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GENETIC MARKERS OF PRE-ECLAMPSIA
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Belgorod State National Research University, Belgorod, Russia

Introduction. Pre-eclampsia (PE) is a multifactorial complica-
tion of pregnancy. It occurs in 6-10% of pregnant women. In the
pathogenesis of PE plays a key role spasm of blood vessels, which
leads to an increase in systemic blood pressure and a decrease in
renal blood flow. In spasm of peripheral vessels there is a decrease
placental blood flow, which leads to placental insufficiency. It has
been proved that the development of PE has a genetic predisposi-
tion. According to recent data, the genetic component that affects
the development of PE can be up to 50% of all the risk factors. PE
gene network includes various metabolic genes responsible for the
immune status of the encoding coagulation factors and platelet re-
ceptors involved in homocysteine, metabolism that determine the
physiology of the vascular wall, cell-cell interactions, and others.
Feature of many variants of the genes that they can for a long time
does not manifest itself. Pathological symptoms occur only under
adverse conditions or pregnancy. Of genetics, molecular biology
allow today with brand new items to assess the causes of preg-
nancy complications. The goal of the investigation was studying
the relationship of genetic markers I-TAC (rs 4512021) and -308
G/A TNFa with the development of PE. Materials and methods.
The analysis of observations 492 247 patients with PE and 245
female population controls. Calculation of phenotypic and gene
frequencies by standard methods. Statistical data processing was
performed using the software package «Statistica 6.0». In order to
assess compliance with the observed distribution expected from
Hardy—Weinberg equilibrium, we used the criterion c2. To compare
allele and genotype frequencies between different groups using the
criterion x*> with Yates’ correction for continuity. The calculation is
performed in 2x2 contingency tables. Results. Analysis of the dis-
tribution of genotypes studied polymorphic gene markers showed
that for all the considered genetic polymorphisms in the population
sample and for most markers in a group of patients with PE empiri-
cal distribution of genotypes corresponds to the theoretically ex-
pected in Hardy—Weinberg equilibrium (p>0,05). Conclusion. The
level of allelic diversity on the studied loci ranged from H0=0.19
(for the locus -308 G/A TNFa) to H0=0.52 (for locus A/G I-TAC
(rs4512021)) in a community sample and from H0=0.21 (-308
G/A TNFa) to H0=0,50 (+36 A/G TNFR1) among patients with
PE. Comparative analysis of the distribution of allele and genotype
frequencies of polymorphic markers of gene -308 G/A TNFa and
I-TAC (rs 4512021) in groups of pregnant and non-pregnant wom-
en statistically significant differences were found. (HO - observed
heterozygosity; HE - expected heterozygosity).
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Beenenne. Pa3nnunble HaHOMATepHANIbl 1 HAHOTEXHOJIOITHHU BCE
CHJIbHEE BXONAT B JKU3Hb TIOACH M 00IagaloT OONBIINM KONUYe-
CTBOM OHMOJIOTHUYECKHX CBOWCTB. B 1anHoit paboTe npuBOAsSTCS HH-
TepEeCHBIC PE3yNIbTH 00 IMMYHOTCHHBIX CBOMCTBAX MHOTOCIONHBIX
YIIEPOIHBIX HAHOTPYOOK. llenbio JaHHOTO HMcclieloBaHUs ObLIO
HU3ydeHHe OCOOCHHOCTEH peakIHu CTPYKTYp CIU3HCTOI 000104-
KM JKEJTyJI0YHO-KHIIEYHOro Tpakra Mbimel suaun CBA npu ne-
POpaIbHOM BBEACHHHM MHOTOCIOHHBIX YITIEPOJHBIX HAHOTPYOOK.
Marepuansl 1 MeTOAbL. V3ydeH maTepuall pa3iMYHBIX OTIEIOB
JKEIYNOYHO-KMIIEYHOTO TpakTa U nmouku 60 meimeid muaun CBA
(BuBapuiit TUBOX JIBO PAH) nocie nepopanbHOro BBeJCHUs Ha-
HOTPYOOK B Teuenue 1, 2, 3, 4, 5 u 6 nueit. MHOrOCIOWHBIE yIie-
ponnbie HaHOTPYOKH (SC3-2-FCC 3-E3p) nnamerpom 18-20 M
u ynenbHOU moBepxHOCTHIO (SBOT)=130 M*/T ObUIM MOMYYEHBI B
Hucruryre karanusa uM. I'K. bopeckosa CO PAH. Bpesenue Ha-
HOTPYOOK NPOBOMIN IMyTeM HMX MOAMENIMBAHUS K IHIIE U3 pac-
yera 500 MI/Kr Macchl, NpeJBapuTeNbHO 00paboTaB MX B Tede-
Hue | MUH B yIbTpa3ByKOBOM Je3uHTerpatope Bandelin Sonopulse
3400. Ananu3 maTepraa IPOBOAMIICS Ha MUKpPOCKoIax Zeiss AXio

Observer Al u Olympus Bx51. Pesynsrarsl. B Teuenue sxcrepu-
MCHTa HaOJIFOAeTCs MUTPALUsi HAHOTPYOOK depe3 MyKO3aJIbHBI
Gapbep, dNUTEIHI U ero 6a3aibpHyo MeMOpany. HanotpyOku B 1-¢
CYTKH JKCIICPUMEHTA MACHTH(HUIMPYIOTCS HA YPOBHE MYKO3allb-
HOTO Gapbepa CIM3HUCTOIl 000JIOYKM CTEHKH ITHINEBOMA, KapIHalb-
HOM, (pyHITAJBHOM U aHTPAIBHOM OTAeNax kenyaka. Ha 2-¢ u 3-u
CYTKH B CTEHKE CIIM3MCTOI 00O0JIOYKH JBEHALATHIICPCTHOMH KHII-
KH, TOHKOTO M TOJICTOr0 KHIIEYHHKA HAHOYACTHI[BI IIPEOIOIICBA-
10T MYKO3aJIbHBII, SMUTEIMAIbHBIA Oapbephl, IIe OHU CTAHOBSIT-
Csl MACHTH(UIMPYSMBIMH C HOMOIIBI0 CBETOBOH MHKPOCKOIHH.
BTophIM 3TanoM NpOXOXACHUS HAHOTPYOOK 4epe3 SIUTENHallb-
HBII Gapbep SBISCTCS HEMOCPEACTBCHHO LUTOILIA3MA SITUTEIIHS.
CHavajia HaHOTPYOKH 3aHMMAIOT TTIOIPAHUYHOE MOJIOKCHHUE B alln-
KQJIBHOM 4aCTH SMHUTENHs, 3aTEM OHU JOCTUraloT 0a3albHOIl MeM-
OpaHbI SMUTEIHS, TJi¢ BBICTPAHBAIOTCS B OJHY JHMHHUIO Napajieiib-
HO 0OazanbHOU MemOpaHe. VneHTH(UKaIMs TyYHbIX KJIETOK B COO-
CTBCHHOM IIACTHHKE CIIU3HUCTOI 000I0YKH MHKPOBOPCHH TOHKOTO
KUIIECYHUKA MOKET SIBISATHCS PE3y/IBTATOM PEaKI[HU Ha [Mepopalib-
HOC BBEJCHHUE HAHOTPYOOK. YUMThIBast (DYHKIMOHATIbHbBIEC OCOOCH-
HOCTH TY4YHBIX KJICTOK, MOJKHO CIEJaTh BBIBOA 00 MX 3HAYCHUU B
HPHBIICYCHNH MaKpo(haroB uepes BbIPAOOTKY COOTBETCTBYIOIIUX
LUTOKMHOB, & TAK)KE HHIYKINH II0OCPEICTBOM CEKPELMHU PErYIIsTO-
POB MECTHOTO FOMEOCTa3a M3MEHEHHUs IPOCBETa COCYA0B MUKPO-
LUPKYJISTOPHOTO PyCIIa TSl BHIBEACHHS HAHOYACTHI[ Yepe3 CHCTe-
My BOPOTHOI1 BEHbI B TI€YCHb JUISl A€3MHTOKCHKAIMU. OTMeUeHa re-
HepalIN30BaHHAS PEAKLUsI UMMYHHOII CHCTEMbI OpPraHU3Ma MBIIIH
Ha TepopaibHOC BBEACHUE HAHOTPYOOK, pean3yromasics 3a cuer
runepTpoduu JTUMQPOUAHBIX CTPYKTYp B COOCTBEHHO IITACTHH-
ke ciauszucroit obomoukn JKKT, pommnkynoB B kancyiae U mapeH-
XMMe T0YKH, a TAKXKE THIEePTPOpHei MAIBIIUTHEBEIX TEel Oernoi
HyJIbIbl cene3eHku. [uneprpodus TUMQpOUAHOH TKaHU B CTCHKE
JKEIIYJOYHO-KUIIEYHOTO TPAKTa M B CEJIC3CHKE, II0 HALIEMy MHE-
HHUIO, SIBIACTCS pealu3alueil HHIYKIMH UMMYHHOTO OTBETa 3IIHU-
TEIMOLMUTAMH, HE TOJBKO KaK HeCIHeHu(puueckas peakiius Ha I0-
BBIIIICHUE CEKPETOPHON aKTHBHOCTH XKEJIC3UCTOTO SIHUTEIHNS, HO
pa3BUTHE WHIYLHUPOBAHHOI MUIPALNK JUM(OLIHUTOB HA aHTUTCH-
HPEACTABISIONINE B3aUMOJCHCTBHS SITUTEINOLUTOB ¢ 3(deKTop-
HBIMH HMMYHOLIUTaMU. BbIBOzBL. B 1€710M MOXHO OTMETHTB, YTO
MHOTOCJIONHBIC YITIEPOAHbIC HAHOTPYOKH HE OKa3bIBAIOT BHIPAKCH-
HOTO TOKCHYECKOTO IeHCTBUS Ha opraHm3M Meimeil munun CBA
IpH KPaTKOBPEMEHHOM 3KcIiepuMeHTe. BMecte ¢ TeM ctouT ot™e-
THTb HEKOTOPYIO0 HMMYHOTCHHOCTb HAHOMATEpUasa 1 yBEIHICHUC
MHUTPAIlMOHHOH aKTHBHOCTH KIIETOK, NPOSBIISIONICiics B TMM(OnI-
HOIT HHQUIBTPALUH.
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Introduction. Various nanomaterials and nanotechnology are in-
creasingly part of the lives of people and have a large number of bi-
ological properties. In this paper we present the interesting results
of the immunogenic properties of multiwalled carbon nanotubes.
The purpose of this study was to investigate the reactions of the
structure of the mucosa of the gastrointestinal tract in CBA mice at
oral multi-walled carbon nanotubes. Materials and methods. Study
the different parts of the gastrointestinal tract and kidneys 60 CBA
mice (vivarium PIBOC FEB RAS) after oral administration of the
nanotubes in the first, 2, 3, 4, 5 and 6 days. Multi-walled carbon
nanotubes (SC3-2 3-FCC-E3p) diameter of 18-20 nm and specif-
ic surface area (SBET)=130 m?/g were obtained at the Boreskov
Institute of Catalysis SB RAS. Introduction of nanotubes was car-
ried out by mixing them for food at the rate of 500 mg/kg, after
treating them for a minute in an ultrasonic disintegrator Bandelin
Sonopulse 3400. Analysis of the material held on the microscope
Zeiss Axio Observer Al and Olympus Bx51. Results. During the
experiment, there is migration of nanotubes through mucosal bar-
rier, the epithelium and its basement membrane. Nanotubes on the
first day of the experiment are identified at the level of mucosal
barrier wall of the esophagus, cardiac, fundal and antral. On the
second and third days in the wall of the mucosa of the duodenum,
small intestine and colon nanoparticles overcome mucosal, epithe-
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lial barrier, where they are identifiable by light microscopy. The
second stage of the passage of the nanotubes through the epithelial
barrier is directly cytoplasm of the epithelium. First nanotubes oc-
cupy border position in the apical part of the epithelium, and then
they reach the basement membrane of the epithelium, which are ar-
ranged in a line parallel to the basal membrane. When administered
orally, the reaction of nanotubes and permeability of the epithelium
of the mucous membrane of the intestine is most pronounced com-
pared to epithelial cells of the mucous membrane of the stomach,
duodenum, small intestine and colon. In the absence of receptor
recognition of nanotubes due to the presence of certain chemical
properties, as part of a short-term experiment, there is only con-
tamination of nanoparticles in epithelial cells. In this case, we have
noted as a defensive reaction of the mucous membrane increased
secretory activity of the glandular epithelium. Identification of mast
cells in the lamina propria of the mucous membrane of the small
intestine microvilli may result from reactions to oral administra-
tion of the nanotubes. Given the functional characteristics of mast
cells, it is possible to conclude that their role in attracting macro-
phages in the development of appropriate and cytokine induction
by secreting local regulators of homeostasis changes microvascular
clearance to remove the nanoparticles through the portal vein to the
liver for detoxification. Experiencing generalized response of the
immune system of the body click on the oral administration of the
nanotubes, which is realized by the hypertrophy of lymphoid struc-
tures in the lamina propria mucosa of the gastrointestinal tract, the
follicles in the capsule and the renal parenchyma and hypertrophy
malpighian cells splenic white pulp. Hypertrophy of lymphoid tis-
sue in the wall of the gastrointestinal tract and spleen in our opin-
ion, is the implementation of an immune response epithelial cells,
not only as a non-specific response to increased secretory activity
of the glandular epithelium, but the development of induced migra-
tion of lymphocytes to antigen interaction of epithelial cells with
effector immune cells. Conclusion. In general, it can be noted that
the multi-walled carbon nanotubes do not have a pronounced toxic
effect on the body CBA mice with short-term experiment. Despite
this, it is worth noting some of the nanomaterial immunogenicity
and increased migratory activity of the cells, which is manifested
in the lymphoid infiltration.
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BBeneHue. AKTyalbHOH MpOOJIEeMOi COBPEMEHHON MEIMIIMHBL
ABJIAETCS M3yd4EeHME MEXaHH3MOB Pa3BUTHs XPOHMYECKOIO JIHMM-
(doneiikoza (XJIJI), B pa3sBUTUU KOTOPOTO UTPAIOT TCHETHUCCKUE
U BHemHecpenoBbie (axtopsl. Llens paboThl — OlLeHKA poiH re-
HETHYeCKHX (hakTopoB B Bo3HHKHOBeHumH XJIJI B 3aBucHMO-
CTH OT JCHCTBHS BHEIIHECPCHOBBIX ITHOJIOTHYECKHX (PAKTOPOB
XJUI. Marepuansl u metoasl. Becem 6onpabiM XJIT (204 manm-
€HTa) U KOHTpOsbHOMU rpymre (305 yenoBek) NpOBOIMIOCH THIIU-
poBaHue IeBATH TeHoB uHTepieiikunos (-511C/T IL-1B, -889C/T
IL-1, -590C/T IL-4, -703C/T IL-5, -174G/C IL-6, -251A/T IL-
8, T113M IL-9, -592C/A IL-10, VNTR IL-1Ra) ¢ nmomomipto Mme-
tozoB real-time IILIP. Pesynmpratel. B umccienyemoil Hamu Tpym-
ne 6ompubIX XJIJI y 92 manuentos (45,09%) ObLIO yCTaHOBICHO
JIeHiCTBHE Pa3IMYHBIX BHEIIHECPEHOBBIX (DAKTOPOB, 0OYCIOBHB-
mux passutue XJIJI, Torna xak y 112 mnamBunyymos (54,91%)
HE BBISBICHO JICHCTBHE KAaKMX-TMOO BHEIIHECPEOBHIX (hakTo-
poB npu BosuukHOBeHHH XJIJI. Cpenu BHemIHecpeqoOBBIX (aKToO-
POB, HMEIOLIMX Ba)KHOE THOJOrMueckoe 3Hauenue ja XJJI, or-
MeJaJoch JIydeBoe H XHMHUYeckoe BoszaeicTBue — y 23,91%, un-
coJsiuus U BakuMHauus — y 46,73%, 310KauecTBEHHbIE HOBOOOpa-
3oBanusg — y 13,04%, nndexmusa — y 16,32%. OTIHIUTEILHEIMI
0COOEHHOCTSIMM MALHEHTOB C YCTAHOBIECHHBIM ATHOJIOIMYECKUM
BO3JCHCTBUEM BHEITHECPEHOBBIX (DAKTOPOB SIBIAIOTCS HAHOONb-
masi kKoHueHTpauus mapkepa -889TT IL-1A (11,00%) no cpaBHe-
HUIO C KOHTPOJIBHO# Tpymmoii (3,63%, x*=6,12, p=0,01, pcor=0,03,
OR=3,27 95% CI 1,23-8,65), a HHAUBHIYYMBI Oe3 BBIPAKCHHBIX
STHOJIOTHYCCKUX BHEIIHECPEAOBHIX (HAaKTOPOB XapaKTEPU3YIOTCS
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MaKCcUMalIbHbIMH yacToTamu ajutens -590T IL-4 (30,43%) u reHo-
tuma -590TT IL-4 (13,92%) B cpaBHEHHH C KOHTPOJBHOH TpyI-
noit (18,24%, %*=13,99, p=0,001, OR=1,96, 95% CI 1,36-2,81
u 2,61%, x*=17,88, p=0,01, pcor=0,03, OR=6,04, 95% CI 2,34—
15,94 coorBeTcTBeHHO). BRIBOZIBI. Takum 06pa3oM, npu AeHCTBUH
HEOJArONPHUATHBIX BHEIIHECPenOBbIX (pakTopoB renortun -889TT
IL-1A ciyxut dakropom pucka popmuposanus XJIJI (OR=3,27),
[IPH OTCYTCTBHH BBIPQKCHHBIX HEOIArONPHATHBIX BO3ICHCTBHI
MapKepaMu HpeApacrolokeHHocTH K passuthio XJIJI ciyxar
-590T IL-4 (OR=1,96) u -590TT IL-4 (OR=6,04).
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LEUKEMIA DEPENDING ON THE ACTION BY
ENVIRONMENTAL ETIOLOGICAL FACTOR
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Introduction. Actual problem of modern medicine is the study
of the mechanisms of chronic lymphocytic leukemia (CLL), which
is played in the development of genetic and environmental factors.
The aim of the work was to evaluate the role of genetic factors in
the occurrence of CLL depending on the action by environmental
etiologies CLL. Materials and methods. All patients with CLL (204
patients) and control group (305 people) was carried typing nine
genes interleukin (-511C/T IL-1B, -889C/T IL-1, -590C/T IL-4,
-703C/T IL- 5, -174G/C IL-6, -251A/T IL-8, T113M IL-9, -592C/
A1L-10, VNTR IL-1Ra) by the methods of real-time PCR. Results.
In the studied group of patients with CLL in 92 patients (45.09%)
found the effect of various environmental factors, led to the devel-
opment of CLL, whereas in 112 individuals (54.91%) did not re-
veal any effect of environmental factors in the occurrence of CLL.
Among the environmental factors that are important etiological
significance for CLL noted, radiation and chemical exposure — at
23.91%, insolation and vaccination —at 46.73%, cancer — at 13.04%,
the infection — at 16.32%. Distinctive features of the patients with
a causative influence of environmental factors are the largest con-
centration of marker -889TT IL-1A (11.00%) compared with the
control group (3.63%, x*=6.12, p=0.01, pcor=0,03, OR=3.27 95%
CI 1.23-8.65), and individuals without obvious causative envi-
ronmental factors are characterized by the maximum frequency
of -590T IL-4 (30.43%), and -590TT IL-4 (13.92%) compared to
the control group (18.24%, ¥*=13.99, p=0.001, OR=1.96, 95% CI
1.36-2.81 u 2.61%, 3>=17.88, p=0.01, pcor=0.03, OR=6.04, 95%
CI 2.34-15.94 respectively). Conclusion. Thus, under the influence
of adverse environmental factors -889TT genotype IL-1A is a risk
factor for the formation of CLL (OR=3.27), and susceptibility to
the development of CLL in the absence of marked adverse effects
are markers -590T IL-4 (OR=1. 96) and 590TT-IL-4 (OR=6.04).
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Beenenue. Xponuueckuii mmomepynonedpur (XI'H) — ato xpo-
HMYECKOE MMMYHOBOCHAIUTEIIBHOE 3a00/IeBaHNE, XapaKTePH3YI0-
mieecst MOPaKCHHEM KIyOOYKOBOTO almapara I04eK, KaHAIbICB
MHTEPCTULUSA, B PE3yNbTaTe YEro Pa3BHBAIOTCS CKJICPO3 IOYCK H
movedHass HeJ0CTaTOUHOCTh. CyIIECTBEHHBII HpOrpecc KIeTod-
HOM M MOJICKY/IApHOH Ouonornu, Onarogapss HHTEHCHBHOMY pa3-
BUTHIO MMMYHOJIOTHH, CICTAaH B H3YYCHHH W [OHHMAHUH IATO-
renesa romepyinonedpura (I'H) auimp Ha OPOTSHIKEHHH MOCIEN-
HUX Tpex aecstmietuil. Llenbro paboTel ObLT aHAIN3 POJIH TCHE-
THYECKHX BaPMAHTOB XCMOKHHOB B (DOPMHUPOBAHHU XPOHHYECKO-
ro niomepyiaonedpura. Marepuansl U MeToasl. V3yueHo pacmpe-
JIeJICHHE TOMMMOP(HBIX MapKepoB I'€HOB XeMOKHHOB +1931A/T
MIP1B, A/G I-TAC (rs4512021), -403A/G RANTES, C/G MCP1
(rs2857657), -801G/A SDF1 cpenn 238 6onbubix XI'H u 462 un-
JMBHIYMOB KOHTPOJIBHOI TPYIIBI C IIOMOILIBIO METOHOB real-
time IILIP. PesynbTaTsl. MakcumansHOe pa3HOOOpa3ue MO JIOKY-
caM, OLCHCHHOC Ha OCHOBAaHHM BEIMYHHBI (PAKTHYECKOW IreTepo-





