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ORGANOMETRIC CHANGES IN THYMUS UNDER THE INFLUENCE OF PROPYLENE GLYCOL

'Shyian D., 'Avilova O., 2Bondareva A., *Prykhodko O.

Kharkiv National Medical University, ' Department of Human Anatomy; *Department of Biological Chemistry;
3Sumy State University, Department of Morphology, Ukraine

Nowadays scientific community is highly attracted by the
problem of total environmental pollution, which is becoming
more widespread in the period of ever-increasing industrializa-
tion and urbanization. According to WHO experts, 80% of hu-
man diseases are due to the unfavorable environmental condi-
tion due to its contamination by various ecotoxicants [7].

The study of morphofunctional features of the immune sys-
tem organs and under the influence of various factors of the ex-
ternal and internal environment is a modern and urgent issue of
medicine and biology.

The morphological aspects of this problem remain virtu-
ally unexplored. Data on morphostructure, linear dimensions
and morphometric parameters of the central and peripheral
organs of the immune system under conditions of xenobiotic
activity almost absent or insufficiently illuminated in the sci-
entific sources. The literature data are fragmentary and sin-
gular, therefore, it prompts researchers to study the structure
of the thymus under the conditions of xenobiotics compared
with the norm [12].

The study of the influence of xenobiotics on immune homeo-
stasis is one of the most pressing problems not only in toxicolo-
gy, but also in other disciplines. This is due, firstly, to significant
pollution of the environment by various compounds that change
the immune response (due to the damage to the immunocytes
and other blood cells) and cause various diseases; and secondly,
the need for correction of immune status changes in the case of
chronic intoxication and acute poisoning, accidents at chemi-
cal enterprises, incompliance of safety at work, at home, during
transportation, storage and destruction of stocks of poisonous
substances [6,9].

The scientific direction dealing with the influence of xeno-
biotics on the non-specific resistance of the organism and the
immune system — immunotoxicology — has been formed in the
last 30 years. Humanity has created such compounds that are
not destroyed in nature under normal conditions — various syn-
thetic polymers, dyes, pesticides, pharmaceuticals, detergents,
etc. A huge number of xenobiotics is extremely toxic and shows
mutagenic, carcinogenic, allergenic, teratogenic activity [5,15].

Data on the influence of toxicants on the immune system have
theoretical value, revealing unknown mechanisms of regula-
tion of immunogenesis, as well as practical, allowing to review
the maximum permissible concentrations of various chemical
compounds, to conduct scientifically grounded prophylaxis and
treatment of acute and chronic intoxications arising from toxic
substances of numerous infectious, allergic, autoimmune and
cancerous diseases as a result of immune system dysfunction.

Selected for the study of xenobiotic — simple polyester is char-
acterized by fairly significant amounts of synthesis, widely used
in various sectors of the economy [17]. Propylene glycol is a
part of flavors and food preservatives, used for soaking the poul-
try, berries, fruits [1].

Materials and methods. Presented research was conducted
on 40 WAG matured male rats with initial body weight 180-200
g. White rats were used in the experiment because the struc-
ture of their organs of the immune system is not fundamentally
different from those of humans. Keeping and manipulation of
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animals were carried out in compliance with national and world
norms of bioethics [4,10]. Experimental protocols were ap-
proved by the ethical committee of Kharkiv National Medical
University and Sumy State University.

Animals were randomly divided into two groups. The first
group served as a control (8 animals) and was kept in conven-
tional environment of vivarium with the usual food and water in-
take. The second group of rats (32 animals with 8 in each group)
was treated via gastric gavage during 7, 15, 30, 45 days by aque-
ous solutions of PG in does 1/10 LD, in conversion to 26,38 g/
kg. Intact and experimental rats used in the study were culled
decapitated on the day determined by experiment using invented
instrument reported in patent [2]. The thymus gland was extract-
ed according to the original method, which has been described
in detail in the patent [3]. In compliance with the term of ex-
periment in each group of animals was simultaneously isolated
the entire complex of mediastinum with the primary lymphoid
organ - thymus. Firstly, the measurements of the organ’s linear
dimensions using a digital caliper were provided, without its
separation, in order to preserve the original topographic ana-
tomical features. The length, width and height of the organ
by means of a digital caliper were measured with an accuracy
0.05 mm. Under the width was understood the small axis of the
projection of the thymus in the frontal plane. The organs length
corresponded to the large axis of the thymus projection in the
front plane. Under the height was understood the small axis of
the projection of the gland in the sagittal plane. During the ex-
periment, photographing of its individual stages was carried out.

Further, the animal’s immune organ was carefully extract-
ed from adipose tissue and weighed using laboratory weights
with accuracy 0.25 mg. The volume of organs was calculated
using a graduated tube (by displaced fluid volume). The data
obtained as a result of morphometric studies, were recorded
in protocols, and the mean values were noted into designed
individual cards.

To determine the limits of the variability of the morphometric
indices of the thymus the method of calculating its indexes using
the formulas is used:

H

W or thymns Id HL =2 x 100,

IndT = L of thymus

x 100; Ind HW == x 100;
w
where « W» — width, «L» — length, «H» — height.

For further evaluation of the differences reliability nonpara-
metric criterion of Mann -Whitney was used.

Results and their discussion. Under the influence of PG
in a dose of 1/10 LD, a stable decrease in the thymus mass
is observed in comparison to the control group of rats. The
thymus mass index varied from min = 180.0x10 kg to max
= 310x10° kg, the mean value was from 231.63x10° kg to
258.25x10° kg. Therefore, we have noted the largest change
in the weight of the thymus on the 7" and 30" day of the ex-
periment, the mean value of 231.63x10° kg and 240.38x10°
kg, respectively. On the 7™ day the change in the weight of
the thymus was equal to an average of 12.59%, and on 30"
day - 21.03% (Table 1).
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Table 1. Comparative analysis of rats’ thymus mass of control and experimental groups
under the influence of PG in a dose 1/10 LD, (<10 kg)

Control Experi Control Experi Control Experi Control Experi

. mental mental mental mental

Indicator group sroup group sroup group group group group
Tthday | ohday | P19 | isihgay | S0 | ggggay | MY s day

% 12.59 15.25 21.03 10.17

max 310.00 290.00 340.00 290.00 370.00 310.00 320.00 300.00

min 210.00 180.00 220.00 200.00 210.00 190.00 230.00 190.00

mean value 265.00 231.63 287.50 250.13 304.38 240.38 295.13 258.25

It was established that changes in thymus volume of rats on
different days of the experiment were similar to those of the thy-
mus mass indexes. Thus, the lowest indicators of thymus vol-
ume were also marked on the 7" and 30™ days of the experiment
and amounted to an average of 229.05x10° m® and 283.5x10-
® m? respectively. It should also be noted that the highest rates of
both mass and volume of thymus in the experimental group of rats
were on 45" day and amounted to an average of 258.25%10° kg and
312.21x10° m? respectively. It is established that these parameters
on the 45" day of the experiment are most closely related to the
minimal parameters of the rats’ control group (Fig. 1).

g
8

g
8

M control

o
2

 experimental

Average value, mm
[
8
8

Fig. 1. Indicators of thymus volume in norm and under the
influence of PG in a dose of 1/10 LD on 7, 15, 30, 45 days of
the experiment

The study of the morphometric parameters of the thymus in
the experimental group of rats has established a significant re-
duction of all parameters and their deviation from the param-
eters of the control group.

Thus, there was a decrease in the thymus width indices
throughout the experiment and amounted to a mean value of
12.11%107 m to 12.86x10 m. The largest change in the thymus
width was the average value of 23.72% for 30™ day and 28.17%
on the 45" day. These values ranged from min=6.3x10" m to
max=19.5x10" m. It was also noticed that the smallest percent-
age change in the thymus width indices occurred on the 7" day
and equaled 6.2% (Table 2).

The lowest values of the thymus length were recorded on the
7% and 30" day of the experiment and averaged 14.99x10” m
and 16.31x10° m, respectively. On 7" day, the change in the
thymus length was equal to an average of 14.96%, and on the
30™ day, 10.0%. These indicators ranged from min = 12.2x107
m to max = 19.8x10 m, the mean value was from 14.99x10 m
to 17.46x10° m. It was established that these parameters on the
15" and 45™ days of the experiment are most closely related to
the minimal parameters of the rats’ control group - the mean val-
ue is 17,19x10° m and 17,4610~ m respectively. At the same
time, the smallest changes in length are marked on the 45" day
of the experiment, which amounted to 8.87% (Table 3).

Table 2. Comparative analysis of rats’ thymus width of control and experimental groups
under the influence of PG in a dose 1/10 LD, (<107 m)

Control Experi Control Experi Control Experi Control Experi
. mental mental mental mental
Indicator group group group group group group group group
Tthday | i day | MY sihday | S0 g ey | 4STHdAY 45th day
% 6.20 18.78 23.72 28.17
max 20.00 18.60 20.70 18.40 20.60 19.50 21.30 18.50
min 8.50 7.20 9.10 6.80 8.90 6.30 9.50 8.60
mean value 13.71 12.86 14.91 12.11 16.18 12.34 16.86 12.11
Table 3. Comparative analysis of rats’ thymus length of control group and experimental group
under the influence of PG in a dose 1/10 LD, (<107 m)
Control Experi Control Experi Control Experi Control Experi
. mental mental mental mental
Indicator group group group group group group group group
7th day 7th day 15th day 15th day 30th day 30th day 45th day 45th day
% 14.96 12.92 10.00 8.87
max 22.00 18.30 22.50 18.60 21.80 19.30 23.60 19.80
min 14.00 12.20 16.50 14.70 15.70 13.80 14.80 14.20
mean value 17.63 14.99 19.74 17.19 18.13 16.31 19.16 17.46
© GMN 113
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the reduction of these thymus heights indicators on the 15%, 30"
and 45" days of the experiment was almost the same, way be-

Table 4. Comparative analysis of rats’ thymus height of control group and experimental group
under the influence of PG in a dose 1/10 LD, (x10~ m)
Control Experi Control Experi Control Experi Control Experi
. mental mental mental mental
Indicator group group group group group group group sroup
Tthday | pT | 1sthday | ST | 0thday | Rt 45th day 45th day
% 13.15 5.59 25.76 13.33
max 6.50 5.80 7.20 6.30 7.60 6.80 8.40 6.70
min 2.50 2.30 2.80 2.20 3.20 2.70 3.00 2.30
mean value 4.56 3.96 4.48 423 5.78 4.29 5.25 4.55
The lowest indicators of thymus height were noted on -
the 7" day of the experiment and amounted to an average of 50,00 . _______—
3.96x10° m. On 7" day, the change in the height of the thy- g 40,00 _ —
mus was equal to an average of 13.15%. These figures ranged g 30,00 -
from min = 2.2x10° m to max=6.8x10° m, the mean value € 2000 _ B
was from 3.96 x 10° m to 4.55 x 10° m. It was noted that 5 1000 B = control
E D:D'D < ) B experimental
7 15 _;;—————__

low the mean value of the thymus height of the control group.
At the same time, among the experimental rats, the greatest approx-
imation of height parameters to the minimal norm indicators among
the control group was marked on the 45" day. In addition, for the
30™ day, the highest percentage is set - 25.76% of the change in the
height of the thymus in the control group (Table 4).

It should also be noted that the highest rates of thymus length
and height in the experimental group of rats were on the 45" day
and amounted to an average value of 17.46x10 m® and a height
of 4.55x10° m®. It is established that these parameters on the
45" day of the experiment are close to the minimal norm of the
rats’ control group.

Thus, we have found macroscopic and organometric features of
the thymus structure under the influence of PG at a dose of 1/10
LD, at different stage of the experiment (7, 15, 30, 45 days).

Insignificant influence on the mass indexes on the 7% and 15
days, the width on the 7" and 15" days, the length on the 7%,
15%h 30" and 45™ days, on height indices at the 7™, 15™, and 3"
days affirmed during the analysis of changes in these indicators.

In studying the peculiarities of the morphometric indices
variability of the thymus under the influence of PG at a dose
of 1/10 LD, we established the following limits of their oscil-
lations: IndHL of the experimental group thymus ranged from
min = 12.57 to max = 47.54, the mean value was from 24.67 to
28.02; IndHW of of the experimental group thymus ranged from
min=11.96 to max=88.73, the mean value was from 36.78 to 41.41;
IndT of the experimental group ranged from min = 38.17 to max =
141.3, the mean value was from 71.1 to 86.52 (Fig. 2-4).

8 5
8

B control

mean value, nmm
888

o
a

o experimental

Fig. 2. The indices of IndHL of the rats’ thymus of control
group and under the influence of PG in a dose of 1/10 LD, on 7,
15, 30, 45 days of the experiment
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Days

Fig. 3. The indices of IndHW of the rats’ thymus of control
group and under the influence of PG in a dose of 1/10 LD, on 7,
15, 30, 45 days of the experiment

M control

mean value, mmw

W gxperimental

Fig. 4. The indices of IndT of the rats’thymus of control group
and under the influence of PG in a dose of 1/10 LD, on 7, 15,
30, 45 days of the experiment

Analysis revealed organometric features of the thymus struc-
ture under the influence of Propylene glycol in a dose of 1/10
LD, at different periods of observation (7, 15, 30, 45 days).
Noted maximal decrease of mass and volume on 7" and 30" day
which is apparently connected to the active immediate response
of the thymus to induced xenobiotic.

In our study, the forms of variability of the thymus under the
conditions of xenobiotic from the group of simple polyesters
were revealed. Obtained statistical data and derived indices,
which can be used in additional instrumental studies (Ultra-
sound, CT, MRI) to determine the limits of the norm and likely
limits of the influence of xenobiotics on the thymus in human
were calculated.

Study revealed that IndT of the control group, which is related
to the length and width of the thymus, has the greatest limits of the
parameters fluctuations and their significant variability. IndHW of
the thymus of the control group, which is associated with the height
and length of the thymus, has the lowest fluctuation limits of the
parameters. In our opinion, this is connected, first of all, with the
peculiarities of the structure and form of the rats’ thymus.

According to the scientific sources a reliable indicator of lo-
cal and systemic immunotoxicity evaluation in order to access
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the impact of xenobiotic on such complex system as immune
multi-stage approach is proposed [16]. Before proceeding to
microscopic evaluation of immune organs is reasonable to
evaluate mass, volume and linear dimension changes. Dis-
covery of morphological changes in the preclinical stages of
the formation of transformations in target organs is an im-
portant task for researchers. However, in scientific literature
were not found enough works which elucidate the volume
measurements of immune organs due to xenobiotics impact
which is essential in our opinion for understanding the cel-
lular component of the organ.

After thorough evaluation of scientific literature regarding
influence of xenobiotics on organism were not found investi-
gations of propylene glycol impact on the organometric indi-
ces of immune organs, thus, we can affirm that our obtained
data is new. However, certain authors studied the impact of
similar by influence chemicals on organometry of thymus and
spleen.

The influence of tartrazine, which is included in many
foods preservatives same as propylene glycol was studied
by Lysenko SG [11] and showed a decrease in all organo-
metric indices of the thymus during the course of the experi-
ment, but the weight, on the contrary, increased. The data
we received do not coincide with these results, the mass of
thymus in our research diminished with the experiment time
under the conditions of the PG. Under the conditions of 1/10
LD |, the effect on weight and thymus length indices on the
7th, 30th day of the experiment, on the thymus width indices
throughout the experiment, on the thymus height indices for
the 7th day of the experiment was noted.

In 2012, Kovezhnikov VG [8] studied the effect of sodium
glutamate on the thymus’s morphogenesis and noticed that
it leads to a significant decrease in organometric indices of
the organ. These data coincide with those we received in the
study, but under the conditions of 1/10 LD, PG the most
reduction of the morphometric indices of the thymus corre-
sponds to the 7th and 45th day.

Study of linear dimensions of thymus by Voloshin VM [17]
under the conditions of epichlorohydrin showed that in ani-
mals there are phenomena of incidental involution and reduc-
tion of all linear parameters and mass during the experiment,
but to a lesser extent thymus height. The corresponding data
we obtained when studying the effect of 1/100 LD, PG on
thymus and found the highest rates of width and height of
thymus in the experimental group of rats were at the 7th and
15th day, and the length of the 7th and 30th day.

Conclusion. 1. The obtained data reveals changes of the
thymus linear dimensions, mass and volume under the impact
of widely used xenobiotic PG in a dose 1/10 LD, with the
variable response according to the term of experiment.

2. The most significant changes of the mass, volume,
length, width, height of organ were noted 7™ and 30" days
of research, which was due to the active initial reaction of
thymus on exogenous impact.

3. The method of indices calculation according to the clas-
sical formulas used to determine the variability oscillations
of the thymus morphometric parameters was used. It makes
practical importance in additional instrumental studies.

4. The fluctuations of the individual variability of the indi-
ces of the thymus mass of laboratory rats are established in
the norm and due to the PG impact.

© GMN
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SUMMARY

ORGANOMETRIC CHANGES IN THYMUS UNDER
THE INFLUENCE OF PROPYLENE GLYCOL

'Shyian D., 'Avilova O., 2Bondareva A., ’Prykhodko O.

Kharkiv National Medical University, 'Department of Human
Anatomy; *Department of Biological Chemistry, 3Sumy State
University, Department of Morphology, Ukraine

The scientific interest in the influence of xenobiotics on the
human body is due to the fact that immune organs are character-
ized by a pronounced response to the influence of endogenous
and exogenous factors. Recently, the immunological impair-
ment, as a manifestation of reactions to ecopathogenic condi-
tions, suggests a major pathogenesis role in the development
of cardiovascular, neuropsychiatric diseases, as well as diffuse
diseases of connective tissue.

Objectives - experiment was designed to elucidate the organo-
metric changes in thymus of male rats due to impact of propyl-
ene glycol.

40 WAG matured male rats were divided randomly into two groups.
The first group served as a control and constituted 8 animals. The sec-
ond group of 32 rats, § rodents in each, were treated via gavage by
aqueous solutions of propylene glycol in doze 1/10 LD, in conversion
to 26,38 g/kg during 7, 15, 30, 45 days. All animals were sacrificed on
the term defined by experimental design. Thymus specimens were dis-
sected out, and linear dimensions (length, width, height) using digital
caliper were measured, along with mass and volume of the thymus.
Limits of the thymus morphometric indices’ variability in intact and
experimental groups were calculated.

The research indicates that exposure to propylene glycol caused
marked organometric changes in rats’ thymus. However, more pro-
nounced changes were observed on 7" and 30" days. Were estab-
lished the following limits of variability indices oscillations: IndHL
of the experimental group thymus ranged from min=12.57 to
max=47.54, the mean value was from 24.67 to 28.02; IndHW of the
experimental group thymus ranged from min=11.96 to max=88.73,
the mean value was from 36.78 to 41.41; IndT of the experimental
group ranged from min = 38.17 to max=141.3, the mean value was
from 71.1 to 86.52. The study of the morphometric parameters of
the thymus in the experimental group of rats has established a sig-
nificant reduction of all parameters and their deviation from the pa-
rameters of the control group, that shows active reaction of thymus
on induced xenobiotic.

Keywords: Thymus - Rats — Xenobiotics — Organometry —
Propylene glycol.

PE3IOME

OPTAHOMETPUYECKHUE WUW3MEHEHUSI THMYCA
oA BJAUAHUEM IPONWJIEHITINKOJISA

"usu [IH., 'ABuiioa O.B., 2bonnapesa A.B., *IIpuxoasko O.A.

XapvkoscKutl HaYUOHAILHIN MEOUYUHCKULL YHUSEpCcumen, 'ka-
(edpa anamomuu uenosexa; *ragedpa GUONOLULECKOU XUMUU,
SCymexutl 2ocyoapemeennnlil ynusepcumem, xageopa mopgho-
ao2uu, Yrkpauna

Haqua;{ 3aMHTECPECOBAHHOCTD BIIUAHUA KCEHOOMOTHKOB Ha
OpraHu3M 4YE€JIOBEKa BbI3BaHA TEM, YTO MMMYHHBIM OpraHaM
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISOHOZIRM LSFIRNGO6(M LOSLLI6()

CBOICTBEHHA SIPKO BBIPOKCHHAsh OTBETHAsl PEAKIMs Ha BO3-
JICHCTBHE DHIOTCHHBIX M 3K30T€HHBIX (akTopoB. B mociennee
BpeMs HMMYHOJIOIMYE€CKHUM HAPYIICHUAM, KaK ITPOSBIICHUSAM
peaKuHﬁ Ha SKOIATOI'CHHBIC YyCJIOBUSA, OTBOAUTCA OCHOBHAs I1a-
TOICHETUYECKAs POJIb B Pa3BUTHH CEPACUHO-COCYJUCTBIX, HEPB-
HO-TICUXMYECKUX 3aboseBanuil 1 1 Qy3HbIX 3a00IeBaHUIN CO-
€IMHUTENIHLHON TKAaHH.

Lens nccenoBaHus - onpeaeseHHe OPraHOMETPUUSCKHUX U3-
MEHEHUH B TUMYCE CaMIIOB KPBIC IO BO3JJ,el>’ICTBHeM IIPOINUJICH-
TJTUKOJISL.

40 monoBo3penbix Kpbic camioB JuHMM WAG Obutn pas-
JICJICHbI Ha JIBE TPyNIbl: | KOHTPOJIbHYIO IPYMIly COCTAaBUIN §
JKUBOTHBIX, Il ocHOBHYIO rpymnmy - 32 KpbIChl, pa3Je/ICHHbIC Ha
4 noarpymnnsl Mo 8 IPBI3YHOB B Ka)KJOH, KOTOPBIM Yepe3 xKe-
JIYJIOYHBIN 30H]] BBOJWJIM BOAHBIN pacTBOP HPOIMICHIVIMKOIS B
nose 1/10 IJI, B nepecuere Ha 26,38 r/kr B Teuenue 7, 15, 30,
45 nueit. Ilocne nexkanuTanyUy KMBOTHBIX B COOTBETCTBHU CO
CPOKOM, YCTAHOBJICHHBIM B J3KCHEPUMCEHTEC, U3BJICKAJICSA TUMYC
U U3MEpsUINCh JIMHEHHbIE pa3Meps! (AIHMHA, IIUPUHA, BBICOTA)
C MOMOIIBIO HU(PPOBOTO INTAHTCHIIUPKYJIS, @ TAKKE OMpPeIess-
JHCh Macca U 00beM opraHa. PaccuuTaHbl mpenesbl H3MEeHYH-
BOCTH MOP(OMETPUYECKHX IOKa3areleld THMyca B HHTAKTHOM
1 DKCIIEPUMEHTAJIbHBIX I'pyIIax.

Ha ocHOBaHMH NPOBEAECHHOIO HCCIIEIOBAHUS yCTaHOBIICHO,
4qTo BO3HeﬁCTBMe TNPOIMUJICHITIMKOJIA BbI3BIBAET OPraHOMETPH-
YeCcKHe W3MEHEHUs B TUMyce Kpbic. OnHako Goliee BBIpaeH-
Hble U3MEeHeHust Habmronamuch Ha 7 u 30 cyTKH. YCTaHOBIJICHBI
ClIeyIOIe Mpesieibl KoneOaHni MHAEKCOB MHIMBHUyalbHOM
n3mennBocty: IndHL THMyca B 9KCIIepHMEHTAIBHOM TPYIIITE KO-
nebasics B mpeaenax or min=12,57 no max=47,54, cpeauee 3Ha-
4yeHue cocTaBuiio ot 24,67 no 28,02; IndHW tumyca Bapbupo-
BaJI B mpeenax ot min=11,96 1o max=88,73, cpeaHee 3HaYCHUE
-36,78-41,41; IndT sKkcniepuMeHTaIBLHON IPYIITBI BAPEHPOBAI B
npeaenax ot min=38,17 no max=141,3, cpeaHee 3HaAYCHUE CO-
crasuio 71,1-86,52.

W3ydenne MopHOMETpUISCKUX TAPAMETPOB TUMYCa B JKCIIe-
PUMEHTAJILHOU IPYIIIIE KPBIC TO3BOJIMIIO YCTAHOBHUTH JOCTOBEP-
HOE CHM)KCHHUE BCEX MapaMeTPOB U MX OTKIIOHEHHUE OT IOKa3are-
JIell KOHTPOJIBHOH I'PYIIIBI, YTO CBUJCTENbCTBYET 00 aKTUBHOMN
peakIy TUMyca Ha WHIYIUPOBAHHbIH KCEHOOMOTHK.
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PHENOTYPIC CHARACTERISTICS OF TROPHOBLASTIC HYPERPLASIA AND MICROENVIRONMENT
ALTERATIONS IN CHORIONIC VILLI IN SPONTANEOUS ABORTIONS

Chikvaidze N., Kintraia N., Muzashvili T., Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

The incidence of 15-20% clinical pregnancies end up with
spontaneous abortion, and 85% of spontanecous abortions are
developed during first trimester of pregnancy, before 20" gesta-
tional week [1]. Therefore, all pregnant women are under 15%
risk of the development spontaneous abortion. Frequently, the
reason of spontaneous abortion in first trimester in unknown.
Approximately 50% of spontaneous abortions are caused by dif-
ferent foetal chromosomal abnormalities, such as aneuploidy,
polyploidy and different types of translocations. In rest of the
cases, spontaneous abortion might be caused by different mater-
nal causes, such as pathology of uterus and placenta and endo-
crine and immune disturbances, as well as by infectious agents
[2]. Risk factors of spontaneous abortions include: age >30,
smoking, alcohol consumption and high number of deliveries.
Precise identification of the reasons of spontaneous abortion is
important, first of all in order to avoid complications and sec-
ond, in order to plan next pregnancy correctly [3]. In 2015 the
Institute for development of freedom information (IDFI) pub-
lished an abortion statistic, according to which the number of
spontaneous abortions significantly increased in Georgia from
2004 to 2014. Particularly, the number of registered spontaneous
abortions was 2224 in the year of 2004, whilst it reached 5895
cases by the year of 2014. The current statistics of spontaneous
abortions is unknown, as well as there is no information about
the causative factors of spontaneous abortions in Georgia.

Molar pregnancy, represents a special cause of spontaneous
abortions and deserves further attention due to the difficulty of
differential diagnosis amongst other causes [4]. At the begin-
ning, molar pregnancy resembles to normal pregnancy, how-
ever already in first trimester vaginal bleeding and spontaneous
abortion develops [5]. The major cause of molar pregnancy is
hydatidiform mole. Two major types of hydatidifrom moles
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can be differentiated, such as partial mole and complete mole.
They develop due to pathological fertilisation. In case of partial
mole, normal oocyte is fertilised by two sperms, and triploid
zygote with 69XX karyotype develops. Complete moles are
characterised with 46XX karyotype of paternal origin, due to
fertilisation of empty oocyte, which subsequently undergoes du-
plication. Hence, partial mole contains one maternal and two
paternal genomes, whilst complete mole contains only paternal
genome[6,7]. Hydatidiform moles are characterised with abnor-
mal hyperplasia of trophoblast and hydropic swelling of chori-
onic villi. Invasive mole represent the malignant counterpart of
hydatidiform mole, which is also caused by pathology of fer-
tilisation and it is characterised with local invasion of mole [8].

Chorionic villi are covered by two types of epithelial cell lay-
ers, syncytiotrophoblast and cytotrophoblast, from which major
layer syncitiotrophoblast lines the inervilous space and it is in
direct contact with maternal blood. Underlying stromal cells are
located adjacent to foetal capillaries and are mainly composed
of fibroblasts and so called Hofbauer cells (HBCs), which rep-
resent the CD68 positive foetal tissue macrophages[ 9]. In addi-
tion to macrophages, different subpopulations of other immune
cells can be found in placental tissue. The study from Fasial et
al., demonstrated that the number of CD3 and CD8 positive T
cells are increased in case of molar pregnancies, compared to
normal placenta[10].

Differential diagnosis between complete and partial mole, us-
ing standard diagnostic, haematoxylin and eozin (H&E) stained,
as well as by cytogenetic analysis is less reliable. Also, there is
no histological parameters known, which indicates the invasive
potential of hydatidiform moles and additional immunohisto-
chemical investigation is recommended. However, the immuno-
histochemical features of trophoblastic hyperplasia is not well
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