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Introduction. Established in 2000, the US National Anemia
Action Council (NAAC) defines it as a health problem that requires
universal attention and action – approximately one billion people in
the world have iron deficiency. Among the various pathological
conditions that occur in women during pregnancy, iron deficiency
takes the first place among all complications of gestational process
[1, 4, 7]. This disease is a primary cause or a significant predisposing
factor in the pathogenesis of various pathological processes and
increased severity of chronic diseases [5, 9, 10, 12]. According to
some authors, serious violations of the immune system occurs in
pregnant women on the background of iron deficiency anemia [8,
13, 14]. There is a direct relationship between the state of activation
of the immune system and normal growth and opportunistic oral
microflora. The violation of local and systemic inflammatory
protection mechanisms leads to inflammatory diseases [3, 2, 15].
The presence of pathology of pregnancy intensifies the course of
periodontal diseases. Gestosis burdens the course and the
frequency of exacerbations of gingivitis in the pregnant [6, 11].

Objective: the purpose of this study was to identify the
features of humoral immunity in pregnant women with or
without some dental diseases and iron deficiency anemia.

Materials and methods: The study was conducted on
two groups of pregnant women. The first group included 50
pregnant women with IDA and periodontal diseases and oral
mucosa, while the second group consisted of 30 pregnant
women with IDA without dental diseases. The control group
consisted of 30 pregnant women with physiological
pregnancy of dental diseases and the same amount without
symptomatic lesions of periodontal and oral mucosa.

In order to determine the presence of periodontal disease
and oral mucosa were generally conducted clinical studies,
including index assessment of periodontal tissues and

clinical samples. In the research group were selected women
with generalized periodontitis of initial-I, I -II severity,
chronic and sometimes with symptomatic gingivitis. Angular
cheilitis was among the diseases of the oral mucosa. All data
were recorded in a specially-developed “map of detailed
anamnesis.” Radial immunodiffusion in gel by Mancini et al.
(1965) was used to determine the number of
immunoglobulins G, A, M. Determining the level of
circulating immune complexes (CIC) was performed
according to Diegon, Lawer, Bach (1977).

The research results
The study of the functional activity of B-lymphocytes

(Table. 1) in terms of production of major classes of Ig G, A
and M has showed that the serum concentration of IgG and
IgA in pregnant women with iron deficiency anemia (IDA)
both in the presence and in the absence of cheilitis
corresponds to the level in healthy persons (p> 0.1). There
has been an increase in serum IgM concentration by 24.8%
(p <0.05) in group II (patients with concomitant cheilitis)
compared with healthy individuals and by 16.67% (p <0.05)
compared to pregnant women without cheilitis.

Studying the content of circulating immune complexes
(CIC) in blood serum of the patients in both groups has showed
unilateral changes without probable differences between
groups that reflect changes in the immune system with IDA.

There has been a decrease in the concentration of large-
sized CIC in both groups of the pregnant compared to
healthy individuals, respectively, by 38.74% (p <0.05) and
33.06% (P <0.05). Simultaneously, there has been an increase
in the concentration of medium-sized CIC, respectively by
40.62% (p <0.05) and 54.25% (P <0.05).
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In blood serum of the pregnant women of both groups it was
found the increased level of small-sized CIC – by 2.12 times in
the first group and by 2.01 times (p <0.001) in the second one.

Deeper disturbance of synthesis of B-lymphocytes major
classes of immunoglobulins compared to the pregnant women
with IDA and concomitant cheilitis was found in pregnant women
with IDA, concomitant cheilitis and generalized periodontitis
(Table. 2). The concentration of IgA in blood serum in group I was
reduced by 43.07% (p <0.001) compared to the control group and
by 47.96% (p <0.001) to group II of pregnant women. The
concentration of IgG in blood serum in both groups of pregnant
women had no probable difference between them (p> 0.05) and
amounted to respectively 11,37 ± 0,58 and 10,27 ± 0,51 g / l. There
were no significant (p> 0.05) differences from the figures of the
control group – 13,80 ± 1,45 g / l as well. The level of IgM in blood
serum in the comparison group of the pregnant had no significant
difference from the data of the control group (p> 0.05).

The revealed changes of the level of the major classes of
immunoglobulins in blood serum are a reflection of pathological
changes in the pregnant with IDA and concomitant dental
diseases. The reduction of IgA and thus sIgA leads to mani-
festations of immunodeficiency on the mucous membrane of the
mouth (mucous membrane). This is evident in their lack of
protection against microbial and viral agents, the tendency to
multiply. The high level of IgM is a classic manifestation of the
inflammatory process, in which the synthesis of Ig occurs
through the hyperproduction of IgM at the early stages with
following switching on the synthesis of IgG.

In blood serum in both groups of pregnant women was
found a significant violation of the ratio of the CIC’s
concentration value of various sizes, which had a much

deeper character in the second group of pregnant women
with combined dental lesions.

In group II (pregnant with IDA) was revealed a decrease
in the content of large-sized CIC by 33.06% (p <0.05) in
comparison with the patients in the control group; an increase
of the concentrations of average-sized CIC by 54.26%
(p <0.001) and an increase of the content of small-sized CIC by
100.82% (p <0.001). In main group I there was an even more
marked deficit of large-sized physiological CIC –by 52.07%
(p <0.001) less in comparison with the control group. The
excess of CIC appeared in the overproduction of medium-sized
CIC- 88.39% (p <0.001) and small-sized- by 3.41 times (p <0.001).

So, in pregnant womens with IDA that combined with
dental disease as cheilitis and generalized periodontitis (GP)
was found a deeper breach of the immune system compared
to pregnant women with IDA as well as with cheilitis. They
consisted in the significant increase of the concentration of
pathogens CIC of medium and small size against the
background of the low level of physiological CIC.

The revealed disorders of the immune system certainly
require a combined approach to the treatment of this group
of pregnant women. This is very important, because despite
minimal clinical manifestations and absence of life-
threatening complications, they can cause premature
termination of pregnancy.

The concentration of IgG in blood serum of both groups
of pregnant women with IDA had no statistically significant
differences from the figures in the healthy and amounted
respectively 33 ± 0,62% and 10,27 ± 0,51% (Table. 3).

The level of IgA in blood serum in group I of the pregnant
was significantly (p <0.001) lower than data of the control group

Table 1.
State of humoral immunity in pregnant women with IDA in the presence (group I)

and absence (II group) associated cheilitis (M ± m)

Notes:
* – Significant difference in the relative data of the control group (P <0.05);
** – Significant difference in performance between groups of patients (P <0.05);
n – amount of patients.

Immunological parameters  group (n= 29)  group (n= 20) Control group (n= 20) 
Ig G, g/l 13,49±0,68 10,27±0,51 13,80±1,45 
Ig A, g/l 1,56±0,09 2,21±0,12 2,02±0,24 
Ig M, g/l 1,61±0,07* 1,38±0,07 1,29±0,13 
Large-sized CIC (>19 S), c.u. 31,67±1,86* 34,61±1,72* 51,70±3,17 
Medium-sized CIC (11-19 S), c.u. 48,57±2,57* 53,28±2,67* 34,54±2,02 
Small-sized CIC (<11 S), c.u. 23,16±1,18* 21,97±1,12* 10,94±1,13 

Table 2.
State of humoral immunity in pregnant women with IDA in the presence (group I)

and absence (II group) associated cheilitis and GP (M ± m)

Notes:
* – Significant difference in the relative data of the control group (P <0.05);
** – Significant difference in performance between groups of patients (P <0.05);
n – amount of patients.

Immunological parameters  group (n=50)  group (n=30) Control group (n= 30) 
Ig G, g / l 11,37±0,58 10,27±0,51 13,80±1,45 
Ig A, g / l 1,15±0,06* 2,21±0,12** 2,02±0,24 
Ig M, g / l 1,58±0,09* 1,38±0,07 1,29±0,13 
Large-sized CIC (>19 S), c.u. 24,78±1,25* 34,61±1,72* ** 51,70±3,17 
Medium-sized CIC (11-19 S), c.u. 65,14±3,28* 53,28±2,67* ** 34,54±2,02 
Small-sized CIC (<11 S), c.u. 37,29±1,85* 21,97±1,12* ** 10,94±1,13 



50

CLINICAL MEDICINE / ÊË²Í²×ÍÀ ÌÅÄÈÖÈÍÀ

Ukrainian Scientific Medical Youth Journal / Óêðà¿íñüêèé íàóêîâî-ìåäè÷íèé ìîëîä³æíèé æóðíàë ¹ 4 (84) • 2014

by 40.09% and by 45.25% than in the second group. Low
content of IgA as well as its form s IgA can be both a cause and
a consequence of existing generalized periodontitis (GP).

The level of IgM in blood serum in group I of the
pregnant significantly exceeded the figures of the control
group by 25.58% (p <0.05) and group II –by 17.39% (p <0.05).

In pregnant women with IDA and periodontal diseases was
revealed the significant imbalance of CIC: the concentration of
large-sized physiological CIC was below the control figures by
2.94 times (p <0.001), and below the figures of the comparison
group by 49.26% (p <0.05). The concentration of pathogenic
medium molecular CIC exceeded the level in the healthy by 1.97
times (p <0.001) as well as in the comparison group by 27.48% (p
<0.05). The concentration of small-sized CIC exceeded the
figures of the control group by 3.78 times (p <0.001) and the
figures of group II by 1.88 times (p <0.001).

Thus, the imbalance of CIC as well as general changes in the
form of over production of IgM was revealed in pregnant women
with IDA and concomitant diseases of periodontal tissues.

The research of serum immunoglobulins’ level in women
with physiological pregnancy (Table 4) showed that the
concentration of IgG, both in the absence and in the
presence of concomitant dental diseases had no significant
(p> 0.05) differences from the control group and was 12,33 ±
0, 62 g / l, 11,43 ± 0,59 g / l and 13,80 ± 1,45 g / l. In women with
physiological pregnancy and concomitant dental disease
serum IgA was less by 45.57% (p <0.05). The level of IgM
had no probable differences between the groups surveyed
and the figures in the control group.

The large-sized CIC’s concentration in both groups of
women with physiological pregnancy did not differ

significantly among themselves (p> 0.1) and was 40,31 ± 2,05
and 41,93 ± 2,18 standard units. At the same time, it was
probably (p <0.05) by 22.03% lower in group I and by 18.90%
(p <0.05) lower in group II compared with the control one.

Along with the reduction of the concentration of
physiological CIC was found a growth of medium-sized CIC: by
76.90% in group I (p <0.001) and by 35.12% (P <0.05) in group II.
It was established a trustworthy (p <0.05) increase in the
average-sized CIC’s concentration by 30.92% in women with
physiological pregnancy and concomitant dental diseases.

A similar trend was noted for small-sized pathogenic CIC.
In women with physiological pregnancy without
concomitant dental diseases their concentration was 20,46 ±
1,029 standard units that by 2.69 times (p <0.001) higher than
in the control group. In the second group of pregnant the
concentration of small-sized CIC exceeded the figures in the
healthy by 1.87 (p <0.05) times.

This research established that the physiological course
of pregnancy in women without concomitant dental
complications is characterized by the following changes in
the immune system: increased spontaneous proliferative
activity of lymphocytes, the imbalance of CIC.

In women with the physiological course of pregnancy and
concominant dental diseases was detected the imbalance of
CIC with the prevalence of pathogenic medium and small-
sized CIC, the decreased concentration of serum Ig A.

Conclusions:
1. Inflammatory periodontal lesions in pregnant women

with iron deficiency anemia and concomitant cheilitis cause
the presence of B-lymphocytosis hyperfunction of IgM and
decreased synthesis of IgA as well as the imbalance of

Table 3.
State of humoral immunity in pregnant women with IDA in the presence of periodontal diseases (I group) and absence

related dental disease (II groupe) (Ì±m)

Notes:
* – Significant difference in the relative data of the control group (P <0.05);
** – Significant difference in performance between groups of patients (P <0.05);
n – amount of patients.

Immunological  parameters  group (n=50)  group (n=30) Control group (n=30) 
Ig G, g/l 12,33±0,62 10,27±0,51 13,80±1,45 
Ig A, g/l 1,21±0,06* 2,21±0,12** 2,02±0,24 
Ig M, g/l 1,62±0,08* 1,38±0,07** 1,29±0,13 
Large-sized CIC (>19 S), c.u. 17,56±0,89* 34,61±1,72* ** 51,70±3,17 
Medium sized CIC (11–19 S), c.u. 67,92±3,41* 53,28±2,67* ** 34,54±2,02 
Small-sized CIC (<11 S), c.u. 41,35±2,07* 21,97±1,12* ** 10,94±1,13 

Table 4.
State of humoral immunity in women with physiological pregnancy in the presence (group I)

and absence (II group) related dental disease (M ± m)

Notes:
* – Significant difference in the relative data of the control group (P <0.05);
** – Significant difference in performance between groups of patients (P <0.05);
n – amount of patients.

Immunological parameters  group (n=50 )  group (n=30 ) Control group (n=30) 
Ig G, g/l 12,33±0,62 11,43±0,59 13,80±1,45 
Ig A, g/l 1,16±0,07* 1,22±0,064 2,02±0,24 
Ig M, g/l 1,37±0,08 1,45±0,075 1,29±0,13 
Large-sized CIC (>19 S), c.u. 40,31±2,05* 41,93±2,18* 51,70±3,17 
Medium-sized CIC (11-19 S), c.u. 61,10±3,19* 46,67±2,35* ** 34,54±2,02 
Small-sized CIC (<11 S), c.u. 29,15±1,57* 20,46±1,029* ** 10,94±1,13 
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Ò³ìîõ³íà Ò.Î., Áè÷êîâà Í.Ã., Ãóæåâñüêà Í.Ñ.

Íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò
³ìåí³ Î.Î.Áîãîìîëüöÿ, ì. Êè¿â, Óêðà¿íà

Ðåçþìå. Âèâ÷åííÿ îñîáëèâîñòåé ãóìîðàëüíîãî ³ìóí-
³òåòó ó âàã³òíèõ ³ç íàÿâí³ñòþ ÷è â³äñóòí³ñòþ äåÿêèõ ñòîìà-
òîëîã³÷íèõ çàõâîðþâàíü òà çàë³çîäåô³öèòíî¿ àíåì³ºþ
ïîêàçàëî, ùî ó âàã³òíèõ ³ç çàë³çîäåô³öèòíîþ àíåì³ºþ òà
ñóïóòí³ìè ñòîìàòîëîã³÷íèìè çàõâîðþâàííÿìè ñïîñòåð³-
ãàºòüñÿ íàÿâí³ñòü Â-ë³ìôîöèòîçó ³ç ã³ïåðôóíêö³ºþ IgM òà
çíèæåííÿì ñèíòåçó IgÀ òà äèñáàëàíñ Ö²Ê â ñòîðîíó çðî-
ñòàííÿ êîíöåíòðàö³¿ ïàòîãåííèõ ôðàêö³é Ö²Ê, çà ðàõóíîê
÷îãî ìîæå â³äáóâàòèñü ðîçâèòîê àóòî³ìóííèõ ïðîÿâ³â; óñ-
êëàäíåííÿ ô³ç³îëîã³÷íîãî ïåðåá³ãó âàã³òíîñò³ ñóïóòí³ìè
ñòîìàòîëîã³÷íèìè çàõâîðþâàííÿìè ïðèçâîäèòü äî ïî-
ãëèáëåííÿ äèñáàëàíñó öèðêóëþþ÷èõ ³ìóííèõ êîìïëåêñ³â
³ç çíà÷íèì ïåðåâàæàííÿì âì³ñòó ïàòîãåííèõ äð³áíî- ³
ñåðåäíüîìîëåêóëÿðíèõ ¿õ ôðàêö³é òà çíèæåííÿì êîí-
öåíòðàö³¿ ñèðîâàòêîâîãî IgA.

Êëþ÷îâ³ ñëîâà: ãóìîðàëüíèé ³ìóí³òåò, âàã³òí³ æ³íêè,
ñòîìàòîëîã³÷í³ çàõâîðþâàííÿ, çàë³çîäåô³öèòíà àíåì³ÿ.
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Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè À.À.Áîãîìîëüöà, ã. Êèåâ, Óêðàèíà

Ðåçþìå. Èçó÷åíèå îñîáåííîñòåé ãóìîðàëüíîãî èì-
ìóíèòåòà ó áåðåìåííûõ ñ íàëè÷èåì èëè îòñóòñòâèåì
íåêîòîðûõ ñòîìàòîëîãè÷åñêèõ çàáîëåâàíèé è æåëåçî-
äåôèöèòíîé àíåìèåé ïîêàçàëî, ÷òî ó áåðåìåííûõ ñ æå-
ëåçîäåôèöèòíîé àíåìèåé è ñîïóòñòâóþùèìè ñòîìàòî-
ëîãè÷åñêèìè çàáîëåâàíèÿìè íàáëþäàåòñÿ íàëè÷èå
Â-ëèìôîöèòîçà ñ ãèïåðôóíêöèåé IgM è ñíèæåíèåì ñèí-
òåçà IgÀ è äèñáàëàíñ ÖÈÊ â ñòîðîíó ðîñòà êîíöåíòðàöèè
ïàòîãåííûõ ôðàêöèé ÖÈÊ, çà ñ÷åò ÷åãî ìîæåò ïðîèñõî-
äèòü ðàçâèòèå àóòîèììóííûõ ïðîÿâëåíèé; îñëîæíåíèÿ
ôèçèîëîãè÷åñêîãî òå÷åíèÿ áåðåìåííîñòè ñîïóòñòâóþ-
ùèìè ñòîìàòîëîãè÷åñêèìè çàáîëåâàíèÿìè ïðèâîäèò ê
óãëóáëåíèþ äèñáàëàíñà öèðêóëèðóþùèõ èììóííûõ êîì-
ïëåêñîâ ñî çíà÷èòåëüíûì ïðåîáëàäàíèåì ñîäåðæàíèÿ
ïàòîãåííûõ ìåëêî- è ñðåäíåìîëåêóëÿðíûõ èõ ôðàêöèé
è ñíèæåíèåì êîíöåíòðàöèè ñûâîðîòî÷íîãî IgA.

Êëþ÷åâûå ñëîâà: ãóìîðàëüíûé èììóíèòåò, áåðå-
ìåííûå æåíùèíû, ñòîìàòîëîãè÷åñêèå çàáîëåâàíèÿ,
æåëåçîäåôèöèòíàÿ àíåìèÿ.

circulating immune complexes in the direction of increasing
concentration of pathogenic fractions of circulating immune
complexes that may develop autoimmune manifestations.

2. The physiological complication of pregnancy caused
by dental disease leads to the deepening imbalance of
circulating immune complexes with the significant
prevalence of pathogenic small- and medium-sized molecular
fractions and a reduction in the concentration of serum IgA.

3. The revealed changes of major classes of
immunoglobulins in blood serum are a reflection of
pathological changes in the body of pregnant women with
iron deficiency anemia and concomitant dental diseases. All
these manifestations are unfavorable for pregnancy. They
reflect the presence of iron deficiency anemia and create
conditions for the threat of early termination of pregnancy.

Reviewer:  professor V.P. Nespriadko
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