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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
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ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
(Logl0(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".
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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 pg/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 - pg/dL (ug/dL) was used.
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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
(Logl0(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

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 (B) 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

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 Std.Err
Apgar Score (Imin) 0.315 0.349
Apgar Score (5min) 0.079 0.367

p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
0.367 -0.370 1.000
0.828 -0.641 0.800

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 § Std.Err
Apgar Score (Imin) 3.062 0.925
Apgar Score (5min) 1.137 0.801

p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
0.001 1.249 4.876
0.155 -0.433 2.709

Table 3. Regression analysis of the relationship between Apgar Scores of the newborns and maternal blood lead levels (logl0-transformed) during

gestation (Gestation age = 38 +~ 41 week).

Value Regression coefficient Std.Err
Apgar Score (1min) -0.558 0.429
Apgar Score (5min) -0.573 0.466

P -95.00% Cnf.Lmt +95.00% Cnf.Lmt
0.193 -1.400 0.283
0.341 -1.488 0.341 |

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).

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




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).

Regression coefficient § (not

Value N Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
adjusted

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 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).

Regression coefficient  (not

Value . Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
adjusted

Apgar Score (Imin) 0.097 0.159 0.542 -0.217 0.412

Apgar Score (Smin) 0438 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 (logl0-transformed) during
gestation (Gestation age = 38 + 41-week, gender M).

Regression coefficient f§ (not

Value . Std.Err p -95.00% Cnf.Lmt +95.00% Cnf.Lmt
adjusted

Apgar Score (Imin) 0.154 0.132 0.247 -0.108 0.417

Apgar Score (5min) -0.438 ‘0.697 0.529 -1.805 0.928

Male: N = 182; Mean = 0,80; StdDv = 0,33; Max = 1,52; Min = 0,08
45} Female: N=172; Mean = 0,81-_StdDv = 0,28; Max = 1,43: Min = 0,20

No of obs

,0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8
Log10(Pb)

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

70

oot |||
60| Sex Male: ‘N=182: . L.
Mean = 38,25; StdDv = 1,60-
Mean = 38,21 StdDv = 1,55; |

501

No of obs

20}

10—

0

33 34 35 36 37 38 39 40 41
EX: Male

[ SEX: Female GEST_AGE

Figure 2. Distribution of the number of newborns of different sexes according to gestational age.
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Figure 4. Mean value and 95% confidence interval of maternal blood
lead content of newborns of different sexes and gestational ages.

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

REFERENCES

1. Risova V. The pathway of lead through the mother’s body to
the child. Interdisciplinary Toxicology. 2019;12:1-6.

2. Kasten-Jolly J, Lawrence DA. Sex-specific effects of
developmental lead exposure on the immune-neuroendocrine
network. Toxicology and Applied Pharmacology.2017;334:142-
57.

3.Taylor CM, Golding J, Kordas K. Prenatal lead exposure:
Associations with growth and anthropometry in early childhood
in a UK observational birth cohort study. Wellcome Open
Research. 2021;5:235.

4. Joo H, Choi JH, Burm E, et al. Gender difference in the effects
of lead exposure at different time windows on neurobehavioral



development in 5-year-old children. Science of the Total
Environment. 2018;615:1086-92.

5. Rahbar MH, Samms-Vaughan M, Dickerson AS, et al.
Factors associated with blood lead concentrations of children in
Jamaica. Journal of Environmental Science and Health, Part A.
2015;50:529-39.

6. Obsa MS, Shanka GM, Menchamo MW, et al. Factors
associated with Apgar score among newborns delivered by
Cesarean sections at Gandhi Memorial Hospital, Addis Ababa.
Journal of pregnancy. 2020;2020.

7. Cnattingius S, Johansson S, Razaz N. Apgar score and risk of
neonatal death among preterm infants. New England Journal of
Medicine. 2020;383:49-57.

8. Llop S, Lopez-Espinosa MJ, Rebagliato M, et al. Gender
differences in the neurotoxicity of metals in children.
Toxicology. 2013;311:3-12.

9.JiY, Hong X, Wang G, et al. A prospective birth cohort study
on early childhood lead levels and attention deficit hyperactivity
disorder: new insight on sex differences. The Journal of
pediatrics. 2018;199:124-31.

10. Khayat S, Fanaei H. Relationship between lead concentration
in maternal and umbilical cord blood and some neonatal
outcomes in primiparous opium-dependent mothers in Zahedan,
Southeast of Iran in 2022. BMC Pregnancy and Childbirth.
2023;23:753.

BLEOMsIBHOo

33w930L  30Bsbo- oym  dgagqlbfogws  396M0bs@owm®
3960m©do  Byzool  Bgas3wgbol ab39dGHgoo
sboEdmdomgddo.

Fbows s IgomEgdo-dglfogomo  odbs 354

MmOLYYEOLS O SHIWIMBOWIOL  3EoLEHINGd0. BOFGIMIS
MmOLYEMdOL Igbsdg GHMoIGuG®do  396mE Lolbedo
Y300l 35396900l gobloBw3zMs s gosbogrobs
Jom0  890939d0L 05 YIOLLL.EY300L  bLEBOZMS
bgdm©s oL Lobbwdo sGMING - SOLMOBEOEO
1399 EHOMBMEHMIGEHOOOL dgomob 2450mygbgdom.
MmOLYYEMOOL  3gMHomEdo Yol  Lolbwdo  Fygzool
89833900 00L M sMomaLs (Log, ,(Pb)) s sbsewdmdogols
332900L  Jegdl  FmMol  B0BJHMdIG030  393d0MHOLS
24593 gboly s dobo La®HImbmgdol FgxsLgdolsmz0L
399m0Yy9gbgdms b mdM030 3m@0obmdoserm™o
@MRoLEAH0IMNOO MgyMgbos (ordinal multinomial logistic
regression).  356539GHOMWO O 905350599 BHOIWO
LEHoGoLEH03oL  Lbbgoolbgs  dgomgdo. dmbsigdoms
500539005 S F99g00L 30D DE00LIMZOL
300myg9bgdmmo  ogm  LBEIGOLEGHOIMMO  3BIMYOTYWO
393940 - SPSS12.

890093900  — 39m3mgbowo o0dbs ,mmd 37 33060Ls
s Bogzmgdo 39UAO300L  sLs3oL  sboEdmdowrgddo
Ls®HIMbMgdoL domoo  badobbom  0339mqds

332560l Mol gomsMgligds. o8m3zwgbowos  @yzool
b9g0mgdggdolodo  d3MAbMdgEMdol  Lggbmd&mogo
1393083035 - ©OY0bEs, MHMI FEgEOHMdIoMO Lgglbol
5boEdmdOMgdo MROH™ 9303bMd0sMgbo 36056

123

0500Mmd0m0  bgbol  sHHEITMBOWGOMB  FgEsMgdOm.
653 390mbsBads LogmaEbwol 3M039w Fmmby 5335600
9ol 25569l9d00.

©513365:5906086v9m0 3319300050 2450m30bstg
SM(0WYBJ0S 5d0IMHEIL OB MS 5BEGbsGIWMHO
09035¢0gMHgMdS 96009316 3969000 332960
Q9050 Jgxslgdol  MHoL3gdol  AsdmLagargbs.olngy,
93M0965305L  3mh9g30m  Bopowo  HoLzol  30Mgdol
Lobbedo ¢yz00L 990333900 mdsDg LIOHObOAL MOLMEMBOL
98050005809, 9903  MOLYYPMBOL  OSFbMBOL
©3bdobmsbs3g. 3065006 (36MdOEr0s gL Lolbendo
3Y300b D893 960L 1393053039, 30boFOLEL LEGrsgds
99935 HoboliHo® AobLEBEZOML MOlZdo  sbodmdowrol
UJgbonob 0GOS0 IBIIIOLSL s 5IMBOBMU
d9L50530L0 EIBTMGdS LHTTIMBOSOM deM3ITO OB JdOL
9m3gb@obsmgol.

A0cTpakT

Ilenbio mccaenoBaHusi OBUIO M3YYCHUE ACIICKTOB BIMSHUS
CBHHI[A B [IEPHHATAILHOM MEpUO/ic Ha HOBOPOX/ICHHBIX.

Matrepuan M MeToAbl- bbITM u3yueHsl KiacTepsl 354
OepeMEHHBIX W HOBOPOXKACHHHIX. [IpoBeneHo ompenencHue
HOKa3aTeJied  CBHHIIA B BCHO3HOH KPOBM OEPEeMCHHEIX B
TPEThEM CeMecTpe OEpPeMEHHOCTH U HPOaHaTN3HPOBAHBI HX
pe3ynbTaThl HpH poxaeHHH. CBHHEN ONpEIesUIl B KPOBU
MaTepu C UCIONB30BAHHEM METOJa aTOMHO-abCOpPOIHOHHOM
CIIEKTPO(OTOMETPHH. Jost BBISBIICHUS HIPHINHHO-
CIICJICTBEHHOI CBS3H MEXKILY TOTapH(pMOM COJEepKAHNS CBUHITA
B kpoBu Matepu (LoglO(Pb)) n omenkoi mo mkame Anrap
HOBOPOXKACHHOTO BO BpeMs OCpEeMEHHOCTH H OIICHKH ee
JOCTOBEPHOCTH HCHOJIB30BAIH IIOPSAKOBYIO TOITHHOMHAIBHYIO
norucTuyeckyro perpeccuto (ordinal multinomial logistic
reression). PasnmuHble  MeTOABI  IAapaMeTpPUUCCKOH W
HemapaMeTpUIecKoi CTaTUCTHKH. [l oOpabOTKM JaHHBIX H
BHU3yaJIN3al[{H PE3yNIbTATOB OBLI HCIIONB30BaH CTATUCTHICCKUH
nporpamMMHbIi naket SPSS12.

Pe3yabTaThl - BEISBICHO, YTO YXYAIICHHE OLEHKH II0 IIKaje
Anrap HabmomaeTcss ¢ BBICOKOH CTCNICHBIO JTOCTOBEPHOCTH
y HOBOPOXJCHHBIX T'eCTAllMOHHOTO Bo3pacTta 37 Helenb u
McHee. BbIsBiIeHa reHpepHas CIenU(UKa TyBCTBHTEILHOCTH
K BO3JICHCTBHUIO CBUHIIA - YCTAHOBJICHO, YTO HOBOPOXKACHHEIC
’KEHCKOTO ToJa 0oJee TyBCTBUTEIBHBI, YeM HOBOPOXKACHHEIC
MY’KCKOTO 1moia. UTo BEIpaxkaeTcss YXYAIICHHEM OLCHKH IO
mKajge Anrap Ha epBoi MUHYTE >KH3HH.

3akaoyenne:—Ha OCHOBaHWM YIOMSHYTHIX HCCICIOBAHUMH
HE0OXO0IMMO YCHITUTH JOPOIOBOE HAOITI0JeHIE 32 OepeMEHHEIMH
B 9HJIECMHYHBIX pafiOHaX JIs BBISIBICHHS PUCKOB HU3KOIT OI[CHKH
no mkaixe Amrap. Mel Takxke peKOMCHIyeM JHIIaM U3 TPYIIIEI
BBICOKOTO pHCKa NpOHTH o0OCIefOBaHHE Ha COJEpKaHUe
CBHHI]Aa B KpOBH Mepel IUIAHUPOBAHHEM OCpPEMEHHOCTH,
cpasy IIOCIIC AMAarHOCTHKH OEepeMEHHOCTH. [Mockombky
U3BECTHA CIeU(HIKa BO3ICHCTBHSA CBHHIIA HA KPOBb MaTepH,
KIMHAOUCT MMEET BO3MOXKHOCTH IIPOTHOZHPOBATH PHCKH B
3aBHCHMOCTH OT IIOJa HOBOPOXKACHHOTO MPH POXIACHHH H
OKa3aTh COOTBETCTBYIOLIYIO IIOMOIIb B POJMIBHOM OTACICHHN
B MOMEHT POJIOB.
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