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Introduction. Considering intensive chemical environmental pollution, health care is one of the
priority problems in modern medicine. Nowadays, heavy metals, particularly lead and cadmium,
which are classified as global environmental pollutants, adversely affect public health. Even low
concentrations of these metals and their compounds can accumulate and result in decrease of
adaptive body reserves. Under such conditions, generative function is among the least protected
and most susceptible ones. In this regard, the concept of reproductive health as a sensitive
indicator of ecological problem was stated.

The aim of this study was to evaluate lead and cadmium levels in women’s blood in uncomplicated
and complicated pregnancy and to assess the significance of their influence on the gestational
process.

Materials and methods. Investigation of lead and cadmium content in the blood of 42 women
with uncomplicated pregnancy and 50 women with gestation complicated by anemia (44.0 %)
and threatened abortion (56.0 %) was carried out. Determination of metals was evaluated by
inversion voltammetry method.

Results. An average concentration of lead in the blood of women with uncomplicated gestation
corresponds to generally accepted levels. However, in 11.9 % of pregnant women, metal content
was detected within 0.2 to 0.4 mg/l, which is rated as "“carriage” and in 4.8 % of women, lead
concentrations slightly exceeded the upper level of acceptable content (> 0.4 mg/l). Comparing
the results with the data of the Center for Disease Control, physiologically acceptable level of
lead (0.1 mg/l) was determined in 57.1 % of women with uncomplicated gestation. Exceeding
of this level was detected in 42.9 % of pregnant women, which can cause hypertension in adults
and leads to lower IQ, hearing, and growth in children. It is disturbing to determine the lead
level above 0.45 mg/l in 11.1 % of women, which is too high and without timely medical aid is
dangerous for children’s health.

The average level of lead in complicated pregnancy was defined as “alertness” (0,2-0,4 mr/n) and was
2.4 times higher than in women with uncomplicated course of gestation. The highest concentration of
metal was recorded in the blood of women with threatened miscarriage, which was by 154.0 % higher
than in uncomplicated pregnancy. At the same time, lead level in women with anemia exceeded the
index in physiological gestation by 95.2 %. In comparison with the data of the Center for Disease
Control (USA), physiologically acceptable level of lead was determined only in 12.0 % of women with
complicated gestation. In 88.0 % of women (in anemia — 86.3 %, threatened abortion - 89.2 %),
exceeding of the maximal physiologically acceptable level is observed. Among them, in 63.6 % cases
lead concentrations ranged within 0.2-0.44 mg/|, which is regarded as being high for children and
“alarming” for adults. Potentially harmful level of lead was observed in 25.0 % of women.

The level of cadmium in the blood of the women with physiological pregnancy corresponded to the
known options for an average person (< 0.013 mg/l) and was slightly higher than recommended
by the American Conference of Governmental Industrial Hygienists (0.005 mg/l). If compared with
the approximate reference level of cadmium in the adults’ blood, cadmium content was determined
within 0.005-0.01 mg/I in 33.4 % of women with uncomplicated gestation, which is estimated as
the level of “alertness”, and potentially harmful levels were found in 9.5 % of cases (> 0,01 mr/n).
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The average level of cadmium during complicated pregnancy exceeded acceptable level 3 times
and 2.8 times the index in uncomplicated gestation. In 44.0 % of women, cadmium was
determined in “alert” range, potentially harmful level was found in 40.0 %. The highest content
of cadmium was recorded in threatened miscarriage which exceeded the index in physiological
gestation 3.2 times. However, pregnant women with anemia had 2.4 times higher cadmium level
than healthy ones.

Conclusions. Nowadays in ecological conditions with increased levels of abiotic substances, it
is reasonable to implement detection of lead and cadmium contents into practical health care,
especially in early gestation, as risk factors for development of gestational complications, which
in its turn can protect the health of women and newborns.

Key words: pregnancy, lead, cadmium, gestational complications.
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BcTyn. 3 ypaxyBaHHSIM IHTEHCUBHOIO XiMiYHOro 3abpyAHEeHHS HaBKOJIMLLIHLOIo CEPeAOBMLLA MPO-
6n1ema 36epexeHHs 340pP0B S HACE/IEHHSI € OAHWM i3 1PIOPUTETHUX HANpPsIMKIB Cy4acHOI MeEAULIMHM.
CborogHi Ynmanui BriMB Ha CTaH 340POB’SI MaKThb BaxXKKi MeTasin, 30Kpema CBUHELb Ta KaaMil,
SKIi Hanexatb A0 Kateropii rnobasnbHux 3abpyaHoBa4yiB A0BKi//I8. HaBiTb y HU3bKMX KOHLEHTPA-
uisx Ui MeTasm Ta ix CrionlykKu 34aTHi HaKornu4yBaTUChb Ta MPU3BOANTH [0 3HMXKEHHS aAanTtalivi-
HUX pe3epBiB OpraHiaMy. 3a Takux yMOB OAHIEI 3 HAWMEHLL 3axuLLeHuX i Hanbi/lbl Bpa3inBux
€ reHepatuBHa yHKLIs, y 3B’3Ky 3 4ynm, 6ys10 chopMy/1IbOBAHO KOHLEMLIO PO perpogyKTuBHe
3710pOB’S IOANHN SK YYTAUBUH IHANKATOP €KO0JI0riYHoro Hebsarornosy4ys.

Meta po60THn — JoC1ig)KeHHS BMICTY CBMHLIO Ta KaAMIO Y KPOBI XIHOK 3@ HEYCK/1aAHEHOIo Ta yCK1aa-
HeHoro nepebiry BaritTHOCTI ¥ OLiHKa 3HadyLoCTi ix BBy Ha riepebir rectayifiHoro rpoLecy.

MaTepianu i metoan. JocnigXeHo BMICT CBUHLIO Ta KaAMito B KpoBi 42 XIiHOK i3 HeyCcK/1aaHe-
HOt0 BariTHicTio 1a 50 XiHOK, B sikmx niepebir rectadii ycknaaHmpcsi aHemierwo (44,0 %) 1a 3arpo-
3010 nepepmBaHHs BaritHocTi (56,0 %). BusHa4yeHHs1 METas1iB rpoBOAN/I0CbL METOAO0OM iHBEPCIVIHOI
BOJ/IbT@MINEPOMETPII.

Pesynbratn. CepesHsi KOHUEHTPALisi CBUHLIKO B KPOBI XIHOK i3 HEYCK/1aAHEHOK rectayiero y3roa-
JKYETbCS i3 3arasibHOMPUNHSITUMMN PIBHAMMU, 0AHaK y 11,9 % BaritTHux BMICT MeTasly BU3Ha4aBCsl B
mexax Big 0,2 40 0,4 Mr/7, Lo OLiHIOETLCS SIK «METa/IOHOCINCTBO>», a B 4,8 % XXIHOK KOHLEeHTpaLis
CBUHLIO A€ELO NepeBULLyBasia BEPXHIN piBEHb NpuHHATHOro BMicty (> 0,4 mr/n). [py nopiBHAHHI
i3 AaHUMU LJeHTpy 3 KOHTPOJIO 3a 3axXBOPIOBaHHSIMU, TO Yy 57,1 % XKIHOK 3 HEYCK/1aHEHOI rec-
Tayiero BM3Ha4YaBcs @hiziosoriyHo npunHAITHUA BMicT cemnHUto (4o 0,1 mr/n). lNepeBulyeHHs U4boro
pIBHS1 BUsIBJIEHO Yy 42,9 % BaritTHUX XIHOK, LO MOXE CMPUYNHNUTU TINePTEH3I0 Y AOPOC/INX Ta
npuU3BECTU A0 3HMXEHHS IQ, c1yxy, TeMniB pocTy y AiTel. BUKIMKae 3aHEMOKOEHHST BU3HAYEHHS
piBHS1 cBuHUtO0 rnoHag 0,45 mr/ny 11,1 % XIiHOK, L0 BBa)XXaETbCsl Ay>Ke€ BUCOKUM Ta 6€3 cBOeYacHoi
Mean4HOI AONoOMOorn Hebe3neyHuM 47151 XUTTS ANTUHM.

CepeaHivt piBeHb CBMHLKO MpU YCKA3AHEHIN BariTHOCTI BM3HA4YaBCsl B «HACTOPOXYIOUNX» MexXax
(0,2-0,4 mr/n) iy 2,4 pa3a riepeBulyyBaB noKasHMK rnpu HeyCKIaAHEHIN rectauii. HaviBniya KoH-
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LIeHTpaLliss MeTasy 3agikCoBaHa y KpOBi XIHOK i3 3arpo30t0 BUKUAHS, 10 Ha 154,0 % 6inbLie, Hix
rnpu HeyCcKAaaHeHIN BaritHoCTi. BogHo4Yac y BariTHUX XXiHOK 3 aHeMI€EO piBeHb CBUHLO Ha 95,2 %
rnepeBuLyyBaB MOKa3HUK rpu ¢izionoriyHivi rectauii. NopiBHIHO 3 gaHnmu CLUA npuiHSTHWA pi-
BEHb CBUHLIIO MpU YCKAaAHEHIN rectauii BusHayaBcst mwe y 12,0 % xiHok. Y 88,0 % XiHOK 3
(npu aHemii 'y 86,3 %, npwu 3arpo3i nepepnBaHHs — y 89,2 %) BiA3Ha4YaETbCS NepeBULLEHHS MaK-
CUMasIbHO (bi3i0/10riYHO MPUIAHATHOIrO PiBHS. 3 HUX y 63,6 Y% BMICT CBUHLIIO KO/IMBAaBCS B MeXax
0,2-0,44 Mr/n, 140 pO3LIHIOETLCS SIK BUCOKUM 11J0A0 AITEN Ta K «HAacCTOPOXXYHYNi» CTOCOBHO /f0-
pocsioro HaceneHHs. Y 25,0 % XiHOK BUSIBJIEHO MOTEHLiIMIHO HEGE3MEYHM BMICT CBUHLIKO.

PiBeHb KaaMit0 y KpOBi XIHOK 3 ¢bi3io/10riyHnm rnepebiroM BariTHOCTI y3rofXy€EeTbCs 3 BigOMUMU
rnoKasHuKamu 47151 yMoBHOI nrognHun (4o 0,013 mMr/n) Ta HE3Ha4YHO NepeBULLYE peEKOMeHAalii ame-
pukaHyis (0,005 mr/n). lNpu nopiBHSIHHI 3 OPIEHTOBHUMU peDEPEHTHUMM PIBHIMU K3AMItO Y KDOBI
A0pocsioro HacesieHHs, 70 y 33,4 % XiHOK 3 HEYCK/1a4HEHOK recTaliero BMiCT MeTasly BU3Ha4YaBCs
B mexax 0,005-0,01 mr/n, WO OUIHIOETLCS SIK PIBEHb «HACTOPOXXEHOCTI», a y 9,5 % BusBIEHO
MOTEHUINHO WKigamBui pieeHb (>0,01 mr/n).

CepeaHivt piBeHb KaAMito rnNpu yCKAaAHEHIN BariTHOCTI BTpUYi nepeBuLLyBaB piBEHb HELUKIA/TMBOCTI
(ao 0,005 mr/n) Ta B 2,8 paza nokasHuK ripy HEyCcKAaaHeHI rectauii. ¥ 44,0 % XiHOK KaaMili BU-
3HayaBCsl B «HaCToOpOXXyrounx» Mmexax, a B 40,0 % BusIBJI€HO MOTEHUIMHO LUKIAINBUI HOro piBEHb.
HanbinbLumni BMIiCT KagMmiro 3agikcoBaHo npu 3arpo3i nepepuBaHHs BaritTHoCTI, wo B 3,2 pa3u ne-
peBuLyBaB piBeHb nNpu izionorivyHivi rectayii. BogHo4Yac y XiHOK 3 aHeMIEo BMICT Kagmito 6yB y
2,4 paza BULUUM, HK Y 340pPOBUX BariTHUX.

BUCHOBKW. B Ccy4yacHux eKOJIoOriYHux yMoBax Ha QOHI nigBULLUEHOro HaAXoAXeHHSs abioTuyHux
pEeYOBUH AOLiISIbHUM € BIIPOBAAXEHHS B MPaKTUYHY OXOPOHY 340pPOB’S AOC/IAXEHHS BMICTY B KPO-
Bi CBMHUIO T@ KaAMil0O Ha paHHiX TEPMiHax BaritTHOCTI SIK YWMHHUKIB PU3NKY PO3BUTKY rectauifiHnx
YCK/1a4HEHb, IO B CBOK Yepry 3abe3sneyntb 36epexeHHSs 340P0B S XIHKU Ta ANTUHU.

KnrwouoBi cnoBa: BaritHiCTb,CBMHELb, KaAMil, reCTaliviHi yCKAagHEeHHS.

INTRODUCTION of metals into the human body via various
routes with further development of various

Considering intensive chemical environmen- toxic effects, including remote and irrevers-
tal pollution, health care is one of the prior- ible ones due to the affection of the cell ge-
ity problems in modern medicine [19]. Now- nome [19, 20].
adays, heavy metals, particularly lead and
cadmium, which are classified as global envi- Correlation between elevated levels of lead in
ronmental pollutants, adversely affect public the blood and the development of threatened
health. Even low concentrations of these met- abortion and premature birth syndrome has
als and their compounds can accumulate and been detected [12]; lead excess can cause
result in decrease of adaptive body reserves. miscarriage, intrauterine growth retardation,
Under such conditions, generative function is chronic fetal hypoxia, bleeding during pregnan-
among the least protected and most suscepti- cy and labor, and occurrence of birth defects in
ble ones [4, 23]. In this regard, the concept of infants [2, 5, 8, 14, 22]. Even very low levels of
reproductive health as a sensitive indicator of lead in the fetal blood can lead to a significant
ecological problem was stated [7, 21]. reduction of a child’s mental abilities [8].
Environmental pollution has an active harmful In experiments on animals, it has been shown
impact on children’s health, because of their high that inhalation of cadmium can cause fewer
sensitivity to the effects of heavy metals through- offspring and higher frequency of congenital
out all periods of growth and development, in- malformations, namely embryotoxic and tera-
cluding the intrauterine stage [6, 8, 9, 13]. togenic effects, and in adults - liver damage

and alterations in the immune system [3, 15].
High lead toxicity and ability to accumulate A controversial issue is the impact of high
in organs and tissues endanger penetration levels of placental cadmium on reduction of
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neonatal anthropometric data (weight, height,
chest circumference) [10, 16].

The acceptable concentration of lead in the blood
for adults is considered 0.2 mg/Il. The range 0.2-
0.4 mg/l is “alert” and rated as “metal carriage”.
The exceeding of 0.4 mg/l is regarded as a po-
tentially harmful level [11, 20].

The US Center for Disease Control developed
officially acceptable medical standards of
blood lead levels for children and adults, ac-
cording to which the content below 0.1 mg/I
is considered a physiologically acceptable
maximum. If lead level in a pregnant wom-
an’s blood is higher, the same level is likely to
be in her newborn child, which can cause dis-
orders of psychological development. In chil-
dren, lead content 0.1-0.19 mg/I is estimated
as increased, 0.2-0.44 mg/| - high, and 0.45-
0.69 mg/l - very high level; concentration
above 0.7 mg/l is considered extremely high
and requires immediate treatment [2].

An acceptable level of cadmium in the
blood for an average person is considered
0.007 mg/Il ranging within 0.004-0.013 mg/I
[18], for occupational exposure, according to
American Conference of Governmental Indus-
trial Hygienists (ACGIH), - 0.005 mg/I [1].
The suggested reference levels of cadmium
in adults’ blood are the following: a modified
norm - up to 0.005 mg/I; the level of “alert-
ness” - 0.005-0.01 mg/l; potentially harmful
level - above 0.01 mg/I [11].

Thus, considering an increase in basic content
of priority environmental pollutants, during
pregnancy a woman’s body is under their
harmful influence. In this regard, a scientif-
ic search for risk factors of potential adverse
effect on the gestation process for timely im-
plementation of adequate preventive and cor-
rective measures is an important issue. Thus,
the aim of this study was to evaluate lead and
cadmium levels in women’s blood in uncompli-
cated and complicated pregnancy and to as-
sess the significance of their influence on the
gestational process.

MATERIALS AND METHODS

To achieve the aim, lead and cadmium levels in
the blood of 92 pregnant women were investi-
gated. The women were under medical super-
vision in prenatal first city community clinic in
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Lviv. The selection criteria were the following:
the first trimester of pregnancy, homogeneity
of social status, absence of physical, genetic
and oncological diseases, burdened obstetric
and gynecological history. The metal content in
the blood was investigated in 42 women with
uncomplicated pregnancy and 50 women with
gestation complicated by anemia (44.0 %) and
threatened abortion (56.0 %). The course of
pregnancy was analyzed by statistical process-
ing of primary documents - individual map of
pregnant and parturient women (form 111/0).

Determination of metals was evaluated by in-
version voltammetry method. Preparation of
blood samples was conducted in the Central
Research Laboratory and Laboratory of indus-
trial toxicology of Danylo Halytsky Lviv Na-
tional Medical University. Measurements were
carried out using voltammetry analyzer AVA-2
in the Sanitary Epidemiological Station of Lviv
Railway.

Results. An average concentration of lead in
the blood of women with uncomplicated ges-
tation was 0.124+0.017 mg/l, which corre-
sponds to generally accepted levels. However,
in 11.9 % of pregnant women, metal content
was detected within 0.2 to 0.4 mg/l, which is
rated as “carriage” [20]. Disturbing is the fact
that in 4.8 % of women, lead concentrations
slightly exceeded the upper level of accept-
able content (> 0.4 mg/l). Thus, blood lead
level corresponded to the existing norms in
83.3 % of women with physiological pregnan-
cy, in the rest of women it exceeded the limit,
that will contribute to a similar tendency to its
content increase in a child’s blood.

Comparing the results with the data of the
Center for Disease Control [2], physiologically
acceptable level of lead (0.1 mg/l) was deter-
mined in 57.1 % of women with uncomplicated
gestation. Exceeding of this level was detected
in 42.9 % of pregnant women, lead concentra-
tions ranged within 0.1-0.19 mg/l in 61.1 %
of them, which, according to the reviewed lit-
erature [17], causes hypertension in adults
and leads to lower IQ, hearing, and growth in
children. According to data [2], children may
have problems with behavior and learning. In
27.8 % of women, lead concentrations in the
blood constituted from 0.2 to 0.44 mg/I, which
causes neurological disorders and intellectual
decline in children. It is disturbing to determine
the lead level above 0.45 mg/l in 11.1 % of
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women, which, according to the US data, is too
high and without timely medical aid is danger-
ous for children’s health.

The average level of lead in complicated preg-
nancy was 0.295+0.027 mg/I, that is defined
as “alertness” and was reliably (p<0.05) 2.4
times higher than in women with uncompli-
cated course of gestation (Table 1). “"Carriage”
was found in 54.0 % of women, and potentially
harmful level of lead (> 0.4 mg/Il) was observed
in 24.0 % of blood samples. The highest con-
centration of metal - 0.315+0.033 mg/l was
recorded in the blood of women with threat-
ened miscarriage, which was by 154.0 % high-
er (p<0.05) than in uncomplicated pregnancy.
At the same time, lead level in women with
anemia exceeded the index in physiological
gestation by 95.2 % (p<0.05).

Table 1.
Content of lead in the women’s blood
(M £ m)

Course of pregnancy Lead content, mg/I

Uncomplicated 42 0.124+0.017
preghancy

Complicated pregnancy | 50 0.295+0.027*
Threatened abortion 28 0.315+0.033*
Anemia 22 0.242+0.034%*

Note * - p<0.05 as compared with uncomplicated preg-
nancy

In comparison with the data of the Center
for Disease Control (USA), physiologically ac-
ceptable level of lead was determined only in
12.0 % of women with complicated gestation.
In 88.0 % of women (in anemia - 86.3 %,
threatened abortion - 89.2 %), exceeding of
the maximal physiologically acceptable level is
observed. Among them, in 63.6 % cases lead
concentrations ranged within 0.2-0.44 mg/I,
which is regarded as being high for children
and “alarming” for adults. In 25.0 % of wom-
en, lead level was above 0.45 mg/I, which, as
noted above, is considered potentially danger-
ous for adults and without timely medical care
is dangerous for children’s life.

It was established that the level of cadmium
in the blood of the women with physiological
pregnancy was equal to 0.0054+0.0008 mg/I,
i.e. relevant with the known options for an av-
erage person (< 0.013 mg/I) and slightly high-
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er than recommended by the American Con-
ference of Governmental Industrial Hygienists
(0.005 mg/l). If compared with the approxi-
mate reference level of cadmium in the adults’
blood [16], cadmium content was determined
within 0.005 - 0.01 mg/l in 33.4 % of women
with uncomplicated gestation, which is esti-
mated as the level of “alertness”, and poten-
tially harmful levels were found in 9.5 % of
cases. Thus, cadmium content corresponded
to the existing norms in 57.1 % of pregnant
women among the total number of surveyed
women with physiological pregnancy, in the
rest women it exceeded this limit 1.8-2.2
times, which will promote an increase in its
content in the children’s blood.

The average level of cadmium during compli-
cated pregnancy was 0.0152+0.0025 mg/I,
that exceeded thrice the acceptable level
and 2.8 times (p<0.05) the index in uncom-
plicated gestation (Table 2). In 44.0 % of
women, cadmium was determined in “alert”
range, potentially harmful level was found in
40.0 %. The highest content of cadmium -
0.0171+0.0031 mg/l - was recorded in threat-
ened miscarriage which exceeded the index in
physiological gestation 3.2 times (p<0.05).
However, pregnant women with anemia had
2.4 times higher cadmium level (p<0.05) than
healthy ones.

Table 2.

Content of cadmium in the women'’s
blood (M + m)

Cadmium content,
mg/|
0.0054+0.0008
0.0152+0.0025%*
0.0171+0.0031%*
0.0130+0.0035*

Course of pregnancy

42
50
28
22

Uncomplicated pregnancy
Complicated pregnancy
Threatened abortion
Anemia

Note * - p<0.05 as compared with uncomplicated preg-
nancy

Conclusions

In complicated gestation, the lead level was de-
tected in the “alarming” range (0.2-0.4 mg/I)
and was 2.4-3.1 times higher than recom-
mended by the US researchers (0.1 mg/l),
while the cadmium content exceeded accept-
able level (0.005 mg/l) 3 times and 1.3-1.7
times - potentially harmful level (0.01 mg/l).
The excess of acceptable levels of lead was de-
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tected in 78.0 % of women with complicated
pregnancy, of cadmium - in 84.0 %, whereas
during the physiological gestation — in 16.7 %
and 42.9 % women, respectively. Lead lev-
els higher 1.9-2.5 times (p<0.05) and con-
centration of cadmium higher 2.4-3.2 times
(p<0.05) were found in all groups of women
with complicated pregnancy compared with

Research: clinical sciences

Thus, nowadays in ecological conditions with
increased levels of abiotic substances, it is
reasonable to implement detection of lead
and cadmium contents into practical health
care, especially in early gestation, as risk fac-
tors for development of gestational complica-
tions, which in its turn can protect the health
of women and newborns.
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