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IMMUNOHISTOCHEMICAL FEATURES OF BAX-DEPENDENT
APOPTOSIS IN THE TROPHOBLAST OF PLACENTAL
CHOROIDAL VILLI AT DELIVERY AFTER 40 WEEKS

The relevance of studying the molecular mechanisms that regulate
apoptosis in placental tissues, especially in the later stages of pregnancy, is
significant for understanding this organ's normal and pathological
functioning. Apoptosis, or programmed cell death, is essential for
maintaining tissue homeostasis, ensuring normal placental function, and
maintaining adequate metabolism between mother and fetus. One of the
main proteins that regulate apoptosis is BAX — a molecule that is actively
involved in the initiation of this process through the activation of caspases.

The study aimed to determine the features of BAX-dependent
apoptosis in the trophoblast of the placental chorionic villi by
immunohistochemical method at delivery after 40 weeks.

Materials and methods: The placental material (pieces from the
intermediate zone from the fetal plate to the basal plate) was fixed for 22—
24 hours in a neutral buffered (Lilly) 10% aqueous formalin solution.
Then, the fixed placental material was dehydrated in an ascending alcohol
series (from 50 degrees to “absolute” alcohol) and embedded in paraffin at
58 °C.

Histological serial sections of 5 pm thickness were obtained on a
sledge microtome MS-2. After deparaffinization of the histological
sections, hematoxylin and eosin staining was performed, and
immunohistochemical techniques were used on other serial sections in
accordance with the manufacturer’s protocols (DAKO). In particular,
immunohistochemical reactions with primary antibodies against the pro-
apoptotic BAX protein and the anti-apoptotic protein Bcl-2 were
performed. Visualization of primary antibodies was carried out using a
polymeric system to visualize reaction results with diaminobenzidine dye
(it gives a clear brown color to the locations of the studied antigens).

Along with the descriptive method of histopathological examination,
we also performed computer morphometry on previously obtained digital
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copies of optical microscopic tissue images (Delta Optical Evolution 100
microscope — planachromatic objectives in accordance with the required
optical magnification — and Olympus SP550UZ digital camera with an
adapter).

Digital copies of the image were analyzed using a legal copy of the
ImageJ v1.53t computer program, specialized for digital histometric
studies. In particular, the hematoxylin and eosin-stained sections were
subjected to a scoring test (repeated counting, which provides data on the
proportion of villi with “syncytial nodules”).

The digital copies of images with immunohistochemical staining were
assessed  for  specific  staining intensity by  computerized
microdensitometry. To do this, we used the built-in standard tools of the
ImageJ v1.53t computer program to obtain the computerized value of
color brightness in an 8-bit color analysis system (with a gradation from
zero to 255) using the microprobe method. Further, this value was
converted to relative optical density (in optical density units) by
logarithmic transformation. The value obtained in this way was
convenient for interpreting the intensity of color as it ranged from zero
(absolute transparency) to one (absolute opacity).

The obtained digital data were processed using statistical methods. In
particular, with the help of a legal copy of the computer program for
statistical calculations PAST v 4.17, a preliminary test for the normality of
the distribution was performed using the Shapiro-Wilk test. According to
this criterion, the hypothesis of normality of distribution was not rejected
(at p=0.05) for all the studied statistical samples; thus, parametric
statistical analysis methods were used: calculation of the arithmetic mean
and its error, unpaired two-sided Student's test. In addition to the Student's
test, the non-parametric Mann—Whitney test was also used, but statistical
significance was reported only for the Student's test.

Results: Thus, from the point of view of molecular regulation of
apoptosis in the trophoblast of the placental chorionic villi at delivery after
40 weeks vs. physiological pregnancy and delivery, conditions are created
for enhanced trophoblast death by BAX-dependent apoptosis, since there
is an increase in the concentration of the pro-apoptotic BAX-protein,
while the concentration of its main antagonist, Bcl-2, decreases markedly.

Conclusions: At delivery after 40 weeks, the molecular processes of
BAX-dependent apoptosis are activated in the placental trophoblast, and
the proportion of villi with syncytial nodules increases accordingly.

Keywords: BAX-dependent apoptosis, trophoblast, chorionic villi,
placenta, labor after 40 weeks, pregnancy.
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Kadenpa akymepcTsa Ta TiHeKOJOri1,
kadenpa akymepcTBa, TiHEKOJIOTIi Ta
nepuHaToIIorii, bykoBUHCEKHIA
JIepKaBHAN METUYHUI YHIBEpCHUTET,
M.YepHiBii, Ykpaina

IMYHOT'ICTOXIMIYHI OCOBJIMBOCTI BAX-3AJIEXKHOTI'O
AINIONTO3Y B TPODOBJACTI XOPIAJIBHUX BOPCHHOK
IVTAIIEHTH ITPH TTOJIOI'AX HICJIA 40 TUKHIB

BuBYeHHsS MOJEKYISIPHUX MEXaHi3MiB, IO PETYJNIOIThH alloNTo3 y
TKaHWHAX IUJIAICHTH, OCOOJMBO Ha IM3HIX CTajiIX BariTHOCTI, €
HaJ3BUYAHO  BAXKJIMBUM  JJIS  PO3YMIHHS  HOPMaJIbHOTO  Ta
MaTOJNIOTIYHOTO  (PYHKI[IOHYBaHHSA IIbOTO OpraHy. AmonTo3, abo
3amporpaMoBaHa 3aru0enb KITHH, € BaXJIMBUM IPOIECOM IS
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HiATPUMKH TOMEOCTa3y TKaHWH, 3a0e3leueHHs HOpMalbHOI (YHKIIT
IUTAIIGHTH Ta TiATPUMaHHS aJeKBaTHOTO METa0oi3My MK MaTip'to Ta
wrogoM. ODHUM 3 OCHOBHHX OLIKIB, IO PETYJIOIOTH armonTto3, € BAX-
MOJIeKyJIa, sika Oepe aKTHBHY y9acTh B iHIIamii IbOTO IpoIecy udepes
aKTHBAIlIIO Kacrmas.

Meta gocigKeHHs — IMYHOTICTOXIMIYHMM METOJOM BH3HAYHTH
ocobmBocTi BAX-3anexHoro amonrtody B TpodobiiacTi  BOPCHH
XOpiOHA IUTAlleHTH NPU PO3poKeHH] miciist 40 THXKHIB.

Marepiann ta meroaum: IlnanenrapHuil marepian (IIMaTOYKU 3
NPOMIXHOI 30HM Bij TUIOJOBOI 10 0a3albHOI IJIACTHHKH) (iKCyBamu
npoTsiroM 22-24 ronuH y HeitpambHOMy 3a0ydeperomy (Lilly) 10%
BOJHOMY po3umHi ¢opmainiHy. IloTiM ¢ikcoBaHWI MIaneHTapHUHA
MaTepiasl 3HeBOIHIOBAIM Y BUCXiqHIN OaTapei eranomy (Bix 50 rpamycis
IO «aOCOFOTHOTOY» CIIUPTY) 1 3anmBany B mapadin mpu 58 °C.

lcromoriuni cepiifHi 3pi3W TOBIMIMHOI 5 MKM OTPHMYBalll Ha
cagaOMY MikpoTtoMi MC-2. ITicns memapadiHizalii TicTOJOTIYHUX 3pi3iB
MPOBOIWIIN 3a0apBJICHHS T€MATOKCHJIIHOM Ta CO3MHOM, a Ha IHINUX
cepiilHMX 3pi3aX BHKOPUCTOBYB&JIM  IMYHOTICTOXIMI4HI  METOIU
BIJIMIOBIZTHO /10 TMPOTOKOJIB, HamaHux BupobHukoMm (DAKO). 3okpema,
MPOBOJIMIIM IMYHOTICTOXIMIUHI peakuii 3 NEepBUHHUMHU aHTHUTIJIAMHU
npoTu mpoanonTudHoro BAX 0Oinka Ta aHTHanonTHyHOTrO Oinka Bcl-2.
Bizyamizamiro TEpBHHHUX aHTUTLI TNPOBOAWIH 32  JOIIOMOTOIO
MONMIMEpPHOi CHUCTEMH Uil Bi3yamizamii pe3yibTaTiB  peakmii 3
MiaMiHOOCH3UIOWHOBMM  OapBHHKOM  (Hama€e  YiTKe  KOPHUYHEBE
3a0apBJICHHS MiCIISIM PO3TAITyBaHHS IOCTIKYBaHUX aHTUTCHIB).

KpiM ommcoBoro MeTony TiCTOMATOJOTIYHOTO JIOCIiIKCHHS,
MPOBOJIMIIA TAKOX KOMITIOTEPHY MOPQPOMETPI0 Ha TMOIEPEIHBO
OTpUMaHUX LU(POBUX KOMISX ONTUYHHX MIKPOCKOMIYHUX 300pakeHb
TkanuH (Mikpockon Delta Optical Evolution 100 — mmanaxpomatu4Hi
00'€eKTUBH BIANOBIJHO JIO HEOOXIJHOIO ONTHUYHOTO 30UNbIICHHS — Ta
mudpora kamepa Olympus SP550UZ 3 agantepom).

Hudpori kormii 300paskeHHS aHATI3yBaIM 33 JIOTIOMOTOIO JIETalbHOT
Komii kKoMmm'rorepHOi mporpamu Imagel) v1.53t, cmemiamizoBaHOi s
IUPPOBUX TICTOMETPHYHUX JOCHIDKCHb. 30Kpema, 3abapBieHi
TeMaTOKCWJIIHOM Ta €O03MHOM 3pi3M MifJaBald CKOPHHI-TECTY
(oBTOpHMH TiIPaxyHOK, SKWH HaJae JaHI NMPO YacTKy BOPCHHOK 3
«CUHLHUTIAJbHUMH BY3JIMKAMUY).

Ha nuudpoBux komisix 300paxkeHb 3  IMyHOTICTOXIMIYHUM
3a0apBJICHHSIM OI[IHIOBAIM IHTEHCHMBHICTh crelu}iyHOro 3abapBiieHHs
METOJIOM KOMITIOTEPHOT MiKpoaeHCcuTOMETpil. JIJst 11boro BOY10BaHUMHU
CTaHAApTHUMH 3aco0aMu KOMIT'tOTepHOi mporpamu Imagel v1.53t
CIOYaTKy OTPUMYBAJIM KOMIT'IOTEpHE 3HAYECHHS SICKPaBOCTI KOJIbOPY B §-
OiTHIM cucTemi aHai3y Koabopy (3 Tpajamiero Bin Hysnst g0 255)
METOJIOM MIKpO30H/a, a TOTIM Iie 3HaYeHHS IEPEBOMWIM Y BIIHOCHY
ONTHYHY LIJIBHICTH (B OAMHMINX ONTHYHOI IIIJIBHOCTI) IIIAXOM
norapu¢miuHoro neperBopeHHs. OTpuMaHe TaKUM YWHOM 3HAUCHHS €
3pYYHHM JUISI iHTepIpeTanii iHTEHCHBHOCTI KOJIbOPY, OCKUIBKH BOHO
KOJIMBA€ThCA Big Hyns (abCONMIOTHA TPO30PICTh) [0  OAMHUII
(abcomroTHa HETIPO30PICTH).

Otpumani 1nmopoBi mani Oymm o0poOneHi 3a JOMMOMOTOIO
CTATUCTUYHUX METOMIB. 30Kpema, 3a JONOMOTOI JIeTadbHOi KOIIii
KOMIT'FOTEpPHOI pOrpamMH Ul CTAaTHCTHYHUX po3paxyHKiB PAST v 4.17
OyJ10 3aCTOCOBAaHO HOIEPEIHIO MEPEBIPKY Ha HOPMANBHICTH PO3MOALILY
3a kputepiem Illamipo—VYinka. st BCix JOCHIIKYBaHHX CTATUCTUYHUX
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BUOIPOK 32 LIMM KPHUTEPIEM TrinoTesa Mpo HOPMAJIBHICTh PO3NOALTY HE
Oyna BimxwmieHa (pu p = 0,05), ToMy OyiM BUKOpHCTaHi mapaMeTpudIHi
METOIM CTaTUCTUYHOTO aHaJi3y: OOYHCICHHS cepeqHboil apupMeTHIHOT
Ta ii moXuOKM, HemapHUK TBOCTOPOHHIN KpuTepiit Ct’togenra. [Topsx 3
kpurepieM CrT’I0ZicHTa BHUKOPHUCTOBYBAaBCS TaKOX HEMapaMeTPUIHUI
Kputepiii MaHHa—YiTHI, ame 3HadeHHS BIPOTITHOCTI IMOBITOMIISIIOCS
TUIBKY 3a KpuTepieM CT’10JeHTa.

PesyabraTu: TakuMm 4MHOM, 3 TOUKH 30py MOJIEKYJISIPHOI peryJisiii
arnonTo3y B Tpo¢oOsacTi BOPCHH XOpiOHA IUIALIEHTH NPH PO3POKEHHI
micist 40 THXKHIB HOPIBHSHO 3 (hi310JIOTIYHOIO BATiTHICTIO Ta IOJIOTaMHU
CTBOPIOIOTBCS. YMOBH JUIS MOCWIIEHOT 3arnbeni Tpodobiiacta HIISIXOM
BAX-3anexxHoro amomnTo3y, OCKITBKH BigOyBaeThCS  IIiABHIICHHS
KOHIIEHTpAIIii mpoamontudHoro 0inka BAX, Tomi sk KOHIIEHTpAIIist HOTo

OCHOBHOTO aHTarosicra Bcl-2 moMiTHO 3HIKYETBCS.
BucnoBkn: Ilpu pospomxenni micns 40 TkHIB y Tpodobiacti

IUIalCHTHU

AKTUBYIOTBCSI MOJIEKYJISIpHI

mporiecn BAX-3anexxHoro

aronTo3y, BIANOBIIHO 30UIBIIYETHCS YaCTKa BOPCUH 3 CHHIUTIAIbHUMHU

BY3JIUKaMU.

Koarouosi ciioBa: BAX-3anexuuit anontos, Tpodo061acT, BOPCHHKA

XOpioHa, TUIAIeHTA, TOJIOTH micis 40 THXKHIB, BaTiTHICTb.

Aemop, sionosioanvnuii 3a aucmyeanns: Onee Kozap, acnipanm xagedpu axyuiepcmea ma 2iHeKo102il, acucmenm
Kagedpu axywepcmaa, 2inekono2ii ma nepunamono2ii bykosuncbko2o 0epaicagno2o mMeouuno2o yHisepcumemy

men..: +38 (0372) 55-37-54, e-mail: kozar.oleh@bsmu.edu.ua

INTRODUCTION / BCTYII

The relevance of studying the molecular
mechanisms that regulate apoptosis in placental tissues,
especially in the later stages of pregnancy, is crucial for
understanding this organ's normal and pathological
functioning [1, 2, 3]. Apoptosis, or programmed cell
death, is essential for maintaining tissue homeostasis,
ensuring normal placental function and adequate
metabolism between mother and fetus [4]. One of the
main proteins that regulate apoptosis is BAX, a
molecule that is actively involved in the initiation of this
process through the activation of caspases [5, 6].

Trophoblasts, the cells lining the chorionic villi of
the placenta, are crucial for the functioning of this
organ, as they ensure close contact with the maternal
vascular system, providing for the exchange of gases
and nutrients and removal of metabolic products [7, 8].
Maintaining the viability of these cells throughout
pregnancy is critical for the normal development of the
fetus [9, 10]. However, at specific points in pregnancy
(in particular at the final stage — after 40 weeks),
changes in apoptosis mechanisms may be associated
with the initiation of labor and the adaptation of the
placenta to changes in hormonal levels and blood
circulation [11].

Growing research in the field of molecular
morphology allows us to study in more detail the
expression of BAX in placental chorionic villi
trophoblasts in late pregnancy [12, 13]. This opens up

new possibilities for understanding the role of apoptosis
in normal physiological processes, as well as in
pathological conditions that may occur at the end of
pregnancy, such as placental insufficiency, preterm
labor, or other complications [14, 15].

The study aimed to  determine by
immunohistochemical method the features of BAX-
dependent apoptosis in the trophoblast of the placental
chorionic villi at delivery after 40 weeks.

MATERIALS AND METHODS

The placental material (pieces from the intermediate
zone from the fetal plate to the basal plate) was fixed for
22-24 hours in a neutral buffered (Lilly) 10% aqueous
formalin solution. Then, the fixed placental material
was dehydrated in an ascending alcohol series (from 50
degrees to “absolute” alcohol) and embedded in paraffin
at 58 °C.

Histological serial sections of 5 um thickness were
obtained on a sledge microtome MS-2. After
deparaffinization of the histological sections,
hematoxylin and eosin staining was performed, and
immunohistochemical techniques were used on other
serial sections in accordance with the manufacturer’s
protocols (DAKO). In particular, immunohistochemical
reactions were performed with primary antibodies
against the pro-apoptotic BAX protein and the anti-
apoptotic Bcl-2 protein. Visualization of primary
antibodies was performed using a polymeric system to
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visualize reaction results with diaminobenzidine dye (it
gives a clear brown color to the locations of the studied

antigens).
Along with the descriptive  method of
histopathological examination, we also performed

computer morphometry on previously obtained digital
copies of optical microscopic tissue images (Delta
Optical Evolution 100 microscope — planachromatic
objectives in accordance with the required optical
magnification — and Olympus SP550UZ digital camera
with an adapter).

Digital copies of the image were analyzed using a
legal copy of the computer program Imagel v1.53t,
specialized for digital histometric studies. In particular,
the hematoxylin and eosin-stained sections were
subjected to a scoring test (repeated counting, which
provides data on the proportion of villi with “syncytial

nodules”).

The digital copies of images  with
immunohistochemical staining were assessed for
specific ~ staining  intensity by  computerized

microdensitometry. To do this, we used the built-in
standard tools of the ImageJ v1.53t computer program
to obtain the computerized value of color brightness in
an 8-bit color analysis system (with a gradation from
zero to 255) using the microprobe method. Further, this

u

.\/

value was converted to relative optical density (in
optical density units) by logarithmic transformation.
The value obtained in this way was convenient for
interpreting the intensity of color as it ranged from zero
(absolute transparency) to one (absolute opacity).

The obtained digital data were processed using
statistical methods. In particular, with the help of a legal
copy of the computer program for statistical calculations
PAST v 4.17, a preliminary test for the normality of the
distribution was performed using the Shapiro—Wilk test.
According to this criterion, the hypothesis of normality
of distribution was not rejected (at p=0.05) for all the
studied statistical samples; thus, parametric statistical
analysis methods were used: calculation of the
arithmetic mean and its error, unpaired two-sided
Student's test. In addition to the Student's test, the non-
parametric Mann—Whitney test was also used, but
statistical significance was reported only for the
Student's test.

RESULTS AND DISCUSSION

As can be seen from Figure 1, in childbirth after 40
weeks of gestation, there are significant amounts of the
so-called “syncytial nodules,” which look like dark
purple clusters (these are trophoblast nuclei in a state of
apoptosis) with an attachment to choroidal villi.

4‘"‘2

Figure 1 — Syncytial nodules of the chorionic villi of the placenta (examples are shown by arrows)
A) Delivery after 40 weeks of gestation B) Physiologic pregnancy and delivery. Hematoxylin and eosin staining.

Obj: 4x, O.10x (optical magnification 40x)

To quantify the “syncytial nodules,” the
morphometric indicator “The proportion (in %o — ppm)
of placental chorionic villi with syncytial nodules” was
used. The average results of calculations of this
indicator are shown in Table 1.

Table 1 shows that the proportion of chorionic villi
of the placenta with “syncytial nodules” in deliveries
after 40 weeks of gestation is not only greater
compared to physiological pregnancy and delivery, but

it is more than 10 times higher. It should be noted that
“syncytial nodules” in both study groups were
recorded in all types of villi studied: stem,
intermediate, and terminal. The size of the nodules
varied in both study groups; they also differed in the
number of nuclei: from 12 to 44 per nodule, but no
differences were found between the study groups in
terms of the size of the nodules and the number of
nuclei in them (p > 0.05).
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Table 1 — The proportion (in %o) of chorionic villi of the placenta with syncytial nodules in labor after 40 weeks

compared to physiological pregnancy and labor (M+xm)

Indicator

Childbirth after 40 weeks of
pregnancy (n=30)

Physiological pregnancy and
childbirth (n=30)

Proportion of chorionic villi of the placenta
with syncytial nodules (%o)

21.8+0.36*

1.9+0.07

Notes: * Difference in mean trends between the study groups p<0.05 (Student's t-test)

Since, based on the above data, it was expected that
at delivery after 40 weeks, trophoblasts should have
manifestations of trophoblast death, appropriate
research methods were used, among which preference
was given to those immunohistochemical methods that
allow detecting changes in the regulation of the so-
called BAX-dependent apoptosis, in particular, the
immunohistochemical method of detecting the pro-

apoptotic protein BAX and its main antagonist, the
antiapoptotic protein Bcl-2.

The results of the quantitative assessment of
immunohistochemical staining for the pro-apoptotic
protein BAX in the trophoblast of the placental
chorionic villi at delivery after 40 weeks wvs.
physiological pregnancy and delivery are shown in
Table 2.

Table 2 — The optical density of immunohistochemical staining for the pro-apoptotic protein BAX in the trophoblast
of the placental chorionic villi in labor after 40 weeks vs. physiological pregnancy and labor (M+m)

Childbirth after 40 Physiological

Indicator weeks of pregnancy pregnancy and
(n=30) childbirth (n=30)

The optical density of immunohistochemical staining for the

pro-apoptotic protein BAX in the trophoblast of the placental 0.34+0.013* 0.18+0.007

chorionic villi (unit opt. density)

Notes: * Difference in mean trends between the study groups p<0.05 (Student's t-test)

From the data presented in Table 2, it follows that in
labor after 40 weeks, there is a significantly higher
(almost two-fold) concentration of pro-apoptotic protein
BAX in the cytoplasm of the freestanding trophoblast vs.
physiological pregnancy and labor, as evidenced by the
average values of the index “Optical density of
immunohistochemical staining for pro-apoptotic protein

BAX in the trophoblast of the placental chorionic villi”
(in relative units of optical density).

As shown in Figure 2, the pro-apoptotic protein
BAX was found not only in the trophoblast of the
placental chorionic villi but also in the stromal cells of
the placental chorionic villi. However, there was no
significant difference in the indicator “Optical density

s f:
> »é! ,)“

Figure 2 — Pro-apoptotic protein BAX in the trophoblast of the placental chorionic villi (arrows indicate positive

reaction sites)

A) Delivery after 40 weeks of pregnancy B) Physiological pregnancy and delivery. Immunohistochemical staining
with monoclonal antibodies to BAX-protein (visualization by polymeric detection system with diaminobenzidine) and
additional staining of cell nuclei with Girolli hematoxylin. Obj. 40x, O.10x (optical magnification 400x)
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of immunohistochemical staining for pro-apoptotic
protein BAX in stromal cells of placental chorionic
villi” (p > 0.05).

It is also essential that the main antagonist of BAX
protein, the anti-apoptotic protein Bcl-2, was
immunohistochemically detected exclusively in the

trophoblast of choroidal villi, and stromal cells did not
show positive immunohistochemical staining for Bcl-2

protein at all.
The

results of quantitative measurements of

immunohistochemical staining for Bcl-2 protein are

shown in Table 3.

Table 3 — The optical density of immunohistochemical staining for anti-apoptotic protein Bcl-2 in the trophoblast
of placental chorionic villi in labor after 40 weeks compared to physiological pregnancy and labor (M+m)

Indicator

Childbirth after 40
weeks of pregnancy
(n=30)

Physiological
pregnancy and
childbirth (n=30)

The optical density of immunohistochemical staining for anti-

apoptotic protein Bcl-2 in the trophoblast of placental
chorionic villi (opt. density unit)

0.15+0.006*

0.24+0.008

Notes: * Difference in mean trends between the study groups p<0.05 (Student's t-test)

Thus, according to the indicator “Optical density of
immunohistochemical staining for the anti-apoptotic
protein Bcl-2 in the trophoblast of the placental chorionic
villi” (in relative units of optical density) in labor after 40
weeks, the concentration of the anti-apoptotic protein
Bcl-2 in the trophoblast of the placental chorionic villi is
significantly lower compared to physiological pregnancy
and labor — by 1.6 times.

Figure 3 illustrates this pattern.

Thus, from the point of view of molecular regulation
of apoptosis in the trophoblast of the placental chorionic
villi at delivery after 40 weeks compared to physiological
pregnancy and delivery, conditions are created for
enhanced trophoblast death by BAX-dependent
apoptosis, since there is an increase in the concentration
of the pro-apoptotic protein BAX, while the
concentration of its main antagonist, Bcl-2, decreases
markedly.

Vo B P e £
}'ﬁ' ) s f ) >R
4 '.: ".ﬂ/“ ‘;'\:,/!(.‘! ;). lé_ L.-"‘,,ﬁ
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= G\ e O

Figure 3 — Anti-apoptotic protein Bcl-2 in the trophoblast of the placental chorionic villi (arrows indicate positive

reaction sites)

A) Delivery after 40 weeks of gestation B) Physiologic pregnancy and delivery. Immunohistochemical staining with
monoclonal antibodies to Bcl-2 protein (visualization by polymeric detection system with diaminobenzidine) and
additional staining of cell nuclei with Girome hematoxylin. Obj. 40x, O.10x (optical magnification 400x)

CONCLUSIONS
At delivery after 40 weeks, the molecular processes of
BAX-dependent apoptosis are activated in the placental

trophoblast, and the proportion of villi with syncytial
nodules increases accordingly.

PROSPECTS FOR FUTURE RESEARCH / HEPCIIEKTUBHU NOJAJbIINUX JOCJI/KEHb

It is related to the elucidation of other aspects of trophoblast death in the chorionic villi of the placenta at delivery
after 40 weeks, primarily in relation to calcium deposits and placental fibrinoid deposits.
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interpretation of results, and manuscript preparation.
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