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CHORIONIC VILLI OF HUMAN EMBRYOS, DIED OUT OF SPORA DIC AND RECURRENT
MISCARRIAGES: A LECTIN HISTOCHEMISTRY ANALYSIS

9 tissue samples of chorionic villi of human emlsydied in the first trimester of pregnancy at 4wleeks in-utero
were investigated. Two research groups were forrteel:first - sporadic miscarriages, the secondcument miscarriages.
Control group consisted of 5 chorionic villi tisss@mples of human embryos obtained after artifiabadrtion of physiological
pregnancies at respective gestational age accdraglidue to women’s demand. Histological materia fizeed in 4% neutral
formalin solution. To study the general morpholdafye 5-7 um thick sections were stained with hemdiloxand eosin.
Hydrocarbon cell surface glycopolymers determinarftshorionic villi and their intracellular comparents were studied by
lectin-peroxidase technique using lectins PNA, GMVGA and PFA. Viewing and photographing of histpéal samples was
performed using a microscope “Swift Instrumentseinational”, equipped with camera “Echoo-Imager B0Q” using
computer program “TopView 3.2".

General morphological studies shown changes ofltlape and structure of chorionic villi in the invgated samples,
compared with the control. Based on lectin histodhahstudies the different exhibition level of lecteceptors in the chorionic
villi structural components of 4-13-week-old humambryos was observed. The highest expression tf leeceptors WGA,
GNA and PFA detected in the study group of recurnemscarriage, indicating a violation of biopolyraeend-stage
glycosylation due to excessive activation of glydases, compared with a group of sporadic misggaréaand control group.

Key words: chorionic villi, sporadic miscarriage, recurreniscarriage, lectin histochemistry, human embryos.

The investigation was carried out as a fragment BfAS“Lectin histochemistry of carbohydrate deternmitsain
normal and pathologically changed cells and tisSues

The most common complication of pregnancy is itssaairiage. The term “pregnancy
miscarriage” (PM) includes spontaneous abortiobétween fertilization and 16th-26th weeks of fetal
development, the last term variations dependindhenparticular country medical legislation rules [8
14]. About 15% of all pregnancies terminate witlorgiions, out of which about 3/4 occur during thrstfi
trimester [16]. The most frequently described fes&tors of PM are woman’s age and pathology of the
fetus. In particular, women 30 years of age possskdor PM as 1:6, aged 30-40 — 1.5, after 404- 1
[15]. Regarding fetal pathology, life incompatildissorders in 50% of cases are caused by chromosomal
abnormalities [6]. In general, about 25% of womeleast once during their life lost pregnancy [19].

Beside sporadic pregnancy loss, or sporadic miagarr(SM), there also exists a recurrent
miscarriage (RM) — regular (three or more timegyré&dm. RM occurs in 1% of all women of fertile a[d®,

21]. The probability of having a child for womentwRM is calculated as 60%, while for women with SM
this ratio is 80% [21]. The literature describegde number of possible RM preconditions, the ngostmon

of which are as follows: antiphospholipid syndroimewomen, fetal or parental genetic abnormalities,
anatomical and endocrine factors, inherited thrgshis@ and immune factors [17, 21]. In this range t
immune factors are predominating, especially dy éaefore 14 weeks) pregnancy loss. In partic4lago of
early pregnancy loss is accompanied by a parentdéiance and defined by the term “immune infgyti[9,

16]. Under these conditions, fetal cells are rezaghby the maternal immune system as “foreigners”,
similarly to bacteria, viruses or tumor cells, amsbther's immune response is directed towards their
elimination [13]. With this regard investigationsmechanisms leading to incorrect interaction betwietal
cells and maternal immune system is essentialfdenstanding of its consequence — pregnancy megerr

One of the main receptor systems in any cell (dicly fetal) is the cover layer of glycoproteins
and glycolipids on the surface of plasma membra)elll]. Namely, carbohydrate determinants of
surface glycoconjugates play a key role in the gaitan of fetal cells by the maternal immune syste
[4, 7]. Subsequently, abnormal changes in theseplems can trigger “wrong” reactivity of maternal
immune system directed against the fetus. Lectib#olegical recognition molecules, that specifigall
bind sugar moieties of cell surface and cytoplagghicoconjugates [10]. Currently they are widelgds
in histochemistry and diagnostic histopathologyaa®ol for studying modifications of cell and tissu
carbohydrate determinants under various physiokbgind pathological conditions [5, 20].

Aim. The aim of present investigation was to study alydrate profiles of chorionic villi
glycoconjugates in recurrent and sporadic misogegain comparizon to those from normal human
embryos obtained after artificial abortions.

Materials and methods.Human embryos. Obtained material included 9 huerabryos with
chorionic villi tissue, lost in the first trimestef pregnancy (4-13-weeks gestational age), outtoth 6
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referred to sporadic, and 3 — to recurrent misages. Control group specimens consisted of 5 emabryo
with chorionic Vvilli tissue of corresponding ge@baial age obtained after artificial abortion of
physiological pregnancies accomplished due to wéndemand (Table 1). Research performed in
compliance with the main provisions of GCP (1996 European Convention on Human Rights and
Biomedicine on 04.04.1997 and the Helsinki Declarabf the World Medical Association on ethical
principles of scientific medical research involvingman subjects (1964-2008) and MOH Ukraine order
Ne690 on 23.09.2009, as evidenced by the concluditiomedical ethics commission LNMU (protocol
number 6 from 24.06.2013).

Table 1
Quantitative and gestational characteristics of thembryonic material

Gestational age of the Group of sporadic miscarriage Group of recurrent miscarriage Control group (CG);
embryo (weeks) (SM); number of samples (RM); number of samples number of samples
4-5 - 1 1
6-7 2 1 2
7-9 - 2 2
11-13 1 1 -

CV tissue samples.

Human embryos of the lost pregnancies and artifabhartions were three times washed in 0,9%
NaCl solution. Chorionic villi were removed undernd@croscope, fixed in 4% neutral formalin and
embedded in paraffin wax according to the stangiartocol [25]. For general morphology sections 5-7
um thick were stained with haematoxylin and eositycGepitopes of chorionic villi glycoconjugates
were detected by a set of 4 lectins, presentedaieT2, using lectin-peroxidase technique as destri
elsewhere [10]. In particular, deparaffinated sewdiwere incubated for 45 min at room temperatutte w
lectin- peroxidase conjugate (concentration of %Q48 / ml) in buffered saline, pH 7.4; visualizatiof
lectin receptors was performed with the use of @ 0&olution diaminobenzidine tetrahydrochloride
(Sigma, St. Louis, MO, USA) with the addition 0005% H202 [25].

The control of lectin binding reaction was perfothi®y removing the lectin from the protocol, as
well as the exclusion of inhibition reaction of egenous peroxidase with methanol [24]. The lectins
were gifted by Dr. W. Antonyuk “Lectinotest labavat” (Lviv, Ukraine)

Table 2
Characteristics of lectin panel *
Lectin abbreviation and source Carbohydrate spégific Complementary
oligosaccharide residue
PNA, Peanut agglutinin DGal DGAK-3)GalNAc
WGA, Wheat germ agglutinin DGIcNAc>NeuNAc NeuNAc(x2-6)Gal(1-4)GIcNACc,
Man(1-4) GIcNAcB1-4)GIcNAc
GNA, Galanthus nivalis agglutinin aDMan Man(1-3)Man,
oligomannoside N-glycans
PFA, Perca fluviatilis agglutinin aLFuc Fucf1-2)GalB1-3)GIcNAc

* Carbohydrate specificity of the used lectins adom to [14,24].

Viewing and photographing of histological samphess performed using a microscope “Swift
Instruments International”’, equipped with camerah&o-Imager 502 000" using computer program
“TopView 3.2".

Results and its discussionEvaluation of chorionic villi tissue, painted witiematoxylin and eosin
showed that at the studied stages of developmenioctic villi formed following structural component
syncytiotrophoblast (STB), cytotrophoblast (CTB)esanchyme (MC), hemocapillaries and Hofbauer
cells (HC) (fig. 1). Experimental samples (sporaalicl recurrent abortions) have destructive chaimes
the morphology of the structural components thatuoan irregularly shaped villi and mesenchymal
exfoliation and edema, which was not observed mrobmodels derived from artificial abortions.

To evaluate the results of all samples were groagedrding to the following groups: research, a
group of sporadic abortions (SA) and a group resrabortions (RA) and in four age categories:-4-5
weeks, 6-7 - weeks, 7-9 - weeks and 11-13 - weekigryos. The affinity of lectins to the cells e\aikd
in 6-point scale, the results are presented inelratdnd Figures 2-5.
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Figure 1. Chorionic villi, painted‘with hematoxylémd eosin (A, D - control level of affmlty (1 to 4 pomts) had |.eCtII’l
samples, increasing x300 and x600, respectivelf Bsamples obtained during PFA (Table 3), and high (3 to 5 points) -
spontaneous abortion, increasing x300 and x60@eatisely; C, F - samples |ectin PNA (Table 3).
received from recurrent miscarriage, increasingdx&ad x600, respectively).

Table 3
Exposure of GNA, WGA, PFA and PNA lectin receptorsn chorionic villi structural components of
4-13 - week human embryos in hormal and spontaneoabortion in points

Research | Gestational Chorionic villi structural components
group age STB CTB HC MC
(inweeks) | o < «| <| < < | «lglg| < | <] < <|<| < | <
pd Ol uw| 2| 2 O w2 2|9 w |z 2|10 | w| 2
D) 2| ola|lo = ool o= o o 0| = o o
4-5 1* 5| 1| 5 1 4 1| 4 1 4 2 4 | J L L
Control 6-7 3 5| 2| 3 3 4 2l 3 3 4 3 3 P B L ]
7-9 2 5| 4] 5 2 5 4 4 2 5 3 4 L B L A
11-13 n/s**
Sporadic 4-5 n/s
abortions 6-7 6 | 6] 4] 3] 6] 5] 4 3] 4 5] 1 3] 3 B b 0B
7-9 n/s
11-13 3 5| 3] 3 3 5 2 3 3 4 K 3 P 4 2 3
Recurrent 4-5 5 5/ 3] 3] 5 4 2 3 4 4 1 4 K B L 2
abortions 6-7 6 6| 4/ 3| 5 5 3 3 5 6 3 3 5 b B 2
7-9 5 5| 4| 3| 5 5 3 3 5 4 3 3 4 B 3 2
11-13 6 5/ 5| 3| 6 5 4 3 5 4 2 2 b A 4 1

Note: * - level of lectin receptors expression lirodonic villi cell components in 6- point scalé:has not been studied.

Cytotrophoblast cells and Hofbauer cells showedatrthe same affinity for the selected lectins.
Thus, the highest (4-5 points in the 6-point scplameters was observed in WGA lectin (Table 1&), a
the lowest (from 0-1 to 3 points) in GNA (Table 8gctins PNA and PFA revealed almost identical
intermediate level affinity (Table 3) to the CTBIllseand HC. Results of lectin histochemical studies
showed slightly lower (compared with other cellfijnity of selected lectins to the mesenchyme cdis
shown in Table 3, the level of affinity for thesals ranged from very low (0-1 points) in the PFe&tin
to low (up to 2 points) - in GNA and PNA lectinsdamedium (3-points) - in WGA.

Similar to the above described control group, in @Aup highest affinity for selected lectins
distinguished a STB. As shown in Table 3, the |edfebffinity has not lowered below 3 points. The
highest affinity to STB cells had WGA and GNA lexj she reached in some cases the maximum 6-
scoring point (Table 3). The relatively high affinfor studied lectins were observed in cytotrodheb
cells with the highest level in WGA-lectin (5 poiaffinity) and GNA-lectin (affinity reached 3 to 6
points). Slightly lower level of affinity was obsed in mesenchymal cells and Hofbauer cells: 1i8tpo
in PFA-lectin, 2-3 points in PNA- and GNA-lectinsd4-5 points in WGA.

In the experimental group of RA, investigated chwoi¢ villi cells were characterized by high
affinity for all investigated lectins. Highest affiy for lectins, as in the case of previously dimx
groups, observed in STB cells. As shown in Tabl& 8aches the highest level of affinity in lestin
GNA and WGA, above average (3 to 5 points) - inRréA-lectin (Table 3) and the average 3-point level
in lectin PNA (Table 3). Traditionally lower, bulsa high affinity recorded in CTB cells with theghiet
4-6-point level of affinity in GNA and WGA lectin§Table 3). Middle (3-4 points) degree of affinity
observed in this experimental group of CTB celltentins PNA and PFA (Table 3).
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Figure 2. Exposure of GNA lectin receptors in choit villi Figure 3. Exposure of PFA lectin receptors in ceflshe chorionic
structural components on 6-7 weeks of fetal devaelpt (A, D - villion 6-7 weeks of fetal development (A, D - neodte level of exposure
moderate level of exposure of lectin receptors ih cllular of lectin receptors on the surface structures, iloviHofbauer cells and
components (control samples) increase x300 and,x@3pectively; almost absent in the mesenchyme (control samptesgase x300 and
B, E - overly intense exposure of GNA lectin receptin the x600, respectively; B, E - (slightly more expresieth in control samples)
superficial structures (samples obtained duringig@ous abortion), exhibiting of lectin receptors in syncytiotrophdiland locally intense in
increase x300 and x600, respectively; C, F - ovierlgnse exposure the basal membrane, moderate in the mesenchymelésamwbtained
of lectin receptors on the surface and intense timerocellular during spontaneous abortion), increase x300 and, xé6pectively; C, F -
components (samples obtained from recurrent miscg), increase moderate exposure of lectin receptors in syncgpdioblast and
x300 and x600, respectively). mesenchyme (samples obtained from recurrent mage)r increase x300
and x600, respectively).

The lowest affinity for selected lectins in RA gmiad mesenchymal cells with levels of
affinity: 1-2 points - for lectin PNA (Table 3), ithhe range of 1-4 points - for lectin PFA (Table 3%

points - for GNA and WGA lectins (Table 3).
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Figure 4. Exposurefo‘f PNA lectin receptors in cooig villi
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Figure 5. Exposure WGA lectin receptors in chogovilli cells

structural components on 6-7 weeks of fetal devakmt (A, D -
moderate level of exposure of lectin receptors i s#&ructural
components with slightly more pronounced in Hoftsazedls (control
samples), increase x300 and x600 respectively; BmBderate level

on 6-7 weeks of fetal development (A, D - a higteleof exposition
of lectin receptors in syncytiotrophoblast cellddanoderate in all
other structural components with a slightly morenmunced in
cytotrophoblast and Hofbauer cells (control sanmplesrease x300

of exposure of lectin receptors in all structurainponents (samples and x600, respectively; B, E - very high and highels of exposure
obtained during spontaneous abortion), increased x80d x600, of lectin receptors in the superficial structures &igh and moderate
respectively; C, F - moderate level of exposuréeofin receptors in in all other structures (samples obtained duringongmeous
all structural components of chorionic villi (sareplobtained from abortion), increase x300 and x600, respectivelyir €a high level of
recurrent miscarriage), increase x300 and x60@getwely). expression in all structural components, slightlgrenpronounced in
syncytiotrophoblas and Hofbauer cells (samples inéth from
recurrent miscarriage), increase x300 and x60@eively).

The next step of our study was a comparison betwheemesults obtained in the different study
groups of embryos of the same gestational age oTthid we selected a group of 6-7-week-old embryos,
because as, the table shows, it is representedgaamtificially interrupted pregnancies (control)dan
sporadically interrupted exactly the same as in dhmup of recurrent miscarriages. The results are
presented in Table 4 and Diagram 1. Apparently highest degree of affinity for lectins is obserned
experimental group of RA. The level of affinity ihis group reaches above average (3-6 points) value
with the highest affinity (5-6 points) to WGA- a@NA - lectins.

Group of 6-7 week sporadic abortions, showed diidhtver compared to the RA tropism for the
studied lectins, with the level outside of 1 to @ngs. In particular, the lectin PFA showed lowekt
affinity with 1 to 4 points, for PNA-lectin - avaga 3-point values, and WGA- and GNA-lectin
characterized by medium and high (from 2 to 6 ®itrbpism for SA chorionic villi cells.

Table 4
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Exposure of PFA GNA WGA PNA lectin receptors in choionic villi structural components of 6-7 -
week human embryos in the control group and the gnap of spontaneous abortions

Lectins and their carbohydrate Research group Chorionic villi structural components
peculiarity STB CTB HC MC
PNA (Arahis hypogaea L) Control 3* 3 3 3
B DGal Sporadic abortions 3 3 3 3
Recurrent abortions 3 3 3 2
GNA (Galanthus nivalis L) Control 3 3 3 2
aDMan Sporadic abortions 6 6 2 3
Recurrent abortions 6 5 5 5
WGA (Triticum vulgare L) Control 5 4 4 3
(DGIcNAc>NeuNAc Sporadic abortions 6 5 5 4
Recurrent abortions 6 5 5 5
PFA (Perca fluviatilis L) Control 2 2 3 1
aLFuc Sporadic abortions 4 4 1 1
Recurrent abortions 4 3 3 3
Note: * - the level of expression of lectin recaeptm chorionic villi cell components
6,
GNA PFA PNA
5,
41 |
<IN - | ORA
B SA
0 Control
o ol ge HE gy || o
1- ol gu LW ] || L
e F 7\ AN F AR - T - F F =
MC CTB HC STB MC CTB HC STB

Diagram 1. The intensity of lectin receptors expi@s in structural components of chorionic villitalmed after artificial abortions,
spontaneous and recurrent miscarriages (fromdefght - lectins GNA, PFA, PNA and WGA) was assesby a 6-point scale.

The lowest tropism for the studied lectins chandmtel the control group of embryos. In
particular, the degree of relationship chorionitli wells of 6-7-week-old artificially aborted emjws
described range from 1 to 5 with the lowest rateddctins PFA, GNA (1-3 points), medium 3-point fo
PNA-lectin and above average (3 to 5) for WGA-lecti

) onissions,

1. Microscopic evaluation of histological sampléglmorionic villi tissue 4-13-week-old human embsyo
eliminated artificially or spontaneously helps teakiate their viability and ability to perform thei
physiological functions.

2. Lectin histochemical studies showed differememsity of exposition (or different affinity) of ¢ans:
PNA, GNA, WGA and PFA to the chorionic villi tissoé¢ 4-13-week-old human embryos.

3. The highest expression of lectin receptors WGNA and PFA were found in the study group of
recurrent abortion indicating a violation of biopwolers end-stage glycosylation due to excessive
activation of glycosidases, compared to the sporabortion group and the control group of artifigia
eliminated embryos.

4. Among the studied lectins highest tropism foorabnic villi tissue of human embryos possessed
DGIcNAc> NeuNAc-specific lectin WGA, especially tioe STB cells.

5. PNA-lectin showed no diagnostic value becaisexpression levels did not differ between the rmbnt
and experimental groups, as between the differhtypes of chorionic villi.
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6. Modification of lectin receptors of chorionidlivistructural components in spontaneous and recdrr
abortions probably lead to incorrect recognitiontliése cells by the immune system of the mother,
followed by the maternal immune response and, daogly, the death of the fetus.

Prospects for further research. In future it is planed to study carbohydrate detgrants of chorionic villi structural
components glycopolymers at the first trimesteprdgnancy, using a wider range of lectins with défer carbohydrate
specificity and immunohistochemical study of chuidwilli using monoclonal antibodies.
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BOPCHUHKHA XOPIOHA EMBPIOHIB JIIOJIUHH, 11O
3ABMEPJIM BHACJIIAOK CIIOPAJUYHOI'O 1
3BUYHOI'O HEBUHOIIIYBAHHS:
JIEKTUHOT'ICTOXIMIHUIA AHAJII3
3acraBumii L. 1., lmenxo A. M., JIynuk O. /1., Tkau L. P.

Jocnimpkeno 9 3pa3kiB TKaHMH BOPCHHOK XOpioHa
eMOpIOHIB JIIOAMHH, SIKI 3aBMEPIIH y MEepIIOMY TPUMECTpi
BariTHocTi Ha 4-13y TWKHI BHYTPIIIHBOYTPOOHOTO
po3Butky. CdopmoBano 2-i gocCimifHI Tpymu: mepuma —
ClopaguyHi  BUKWAHI, JApyra 3BUKJI  BHUKH[IHI.
KonTponbHy rpymy ckinand 5 3pa3kiB TKaHUH BOPCHHOK
XOpioHa  eMOpiOHIB  JIIOAMHH,  OTPUMaHHMX  IiCI
NPOBENEHHS IITyYHUX a0opTiB 3a OaxaHHAM IKIHKH
BIANIOBIAHOTO TepMiHy recramii. ['icromoriunmii matepian
¢ixcyBamu B 4% HelTpansHOMY po3unHi (opmaiiny. s

BOPCHUHKHA XOPUOHA OMBPUOHOB YEJIOBEKA,
3AMEPIIUE B PE3YJIbTATE CIIOPAJHYECKOI'O U
NMPUBBIYHOI'O HEBBIHAIIIUBAHMUSA:
JJEKTUHOT UCTOXUMHUYECKHUI AHAJIU3
3acraBubiii M. U, Slmenxo A. M., JIyusik O. /1., Tkau U. P.

HccrnenoBano 9 00pasnoB TKaHeH BOPCHHOK XOpPHOHA
9MOpPHOHOB YeJOBEKa, KOTOPHIC 3aMEpJI B MEPBOM TPHUMECTpPE
O6epemennocty Ha 4-1341 Hemene BHYTpHYTPOOHOTO pPa3BUTHSL.
CdopmMupoBaHo [Be HCCIEOOBAaTENbCKUE TIPYMIBL IepBas -
CIIOPAANYECKUE BBIKUJBIIIM, BTOPAs - IPUBBIYHUE BBIKHJBILIH.
KonTtponshyto rpynmy coctaBuin 5 00pa3loB TKaHEil BOPCHHOK
XOpHOHA SMOPHOHOB YEIOBEKa, MOJTYYEHHBIX MOCIE MPOBEICHHSA
HCKYCCTBEHHBIX abopToB o KETaHHIO KEHIIUH
COOTBETCTBYIOIIETO  CpOKa  TrecTaluH. | MCTONOTHYECKUH
Mmarepuan ¢QukcupoBamn B 4% HeWTpambHOM — pacTBOpe
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BUBUCHHS 3araibHOI Mopdoiorii 3pi3u, TOBHMHOIO 5-7
MKM  (apOyBalii  T€MaTOKCHJIIHOM Ta  CO3HHOM.
ByriieBomHeBI JIeTepMiHAHTH TJIIKOMONIMEPIB MOBEPXHi
KJIITHH BOPCHHOK XOpiOHa Ta iX BHYTPIlIHBOKJIITHHHUX
KOMITAPTMEHTIB BUBYAJIM METOOM JICKTHH-EPOKCHIA3HOT
TexHiku i3 BukopuctanHsaM jektuHiB PNA , GNA, WGA
ta PFA. Ormsin i doTorpadyBaHHs TiCTOJIOTIYHHX 3pa3KiB
HPOBOAWIMCH 13 BHKOPHCTaHHSIM Mikpockoma “Swift
Instruments International6manranoro kameporo “Echoo-
Imager 502 000"3a 1oromMorow KOMII' IOTEPHOI IporpamMmu
“TopView 3.2".
3aranpHOMOPGOIIOTIUHI JOCITIHKEHHS TOKa3ald 3MiHY
(GOopMH 1 CTPYKTYypH BOPCHHOK XOpiOHA Y JOCTIPKYBaHUX
3pa3Kkax, y TOpIBHAHHI i3 KOHTponbHMMH. Ha oCHOBI
JICKTHHOTICTOXIMIYHHX  JIOCTI/DKCHb  BUSIBHJIM  pi3HE
CKCIIOHYBaHHsS PELENTOPIB JICKTHHIB Yy CTPYKTYpPHHX
KOMIIOHEHTaX  BOPCHHOK  XopioHa  4-13TmxHeBHX
eMOpioniB soauHu. HaiiBuma excmpecis penentopis
nexktuniB WGA, GNA ta PFA BusiBiiena y gociipKyBaHiit
IpyIi 3BUKJIOr0 HEBUHOLIYBAHHS BariTHOCTI, 10 BKa3ye Ha
MOPYLICHHS KiHIIEBUX €TalliB TJIiKoJi3yBaHHs GiononiMepis
BHACIIZIOK HAIMIPHOI aKTHBAaNLil TTiKO3KU/a3 y MOPIBHAHHI 3
IPYIIOIO CIIOPaINYHHUX BUKH/HIB Ta KOHTPOJIBHOIO IPYIOI0.
KnrodoBi cioBa: BOpPCHHKM XOpIOHA, CIIOpagUdHE
HEBHHOIIYBaHHS, 3BHYHE HE BHHOLIIYBaHHS,
JICKTHHOTICTOXiMisl, eMOPIOHH JIFOANUHU.
Crarrs Hapgiioia 10.12.2014.

¢dopmammua. st wm3ydeHust oOmielt  Mop¢oONOTHH  Cpe3bl
TOJIUMHON 5-7 MKM OKpalMBalyd TeMaTOKCHIMHOM M 303HHOM.
VIIeBoIOpOAHbIE  IETEPMHMHAHTBI ~ MOBEPXHOCTH  KIIETOK
BOPCHHOK XOpPHOHa M MX BHYTPHUKJIETOYHBIX KOMIApPTMEHTOB
u3yyald  METOJOM  JICKTHH-NIEPOKCHJA3HOH  TEXHMKH €
ucronb3oBanueM JekTHHOB JiekTuHiB PNA |, GNA, WGA Ta
PFA. Ocmotp 1 doTorpadupoBaHie THCTOIOTUIECKAX 00pa3IoB
NPOBOMWIMCH  C  HCIOJNB30BaHMEM  MUKpockoma  "Swift
Instruments International"p6opynoBarnoro xamepoit "Echoo-
Imager 502000", ¢ MOMOIIBIO KOMITBIOTEPHOI MpOrpamMMbl
"TopView 3.2".

O611eMOpHOIIOrHIECKIE HCCIISOBAHMS [OKA3ald M3MEHEHHE
(OpMBI U CTPYKTYPBI BOPCHHOK XOPHUOHA B HCCIIEyeMBIX 00pasIiax,

110 CpaBHCHHUIO C KOHTPOJIbHBIMH. Ha OCHOBC
JICKTUHOT'UICTOXUMHUYCCKUX WCCIICIOBAaHAN BbIABUIIN pasHoe
OKCIIOHHUPOBAHUEC peuenTopon JICKTUHOB B CTPYKTYPHBIX

KOMIIOHEHTaX BOPCHHOK XOpHoHA 4-13#efenbHEIX 3MOPHOHOB
yenmoBeka. Camasi BBICOKas SKCHPECCHS PELENTOPOB JIEKTHHOB
WGA, GNA u PFA ofHapyxeHa B HCCIEAyeMOil TIpyIiie
MPUBBIYHOTO HEBBIHAIIMBAHUS OEPEMEHHOCTH, YTO YKa3bIBaeT Ha
HapyIIeHHEe KOHEUHBIX 3TaloB INIMKO3WIMPOBAHHSA OHOIOINMEPOB
BCJIEZICTBUE YPE3MEPHOH aKTHBAIIMH TJIMKO3WAA3, TI0 CPABHCHUIO C
IPYINIOH COPaJUYeCKUX BBIKUJBIILIECH U KOHTPOJIBHO IpymIoi.
KnioueBble c10Ba. BOPCHHKM XOpPHOHA, CIIOpaJYecKoe
HEBEIHAIIMBAHHUE, MIPUBBIYHOE HEBBIHAIINBAHME,
JIEKTHHOTHCTOXUMUSI, SMOPHOHBI UENIOBEKA.
Penenzent Kymrg O.I'.

YK 612.336:663.127
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MIKPO®JIOPA KNIHIEYHUKA I{YPIB IIPU 3ACTOCYBAHHI ABTOKJIABOBAHUX
KAPOTUHOBMICHUX APIXKIKIB 3A YMOB EKCIIEPUMEHTAJIBHOI'O IMCBAKTEPIO3Y
V crarTi npeacTaBiIeHo pe3yabTaTH JOCIIPKEHHS BIUIMBY aBTOKJIABOBAHOI OioMacH KapOTHHOBMICHHX APDKIUKIB Ha CTaH
MIKpOOOIIEHO3Y KHIIICYHUKA IIIyPiB 32 YMOB EKCIICPUMEHTAIBHOTO TCOAKTEPio3y, CIPIYMHEHOTO BBEICHHM aHTHOI0THKA. [1okazaHo,
IO MPH CYMICHOMY 3aCTOCYBaHHI aBTOKJIABOBAHHX JPDKIDKIB Ta JOKCHIMKIIHY HIBEITIOEThCS HETATHBHUII BIUIMB aHTHOIOTHKA Ha
CKJIaJ{ MiKpO(IOPH IPSIMOT KHIIIKH IITypiB Ta BiOYBAacThCS BUPIBHIOBAHHS HOTO /10 TIOKA3HUKIB IHTAKTHUX TBapUH.

KuarouoBi cioBa: Mikpodnopa KuIlleYHHKa, aBTOKJIABOBAaHI KapOTHHOBMICHI IPIXK/KI, EKCIIEpUMEHTAIbHUIT
IICcOaKTepios.

Poboma ¢ ¢paemenmom HI[P «/locnioumu monexynsapHo-6ionoziuni mexamismu Oii Oiomacu Opixcoxicie Ha
MIKpOOOYEHO3 KUWEUHUKA MEAPUH Md po3pOOUmu HAYKOSI OCHOBU SUKOPUCIAHHA OPIHCOHNCOBMICHUX NPOOIOMUKIE Y
meapunnuymei» Ne /[P 0111U006142.

[NopyiieHHs: €KONOTIYHOrO CTaHy HaBKOJMIIHBOTO CEpPEOBHINA MPOSBISIETHCS 1 B HETaTHBHUX
3MiHAaX y C€HJOCKOJIOTii KHITICYHWKA JIOAWHU Ta TBAPHH. 3 BIAKPUTTAM Ta IMHPOKAM 3aCTOCYBAHHSIM
AHTHOIOTHKIB TIOCHIIMJIOCS BHWBYCHHS PO MIKpO(IIOpH KHINEYHHKA y 3a0€3MEUeHHI JKUTTEMISIIBHOCTI
MakpoopratiaMy. Tak JOCTiKeHHsI iX HEraTWBHOTO BIUIMBY IIOB'S3aHi, MEpLI 3a Bce, i3 MOPYILCHHIM
PpiBHOBar# y ckjiazi MikpoOOIIEHO3Y 1 BHHUKHEHHSIM TIepPeAyMOB JI0 PO3BUTKY 1H(EKIIHHNX 3aXBOPIOBaHb.

Jis npodilakTHKK Ta JIIKYBaHHS 0araTh0X MaTOJOTIYHUX CTaHIB, IO MOB’ sI3aHi 13 MOPYIICHHIM
MiKpOOi10TH KHIIEYHHKA, MIMPOKE 3aCTOCYBAHHS OTPUMAJH MPOOIOTHKH — MpenapaTu Ha OCHOBI KHBUX
KJIITHH MIKpOOpraHi3MiB (lakToOakTepiid, 0idimoOakTepiii, SHTEPOKOKIB, Ipix1kiB) [4,5]. OcHOBHUM
3aBIaHHAM MpoOioTHKOTepamii Oyno He 3HUIICHHS MIiKpoduopH, a NEpepo3MOai OCHOBHHX TPYII
MIKpOOPraHi3MiB y €KOJIOTiYHHX Hilax Ta 3a0e3ledeHHs iX (yHKIIOHAIbHOI akTUBHOCTI. OmHaK,
NOTPAIUIAIOYN y Oi0TONM JIIOAWHM YW TBAPUHH, Y JKOPCTKI YMOBHM KOHKYpPEHIIl 13 MPHUPOAHOI0, A00pe
aJlanToOBaHO0, MIKpO(I0OpOr, KOMOIHALIl IITaMiB, BUPOIIEHUX y Ja00paTOPHUX yMOBaXx, TMHYJIH a0o
3HAYHO 3HIDKYBaJIM CBOIO akTuBHICTH [8]. ToMy y maHmii 9ac, KpiM MpOOIOTHKIB, IS KOPEKIIil
MiKpOOOIICHO3IB  IIUTYHKOBO-KHIIKOBOTO TPaKTy 3aCTOCOBYIOTh MpPeOIOTHYHI PEYOBMHH, WO €
CEJIEKTUBHUMH CyOCTpaTaMH Il OKPEMHUX BHIIB MIKpPOOPraHi3MiB KOPHCHOI MiKpO(IOpH KHIICYHHKA.
Haiigigomimni 3 Hux ¢ppyKTOOIirocaxapumd, 30kpemMa jgakrynosa [6]. Kpim Toro, mpuiyckaroTs, Mo Ipu
BUKOPHUCTaHHI TMPeOiOTUKIB BiAOYBA€THhCS TOCWICHUH CHHTE3 KOPOTKOJAHIFOTOBUX >KUPHUX KHUCIIOT
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