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ABSTRACT

Report 91 pages, 6 table, 9 figures, 38 sources, 12 app.

Key words: primary dysmenorrhea, adolescent girls, bone metabolism, genetic marker,
bone mineral density, osteodensitometry.

The object of the study is adolescent girls with primary dysmenorrhea aged 13 to 18
years.

Aim of the project. Increasing the efficiency of research and early diagnosis of the role of
geno-phenotypic features of bone metabolism and bone mineral density in adolescent girls with
primary dysmenorrhea.

Methods: Instrumental, physiological, gynecological, clinical and laboratory.

The following data were determined: age, anthropometric data, data of gynecological
status, content of macronutrients, results of genetic and biochemical blood markers.

Results of the work and their novelty: The obtained results of the research make it
possible to expand diagnostic methods in practical health care from the standpoint of
determining the mineral density of bone tissue by the method of ultrasonic osteodensitometry.

The implementation of the results of research work through an in-depth study of genetic
markers and their identification have great prospects for assessing the risk group for the
development of osteopenic syndrome and the development of an algorithm for early diagnosis
(Appendix A), which was substantiated by the peculiarities of bone metabolism in adolescent
girls with primary dysmenorrhea, taking into account the analysis of clinical laboratory results.

Within the framework of this project, 1 master's and 2 doctoral dissertations are launched,
which will be carried out by the obtained results of this research (Appendix B, C, D).

The research results can be applied in different branches of medicine.

We have begun work on the implementation of the results of research work in the
practical health care of the Region Perinatal Center for outpatient and polyclinic service, SOE
"State Policlinic No. 1" on REM SI "UZAQO", secondary school No. 30 and secondary
educational institutions of the Aktobe region (Appendix E).

The practical significance of the project lies in the fact that the study of the role of geno-
phenotypic features of bone metabolism and bone mineral density will provide early diagnosis

and increase the effectiveness of the study of adolescent girls with primary dysmenorrhea.



CONTENT

INTRODUCTION. ... .t e e e e et eeeas 13
MAIN PART OF SRW REPORT ...t 20
1 Object and methods of r€Search............c.oviiiii i e 20
1.1 ObJeCt Of T@SEATCI. .. ...ttt et e e errae e 20
1.2 Methods 0f T€SEAICh. ......uie i 22
1.2.1 Assessment of the gynecological status of primary dysmenorrhea............................ 22
1.2.2 Ultrasound examination of bone mineral density.............cccoviiiiiiiiiiiiiiiiii i, 23

1.2.3 Study of genetic and biochemical markers of bone metabolism in

AdOIESCENE GITLS. ... .ett e e 24
1.2.4 Algorithm deVeIOPMENL... .. .ottt et e e e e e eee e e enaeas 26
1.2.5 StatiStiCal analySiS. .. ..ttt ettt e e 27
2 Results and diSCUSSION. ... .cuuuntt e e 28
2.1 Assessment of gynecological Status. .........ooeiiiuiiiiiii i e 28

2.2 Assessment of the state of BMD in adolescent girls with primary dysmenorrhea

0 the AKEODE TEEION. ... ettt e e e 31
2.3 Evaluation of biomarkers of bone metabolism in the examined

Y (0] (S 4 L4 o 35

2.4 Evaluation of genetic markers of polymorphism associated

LA LH 0T 1107 010 ) 00 1 40
CONCLUSION . . .ttt e e e e et et et e et e e e e 45
LIST OF USED SOURCES. ... ..o 47
APPENDIX A-Algorithm for early diagnosis of primary dysmenorrhea...........ccccceeveeieeninennnnen. 51

APPENDIX B- Extract from the protocol of the Academic Council on the approval of the

topic of the master's thesis and the scientific advisors of the master's student......52
APPENDIX C-Extract from the protocol of the Academic Council on the approval of the

topic of the doctoral thesis of the doctoral student......................oiieennn .53
APPENDIX D-Extract from the protocol of the Academic Council on the approval

of the scientific advisors of the doctoral student .............................ee .54
APPENDIX E-Acts of implementation of scientific research work........................... 55
APPENDIX F-Visual analogue scale of pain intensity (VAS)........c..cooiiiiiiiiiiiiiit. 60
APPENDIX G-Certificate of entering information into the state register of rights to the

copyright object No. 16666 dated 04/14/2021.........cooiiiiiiiiiiiiiiiieeen, 61

APPENDIX H-Certificate of acceptance of an article for publication in in the journal
4



WoS SCIE Q2
APPENDIX J-Application for the grant of a patent of the Republic of Kazakhstan

for a utility model
APPENDIX K-Program of International scientific and practical conference "Modern

medicine: a new approach and relevant research” (in Russian and English

languages)
APPENDIX L-Abstracts with a report at the International Scientific and Practical

conference "Modern medicine: a new approach and relevant research"

Appendix M-Abstract with a report at the LX International Scientific Conference
students and young scientists "Science: Yesterday, Today, Tomorrow" in the

framework of the 30th anniversary of Independence of the Republic of

Kazakhstan



TERMS AND DEFINITIONS

This SRW report uses the following terms with their respective definitions.

Alleles

Anamnesis

Biomarker

Bioelements

Bioelement composition

Body mass index

BQI

Child's representative

Densitometer

Diagnosis

Diagnostics

Dysmenorrhea

Early puberty

Gamma coefficient

Gene

Heterozygous alleles

Homozygous alleles

Interquartile range (interval)

alternative variants of the gene at each locus (one from the
mother, the second from the father).

set of information about the patient and the development of the
disease obtained by interviewing the patient himself and those
who know him.

characteristic (biological trait) that is used as an indicator of the
state of the whole organism.

elements that are constantly part of the body, necessary for its
vital activity and exhibit biological properties.

the content of bioelements in the body.

ratio of body weight in kilograms to the square of height
expressed in meters (kg/m?2).

stiffness index - were determined from the QUS measurements.
a legal representative accompanying a patient under the age of
18, may be one of the parents, a close relative, or a guardian.
device that assesses the condition of bone tissue in a non-
invasive way, which is used to detect diseases of osteoporosis.
medical report on the pathological state of health of the subject.
various methods of diagnosis.

cyclical pathological process manifested by pain in the lower
abdomen during menstruation, accompanied by a complex of
psychoemotional and metabolic-endocrine symptoms.

its first signs appear in girls at the age of 8-9 years, and the
final ones at 10-12 years.

indicator of the rate of delta change as a result of minor
fluctuations in the price of the underlying shares.

section of DNA encoding a polypeptide chain.

different alleles.

both alleles are identical.

interval of attribute values containing the central 50% of the



In vivo

In vitro

Kolmogorov-Smirnov criterion

Late sexual development

Level of statistical significance

Mann-Whitney criterion

Macronutrients

Mutation

Median

Menarche

Micronutrients

Mean value

Osteopenia

Osteoporosis

P value

observations of the sample, that is, the interval between the
25th and 75th percentiles.

inside a living organism or inside a cell.

technology for performing experiments when experiments are
carried out "in vitro" - outside a living organism

nonparametric criterion of agreement, in the classical sense,
designed to test simple hypotheses about the affiliation of the
analyzed sample to some well-known distribution law.

the appearance of its first signs at the age of 13 years and later,
as well as the absence of menstruation at 15 years.

value of the a-error allowed by the researcher, that is, the
maximum probability of erroneous rejection of the null
hypothesis of the statistical test allowed by the researcher.
Usually, the values 0.05, 0.01 or 0.001 are taken as the
magnitude of the significance level.

statistical criterion used to assess the differences between two
independent samples by the level of a quantified trait.
bioelements that are contained in the human body in
significant quantities, from tens of grams to tens of kilograms.
universal property of living organisms that underlies evolution
and selection, and consists in a sudden change in genetic
information.

value of a trait that bisects the distribution of observations in
the interval of trait values, that is, half of the values in the
sample are less than the median, and the second half is greater
than it.

the first menstruation.

interaction between vitamins and minerals in the process of
their assimilation by the body.

descriptive parameter that is a measure of the central trend for
approximately normally distributed data.

low mineral density of bone tissue.

less than -2.5 is osteoporosis with a high risk of fractures.

probability of erroneous rejection of the null hypothesis



Pathogenesis

Pathology

Primary

dysmenorrhea

(primary-functional)

Postmenopause

Prepubertal phase

Puberty phase

Post-pubertal phase

Puberty

Reliability

SOS

Standard deviation

Spearman's

coefficient

rank correlation

calculated during the statistical test. To make a decision on
whether it is necessary to reject the null hypothesis based on
the results of a statistical test, the value of p is compared with
the critical (threshold) significance level (a-error) accepted by
the researcher.

study of the mechanism of development, course and outcomes
of diseases.

disease; a condition that differs from the norm.

occurs from the moment of the formation of ovulatory cycles,
in the absence of pathological changes in the pelvic organs.
long period that occurs after premenopause and menopause,
characterized by complete extinction of the reproductive
system.

characterized by a significant acceleration of the growth rate of
the body in length, the appearance of the first external signs of
puberty.

characterized by the processes of puberty and the rapid
formation of the adult level of development of the system of
reproductive organs.

characterized by the completion of puberty, characteristic of a
mature organism of signs, the cessation of body growth in
length.

morphofunctional restructuring of the body for individual
development in connection with the acquisition of the ability to
procreate.it is typical for the peripubertal period.

degree to which the measurement reflects the true value of the
measured attribute. Reliability of the study (the internal validity
of the study) is determined by the extent to which the results
obtained are valid for this sample.

reflection of the microarchitecture and elasticity of the bone.
descriptive statistic that is a measure of scattering for
approximately normally distributed data.

quantitative assessment of the statistical study of the

relationship between phenomena used in nonparametric



Symptom

Syndrome

Tanner Scale

VACUETTE tube

Z - criterion

Z-criteria - less than -2.0

Z-criteria - more than 2.0

Z-score

methods.

sign of a disease that is not characteristic of a healthy body,
used for the diagnosis and prognosis of the disease.

stable combination of a number of symptoms (symptom
complex) with a single pathogenesis.

based on the physical observation of changes in external
primary and secondary sexual characteristics, such as changes
in breast size, male and female genitalia and pubic hair
development.

sterile, lidded tube with thin air containing reagents and other
additives.

important indicator of densitometry, the parameter shows how
much the patient's bone density corresponds to normal
indicators for his gender, age group, body weight.

SD decrease in bone mass compared to the age norm.

SD of normal bone mass compared to the age norm.

result of comparing the patient's bone density with the average

of his age group.



LIST OF ABBREVIATIONS AND DESIGNATIONS

The following abbreviations and designations are used in this research report

AR
Ax
Ax0
Ax1
Ax2

Ax3

BMI

BMD

BQI

Ca

CALCR
CALCR C/C
CALCR T/C

CALCRT/T
CI

COLI1Al
COLI1A1 G/G
COLI1A1 T/T
COLIA1 T/C

ICD
IMM
IHLA
IFLA

LE

Ma0

Aktobe region

the development of hair in the armpit.

no hair

there are single hairs

there is a solid hair covering, occupying a relatively small area, but smaller
than in adults

there is a solid full hairline on the adult type

body mass index

bone mineral density

bone stiffness index

calcium

Calcitonin receptor

a risk allele/mutation in this polymorphism has not been identified
polymorphism predisposing to osteoporosis was detected in a heterozygous
form

polymorphism predisposing to osteoporosis was detected, not detected
confidence interval

a polymorphism in the alpha-1 genes of the type 1 collagen protein chain
polymorphism predisposing to osteoporosis was not detected
polymorphism predisposing to osteoporosis was detected, not detected
polymorphism predisposing to osteoporosis was detected in a heterozygous
form

International Classification of Diseases

immunofluorescence method

immunochemiluminescence analysis

immunochemistry fluorescence analysis

potassium

level of evidence

development of mammary glands

glands protrude above the surface of the chest
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Mal glands are slightly protruding (the oblique circle together with the nipple
forms a single cone)
Ma2 glands are significantly protruding together with the nipple and the

periarticular circle, have the shape of a cone

Ma3 the body of the gland takes a rounded shape, the nipples rise above the
periarticular circle

MC menstrual cycle

Me age of onset of the first menstruation (years, months)

Me0 absence of menstruation

Me-1 2 menstruation at the time of examination (menarche)

Me?2 regular menstruation for 6 months

MES Ministry of Education and Science

Mg magnesium

MH RK Ministry of Health of the Republic of Kazakhstan

Na sodium

P pubic hair development

PO no hair

P1 single hair

P2 hair on the central part of the pubis, thicker, longer

P3 thick, long, curly hair, on the entire pubic area

PD primary dysmenorrhea

PCR polymerase chain reaction

PMS premenstrual syndrome

PTH parathyroid hormone

RK Republic of Kazakhstan

SOS a reflection of the microarchitecture and elasticity of the bone

SRW scientific research work

UE ultrasound examination

VAS visual analog scale

VDR intracellular vitamin D receptor

VDR T/T a normal variant of the gene

VDR T/C a heterozygous form of polymorphism

VDR C/C a rare variant of polymorphism associated with an increased risk of

osteoporosis, in a homozygous form
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WKMU West Kazakhstan Medical University
WHO World Health Organization
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INTRODUCTION

Relevance, scientific novelty and significance of the project. The results of the
dissertation work previously obtained by the applicant on the topic "The state of mineral density
and features of bone metabolism in adolescents of Western Kazakhstan", among conditionally
healthy adolescents, osteodensitometry revealed a decrease in bone mineral density (osteopenic
syndrome) in 70% of the examined (Z—score -2.0£0.5). Also, the average vitamin D deficiency
among adolescent girls compared to the examined boys indicates an examination of the state of
bone metabolism, including a decrease in bone mineral density, which was a prerequisite for the
development of the idea of the planned project [1].

In the State Program for the Development of Healthcare of the Republic of Kazakhstan
for 2020-2025, new principles of social policy and child protection are identified as one of the
important priorities of the country's development in the coming years. Taking care of children is
an integral part of the state policy of our country.

As one of the seven long-term priorities, healthcare is an important area that provides
state social guarantees for the protection of public health and supports the personal responsibility
of citizens for the protection and improvement of their health.

In order to improve the quality of life of the younger generation in the Republic of
Kazakhstan, attention should be paid to the prevention and treatment of diseases at early stages,
the conduct of major chronic and infectious diseases; modernization of medical and
pharmaceutical education and science; improving the quality of medical training and improving
drug policy [2].

Adolescence is a period of development when a positive energy balance is crucial for
puberty, menarche and regulatory menstruation. Low estrogen levels negatively affect bone
health, puberty, sexual function and fertility. During puberty, the highest level of bone formation
in a woman's life is observed. Adequate nutrition, physical activity and estrogen are crucial for
bone development and prevention of osteoporosis [3].

In the present conditions, it is extremely important to protect the health of adolescent
girls, which subsequently determines the reproductive potential of the nation. Increasing
environmental aggression, stress, social and economic instability create unfavorable conditions
for the development of the younger generation. The study of the reproductive function of
adolescents should be carried out taking into account the parameters of physical development,
since the processes of sexual, physical development and bone remodeling are closely interrelated

and interdependent. In this regard, the aim of the work was to increase the effectiveness of
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research and early diagnosis of the role of geno-phenotypic features of bone metabolism and
bone mineral density in adolescent girls with primary dysmenorrhea.

Osteoporosis is a common disease among both the female and male population. Previous
studies have mostly focused on women, while more attention should be paid to men. Studies
have shown that every fourth man over the age of 50 suffers from a fracture associated with
osteoporosis during his life. Data from a systematic review and meta-analysis of 33 studies have
shown that the prevalence of osteoporosis in Chinese elderly men is 23%. Peak bone mass is the
main factor determining the risk of osteoporosis in older age. Adolescence is a critical period for
the accumulation of minerals in the bones. Bone mass increases by about 45% during puberty
and reaches about 90% of its peak value for adults by the end of puberty. Thus, getting enough
bone mass in adolescence may be a key factor in preventing osteoporosis [4].

In adolescents, few studies have studied the effect of the distribution of adipose tissue on
bone mass. Most studies of the correlation of adipose tissue with the bone mass of adolescents
focus on the total body fat mass. Moreover, the results of these studies are contradictory. Some
studies have reported a positive relationship between total body fat and BMD or bone mineral
content, while others have reported a negative or zero relationship [5].

Now one of the urgent problems of pediatric and adolescent gynecology is dysmenorrhea
[6].

Adolescent girls with dysmenorrhea represent an increased risk group for menstrual
dysfunction and the formation of pathology of the reproductive system [7].

Dysmenorrhea is a difficult menstrual flow, and in clinical practice implies painful
menstruation, which is accompanied by endometrial rejection during menstruation with a
cyclically recurring pain syndrome [8].

Dysmenorrhea is the occurrence of severe pain in the lower abdomen of a cramping
nature, which can be accompanied by vomiting, headache, back pain, diarrhea, fatigue during
menstruation. Primary dysmenorrhea is characterized as pain resulting from excessive
pathological contraction of the uterus, not palpable during clinical examinations, lesions in the
pelvis. Primary dysmenorrhea usually occurs a year or two after menarche. Menstrual pain
begins a few hours before or during menstrual bleeding and lasts 2-3 days. The most severe pain
occurs in the first 24-36 hours of menstruation. Consistently, the inclusion and exclusion criteria
among the surveyed adolescent girls were chosen from the above-mentioned features in their
study, and this makes it possible to make an accurate representative sample [9].

Dysmenorrhea often significantly reduces the quality of life of the female population and
is still an important public health problem. Despite numerous studies, the pathomechanism of

dysmenorrhea has not been fully studied.
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Based on the results of several studies conducted, it should be noted that severe menstrual
pain associated with primary dysmenorrhea affects the quality of life depending on the general
state of health.

According to WHO, up to 94% of girls aged 10-20 years and 8.8% of women aged 19-41
years suffer from menstrual pain. Dysmenorrhea often significantly reduces the quality of life
and can even be the reason for absence from school or work.

According to a study conducted by the authors of the Maulana Azad Medical College
(New Delhi, India), dysmenorrhea was detected in 67.2% of girls aged 13 to 19 years who had
menarche for at least a year (198 teenage girls) [10].

The incidence of dysmenorrhea is diverse, high 35-92% and 8-80%, however, in Russian
adolescents in a wide range ranges up to 45-93%, and in women of reproductive age in the USA
50% is observed [11].

Dysmenorrhea is a serious problem for the health of adolescents, as well as for
practitioners who negatively affect the daily activities and quality of life of teenage girls.
Adolescents have different courses of dysmenorrhea, which affects the lifestyle and does not
respond to treatment, requires professional attention and proper in-depth diagnosis of this
disease.

Related to this all practical healthcare professionals in the care of adolescents should be
more knowledgeable and actively participate in the early diagnosis and treatment of
dysmenorrhea.

This project presents new knowledge, in particular, about the relationship of primary
dysmenorrhea with pain sensitivity, quality of life and mineral density and metabolism of certain
bone tissue.

In infant girls, concentrations of both E1 and E2 were significantly higher at about 3
months of age (0.25 years) than in older prepubescent girls (P <0.001), and the average
concentration of E2 was significantly higher than the median concentration of E1 in girls aged
about 3 months (P <0.001) and 1 year (P = 0.001). On the contrary, at the age of 1 to 7 years, the
average concentration of E1 was significantly higher than the median of E2 (P <0.001). From
about 10 years of age, the concentrations of E1 and E2, as well as the estimated free levels of E1
and E2, increase significantly with increasing age and reach a peak at the age of 15 to 16 years.
The average concentration of E2 in adults was relatively constant up to +40 years, but with a
large individual variation, presumably reflecting the differences associated with the period of
puberty and the day of the menstrual cycle during blood sampling. The average concentration of

E2 in women was significantly higher than their average concentration of E1 [12].
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In a study conducted by Hanne Frederiksen and co-authors, serum concentrations of E1
and E2 were determined in 545 prepubescent and puberty-aged girls stratified by stage B1 - BS
of the Tanner breast. The highest measured concentration of E2 in prepubescent girls up to 7
years was 20 pmol /L. In older prepubescent girls (> 7 years), the concentration of E2 was
slightly higher, which increased with age. Almost all E2 concentrations were above 10 pmol/L in
girls with breast stage >B2 and above 100 pmol/L in girls with breast stage B4 — B5. In addition,
the alleged postmenarchal women had higher serum concentrations of E2 than the premenarchal
girls at stages B4 — B5. (Fig. 3 and 4).4). A similar pattern was observed for E1, in which the
majority of prepubescent girls under 7 years of age had an E1 concentration of <10 pmol/L (the
highest concentration was 30 pmol/L), and the majority of prepubescent girls over 7 years of age
had a similar pattern. E1 concentrations in the range from 10 to 100 pmol / 1 [13].

According to a study by Kimberly Humann, it was noted that functional hypothalamic
amenorrhea is common among athletes, which is explained by the synergistic relationship of
exercise and low weight with puberty and the menstrual cycle. Low estrogen levels manifest
themselves in different ways: amenorrhea, low bone mineral density, vaginal and breast atrophy,
infertility and dyspareunia, as hormone replacement with physiological dosing of transdermal
estrogen and cyclic progesterone to improve the bone health of a young woman [14].

It is possible that the variability of the functioning of the reward nervous system in
adolescent studies may be related to individual differences in hormone levels. Researchers have
suggested that high levels of estradiol and testosterone may enhance responses in neural affective
and reward processing regions that are activated differently in adolescence compared to other
developmental stages. Most studies of hormone production in adolescents (i.e. between the ages
of 10 and 13 years), as a rule, focus on testosterone and estrogen or estradiol levels. Elevated
levels of these hormones are a biomarker of puberty development and serve to more accurately
measure the level of puberty of a teenager compared to age or subjective indicators, such as self-
esteem of the puberty stage or, for women, the age of the onset of menarche. Our results show
that in early adolescence, an early increase in testosterone and estradiol levels may lead to a
(potentially temporary) decrease in the level of cognitive control over reward system activation,
suggesting that interventions for early adolescents should target young people with low cognitive
control during this sensitive period of development [15].

According to modern literature, large-scale work is being carried out with the problem of
dysmenorrhea, using the example of treatment strategies and tactics [16].

The expected results of this project are aimed at a systematic review of the world
literature on the advantages of early diagnosis methods used in physiology, gynecology and

pediatrics.
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Institute of Biomedicine, Physiology, Faculty of Medicine, University of Eastern Finland,
Fat-free body weight (MT) was positively associated with bone mineral density (BMD) in
children and adolescents, but the relationship between fat mass (LM) and BMD remains
controversial. Some biomarkers secreted by adipose tissue, skeletal muscle, or bone may affect
bone metabolism and BMD. We investigated the relationship of MT, LM and other biomarkers
with BMD in children [17].

Lisa B. Rokoff 1, Cheryl L. Rivas-Schyman Department of Lifelong Chronic Disease
Research, Department of Population Medicine, Harvard Medical School and Harvard Pilgrim
Health Institute, Boston, Massachusetts, USA. Analyses by scientists from the United States
show that central obesity is associated with a lower Z-index, and BMD only in children with the
highest levels of abdominal fat. This discovery increases the likelihood of a threshold above
which the central adipose tissue becomes more metabolically active and thereby negatively
affects the bones [18].

There is evidence that the concentration of vitamin D is also considered an important
predictor of this disease, which provides a prerequisite for clarifying the role of vitamin D in the
pathogenesis of primary dysmenorrhea [19].

Many problems of menstrual dysfunction are associated with successive physiological
events of puberty and can increase the effectiveness of its solution with the participation of
practical healthcare.

According to the results of I.A. Deev and co-authors of the SSMU of the Russian
Federation (2017), 8.1% of girls registered a delay in sexual development, and there was also an
advance in growth, development of the uterus and ovaries among adolescent girls aged 13 to 16
years in comparison with rural peers [20].

The results of the study conducted by Saratov scientists confirmed that the high
prevalence of hypovitaminosis D among adolescent girls (89.2%), which in more than half of
cases was in the deficit range (63.8%), only 14.7% of patients with hypovitaminosis D had
harmonious physical development. Based on these data, it is clear that the period of formation of
the function of the reproductive system should be considered as a risk factor for the development
of D-deficient conditions, increasing against the background of disorders of fat metabolism [21].

The value of vitamin D is known as a regulator of bone metabolism and calcium-
phosphorus homeostasis and its role in the development of a number of pathological conditions.
The accumulated data suggest a key role of the pleiotropic effects of vitamin in the genesis of
reproductive physiology and the formation of certain gynecological diseases. The conducted
systematic analysis by I.V. Kuznetsova (2018) provides a direction for further experimental and

clinical evaluation of vitamin D deficiency in endometriosis and oncological diseases. The
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results of the presented study showed that the prevalence of vitamin deficiency occurs in 32% of
girls, deficiency - in 58% and an adequate level in 10% of the surveyed [22].

According to I.G. Zhukovskaya (2019), the average level of vitamin D deficiency and
insufficiency did not differ by age, however, there was a significant increase in the frequency of
vitamin D deficiency in postmenopausal compared with the reproductive and premenopausal
periods [23].

In accordance with modern concepts, vitamin D is a steroid prohormone, which, along
with parathyroid hormone (PTH) and calcitonin, plays an important role in the regulation of
genes involved in calcium-phosphorus and bone metabolism.The effects of vitamin D are
mediated by its binding to a specific steroid receptor (vitamin D receptor, VDR), which has
transcription factor activity. The formation of a complex of steroid vitamin D receptors leads to
the activation or suppression of many target genes that regulate bone remodeling, calcium
homeostasis, and the immune response [24].

There is a strong correlation between vitamin D deficiency and the incidence of bone
pain. However, the potential underlying mechanisms by which vitamin D may exert its pain
relieving effect are poorly understood. In this review, we discuss pathways involved in pain
perception and processing, primarily at the level of the dorsal root ganglion (DRG) neurons, and
the potential interactions between vitamin D, its receptor (VDR), and known specific pain
signaling pathways, including nerve growth factor (NGF), glial neurotrophic factor (GDNF),
epidermal growth factor receptor (EGFR) and opioid receptors [24].

Various studies provide a list of genes that are effective in osteoporosis, such as VDR,
Coll Al, alpha estrogen receptor, interleukin-6, and protein 5 associated with the LDL receptor.
The relationship between CollAl Spl polymorphism and BMD has been investigated among
different populations. Previous studies have shown an association between CollAl Spl
polymorphism and low BMD, osteoporosis, and an increased risk of fractures, while some have
not reached statistical significance. In healthy prepubertal children, only a small number of
studies have been conducted to investigate the possible effect of the Coll Al gene polymorphism
on BMD [25].

A new era of genomic medicine has been ushered in by advances in genome sequencing
technology and a dramatic increase in the efficiency of molecular gene editing tools 1. With
increasing evidence that some genetic variants may have pleotropic effects on two or more
phenotypes, it is possible that therapeutic genetic interventions to treat one disease may have
beneficial or adverse effects on other phenotypes throughout life [26].

Moreover, 1512704673 in CALCR, associated with birth weight and adult waist

circumference, was not associated with waist circumference in previous GWAS, but showed
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significant genome-wide associations with other obesity / anthropometric features such as BMI
and hip circumference in adults 20. 35, 36. CALCR encodes a calcitonin receptor protein that is
involved in maintaining calcium homeostasis. Our study also showed that CALCR, as well as
two other genes previously known to be associated with BMI in adults (SCARB2 and KLF3-
AS1) 35,37, had a combined effect on birth weight and adult BMI. These three loci are notable
in that, to date, no locus has been reported associated with either birth weight or obesity traits of
general genome significance. Functional studies of these loci can reveal biological pathways of
obesity that begin at an early age [26].

The combination of hormonal, neurovegetative, metabolic, and psychoemotional
disorders in dysmenorrhea requires a comprehensive differentiated approach to early diagnosis
and treatment to significantly reduce the frequency of this disease.

A randomized controlled study of the Department of Obstetrics and Gynecology (Afyon
Kocatepe University Hospital, Turkey) revealed significant and positive correlations between
vitamin D levels and scores on a visual analog scale and a significant decrease in serum vitamin
D levels in patients with dysmenorrhea indicate a possible role of vitamin D deficiency in
primary dysmenorrhea of women aged 18-25 years [27].

According to the results of an observational study by Turkish authors, a significant and
negative correlation was found between vitamin D and symptoms associated with dysmenorrhea.
Vitamin D replacement therapy led to a significant reduction in symptoms in women in the 18-
30 age group [28].

According to Iranian scientists, supplements in high doses of vitamin D have an effect on
reducing the prevalence of premenstrual syndrome (PMS) and dysmenorrhea, and also have a
positive effect on the physical and psychological symptoms of PMS [29, 30].

50 scientific articles have been analyzed on the problem of vitamin D deficiency, despite
the fact that the effect of vitamin D deficiency on the health of children and adolescents has been
studied for a long time, information about the role of vitamin D in the formation of menstrual
function in puberty girls is scarce and ambiguous [31].

Vitamin D plays a crucial role in sexual development, possibly due to its effect on
calcium homeostasis, cyclic fluctuations of sex steroid hormones or mineral density and bone
metabolism [32], [33].

We will not only show the multifactorial effect of primary dysmenorrhea in adolescent
girls, but also suggest future research areas and directions for future research by researchers
regarding bone metabolism of the link between osteopenic syndrome [34].

Medical professionals working with young people should participate in a comprehensive

review of the problems of the menstrual cycle within the framework of its adolescent and sexual
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development. Thus, psychological growth is discussed, as well as important aspects of puberty.
even in our rapidly developing era of medical technology, a thorough medical history and a
pelvic floor examination remain the basis for any assessment of these teenage girls.

At the same time, under the influence of these changes, from the various facts listed
above, the therapeutic and diagnostic effects of vitamin D, from the connection with the structure
at the genetic level, a comprehensive assessment of these changes with a prognosis for the
presence of bone mineral density can be justified.

And therefore, in order to increase the effectiveness of research and early diagnosis of the
role of geno-phenotypic features of bone metabolism and bone mineral density in adolescent
girls with primary dysmenorrhea in the data of the RK is relevant and extremely necessary.

The project has a scientific novelty, as for the first time in Kazakhstan, the multifactorial
effect of primary dysmenorrhea in adolescent girls is determined, and the directions of future
research of researchers are also proposed, which will allow the general public to improve their
understanding of the state of bone metabolism in relation to the relationship between osteopenic
syndrome.

Practical significance The practical significance of the project lies in the fact that the
study of the role of the geno-phenotypic features of bone metabolism and bone mineral density
will provide a choice for early diagnosis of the syndrome and preventive measures of primary
dysmenorrhea in adolescent girls with respect to the structure at the genetic level, a
comprehensive assessment of these changes with a prognosis for the presence of bone mineral
density can be justified.

The purpose of the study in 2021: To increase the effectiveness of research and early
diagnosis of the role of geno-phenotypic features of bone metabolism and bone mineral density
in adolescent girls with primary dysmenorrhea (Appendix B).

Tasks of the reporting period for 2021:

1) To study the gynecological status and determine the relationship with the bone mineral
density of the examined adolescent girls.

2) To study genetic markers (CALCR (rs1801197), COL1A1 (rs1800012), 7014A-VDR)
polymorphisms associated with osteoporosis and biomarkers of bone metabolism in the
examined adolescent girls.

3) Based on scientific data, to develop an algorithm for early diagnosis of the features of

bone metabolism (osteopenic syndrome) in adolescent girls with dysmenorrhea.
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THE MAIN PART

1 Object and methods of research

The study design is a one-story cross-sectional study. The work was approved by the
local ethics Committee of the West Kazakhstan Marat Ospanov Medical University (meeting No.
8 of 14.10.2020). The research work was carried out in accordance with the principles of the
Helsinki Declaration and subsequent amendments. The study was conducted in the Aktobe

region.

1.1 Object of the study

The object of the study is adolescent girls with primary dysmenorrhea aged 13 to 18
years. Statistical data on the size of the child population in the coverage from 13 to 18 years were
obtained from the official source of the Department of Statistics for the Aktobe region. This
disease was divided into classes of MDK-10. In the calculation, Form No. 025U "Primary
admission of teenage girls" was used. The respondents were selected by random sampling. The
total number of teenage girls aged 13-18 years is 27,972 thousand. Among these girls, we
selected a sample randomly. The sample size will not change much for groups of more than
20,000 people. The incidence of dysmenorrhea among the studied groups of adolescent girls is
up to 8-83%. According to our data, the incidence of primary dysmenorrhea among adolescent
girls was 26-30%.

Using a calculator, the sample size was calculated on the website Raosoft.com . the
margin of error was - 5%; confidence level - 95% according to the calculation of the formula, the
recommended sample size is 337 teenage girls (if the scientific and technical project is in full - 3
years), the larger the number, the more complete and accurate the value in the results of the
study, nevertheless, in accordance with the 12-month periodicity and the amount of funds of the
scientific and technical project, 105 respondents were calculated, since it would be possible to
add another 20% of the total number of examined children.

All the examined teenage girls and their parents filled out a written informed consent to
conduct additional research, only those respondents who had received consent conducted
research.

Inclusion criteria: age - teenage girls from 13 to 18 years; regular menstrual cycle (for 27-
32 days); first-time sign of primary dysmenorrhea; menarche for 1 year; girls who have not taken
exogenous hormones and drugs affecting the central nervous system for 1 year; above 7 points
on the VAS pain description scale for 1-3 days of the menstrual cycle; negative response to

sexual contact; body mass index of at least 15% and not more than 25%.
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Exclusion criteria: girls with diseases and abnormalities of the pelvic organs; after
surgical treatment of the pelvic cavity; in the presence of a medical abortion in the anamnesis;
with the detection of neurological and psychiatric abnormalities in the anamnesis; with a positive

pregnancy test result; children under 13 and over 18 years old cannot participate in the study.

1.2 Research methods

1.2.1 Assessment of the gynecological status of primary dysmenorrhea

The assessment of the gynecological status of primary dysmenorrhea among the
children's population was carried out in the consultative and diagnostic center, in the office of a
pediatric and adolescent gynecologist and at the Department of Normal Physiology of the NJSC
West Kazakhstan Marat Ospanov Medical University. In the last decade, there has been a
noticeable change in gynecological morbidity, among which dysmenorrhea, amenorrhea and
oligomenorrhea of adolescent girls predominate. This pathology was considered as a functional
condition, and a number of authors regard it as a manifestation of the pathology of the
reproductive system, often a hereditary disease. Timely detection PD will eliminate late visits to
a doctor's appointment, as well as be informed and conditioned by the knowledge of adolescents
and their parents on puberty issues. As noted, in the world data, the practice is widespread that
the examination begins at the age of 12-13, if by this time there are no signs of puberty. From
this point of view, we started a planned study that was conducted in the Western region, Aktobe
region, the Republic of Kazakhstan. The total population among residents of teenage girls in the
region was 27,972 thousand. According to the sequence of research works, first of all, the
studied group of teenage girls were examined at the reception of a pediatric and adolescent
gynecologist at the Regional Perinatal Center of the CDC according to the standard protocol.

As part of the implementation of the scientific and technical project in accordance with
the calendar plan, work has begun since May 2021.

Gynecological status of adolescent girls of Aktobe region

The first stage of the examination of adolescent girls with PD was devoted to the
anamnesis of life and disease. According to the results of the study on the study of gynecological
status: complaints were clarified - collection of complaints, a complete history - the sequence of
symptoms,

The second stage of the examination began with a general and gynecological
examination. The assessment of physical development was carried out by measuring
anthropometric indicators by absolute indicators of body length and weight (height, weight).

Standard anthropometric instruments were used: a height meter, medical scales, a plastic
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measuring tape. Sexual development was assessed taking into account the presence and severity
of secondary sexual characteristics. The gynecological examination assessed the presence and
nature of hair loss, the anatomical structure of the external genitals, as well as the definition of
the VAS pain scale of primary dysmenorrhea (Appendix F, G).

The third stage of the study includes additional diagnostic methods for a wide range of

studies of the desired pathology.

1.2.2 Ultrasound examination of bone mineral density

The main ultrasound examination for the determination of BMD, for the determination of
bone mineral density in adolescent girls with primary dysmenorrhea was performed on the
device osteodensitometer brand SONOST-3000, South Korea through the heel bone. This
method will make it possible to diagnose osteopenic syndrome/osteoporosis among the studied
adolescent girls, which indicates a decrease in BMD.

According to clinical guidelines (2009), the term "osteoporosis" should not appear in
pediatric densitometric reports without a history of bone fractures. Again, the T-index should not
be used to assess bone mineral density in children and adolescents. The conclusion about the
"decrease in bone mass compared to the age norm" can be made only on the basis of the Z-
criterion of less than -2.0 SD. With a Z-criterion of more than -2.0 SD of bone mineral density,
the conclusion summarizes: "the indications are within the age norm." Nevertheless, a specific
study takes into account the Z-Score indicator, since the main study group is teenage girls. Three
parameters - broadband ultrasound attenuation (BUA, dB/MHz), sound velocity (SOS, m/s) and
stiffness index (BQI) - were determined from the QUS measurements. BUA indicates the
mineral content of bone tissue. SOS is a reflection of the microarchitecture and elasticity of the
bone [ 27 ]. BQI is calculated from BUA and SOS values using the following formula: BQI =
(0.67 x BUA + 0.28 x SOS) - 420. All measurements were performed by the same trained
researchers.

The quality control of the sonometer was carried out before the measurements by directly
superimposing the phantom signal on its converters. The in vivo variation coefficients for BUA
and SOS were 2.3% and 0.2%, respectively. In the examined group of adolescents, depending on
the percentage and quantitative values of this indicator, they are ranked into groups depending on
the state of the BMD. The advantages of this method include the following indicators: safety,

convenience and harmlessness (absence of excessive exposure).
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1.2.3 Study of genetic and biochemical markers of bone metabolism in adolescent girls

In order to assess the state of genetic and biochemical markers of bone metabolism of
adolescent girls, venous blood was analyzed using the Vacuette system Version No. 02-2019 by
a random stratified sample of 105 adolescent girls in the Aktobe region. Blood was taken from a
vein strictly in a specially equipped treatment room that meets the requirements of SanRaR No.
357 of May 31, 2017 "Sanitary and epidemiological requirements for health facilities"
(Appendix No. 01. The maximum amount of blood that can be taken from a child; Appendix No.
2. Preanalytical requirements of INVITRO-Kazakhstan LLP). The analysis was carried out
independently of the urban and rural children's population. The following documents were
necessarily filled in for genetic research: a genetic research questionnaire, a referral form and
informed consent.

To determine the genetic groups of markers — characterized.marker chain "complete
osteoporosis panel" (CALCR, COL1A1, VDR).

In this regard, markers for the study of polymorphism c.1340C>T of the calcitonin gene
(CALCR); c.104 - 441G>T of the collagen gene (COL1A1); 7014A-VDR of the vitamin D
receptor has a prognostic value that allows determining the risk of osteoporosis. CALCR (7671),
COLI1A1 (7681), VDR (7014VDR)-the test material is whole blood (with EDTA). The method
of determination is polymerase chain reaction with restriction analysis. 3 conclusions are issued
by a geneticist according to the results: T / T is a normal variant of polymorphism in a
homozygous form, T /S is a heterozygous form of polymorphism, C /S is a rare variant of
polymorphism associated with an increase in the risk of osteoporosis, in a homozygous form.
Genetic risk factors for osteoporosis. Analysis of the presence of polymorphisms in the alpha-1
genes of the type 1 collagen protein chain and the calcitonin receptor. The analysis of
polymorphisms in the VDR gene of the vitamin D receptor does not require special preparation
for the study. The subject fills out a genetic research questionnaire, a referral form and informed
consent before submitting a genetic analysis. Calcitonin receptor gene (CALCR) - material for
research: whole blood with EDTA. from venous blood in an amount of 3 ml to a lilac vacuum
container with a black lid. Determined by the method of determination: polymerase chain
reaction with restriction analysis. Issued 3 conclusion by a geneticist according to the CALCR
result: C /C - risk allele / mutation in this polymorphism was not detected, T/C- polymorphism
predisposing to osteoporosis was detected in a heterozygous form, T /T-polymorphism
predisposing to osteoporosis was not detected. Special preparation for the study is not required.
The subject fills out a genetic research questionnaire, a referral form and an informed consent

before submitting a genetic analysis.
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The alpha-1 gene of the type 1 collagen chain (COL1Al)- 441 G>T (COLLAGEN,
TYPE I, ALPHA-1 gen) material for research: whole blood with EDTA. From venous blood in
an amount of 3 ml to a lilac vacuum container with a black lid. Determined by the method of
determination: polymerase chain reaction with restriction analysis. Issued 3 conclusion by a
geneticist according to the CALCR result: C /C - risk allele / mutation in this polymorphism was
not detected, T/C- polymorphism predisposing to osteoporosis was detected in a heterozygous
form, T /T-polymorphism predisposing to osteoporosis was not detected. The COL1A1 gene
encodes the amino acid sequence alpha-1 chain of the type 1 collagen protein. An increase in the
risk of disease of carriers of T (T/T), compared with people homozygous for the G (G/G) allele.
Special preparation for the study is not required. The subject fills out a genetic research
questionnaire, a referral form and an informed consent before submitting a genetic analysis.

Biomaterial for the study: whole blood (2-3 ml) taken from EDTA. Method of
determination: PCR and restriction analysis. It will be determined using the real-time PCR
method using adjacent fluorescent-labeled samples (kissing probes) by measuring the melting
temperature of samples after amplification (melting curve analysis), on a Vacuette Vacuum tube
with K3EDTA, in a lilac-colored tube with a black ring for molecular diagnostics was carried out
using a detecting amplifier "DT prime" in the Invitro laboratory, Moscow, Russia.

The content of the following macronutrients was evaluated: Ca, K, Mg, Na.

Biomaterial for research must be taken on an empty stomach. At least 8 hours should pass
between the last meal and taking blood (preferably at least 12 hours). Juice, tea, coffee
(especially with sugar) are not allowed. You can drink water before taking a blood test. The
Vacuum tube is a sterile, lidded tube with thin air containing reagents and other additives. There
are 2 types of red test tubes: 4ml (adults) and 2.5ml (children). The Vacuette system consists of
three components: 1. Special needle; 2. Needle holder; 3. Vacuum Tube Vacuette with lid. When
taking tests, all sanitary standards for blood sampling were maintained.

Magnesium is the test material serum from venous blood. Blood is collected in a red
vacuum container with a red lid up to 3 ml. The method of determination is colorimetry with
xylidyl blue with the principle of the enzymatic method on equipment - Architect c8000, c16000,
Abbott reagent.

Potassium and Sodium - the test material-serum from venous blood is filled into a red
container with a red lid to 3 ml of blood. The method of determination is an indirect ion-selective
method, for equipment - Architect c8000 reagent - Abbott. This study can be performed in the
"Priority" mode - results up to 14 hours.

Ionized calcium - venous blood is collected in a green vacutiner up to 3 ml of blood, with

the principle of the indirect ion-selective determination method, on equipment - AVL 9180,
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reagent - Roche Diagnostics GmbH, Germany Cobas TagMan 48 - a system for automated
amplification and detection of nucleic acids in samples in real-time PCR format (real-time PCR),
which have undergone sample preparation on the Cobas AmpliPrep.

Estradiol - the test material is serum from venous blood, up to 3 ml of blood is collected
from the red lid into the red container. Method of determination electrochemiluminescent
immunotest ECLIA, equipment - Cobas E6000, reagent - Roche.

Vitamin 25 (OH) D - sampling is done from venous blood into a red vacuum container
with a red lid up to 3 ml of blood. The test material-blood serum is determined by
chemiluminescent immunoassay on microparticles, carried out on an ABBOTT Architect 12000
analyzer with chemiluminescent Chemiflex technology.

Parathyroid hormone - sampling is made from venous blood in a lilac vacuum container
with a black lid up to 3 ml of blood. The content of many blood tests is subject to daily
fluctuations, therefore, for a number of studies, blood should be given strictly at a certain time of
day. Blood for parathyroid hormone is given only until 10 am. The test material is blood serum.
The method of determination is electrochemiluminescent immunoassay, Cobas €601 (Roche).
On the eve of the study, it is necessary to exclude increased psycho-emotional and physical
activity (sports training). The patient should be at rest for 20-30 minutes before taking blood.

Progesterone - the test material is blood serum from venous blood in an amount of 3 ml in
a red container with a red lid. The method of determination is solid-phase chemiluminescent
immunoassay on microparticles on equipment - Architect 12000, reagent - Abbott.

The analyses were taken according to plan and were sent to the laboratory of Invitro
Aktobe LLP (Moscow, Russia). Invitro Aktobe LLP is a certified laboratory according to ISO

Europe standards.

1.2.4 Algorithm development

To develop an algorithm for early diagnosis of identifying features of bone metabolism
(osteopenic syndrome) in adolescent girls with dysmenorrhea.

Identification of the features of bone tissue metabolism was carried out by determining
markers depending on the concentration of biochemical, genetic and chemical elements in the
biological media. The design is schematically presented in the form of tables.

The algorithm was developed in the form of an application table format, using a modern
design, where the structure of the pre-existing diagnostic plan will change depending on the
health status of the subjects. There will also be an opportunity for additional in-depth analysis of

the main indicators.
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1.2.5 Statistical analysis

The Kolmogorov—Smirnov criterion will be used to determine the normality of the
distribution of quantitative variables. Variables with normal distribution will be represented as
mean (M) and standard deviation (SD), variables with non-Gaussian distribution will be
represented as median (Me) and percentile (Me (Q25-Q75)).

Qualitative variables will be presented in the form of an absolute value and a percentage
indicator.

To assess statistically significant differences between quantitative variables, the Student's
criterion, the nonparametric Mann-Whitney U-test for 2 samples, and the Kraskel-Wallis H-test
for three or more samples will be used.

The strength and direction of the relationship between the content of biomarkers and trace
elements in the blood of the subjects will be evaluated using correlation analysis using the
Pearson coefficient and nonparametric Spearman and Gamma coefficients.

The critical significance level (p) when testing statistical hypotheses is assumed to be
0.05.

The STATISTICA 10 program (StatSoft-Russia) was used for statistical analysis.
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2 Results and discussion

2.1 Assessment of gynecological status

It can be assumed that early diagnosis of primary dysmenorrhea in adolescent girls is
associated with the state of bone metabolism and bone mineral density.

An assessment of the physical and sexual development of adolescent girls was carried out. The
results of a cross-sectional examination of 105 adolescent girls aged from 12 years 6 months to
17 years 5 months 29 days are presented. Somatometry of adolescents (body length and weight)
was performed; using body mass indices. The level of sexual development of adolescents was
assessed by the sex formula, the age of menarche and Tanner.

During the survey, respondents had the following complaints: cramping pains in the lower
abdomen, headaches, nausea, vomiting and swelling of the upper extremities.

From the anamnesis of the girls' life, a regular menstrual cycle was noted (for 27-32 days); a sign
of primary dysmenorrhea was detected for the first time; menarche for 1 year; girls who did not
take exogenous hormones and drugs affecting the central nervous system for 1 year; according to
the VAS scale, pain for the first 1-3 days of the menstrual cycle; lack of sexual activity; body
mass index of at least 15% and not more than 25%.

During gynecological examination among the examined adolescents with primary
dysmenorrhea, secondary sexual characteristics were determined according to the Tanner
criteria, which were assessed by the development of pubic hair, the development of hair in the
armpit, the development of mammary glands and the age of menarche. These received data were
recorded in the form of a table by criteria.

According to the results of complaints of cramping pains in the lower abdomen, the first
days of the menstrual cycle (1-3 days) were noted in all girls, headaches amounted to 9.5%,
nausea and vomiting occurred in 4% of the surveyed, and edema of the upper extremities was
detected in only one respondent.

The average pain score on the VAS scale was 7.6 points.

One of the important indicators of puberty is the degree of development of secondary
sexual characteristics. Knowledge of the patterns of development of a teenage girl makes it
possible not only to correctly assess her development at the time of examination, but also, having
identified deviations, to determine the likelihood of developing disorders of the reproductive
system in adulthood. Early diagnosis and timely correction of these disorders increases the
effectiveness of therapeutic and recreational measures that contribute to the restoration and
preservation of reproductive health. There is a direct connection between sexual and physical

development, therefore, the features of sexual development, the assessment of the severity of
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secondary sexual characteristics and the state of the bone system are necessary for a
comprehensive assessment of the physical development of a girl. The periods of puberty
correspond to different degrees of development of secondary sexual characteristics [35]. The end
of the first phase of puberty (puberty) coincides with the appearance of the first menstruation. At
the end of the second phase of puberty, the completion of physical and sexual development, the
appearance of ovulatory cycles, the final formation of an individual morphotype occurs. A
certain sequence has been identified in the development of secondary sexual characteristics. The
first sign of puberty is an increase in the mammary glands (Ma), the second is pubic hair (P) and
in the armpits (Ax), and then the appearance of the first menstruation (Me). Violation of the
sequence of secondary sexual characteristics reflects the neuroendocrine imbalance of the
growing organism. From our data, it is obvious that by the age of 17, the formation of secondary
sexual characteristics is not fully completed and corresponds to Mal-3P2-3ax2-3. At the time of
inclusion in the study, regular menstruation was observed in 85% of the examined adolescents.
An advance in sexual development was revealed in 3.8% of adolescent girls, the remaining
96.2% of girls had the correct rate of sexual development. For girls aged 12 to 14 years, the
accelerated pace of physical development is shown to be more characteristic of children. The
advance of sexual development is inherent in children. At the age of 13, they also had a
correlation between the rate of physical development and the formation of mammary glands
(Ma), menstrual function, pubic hair (P) and armpits (Ah).

Normal individual development is a consistent development from stage I to stage IV
without deviation of more than one level between all the signs. The development time from
stages I to IV usually takes 3-4 years.

The state of sexual development is usually denoted by a general formula: A, P, Ma, Me,
which respectively indicates the stages of maturation of each trait; for example A2, P3, Ma3,
Mel. To assess menstrual function, there are three categories; Mel - menarche, Me2 - an
unsteady menstrual cycle (is a variant of the norm 1 year after the onset of menarche), Me3 - an
established menstrual cycle. When assessing the degree of puberty according to the development
of secondary sexual characteristics, a deviation from the average age norms is considered to be
an advance or lag with shifts in the indicators of the sexual formula for a year or more.

Although the chronological time of the beginning, duration and end of puberty has
individual characteristics, however, for girls, an increase in the mammary glands and the
appearance of puberty before the age of eight or menarche before 9-10 years should be
considered a pathologically early onset of puberty. Accordingly, the pathological sign is the
absence of any signs of puberty in girls older than 13 - 13.5 years and the absence of

menstruation in 15 - 15, 5 years and older.
29



The point significance of signs of puberty for girls:

Pubic hair - P:

P O - no hair;

P 1 — single hair;

P 2 - hair on the central part of the pubis, thicker, longer;

P 3 - thick, long, curly hair, all over the pubic area.

Axillary hair - Ax:

Ax O - no hair;

Ax 1 - Single hair;

Ax 2 - hair is sparse, on the central part of the depression;

Ax 3 - thick, curly, long hair on the entire armpit area.

Mammary gland development - Ma:

Ma O - the glands are not given out;

Ma 1 - the gland is somewhat protruding, the periarticular circle together with the nipple
forms a cone;

Ma 2 - the gland is significantly protruding, together with the nipple and the periarticular
circle forms a cone;

Ma 3 - the glands are significantly protruding, the nipple rises to about a nipple circle, the
body of the gland is rounded.

Menstrual function - Me:

Me 0 - no menstruation;

Me 1 - menarche at the time of examination;

Me 2 - unstable menstrual cycle,

Me 3 - regular menstruation throughout the year

The degree of pubic hair (P) according to Tanner's criteria, P 3 was detected in 48.6%; P
2-42.8%; P 1 - 8.6%, respectively, no pathological signs were detected.

The degree of hair loss of the armpit (Ax) according to Tanner's criteria was Ax 2 -
38.1% and Ax 3 - 61.9% in adolescent girls.

Breast development (Ma) according to Tanner's criteria Ma 2 was in 6.6%, Ma 3 - 93.4%
among the examined adolescents.

Menstrual function or menarche (Me) according to Tanner's criteria, Me 2 was detected
in 14.3%, and Me 3 - 85.7% among respondents.

According to the results of the Spearman correlation between Tanner's criteria for the
degree of pubic hair (P) and the degree of axillary hair (Ah), a direct strong relationship r= 0.7

was noted; with the development of the mammary gland (Ma) and menstrual function or
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menarche (Me) according to Tanner's criteria, there is also a direct moderate relationship,
respectively, r= 0.24; r= 0.34.

Further, an average direct relationship was revealed between the development of the
mammary gland (Ma) according to Tanner's criteria with the degree of hairiness of the armpit
(Ah) r = 0.3; and with menarche (Me) there is an average direct correlation r= 0.6. These
revealed connections once again confirm that sexual development is not only associated with a
normal physiological state, but also with the borderline state of sexual development among our
examined adolescent girls. According to the results of studies conducted in Europe and North
America, there were differences in the age of the beginning of puberty among the population of
one racial group, the beginning of menarche in Western Europe was 13.0 years, in Denmark -
from 13.0 to 13.4 years; in Norway and Sweden - 13.2 years, in North America - from 12.6 to
12.9 years, in the European part of Russia — 13.3 years [35, 36].

In the early adolescent period, according to WHO, it was 66.3%, in the late adolescent
period it was 33.7%. Pubic hair development in early adolescence was 54.08%, and in late
adolescence was 45.9%. At the time of inclusion in the study, it was noted by a practitioner in
late adolescence had a higher degree of development. Taking into account international
regulatory documents that defined the criteria for the onset of puberty as the 2nd stage of the
development of external genitalia in girls, the average age of the onset of menarche was 11

years.

2.2 Assessment of the state of BMD in adolescent girls with primary dysmenorrhea
of the Aktobe region

Considering the above, we considered it necessary to study the state of BMD and bone
metabolism in primary dysmenorrhea in the Aktobe region of the Republic of Kazakhstan.

The study included data from 105 teenage girls. According to all certain parameters of
physical development and the state of the BMD, the following was revealed. The average age
was 15.6 = 1.7 years, the average height was 160.2 + 7.2 cm; the average body weight of
adolescents included in the sample was 53.5 + 9.9 kg; the average value of the body mass index
is 20.742.8 kg/m2, and the average value of the Z-score was -1.5£0.9 As can be seen in Table
No. 1, in addition to all certain parameters of physical development and the state of BMD,
groups for ranking osteodensitometric data among the examined adolescents are also presented:

norm, osteopenia and osteoporosis.
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Table 1 - Indicators of physical development and the state of the BMD of adolescent girls

General Normal Osteopenia Osteoporosis
n=105 n=25 n=75 n=>5
Me (g25:q75)

Height 160 (156; 165) 161 (158; 168) 160 (155; 164) 158 (158; 164)
Weight 52 (48; 58) 52 (49;60) 52 (46; 58) 50 (50; 51)
BMI 20,3 (19,1; 22,2) 20 (18,8;22,2) 20,4 (19,1; 22,3) 20 (20; 20,9)
BQI 76,5 (71,4;84,5) | 91,5(88,1;97,9) | 75,6 (70,3;79,2) | 45,7 (38,2;55,2)
Z-score -1,6 (-1,9; -1,1) -0,6 (-0,8; -0,2) -1,7 (-2;-1,4) -3,6 (-4,1; -3,3)
Z-score (%) | 75,7 (70,5; 83,5) 96,6 (90,4; 87) 78,2 (74,7,69,4) | 49,8 (41; 62,5)
SOS (m/s) 1513,4 (1507,4; 1529,3 (1526,5; 1510,8 (1506,5; 1501,3 (1500,4;

1524.8) 1538,3) 1515,1) 1502,3)
BUA (dB/| 78,9 (72,6-85,8) | 84,4 (78,5;94,3) 77,7 (73; 84,5) 18 (7,2; 69)
MHz)

According to descriptive statistics, among all surveyed adolescent girls, the values for
height, body weight and body mass index were uniform, while the most important indicator for
BMD Z-score was in the range of osteopenic syndrome. Also, this indicator was significantly
distinguishable in all three groups. All parameters of the MPCT: BQI p= 0.000, Z-score p=
0.000, SOS (m/s) p= 0.000, BUA (dB/MHz) p= 0.001. A significant difference of p< 0.05 was
noted in all groups. The leading method for assessing bone strength remains the determination of
bone mass, the equivalent of which is bone mineral density (BMD). Some authors note a positive
relationship between body mass index (BMI) and BMD, but this relationship does not depend on
age, gender or race [4].

The author O.A. Smirnova, based on the results of the study, concludes that a decrease in
body weight may be accompanied by a decrease in BMD, in our results there was no decrease in
body weight in the presented BMD groups.

The analysis of correlations between the level of sexual development, the degree of
severity of secondary sexual characteristics and anthropometric indicators, as well as indices of
physical development, was carried out. It is established that the degree of severity of secondary
sexual characteristics and the main anthropometric indicators are interrelated: the correlation of
these indicators is characteristic of girls. Anthropometric markers of the rate of sexual

development, such as the components of height and BMI, have been identified.
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Table 2 - Correlations between the state of BMD with physical and sexual development

Ax M Pb Me Height Weight VAS
r (p <0.05) korel. Spearman/ Gamma

Height - - - - - - -
Weight - - 0,2 - - - -
BMI 0,2 - 0,2 - - - -
VAS - - -0,2 - - - -
BQI -0,2 -0,5 - - 0,3 - 0,3
Z-score -0,3 -0,5 - - 0,3 - -
SOS (m/s) -0,3 -0,5 - - 0,3 - 0,3
BUA  (dB/ - - ] ; _ 0,2 _
MHz)

In our study, we found that gynecological status has an average and weak correlation with
bone mineral density among the adolescent girls studied. The parameters of secondary sexual
characteristics according to Tanner's criteria, breast development between BQI, SOS and Z-score
have an inverse average relationship of r= 0.53 p< 0.05, and axillary hairiness between BMI
positive and the constituent parameters of BMD revealed a negative weak relationship, whereas
between pubic hair and the VAS pain scale, on the contrary, showed a negative weak correlation;
there is a positive weak relationship between weight, BMI and pubic hair growth r= £0.26 (p<
0.05) in adolescent girls with primary dysmenorrhea.

Correlation analysis shows that growth and pain scale according to VAS between the
parameters of BMD: Z-score, BQI and SOS (m/s) positive weak connections were established,
nevertheless significant r = 0.3 p< 0.05. Such connections once again confirm that the
gynecological status has a relationship with the state of the BMD of these categories of
respondents.

The following comparative analysis indicates a significant difference between the groups
of breast development according to the parameters BQI, SOS and Z score p= 0.04, as well as
between the hair of the armpit with the parameters BQI, SOS and Z score p= 0.02. Further, a
significant difference between the groups of axillary hair and pubic hair is noted by weight and

BMI p = 0.04, which is indicated in Table No. 3.
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Table 3 - Comparative analysis of the parameters of physical development and BMD between

groups of sexual development

Height Weight | BMI BQI | Z-score SOS BUA
(M/s) (dB/ *p
MHz)
Me (g25:q75)
n=3 | 163 52 20 83,3 -1,2 1517,2 81,4
9 (154;168) | (45:58) | (18.4; | (74; (-1,8; (1510,8; | (73,7;
Ax 21,5)* | 89,8) -0,7)* | 1528,5)* | 89,5) 0,04
n=6 | 160 52 20,7 |76 -1,6 1512,1 77,8
6 (156;163) | (48:;58) | (19,5; | (70,3; | (-2; (1506,4; | (70,1;
22,7)* | 82,3) -1,2)* | 1521,8)* | 84,6)
n=7 | 160 52 20,2 | 88,1 -0,8 1528,5 82,1
(158;168) | (42;57) | (16; (85,8; | (-1,05 (1520,9; | (84,4
M 20,8) | 94,5)* | -0,4)* | 1534,8)* | 62,8) 0,02
n=9 | 160 52 20,3 76,3 -1,6 1513 78,8
8 (155,5; (48;58) | (19,1; | (71,3; | (-2,0; (1507,3; | (72,6;
164,5) 22.3) | 83,8)* | -1,1)* | 1523)* 85,8)
n=5 | 160 53 20,7 |76 -1,6 1512,8 79.6
3 (158;164) | (48;60) | (19,5; | (71.3; | (-2,0; (1505,9; | (70.6;
Pb 22,9)* | 83,8) -1,1) 1523,9) | 85.7) 0,04
n=5 | 160 52 20 78 -1,5 1514,4 78,6
2 (154,5;165 | (45;57) | (18,6; | (73.8; | (-1,8; (1509,3; | (73,3;
) 21,4)* | 85,8) -1,0) 1525,3) | 87.4)
n=2 | 158 52 20,3 77,4 -1,5 15143 76,8
1 (156;161) | (46;57) | (19,1; | (68,3; | (-2,1; (1507,3; | (73,7;
Me 21,5) | 82,5) -1,2) 1520,9) | 82,1) -
n=8 | 160,5 52 (48; |20,3 77,4 -1,6 1513,3 79,6
4 (156;165) | 58,5) (18,9; | (68,3; | (-1,9; (1507,5; | (71,9;
22,2) | 82,5) -1,1) 1525,8) | 85,9)
Note: n — the number of adolescent girls with PD; Ax - axillary hair; Pb -pubic hair;
M - breast development; Me - menstrual function.

34



In the presented groups, on the basis of menstrual function, the parameters of physical
development and the components of BMD did not differ, since the main proportion (80%) of
girls corresponded to regular menstruation during the year, and an unstable menstrual cycle was
registered only in 20% of the surveyed adolescents. The nature of menstrual function determines
the degree of development of secondary sexual characteristics during medical examinations of
adolescent girls, the same revealed significant differences between groups of sexual

development, especially according to BMD, helps to clarify for diagnostic purposes.

2.3 Evaluation of biomarkers of bone metabolism in the examined adolescent girls

The results obtained on the basis of solving the task, namely by determining biomarkers
in the composition of macronutrients, hormones and vitamin D, are presented in Table 4. The
contents of all biomarkers are taken by median and lower-upper quartiles by groups of the state

of BMD.

Table 4 - Indicators of biomarkers of bone metabolism from the state of BMD in adolescent girls

General Normal Osteopenia Osteoporosis
n=105 n=25 n=75 n=>5
Me (q25-q75)

Vitamin D 17,4 (14,3;23,1) | 16,3 (11,8;21,4) | 19,2 (14,5;24,4) 15,7 (15; 16,1)
Ca 1,15 (1,13; 1,17) | 1,15 (1,14;1,17) | 1,15 (1,13;1,17) | 1,15 (1,14; 1,15)
Mg 0,82 (0,79; 0,87) | 0,83 (0,79;0,88) | 0,82 (0,79; 0,85) 0,87 (0,82; 0,9)
Na 138 (137; 139) 138 (138; 139) 138 (137; 139) 138 (138; 140)
K 4,2 (4,0;4,4) 4,2 (4,1;4,4) 4,2 (4,0;4,4) 4,2 (4,0;4,3)
Parathormone | 3,15 (2,58;3,98) | 3,07 (2,76;4,06) | 3,17 (2,49;3,97) | 3,29 (2,84; 4,42)
Estradiol 186 (134; 368) 156 (134; 368) 186 (131; 284) 594 (196; 659)
Progesterone 0,8 (0,5; 3,0) 1,1 (0,7; 1,6) 0,8 (0,5;5,4) 0,8 (0,4; 18,8)

As can be seen in Table 4, among all biomarkers, the content of Ca and progesterone

were within the normal range. The calcium content in the general and ranked groups was within
the reference values. Low calcium levels increase the spasticity and contractions of the uterus.
Calcium homeostasis depends on the level of vitamin D, as in our study, inadequate vitamin D

levels were 90% among the surveyed adolescents.
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According to A.P. Gevorgyan et al. the study emphasizes that the lack of a cautious
attitude to menstrual pain syndrome, which has an unfavorable reproductive prognosis and, when
identifying the causes of PD, indicates hypomagnesemia [3]. Our data on Mg content showed
normal limits among 92% of the examined adolescents, and 5.8% had an increased value in the
range of 0.92-0.98 mmol/l and 2% of girls had a reduced value of 0.66-0.67 mmol/l. In our case,
we did not identify a relationship between pain on the VAS scale and magnesium content, a fact
that was mentioned in several results conducted.

According to the Na content in (n=5) 4.8% of girls, there is a moderate decrease from the
reference values of 130-135 mmol/l.

The reverse pattern was established by the content of K, which showed above the norm of
4.9-5.3 mmol/l in 3.8% (n=4) of adolescent girls.

The level of parathyroid hormone in 2.8% of 7.02-10.7 mol/l girls was higher than the
reference values, and 7.6% had an insufficient content of 0.33-1.56 pmol/l

Analysis of the results of numerous studies on the effect of vitamin D deficiency on
pelvic floor dysfunction, conducted by N. Aydogmus and U.S. Demirdal (2018), that deficiency
of this vitamin causes a significant decrease in the strength of the pelvic floor muscles, however,
no reliable correlation between these conditions was found [37].

The value of vitamin D is known as a regulator of bone metabolism and calcium-
phosphorus homeostasis and its role in the development of a number of pathological conditions.
The accumulated data suggest a key role of the pleiotropic effects of vitamin in the genesis of

reproductive physiology and the formation of certain gynecological diseases.

Vitamin D

W deficiency
M insufficiency

normal

Figure 1 - Vitamin D content among the examined adolescent girls with primary

dysmenorrhea
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Where indicated in Figure 1, taking into account the provision of vitamin D, the
following are highlighted: group 1 (n = 95) - inadequate level of 25 (OH)D and 2nd (n = 10) -
adequate provision (30-100ng/ml).

Group 1 was divided into subgroup 1A (n = 34) - insufficiency 25(OH)D (20-30 ng/ml)
and 1B (n = 61) — deficiency (<20 ng/ml). General descriptive statistics revealed that the average
value of vitamin D was 19.8+8.9 ng/ml, which indicates the lower limits of the reference values.

Against the background of primary dysmenorrhea syndrome, 90% of the examined
patients have an inadequate level of vitamin D, of which in subgroup 1A (36%) has an
insufficient level in the range of 23.76 + 4.9; in subgroup 1B (64%) 25 (OH)D 14.2144.9 in the
specified contents.

Levels 25(OH)D in 105 adolescent girls with primary dysmenorrhea were

inversely dependent on the score on a visually analog scale (r = -0.2; p < 0.05).

The results of the study confirmed the high prevalence of inadequate vitamin D provision
among adolescent girls with primary dysmenorrhea (90%), which in 64% is in the deficit range.

On the basis of osteodensitometric data, groups of examined adolescent girls were formed
into 3 groups: 1 - normal BMD; 2 - osteopenia and 3 - osteoporosis. As a percentage , there were
the following indicators: 1 — 24%; 2 — 71%; 3 — 5%. Osteopenic syndrome prevails among all
examined adolescents with primary dysmenorrhea. The results of biochemical analyses in the
ranked groups were at reference values, except for vitamin D 25. This indicator significantly

differed between the groups of examined adolescents.

=

- 1

-
L

20 - = =
4 B [
]
u x ;i n Misdigna
normal msulci=ncy deficiency B 25w
Z-niiri I Abn-Mas

Figure 2 - Comparative analysis of vitamin D levels by BMD groups among the

examined adolescents
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The conducted systematic analysis by [.V. Kuznetsova (2018) provides a direction for
further experimental and clinical evaluation of vitamin D deficiency in endometriosis and
oncological diseases. The results of the presented study showed that the prevalence of vitamin
deficiency occurs in 32% of girls, deficiency - in 58% and an adequate level in 10% of the
examined [22].

According to 1.G. Zhukovskaya (2019), the average level of vitamin D deficiency and
insufficiency did not differ by age, however, a significant increase in the frequency of vitamin D
deficiency in postmenopausal compared with the reproductive and premenopausal periods is
recorded [23].

Of all the hormones, estradiol was different, since it has reference values for certain age
groups. This hormone in each age group has its own identical range among adolescents with
primary dysmenorrhea. According to the content of the hormone estradiol, an increased level
was found in the range of 528-1279 pmol/l in 5.8% of the examined girls. As can be seen in

Figure 3, the content of the hormone estradiol in the studied age groups.
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Figure 3 - Estradiol content depending on age among adolescent girls with primary

dysmenorrhea

Analyzing the presented estradiol values by age, it was noted that at the ages of 14 to 17,
the level was within the normal range. At the age of 12 and 13, the average estradiol values
showed an increase in the level from the reference level, which was < 113 and <355,
respectively. Such changes in the form of hyperestrogenism among girls aged 12-13 years are
explained by the fact that there is a rapid jump in puberty.
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According to the Huhmann K. study, it was noted that functional hypothalamic
amenorrhea is common among athletes, which is explained by the synergistic relationship of
exercise and low weight with puberty and the menstrual cycle. Low estrogen levels manifest
themselves in different ways: amenorrhea, low bone mineral density, vaginal and breast atrophy,
infertility and dyspareunia, as hormone replacement with physiological dosing of transdermal
estrogen and cyclic progesterone to improve the bone health of a young woman. These results
contradict our own data, in terms of the level of estrogen is high, but not significant. Everything
is the same, and despite the increased value of estradiol, the BMD indicators are reduced [14].

It is possible that the variability of the functioning of the reward nervous system in
adolescent studies may be related to individual differences in hormone levels. The researchers
hypothesized that high levels of estradiol and testosterone may enhance the response in neural
affective and reward processing areas, which are activated differently in adolescence compared
to other developmental stages. Most studies of hormone production in adolescents (ages 10 to
13) tend to focus on testosterone and estrogen or estradiol levels. Elevated levels of these
hormones are a biomarker of puberty development and serve to more accurately measure the
level of puberty of a teenager compared to age or subjective indicators, such as self-esteem of the
puberty stage or, for women, the age of the onset of menarche. The results show that in early
adolescence, an increase in testosterone and estradiol levels can lead to a (potentially temporary)
decrease in the level of cognitive control over the activation of the reward system, suggesting
that interventions for early adolescents should be aimed at young people with low cognitive
control during this sensitive period of development. All the above confirmation and conclusion

coincide with our own results [38].
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Figure 4 - Progesterone levels depending on age among adolescent girls with primary

dysmenorrhea
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According to the content of progesterone — one of the most important among sex
hormones, it showed that, depending on age, the reference values remained unchanged at the
stage of sexual development.

The next hormone is a parathyroid hormone, according to the content of this hormone
among the examined adolescent girls, no violations were detected beyond the reference values at

each specified age.

Parathormon (pmol/I)
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Figure 5 - Parathyroid hormone content depending on age among adolescent girls with

primary dysmenorrhea

2.4 Evaluation of genetic markers of polymorphism associated with osteoporosis

The development of osteopenic syndrome and its complications is influenced by risk
factors, which are divided into modifiable and unmodified (age, gender, heredity). We present
here the literature evidence of how vitamin D/VDR signaling can interact with and regulate these
genes, which are crucial for pain signaling. Further experimental studies in vitro and vivo are
needed to study these potential interactions specifically on pain models. Such studies may reveal
the potential usefulness of vitamin D both alone and in combination with existing analgesics for
better treatment of chronic pain. In the same sequence, the following data were found in the

categories of sexual development, which are indicated in Table 1
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Table 5 - Occurrence of VDR genotype alleles depending on sexual development

VDR Ax3 Ax2 total | Me2 Me3 total PB3 PB2 total
t/t 33.4% | 19.1% | 52.4% | 41.90 | 10.48 |52.38% |24.76% | 27.62% | 52.38%
% %
t/c 31.6% | 11.4% | 42.8% | 40.0% | 2.86% | 42.86% | 30.48% | 12.3% | 42.86%
clc 3.8% |0.9% 48% | 4.76% | 0% 476% | 1.90% |2.86% |4.76%
gen n=72 | n=33 n=105 | n=91 n=14 n=105 | n=60 n=45 n=105
total 68.8% | 31.2% | 100% | 86.67 | 13.33 | 100% 57.14% | 42.86% | 100%
% %
Table 6 - Occurrence of CALCR genotype alleles depending on sexual development
CALC | Ax3 Ax2 total Me2 Me3 total PB3 PB2 total
R
t/t 1429 | 7,62% | 21,90 |21,90% | 1,90% |23,81% | 15,24 | 8,57% | 23,81%
% % %
t/c 37,14 | 17,14 | 54,29 |43,81% | 10,48 | 54,29% | 27,62 | 26,67% | 54,29%
% % % % %
clc 17,14 | 6,67% | 23,81 |20,95% | 0,95% | 21,90% | 14,29 | 7,62% | 21,90%
% % %
gen n=72 | n=33 |n=105 | n=91 n=14 | n=105 |n=60 |n=45 n=105
total | 68,57 |31,43 | 100,0 |86,67% | 13,33 | 100,00 | 57,14 |42,86% | 100,00
% % % % % % %

Vitamin D3 receptor VDR - 56% T/T risk allele was not detected; T/C polymorphism

associated with the risk of osteoporosis in heterozygous form was detected in 39%; C/C

polymorphism associated with the risk of osteoporosis in homozygous form - 5%. In a

comparative analysis, a good result turned out to be in the homozygous form, which both genes

in a pair are mutant and this is evidenced by a 4-5% ratio in both groups: the first and the second.

T/C polymorphism associated with the risk of developing osteoporosis in a heterozygous form in

the trend of increasing occurrence, and it can also be assumed by identifying a risk group among

all examined adolescent girls.
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Figure 6 - Occurrence of alleles of the VDR genotype

According to the results of genetic markers of the calcitonin receptor CALCR, the
occurrence of the risk allele in the heterozygous state of T/S is 51%; the T/T allele of risk in the
homozygous state is 22%; in the remaining 27%, polymorphism predisposing to osteoporosis
was not detected With/C. According to the state of MPCT, CALCR polymorphisms were not

distinguishable, since in approximately the same percentage.

CALCR
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Figure 7 - Occurrence of CALCR genotype alleles

The next marker COL1A1 of the presence of polymorphisms in the genes of the alpha-1
chain of the collagen protein type 1 in T/T- the risk allele in the homozygous state and C/C - the
risk allele in the heterozygous state were not detected; whereas 100% of the normal genotype

type G/G polymorphism predisposing to osteoporosis was not detected.
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According to the state of BMD, VDR polymorphisms in the group with normal BMD by
genotypes t/t and t/c were found in the same percentage, and in the second group with osteopenia
by genotypes t/t was 59%, c/c was in both groups of BMD in identical proportions. This genetic
marker turned out to be informative, since VDR is also the most effective and informative

among genetic markers for our adolescents.

c/c
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Figure 8 - Occurrence of alleles of the VDR genotype depending on the BMD

According to the state of BMD, CALCR polymorphisms in the group with normal BMD
by T/T and S/S genotypes were found in the same percentage, and in the second group with
osteopenia by T/S genotypes was 51%, S/S was in both groups of BMD (norm and osteopenia)
in identical proportions. This genetic marker turned out to be informative, since VDR is also the

most effective and informative among genetic markers for our adolescents.
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Figure 9 - Occurrence of CALCR genotype alleles depending on BMD

These studies revealed that the earliest signs of reproductive health disorders of
adolescent girls are disorders of bone metabolism synthesis and hormone secretion, which should
be actively detected among adolescent girls with reduced BMD for further observation, and if
there are additional risk factors, consider the need for additional diagnosis and should be given

great attention, since children are a demographic resource, it is the health of the younger

generation that the health of the entire nation depends on.
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CONCLUSION

The data obtained clearly demonstrate that the period of formation of menstrual function
in adolescence should be considered as a risk factor for the development of D-deficient
conditions, increasing against the background of disorders of sexual development. This indicates
that there was no delay in the appearance of secondary sexual characteristics in primary
dysmenorrhea.

The level of sexual development of the severity of secondary sexual characteristics is
interrelated with the pace of physical development. Adolescents with an accelerated rate of
physical development are characterized by an advance in sexual development and more
pronounced secondary sexual characteristics. The degree of severity of secondary sexual
characteristics and the main antrometric indicators are interrelated. Girls with high body mass
index values are characterized by a higher score of sexual development and the severity of
secondary sexual characteristics. Acta Biologica Sibirica ISSN 2412-1908 (Online). Acta
Biologica Sibirica. 2015. Ne3-4 18

Interpretation of the results of all determined biochemical and genetic markers in the
blood indicates how primary dysmenorrhea was associated with bone mineral density among the
studied adolescent girls with dysmenorrhea. The issues in solving the actual problem raised in
this application of the scientific and technical project are closely interrelated, since they are the
optimal solution for conducting upcoming scientific research on the educational program of
doctoral and master's degrees for doctoral and master's dissertations.

Lectures and master classes were held for adolescents and students of secondary schools
and medical institutions, as well as for primary care practitioners explaining the state of bone
metabolism and bone mineral density in adolescent girls with dysmenorrhea and based on
reliable data on prevention, diagnosis and improvement of quality of life.

An algorithm of early diagnosis and methods of prevention of changes characteristic of
osteopenic syndrome in primary dysmenorrhea in adolescent girls has been developed, based on
the analysis of the obtained clinical and laboratory results. Further, the implementation of this
developed algorithm for early diagnosis for the protection of menstrual health of adolescents and
their relationship with bone mineral density will allow monitoring the state of bone metabolism
of adolescent and sexual development of the growing organism as a whole.

In this project, and the results written 1 publication and an article submitted to the
database Scopus in foreign peer-reviewed scientific journal with a percentile of not less than 58,
observing the requirements of the tender documentation of the proposed grant funding
(Appendix M).
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The study of the above syndromes and features allowed us to determine the relationship
between changes in bone metabolism and gynecological status in adolescent girls, which is
presented in the form of a report with the results of a research project.

Obtained the title to copyright and the application for a utility model patent of the results
obtained in the Kazakhstan patent office (Appendix N).

The spread of results among potential users was held international scientific-practical
conference with the aim of raising awareness about the vitamin D deficiency, genetic
predisposition and the characteristics of the metabolism and mineral density of bone tissue in
primary dysmenorrhea among adolescent girls in Aktobe region (Appendix P, Q, R, S, T, U, V).

Implementation of the results of SRW It will significantly reduce and effectively solve
problems with menstrual dysfunction in adolescents, due to in-depth diagnosis and preservation
of the optimal quality of life of the children's population of Aktobe. This circumstance allows us
to regard this problem not only as a medical one, but also as a social one.

Based on an integrated approach to early diagnosis and prevention, data have been
obtained, in the further stage of research work for the commercialization of the program, it is
planned to conduct master classes, seminars for employees of other medical organizations.

The implementation of the program of scientific search for gene markers and
polymorphisms associated with osteopenic syndrome for adolescent girls with primary
dysmenorrhea made it possible to understand and disseminate new knowledge in preclinical
diagnostics among all residents, as well as to inform parents and children themselves.

Timely correction of vitamin D deficiency can make a significant contribution not only to
general somatic health, but also to a favorable reproductive prognosis.

Thus, in the short-term period of the work done, it makes it possible for the structures of
the health system to carry out measures for prevention, organization and planning of medical
care, in order to preserve and strengthen the health of the child population.

The results of the study will help to understand the raised problem more objectively,
further which will give new ideas for improving the situation and further scientific achievements

in the field of the Ministry of Education and Science.
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APPENDIX A

Algorithm for early diagnosis of primary dysmenorrhea
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APPENDIX B

Extract from the protocol of the Academic Council on the approval of the topic of

the master's thesis and the scientific advisors of the master's student
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APPENDIX C

Extract from the protocol of the Academic Council on the approval of the topic of

the doctoral thesis of the doctoral student
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APPENDIX D

Extract from the protocol of the Academic Council on the approval of the scientific

advisors of the doctoral student
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APPENDIX E

Acts of implementation of scientific research work
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APPENDIX F

Visual analogue scale of pain intensity (VAS)

Llikana OueHKH HHTEHCUBHOCTH BoAmn

0O 1 2 3 4 5 6 7 8 91

Ymepouuan CwanHan Mb CHMALMAR H.cnpnuua-
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APPENDIX G

Certificate of entering information into the state register of rights to the copyright
object No. 16666 dated 04/14/2021
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APPENDIX H

Certificate of acceptance of an article for publication in in the journal WoS SCIE Q2

SCIENTIFIC
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APPENDIX J

Application for the grant of a patent of the Republic of Kazakhstan for a utility model
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APPENDIX K

Program of International scientific and practical conference ''Modern medicine: a new

approach and relevant research' (in Russian and English languages)
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APPENDIX L

Abstracts with a report at the International Scientific and Practical

conference ''Modern medicine: a new approach and relevant research"

POLYMORPHISA OF VTTAMIN D VIR RECEFTOR (FNE AND MINFRAL DFENSITY OF
BOXNE TSSLE IN ASIAN ADDLFSCENT GIRLS WITH PEIMARY DVEMESORHEL

Donayeva AF ', Aromeholomy A ', Gobashera GE ', Mohambetahema CEf, Yanyarom Zh E',
Emsker H.N'.
"TWest Kazmlichom Marat Ospanoy Medical Thnnaniy, Akiche, Exrakiatm

Backprownd. Crmmencrries & the ecoumance of sovem pan & the ower abdozaon duming meavtraaton.
The pain & offen cremping aod may radsie to the bps or ower spme. Lowrar abdomnad paim may e
accompanied tny vomimg, beadwche, back pain deerhes, and Satigee.

Tha viamn O  wieein D ecepior (VDR hes boan showm to suppres: e mfrmoeory efects modinmd
by NE-«E

The axchmgs of calcam and phosplato: m bonoe ane = reguled with the partcpaton of vizazon I by
the miarac ton of 1 horssone-actve fores. caleiried 1,23 {OH} 2 D3 writh the recaptor calk. The recapior
for calcimiol {vimmin D, VDR) {or NEIL1) balomgs to the fariy of muc kar trans craptiomal proteim: and is
mvohed not only & transcrpton, comimolied by pecrmENA

Amomg the ypethesas of marstre] dysfone tiom orith viamm 0 deficency, namoimmoral regnbition of
the Enpothabamnic — pitaitary — mmn.uEuucm.lﬂrﬂmlmldnnmrlﬂ-nrmahmE
recapton (VDE], in contast o othar vitansing, i tha mocki of varioes tissses mmd orgams. Flrareer, over
the past L vears, date Bnre been accummabrisd on the roke of genetc polymorphism of the VEE gene o
the pathopenscin of vwrems moanifecoiions of menstrned dysfimcton  Some stedis b choam a
bemafirinl affert of choloc ak Faro] om mensimal Fregebrne: mch & clormonerhos and dyumanorrhea
ik regard to the abundast dats on the rolks of wizmin T, hn&lnd.n:-mlnd.rwuﬂ;rpuhh.hnd. thare &
a siromg combbom bebereen 1iandn O deficmecy and varicos other factors that deterring = wids ange
of pn{'.m-:-rph.t i Breric afl mnan s taviom, whu‘nmnm‘h‘u:]dt‘fw::h:ﬂr. nigmificent i girls af pobarty.
In this review, wa discust pathwas Irechred o pam pﬂ'c-iphnﬂmi]:l:m:u.mlg. primaxiby af the kel of
dorsal root gangfion (DR neorons, aod the potenial Spheractons bemrean wimmin O, i recepior
(VOE), md lowen speciic pam ismefng patimrays, n::hﬂngm#nﬂrﬂ:.hcur-"-fﬂ"} ghial

nearoiropiic factor (IGONE), epadermal J:Eln:t-:-r"ucqtu:r
Aim 10 vindy the dmmmositc spmificmce of the VDR genstc macker (173 %nﬁhﬂm

reingral density in adokecent girk with primery dysmenorrhon
b gheads. Rorsarck deizm - crous-wectomal stady
Tha vudy ervokred 105 gids (12 o 18 years old) adobos cemts with privmry dvemanorrhea. Aftor ohiiving
mformed consent from adolescents and thair paresds, & blood st was tkon from a vein for the geostc
rearkor '-'ﬂ]ii-".'l:ll {I;E]Bﬂh-.‘-ch'.rm.t gk with pricary dyamenorrhea. BT wras s sesed mung
Eezmlts. Accomdmg n:m atme, S subjcts wers dovidad oo the folowmye groups accerdmg o
mﬂﬂ.ﬁh:'.b'm:-n-:-fahlmc-:hp-cﬂ'mrph: mmtutmqutm‘nm_T CC/CT/T. The
first proup comsistad of 58 girs (6% wih the T ¥ T peme, = the second goup &/ Cn 5 gk (8%, m
the third group T ( C 41 (36%) The distribution of alkles of the ntmacellebr vitanvin I recoptar VDR
g i adokescont girk with pravary dmmenorrhea with noral BWT was ac followns: camiers of T/ T
gmotype-12 [26%:]), camiars of &V C 1 (%), coriars of T / C genotype-12 { 48%). In the wecond gromp
Wik meducad and oy esteopani, carriars of T/ C genotype-26 (3 3%, camiars of © 1 0 2{7%), o of
T/ T genotype—+3 {#%). The T/ T genotype did mot depand om BT
Conclwsiems. 1. it wm detromed ther m 36% of adokecent wil prmary dvimemcrrhes the
hotmronypoms T/ C genotype & detormained m both groep: of BeiD.
L. Cm the smdy of gemetc morkers of bone remode¥ng o the e, wiich ndcsies the need for 2 -
depth stady of the state of HVD and further detarmization of the rebtemsbiyp betwoan the precence of
plmmhmii:-h’.:ﬁdnrkw:lhprm thyumennrThea

mrx. Awhors declirs the shasnca of conflict of nmrest. Tha vmdy & fended by the

!Plfm.h'. rof atiom and Scisnce of the Repebic of Kaaakhorm TRM ARMRS63002.
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Fexbares af e reimeral deouly B slolesomsd pirk with primary s aries

Abboreme & MY Arerbrlveyd ) Maldvbama A T Embneba ME !, Afecma Th &0,
Eapr {31!

Barkproemd Dhvanennrhea 5 3 oeos Beakt: proddem i adolesceds, as well 2 i oo il
ractiiners, witich ne patiely affects fe daiby sctinkes mut ettty of 1de of adelecrent @
Today, ane of ibe mwpee problems of pediairic md afclescent myneroinpy & dyanawerhea.
Texmpe pak with dyarencarhes pepessnt a igh sk proop for mensna) dysfoncton: at the
Ixrmedion of Teprdnrve syotem pathidapry. Today, moe of the 1rpee probieos. of pedertic and
addalasr et ' 1a dyzmenorhes  Adplescants wikh a nsk
e Emer dy=: e o chysmenorrhes remesen 3 hizh -
mmﬁmmmnmmmmMmmmﬂ
with prarary themerowries aferts the qaby of life depeyding o e overll health Bore
mEneal deersity is 8 meacee of hane densiy. Feahrps repadire hone remedeling, defriem i
o deporcr owiipe miEed 0 bone belih assecaied with pomy dyzmemonhes n
afolesrat Firls,
Afm Ta atsess hone mineral i adnlesoet rirlcwith dsnenhe.
Mathosls e sxamned lﬁmﬂﬂﬂm% wdlpm:ygﬂsdmmtmmi the ape of 12-13
weas Fhe gae of D wes asessd sop ulmmemd osdeodensivaretry;, which wes. camed
ort tmoush e calamens mmE & SOMOST-300] Seuth Foresy ostaedersiometer deice
Accordng b the sabe of BMD, adodecos pils ae divided mbe fwee prnaps; gooeup 1 in= 21} -
E—smmmf}l‘,llﬂgmm]{n - E-xoe psterperd (K1 - - 20, d =15 -
msipopamas Z-soae =]
sl The ?ufﬂnmmEiﬂh‘EMghmﬂiﬁil?mhﬁftlﬂ}lt
]‘El:u:nagil_'h =Pk B TE3 =13 7, SO5 1518 2= 13. T ém * 5; 1184=100d8
¢ MHZ; BMI MLy £ 17 In syoe 1, moxrnal BATEY, the mean wahae was 1634 + E'l'l:m,wmgil
MA=93ky BOI I =118, 506 1534008 + 123 (m 5 o}; BLA 887=147 {f - MH=);
HMI 234 =27, in gyoag ] with eaaopend, dhe heimiy b 1594 =722 on; weisdt 53 2 =100 62
BOLVRE 85,505 (m. 53 1505k 6 + &4 HUA @B / MHA MO= 108 HMI M B+ 2.7,
ey such as BL b 3wk Crelrtin with the
jﬂﬂ:l:np:::fnna: e ﬁl‘!@l pOSHIRE
Concorsnes This, the obiamed dain prowe e emperfance of inther n-depde oy of the
redxtinnchip hampeen ooy macs mdex and bone o) dercity, since the mem Sahors 0f peal
Tuome ey in adnipo g pirds e ape and the orcetof seenal ape.
Aubmrwiedry ot At declae the abeence of comilict of Tieeat The stody B fundsd ny
the Mmistry of Edorstion and Soics of the Repuhlic of FKamkbetan W ARPOPGIMM.

b e
1. Gumarnd O, Chamentaw Y. Dysnesarths im piel 0 bty Albnp s and
piﬁplanfﬂu;q#ﬂnm.-lﬂlirhlﬁ.ﬂ-ﬁg‘ P

1 A:socixtive: beiwnen dietary calenen tale st BT i chilien and adelscrents. Eaiyne Pan,
Chanmme 7haey Wacoona ¥ iae, Zhanaein Zin

1 Hone mineal dencty it wormen, of reprodiacve ape with dheametie diceages il W
Dobrovctiona N, V. Do, A V. Smimenr, [ A Shomiiesa, X V. Tecoptaeea W A
Tacmna Besearch Ingigte of Rimansmlnry, Mosoow, Fasa, DOE 10 3308 0HE-5E5 1
o023 TMIZ-1-11
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VITAMIN D STATUS IN ADOLESCENT GIRLS WITH FRIMARY DYSMENORRHEA

Kubhanova D5, Amanshollozy A/ Saparbaey 5.5.", Nirmlesa EE, Abazosa ZhA !,
Laay GL'
"West Kagnkhstan Mamat Cepanov Medica]l Universiy, Aktobe. Kamkhstan

Baclemomd. The Manonal Guide i (yoecoloey (20007 defme: damenomhea 25 2 viclibon of
mmmmhmmmmammﬁ
ErmesEhme.  peaboir  endocme, memal and  eowdoral aboommEes, e oam
manifestation of which & pam syndrome. The frequency of pain Gnine TErEmRtn acconding
fovanoE rescanchers ranses foom 8 fo 000 1]

Mamy scentfic ameles have hean =d oo the of vEamm [ defriency. despae the
ﬂrtﬂntlte&ﬂfectnfvmmﬂﬁmmte of children and adolescerss has been
stufied. for 2 long tive, information ahore the rol of viamin T in the fomation of menstral
fircting @ puberty’ gxk E scant and ambisaoes. Vianin D plns a crica’ ok in ezl
deielomrent possibly due to B3 oefecs op cakiisn hemmesstmse cyclieal fiematon: o osex
steroid] hormone: or bone minetal dercry and metabolism [2 3]

Aim A stody of vianin D eiek b adolescent
Methods. [05 adoescen grhn'ﬂlp:lm:f%immng!::&a; ufl" 1% vears ware

emamired  Deternonaton of 25 L m bood senm was oy chermiimmescence
it 'Iakmnuar.-.‘.m supply of vianen IF, followins are detmmehed: lst
grap {n = 99) - madeqmte kvl of 25 (OH) D and Ind (o= 101 - adequate supply (30-100ne |
mI,' Grop 1 was deaded o subgrep 14 (n = 34) - deficency of 15 (OH) D (20-30 ne / mi)
and 18 (n =161 - deficx (< ng /mi).
Resnlfs. Gereml de e siafistc: revealed thar the avemps vionm T vale was 198 =89
o=/ ml which mdfcates the lower Boos of the reference wles
mumdmmwmmhmmmmm
mmnteh&.uftmﬂ_nfntﬂnnb%mT [36%%) T has an masffiren evel within
J]‘E:I:#E'nsl.tgmplﬂ{ﬁ#ﬂ_hfﬂi{‘ nﬂnu:lra'rE:l:u:-Ems
Lenek of 13 L{I-H‘l]}nlﬂ:admm::gﬂ:m]:nﬂ] fremenerhen were Inversely reinmed
Eo the some oo 2 vEuad amaleue scake (r=-0 137, p =005
Conclasions. ﬂ!i&ﬁh{fﬂ!:ﬂ:ﬁ:@ﬁ:ﬂd;hﬂlpﬁﬂhﬂdiﬂﬁ!{ptﬂﬁ]ﬁ:ﬂ
Ermh'mm% wih promry dyemenantea (9000, which £ 6% m fe defirs
&m?mmmmﬂl}&'temufm
ﬁmmmnndmsce:cednﬁitemnsﬂmd.ﬁamkﬁmrﬁrdnfmeb;mmnfﬂ
defiriency states, which nereases agamst the backsnomd of viohitons of seaml
Arimovwiedpemenis. Awhors declme fhe abeence of confict of irerest. The shady I:'I.'I.!:I:H'-.'-dh'
the Minismry of Education and Science of the Remublir of Kambkhemn projct TRN APOISE004
Referemoes.
1 ﬁm::.’n}. o, C‘Inumhw'i'. Dhysoencmiea &b © pubery, prevalsncs. cnses and

En:r.ghs { Do, - 3015 Npc 3. 5. 63-64
il AumBahmﬁmimHanﬂRm'hﬂn Habibolbh Esmasil Marvam Tayef]
Faezeh (asemi shw all Hish dose winmn [ sppenenhfon cap Dmuoie mersirual
Frd:hnmdm:andﬂu, md prerersmual ondome B adokscem: Jommal (Rrecobgical
Vol M X8 - Lo ] Pazes 8- 663

% I IOB0TDOS13500 3017 14254562

N, Neachker DA | Flooostokhoa W F. Ponenoes=kaya A V. Sepenove NI,
P-.‘.EahsemL_I Viarmn T stetis o adedescent gk with mescmoa] dy=fisvfion Vioor pinelool
, Dbstemrs and Pemmatology), 2019 1805 o101 DL
jIIIIEJ 174 ﬁ'id-:'-:lillﬁ- 3-10E R i
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FEATURES OF SEXUAL DEVELOPMENT IN ATMDLESCENT CIRLS WITH
FRIMARY DYSAMENORRHEA

Dopaveva A E ' Anarcholozy A, Tubabaea S A ' Giashes GE ' Mubarbeahena
GE, Yernhamna FRE ', Kimakor N2V
"West Kamkhstan Marat Ospanov Madical Unhersiy, Aktobe. Kambbctan

Baclizromd. The pencd of puberty &= a very respoisink and End of “omcal” peniod of the
chids posmatal develboment which off=n determines b fihre #e. Offen dependme on by
bealfn the child emers this perind. how comrect it . depends not ocly on his fonure, b ako on
e fnme of he rew FEREmDOEE.

ke zemml of adolescen: Eoone of the o of te wel-tens of the
popdnton, the _'dw&hnmtmuimmm-iadﬂ@h&m
of the omset of adoescence can beln idently poblms of poblic heakh care Tremencerien
CCOEE i mnsk adolsce orE and & the mam case of occasional shart absences from school @
i zroor. A menmmne dagmecis of primary dyspenorhes can be made tesed oo a nypical
Tesrory of pelic paim that coincides with the oozt of mensmeton and lasts -3 days. This soss
ek wilt the appearance of meparche m sk Af g Ge, e Evel of gowih horone
decreazes, the bvel of Ponadofropis and estogens nees. the fmotion of the dnyroid shnd &

arfrated

Aim To spady the characeenetcs of sexmal development accordos w0 Tammer and the defimnon
of the Karakh pombbm amons adobscent wih pEmIy dymenaomhea
Methods. Secondary sex charactenstcs ware assessed by a specialst pinacian accondmg o
Tamer oierm, winch assessed the deveipmert of pubc haxr, asllany har deveioprers,
ey Zand develoment and aze at memerche

Resmliz. 105 adolescent gk were sxammed aged 12w 18 years. The averape age was 136 =
L7 years, Af the me of emolmers o the stady, B0 of adolescents bad reoulr penods. Chr
snidy rimakd far 3B of adokscem ik had mremanme sexual developrens and the
repprmes 95 75 of ark had po mithelney B sl deslopment The dopres of haimess i the
amd accondes i Tammet's critera @ the cark adolescence acconime o WHO was 6537, 1
the bfe adoescance f was 33 7o Pubic bax developpent o oearh adokescence was 55.1% amnd
I e adokscence was 4507 Ar the mre of nclsion modhe smody, T owas poed v oa
mactmonsr I hte adolescence oo bave 2 hisher depres of dewelopment Takie oo accoms the
mematonal eedbiay docmrents et deermmred the cotera for the onsief of pabery, the Jnd
shage of developmert of the exferral serdnl orpans @ gk, de overage age of the omsef of
menanche was 11-12 vears

Conclmsions. The dam obamed mdcate thar, wih prmmry dysmenamhen, there was oo delay o
the appeamnce of secomdary sevaml characerstes. This re:search will be contimied. as well a3

te rebtship wih zewth and seouml developrmens apons this category of sumveyed will Te
rEvealsd

Arlmendedgemenis. Aurhors declre e absence of copdhict of mberest. The stady & funded Iy
the Minisry of Education and Science of the Fapublic of Kazakbetan project TEN APOOSE3004.
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APPENDIX M

Abstract with a report at the LX International Scientific Conference students and young
scientists ''Science: Yesterday, Today, Tomorrow' in the framework of the 30th

anniversary of Independence of the Republic of Kazakhstan

Joepezy A E
FIFTHINLTE THCMEHOFET AHRET AT AH wACSCIIFIM EhEEATATATRI
AMMHFFPATh IR TREFRIEILE Bl MEH CYHEEK TIHI METARC,TITIAMT #AF TAHRIH
IZ'II[L-T['I.-'I.I AH K ITHITRKATRIE #AFTAIT

me?hﬂ zusmmmﬂ_

Mapar Ocomere aterrasw bate Exascrag Mesreenmn, VWesEeprrren
Arzefie e Famuctas Peomdseacss

CoeETi. | TROdEsTpes - ﬁ:mﬁnﬂsfmmmqmm-ﬂm
OEE DU TeEH (ATHE T0FE TEl TEDGERES HIETH ISP M 50X MiTECEH
[PTUITHEE, TR TEELE BOTTES Ep:l:l!.‘.l’.[l]’.
Bﬂmmmmﬂmwm ETEE N MIYBETTETR
oyiee npen [ EpessEs SeTOEVIITH SEETTCEE (TR FEE INEMOI EEEENLE
w@mmmmmﬁmumﬂm:mm
m,mga:n TSR AT TRETSHEME BETED owD [1]
CEDGMEEE 00 SERMSTME ERITIETLE OCTRNESINES, CEOPOMET (VR TEHE GEETTEE EEMece
(LFLCIMEERRE TSI TR ECREL METAGNTHMEE aceml 3]
Maxrarw E:;mum: IHMeEeY ERETAFIS BACACOp EOOATING  MEEETATRIN
TRFENTEEE MEE CVIEE TH MeTAS0TON BRFIisels GaFamy
‘iri:"a;n:m;: we g QIO gt - TR TR, nimmmﬁna BATDp EEE
:E::Buqm::ep TIEERIMNTEH EAGLICIAYRED me-:u;u EREOAEIY GPHIDE IR MEHDEL
TETECEL SOEEITTE.  AVRIPCREN LD VAS GECDR ERTATIH, GOIEH EOEHENTLS,
ENFIAETAN EIACTEN ODEEcA 7 fam Haymaor YeTPAmNSRCTEE OCTe0TERCHTOMeT T
231 MEE EASRN SHPSMENTED SOOI CYERETH MeTASNTEM] ZarIaiEinn SHMIpEEpmet
IRETATIN. F2H CAPRCVEORAFsl Marmms (W) ssE el BEEpresreE mvmoes (Cale),
0H D o epmen aorpamma (33 TOCRCTEPOH,  RTATORMOH  AERITATH
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