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AND IRON DEFICIENCY

7

e-mail: boychuk.oks@gmail.com

Pregnancy due to its physiological course is supported by intensification of all kinds of intechanges including both
macroelement and trace element ones. Metal imbalance is closely connected to the activity of some enzymes, vitamins and
metallobiotics (iron, magnesium, cuprum and zink). The violation of the microelements’ interchange, which have a huge
bioactivity is connected with the impact on metabolism, sanguification, tissue respiration, determines its vital role in pathogenesis
of many illnesses including periodontitis. As a result, providing mineral homeostasis is more special and complicated during
pregnancy, especially one that is affected by iron deficiency. The research of serum mineral interchange proved that imbalance of
trace elements (microelementosis) is essential component of iron deficiency, pathogenesis in pregnant women and it strengthens
according to the development of generalized periodontitis. Iron and cuprum biometals deficiency, especially important during
pregnancy, turned to be particularly keen. We have observed the gradual decrease of the content of biometals in serum in both
groups of the survey with the development of generalized periodontitis. So, iron deficiency anemia leads to disorders of mineral
homeostasis of oral fluid and blood serum, and the progression of generalized periodontitis increases the deficiency of trace
elements in the these biological fluids.

Keywords: pregnant women, iron deficiency, generalized periodontitis, trace elements, blood, oral fluid.

O.T. boiiuyk-ToBcra, O.I. boituyk, T.5. diBau4, O.M. lnpbHunbKa,
A.Bb. Koctumnn, O.M. Bunorpanosa

PE3VJIbTATHU TOCJIKEHHSI MIHEPAJIBHOT'O CKJIAZY KPOBI TA POTOBOI
PIIMHU BATITHHUX )KITHOK, XBOPUX HA TEHEPAJII3OBAHUI ITAPOJTOHTHT,
HA TJII BAJII30JE®ILIUMTHOI AHEMII

BariTtHicTb, HaBITH 32 yMOB ii (hizionorivHOTO NEpediry, CynpoBOKY€ThCS IIOCHICHHAM YCiX BH/IB 0OMIHY, B TOMY YHUCII
i MaKkpo- Ta MikpoesieMeHTHOT0. J{iicOasaHc MeTaiB TICHO OB’ sI3aHUI 3 aKTHBHICTIO IESIKMX SH3UMIB, BITaMiHIB i METaI0010THKIB
(3amizo, MarHii, Mixp, nuHK). IlopymieHHs MeTaboIi3My MIiKpOEJIEeMEHTIB, BHCOKA OiONOriYHAa aKTHUBHICTH SIKMX IIOB’s3aHa 3
BIUIMBOM Ha OOMiH PEYOBHH, NPOLIECH KPOBOTBOPEHHS, TKAHUHHOTO JUXaHHS, BU3HAYAIOTh 1X BAXKIIMBY POJIb y ITATOTCHE31 HU3KH
3aXBOPIOBaHb, Y TOMY YHCIIi i MapOZOHTHUTY. Y 3B’S3Ky 3 LM, 3a0e3IeUeHHs] MiHepaJbHOro roMeocTasy HaOyBae 0COOIMBOIO
3HAUCHHSA Yy TEpioi BariTHOCTi, OCOONMBO YCKIAJHEHOI 3aii30le(ilUTHOI aHeMicro. METOI HaIIoro JOCIHIIKEHHS CTaJo
BUBYCHHS MiHEPAJIbHOTO Ta MIKPOEIEMEHTHOIO CKJIa[y KPOBi Ta POTOBOI PiANHU BariTHUX JKIHOK i3 3ai1i301eilUTHOIO aHEMI€IO,
XBOPHUX Ha IeHepatizoBaHUil MAPOJOHTHUT B 3aJI€KHOCTI BiJl CTYIEHs B&XXKOCTI MapogoHTUTY. JJOCITiKEHHSI MiHEpalbHOTO CKIaIy
CHPOBAaTKH KpPOBI BariTHUX JKIHOK JIOBEJO, IO JucOanaHC MIKPOEJIEMEHTIB (MIKpOEIEMEHTO03) € BaXXJIMBUM KOMIIOHEHTOM
narorene3y 3ajizogeinuTHOI aHemii y BariTHHX, Ta HOCHJIIOETHCS 3 PO3BHUTKOM TIeHEpai30BaHOro MapodoHTUTYy. OTxe,
3amizonediluUTHa aHEeMis NPU3BOMUTH O MOPYIICHb MiHEpalbHOrO TOMEOCTa3ly CHPOBAaTKM KPOBI Ta POTOBOI piauHHU, a
NIPOTpeCyBaHHs TeHEPaIi30BAHOTO NMAPOAOHTHUTY MiACHIIIOE Ne(IIUT MIKPOSIEMEHTIB y IUX 0l0JIOTYHMX piAnHAX.

KurouoBi ciioBa: BariTHi KiHKH, 3ai300epillUTHA aHEMisl, FeHepasIi30BaHMIA MAPOIOHTHUT, MIKPOCIEMEHTH, KPOB, POTOBA
piauHa.

The work is a fragment of the research project “Clinical and experimental substantiation of new methods for diagnosis,
prevention and orthopedic treatment of dental diseases in the population of Ivano-Frankivsk region”, state registration
No. 0118U003873.

The vast majority of scientists are interested in the task of both saving the health of mother and a
child and the study of the oral cavity condition during the pregnancy aiming to warn the onset of dental
chronic disease. The study of dental diseases in pregnant women suffering from somatic pathology still
remains topical [13].
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Pregnancy is a physiological process in which there is a decrease in adaptation mechanisms,
increasing the burden on biological resources, which leads to changes in the body's environment, including
blood and oral fluid. Even deeper changes in the homeostasis of the oral cavity occur in the case of
pathological pregnancy. The study of dental morbidity in pregnant women with somatic pathology remains
relevant. This is due to many factors, in particular: the significant prevalence of periodontal disease among
the population, the increasing incidence of extragenital diseases in pregnant women, the impact of infection
on the pregnant woman and fetus. A common complication of pregnancy is iron deficiency anemia (IDA),
which ranks first among all complications of gestation. Iron deficiency anemia is a clinical and
hematological syndrome characterized by a decrease in the amount of iron in the body (blood, bone marrow
and depot), which disrupts the synthesis of heme, as well as proteins containing iron (myoglobin, iron-
containing tissue enzymes). Scientists consider iron deficiency anemia as a total organ pathology that leads
to functional and morphological changes of all organs and tissues [8, 12].

Pregnancy due to its physiological course is supported by the intensification of all kinds of
intechanges including both macroelement and trace element ones. The special requirements during the
pregnancy is concerned with calcium which causes the mechanical properties and toughness of solid tissue
(bones and teeth), takes part in the process of blood clotting and affects intercellular contacts largely. Metal
imbalance is closely connected to the activity of some enzymes, vitamins and metallobiotics (iron,
magnesium, cuprum and zink). The violation of the microelements’ interchange, which have a huge
bioactivity connected with the impact on metabolism, sanguification, tissue respiration, determines its vital
role in pathogenesis of many illnesses including periodontitis. As a result, providing mineral homeostasis is
more special and complicated during pregnancy, especially one that is affected by iron deficiency [3, 4, 9].

The purpose of the study was to explore mineral and trace elements in blood and the oral fluid of
pregnant women who suffer from iron deficiency.

Materials and methods. Biochemical studies of the blood serum and the oral fluid were performed
in 42 pregnant women who suffered from the generalized periodontitis at the initial and the 1% degree of
development at a time when they had iron deficiency of a mild and moderate degree entering the main
group. It was also performed in 34 pregnant women suffering from the initial and the 1% degree of
development without pregnancy complication, who formed a comparison group.

Women's blood and saliva samples were taken simultaneously to determine biochemical
parameters at the morning. Peripheral blood (5 ml) was drawn with a syringe from the ulnar vein and placed
in a 10 ml glass tube. Mixed saliva (5 ml) was prepared by spitting without stimulation into an Eppendorf-
type plastic microtubes before brushing, after obligatory rinsing of the mouth with distilled water. After
centrifugation at 3,000 rpm for 15 minutes, the separated serum and supernatant saliva were placed in
standardized 1.5 ml Eppendorf-type plastic microtubes, in which the test parameters were determined.
Determination of biochemical parameters was usually performed on the day of sampling [2, 6, 10].

Quantitative determination of biometals of iron, copper, zinc and magnesium in blood serum and
oral fluid using atomic absorption spectrophotometry using standard sets of reagents and control sera “Filo-
Norm”, “Filo-Pat” by “SpineLab” (Ukraine) on the atomic sorption spectrophotometer ‘“Saturn-3”,
equipped with an electrothermal atomizer “Graphite-2” (Russia) according to the standard method
described in the factory operating instructions. Mineralization was carried out until the ash was free of coal
impurities [11].

Statistical processing of the study results was carried out using the Microsoft Office Excel software
and the Real Statistics 2019 extension to it. We used non-parametric methods for evaluating and analyzing
statistical hypotheses. Statistical processing of the obtained results was performed by calculating the
arithmetic mean (M), mean deviation (6), mean error (m). The difference was considered statistically
significant at p<0.01 [7].

Results of the study and their discussion. Findings of serum mineral interchange indices in
pregnant women suffering from generalized periodontitis, at a time when there is iron deficiency, indicated
the following. At the initial degree of the generalized periodontitis and mild form of iron deficiency, serum
calcium levels ranged within normal limits and was 2.58+0.20 mmol/L, (p<0.01). With the development
of iron deficiency this serum calcium index decreased to 2.32+0.13 mmol/L, (p<0.01) but was still at the
lower limit of the physiological norm. The mean calcium content of serum in pregnant women suffering
from generalized periodontitis of the initial degree including iron deficience was 2.41+0.16 mmol/L,
(p<0.01).

With the Ist degree of the generalized periodontitis and mild degree of iron deficiency calcium
content in the serum decreased below the margin of norm with the result of 2.24+0.12 mmol/L, and became
by 1.2 times less than a similar index of iron deficiency at initial degree. At a moderate degree of iron
deficiency, the calcium level in the serum of pregnant women was 2.124+0.10 mmol/L, (p<0.01). Reference
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value of the calcium content of the serum in pregnant women suffering from iron deficiency during the 1st
degree was at 1.1 times smaller than the initial degree of this illness with an accuracy of 2.18+0.11 mmol/L
and 2.41+£0.16 mmol/L, respectively, and less than the lower limits of norm. Therefore, the serum of
pregnant women was observed increasing hypocalcemia with the development of the generalized
periodontitis and the development of iron deficiency.

In generalized periodontitis of the initial degree and the mild degree of iron deficiency the level of
serum iron was 8.24+£0.46 pmol/L. With the progression of anemia, the index decreased to 7.26+0.32
mmol/L and was less than the lower limit of normal. The mean value of the serum content in generalized
periodontitis at the initial degree was equal to 7.75+0.39 mmol/ L (Table 1).

Table 1.
Indices of mineral contens of serum of pregnant women who suffer from periodontitis and iron deficiency

Severity Severity Ca Fe Cu Zn Mg

of GP of IDA (mmol/L) (umol/L) (umol/L) (umol/L) (mmol/L)

GP initial Mild 2.58+0.20* 8.24+0.46* 11.32+0.98* 14.10+0.44* 0.73+0.08*

degree Moderate 2.32+0.13* 7.26+0.32* 10.18+0.82* 12.21+0.50* 0.64+0.06*
n= ean value 41+0. C75+0. J75+0. 15=+0. .068=+0.

(n=22) M 1 2.4140.16* 7.75+0.39* 10.75+0.90* 13.15+0.47* 0.68+0.07*

Mild 2.24+0.12* 6.64+0.29* 8.24+0.64* 10.18+0.55%* 0.58+0.06*

(E’Ifl’:lzsg)degree Moderate | 2.12:+0.10* 5.12+0.25% 7.82+0.42* 7.64+0.62* 0.52+0.05*

Mean value 2.18+0.11* 5.88+0.27* 8.03+0.53* 8.91+0.58* 0.55+0.05*

Note:* — significant difference in relation to the data of the main group in GP of initial and I degree (p<0.01);

At an mean degree of iron deficiency, the serum content decreased to 6.64+0.29 mmol/L. Iron
content reference value in the serum of women with complicated pregnancy at 1* degree of the generalized
periodontitis was greatly lower at 1.4 times against the same index at the generalized periodontitis at the
initial degree 5.88+0.27 mmol/L and 7.754+0.39 mmol/L. Taking all this into account, it is natural that
serum iron deficiency in pregnant women suffering from anemia increased with the development of
inflammatory-dystrophic process during periodontitis.

In the study of cuprum content in the serum of pregnant women, patients sick with generalized
periodontitis, at a time when there is iron deficiency, observed the following: at the initial degree of the
generalized periodontitis and the initial degree of iron deficiency level of cuprum with a value of
11.32+0.98 mmol/L was within the physiological norm: 10.25-22.53 mmol/L. During the progression of
iron deficiency the index decreased to 10.18+0.82 mmol/L. The mean value of cuprum content in the serum
of pregnant women with the complicated course of pregnancy was 10.75+0.90 mmol/L. With 1% degree of
generalized periodontitis and a mild form of iron deficiency, the cuprum level decreased below the limit
norms to the value of 8.24+0.64 mmol/L. Reference value of cuprum content in the serum of pregnant
women with generalized periodontitis of 1st degree with a digital number of 8.03+0.53 mmol/L was by 1.3
times lower, than the given value at generalized periodontitis of initial degree. Therefore, with the
development of periodontitis in serum of pregnant women during iron deficiency we observed moderate
hypocupremia. Zinc content in the serum of pregnant women with generalized periodontitis at the initial
degree and initial degree of iron deficiency was 14.10£0.44 mmol/L. At the mean rate of anemia zinc
decreased to 12.21+£0.50 mmol/L. The mean value of zinc content in serum of pregnant women with
complicated pregnancy at the generalized periodontitis at the initial degree was 13.15+0.47 mmol/L and
was at the lower limit of a physiological norm. Another was the situation at the 1st degree of GP: the zinc
content was below normal limit of 10.18+0.55 mmol/L even at the initial degree of iron deficiency, and at
an mean degree of iron deficiency decreased to 7.64+0.62 mmol/L. The mean zinc content of pregnant
women with 1st degree of generalized periodontitis was by 1.5 times less than in pregnant women with
initial degree of generalized periodontitis.

Serum magnesium level in pregnant women at the initial degree of the generalized periodontitis
with a initial degree of iron deficiency was 0.73+£0.08 mmol/L. With the development of iron deficiency,
the content of this element has reached the lower limit of normal value of 0.64+0.06 mmol/L. The reference
value of zink in the serum of pregnant women with GP at an initial degree with anemia was 0.68+0.07
mmol/L and was within the lower margin of normal. Hypomagnesemia was observed during the 1% degree
of generalized periodontitis: during mild degree of iron deficiency the index was 0.58+0.06 mmol/L, and
at an mean it was 0.5240.05 mmol/L. The mean value of magnesium in the serum of pregnant women with
iron deficiency and the GP was by 1.2 times less than the value of at the GP initial degree of 0.55+0.05
mmol/L and 0.68+0.07 mmol/L, respectively. The study on mineral exchange of serum in pregnant women
proved that the trace elements imbalance (microelementosis) is an important component of the
pathogenesis of iron deficiency in pregnant women, and is enhanced with the development of generalized
periodontitis.
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The results of the studies show that with the initial degree of GP the serum calcium reference value
was by 1.13 times less than in the comparison group 2.41+0.16 mmol/L. The iron level in the main group
was by 2.73 times lower than in the comparison group. At the initial degree of the cuprum content in the
serum in pregnant women suffering from iron deficiency it was by 2.26 times lower compared to women
without pregnancy complications 10.754£0.90 mmol/L and 24.25+1.02 mmol/L, respectively. Zinc content
in serum of the main group 13.15+0.47 mmol/L was by 1.46 times smaller than in the comparison group.
At the initial degree of GP the magnesium content of the blood in the main group was by 1.35 times lower
than in the group for comparison.

In the Ist degree of GP the mean values of mineral metabolism blood serum in the observation
groups were the following: the calcium content in the comparison group was by 1.17 times larger than the
main group of 2.55+0.13 mmol/L to 2.18+0.11 mmol/L). Serum iron level of people in group for
comparison where it was 18.51+0.44 mmol/L also significantly exceeded by 3.15 times the same index of
the main group 5.88+0.27 mmol/L. The cuprum content of the serum in the main group was by 3.66 times
less than in the comparison group. The amount of zinc in the serum of the main group where it was
8.91+0.58 mmol/L was by 1.89 times lower than in the group for comparison. In the 1st degree of GP of
magnesium content in pregnant women serum with iron deficiency was by 1.53 times lower than in the
same period in women without pregnancy complications.

According to the studies, it can be argued that we observed significant violations of the mineral
metabolism of serum in women having iron deficiency. The deficiency of iron and cuprum biometals which
are extremely acute, were particularly needed during pregnancy. With the development of generalized
periodontitis we observed a gradual decrease in the content of biometals in the serum of both groups of
researches.

At the initial degree of the generalized periodontitis and mild severity of iron deficiency calcium
index in the oral fluid was by 1.11 times higher than the same index in the 1st degree of generalized
periodontitis. With the progression of iron deficiency to moderate level calcium content decreased to
1.06+0.02 mmol/L, but was by 1.1 times higher than the same index in the 1st degree of GP. Iron content
in the oral fluid of the main group with initial and mild generalized periodontitis degree of iron deficiency
1.07+0.06 mmol/L was by 1.24 times higher than the similar one in the 1* degree of the GP. At the initial
degree of generalized periodontitis with the progression of iron deficiency the iron content decreased to
0.96+0.04 mmol/L, but exceeded the iron content at the 1st degree of generalized periodontitis by 1.33
times. At the initial degree of the generalized periodontitis and a mild degree iron deficiency the cuprum
content in the oral fluid in the main group was 0.42+0.05 mmol/L, but significantly exceeded this index in
the 1st degree of the generalized periodontitis 0.26+0.04 mmol/L. With a moderate degree iron deficiency
and the generalized periodontitis of the initial degree cuprum content decreased to 0.34+0.03 mmol/L, but
was by 2.12 times higher than the index in the 1st degree of GP. At the initial degree of GP and mild degree
of iron deficiency cuprum content in oral fluid was by 1.14 times higher than a similar number during the
I** degree of GP in people of main group (Table 2)

Table 2
Indexs of mineral contens of oral fluid in pregnant women who suffer from periodontitis
and iron deficiency
Severit Severit Ca Fe Cu Zn
ofGP of IDA | (mmoll) | (umoliL) (umol/L) (umol/L) Mg (mmol/L)
. Mild 1.12+0.04* 1.07+0.06* 0.42+0.05* 0.18+0.03* 0.45+0.04
gg gllzletl?IIIZZZ) Moderate | 1.06+0.02* | 0.96:0.04* | 0.34+0.03* | 0.16+0.02* 0.40+0.02*
Mean value | 1.09+0.03* 1.01+0.05* 0.38+0.04* 0.17+0.02* 0.42+0.03*
Mild 1.01+£0.03* 0.86+0.04* 0.26+0.04* 0.14+0.02* 0.37+0.02
(CI}IEZIS; degree Moderate | 0.96+0.01* | 0.72£0.03* | 0.16x0.02* [ 0.10£0.01% 0.30£0.01*
Mean value | 0.98+0.02* 0.79+0.03* 0.21£0.03* 0.12+0.01* 0.33+0.01*

Notes: * — significant difference in relation to the data of the main group in GP of initial and I degree p<0.01;

With the development of iron deficiency, the zinc content in the oral fluid at the initial degree of
generalized periodontitis was declining, but exceeded this level at 1** degree of generalized periodontitis at
1.6 times. Dynamics of magnesium content in oral fluid with both initial degree and 1st degree of the GP
tended to decrease with the development of iron deficiency, but the mean index with the initial degree of
GP significantly exceeded by 1.3 times the index in the 1% degree of GP.

It can be argued that women who suffer from periodontitis and iron deficiency observed significant
disorders of serum mineral metabolism, especially acute deficiency of iron and copper biometals in
biological fluids, which are essential during pregnancy [1, 7, 12]. The content of calcium, iron, copper,
zinc, magnesium in the serum was respectively by 1.15;2.86; 2.86; 1.63 times lower than in women without
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pregnancy complications (p<<0.01). In the oral fluid of pregnant women with iron deficiency anemia, these
values were also lower by 1.13,2.6, 2.0 and 1.7 times (p<0.01), respectively, than in the comparison group.
With the development of generalized periodontitis, a gradual decrease in the content of biometals in the
serum and oral fluid of both study groups was observed.

The results of our research are consistent with the data of Borysenko AV, Mahomedova OM,
Timokhina TA, Daalderop LA, Wieland BV, Tomsin K, Reyes L [1, 5].

As a practical recommendation, we advise for the general treatment of generalized periodontitis on
the background of IDA dentists together with hematologists [12, 14, 15], it is important to prescribe
ferrotherapy and combination therapy with vitamin-mineral complexes with mandatory control of these
trace elements in biological fluids at the degrees of treatment regimens.

Kmcusion i

According to the obtained data, we can conclude that with the development of iron deficiency and
generalized periodontitis there is a decrease of the content of macro and microelements in biological fluids
of pregnant women. ith The serum calcium reference value was at 1.13 times less than in the comparison
group 2.41+0.16 mmol/L. The iron level in the main group was by 2.73 times lower than in the comparison
group. At the initial degree of the cuprum content in the serum in pregnant women suffering from iron
deficiency it was by 2.26 times lower compared to women without pregnancy complications. Zinc content
in serum of the main group 13.15+0.47 mmol/L was by 1.46 times smaller than in the group for comparison.
The magnesium content of the blood in the main group was by 1.35 times lower than in the comparison
group. In oral fluid there was a decrease in minerals and trace elements in pregnant women who suffer
from periodontitis and iron deficiency.So, iron deficiency anemia leads to disorders of mineral homeostasis
of oral fluid and blood serum, and the progression of generalized periodontitis increases the deficiency of
trace elements in the biological fluids.

Prospects for further research will consist in studying physicochemical properties of oral fluid in pregnant women with
gestational iron deficiency anemia. An interesting aspect of research is the study of markers of bone metabolism in pregnant
women who suffer from periodontitis and iron deficiency.
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