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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The study aimed to study the aspects of the impact of lead in 

newborns in the perinatal period.
Material and methods: Clusters of 354 pregnant women and 

newborns were studied. Determination of the lead index in the 
venous blood of pregnant women was carried out and their results 
were analyzed at birth. Lead was determined in the mother's 
blood using the atomic-absorption spectrophotometry method. 
Blood was taken for analysis in the third trimester of pregnancy. 
Ordinal multinomial logistic regression (ordinal multinomial 
logistic regression) was used to reveal the causal relationship 
between the logarithm of lead content in the mother's blood 
(Log10(Pb)) and Apgar scores of the newborn during pregnancy 
and to assess its credibility. Different methods of parametric and 
non-parametric statistics. Statistical software package - SPSS12 
was used for data processing and visualization of results.

Results: It was revealed that the deterioration of the Apgar 
score is observed with a high degree of certainty in newborns 
of 37 weeks of gestational age and less. Gender specificity of 
sensitivity to lead exposure has been revealed - it has been 
established that female newborns are more sensitive than male 
newborns. Which was manifested by worsening Apgar score in 
the first minute of life.  

Conclusion: Based on the mentioned study, it is necessary 
to strengthen the antenatal surveillance of pregnant women in 
endemic areas to detect the risks of low Apgar scores. Also, 
we recommend the screening of high-risk individuals for blood 
lead content before planning a pregnancy. Further determination 
of lead index should be done immediately  after diagnosis of 
pregnancy, blood lead monitoring should be done according to 
local guideline. Since the specificity of the effects of lead in 
the mother's blood is known, the clinician is able to predict the 
risks in relation to the sex of the newborn at birth and to find the 
appropriate help in the maternity unit at the moment of birth.

Key words. Prenatal impact of lead, apgar score, gender 
specificity to lead exposure.
Introduction.

It is known that lead is the oldest cumulative toxic metal, at the 
same time it is an environmental pollutant. When lead is taken 
orally, its gastrointestinal absorption takes place. During chronic 
metal exposure, it accumulates in bones. Under the influence 
of such factors as lactation, pregnancy, and osteoporosis, it is 
released into the blood. The half-life of lead in bones is about 32 
years, and its elimination from soft tissues takes 20-30 days [1]. 
The Greek physician Pedanius Dioscorides of the 1st century 
noted that "a bullet hunts the mind".

According to recent studies, it is likely that the effects of lead 
may include the immune system in addition to behaviors, and 
conversely, some immunomodulatory changes may be caused 
by its effects on the central nervous system [2]. Studying the 
influence of small concentrations of lead in the mother's body 
in the prenatal period on the functional status of the fetus, both 
in the near and far postnatal period is an actual problem. There 
is still no consensus on this matter. A number of studies have 
shown the prenatal effect of lead on the anthropometric data of 
children, although the results of recent large-scale studies do 
not show this connection [3]. It should be noted here that the 
human population, including newborns, is not a homogeneous 
population. It should be emphasized that the developing brain 
is particularly sensitive to the effects of lead. The bullet easily 
crosses the placental barrier [4-10]. According to studies, high 
lead concentration is significantly associated with the period of 
pregnancy. The level of lead in the mother's blood correlates 
with the level of lead in the blood of the fetus. During pregnancy, 
the increased demand for calcium in the mother's body leads 
to the release of lead stored in the bones into the blood [4]. 
The consequences of chronic lead exposure are known, such 
as neurological, psychological, and behavioral disorders in 
children [5,9].

The aim of the work was to evaluate the level of Pb in 
venous blood during pregnancy and to study their postnatal 
consequences. 
Materials and Methods.
Design of the study and analyzed population:

We studied 354 pregnant women with clusters of 354 fetuses 
and mothers, the inclusion criteria were pregnant women enrolled 
in Batumi Medical Center LLC and Iris Borchashvili Health 
Center Medina LLC, who had determined the concentration 
of lead in venous blood during pregnancy and their newborns. 
Exclusion criteria were women who did not have a blood lead 
test or had a blood lead test but had a miscarriage, or less than 
33 weeks' gestation (Figure 3).
Blood lead level measurement:

Determination of lead in maternal blood was carried out by 
the method of atomic absorption spectrophotometry (Zeeman 
system model: AA240 Zeeman). Calibrated with lead standard 
reference solution (1000 μg/mL stock Lead Solution (Pb), Lot.
No 782761), using intermediate standards and two control 
samples (spikes) were prepared for quality assurance,

Testing parameter - lead, matrix - venous blood, unit of 
measurement - μg/dL (μg/dL) was used.



120

logarithm of maternal blood lead concentration at gestational 
age (lognormal distribution), which indirectly gives an idea of 
the range of variability of lead content in the newborn organism.

In the first stage of the analysis, the effect of the level of lead in 
the mother's blood on the Apgar score of newborns was studied, 
without taking into account different factors (gender, gestational 
age, maternal age).

The results presented in Table 1 show that in the study cohort 
as a whole, the effect of lead exposure on the Apgar score is 
not reflected, as indicated by the fact that the 95% confidence 
interval of the regression coefficient (β) includes 0, and the 
p-level is implausible.

However, it should be noted here that in addition to the effects 
of small lead concentrations, the Apgar score of newborns may 
also depend on other factors, even, for example, on gestational 
age. It is known that the Apgar scale was developed primarily 
for the assessment of premature newborns, and the Apgar score 
increases with gestational age. There are studies evaluating its 
relationship with perinatal risk factors [7].

If we take into account that the gestational age of newborns varies 
in a rather wide range (Figure 2), the possibility that the possible 
effects of exposure to small concentrations of lead were masked 
against the background of relatively high amplitude changes 
associated with gestational age (Figure 3) could not be excluded.

In order to exclude the effect associated with gestational age, 
the study cohort was divided into two groups according to 
gestational age <=37 and 38-41 weeks, and the dependence of 
Apgar scores on maternal blood lead content during gestation 
was analyzed for each group (Table 2-3).

As can be seen from the tables, in the group of newborns with 
a gestational age of <=37 weeks, a causal relationship between 
the newborn's Apgar Score (1min) and the lead content in the 
mother's blood can be observed with a high degree of statistical 

Reagents was used:
- Autosimpler washing solution
- modifier working solution
- blood standard without lead (Blankcheck WH Iot.No 

4110621237)
- Triton X-100
- NH4H2PO4) (Trace metals analysis)
- HNO3 (70%) (Trace metals analysis)
- Deionized water

Apgar scale assessment:
The Apgar scale was established in 1952 by the American 

anesthesiologist Virginia Apgar, and it is a universal method 
for assessing the clinical condition of a newborn at birth. 5 
parameters are used to evaluate it: and each one is evaluated 
with 0-2 points. The combination of these scores is a tool for 
assessing the viability of newborns. The scale includes heart 
rate, breathing, skin color, reflexes, muscle tone [6].
Statistical Analysis.

Analysis of variance (ANOVA) was used to analyze interval 
characteristics. Non-parametric statistics method Mann-Whitney 
U test was used for the comparative analysis of rank variables 
(Apgar Score, Gestational age) in different sub-groups of the 
study cohort, to detect and believable the causal relationship 
between the logarithm of lead concentration in the mother's blood 
(Log10(Pb)) and Apgar scores of the newborn during pregnancy. 
The ordinal multinomial logistic regression method was used for 
quality assessment. Statistical software package - SPSS12 was 
used for data processing and visualization of results.
Results.

182 newborn boys and 172 girls were examined whose 
mothers had blood lead level determined. Figure 1 presents 
the distribution of newborns of different sexes according to the 

Value Regression coefficient β Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
Apgar Score (1min) 0.315 0.349 0.367 -0.370 1.000
Apgar Score (5min) 0.079 0.367 0.828 -0.641 0.800

Table 1. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation.

Value Regression coefficient β Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
Apgar Score (1min) 3.062 0.925 0.001 1.249 4.876
Apgar Score (5min) 1.137 0.801 0.155 -0.433 2.709

Table 2. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation  (Gestation age  <= 37 week).

Value Regression coefficient β Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
Apgar Score (1min) -0.558 0.429 0.193 -1.400 0.283
Apgar Score (5min) -0.573 0.466 0.341 -1.488 0.341

Table 3. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation  (Gestation age  = 38 ÷ 41 week).

Value Regression coefficient β Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
Apgar Score (1min) 5.073 1.627 0.001 1.884 8.261
Apgar Score (5min) 3.370 1.444 0.019 0.539 6.201

Table 4. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation  (Gestation age  <= 37-week, gender-F).
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Value Regression coefficient β (not
adjusted Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt

Apgar Score (1min) -0.563 0.298 0.066 -1.167 0.039
Apgar Score (5min) -0.059 1.012 0.953 -2.043 1.925

Table 5. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation  (Gestation age  <= 37-week, gender-M).

Value Regression coefficient β (not
adjusted Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt

Apgar Score (1min) 0.097 0.159 0.542 -0.217 0.412
Apgar Score (5min) -0.438 0.697 0.529 -1.805 0.928

Table 6. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation  (Gestation age  = 38 ÷ 41-week, gender F).

Value Regression coefficient β (not
adjusted Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt

Apgar Score (1min) 0.154 0.132 0.247 -0.108 0.417
Apgar Score (5min) -0.438 0.697 0.529 -1.805 0.928

Table 7. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (log10-transformed) during 
gestation  (Gestation age  = 38 ÷ 41-week, gender M).

Figure 1. Distribution of newborns of different sexes according to the logarithm of maternal blood lead content.

Figure 2. Distribution of the number of newborns of different sexes according to gestational age.
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confidence. Apgar Score (5min) - the effect of lead is not 
revealed. The effect of lead exposure is not observed at all in 
the group of newborns with a gestational age of 38-41 weeks.

Many studies have shown gender-specificity in lead exposure. 
including lead absorption, metabolism, and detoxification 
capacity. Sex hormones influence sex-dysmorphic brain 
development. Estrogen receptors are distributed and positioned 
differently in men and women, which is associated with 
gender-specific neurotoxicity. Estrogens play a critical role 
in regulating neuronal structure and protecting the brain from 
oxidative damage [8]. According to the same studies, it was 
revealed that the male gender is less resistant to lead exposure 
in the prenatal period, which is manifested by neurobehavioral 
disorders after birth. It was interesting to note that in case of 
exposure in the postnatal period, attention and sleep problems 
were more pronounced in women [4].

In our cohort, we analyzed the significance of gender in terms 
of prenatal lead exposure-related effects. It was found that the 
lead-dependent deterioration of the Apgar score is reliably fixed 
only in female infants with a gestational age of <=37 weeks, 

the lead-dependent change in male infants is not statistically 
reliable (Table 4-5). It should be noted that in female children, 
Apgar Score (5min) worsens statistically reliably (Table 4).

No effects of lead exposure were observed in either the male 
or female groups of 38–41-week gestational age (Table 6-7).

Finally, it was shown that maternal blood lead levels in groups 
of newborns of different gestational age (at birth) and sex are 
practically identical (Figure 4), the above clearly indicates that 
the observed effects are entirely associated with the sensitivity 
of newborns to lead exposure.
Discussion.

Our study examined the effect of maternal blood lead level on 
Apgar score, the effect of gestational age and sex of the newborn 
on susceptibility to lead exposure.

We have shown that the Apgar data at 1 min is a more sensitive 
characteristic for detecting the effect of lead exposure than at 
5 min. This effect is manifested by deterioration of the Apgar 
score in premature infants.

We found that the sensitivity of newborns to lead exposure 
depends significantly on gestational age, in particular, 
deterioration of the Apgar score is observed with a high degree 
of certainty in newborns with a gestational age of 37 weeks and 
less.

Gender specificity of sensitivity to lead exposure has been 
revealed, it is established that female newborns are more 
sensitive compared to male newborns.
Conclusion.

Based on the mentioned study, it is necessary to strengthen the 
antenatal surveillance of pregnant women in endemic areas to 
detect the risks of low Apgar scores. Also, we recommend the 
screening of high-risk individuals for blood lead content before 
planning a pregnancy. Determination of lead in the blood of a 
pregnant woman should be done immediately after the diagnosis 
of pregnancy, and further monitoring of lead in the blood should 
be carried out according to the guideline. Since the specificity of 
the effects of lead in the mother's blood is known, the clinician 
is able to predict the risks in relation to the sex of the newborn 
at birth and to find the appropriate help in the maternity unit at 
the moment of birth.
Conclusion.

Fetuin-A proved to be a highly sensitive marker in estimating 
the severity and prognosis of PCOS.
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აბსტრაქტი
კვლევის მიზანი- იყო შეგვესწავლა პერინატალურ 

პერიოდში ტყვიის ზეგავლენის  ასპექტები 
ახალშობილებში. 

მასალა და მეთოდები–შესწავლილი იქნა 354 
ორსულისა და ახალშობილის კლასტერები. ჩატარდა 
ორსულობის მესამე ტრიმესტრში   ვენურ სისხლში 
ტყვიის მაჩვენებლის განსაზღვრა და გაანალიზდა 
მათი შედეგების დაბადებისას.ტყვიის განსაზღვრა 
ხდებოდა დედის სისხლში ატომურ - აბსორბციული 
სპექტროფოტომეტრიის მეთოდის გამოყენებით.   
ორსულობის პერიოდში დედის სისხლში ტყვიის 
შემცველობის ლოგარითმსა (Log10(Pb)) და ახალშობილის 
აპგარის ქულებს შორის მიზეზობრივი კავშირისა 
გამოვლენისა და მისი სარწმუნოების შეფასებისათვის 
გამოიყენებოდა რანგობრივი პოლინომიალური 
ლოგისტიკური რეგრესია (ordinal multinomial logistic 
regression). პარამეტრული და არაპარამეტრული 
სტატისტიკის სხვადასხვა მეთოდები.  მონაცემთა 
დამუშავებისა და შედეგების ვიზუალიზაციისათვის 
გამოყენებული იყო სტატისტიკური პროგრამული 
პაკეტი - SPSS12. 

შედეგები  – გამოვლენილი იქნა ,რომ  37 კვირისა 
და ნაკლები  გესტაციის ასაკის ახალშობილებში 
სარწმუნოების   მაღალი ხარისხით იკვეთება 
აპგარის ქულის გაუარესება. გამოვლენილია ტყვიის 
ზემოქმედებისადმი მგრძნობელობის სქესობრივი 
სპეციფიკა - დადგინდა, რომ მდედრობითი სქესის 
ახალშობილები უფრო მგრძნობიარენი არიან  

მამრობითი სქესის ახალშობილებთან შედარებით.
რაც გამოხატება სიცოცხლის პრიველ წუთზე აპგარის 
ქულის გაუარესებით.

დასკვნა:აღნიშნული კვლევიდან გამომდინარე 
აუცილებელია გაძლიერდეს ორსულთა ანტენატალური 
მეთვალყურეობა ენდემურ კერებში აპგარის 
დაბალი შეფასების რისკების გამოსავლენად.ასევე, 
რეკომენდაციას ვუწევთ მაღალი რისკის პირების  
სისხლში ტყვიის შემცველობაზე სკრინიგს ორსულობის 
დაგეგმარებამდე, შემდგომ ორსულობის დიაგნოზის 
დასმისთანავე.   ვინაიდან ცნობილია დედის სისხლში 
ტყვიის ზეგავლენის სპეციფიკა, კლინიცისტს საშუალება 
ეძლევა წინასწარ განსაზღვროს რისკები   ახალშობილის 
სქესთან მიმართებაში დაბადებისას და აღმოუჩინოს 
შესაბამისი დახმარება სამშობიარო ბლოკში დაბადების 
მომენტისათვის.                                                 

Абстракт
Целью исследования было изучение аспектов влияния 

свинца в перинатальном периоде на новорожденных.
Материал и методы- Были изучены кластеры 354 

беременных и новорожденных. Проведено определение 
показателей  свинца в венозной крови беременных в 
третьем семестре беременности  и проанализированы их 
результаты при рождении. Свинец определяли в крови 
матери с использованием  метода  атомно-абсорбционной 
спектрофотометрии. Для выявления причинно-
следственной связи между логарифмом содержания свинца 
в крови матери (Log10(Pb)) и оценкой по шкале Апгар 
новорожденного во время беременности и оценки ее 
достоверности использовали порядковую полиномиальную 
логистическую регрессию (ordinal multinomial logistic 
reression). Различные методы параметрической и 
непараметрической статистики. Для обработки данных и 
визуализации результатов был использован  статистический 
программный пакет SPSS12.  

Результаты - выявлено, что ухудшение оценки по шкале 
Апгар наблюдается с высокой степенью достоверности 
у новорожденных гестационного возраста 37 недель и 
менее. Выявлена ​​гендерная специфика чувствительности 
к воздействию свинца - установлено, что новорожденные 
женского пола более чувствительны, чем новорожденные 
мужского пола. Что выражается ухудшением оценки по 
шкале Апгар на первой минуте жизни.

Заключение:–На основании упомянутых исследований 
необходимо усилить дородовое наблюдение за беременными 
в эндемичных районах для выявления рисков низкой оценки 
по шкале Апгар. Мы также рекомендуем лицам из группы 
высокого риска пройти обследование на содержание 
свинца в крови перед планированием беременности, 
сразу после диагностики беременности.    Поскольку 
известна специфика воздействия свинца на кровь матери, 
клиницист имеет возможность прогнозировать риски в 
зависимости от пола новорожденного при рождении и 
оказать соответствующую помощь в родильном отделении 
в момент родов. 
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