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Pezrome. Makcao: KuwLIOK i#counapuoa OOUMuUll AUO084Y COLLOM 8a NAMONOSUK XOAAMAAPYU OYI2aH XOMULAOOp 8d
IMUBUKIU AENnap KOH 3apoobuda komniemenm muzumunune C3 komnonenmu (C3c), nakmopeppun 6a npokarbyumonun
KOHYEHMPAYUCUHY KUECUl Ypeanuul xamoa OUaeHOCMUK 84 NPOZHOCMUK Me30HIapHu uuiaiab yukuul. Mamepuan ea
yeynap: Byxopo eunosmu Kuwinox mymaniapuoa 0oumuil auoeuu, xomuiaoopauknune I mpumecmpuoa éa naxmayus
odaspuoazu 19-49 éunu 145 naghap aénnune Ko 3apooou ummynonoeux (MDA), cemamonozux 6a cmamucmuk ycyanapoa
mekwiupunou. Hamuowcanrap: comamux namonozuscu (aymouMMyH mupeououm, mypiu oapasxcadazu anemus) Oyneaw
xomunaoopnapoa (n=72) coenom yomunaodopaapea (n=20) nucoamarn C3c dapaxcacu 1,23 mapma (1,75+0,08 ea xapuiu
1,42+0,04 mre/mn; p<0,05), npoxkanvyumonun 2,67 mapma (0,16+0,03 2a xapwu 0,06+0,01 ne/mn; p<0,001) rokopu,
aakmogeppun 3ca 1,31 mapma nacm (189,10+0,48 ea xapwu 247,15+0,88 mxe/mn; p<0,05) oynou. Xynoca: C3c,
JaKmopeppun 6a NPOKATbYUMOHUN OAPANCACUHUHS V32aPUULU COMAMUK NAMON02US MALCUPUOA UMMYH TMUSUMUHUHE
BYPUKUMMUHY 64 OAKMEPUAN MPAHCIOKAYUS. MYPAtiiy anmueen CMuMyISYUsICUHUHS KYYAUUWUHY aKC IMmupaou, 0Oy
KYPCAMKUYAAPHU XOMULAOOPIAPHUHS UMMYH XOIAMUHY 6axoiauda ouddepenyuan-ouazHocmuk 8a npocHOCMUK Me30H
cugamuoa Kyniau magcus SMuiaou.

Kanum cyznap: xomnnemenm, C3c komMnonenmu, 1akmogheppun, npokaibyumoHuH, HOCHeYUDUK pe3UCHeHMIUK,
AYMOUMMYH MUPEoUOUm, XoMuiadoopiux.

Abstract. Aim: to compare serum concentrations of complement component C3 (C3c), lactoferrin and procalci-
tonin as factors of non-specific resistance in healthy pregnant and lactating women and in those with pathological con-
ditions permanently residing in rural areas, and to develop diagnostic and prognostic criteria. Materials and methods:
blood serum of 145 women aged 19-49 years permanently residing in rural districts of the Bukhara region in the third
trimester of pregnancy and during lactation was examined using immunological (ELISA), haematological and statistical
methods. Results: in pregnant women with somatic pathology (autoimmune thyroiditis, anaemia of varying severity;
n=72), compared with healthy pregnant women (n=20), C3c was 1.23-fold higher (1.75+0.08 vs 1.42+0.04 pg/mL;
p<0.05) and procalcitonin 2.67-fold higher (0.16+0.03 vs 0.06+0.01 ng/mL; p<0.001), whereas lactoferrin was 1.31-fold
lower (189.10+0.48 vs 247.15+0.88 pg/mL; p<0.05). Conclusion: changes in C3c, lactoferrin and procalcitonin reflect
immune system strain under the influence of somatic pathology and increased antigenic stimulation due to bacterial
translocation; these indicators are recommended as differential diagnostic and prognostic criteria for assessing the im-
mune status of pregnant women.

Keywords: complement, C3c component, lactoferrin, procalcitonin, non-specific resistance, autoimmune thyroid-
itis, pregnancy.
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Current data indicate that cytokines, which
participate both in regulating normal fetal
development and in the complex mechanisms of
pregnancy, may play a central regulatory role in many
processes occurring in the fetoplacental complex.
Interaction between trophoblast and decidual cells
occurs through cytokines and their receptors, ensuring
tolerance between the maternal organism and the fetus
[5, 7, 10]. IL-4 regulates prostaglandin and cytokine
production by monocytes, monocyte activation and T-
cell cytotoxicity, whereas TGF-f regulates placental
differentiation, trophoblast invasion and cytokine
production by macrophages. IL-10 promotes the
differentiation of ThO cells towards the Th2
phenotype, inhibits the production of prostaglandins
and cytokines by macrophages and enhances the
expression of HLA-G molecules in trophoblast cells,
which is necessary for successful implantation and
maintenance of the Th2 profile [1, 2, 4, 12].

The reproductive function of the female body is
particularly sensitive to environmental conditions and
largely depends on the functional state of the immune
system, which plays a central role in the adaptive
response. Being an  extremely  complex,
multicomponent system of rapidly dividing cells, the
immune system is highly sensitive to anthropogenic
factors and xenobiotics and can therefore serve as an
indicator of an unfavourable ecological situation in a
region; chemical, biological and physical factors
induce adaptive changes in the immune system even in
healthy individuals [3, 6, 8, 11].

Protecting the health of women of reproductive
age permanently residing in rural districts who are in
the third trimester of pregnancy or in the lactation
period remains relevant, and early detection, diagnosis
and prevention of pathological conditions arising
during this period are among the pressing tasks of
modern medicine. Although several studies have
addressed this issue, they remain fragmented and lack
a comprehensive approach; immune disorders in the
«pregnant—postpartum—lactating woman» organism
have not been studied comparatively, and diagnostic
and prognostic criteria adapted to geographic living
conditions have not been developed.

Aim of the study: to compare the serum
concentrations of complement component C3 (C3c),
lactoferrin and procalcitonin as factors of non-specific
resistance in healthy pregnant and lactating women of
reproductive age permanently residing in rural areas
and in those with pathological conditions, and to
develop diagnostic and prognostic criteria based on the
results obtained.

Materials and methods. Blood and blood
serum of 145 women of reproductive age (19-49
years) permanently residing in rural districts of the
Bukhara region, in the third trimester of pregnancy and
during lactation, were examined using immunological,
haematological and statistical methods. The overall

(pathological) group included 72 pregnant women
with somatic pathology (autoimmune thyroiditis,
anaemia of varying severity), and the comparison
group included 20 healthy pregnant women. Serum
C3c, lactoferrin and procalcitonin concentrations were
determined by enzyme-linked immunosorbent assay
(ELISA).

Results and discussion. Complement is a
thermolabile system of serum B-globulin proteins that
is normally inactive. It consists of nine components, is
synthesised mainly by macrophages and hepatocytes
and is activated by antigen—antibody complexes; two
stages of complement activation (activation and
cytolytic) and three activation pathways (classical,
alternative and lectin) are distinguished [9].
Complement enhances the immune response,
participates in the elimination of microorganisms and
promotes clearance of immune complexes. However,
excessive activation with production of the
anaphylatoxins C3a and Cba may trigger septic
processes, and activation within tissues (for example,
at a site of necrosis) may contribute to autoimmune
diseases and tissue destruction.

The C3 component was chosen for the study
because it accounts for about 70% of the complement
system and is its central component. In healthy
pregnant women, the mean serum C3c level was
1.42+0.04 pg/mL, whereas in the overall
(pathological) group it was significantly higher —
1.75£0.08 pg/mL, a 1.23-fold increase (p<0.05)
(Table 1). We believe that this increase in women with
autoimmune thyroiditis and anaemia indicates
intensified activation processes, increased antigenic
stimulation and an increased number of antigen—
antibody complexes. In healthy pregnancy, partial
activation of C3c is manifested by an increase in its
serum level, whereas the presence of pathology is
accompanied by  disruption of  component
homeostasis. In our opinion, C3c may be used as a
differential marker between healthy pregnancy and
pregnancy complicated by somatic pathology and, in
the latter, as a prognostic criterion of the outcome of
these conditions.

Lactoferrin, a member of the transferrin family
synthesised by epithelial cells of exocrine glands, is an
iron-binding multifunctional protein that regulates
iron content in the body, helps maintain the normal
microflora, protects mucous membranes from
pathogens and positively affects systemic and local
immunity. As a factor of innate humoral immunity, it
regulates the function of immunocompetent cells and
is an acute-phase protein. In healthy pregnant women,
the mean lactoferrin level was 247.15+0.88 pg/mL,
whereas in the overall group with somatic diseases it
was 189.10+0.48 pg/mL, i.e. 1.31-fold lower (p<0.05).
This decrease in lactoferrin synthesis reflects strain of
the immune system and has a negative effect on innate
immunity.
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Table 1. Non-specific resistance factors in healthy pregnant women and pregnant women with pathological

conditions (M+m)

. Procalcitonin,
Group C3c, pg/mL Lactoferrin, pg/mL ng/mL
Overall group (n=72) 1.75+0.08*1 189.10+0.48* ] 0.16+0.03*1
Healthy pregnant women (n=20) 1.42+0.04 247.15+0.88 0.06+0.01

Note: 1, | —direction of change; * — statistically significant difference from healthy pregnant women.

Procalcitonin  is  produced by thyroid
parafollicular cells and neuroendocrine cells of the
lungs and intestine in bacterial infections and tissue
damage; as the precursor of calcitonin, it is also
involved in calcium metabolism. In healthy
individuals its serum level is low and rises mainly in
bacterial inflammation. In healthy pregnant women,
the serum procalcitonin concentration was 0.06+0.01
ng/mL, which is consistent with published data; the
course of pregnancy did not affect this parameter. In
pregnant women with somatic diseases, it was 2.67-
fold higher — 0.16£0.03 ng/mL (p<0.001). Although
these diseases are not bacterial, they affect the normal
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microflora: intestinal dysbiosis intensifies bacterial
translocation from the intestine into the blood and
parenchymal organs, to which the body responds with
increased procalcitonin production (Fig. 1).

The ratio of the parameters between healthy
women and women with somatic pathology was also
calculated (Fig. 2). Thus, in pregnant women with
somatic pathology, C3c and procalcitonin levels were
significantly  higher (1.23-fold and 2.67-fold,
respectively) and the lactoferrin level was 1.31-fold
lower than in healthy pregnant women (p<0.05—
p<0.001).
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Fig. 1. Serum C3c (ug/mL) and procalcitonin (ng/mL) in healthy pregnant women and pregnant women with
somatic pathology
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Fig. 2. Fold difference in non-specific resistance factors between pregnant women with somatic pathology and
healthy pregnant women
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We regard these changes as reflecting strain of
the immune system under the influence of somatic
pathology, increased antigenic stimulation due to
bacterial translocation and the development of a pre-
pathological condition.

Conclusions. Regular determination of serum
C3c, lactoferrin and procalcitonin in healthy pregnant
women and in pregnant women with pathological
conditions is recommended for immunological
monitoring, and the results may be used as differential
diagnostic criteria of immune status and as prognostic
criteria of pregnancy outcome.

Increased C3c and procalcitonin levels and
decreased lactoferrin levels in pregnant women with
somatic pathology (autoimmune thyroiditis, anaemia
of varying severity) reflect strain of the immune
system, increased antigenic stimulation due to
bacterial translocation and the development of a pre-
pathological condition, and may be used as a
prognostic criterion.
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CPABHUTEJ/IBHBIE IIOKA3ATE/IH ®AKTOPOB
HECIEIIH®HYECKOH PE3HCTEHTHOCTH Y
3/10POBbIX FEPEMEHHbBIX H KOPMAIIIHX
KEHIIIUH U Y FEPEMEHHBIX H KOPMAIITUX
JKEHIIIUH C IIATOJIOTHYECKHMH
COCTOAHHAMH

Opeawes B.A.

Pe3tome. [lenv: cpagnumenvHoe uzyuenue KOHYEH-
mpayuu xomnonenma C3 cucmemvr komniemenma (C3c),
JaKkmogeppuna u npoKatbYUmMoHUHA 8 CblGOPOMKe KPOBU
300POBLIX DEPEMEHHBIX U KOPMAUSUX HCEHUJUH, NOCIOSHHO
NPOACUBAIOWUX 8 CeNbCKOU MECMHOCU, U HCEHWUH C Na-
MONI02UYECKUMU COCIOAHUAMY, d MAKHCe pa3pabomKa ou-
ACHOCIMUYECKUX U NpOocHOCmuYecKux Kpumepues. Mame-
puan u memoowl: ummyHonozuveckumu (MPA), zemamono-
2UYEeCKUMU U CINAMUCTUYECKUMU MEMOO0aMU UCCIe008aAHA
cvigopomia kposu 145 scenwun 19—49 nem, nocmosaunHo
npodACUBAIOUUX 8 CelbCKUX pationax byxapckotl obnacmu, 8
11l mpumecmpe bepementnocmu u 8 nepuoo rakmayuu. Pe-
3yIbmamsl. y OepeMeHHbIX ¢ COMAMUYeckol namonoauet
(aymouMMYHHBII MUpeououm, auemus pPasiudHol cme-
neuu; n=72) no cpasHenuio co 300posviMu bepemenHbIMU
(n=20) ypogenv C3c 6vin ¢vruie 6 1,23 paza (1,75+0,08 npo-
mue 1,42+0,04 mxe/mn; p<0,05), npoxarvyumonuna — &
2,67 pasa (0,16x0,03 npomus 0,06+0,01 ne/ma; p<0,001), a
aakmogeppuna — nudice ¢ 1,31 paza (189,10+0,48 npomus
247,15+0,88 mxe/ma; p<0,05). Boisoosi: uzmenenus ypos-
nett C3c, 1akmogheppuna u npOKAIbYUMOHUHA OMPAdCAOM
HanpsaxjceHue UMMYHHOU cucmemsl N00 GIUAHUEM COMAMU-
YecKoll namonouu U ycuieHue aHmueeHHOU CMuMyIayuu
ecnedcmeue OAKMepuanbHOl MpaHCIOKAYUY, My NoKA3a-
menu peKoMeHOYemcs UCNONb308amb Kak Ouggepenyu-
ANbHO-0UASHOCMUYECKUe U NPOSHOCMUYECKUe Kpumepuu
UMMYHHO20 cmamyca OepeMeHHbIX.

Knroueguvie cnosa: xomniemenm, xomnonenm C3c,

NaKMOeppuH,  NPOKATLYUMOHUH, — Hechneyuuyeckas
pe3ucmenmHocme, aymoumMMyHHbl1l mupeououm,
bepemeHHOCMb.
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