vitamin D synthesis.
Reduced sun exposure in nursing homes or long-term hospital stays can also result in vitamin
D insufficiency. Those who use sunscreen regularly have less effective sun exposure [28].
Endogenous synthesis has decreased: Persons with severe liver problems, such as fibrosis,
may have a problem with 25-hydroxylation, resulting in a vitamin D deficit.
Hyperparathyroidism, renal failure, or a deficiency of 1-alpha-hydroxylase can all produce
problems with 1-alpha-25-hydroxylation [29].
Increased hepatic catabolism: Phenobarbital, carbamazepine, dexamethasone, nifedipine,
spironolactone, clotrimazole, and rifampin are examples of medications that stimulate
hepatic p450 enzymes, which promote vitamin D breakdown.
End organ resistance: Vitamin D resistance in the end organs can be found in inherited
vitamin D-resistant rickets. The majority of people with vitamin D insufficiency have no
symptoms. On the other hand, even a moderate chronic vitamin D can cause chronic
hypocalcemia and hypothyroidism in the elderly, increasing the osteosarcoma danger, falls,
and fractions. Secondary hyperparathyroidism signs include bone pain, muscle aches,
myalgias, weariness, muscular jerking (fasciculations), and weakening in patients with

chronic and severe vitamin D deficiency. Fragility fractures can be caused by chronic vitamin



D insufficiency, which leads to osteoporosis. Vitamin D deficiency in children can cause
irritability, fatigue, developmental delays, bone deformities, and fractures [30].

2.1.5. Recommended serum levels

Guidelines for 25 (OH) D serum concentrations vary per agency and are based on a plethora
of variables, including age. Give values for 25 (OH) D in ng/ml in general. Approximately
2.5nmol / L is equivalent to 1 ng / mL [31].
For all outcomes, serum 25 (OH) D levels of around 30 ng/ml (75 nmol/L) appeared to be
the best. According to another study, sportsmen should have vitamin D levels of 30 to 40
ng/ml (75 to 100 nmol/L). Several investigations have discovered differences in 25 (OH) D
blood levels among ethnicities; studies suggest that these differences are caused by both
inherited and environmental causes. Supplementation to meet these standards may result in
detrimental vascular calcification [32]. Although the findings of the research looked at were
mixed, the risk of heart disease rises when vitamin D standards in the blood fall below 8 to
24 ng/ml (20 to 60 nmol/l) [33]. For general health, a serum 25 (OH) D standard of 20 ng/mL
(50 nmol/L) is recommended. To ensure that the prescribed consumption quantities satisfy
the intended 25 (OH) D blood values in nearly most people, the recommended dietary
consumption for vitamin D is chosen with a safety margin and "exceeds" the target serum
value. The rules apply to everyone with dark skin or limited sun exposure because sun
exposure is thought to have little effect on plasma 25 (OH) D levels. Vitamin D poisoning is
quite uncommon. It's brought on by taking too much vitamin D and not getting enough sun
rays. The toxicity limit for vitamin D has not been created; even so, a few studies suggest
that the daily consumption level (UL) for ages 9 to 71 years (100 g / day), while other
research findings suggest that maintained consumption of so much over 50,000 U / day in
healthy adults (1250 g) can cause obvious toxicity after many months and raise serum
25hydroxyvitamin D concentrations to 150 ng/ml and more [34]. People with these health
conditions, such as congenital hypothyroidism, are much more sensitive to vitamin D and
grow hyperparathyroidism due to rising vitamin D intake, whereas maternal hypercalcemia
during pregnancy increases the fetus's sensitivity to vitamin D effects and can lead to a
syndrome of intellectual disability and facial deformities [35]. Idiopathic infantile
hypercalcemia is brought on by a mutation in the CYP24AL1 gene, which reduces vitamin D
breakdown. Infants with this mutation have a higher sensitivity to vitamin D and are more
likely to develop hypercalcemia if they get too much of it. The sickness may endure far into

adulthood [36]. In published cases of hypercalcemia toxicity, the vitamin D dose and



25hydroxy vitamin D standard involved a daily capacity of 40,000 1U (1,000 g) [37]. Before
using any vitamin D supplement, pregnant or lactating women should visit their doctor. The
Food and Drug Administration (FDA) has issued a warning to liquid vitamin D supplement
producers to clearly and accurately identify the droppers provided with these products with
400 international units (1 1U equals 25 ng cholecalciferol or ergocalciferol in biology).
Furthermore, the FDA recommended that the droppers hold a little greater than 400 1U for
newborn products. The acceptable maximum bound (maximum tolerated quantity) for babies
(birth to twelve months) is set at 25 g/day (1,000 1U). 1000 micrograms per day poisoned
newborns in less than a month [38]. Calcitriol is naturally regulated by parathyroid glands,
fibroblast growth hormone 23, mediators, calcium, and phosphate in a negative feedback
cycle [39]. Hypercalcemia, which is produced by a vitamin D overdose, is an indication of
vitamin D toxicity and can be recognized through increased urination and thirst. If left
untreated, the hypercalcemia causes discomfort and organ damage by producing excessive
calcium deposition in soft body tissues such as the kidneys, liver, and heart.[40].

The most typical symptom of a vitamin D excess is hypocalcemia, which involves anorexia,
revulsion, and puking. Proteinuria, fluid retention, weariness, sleeplessness, anxiety,
itchiness, and, in the worst-case scenario, kidney disease are all possible adverse effects. Side
effects include albuminuria, urinary cylinders, azotemia, and tumor calcification
(particularly in the kidneys). Vitamin D toxicity can cause intellectual retardation in young
infants, as well as abnormal bone growth and formation, diarrhea, irritation, slimming, and
severe sadness [41]. Vitamin D toxicity can be treated by discontinuing vitamin D
medication or limiting calcium consumption. Acute kidney injury may be permanent.
Vitamin D poisoning is rare as a result of long-term sun exposure. As the amounts of vitamin
D precursors produced in the skin achieve an equilibrium, newly created vitamin D is

eliminated [8].

2.2. Follicle Stimulating Hormone

To reproduce, FSH (follicle-stimulating hormone) is required. It acts on the outside of target
tissue via a G-protein-coupled receptor to increase testicular and ovarian activity. At 2.9 A
resolution (FSHRHB), the structure of a partially deglycosylated molecule of human FSH
linked to its receptor's extracellular hormone-binding domain is described at 2.9 A resolution
(FSHRHB). In a hand-clasp form, the hormone binds to an elongated, curved receptor. The

complex's subsurface contact is massive (2,600 A 2) and has a high charge density [42].
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2.3. Luteinizing Hormone

The anterior pituitary gland secretes luteinizing hormone (LH), which is involved in
reproductive activities such as ovulation in females and androgen production in males. The
endocrine system is critical in the regulation of the human reproductive cycle LH, along with
the two other gonadotropin hormones, follicle-stimulating hormone (FSH) and human
chorionic gonadotropin (hCG), is necessary for the sexual and reproductive function to be
controlled. LH plays a significant evolutionary role since it affects both male and female
gonads (testes or ovaries). It is involved in several biological processes, including sex steroid
production (for both sexes) and the important reproductive mechanism of ovulation in
females [44].

2.4. Embryo quality

Embryo quality is a clinical phrase that refers to an attempt to measure the development
potential of embryos in vitro. The estimation of embryo quality is used to choose the best
embryos for transfer following in vitro cultivation. The quantity of good-quality embryos
increases the pregnancy rate, implantation rate, and incidence of multiple pregnancies

greatly. Embryo morphology is crucial in predicting embryonic advancement [45].

2.5. Cleavage Rate

The rate of embryo development is recommended as a predictive marker for long-term
viability, and it is more likely to be impacted by elements inherent to the oocyte and embryo
rather than culturing procedures, female age, stimulation protocol, and sperm characteristics
[46,47]. Within the first 25 hours following insemination, cleavage to the stage system is
linked to a much larger number of clinical pregnancies. The number of blastomeres at the
time of transfer also serves as a proxy measure of the embryo's developmental potential, as
it is closely related to embryonic genome activation between the four-cell and eight-cell

phases of preimplantation development [48].

2.5.1. The link between vitamin D levels and embryo development:

The information on a link between vitamin D levels and IVF success is still in the early
stages of research. Based on these contradictory reports, as well as the fact that vitamin D
deficiency doesn't correspond with ovarian stimulation character traits or quality indicators
for embryos, Vitamin D insufficiency has been linked to an increase in IVF fertility rates via
an endometrial-mediated action that can be detrimental [41]. When a coexistent euploid

blastocyst is implanted, the vitamin D status does not affect the result [39]. Previous studies
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on vitamin D and assisted reproductive technologies (ART) have revealed clinic fertility
rates or live abortion rates . These investigations, on the other hand, were not designed to
look into the direct relationship between intrafollicular vitamin D levels and the potential of
individual egg cells to fertilize and form an embryo [38-40,48,49,50]. The researchers
wanted to discover if there was a correlation between vitamin D status in individual follicles
and the ability of egg cells to develop in this prospective investigation. As a result, each
ovary's first cycle was harvested independently, and each follicle's functional fluids (FF)
were assigned to its appropriate egg cell. Following that, we evaluated each egg cell's
fertilization potential, embryonic development before implantation, implantation, and
pregnancy [51]. Vitamin D is required for both biological systems and illness. The
stimulation of the vitamin D receptor (VDR) can alter the expression of a vast number of
genes both overt and covert (0.5-5 percent of the entire human genome). Vitamin D
deficiency increases the risk of cancer, autoimmune diseases, infections, and pregnancy
difficulties as a result [3].

It has been proposed that vitamin D plays a role in reproduction health and life expectancy.
The ovary, endometrium, and endometrium all express VDR. Furthermore, vitamin D has
been demonstrated to alter female fertility capacity in both people and animals. In vitro
fertilization (IVF) success rates are greater in women with adequate vitamin D stores [7].
When a limit of 30 ng/ml was used, the positive effect was significantly more pronounced.
Animal experiments and findings from human in vitro research strongly suggest a causal
relationship, however careful studies are warranted to prove vitamin D's function in
increasing pregnancy chances. Only one short Randomized controlled trials (RCT) has
already been reported to yet, and no benefits have been demonstrated [9].

Studies into the mechanisms underlying vitamin D's beneficial effects could be useful and
open up new research avenues. There isn't much strong evidence so far, but the picture isn't
complete, particularly when it comes to interventional trials. Biological findings from RCTs,
on the other hand, may shed light on the role of vitamin D in egg quality and endometrial
receptivity [50]. For biomolecular analysis, egg cells cannot be decision-making related.
Cells of the ovarian follicle's cumulus and granulose, on the other hand, may provide indirect
information regarding the quality of the associated egg cells. It has been proposed that the
transcriptomic profile of cumulonimbus complexes be used to determine which embryos
have the best likelihood of implantation in the uterus. COX20, BMP15, and GDF9
expression have all been linked to the start of a pregnant or a healthy baby. Other markers of
relevance include GREM1, HAS2, VCAN, and PTGS, however, there is less consistency
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among research [52]. Endometrial samples, on the other hand, can be taken before the
commencement of the IVVF cycle and analyzed without interfering with the procedure. Early
pregnancy endometrium and decidua both express VDR and may be potential vitamin D
targets. According to a previous study [12], vitamin D influences the transcription of genes
encoding in embryo responsiveness and interacts with local cytokine in female endometrial.
According to a popular but not widely recognized theory, there was evolutionary pressure to
obtain lighter skin to boost UV-B-induced vitamin D synthesis in the skin. The prevention
of rickets and thus the avoidance of a pelvic constriction in an obstructed birth could be one
explanation for the benefit of light skin. However, new research and reviews have
highlighted the potential importance of vitamin D in maternal age [53].

2.6. Vitamin D and oocyte growth:

The growth of the antral follicles was linked to the maturation and expansion of the egg
cells. More study is needed to investigate the activation of other VD3-activated target genes
that may be involved in follicular development and egg maturation [54]. The current study
suffers from the fact that the number of macaques used is quite small. Future studies on
vitamin D metabolism and signal transmission in the ovary will require a larger sample size.
In conclusion, these findings confirm and expand on prior research in determining vitamin
D's significant influence and mechanisms of action on folliculogenesis. According to this
study, vitamin D can affect ovarian function by regulating VDR and Within an ovary vitamin
D enzyme expression. The effects of vitamin D on follicular viability, growth, and activity
as endocrinology, paracrine, and autophagic factor are extremely context [55].

Vitamin D intra-ovarian action in vivo is influenced by follicular development stage, initial
circulating vitamin D status, and prescription vitamin D intake. These results back up the
theory that a person's overall health has an impact on these dynamical and homeostatic
intraovarian systems. This knowledge can lead to the identification of vitamin D's
involvement in sex hormones and insight into the potential mechanisms underlying vitamin
D supplementation's reproductive benefits, such as in women with polycystic ovarian

syndrome [56].

2.7. Quality of oocytes
Evaluating oocyte quality in human in vitro fertilization (IVF) is a growing area of interest
for embryologists. In order to minimize embryonic overproduction and enhance the results

of spermatozoon factors vary programs, spermatozoon selection and identification of the best
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spermatozoon may be helpful. After spermatozoon extraction, follicular fluid (FF) is easily
accessible and, in principle, makes for a good source of non-invasive chemical predictions

of spermatozoon quality[57].

2.7.1. Vitamin D and oocyte quality:

The researchers looked into follicular life, development, steroid and anti-Mdllerian
hormone (AMH) synthesis, and egg maturation. In vivo and in vitro generated follicles,
genes involved in vitamin D biosynthesis and signal transduction, gonadotropin signal
transduction, the creation of steroids and paracrine hormones, and egg quality were
investigated. In vivo and in vitro, mRNA coding for VDR, 25-hydroxylase, and
lhydroxylase was detected in pre-antral and antral follicles. In cultured follicles,
25hydroxylase activity was higher than in vivo follicles, and it increased even more after
VD3 therapy. Antral follicles produced with VD3 displayed greater amounts of 1-
hydroxylase in vitro. VDR expression was reduced in vitro created antral follicles when VD3
was not present during culture, VD3 supplementation, on the other hand, recovered it to a
level similar to in vivo produced antral follicles. In granulosa cells and oocytes, VDR
immunostaining was observed in the nucleus and cytoplasm. While VD3 therapy increased
pre-antral follicle survival solely, VD3 supplementation improved antral follicle survival and
growth by enhancing estradiol and AMH production as well as egg maturation. As a result,
primate ovarian follicles express vitamin D synthesis and signaling systems. VD3 appears to
have a role in stage-dependent follicular growth regulation, intrafollicular vitamin D
generation, and direct signal transmission in the ovary [58]. VD3 impacts cell function via
the vitamin D receptor (VDR). The brain, pituitary, ovary, fallopian tubes, uterus, and
placenta all express VDR, and activation of VDR by circulating or locally produced VD3
may impact their function. To assess the serious influence of VD3 on procedures essential
to the growth of follicular that deliver egg cells, fertilizer application, and resulting
Embryogenesis improvement, ovarian parameters must be assessed in the appearance of

physiological VD3 stages, particularly under non-pathological situations [59].

2.8. Vitamin D and fertility:

Several observational studies have demonstrated that plasma 25 (OH) D values are
favorably connected to ovarian reserve indicators such as anti-Millerian hormone (AMH),
even though further study is needed in this field [60]. Some kinds of endometriosis have been

linked with vitamin D insufficiency in observational studies, although not all. Several RCTs
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on vitamin D supplementation in PCOS women have demonstrated inconsistently favorable
effects on endocrine, metabolic, and reproductive aspects [61,62].

As a result, no definitive conclusion concerning the potential therapeutic effects of vitamin
D on PCOS and its associated disorders can be formed at this time. In parallel to female
fertility, there is growing recognition that vitamin D has a function in male fertility. Although
the majority of RCTs found no role of vitamin D on testosterone status, vitamin D
insufficiency has also been linked to low blood testosterone levels in observational studies.
While descriptive studies have linked vitamin D deficiency to poor sperm quality, controlled
trials have found that supplementing with vitamin D has a little effect [63]. Vitamin D
appears to be becoming increasingly crucial in the reproductive health of women In vitro,
1,25-dihydroxyvitamin D3 (VD3), a physiologically active version of vitamin D, has been
found to promote ovarian follicle survival and growth. As a result, we investigated the direct
effects of VD3 on follicular growth throughout the preantral and antral stages, as well as
whether the primate ovary possesses vitamin D receptors (VDRs) and vitamin D-producing
enzymes. On secondary and antral follicles, PCR studies for VDR, vitamin D3
25hydroxylase, and  25-hydroxyvitamin  D3-1-hydroxylase = were  performed.
Immunoreactivity on ovarian sections was used to pinpoint the site of the VDR protein.
During the preantral and antral phases, separate secondary follicles were produced

underneath control and with VD3 supplementation [58].

2.9. Vitamin D's impact on ovarian activity:

Vitamin D's impact on ovarian function has largely been studied in the context of obstetric
results, particularly in women seeking reproductive treatment who have the ovarian disease
[55]. Data on the link between vitamin D concentrations in follicular fluid and pregnancy
rates have been inconclusive thus far, with favorable correlations identified. Supplements of
vitamin D, on the other hand, appear to be advantageous for women who are obese and have
insulin resistance. Vitamin D administration enhanced follicle growth, dominant follicle
creation, and pregnancy rates, and assisted in the resumption and maintenance of menstrual
periods in women with polycystic ovarian syndrome [64]. In vitro, for example, VD3
supplementation increased macaque life, proliferation, and anti-Mullerian hormone (AMH)
output, ruling out systemic side effects caused by climate changes, albeit egg competence
was not examined [58].

Vitamin D synthesis can be shown in follicles in both in vitro and in vivo models. The effects

of VD3 on gonadotropic hormone, steroids, peripheral immune factor synthesis, and egg
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quality were also investigated. Vitamin D may have trophic effects on follicle life, size, and
function in the ovary, including egg maturation, through endocrine, paracrine/autocrine, and
stage-specific mechanisms. For the first time, investigations show that ovarian VD3 levels
affect vitamin D synthesis and signaling components in follicles [58]. Because VDR is
expressed in vivo follicles, VD3 could enter the circulatory system after being synthesized
in the kidneys and liver and act directly on them to influence their development. During the
development phase, VDR was predominantly found in the egg cells of follicles, particularly
primordial and primary follicles. VDR was also detected in granulosa cells as the follicle
grew bigger [58].

After concurrent supplementation with vitamin D-K calcium, individuals with vitamin D
insufficiency and polycystic ovary syndrome showed a rise in overall antioxidant capacity
in plasma [65]. In cultivated umbilical cord vein cell lines, VD3 treatment was also shown
to lower caspase-3 activity. In living follicles, the mRNA for vitamin D3 25-hydroxylase
(CYP2R1) and 25-hydroxyvitamin D3-1-hydroxylase (CYP27B1) is informed, showing that
vitamin D3 synthesis takes place locally in the ovary. Although mRNA or protein expression
of CYP2R1 and/or CYP27B1 has been established in the human ovary, neither species' rules
during particular phases of follicular growth have been investigated [66; 67]. Vitamin D3
and 25-hydroxyvitamin D3 can act as substrates for VD3 production in the bleach, implying
a paracrine and/or autocrine role in follicle growth regulation. Furthermore, the role of
Vitamin d status on ovulation in vivo can vary depending upon the type of vitamin D used
(cholecalciferol, calcifediol, or calcitriol), and the appearance and action of vitamin
Dproducing organs such as the liver, kidneys, and ovaries. As a result, more research using
follicular cultures is needed into the protein production and cell function of vitamin D
biosynthetic protein, in addition to the signaling pathways and autocrine function of vitamin
D [58].

In vitamin D-depleted settings, VDR adherence to its particular reaction sites was
discovered, but it presence of sufficient VD3 treatment, was connected to enhanced VDR
occupation and gene function in which was before mice bearing [68]. Thus, the number of
VDR binding sites that are accessible in the absence or presence of VD3 can be linked to
variations in follicle VDR transcription throughout the culture. Additionally, beneath
controlled circumstances, follicular CYP2R1 production rose from the pre-antral to the antral
stage, which was stronger than that of in vivo generated antral follicles [58]. It's possible that
the absence of VD3 in cultivated follicles spurred local biosynthesis, resulting in active VD3.

Stronger CYP2R1 expression in VD3-treated follicles might imply a larger requirement for
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VD3 as a result of increased VDR-mediated effects, which current VD3 supplementation at
low dosage cannot provide. As a result, various aspects must be addressed while examining
the influence of vitamin D on ovary functioning in vivo, including the patient's baseline
circumstances, as well as the dose and duration of vitamin D treatment [58]. Before receiving
more vitamin D treatment, vitamin D-deficient individuals may experience an initial vitamin
D injection to ensure adequate VDR transcription and to balance circulatory vitamin D
availability and localized vitamin D synthesis.\VD3 medication at the current dose had no
influence on follicular MRNA levels or AMH medial concentrations during the preantral
stage. In vitro generated antral follicles, however, VD3 therapy increased medial AMH
levels during the antral stage but did not affect AMH mRNA levels. Because the pre-antral
follicle diameters in the control and VD3-treated groups were comparable, but the
reticulocyte size and shape in the VD3-treated follicles were larger, the increased AMH
concentrations in the media can be attributed to the rising follicular cells cell numbers in
vitro established antral follicles as a result of VD3 treatment. VD3 medication increased the
number of steroids in the media generated by the much bigger antral follicles, e.g. B. E2,
without changing the methylation status of steroidogenic in the follicles, e.g. B. CYP19A1
[58].
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3. MATERIAL AND METHOD

3.1. Subjects

The data was gathered from the medical records of patients (females aged 35 years and over)
who received IVF therapy between (2018-2020). A total of 100 Intracytoplasmic sperm
injection ICSI cycles performed at the IVF and Genetic Center Center, Alamal Hospital
Misurata-Libya. The second and third ICSI trials for some individuals were considered for
analysis to prevent bias in the measurement of the fertilization rate. All of the patients’
medical records revealed a full record of the IVF procedure, including a detailed record of
the eggs' evolution in the hospital and vitamin D treatment before the procedure. Patients
who did not have 25(OH)D serum level tests; imperfect charts that did not have a report that
contains all the character traits of fertilizer application and embryo segments, as well as the
evolvement during the IVF procedure; infertility caused by an adult element or when the
semen was using has been of inadequate quality for successful fertilization were all excluded
before ICSI, digital imaging of the ovarian soon before sperm insertion was used to examine
the quality of all accessible mature oocytes. Individual oocytes were placed in an ICSI dish
in a single-numbered drop, allowing for long-term monitoring of fertilization and embryo

development. This scoring system used in this study was published by Lazzaroni Tealdi (10).

3.2 Preparation of cultural dishes:

We produce culture dishes for the wash of cumulus corona oocyte complexes (CCOCs),
culture dishes for oocyte denudation, and culture dishes for cultivating the denuded oocytes
or injected oocytes on the last day of the oocyte retrieval operation. At the same time, we
constructed injection plates for the ICSI method and incubated all of the culture and injection
dishes for 24 hours at 37°C in a 5% CO2 incubator.

We placed some universal-IVF media into a Petri dish to prepare the culture plates for
transfer and to wash the cumulus corona oocyte complexes (CCOCs) following their
identification under the stereo microscope.

To prepare the culture plates for the oocyte wash technique (oocyte denudation), we produce
two droplets of Synvitro Hyadase and five droplets of universal IVF medium, each with 50ul
of medium on the bottom of the Petri dish and a layer of liquid paraffin oil on top. To prepare
the culture plates for the denuded oocytes and injected oocytes, we produce three droplets of
universal -1VF medium, each with 50ul of medium on the bottom of the Petri dish and a layer

of liquid paraffin oil on top.

18



To make the injection dishes, we use a pipette (10ul) to make six small droplets of Universal
-IVF medium and arrange them in parallel groups (2 x 3), then use a pipette (10ul) to make
one large droplet of PVP medium over these droplets in the center, which is then covered by
a layer of liquid paraffin oil.
Following the fabrication of these culture dishes, we incubated them in the incubator for 24
hours at 37°C and 5% CO2.

3.3 Preparation of Pasteur pipettes made of glass:
We utilized glass Pasteur pipettes to produce these pipettes, and we made them according

to the following method: O Hold the pipette at both ends.

O Over a mild heat, roll a region about 2.5cm below the tapering part of the pipette. - When
the glass begins to melt, swiftly pull the pipette in both directions to separate, then gently
and quickly break the pipette at an acceptable place. The tip must have a smooth break
with no harsh or uneven edges. Under an inverted microscope, inspect the tip of each
pipette to confirm that it has an exact diameter and smooth, clean edges.

3.4. The number of oocytes

The greatest cumulative live birth rate CLBR was seen when approximately 25 oocytes
were extracted in women between the ages of 18 and 35, approximately 9 oocytes in women
over the age of 45, and continued to increase beyond 30 oocytes in women between the ages
of 36 and 44 [69].

3.5. Quality of Oocytes:

Morphological, cytoplasm [70], perivitelline space (PVS) [71], zona pellucida (ZP) [72],
polar body (PB)[73], and oocyte size [74] were employed to describe oocyte quality. Each
was assigned a score of -1 (worst), O (average), or +1 (best), yielding an average total oocyte
score (TOS). Only ICSI cycles and patients who had embryo transplantation on day 5

(blastocyst) were studied.

3.6. Oocyte preparation:
The follicular aspirates were collected into warm 14ml falcon tubes containing some synvitro
flush media and incubated at 37°C during the oocyte retrieval. The circulating nurse passed

the follicular aspirates to the embryologist, who emptied the contents of the tubes into sterile
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shallow Petri plates and viewed the cumulus corona oocyte complexes under the stereo
microscope (CCOCs). When the follicular aspirates contain blood during identification of
the CCOCs, we first transfer and wash the CCOCs in another Petri dish containing a
universal -1VVF medium, because the blood is toxic to the oocyte, then we transfer them to a
petri dish that contains the CCOCs found in clear follicular aspirates, and incubated at 370°
+ 5 percent CO2 in a sterile glass Pasteur pipette. The length of the incubation time is
determined by the timing of the oocyte wash operation. This operation was carried out by
(Elder & Dale, 2000). Elder and Dale employed one droplet (100 ul) of Hyaluronidase
solution in their approach, whereas, in our investigation, we split the (100ul) droplet into two
droplets (50 ul). We rinsed the CCOCs with two synvitro Hyadase droplets containing
801U/ml hyaluronidase and aspirated them repeatedly for one minute with a hand-drawn
Pasteur pipette. Repeated aspiration via mouth-controlled polished glass Pasteur pipettes
with varied diameters through five drops of universal -IVF medium improved the enzymatic
removal mechanically. The integrity and maturity of the denuded oocytes were assessed.
Before ICSI, all oocytes were incubated for one hour at 370° + 5% CO2 in Petri plates

containing three droplets of universal -IVF medium.

3.7. ICSI procedure:

After incubating the denuded oocytes for one hour at 37° + 5% CQO?2, the injection culture
plates and oocyte dishes are removed from the incubator and the ICSI method is conducted.
The oocytes were put in each surrounding droplet after adding roughly (2-5 ul) sperm
solution to the border of the PVP droplet. A single spermatozoon with seemingly normal
morphology were picked under the inverted microscope, trapped by striking its tail, and
aspirated tail first in the injection pipette. The sperm-containing pipette was then transferred
from the PVP droplet to one of the surrounding oocyte-containing droplets. The oocyte was
rotated to identify the first polar body at 6 or 12 o'clock on the holding pipette, which was
maintained in place by moderate suction. To break the oolemma, the injection pipette was
gently pushed into the ooplasm, sucking the membrane into the pipette before releasing the
sperm and injecting the sperm slowly into the egg with little media. The injection pipette
was gently removed after that, and the oocyte was gently freed from the holding pipette. For
each oocyte, the process was repeated. The injected oocytes were then washed in universal-
IVF medium and cultivated on culture dishes containing three droplets of universal IVF

media, each with a different composition (50ul).
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3.8. Assessment of the fertilization and embryo quality:

We evaluated the injected oocytes using an inverted microscope at x 200 magnification the
next day of the oocyte injection (24 hours later) to determine fertilization. Normal
fertilization was defined as the presence of two pronuclei (2PN) and two polar bodies (2PB).
We assessed the embryo cleavage after another 24 hours. When we saw the unambiguous
division in the cells at different phases of embryo cleavage, we regarded the cleavage to have
occurred. However, when the oocyte was still at the 2PN stage, we concluded that the
cleavage had not occurred. The size of the blastomeres and the proportion of cytoplasmic
fragmentation were used to determine embryo quality. The cleaved embryos were divided
into four groups based on this criterion. Grade-1: an embryo with equal blastomere size and
no cytoplasmic fragments; grade-2: an embryo with equal blastomere size and 10%
cytoplasmic fragments; grade 3, the percentage of cytoplasmic fragmentation was 20%;
grade 4, the percentage of cytoplasmic fragmentation was 30%.

3.9. Vitamin stimulation

All women received the same Vit D stimulation protocol by D-Sorp Forte. Treatment started
on the first day with doses of 1,500 to 2,000 1U daily(1-5 spraysdaily), this dose was given
for two month.

3.10. Measurement of 25(OH)D

The most frequent circulation form of vitamin D is 25(OH)d D, which stays constant all
through the menstruation [75] Serum 25(OH)D percentage is thought to be the greatest
measure of vitamin D status because of its consistency [76, 53]. All patients' li-heparin serum
and follicular fluid samples were collected on the day of spermatozoon retrieval and
remained frozen at 80°C until the analysis was performed. In this study, DiaSorin Inc was
used for the measurement of 25(OH)D (Stillwater, MN, USA, chemiluminescent
immunoassay (CLIA) LIAISON® 25 OH vitamin D TOTAL Assay to determine the
25(0OH)D degree (REF 310600). The quantitation limit for the test was 4.0 ng/ml. Six
samples were collected and two sets of LIAISON 25 OH calciferol TOTAL controls were
tested over 20 days using the CLSI technique EP05-A2 [76]. The total accuracy relative
standard deviations for serum showed 12.6-10.8% (7.9-112.1 ng/ml) and for the Kit,
standards were 9.7-9.5% (18.0-61.8 ng/ml). The Institute of Medicine (IOM) and the
Endocrine Society have published clinical practice guidelines [77, 78]. The level of vitamin

D in the follicular fluid has yet to be measured.
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3.11 Statistical analysis:

There will be a digital dataset developed (SPSS v. 19, IBM). To determine statistically
significant differences by Wilcoxon test that depending on on related sample test.
Descriptive statistics are used to present the clinical outcome data (mean SEM). To see if
there is any dependency or statistical link between variables, correlation analysis will be
utilized. The level of significance was defined as a P-value of less than 0.05.
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4. RESULT

A sample of 100 individuals was enlisted, with 45 (45%) having an unclear kind of infertility,
40 (40%) having primary infertility (Primary infertility is the phrase used to describe a
situation when a couple has tried unprotected sexual activity for at least a year without
success. Numerous mental as well as physical factors might contribute to infertility), and 15
(15%) having secondary infertility (The inability to conceive or carry a child to term after
previously giving birth is referred to as secondary infertility) (Figure 4.1).

The highest percentage had primary infertility type was 14% in the age group 35-37 by mean
(35.78 £ 0.21). While the lowest percentage had primary infertility type was 2% in the age
group more than 47 years by mean (47.50 £ 0.50).

On other hand, the highest percentage had secondary infertility types was 7% in the age
group 35-37 by mean (35.86 + 0.22). While the lowest percentage had secondary infertility
type was 2% in the age group 41-43 by mean (42.00 + 1.00) (Table 4.1).

501
45.00%
40
£ 50+
2
m
-9
20
107
0 T
Unknow Primary Secondray

Infertility Type

Figure 4. 1 Type of infertility
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4.1 Patient characteristics at baseline.
Table 4. 1. Patient characteristics at baseline

Age Infertility Type
Groups
Unknow1 Primary Secondary
M +S.D % M +S.D % M +S.D %

35-37 | 35.54+0.24 11 35.78 +0.21 14% 35.86 +0.22

38-40 | 39.18 +£0.26 | 11 38.77 +£0.22 9% 38.67 £ 0.67

41-43 | 42.00 £0.33 8 42.00 £0.23 9% 42.00 +£1.00

44-46 | 44.75 £0.18 | 12 45.00 £ 0.37 6% 44.00 £ 0.00
>46 49.33 +2.33 3 47.50 £ 0.50 2% -

ol Wl N w|l N

M:Mean S.D : Stander Division % : Percentages
4.2 Other characteristics were compared to vitamin D levels before and after therapy.
Table 4.2 displays the summary statistics of the 100 patients, and it can be shown that the
levels of Luteinizing Hormone before and after treatment were significantly different. There
was a significant positive relationship between them as well (r = 0.522, p = 0.000). The other
factors, on the other hand, demonstrated no significant change.

Table 4.2. Other characteristics were compared to vitamin D before and after treatment

Variables Before treatment After treatment Value
M=S.D Min | Max M=£S.D Min | Max | P

FSH 8.16 £4.77 1.70 | 23.3 8.69 £9.32 2.37 | 90.1 | 0.660
0

LH 7.39 £22.74 1.10 | 230. | 7.24+10.90 | 0.07 | 69.0 | 0.020

0

ES 120.15 + 106.04 | 2.50 | 625. 144.98 + 1.20 | 708. | 0.210

0 153.11 0

Oocyte Number 5.84 +£6.016 0.0 | 28.0 5.57 £5.388 0 23 0.221
Oocyte Quality | 12.72+24.401 | 0.0 | 100. | 10.59 +20.02 0 100 | 0.708

0
Fertilization 17.04 +29.769 | 0.0 | 100. | 18.54 +29.20 0 100 | 0.527
rate 0

Cleavage rate 3250 +46.804 | 0.0 | 100. | 38.50 +48.12 0 100 | 0.202

Embryo quality | 29.91+44.724 | 0.0 | 100. | 37.00 +47.47 0 100 | 0.153
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5. DISCUSSION

Traditional roles of vitamin D involve calcium and phosphorus balancing, and also bone
mineralization support. The skin produces vitamin D, a steroid hormone when exposed to
the elements. Nevertheless, new research suggests that 25-hydroxyvitamin D [25(OH)D] has
a variety of other critical effects, including on human reproductive systems [28]. Low
exposure to light and/or sunscreen use, black skin tone, overweight, a lack of state control
for vitamin D supplementation of food, and cultural clothing practices can all contribute to
vitamin D deficiency in this group of infertile women [77].

The focus of this research was to see how vitamin D affected oocyte number, oocyte quality,
fertilization rate, cleavage rate, embryo quality, FSH, LH, and Es, as well as investigate
correlations among both vitamin D and oocyte number, oocyte quality, fertilization rate,
cleavage rate, embryo quality, FSH, LH, and Es.

Our findings revealed that there were significant variations in Luteinizing Hormone levels
before and after therapy, as well as a significant positive connection between them. However,
there is no meaningful change in the other characteristics when vitamin D is administered.
There was no connection between 25-OH vitamin D levels and the number of oocytes in this
investigation. The data suggests that vitamin D can increase implantation on its own without
affecting the number or quality of oocytes [79]. In comparable studies, Anifandis, Ozkan,
and Rudick revealed a forthright link between vitamin D levels and IVF success [40, 49,80].
Because investigations have shown that vitamin D deficiency or a malfunction in its receptor
can alter follicle and oocyte growth and gonad function, notably in estradiol synthesis, high
levels of vitamin D may improve pregnancy outcomes by modulating these items [5, 40,81,
82]. Our data, however, reveal that vitamin D does not influence oocyte quality. Vitamin D
levels haven't been connected to the number or quality of oocytes and embryos in previous
studies [48, 83]. This shows that vitamin D's effect on implantation rate is most likely owing
to its binding to endometrial receptors. According to Ozkan et al., vitamin D may increase
endometrial receptivity and the likelihood of conception by binding to its receptor in the
endometrium [40]. One of the suggested mechanisms of the vitamin D-receptor complex is
overexpression of the HOXA10 gene, which plays a critical role in implantation [84].
Vitamin D levels in a substantial quantity of unique follicles, as well as the findings of their
related oocytes, were revealed to have a strong and unfavorable link with oocyte quality in a
recent study. Performance depends on such findings, we recommend that levels of vitamin

D inthe intrafollicular area can be used to predict oocyte quality. Oocyte quality was strongly
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and inversely correlated to the quantity of 25(OH)D in local follicular fluid [85]. Inarecent
study on an oocyte donor population, Fabris et al. found no causative link or analytical
connection in both overall 25(OH)D and bioavailable 25(OH)D values and ovulatory
reserve, reaction to ovulation induction, fertilized ovum quality in egg donation, or ongoing
conception rate after a new embryo transfer in oocyte recipients.

The clinical aspects of the 3051 participants in the research were based on their 25(0OH)D
state. Overall T, DHT, FSH, and SHBG concentrations were not varied meaningfully among
25(0OH)D classifications, even though free T was reduced (P<0.001), E2 (P=0.04), and LH
(P=<0.02) were greater in the insufficient and subpar categories. After adjusting for age,
Center, and other factors (all P>0.05), there were no independent correlations with 25(OH)D
and either of the HPT axis hormones or SHBG [86].

Serum 25-hydroxyvitamin D (25(OH)D) levels in 180 PCOS girls and 150 non-PCQOS girls
were 75 nmol/L in the research. For 24 weeks, individuals were administered either 20,000
IU of VD3/week (119 PCQOS, 99 non-PCOS girls) or a placebo (61 PCOS, 51 non-PCOS
women). AMH, follicle-stimulating hormonal (FSH), luteinizing hormone (LH), estradiol,
dehydroepiandrosterone sulfate, and androstenedione were all measured as outcomes. In
PCOS girls, there was a significant therapeutic impact on FSH and the LH/FSH ratio, but
not in non-PCOS ladies. VD treatment for 24 weeks reduced FSH and the LH/FSH ratio in
PCOS women but had no influence on AMH values [87].

The relationship between blood Vit D levels and IVF/ICSI results was investigated in this
study. From Nov 2017 and July 2019, researchers from IVFMD, My Duc Hospital, and
IVFMDPN, My Duc Phu Nhuan Hospital in Ho Chi Minh City, Vietnam, conducted a
comprehensive retrospective observational analysis. Low vitamin D levels in the blood
(25(0OH)D) in Vietnamese individuals between the ages of 18 and 40. Individuals were split
into four groups based on their 25(0OH) D stages: 10 ng/mL, 10 to 20 ng/mL, 20 to 30 ng/ml,
and 30 ng/mL, according to the data. As per results, the number of recovered oocytes,
embryos, clinically childbirth, implantation, and miscarriage rates did not differ substantially
between subgroups [88].

The method by which vitamin D influences fertility is not well understood. Among the
hypothesized mechanisms are its effects on ovarian steroidogenesis and pregnancy. Vitamin
D's effect in ART results has been investigated in a variety of modern research. Garbedian
et al. explored the role of vitamin D levels on IVF clinical pregnancy rates. They discovered
that ladies with a suitable level of serum 25-(OH) vitamin D (>75nmol/Il, equivalent to >30

ng/ml) had a greater rate of diagnostic pregnancy, but because they did not assess embryo
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quality, they were unable to determine whether endometrial or embryo quality influenced
implementation and clinical total fertility rate [89].

According to Rudick et al. vitamin D level is connected to IVF outcome in non-Hispanic
white women in an ethnically diverse setting. As time goes forward, with reduced levels of
vitamin D, pregnancy rates decreased. However, the favorable benefit of adequate vitamin
D levels was not evident in Asians, and in fact, vitamin D deficiency has been linked to IVF
failure. When the race was taken into consideration, the link between vitamin D and being
clinically pregnant was clinically meaningful. In this investigation, vitamin D level was
found to be independent of ovarian stimulation parameters or embryo quality in this
investigation, showing that vitamin D's influence is most likely conveyed through the
endometrium [90]. Higher 25-(OH) D levels were found to have a negative impact on
embryo quality by Anifandis et al. Those with sufficient follicular fluid vitamin D had worse
embryo quality and were less likely to accomplish clinically pregnant in their study as
compared to women with insufficient or deficient follicular fluid vitamin D [49]. Several
studies have shown that women with high blood vitamin D levels had a higher probability
of becoming pregnant [91], but the benefit of 25(OH)D in ladies from childless couples is
still to be completely examined. As a result, it's worth looking into if vitamin D will help
with IVF success. D-Sorp Forte supplementation dosage followed the same vit D stimulation
regimen. The treatment began on the first day with a dose of 1,500 to 2,000 IU daily (1-5
sprays daily), which was given for two months.

Some of the flaws in our research should be highlighted. To begin with, a non-noteworthy
outcome will not always mean that prior to IVF, vitamin D supplementation should be
stopped, since a more regular and consistent dose (such as 2.000 1U daily) may be more
effective, the 25(oh)d period leading up to IVVF can be concerning, especially as we allowed
for considerable variance in vitamin D dose and cycle start (2-8 weeks). Third, we will
encourage some women to refrain from consuming vitamin D, but we will not ask them to
forego sun exposure for the duration of the IVF cycle. Even if the two study arms had a
similar prevalence of this illness, this possible confounder may dilute the potential
advantages of the examined vitamin D treatment. From the other side, we picked practical

research in which the confounder merely simulated real-life situations.
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6. CONCLUSION

Vitamin D was formerly thought to be a vitamin required for bone equilibrium, but it has
lately been "rediscovered™ as a "multitasking vitamin" in addition to being a "bone vitamin."
Vitamin D has been linked to a variety of extra-skeletal processes as well as the homeostasis
of numerous systems, which explains why. Because of its pleiotropic effects and the
increased frequency of vitamin D deficiency in the general public, scientists have become
more interested in vitamin D research. Vitamin D deficiency has been associated to
musculoskeletal disorders, two types of diabetes, male hypothyroidism, polycystic ovary
syndrome, cancer, autism, dementia, and heart disease, among other acute and chronic
diseases. This thesis has the potential to add to the research on the connection between 25
(OH) D blood levels in IVF patients and oocyte quality, in vitro cleavage success, and
embryo quality.

It can be seen that there were substantial differences in Luteinizing Hormone levels before
and after treatment. There was also a substantial positive association between them.
However, there was no statistically significant change in FSH, Es, oocyte number, oocyte

quality, fertilization rate, cleavage rate, and embryo quality.

Although various studies have revealed that ladies with high levels of serum vitamin D have
an upper chance of conception, vitamin D supplementation’'s influence on ladies from
infertility marriages has yet to be completely investigated. As a result, more research into

whether vitamin D supplementation can improve IVF outcomes is necessary.
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