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One of the main factors which determine the health of the nation is miscarriage and 
prematurity of pregnancy. Preterm delivered newborns form indicators of perinatal 
morbidity, mortality and disability from childhood. Despite the improvement of an 
obstetric care quality, the rate of miscarriage, in particular extremely early preterm 
deliveries, remain consistently high (10-30%) and has no tendency to decrease [1, 2, 5, 
6]. 

Among the etiological miscarriage factors, functional cervical insufficiency (FCI) 
is out of importance. It is registered in 15-40% of women habitual miscarriage in 
anamnesis [1, 2, 8]. 

Nowadays, FCI is considered to be a multifactorial complication of pregnancy. 
Current research highlights the significant role of undifferentiated connective tissue 
dysplasia (UCTD) in the FCI genesis which leads to a disparity in the muscle and 
connective tissue ratio in the cervix [3, 4, 7]. 

On the other side, the FCI occurs not only due to UCTD, but also due to the lack 
of trace elements which plays the main role in the local connective tissue metabolism 
regulation. Taking into account the fact that the connective tissue condition depends 
on the hormonal, it is reasonable to think about the interdependence of the functional 
obturatory condition of the cervix and disorders in the estrogens and progesterone 
biosynthesis [9, 10, 11, 12]. 

The aim of the research: to determine the features of connective tissue and trace 
element metabolism, together with main pregnancy hormones concentration in women 
with functional cervical insufficiency. 

Materials and methods of research. 135 pregnant women who formed the main 
and control groups were examined. The main group included 101 pregnant women with 
FCI at 22-32 weeks of gestation. The control group was formed by 34 pregnant women 
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with a physiological condition of the cervix. All pregnant women were examined in 
accordance with quality standards and current clinical protocols. 
In order to study connective tissue condition we provided determination of synthesis 
(Total P1NP) and resorption (β-CrossLaps) markers of, also we determined the 
concentration of Mg2+ in the blood serum of pregnant women of the examined groups. 
The concentration of estradiol and progesterone in blood serum was determined using 
ELISA. Ultrasound examination of cervix was performed using transvaginal 
ultrasound examination (TVUSE). In all pregnant women the length of the cervix, the 
presence and shape of the transformation of the cervical canal were measured. 

The results of the research. The average age of pregnant women in the main and 
control groups ranged from 18 to 40 years and had no significant difference. 77 
pregnant women of the main group (76,2%) had diseases that are clinical signs of 
UCTD, namely: diseases of the cardiovascular system (54 pregnant women - 63,5%; 
control group – 8 pregnant women – 32,0%; p<0,05), ophthalmological diseases (26 
pregnant women – 30,6%; control group – 3 pregnant women – 12.0%; p<0,05), 
diseases of the gastrointestinal tract and hepatobiliary system (42 pregnant women – 
49,4%, control group – 7 pregnant women – 28,0%; p<0,05). Diseases of the urinary 
tract (9 pregnant women – 36,0%), cardiovascular system (8 pregnant women – 32,0%) 
and ENT organs (8 pregnant women – 32,0%) prevailed in the control group. 

The structure of gynecological morbidity was dominated by combined pathology 
(53,8%) of mostly inflammatory origin (86,8%), as well as obstetric anamnesis was 
burdened with premature deliveries (6,9%). Pregnancy in women of the main group 
occurred against the background of bacterial vaginosis (20,8%) and vaginitis (66,3%), 
which required adequate antibacterial therapy with mandatory long-term restoration of 
the vaginal biotope, intestines and urinary tract. 

Pregnant women with FCI were characterized by a violation of the connective 
tissue formation and maturation processes due to increased Total P1NP (collagen type 
I synthesis marker) – 68,15±3,55 ng/mL (control group – 50,90±4,27 ng/mL), as well 
as absolute Mg2+ deficiency (0,64±0,01 mmol/L; control group – 0,86±0,03 mmol/l; 
p<0,05). At the same time, the average value of the connective tissue resorption marker 
β-CrossLaps, which is a product of collagen degradation, in pregnant women of the 
main and control groups was within the physiological norm (0,390±0,02 ng/mL and 
0,300±0,02 ng/mL, respectively). The results were confirmed by correlation analysis, 
which revealed the presence of a strong feedback correlation (r = – 0.7505) between 
the concentration of magnesium ions and the connective tissue synthesis marker Total 
P1NP in the blood serum of pregnant women of the main group (Fig. 1). 
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Fig. 1. Strong feedback correlation    Fig 2. Strong feedback correlation 
between the concentration of magnesium  between the concentration of Total P1NP 
ions and Total P1NP marker in the blood serum marker and cervical length 
 

Analyzing the indicators of estradiol in the dynamics of pregnancy, no significant 
difference in the biosynthesis of this hormone was found. At the same time, the average 
progesterone concentration, being within the physiological norm in both the second 
(180,61±5,69 nm/L) and the third trimester of pregnancy (395,61±6,20 nm/l), was 
almost twice lower in pregnant women of the control group (358,0±4,57 nm/L in the 
second and 679,43±6,0 nm/L in the third trimester) (p<0,05). 

According to the TVUSE results, 74 pregnant women of the main group (73,3%) 
demonstrated asymptomatic shortening of cervix which average length was 22,88±1,02 
mm. Such results were considered as a pre-cursor of premature deliveries. In every 
third pregnant woman of the main group (31.7%), a V-/Y-shaped transformation of the 
cervix with fetal bladder prolapse was detected. The correlation analysis revealed the 
presence of a strong feedback correlation (r = – 0.7362) between the cervical length 
and the concentration of the connective tissue synthesis marker Total P1NP in the 
blood serum of pregnant women of the main group (Fig.2). 

Conclusions. The revealed imbalance in the system of markers of connective tissue 
synthesis and resorption can be considered as a predictor of threatening functional 
cervical insufficiency in high-risk pregnant women with miscarriage. Magnesium 
deficiency contributes to the progression of premature maturation and opening of the 
cervix. 

The shift of the estrogen-progesterone balance in pregnant women with functional 
cervical insufficiency towards estrogens contributes to a violation of the normal tone 
of the uterus and is clinically manifested by the development of its premature 
contractile activity. 

A decrease in the processes of biosynthesis or an increase in the processes of 
progesterone metabolism during pregnancy is usually realized by an increase in 
diastasis of the internal orifice, which further leads to a wedge-shaped transformation 
of the cervical canal and the opening of the cervix, which is confirmed by transvaginal 
ultrasound examinations. 

The above mentioned determines the expediency of collagenoprotective and 
matrixprotective therapy, adequate correction of nutritional status disorders at the stage 
of pregravidal training of women from the high-risk group for the functional cervical 
insufficiency development. 

y = -0,006x + 1,063
R² = 0,563

0,5

0,6

0,7

0,8

60 70 80 90

M
g2+

io
ns

 c
on

ce
nt

ra
tio

n 
in

 
bl

oo
d 

se
ru

m
(m

m
ol

/l)

Total P1NP concentration in blood serum
(ng/ml)

Corellation: r = – 0,7505

y = -0,9297x + 86,733
R² = 0,542

0

10

20

30

40

60 70 80 90C
er

vi
ca

l l
en

gt
h

(m
m

)

Total P1NP concentration in blood serum
(ng/ml)

Correlation: r =  – 0,7362



ABOUT THE PROBLEMS OF SCIENCE AND PRACTICE, TASKS AND WAYS TO SOLVE 
THEM 

208 

Reference: 
1. Айламазян Э.К., Кузьминых Т.У. (2013). Дискуссионные вопросы 

преждевременных родов. Журн. акушерства и жен. болезней. 62 (4): 97 – 105. 
2. Аналіз смертності та наслідків передчасних пологів: від новонародженої 

дитини до дорослої людини. Cер. „Передчасні пологиˮ. (2011). З турботою про 
жінку. 2 (3): 26 – 31. 

3. Григорьева Ю.В., Ямщиков Н.В., Чемидронов С.Н. (2015). Коллаген III 
типа в шейке матки  при беременности и родах. Международный журнал 
прикладних и фундаментальных исследований. 1: 72 –75.    

4. Грищенко О.В., Сторкач А.В., Буй Сон Тоан (2011). Роль матрикса 
соединительной ткани в обеспечении функциональной активности эндотелия у 
беременных. Репродуктивная ендокринология. 1: 36 – 41. 

5. Жабченко И.А., Олешко В.Ф. (2016). Особенности течения беременности 
и родов, состояния плода и новорожденного у женщин с нарушениями 
обтураторной функции шейки матки. Охрана материнства и детства. 1 (27): 5  9.  

6. Марченко Н.Є. (2013). Чинники ризику загрози передчасних пологів у ІІ 
триместрі вагітності. Здоровье женщины. 3: 206 – 208. 

7. Савицкий А.Г., Савицкий Г.А. (2010). Родовая схватка человека. Клинико-
биохимические аспекты. СПб.: ЭЛБИ СПб. 240. 

8. Berghella V. (2012). Progesterone and preterm birth prevention: translating 
clinical trials data into clinical practice. Society for Maternal-Fetal Medicine 
Publications Committee, with assistance of. 206 (5): 376 – 386. 

9. Luz Maria De-Regil1., Cristina Palacios, Lia K Lombardo, Juan Pablo Peña-
Rosas (2016). Vitamin D supplementation for women during pregnancy. Cochrane 
Database of Systematic Reviews 14 (1): CD008873. doi: 
10.1002/14651858.CD008873.pub3.  

10. Romero R. K. Nicolaides et al. (2012). Vaginal progesterone in women with an 
asymptomatic sonographic short cervix in the midtrimester decrease preterm delivery 
and neonatal morbidity: a systematic review and metaanalysis of individual patient 
data. Amer. J. Obstet. Gynec. 2012. Vol.206 (2) 124.e1-19. doi: 
10.1016/j.ajog.2011.12.003. Epub 2011 Dec 11. 

11. Yassaee F., Shekarriz-Foumani R., Afsari S., Fallahian M., Yassaee F. (2014). 
The effect of progesterone suppositories on threatened abortion: a randomized clinical 
trial. Journal of Reproduction&Infertility. 15: 147 – 151. 

12. Zhabchenko I.A., Oleshko V.F., Bondarenko O.M., Syudmak O.R. (2016). 
Features of hormonal homeostasis in pregnant women with functional disorder of the 
obstructive function of the cervix. Reproduktivnaya endokrinologiya. 5 (31): 85 – 89 

13. Zhabchenko I.A., Oleshko V.F., Magomedov O.M. (2016). The role of the 
connective tissue and some microelements in genesis of cervical insufficiency. 

https://pubmed.ncbi.nlm.nih.gov/?term=Palacios+C&cauthor_id=26765344
https://pubmed.ncbi.nlm.nih.gov/?term=Lombardo+LK&cauthor_id=26765344
https://pubmed.ncbi.nlm.nih.gov/?term=Pe%C3%B1a-Rosas+JP&cauthor_id=26765344
https://pubmed.ncbi.nlm.nih.gov/?term=Pe%C3%B1a-Rosas+JP&cauthor_id=26765344
http://scholar.google.com/scholar?cluster=15375282662893519329&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=15375282662893519329&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=8231254750044271652&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=8231254750044271652&hl=en&oi=scholarr


ABOUT THE PROBLEMS OF SCIENCE AND PRACTICE, TASKS AND WAYS TO SOLVE 
THEM 

209 

Collection of scientific works of the Association of obstetricaris and gynecologists of 
Ukraine. 188 – 193. 


	ABOUT THE PROBLEMS OF SCIENCE AND PRACTICE, TASKS AND WAYS TO SOLVE THEM
	Abstracts of VI International Scientific and Practical Conference
	Milan, Italy
	October 26-30, 2020
	The VI th International scientific and practical conference «About the problems of science and practice, tasks and ways to solve them» (October 26-30, 2020). Milan, Italy 2020. 596 p.
	"Learning never exhausts the mind."

	The rose "Leonardo da Vinci" belongs to the floribunda group. The group of Floribunda includes bush roses of various varieties, but the most popular is all the same, da Vinci. Created a variety in 1994 by Alain Mayland  (Fig. 2) and gave the name in h...
	Species: Rosa «Leonardo da Vinci»
	Fig. 12. Rosa «Leonardo da Vinci» in the garden.             Fig. 13. Flowering rose.
	To sum up. Rosa Leonardo da Vinci blooms continuously. The flowering period will last the entire warm period. The plant has excellent winter hardiness. It is resistant to many diseases.
	15. Milan, Italy: Leonardo da Vinci. URI : https://www.youtube.com/watch?v=6NlTXWPBalo
	28. Rose Leonardo da Vinci. Rose "Leonardo da Vinci": description, cultivation and care of Rose Leonardo da Vinci red. URI : https://travelerscoffee.ru/en/cvety/roza-leonardo-da-vinchi-roza-leonardo-da-vinchi-opisanie/
	37. Розы Леонардо да Винчи и Ред Леонардо да Винчи, сравним. (Rosе *Leonardo da Vinci* ). URI : https://www.youtube.com/watch?v=XbAxe7AGh-E
	3. Zhang Y, Aizpurua J, Esteban R. Optomechanical Collective Effects in Surface-Enhanced Raman Scattering from Many Molecules. ACS Photonics 2020;7 (7), 1676-88. doi: 10.1021/acsphotonics.0c00032.

	5. У 2018 році Україну відвідали 27 млн іноземних громадян [Електронний ресурс]. – Режим доступу : https://www.ukrinform.ua/rubric-tourism/2605839-cogoric-ukrainu-vidvidali-27-miljoniv-inozemciv-dpsu.html
	7. Які громадяни України не можуть виїхати за кордон [Електронний ресурс]. – Режим доступу : https://opendatabot.ua/blog/312-vacation-black-list
	Сфера послуг забезпечує нормальне функціонування домогосподарств та грає важливу роль в економіці України про це свідчать наступні показники минулих років зокрема: 3.6 мільйонів людей  було зайнято в секторі у 2018 р., , 705 мільярдів гривень ВВП...

	Список літератури:
	By the time of discharge for 3-4 days, the pregnant woman was leaving the hospital with recommendations to take 470 mg Мagnesium lactate + 5 mg Pyridoxini Hydrochloridum and polyvitamins for 10 days.
	1. Акушерство и гинекология: новости, мнения, обучение. Журнал для непрерывного медицинского образования врачей /Под ред. Г.Т. Сухих, Г.М. Савельевой, В.Е. Радзинского, № 4.-2016.-116с.
	2. Гинекология - национальное руководство под ред. В.И. Кулакова, Г.М. Савельевой, И.Б. Манухина.-М.- 2009.-1088с.
	3. Я. В. Тяпаева, А. А. Симонов, О. Д. Константинова и др. Анализ исходов оперативного лечения доброкачественных новообразований яичников во время беременности // Оренбургский медицинский вестник, Том IV, № 1 (13), 2016.-С.10-14.
	1. Акушерство и гинекология: новости, мнения, обучение. Журнал для непрерывного медицинского образования врачей /Под ред. Г.Т. Сухих, Г.М. Савельевой, В.Е. Радзинского, № 4.-2016.-116с.
	2. Гинекология - национальное руководство под ред. В.И. Кулакова, Г.М. Савельевой, И.Б. Манухина.-М.- 2009.-1088с.
	3. Татарчук Т. Ф. Рациональный подход к применению комбинированных оральных контрацептивов при эндометриозе // Жіночий лікар. – 2015. – № 5 (61). – С. 24-30.
	4. 13 Н.Н.Колева  Что такое альгодисменорея и как с ней бороться // Интелектуальный потенционал XXI века / Сборник статей Международной научно - практической конференции OMEGA SCIENCE .-Уфа.-2018.-С.132-133
	5. А. П. Григоренко, Н. С. Шатковська, О. Х. Герич, О. Г. Горбатюк, В. Ю. Онишко, А. М. Біньковська. Сучасні підходи до лікування альгодисменореї  //Медицинские аспекты здоровья женщины.- № 9 (95).- 2015.- С.39-43
	Таблиця
	Показники надходження та розгляду заявок і реєстрації охоронних документів за 2019 рік [7]
	7. Сайт Укрпатенту. – Режим доступу : https://ukrpatent.org/uk/articles/2019-year-expert
	Для вимірювання результативності роботи з дитиною та її найближчим оточенням в якості індикаторів оцінки можна використовувати:  стадії дезадаптації, коефіцієнт соціальної адаптації, соціальний досвід, особисті досягнення, рівень мотивації досягн...
	Якщо дії виявилися неефективними:
	Якщо програма дій дала позитивний результат:
	Та блиця 2
	Сма рт-організації туристичної діяльності
	цільовими група ми спожива чів


	Smart
	Energy
	The pH medium, in which the phage reproduces, is an important factor [7, 8, 9]. The optimal values of hydrogen index for the growth and reproduction of bacteriophages in vitro should be as close as possible to the natural environment from which this...



