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The results of a study conducted to compare the diagnostic role of vitamin D, calcium and phosphorus
in patients with various tumours in the female reproductive system have been presented in this arti-
cle. For the research, 50 women diagnosed with a tumour in the reproductive system were selected.
The concentrations of vitamin D, parathormone (PTH), calcium and phosphorus were determined in
all patients by immunoenzyme and biochemical methods. The concentration of vitamin D in patients
with a malignant tumour was 2.2 fold higher than that in patients with a benign tumour. Moreover,
the concentrations of the calcium and phosphorus in patients with a malignant tumour were signifi-
cantly lower in comparison with the control group, while the concentration of PTH increased. Thus,

these markers can be used for early diagnosis and screening of female genital tumours.
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INTRODUCTION

Vitamin D deficiency is widespread world-
wide global public health problem. Determination
of the level of vitamin D used not only in studies
that are about prolonging life but also in other stud-
ies that confirm the presence of the pathological
process.

Vitamin D plays an important role in the pro-
tective function of the immune system. Vitamin D
deficiency is a serious health problem, which in-
creases the risk of many diseases, as well as the risk
of cancer formation. Statistics show that the for-
mation of cancer in the female reproductive system
is rapidly increasing among women (Siegel et al.,
2017). Recently, large-scale studies show the role
of vitamin D in the pathogenesis of certain types of
oncological diseases, such as colorectal and lung
cancer. Studies show that there is a link between a
decrease in vitamin D concentration and an increase
in the incidence of female genital cancer. Re-
searches show, that calcitriol and other forms of vit-
amin D have a proapoptotic, antiproliferative, and
antimetastatic effect on cancer tissue by altering the
expression of many transcription factors of apopto-
sis and proliferation (KoGsikoBa u zp., 2015).
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Recent investigations on the metabolism and
biological effects of vitamin D bring to a radical
change in the known information about its role and
importance in the body (3axaposa u np., 2013).

The hormonal system of active metabolites of
vitamin D stimulates the synthesis and resorption
of bone tissue (Lappe et al., 2004). During the suf-
ficient concentration of vitamin D in the body, the
calcium absorption reaches 30% in the intestine
and 60-80% during the active growth of the child.
Deficiency of vitamin D leads to a reduction of cal-
cium absorption. Low levels of ionized calcium
stimulate the secretion of parathyroid hormone,
which in turn accelerates the reabsorption of cal-
cium in the kidneys and its absorption from the
small intestine (Turti et al., 2017; Golden and
Abrams, 2014). Increased levels of parathyroid
hormone have an adverse effect on the amount of
phosphate in the blood, as it slows renal reabsorp-
tion, increases the loss of phosphorus in the urine,
and as a result, its level in the blood decreases. De-
creased levels of phosphorus and calcium in the
body cause changes in bone mineralization (Dob-
nig et al., 2008; Maltsev et al., 2008). An elevated
level of the parathyroid hormone considered an
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early and very reliable indicator of vitamin D defi-
ciency (Rastogi et al., 2013).

It should be noted that this hormone maintains
the concertation of the calcium in the body and to-
gether with vitamin D metabolites the constant sta-
bilization in the organism achieves. The study of
phosphorus-calcium metabolism is not enough to
assess the condition of vitamin D in the body, since
the level of total calcium in the organism is stable.
During Vitamin D deficiency and decreased intes-
tinal absorption of calcium, bone resorption main-
tained for a long time, due to the parathyroid hor-
mone.

In these studies, the effect of vitamin D and
vitamin D receptors on endometrial, ovarian, cer-
vical, vulvar, and vaginal cancers analyzed system-
atically.

Environmental studies show a positive corre-
lation between vitamin D synthesis and decrease
the risk for ovarian cancer (Gagel, 2000).

Vulvar cancer is the most common gyneco-
logical cancer, accounts for 3% to 5% of all genital
cancer cases in women (Parkin et al., 2015). Tak-
ing into account the lymph node metastases among
these patients, the recovery rate for five-year is
40% (Beller et al.,, 2006). Vitamin D receptor
found in the non-pathological ovarian epithelium,
as well as in ovarian tumours. It is important for
ovarian function and affects the biosynthesis of es-
trogen receptors (Lurie et al., 2007). Vaginal carci-
noma is a rare gynecological malignancy, accounts
for only 1-2% (Parkin et al., 2015).

Preclinical and epidemiological evidence
shows that the presence of vitamin D in the body
reduces the risk of gynecological cancer [Holick,
2007; Walentowicz-Sadlecka et al., 2013).

Studies that investigate the effect of vitamin D
and its receptor on tumour formation in the female
reproductive system are few.

Studies show that women with a high level of
vitamin D have a lower risk (15 to 25%) of the
breast, colon, endometrial and rectal cancer. High
level of vitamin D can increase the chances of sur-
viving even after cancer diagnosticate (Reichrath
et al., 1998). The metabolism of vitamin D in the
body is closely linked with the levels of calcium,
phosphorus and magnesium, as well as parathyroid
hormone (PTH). PTH plays an important role in
calcium-phosphorus metabolism by regulating the
stable concentration of calcium and phosphorus in

the extracellular fluid. Study of recent decades
show that vitamin D deficiency may alter calcium-
phosphorus metabolism and thus can lead to a
number of degenerative changes in bone formation
(Holick, 2007).

Vitamin D deficiency is now seen as a com-
mon problem in women and thus, there is a need to
increase its level.

The aim of the study was to investigate vita-
min D deficiency as well as calcium-phosphorus
metabolism in women with various genital cancers.

MATERIALS AND METHODS

The fresh blood samples collected on a volun-
tary basis from 50 women diagnosed with genital
cancer who had applied to the Oncology Clinic of
the Azerbaijan Medical University and received
treatment. The studied include 28 women diag-
nosed with uterine cancer, 25 with cervical cancer,
and 7 with vulvar cancer. The diagnosis confirmed
based on general instrumental examination meth-
ods and pathohistological opinion. The control
group consisted of 20 healthy individuals.

Blood samples from case and control group
taken to determine the concentration of vitamin D,
calcium, PTH and phosphorus from the blood se-
rum.

The concentration of vitamin D in blood se-
rum was determined by immunoenzyme analysis
with the reagent kit belonging to the company "Bi-
oaktiva Diganostica". The concentration of cal-
cium and phosphorus was analyzed by colorimetric
method using "Human" kit.

Statistical analysis of the obtained results was
calculated by the Student non-parametric method.

RESULTS AND DISSCUSION

The metabolic activity of vitamin D, regard-
less of the source of the vitamin (exogenous or en-
dogenous) or its chemical form (cholecalciferol or
ergocalciferol), achieved through a number of en-
zymatic pathways that differ from each other. Vit-
amin D enters the body through food (dairy prod-
ucts, eggs, fish and meat). In addition, under the
influence of ultraviolet rays, vitamin D is synthe-
sized from 7-hydroxy-cholesterol in the skin and
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provides 90-95% of the body's need for vitamin D.
Meanwhile, provitamin D undergoes enzymatic
transformations in the liver and kidneys and con-
verted into the active metabolite 1,25-dihydroxivit-
amin D3 (1,25 (OH)-D3). 25(0OH)-D3 is stored in
adipose tissue and is an accurate biomarker of the
body's overall vitamin D status. Two major metab-
olites formed during the metabolism of 25(OH)-
D3: 24.25-dihydroxycholecalciferol [24.25(0OH)2-
D3] or 25-dihydroxycholecalciferol [1.25(OH)2-
D3] (Dobnig et al., 2008). The level of 25(OH)-D3
determined in the study.

The results show that concentration of vitamin
D in control group varies from 11.5-39.8 ng/ml and
in average reached to 25.82+0.29 ng/ml. In female
genital cancer, the level of vitamin D varies be-
tween 5.80-24.60 ng/ml and in average reached to
11.51+0.18 ng/ml. According to statistics, level of
vitamin D decrease in 2.2-fold (p<0.001) in pa-
tients with genital cancer (Figure).

Low levels of vitamin D caused by liver or
kidney disease, taking certain medications, limited
epidermal synthesis of cholecalciferol (living in
low-radiation areas, low exposure to sunlight, etc.).
Vitamin D and calcium metabolism is an important
factor for bone health (Maltsev et al., 2012). The
study showed that the concentration of PTH in fe-
male genital cancer increased by 32% (p<0.01)
compared to the control group and in average
reached to 29.6+0.5 pg/ml. The concentration of

this hormone varies in the range of 14.8-48.9
pg/ml. Meanwhile, the concentration of PTH in the
control group varies in the range of 13.5-24.6
pg/ml, and the average is 22.4£2.8 pg/ml. It is
known that there is an inverse relationship between
the secretion of PTH and the concetration of cal-
cium in the blood. So, when calcium ions in the
blood decrease, the secretion of the hormone in-
creases. Vitamin D is an active regulator of cal-
cium-phosphorus metabolism in the body. PTH
maintains normal calcium levels in the blood, es-
pecially ionized calcium, by affecting the intestinal
absorption function of calcium through the acti-
vated form of vitamin D (calcitriol) (Rastogi et al.,
2013).

Vitamin D deficiency leads to serious disorders
in calcium-phosphorus metabolism. Thus, vitamin
D deficiency slows down the absorption of calcium
from the intestine and disrupts the calcium-phos-
phorus metabolism in the body.

Significant change in concentration of potas-
sium and phosphorus observed in the blood of pa-
tients with tumours in female reproductive system.
Thus, the concentration of calcium in the blood se-
rum of these patients is significantly reduced
(22.9%) compared to the control group (p<0.01).
The concentration of calcium in patients with can-
cer of the female reproductive organs is 7.98+0.16
mg/dl (control: 9.81% 0.16 mg/dl).
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Fig. 1. Alteration of concentration of vitamin D and parathyroid hormone as well as calcium-phosphorus
metabolism in patients with malignant tumors of the female reproductive system.
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Table 1. Results of vitamin D, PTH and calcium-phosphorus metabolism in tumors of the female reproductive

system
Groups Results
Vitamin D3, ng/ml Parathormon, pq/ml Calcium, mgq/dl Phosphorus, mg/ml
Female patient with tumour in re- 11.51+0.18*** 29.60+050 7.98+0.16** 1.52+0.26*
productive system (n=50) (5.80-24.00) (14.80-48.90)** (7.15+0.80) (1.89-2.34)
Control (n=20) 25.82+0.29 22.40+2.80 9.81£0.16 1.69+0.35
(5.80-24.60) (13.50-24.60) (8.75-10.96) (1.54-1,75)

Note: ***- p<0.001; ** - p<0.01, *** - p<0.001.

Deficiency of vitamin D also leads to a de-
crease in concentration of phosphorus. The con-
centration of phosphorus in the blood serum of pa-
tients is 1.52+0.26 mg/dl (1.69+0.35). According
to the results of the comparative analysis, concen-
tration of phosphorus decreases by 11.2%
(»<0.005) compared to the control.

Based on the age, sex, and hormonal status the
calcium intake prescribed as a protective method
against decrease of calcium concentration in the
body (Beller et al., 2006). In addition, the intake of
vitamin D can increase the concentration of phos-
phorus in the body. Thus, the results show that vit-
amin D and its receptor play an important role in
cancer of female reproductive system. In addition,
vitamin D deficiency considered as a risk factor for
cancer of the female reproductive system.

It is impossible to compensate for the physio-
logical needs for vitamin D3 via food, therefore, its
main source is the B-ultraviolet rays of the sun.
Thus, these rays stimulate the synthesis of D3 from
provitamin D (7-dehydrocholesterol) in the skin ep-
idermis. This form of vitamin D regulates many
physiological processes such as proliferation and
differentiation of the epidermis. There are specific
receptors for D3 (1.25(0OH)2D that located in cells
of various organs and tissues, including mitochon-
dria. By possessing endocrine function, vitamin D
regulates gene transcription in nearly 40 cells. Thus,
vitamin D affects the transcription of the important
genes which make 3% of the human genome and re-
sponsible for the synthesis of sex hormones and car-
bohydrate metabolism.

1.25 (OH) 2D is a biologically active form of
vitamin D that binds to receptors located in the cell
nucleus, activates the expression of specific genes
in tissues, inhibits cell proliferation, induces apop-
tosis and differentiation, and prevents angiogenesis
in cancer seeds. Experimental studies show that
high doses of vitamin D suppress proliferation of

epithelium and carcinogenesis. Vitamin D is in-
volved in the process of carcinogenesis through
two biological forms: 1.25(OH),D and 25(OH)D.
25 (OH) D enters cancer tissue and shows a certain
anti-cancer effect. Later 1-a-hydroxylase promote
the conversion of 25 (OH) D to 1, 25 (OH) and this
conversion regulates cell proliferation, differentia-
tion, and apoptosis. Calcium thought to have an
anti-cancer effect in the presence of vitamin D, as
calcium is one of the main mediators of vitamin D-
induced apoptosis in cancer cells.

There is a metabolic relationship between Vit-
amin D and calcium, under normal physiological
conditions. Calcium homeostasis plays an im-
portant role in the circulation of 1.25 (OH),D. Its
level is inverse to the consumption of calcium. Re-
duction of the synthesis of 1.25 (OH) ;D in re-
sponse to a deficiency of trace element leads to a
decrease in calcium absorption. In addition, 1.25
(OH),D accelerates the release of calcium from
cells into the bloodstream. On the other hand, the
level of calcium in the blood affects the activity of
1-a-hydroxylase in the kidneys thereby increase
the concentration of vitamin D.

Thus, vitamin D has a mechanism that differs
from other classic vitamins and as a metabolic hor-
mone has anti-proliferative, anti-apoptotic and
anti-neongeon effects. The anti-cancer mecha-
nisms of this vitamin in carcinogenesis not fully
studied. The results show that maintaining optimal
levels of vitamin 25 (OH)D in the blood is one of
the most effective methods in the prevention of on-
cological diseases, including cancer of the female
genital organs.

REFERENCES
Beller U., Quinn M.A., Benedet J.L., Creasman

W.T., Ngan H.Y., Maisonneuve P., Pecorelli
S., Odicino F., Heintz A.P. (2006) Carcinoma of

35



Khalilova et al.

the vulva. FIGO 26th annual report on the results
of treatment in gynecological cancer. Int. J. Gy-
naecol. Obs., 95 (Suppl. 1): S7T-S27.

Dobnig H., Pilz S., Scharnagl H. (2008) Inde-
pendent association of low serum 25-hydroxyvit-
amin D and 1,25-dihydroxyvitamin D levels with
all-cause and cardiovascular mortality. Arch. In-
tern. Med., 168: 1340-1349; doi:
10.1001/archinte.168.12.1340.

Gagel R.F. (1993) Mineral and vitamin D RDA for
infants children and adults. In: Primer on the
Metabolic Bone Diseases and Disorders of Min-
eral Metabolism. 2nd ed., Favus M.J. (ed.). New
York: Raven Press, 413 p.

Garland C.F., Mohr S.B., Gorham E.D., Grant
W.B., Garland F.C. (2006) Role of ultraviolet b
irradiance and vitamin D in prevention of ovarian
cancer. Am. J. Prev. Med., 3: 512-514.

Golden N.H., Abrams S.A. (2014) Committee on
Nutrition optimizing bone health in children and
adolescents. Pediatrics, 134: 1229-1243.

Holick M.F. (2007) Vitamin D deficiency. MN.
Engl. J Med, 357 (3): 266-281: doi:
10.1056/NEJMra070553.

Kobyakova O.S., Deev I.A., Tyufilin D.S., Kuli-
kov E.S. (2015) Vitamin D - a new vector of can-
cer prevention? Bulletin of the RAMS, No. 5: 526-
533 (in Russian).

Lappe J.M., Travers-Gustafson D., Davies
K.M., Recker R.R., Heaney R.P. (2007) Vita-
min D and calcium supplementation reduces can-
cer risk: Results of a randomized trial. Am. J.
Clin. Nutr., 85: 1586—-1591.

Lurie G., Wilkens L.R., Thompson P.J.,
McDuffie K.E., Carney M.E., Terada K.Y.,
Goodman M.T. (2007) Vitamin D receptor gene

polymorphisms and epithelial ovarian cancer
risk. Cancer Epidemiol. Biomark. Prev., 16:
2566-2571.

Maltsev S.V., Arkhipova N.N., Shakirova E.M.
(2012) Vitamin d, calcium and phosphates in
healthy children and in pathology. Kazan: 120 p.
(in Russian).

Parkin D.M., Bray F., Ferlay J., Pisani P. (2002)
Global cancer statistics. CA Cancer J. Clin., 55:
74-108.

Rastogi A., Bhadada S.K., Bhansali A. (2013)
Pseudoarthrosis and fracture: interaction between
severe vitamin D deficiency and primary hy-
perparathyroidism. Singapore Med. J., 54 (11):
224-2217.

Reichrath J., Rafi L., Muller S.M., Mink D.,
Reitnauer K., Tilgen W., Schmidt W., Frie-
drich M. (1998) Immunohistochemical analysis
of 1,25-dihydroxyvitamin D3 receptor in cervical
carcinoma. Histochem. J.,30: 561-567.

Siegel R.L., Miller K.D., Jemal A. (2017) Cancer
statistics. CA Cancer J. Clin., 67: 7-30.

Turti T.V., Belyayeva L.A., Bokuchava E.G.,
Privalova T.E., Gorbacheva A.A. (2017) The
relevance of hypovitaminosis prevention in in-
fants. Vopr. Sovrem. Pediatr., 16(2): 131-141 (in
Russian). doi: 10.15690/vsp. v16i2.1714.

Walentowicz-Sadlecka M., Sadlecki P., Walen-
towicz P., Grabiec M. (2013) The role of vita-
min D in the carcinogenesis of breast and ovarian
cancer. Ginekol. Polska, 84: 305-308.

Zakharova I.N., Yablochkova S.V., Dmitriyeva
Yu.A. (2013) Known and unknown effects of vit-
amin D. Vopr. Sovrem. Pediatr., 12(2): 20-25 (in
Russian).

Qadin cinsiyyat sisteminin sislori zamam vitamin D vo biokimyovi miiayinalorin tayini

V.Z. Xalilova, A.Y. Qaziyev, G.A. Caforova, N.V. Qasimov

Azarbaycan Tibb Universitetinin Onkoloji Klinikasi, Baki, Azarbaycan

Mogqalads qadin cinsiyyet sisteminin miixtolif sislori olan xastslords vitamin D-nin, kalsium vo fosforun
diagnostik rolunun miigayisoli 6yronilmosi moagsadilo aparilmis todqigat isinin noticalori togdim edilibdir.
50 gadin cinsiyyat sisteminin miixtalif sislori diganozu qoyulmus xasta todqiq edilibdir. Biitiin xastalorda
vitamin D-nin, parathormon (PTH), kalsium va fosforun qatilig1 immunoferment va biokimyovi metodlarla
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toyin edilibdir. Badxassali siglor olan xostolords vitamin D-nin qatiliginin xosxassali sislor olan xostalorla
miiqayisads 2,2 dafa etibarli artmast miioyyon edilibdir. Bundan olave, badxassali sislor olan xastolorda
kalsium vo fosforun qatiliginin kontrola nsibaton shamiyyatli deracads azalmasi, PTH-nun gatiliginin iso
oksino artmasi askar edilibdir. Beloaliklo, gostorilon bu markerlor qadin cinsiyyot orqanlarinin sislorinin er-
kon diaqnostikasi va skriningi iigiin istifads edils bilar.

Acar sozlor: Qadin cinsiyyat orqganlarimin xargangi, vitamin D, parathormon, kalsium, fosfor

Omnpenesienue BuTaMuHa D 1 GnoxumMmuyeckne UCCIeJ0BAHUS NIPU OILYXOJISAX
JKEHCKHX I0JIOBbIX OPIaHOB

B.3. Xanunosa, A.1O. I'a3bieB, I'.A. Ixadaposa, H.B. Kacymosn
Knunuka onxonoeuu Asepbaiiodxcanckozo meouyunckozo ynugeepcumema, baxy, Azepbatioscan

B craTthe mpescTaBieHbl pe3ynbTaThl CPABHUTEILHOTO HCCIICAOBAHNS JUATHOCTHYECKON PO BUTAMUHA
D, xanpims u gochopa y ManMeHTOB C PAa3TUYHBIMHU OITyXOJIIMU KEHCKOW PEenpOyKTUBHONW CHCTEMBI.
HccnenoBano 50 ManueHTOK ¢ Pa3IMYHBIMHU OMYXOJISIMH JKEHCKHX IMOJIOBBIX OPraHoB. Y BCEX OOJBHBIX
KOHITeHTpamus ButamuH D, mapatropmona (I1PI'), kamsitus u dhocdopa B CEIBOPOTKE KPOBH ObLIIa OTIpee-
JICHA I/IMMYHO(i)epMeHTHBIM 1 OMOXMMHUUYECKUX METOAaMMU. YCTaHOBJ'IeHO, YTO KOHLCHTpALUd BUTaMUHA D
y MalMeHTOB CO 3JI0KAYECTBCHHBIMH OIYXOJISIMH IO CPAaBHEHUIO C MAIUCHTaMU C JOOPOKaYeCTBEHHBIMU
OIMmyXOJISIMH ObITa TOCTOBEPHO BhINIE B 2,2 pa3a. Tarke BhISIBICHO 3HAUYUTEILHOE YMEHBIICHUE COICPIKa-
HUA Kanblug u ¢ocdopa, a Taxke yBennderue [T y OOTbHBIX €O 3710KaYECTBEHHBIMH OIMYXOJISIMH T10
OTHOIIICHUIO KOHTPOJIF0. Takum 00pa3om, BCe 3T MapKEPbl MOTYT OBITh HCIIOJIb30BaHBI JUIS PAaHHEW aua-
THOCTHUKHU ¥ CKPUHUHTA MPH OMyXOJISX )KEHCKUX TIOJIOBBIX OPTaHOB.

Knruegwle cnosa: Onyxons sHceHCKUX N0I08bIX Opeanos, sumamut D, napameapmon, kanvyui u pocghop
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