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| and Il trimester
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The article presents the results of a prospective study on the
presence of antiphospholipid antibodies in healthy primagrav-
ida with the analysis of further gestational complications.

The objective: to determine the serum circulation of antibod-
ies to different types of phospholipids in the first and second
gestational trimester and to study the incidence of obstetric
complications depending on this circulation.

Materials and methods. Determination of antibodies to
phospholipids in 11-12 and 18-20 gestational weeks by im-
munoassay analysis. The study included 150 primagravida
(11-12 weeks) without reproductive impairment in history,
a re-study was performed in 148 women, since 2 cases of
spontaneus abortion were observed. The relative risk of de-
velopment of major obstetric complications in women with
the appearance of antibodies to phospholipids in the second
trimester of pregnancy is calculated.

Results. At the first inspection, the frequency of detection
of antibodies to phospholipids ranged from 3 to 4%, which
corresponds to global data on the prevalence of antibody cir-
culation in a healthy population. However, in 18-20 weeks, a
statistically significant increase in the frequency of antibody
circulation, mainly to phosphatidylserine (21,6%) and phos-
phatidylethanolamine (17,4%), was detected. The peculiari-
ties of the structure of the cell membrane are asymmetry of
the location of phospholipids, in which negatively charged
molecules, including phosphatidylserine and phosphotadyl-
ethanolamine, are located dominantly in a inner layer. The
emergence of antibodies precisely to these molecules in the
dynamics of pregnancy is evidence of their externalization,
which may be the result of a violation of the normal func-
tioning of the endothelium. Analysis of the course of the
second half of pregnancy in patients with detected antibody
subtypes showed an increase in the relative risk of severe
preeclampsia, placental dysfunction and premature labor.
Conclusions: 1. The APA circulation frequency by healthy
primagravida in first gestational trimester is in accordance
to world population. 2. In the second trimester an increasing
of APA detection is registered, exactly for phosphatidylse-
rin (21,6%) and phosphatidyletanolamin (17,4%) antibodies
3. Appearance of antibodies to negative phospholipids in the
second pregnancy trimester lets propose destabilization of
endothelium membranes in these patients, what is confirmed
by a higher frequency of main obstetrics complications pro-
spectively.

Key words: antibodies to phospholipids, phosphatidylserine an-
tibodies, phosphatidylethanolamine antibodies, endothelial dys-
Jfunction.

he circulation of antiphospholipid antibodies (APA) is
considered to be a result of an immune response against
the components of cell membranes — phospholipids [9]. A lot
of investigations were devoted to the problem of antiphospho-
lipid syndrome (APS) in the pathogenesis of different obstet-
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rics and nonobstetrics complications [1]. The objective point of
view requires twice detection of three or more types of APA in
plasma in 12 weeks interval and 1 or more clinical signs to con-
firm APS diagnosis [8]. This position is discussable, because
speaking about current pregnancy and possible life threatening
complications, the 12 week interval between investigation is
too long. APA are detected by either a solid phase or a liquid
phase test. An enzyme-linked immunosorbent assay (ELISA)
is used in the solid phase test to , is most widely used to de-
tect anti-cardiolipin antibody (ACL), anti-B, glycoprotein-I
(B,GPI) antibody and anti-prothrombin (aPT) antibody. Lu-
pus anticoagulants (LA) as a reason of phospholipid-dependent
clotting time prolongation is detected in the liquid phase test
by a clot-based functional assay.

One of the first criteria classification for true APS-Sapporo
system (1998) supposed presence one of clinical signs (throm-
bosis or pregnancy loss) and one of laboratory signs — ACL IgG
or M circulation or positive LA test, measured twice or more in
6 weeks [2]. In 2006 in Sydney this classification was revised,
the laboratory criteria were added by detection of 1gG or M
B,GPI and follow-up term of investigation 12 weeks.

Nevertheless, dealing with a patient, very often doctor
needs to explain results of APA-analysis. In most cases this in-
vestigation is performed after pregnancy loss, in first weeks or
by planning next conception. There are a lot of publications,
devoted to the frequency of APA by different obstetrics com-
plications, such as pregnancy loss, preterm labor, placenta ab-
ruption, preeclampsia and so on [9]. Such a direct clinical and
laboratory dependence tempted many researchers to form a
monofactor explanation of certain obstetric complications by
APA circulating antiphospholipid antibodies [1]. But curru-
ently we do not have argued data, what influence a circulation
of APA in asymptomatic patient will have on the pregnancy
complications and results. Pathogenetic treatment of antiphos-
pholipid syndrom prior to pregnancy or in the first and second
half actually demonstrates effective results, mainly for preven-
tion of miscarriage [6]. But this treatment should be completely
argued, because it is long, expensive and some dangerous side-
effects are possible. So we proposed to follow up the detection
of APA different classes in first and second pregnancy trimester
to check their variability during gestation.

The goal of the study was to detect different APA classes
in serum of pregnant women in first and second gestational tri-
mester and to analyze dependence of obstetric complications
on this circulation.

MATERIALS AND METHODS
150 women were included in investigation, that was pro-
spective. These women came for their first consultation in 11—
12 gestational weeks. By working with design of research we
included only primagravida with singletone pregnancy, with-
out history of infertility. So all our participants didn’t have any
history of pregnancy loss, preterm labor, severe preeclampsia
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etc. All patients were informed about the goal of research, their
possible benefits and very low risk, associated only with blood
test. The first test was performed by first visit, after discussion
and getting an agreement, the second probe — in 18—20 weeks,
on this stage we have only 148 patients, because of 2 miscar-
riage cases. Using ELISA method the concentration of APAs
of different subtypes — Ig class G to cardiolipin (ACL IgG),
phosphatidylserine (PS IgG), phosphatidylethanolamine (PE
IgG), phosphatidylglycerol (PG IgG) and phosphatidylcholine
(PC IgG) was determined. The reference values for all immu-
noglobulins was a concentration of 50 MPL, the higher result
was considered positive

After the second test all patients were divided in two
groups, according to the detection of APA in their serum, the
first one - without any class APA circulation, the second group
with one or more APA class circulation. In these groups the
gestational complications were calculated — preterm labor, fe-
tal growth restriction, severe preeclampsia. The structure and
frequency of these complications were compared using Chol-
mogorov-Smirnov method and Student criteria. The relative
risk (RR) of each complication according to APA in first and
second trimester detection also was calculated.

RESULTS AND DISCUSSION

According to world data, the frequency of APA detection
is about 5-6%. Much more publications are devoted to the epi-
demiology of APS exactly, they propose evidence of 50 cases
of syndrome on 100 000 USA population [5]. Table 1 contains
results of APA testing in first pregnancy trimester.

Results of this test confirms the population frequency of APA
circulation — not more 5-6%, the most popular class of APA in
serum of healthy primagravida is ACL-antibody. The detection of
other investigated subclasses in this term is sporadic.

Phospholipids are structurally similar molecules formed by
a glycerol skeleton with phosphodiester groups, coupled with
alcoholic polar groups and two esterified glycerol fatty acids.
In human cells, alcoholic groups are formed by nitrogenous
bases (choline, ethanolamine, serine), glycerol or inositol. Ac-
cordingly, phospholipids are called phosphatidylcholine (the
old name is lecithin, PC), phosphatidylethanolamine (the old
name is kefalin, PE), phosphatidylserine (PS), phosphatidylg-
lycerin (PG), phosphatidylinositol and diphosphatidylglycerin
(cardiolipin). The uniqueness of the cardiolipin consists in the
presence in its composition of two diether phosphate groups,
connected with the molecule of glycerol.

The chemical structure of the polar <head» determines the
final electric charge and the ionic state of the phospholipid. PC
and PG have a negatively charged phosphate group and a posi-
tively charged amino group, therefore, are electrically neutral,
so are also called neutral phospholipids. These two phospholip-
ids are metabolically linked to each other and are the principal
lipids that provide the so-called lamellar configuration, typical
for all cell membranes, when the phospholipids are arranged in
two layers, where hydrophobic fatty acid chains are oriented in

Table 1
APA circulation in first pregnancy trimester

Number of positive patients, n (%).

Antibody Subtype Total — 150
ACL IgG 6 (4.0)
PS IgG 3(20)
PE IgG 3(2,0)
PG IgG -
PCIgG .

the middle of the membrane and the hydrophilic polar groups
are outside. PS, PE, phosphatidylinositol and CI are electri-
cally negative, or anionic phospholipids, have a negatively
charged phosphate group, phosphatidylinositol does not have
an amino group at all [2].

But in the end of second gestational trimester we found ab-
solutely different results — table 2.

Comparing by use of Student’s criteria the difference be-
tween cohorta’s results in first and second pregnancy trimes-
ter were significant — p<0,05. Calculating by Cholmogorov-
Smirnov criteria also demonstrates, that frequency of posi-
tive tests in 18-20 gestational weeks is more, then in 11-12
(aemp>acrit)'

After the first stage of research we had only 8 patients from
150 (5,3%), that have positive ELISA for one of investigated
APA subtypes. 6 of them by follow test were negative. So, we
can surely say, that majority of positive results for APA in sec-
ond pregnancy trimester are positive de novo. So, during first
half of pregnancy these patients have some features, those led
to APA synthesis.

The cellular membrane of virtually all cells has a pro-
nounced asymmetry in the distribution of phospholipids of dif-
ferent classes in the outer and inner layers. Derivative of cho-
line neutral phospholipids sphingomyelin and PC are localized
on the outer surface of the membrane together with a small por-
tion of PE. The internal (cytosolic) surface is formed mainly by
PE and a small portion of PS. CL normally is absent on plasma
membranes, on which up to 50-60% of the total pool of phos-
pholipids is sphingomyelin and PC, 20-30% is PE, 10-15% is
PS. It was found that preservation of phospholipid asymmetry
is supported by a complex process associated with the activity
of ATP and the enzyme aminophospholipid transloxase, which
shifts aminophospholipids towards the inner membrane layer
[4, 10]. That is, in general, anionic phospholipids on the outer
surface of biomembranes are absent. The loss of a normal struc-
ture by a cell will necessarily lead to loss of asymmetry of the
membrane phospholipid layers and will lead to the externaliza-
tion of anionic phospholipids. This process plays an important
physiological role in the development of a local blood clotting
reaction. Usually the appearance of an anionic phospolipids on
the outer side of the membrane stimulates the rapid removal of
such cells from the circulation or from cells layer, that is known
as apoptosis [7].

In particular, the formation of APA is an immune reaction,
so for it the appearance of antigenic determinants on the outer
surface of the membrane is required, which are anionic phos-
pholipids. To illustrate this phenomenon comfortably through
the procoagulant activity of platelet phospholipids, which is
based on the similar externalization process.

Taking into account the participation in the processes of
coagulation of phospholipids, the platelet membranes are di-
vided into 2 groups:

1) deprived of procoagulant activity of choline — phospha-
tidylcholine and sphingomyelin,

Table 2
APA circulation in second pregnancy trimester

Number of positive Number of de novo positive

g:t;:;:g patients, n (%). patients, n (%).
Total — 148 Total -140
ACL IgG 8(5,4) 7(5,0)
PS I1gG 32(21,6) 31(22,1)
PE IgG 25(17,4) 25(17,9)
PG IgG 2(1,4) 2(1,4)
PC IgG 5(3,5) 5(3,6)
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Table 3
Complications of pregnancy and labor
Complication S otal 09 it
Severe preeclampsia 3(3,0) 7(17,1)*
Placental dysfunction 2(2,0) 5(12,2)*
Growth fetal restriction 4 (4,0) 6(14,6)*
Preterm labor 3(3,0) 8(19,5)*
Fetal distress in labor 7(7,1) 10 (24,4)*
Placental abruption 1(1,0) -
*p<0,05 comparing to group 1.
Table 4

Relative risk of pregnancy complication

Circulation PS Circulation PE

Complication

Severe preeclampsia 57 4,5
Placental dysfunction 5,3 4,6
Growth fetal restriction 3,5 2,4
Preterm labor 5,9 4,6
Fetal distress in labor 2,5 1,3

2) procoagulant active: neutral phosphatidylethanolamine,
and acid phosphatidylserine and phosphatidylinositol.

Phospholipids of the first group are distributed on both
surfaces of the cell membrane of unactivated platelets. Phos-
pholipids of the second group in unactivated platelets are lo-
calized mainly on the inner surface of the membrane. In the
process of platelet activation, the concentration of PE, PS,
and phosphatidylinositol from the outside of the membrane
increases significantly and forms the procoagulant surface nec-
essary for fixation, activation and interaction of plasma hemo-
stasis proteins. In addition, such a redistribution changes the
cellular membrane’s load, which is also important for hemo-
static reactions. The acidic (anionic) phospholipids of platelet
membranes PS and PG are called factor 3 of thrombocytes, or
thrombocyte thromboplastin [4].

That is, as for the external coagulation pathway, for the be-
ginning of antibody formation, conditions are required in which
the components of the inner surface of the cell membranes are
exposed outside (externally). The next essential circumstance
is the intensity of this externalization, simplified by the scale of
damage to the membranes and the duration of the influence of
the pathogenic factor [10].

Making analogy with endothelium, which function and
regulation is critically important for normal pregnancy devel-
opment, we observed the second half of pregnancy, depending
on positive test to different APA classes. For statistical clear we
excluded 8 patients with first positive test. The rest 140 women
were divided in 2 groups — 99 with all negative tests (group 1)
and 41 with one or more detected APA subtype (group 2). The
pregnancy and labor complications are demonstrated in table 3.

It is not new to confirm, that pregnant with APA circula-
tion have greater risk of listed gestational complications. Nev-
ertheless, we considered only new cases of this circulation, that
usually are not available to detection. The main explanation
we propose for it is more active process of anionic phoshpolipid
moleculas externalization, that can be a marker of endothelial
dysfunction.

Speaking about placental abruption, it’s frequency is not so
high in population, but we have found authors, that are sure in
a role of APA circulation like a prognostication factor of this
very dangerous condition [3]. Absence of this thesis confirma-
tion in our research is a result of not so big quantity of patients.
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We have also calculated relative risk of each complication
according to detection of most popular APA — PS and PE (ta-
ble 4).

The greatest increasing of RR is registered for severe pre-
eclampsia. Modern conception of preeclampsia pathogenesis is
based on early endothelium dysfunction in placental vessels,
that leads to system angiospasm and proteinuria, so the process
of cell membrane asymmetry loss can be a part of this scenario.
The clinically manifesting placental dysfunction also has be-
ginning in cell regulation disorders in the period of placental
formation, the period, when APA circulation was revealed.

The RR of preterm labor by APA circulation is also sta-
tistically increased. Today placental dysfunction is considered
to be one of the preterm labor reasons, together with cervical
insufficiency and infection. RR of fetal distress in labor also
is increased, but not statistically (is less 3), because this com-
plication can have a lot of reasons, first of all — of intranatal
period. But the revealed trend may be explained by decreased
tolerance of a fetus to hypoxia, caused by placental factors.

These data cannot have great practical results, because
routine investigation for APA of healthy primagravida is not
advisable, only with the prognostication goals. Neverthe-
less, theoretical value of this investigation is very significant.
Future researches should argue the instability of endothelial
cell, distortion of phospholipid structure, that can be a reason
of great obstetric syndrome, as it considered now to join most
dangerous obstetric complications. The APA circulation in this
situation should be discussed not as pathogenic mechanism of
endothelial disfunction, because this circulation is really vari-
able, but like a marker of cell membrane instability.

CONCLUSIONS

1. The APA circulation frequency by healthy primagravida in
first gestational trimester is in accordance to world population.

2. In the second trimester an increasing of APA detection is
registered, exactly for phosphatidylserin (21,6%) and phospha-
tidyletanolamin (17,4%) antibodies.

3. Appearance of antibodies to negative phospholipids in
the second pregnancy trimester lets propose destabilization of
endothelium membranes in these patients, what is confirmed
by a higher frequency of main obstetrics complications pro-
spectively.
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CTpykTypa BusBneHux antudpocooninigHMX aHTUTIN
y I Ta ll rpumecTpax BariTHOCTI
I.B. BeHukiBcbka, C.CT. Jleyw, O.C. 3aropogHs

Y crarTi BUKJIAZEHO Pe3yJbTaTH HMPOCIEKTUBHOIO JOCJI/UKeHHS 3 BU-
BYEHHS HagBHOCTI aHTHU(HOCHOITTIHNX aHTUTIT Y 30POBUX MEPITOBATiT-
HUX 3 aHAJIi30M [10/IaJIbHINX recTalliifH1X YCKIIa/HeHb.

Mema 0ocnidxncenns: BU3HAUEHHS IIUPKYJIALIT y CHPOBATIL AHTHTI
1o pisHux tumnis docdouiniais y I ta Il recramiiinux TpumecTpax ta
BUBYEHHS YAaCTOTU PO3BUTKY aKyIIEPChKUX YCKJIAJAHEHDb 3aJeKHO Bij
i€l UpKyIALii.

Mamepiaau ma memoou. I1posejieno Busnadennst antutiz g0 docdo-
ginizgis B 11-12 ta 18-20 Tk BariTHOCTI METOZOM iMyHO(hEPMEHTHOTO
amamizy. lo mocaimkenns Brmodero 150 mepmosaritnux (11-12 Tik)
63 po3NaIiB PENPOAYKTUBHOI (DYHKITIi B aHAMHE3], TOBTOPHE TOCITiKEH-
HS BUKOHaHO y 148 iHOK, ocKinbku y 2 Binby/i0ch MUMOBIJIbHE Tiepe-
puBanis BaritHOCTi. OOUKCIEHO BiHOCHUN PU3UK PO3BUTKY OCHOBHUX
AKYIIEPCHKUX YCKJIAIHEHD Y JKiHOK 3 TIOSIBOIO aHTHTI /10 ocdomininiB y
II Tpumectpi BaritHOCTI.

Pesyavmamu. Ilin uyac nepmoro 0OCTEKEHHS 4aCTOTAa BUABJICHHS
aHTuUTiT 10 ocdomimiais kommBanacs Bix 3% mo 4%, 1o BiAmoBigae
CBITOBMM JIaHUM 11010 TIOMIMPEHOCTI UPKYJIALIl aHTUTiN y 3/10pOBiit
nomnyssnii. [Ipote Bxke y 18—20 Tusk BUSABJIECHO CTATUCTUYHO BiporijgHe
MiIBUIIEHHS YACTOTH IUPKYJIAIIT aHTUTIJI, TOJTOBHUM YMHOM — 710 hoc-
daruanicepuny (21,6%) ta bocharnanaeranonaminy (17,4%). Oco-
6mBoCTi GyI0BU KITITUHHOT MEMOpPaHU MOJISTA0Th B aCUMeTpii po3ra-
myBanus (pocodoiniis, 3a AKOT HeraTUBHO 3aps/KEeHI MOJIEKYJIH, ce-
pex sikux — docharuaniacepun ta hocharuanieTaHosaMiH, PO3TAIIO-
BaHO IlepeBakHO y BHyTpimHboMmy mapi. Ilosgsa antutisn came 1o nux
MOJIEKYJI y JAMHAMIlli BariTHOCTI € CBiYeHHAM iXHbOI ekcTepHaJsisalii,
10 MOsKe OYTH HACIIIKOM MOPYIICHHS HOPMATLHOTO (DYHKI[IOHYBAHHS
enjioresio. AHasi3 nepebiry Apyroi mMoJoBUHK BariTHOCTI Y NAlli€HTOK
3 BUSBJECHUME CyOTUIIAMU aHTUTIJ IIPOJIEMOHCTPYBAB 3POCTaHHS Bijl-
HOCHOTO PU3UKY TSKKOI IpeekJaMIicii, mianentapuoi aucyuxuii ta
nepe4acHuXx IoJIOTiB.

3axnrouenns. 1. Yacrora BussienHs aHTuhOCHOTIMAHIX aHTUTI Y
3/I0POBUX IEpHIOBAriTHUX Y I TprMecTpi He BifpisHA€TbCA Bijl JaHNX CBi-
ToBOi momyJiAti. 2. Y 11 TpumecTpi BariTHOCTI 3apeecTpoBaHO 3POCTAHHS
4aCTOTH BUSIBJIEHHS anTUTLI 10 docdarnauiacepuny (21,6%) Ta docda-
rtuanseranosaminy (17,4%). 3. [TosiBa aHTHUTIJN 10 HETATHBHO 3apPSA/IKEHIX
docdomininis y I TpumecTpi BariTHOCTI 103BOJISIE PUITYCTHTH TecTabi-
Ji3allifo eHpoTeanbHIX MeMOPaH y IIUX TAIEHTOK, [0 HPOCIEKTHBHO
TATBEP/PKYETHCS BUCOKOIO YACTOTOIO aKyIIEPChKIX YCKIIAJAHCHD Y HUX.
Kmrouesi caosa: anmumina 0o oconinidis, anmumira do gocamu-
duacepuny, anmumina do (ochamudunremarnonraminy, endomeniarvia ouc-

pynxuyis.

CTpykTypa BbiSIBJIEHHbIX aHTUdOCHOoONMNNAHbIX
aHtTuTen B |l n Il rpumecTpax 6epemMeHHOCTHU
N.B. BeHukoBckas, C.Crt. Jleywu, A.C. aropoaHss

B craTbe M37105KeHb! Pe3yIbTaThl IIPOCIEKTUBHOTO NCCIIE0BAHUA 110 13-
YUeHHIO HaIm4ust aHTHGOCHOININIHBIX aHTHTENT Y 3/10POBBIX HepBODe-
PEMEHHBIX C AHATTU30M JAJIbHENIINX FeCTAIIONHbIX OCIIOKHEHHI.

Ienv uccaedosanus: onpeseseHne UPKYJISIN B CHIBOPOTKE aHTUTEJ
K pasmyuHbIM THIaM (ocdomununos B I u I recTanimonHbIX TpHMeCTpax
U U3y4elie YaCTOTHI PA3BUTH AKYIIEPCKUX OCIOKHEHHI B 3aBHCHMOCTH
OT HTOI IUPKYJIAINIL.

Mamepuanot u dvt. IIpoBesieno onpesenenne anruren Kk doedo-
mumuzam B 11-12 m 18-20 mexn GepeMEeHHOCTH METOIOM MMMyHOMEp-
MEHTHOTO aHaumsa. B mccienoBanue Biiodero 150 mepBobGepeMeHHbIX
(11-12 nen) Ge3 paccTpoHCTB PENpPOyKTUBHON (DYHKINK B aHAMHESE, 110-
BTOPHOE HCCJIC[OBAHNUE BBINOTHEHO Y 148 sKeHIIIH, HOCKOIBKY y 2 IPOU30-
1IJI0 CAMOIIPON3BOJIBHOE TIpepbiBatne GepeMeHHOCTH. Bbrancien oTHOCH-
TeJILHBIH PUCK PAa3BUTHS OCHOBHBIX aKYIIEPCKUX OCTOKHEHUIT Y *KeHITHH
¢ nosiBienyeM antutes K ocdosummam o 11 rpumecrpe GepemeHHOCTH.
Pesynvmamot. [Ipu nepBoM 00CIEI0BAHUN YACTOTA BBIABJICHUSA AHTUTE
x dochommmgam komebamacs ot 3% 0 4%, 4TO COOTBETCTBYET MIPOBBIM
JAHHBIM O PACIPOCTPAHEHHOCTU LUPKYJISIIUI AHTHTEN B 3[0POBOIl MOIIy-
asmn. OziHako yske B 18—20 Hell BBIABJICHO CTATHCTUYECKU JIOCTOBEPHOE
yBEJIMYEHVIE YACTOTHI IIPKYJISIINI aHTHTE!, TJIaBHBIM 06pasoM — K ocda-
tuanncepuny (21,6%) u bocharnanmaranonamuny (17,4%). Ocobennoctn
CTPOEHHUSI KJIETOYHON MeMOpPaHbl COCTOST B aCUMMETPUI PACIIOIOKEHIIST
docodommmaos, 1pu KOTOPOil OTPUIATEIBLHO 3aPSKEHHbIE MOJIEKYJIbI,
cpesin KOTophix — ocharnanicepur u GocharnganaeTaHoTaMIH, pac-
MOJIO’KEHBI IPEUMYIIECTBEHHO BO BHyTpeHHeM cioe. IlosiBienne antures
MMEHHO K 9TUM MOJIEKYJIaM B JIMHAMUKe GEPEMEHHOCTH SIBIISIETCST CBUJIE-
TEJIBCTBOM X 9KCTEPHAMBAIIIHI, YTO MOKET OBITh CJIE/ICTBIEM HAPYIIEHIST
HOPMAJILHOTO (DYHKIIMOHUPOBAHUS IHJOTE/NN. AHAIN3 XO/a BTOPOil 10-
JIOBUHBI 6ePEMEHHOCTH Y TIAIMEHTOK € BBISIBJICHHBIMI CyOTHITAMU aHTUTE
IIPOZIEMOHCTPUPOBAT POCT OTHOCUTEIBHOIO PHCKA TSDKEJIOH IIPEIKIaMIl-
CHN, TUIATIEHTAPHON ANCGHYHKITHHN 1 TTPEKIEBPEMEHHDIX POJIOB.
Saxmouenue. 1. Yacrora BbraBICHIS aHTH(OCHONITIIHBIX AaHTHTE Y 3710-
POBBIX 11epBOOEPEMEHHBIX B | TPHMECTPe He OTIIMYAeTCst OT JIAHHBIX MUPOBOL
nomyssiin. 2. Bo 1T tpimectpe GepeMeHHOCTH 3apericTPHPOBAH POCT Ya-
CTOTBI BbIsIB/IEHNST antuTes K docdarupmcepuny (21,6%) u docdarums-
taHosamuny (17,4%). 3. TlosiBjieHne aHTUTEN K OTPUIIATEIHHO 3aPSKEHHBIM
ocdomumimam Bo 11 TprmecTpe 6epeMEHHOCTH TIO3BOJISIET TPETIONOKUTD
JeCTabVITH3AIIIO SHOTENAIBHBIX MEMOPAH Y STHX IIAIMEHTOK, YTO IIPOCIIEK-
THBHO MOJTBEP:KACTCS BBICOKOI YaCTOTOIT aKYIICPCKUX OCTIOKHCHMIA Y HIIX.
Kmrouesvie caosa: anmumena x pocpoaunudam, anmumena x pocamu-
Quncepuny, anwmumena x Gochpamuouremanoramuny, IH0OMerUarbHas
ducynruus.
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