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Aim: the primary objective of this study was to improve the pathomorphological diagnosis of macrosomia in stillborn fetuses.
This was achieved by analyzing the characteristics of collagen synthesis in the structural components of the blood-thymus
barrier in macrosomic stillborn fetuses and relating these findings to specific anthropometric parameters.

Material and methods. Our study examined 34 thymus specimens from macrosomic stillborn fetuses, which we divided into
three groups (SF1, SF2, SF3) based on their Height and Weight Index (HWI). Group of medium-weight fetuses, randomly
selected as the control group (SFc) (n = 9). Research methods: histological, immunohistochemical, morphometric. Statistical
analysis was performed in accordance with the current methodological requirements.

Results. In endothelial basement membranes the synthesis of type IV collagen was significantly reduced in macrosomes
fetuses of the SF1 group (p < 0.05), with a tendency to increase in macrosomes of the SF3 group. In epithelial basement
membranes, there was a significant increase in the production of type IV collagen in the thymus of SF3 group (p < 0.05) and
a tendency toward a decrease in the expression of this collagen in SF1 group of macrosomes. Compared to the control, in
the reticular fibers and amorphous substance of the blood-thymus barrier the optical density of the luminescence of type llI
collagen was maximal in observations of the SF3 group and minimal in large fetuses of the SF1 group.

Conclusions. In the structure of the blood-thymus barrier of large fetuses, the expression of type IV collagen was detected in
the composition of the epithelial and endothelial basement membranes. Vascular basement membranes contained a greater
amount of type IV collagen compared to the epithelial basement membranes of blood-thymus barrier, depending on the
anthropometric characteristics of the fetuses. In the reticular fibers and amorphous substance of the blood-thymus barrier of
stillborns, irrespective of their anthropometric characteristics, type Il interstitial collagen was detected.

0co6AMBOCTI KOAAreHOyTBOPEHHA Y reMaTo-TMMycHoMY 6ap’epi npu Makpocomii

I. B. CopokiHa, 1. C. TananoBa, I I. ly6iHa-Bakyauk, O. M. MaiteHb, O. B. KanyxuHa-bineupbka

Meta po60oTH - nokpaLLMTV NaTOMOPCONOrivHY AiarHOCTUKY MaKpPOCOMIi Y MEPTBOHAPOMKEHMX; MpOaHanisyBaTh xapaktepy-
CTWKW CUHTE3Y KOmnareHy B CTPYKTYPHUX KOMMOHEHTax reMaTto-TUMycHoOro 6ap’epa y BENUKUX MEPTBOHAPOMKEHUX NIOAIB, L
pesyneTaTi CriBBIAHECTU 3i CNeLMdIiYHIMU aHTPONOMETPUYHUMU NapameTpamu.

Marepianu i metopu. [locnimxeHo 34 3pa3ku TUMyCa Bifi MaKpOCOMHVX MEPTBOHAPOMKEHUX NNOAIB, SKi NO4iNMAM Ha Tpu
rpynu (SF1, SF2, SF3) 3anexHo Big iHaekcy 3pocty Ta Barv (HWI). Ipyny nnogie cepeaHboi Barv B1UNagkoBo obpaHo sik
KOHTpOIbHY (SFc) (n = 9). MeToan AOCHIMKEHHS: ICTONOMYHMIA, iIMYHOTICTOXIMIYHWIA, MOP(OMETPUYHUIA. CTATUCTUYHI AaHi
onpaLbOBaHO BiANOBIAHO 40 YUHHUX BUMOT.

Pesyastatu. B eHpoTeniansHux 6asanbHux MembpaHax cuHTe3 konareHy |V Tvny 3Ha4YHO 3HWXKEHWIA Y MaKpOCOMHWX MO4IB
rpynu SF1 (p < 0,05) 3 TeHaeHUieto 40 36inbLUEHHS Y MakpOCOMHMX nogis rpynu SF3. B eniteniansHux 6asanbHux Membpa-
Hax BUSIBNEHO 3HauHe 36iMbLueHHs npoaykuii konareny [V tuny B Tumycax rpynu SF3 (p < 0,05) Ta TEHAEHL,i0 4O 3HUKEHHS
€KCMpecii LibOro KonareHy B MakpoCOMHWX nnogis rpynn SF 1. MopiBHAHO 3 KOHTPOMNEM, y PETUKYMSPHX BOMOKHAX Ta aMOpdoHii
PEYOBYHI reMaTo-TUMYCHOro 6ap’epa ONTUYHA LWiNbHICTb MtoMiHecUeHLii konareHy |l Tuny MakcuMarnbHa y CnoCTepeXeHHsIX
rpynu SF3 Ta miHimanbHa y Benukux nnogis rpynu SF1.

BucHOBKHM. Y CTpYKTYpi reMaTo-TMMycHOro 6ap’epa Benvkux nioaie BUSIBNEHO ekcrpecito konareny |V tuny y cknagi eniteni-
anbHoi Ta eHpoTenianbHoi 6asanbHux MembpaH. CyauHHi 6asanbHi MembpaHun MICTATb BinbLuy KinbkicTe konareHy [V tuny
MOpIBHSHO 3 eniTenianbH1MK 6azansHUMM MembpaHamm remato-TumycHoro 6ap’epa. Lie 3anexwTb Bif iXHiX aHTPOMOMETPUYHUX
XapaKTepUCTVK. Y PETUKYNSAPHIUX BOMOKHAX Ta aMOPDHIl PEHOBIHI reMaTo-TUMYCHOTO 6ap’epa MEPTBOHAPOMKEHNX, HE3ANEXHO
Bifl @HTPOMOMETPUYHNX XapaKTEPUCTVIK, BUSIBMEHO iHTepCTULianbHui konareH Il Tuny.
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Perinatal diagnosis plays an important role in ensuring
the health of the mother and child. In recent years, tech-
nological progress has significantly enriched its arsenal
of tools for diagnosing conditions and anomalies in the
prenatal period. Nevertheless, as long as humanity exists,
there are and will be many ways to improve perinatal
diagnostics.

Pregnancy is a multifaceted biological phenomenon
that requires the synchronized functioning of numerous
physiological systems to guarantee the proper growth
and development of the fetus. However, if the pregnan-
cy is complicated by macrosomia, or a large fetus (LF),
the risk of morbidity and mortality for both mother and
child increases. However, the molecular mechanisms
responsible for excessive fetal development are remain
insufficiently understood.

LF is diagnosed in cases where the estimated weight
of the fetus exceeds 4000 g or the 90th percentile accord-
ing to gestational age or the weight of the child at birth is
more than 4500 g [1]. According to studies published by
M. Najafian et al., births with a fetus with a body weight
of 4.0-4.5 kg are registered in 7.6 % of cases, children
with a body weight of 4.5-5.0 kg — in 1.2 % of cases, and
births with a giant fetus — with a body weight of more than
5.0 kg — is noted in 0.2 % of cases [2]. This problem is
relevant, since the global prevalence of macrosomia is
from 5 % to 20 % in developed countries and 0.5-15.0 %
in less developed countries [3,4], while various factors
can contribute to the birth of LF, such as maternal obesity,
gestational diabetes, maternal age, multiple pregnancies
in the family history [5].

Given the substantial incidence of macrosomia in
newborns, researchers are increasingly focusing on its
potential health implications for both the infant and the
mother. Data from literary sources indicate an increased
risk of pregnancy complications associated with LF, in
particular preeclampsia, which is one of the most com-
mon causes of maternal and perinatal mortality. The
prevalence of preeclampsia ranges from 2 % to 8 % and
may be associated with the prevalence of dietary and
constitutional obesity among mothers with macrosomia
[5,6,7,8]. However, for substantiating these assertions,
we advocate for the execution of comprehensive, large-
scale observational studies to thoroughly investigate the
incidence of macrosomia and comorbidities in newborns.

Undoubtedly, of great medical importance and
concern are the well-known complications of LF births,
such as birth trauma and fetal distress. Studies indicate
that babies with macrosomia are at an increased risk of
experiencing shoulder dystocia. This condition can result
in the brachial plexus injury and potentially lead to both
intra- and postnatal asphyxia, adversely affecting the
nervous system [9,10].

In addition, childbirth complications can have
far-reaching consequences for the child’s immune sys-
tem. Clinical observations suggest a link between fetal
macrosomia and an elevated risk of immune system dis-
orders, potentially resulting in impaired immune function
in newborns. Studies also indicate that fetal weight can
affect the development of the thymus, spleen, and lymph
nodes, which can lead to a decrease in T-lymphocyte
production and a decrease in the activity of natural killer
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cells (NK-cells) [11,12]. In addition, a large fetus may
have an altered cytokine profile, leading to changes in the
inflammatory response and activation of innate immune
cells in the fetal body [13]. However, the morphofunctional
state of the central and peripheral organs of the immune
system of the LF remains insufficiently studied. All this
emphasizes the need for additional research to under-
stand the relationship between fetal macrosomia and the
development of the immune system.

Inthe early stages of human development, the thymus
plays a pivotal role in the establishment of immunity. This
is due to its function in facilitating the antigen-independ-
ent proliferation and differentiation of a T-lymphocyte
subpopulation, essential for cellular immunity. These
T-lymphocytes subsequently populate the T-dependent
zones of secondary lymphoid organs via hematogenous
pathways [14].

The blood-thymus barrier (BTB) is a histohematic
separation between the circulatory system and the
thymus, is formed in the early stages of intrauterine de-
velopment and plays a crucial role in the formation and
functioning of the thymus. After all, it is BTB that creates
the conditions for the maturation and differentiation of a
unique population of cortical thymocytes (cortical thymic
epithelial cells, or cTECs), which contribute to the devel-
opment of the T-cell population of lymphocytes outside
of contact with foreign antigens [15]. However, several
studies have demonstrated that antigens circulating in
the blood can enter the thymus via the transcapsular
route and via transendothelial migration [16]. Impaired
BTB function is associated with several immunological
disorders, including thymic aplasia, autoimmune diseas-
es, and impaired T-cell development [17].

Collagens play a key role in ensuring the stability of
BTB function, and the process of their cross-linking and
maturation is responsible for the strength of the barrier.
Currently, itis known that type | collagen is the main com-
ponent of the extracellular matrix of BTB, type IIl collagen
is involved in the formation of fibrillar networks, and type
IV collagen is the main component of the epithelial and
endothelial basement membranes [18,19].

Earlier, scientists of the Kharkiv School of Patholo-
gists, under the leadership of A. F. Yakovtsova, discovered
significant morphofunctional changes in the central and
peripheral organs of the immune system of macrosomic
fetuses depending on their mass-growth index [20]. In this
paper, we returned to the scientific task set by Antonina
Fedorivna to establish the specific features of collagen
formation in the structural components of the BTB of large
stillborn fetuses depending on their anthropometric indica-
tors in order to improve the quality of pathomorphological
perinatal diagnostics.

Aim

The primary objective of this study was to improve the
pathomorphological diagnosis of macrosomia in stillborn
fetuses. This was achieved by analyzing the characteris-
tics of collagen synthesis in the structural components of
the blood-thymus barrier in macrosomic stillborn fetuses
and relating these findings to specific anthropometric
parameters.
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Table 1. Anthropometric features of the research groups

SF1
SF2

SF3
SFc

Number of

samples

1n
16
9

value, m value, kg value, kg/m?
0.59 + 0.02 4.2+0.04 20.48+0.13
0.58 + 0.06 4.7+0.08 2410+ 0.09
0.54 £ 0.07 45+0.04 28.66 £ 0.17
0.52 +0.04 3.3+0.03 23.57 £0.12

Table 2. Density of cortical lymphocytes per square millimetre (1 mm?) in the
thymuses of stillborn fetuses with different anthropometric parameters

SFc
SF1
SF2
SF3

Observation group Number of observations Density of lymphocytes
in the cortex (units/mm?)
9

11321.2£175.2

15670.4 + 246.4*
1 10987.3 + 199.0
16 9447.0 + 181.6*

* p <0.05 compared to the control group.

Materials and methods

For a more comprehensive understanding of the topic
and to facilitate the comparison of data across different
time periods, we conducted a retrospective study. This
study involved archival material from 2 sources: 1) the
Department of Pathological Anatomy at Kharkiv National
Medical University where we utilized paraffin-embedded
thymus samples of stillborn full-term fetuses, collected
between 2000 and 2004, with varying body weights
(specific number and percentage ratio needed); 2) we
examined thymus preparations from stillborns (specific
number and percentage ratio needed), with autopsies
conducted at the communal healthcare facility “Kharkiv
City Perinatal Center” between 2012 and 2019.

When obtaining research material, the involved
specialists followed the “Rules of Ethical Principles of
Conducting Scientific Medical Research with Human Par-
ticipation”, in accordance with the Declaration of Helsinki
(1964-2013), EU Directive No. 609 (from November 24,
1986), orders of the Ministry of Health of Ukraine No. 690
dated September 23, 2009, No. 944 dated December
14, 2009, No. 616 dated August 3, 2012 and ICH GCP
(1996). According to the decision of the Expert Committee
on Ethics and Bioethics of Scientific Research at Kharkiv
National Medical University, this study was conducted in
compliance with international ethical requirements and
adheres to the ethical norms of science and standards for
biomedical research (Minutes of the Bioethics Committee
Meeting: No. 9, dated November 5, 2025).

In total, our study examined 43 thymus specimens
from macrosomic stillborn fetuses (SF) and analyzed the
corresponding anthropometric records of these fetuses.
The study participants were categorized based on their
Height and Weight Index (HWI) and divided into four
groups: SF1, consisting of low-weight macrosomic fetus-
es (n =7); SF2, a group of medium-weight macrosomic
fetuses, designated as the study group (n = 11); SF3,
comprising heavy-weight macrosomic fetuses (n = 16);
and SFc, a group of medium-weight fetuses, randomly
selected as the control group (n = 9) (Table 1).

The thymus specimens were fixed in a 10 % solu-
tion of formalin, processed through alcohols of varying
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concentrations, and then embedded in paraffin. Serial
sections, each 4-5 micrometers (um) thick, were pre-
pared for histological examination. The analysis followed
standard procedures, including staining the samples with
hematoxylin and eosin, picrofuchsin according to van
Gieson, and Mallory’s trichrome method. Observations
were conducted using an Olympus BX-41 microscope.
For collagen typing, monoclonal antibodies specific to
collagen types I, Ill, and IV were applied (Novocastra
Laboratories Ltd.), and the samples were examined under
an Axioskop 40 fluorescence microscope. The optical
density (OD) of the immunofluorescence for the collagens
was measured using an Axioskop 40 microscope and
Biostat.exe software.

Further study investigated the relationship between
the expression of type IV collagen in the endothelial and
epithelial basement membranes, type Ill collagen in retic-
ular fibers and amorphous substance, thymocyte density,
and the anthropometric parameters of different groups of
SF. For statistical analysis and visualization, we utilized
RStudio, employing packages such as “psych”, “stats”,
“tidyverse” (inclusive of “dplyr”, “ggplot2”,"tidyr”), and
“corrplot”. Our analytical approach included descriptive
statistics, tests for the normality of distribution, tests for
the equality of means and variances, linear regression
modeling, and the Student’s t-test (p < 0.05) to determine
the statistical relationships between dependent and
independent variables, as well as to evaluate statistical
significance. Additionally, scatter plots and Pearson’s cor-
relation coefficient were employed to assess the strength
and direction of the relationships between variables.

Results

In all the examined thymuses, histological examination
revealed the presence of post-capillary venules in the
cortical zone. These venules were encircled by thin, fi-
brous, pyroninophilic connective tissue structures, within
whose loops macrophages, fibroblasts, and lymphocytes
were situated (Fig. 1).

The walls of the capillaries, along with the surrounding
pericapillary reticular fibers, were distinctly visualized us-
ing Mallory’s trichrome stain, which manifested as a blue
color of varying intensities. Additionally, basal epithelial
membranes and the epitheliocytes situated on them were
observed in a perivascular arrangement.

Through morphometric analysis, quantitative data
were gathered and analyzed to determine the density
of cortical lymphocytes per square millimeter (1 mm?) in
the thymuses of stillborn fetuses, taking into account their
varying anthropometric data (Table 2).

The immunohistochemical examination, utilizing
monoclonal antibodies selective for type IV collagen, pre-
cisely demarcated the basement membranes, integrating
the structural components of both epithelial and vascular
(endothelial) elements (Fig. 2).

Concurrently, type Il collagen was evidenced by a
pattern of linear and discontinuous fluorescence, exhi-
biting heterogeneous intensities along the reticular fibers
and within the interstitial matrix, as illustrated in Fig. 3.

We investigated the expression of type IV and type
Il collagens in the thymuses of stillborn fetuses across
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different weight categories. The analysis focused on the
endothelial and epithelial basement membranes, and
amorphous substance and reticular fibers of the thymus
(Table 3).

The findings revealed a notable trend: type IV col-
lagen expression was highest in the heavy-weight SF3
group, both in the endothelial (0.042 + 0.005, p > 0.05) and
epithelial basement membranes (0.039 £ 0.003, p <0.05),
with the latter showing a statistically significant increase.
This contrasted with the lowest expression observed in
the low-weight SF1 group, underscoring the correlation
between increased collagen type IV expression and fetal
macrosomia.

This pattern was mirrored in the type Il collagen
expression within the amorphous substance and reticular
fibers, with the highest expression again in the SF3 group
(0.020 + 0.004), but with no statistically significant differ-
ence when compared with the control group. However, the
SF1 group displayed a statistically significant decrease
of the protein synthesis. The minimum content of type
IV collagen in the vascular basement membranes was
revealed in the SF1 group, as evidenced by a significant
decrease in OD of the immunofluorescence of this colla-
gen in the endothelial basement membranes (p < 0.05)
compared to the control group. On the other hand, in the
SF2 group this indicator practically did not differ from the
control level. Additionally, there is a tendency towards a
synchronous decrease or increase in the optical density of
type IV collagen in both epithelial and vascular basement
as well as type Il collagen.

To visualize the correlation between variables, we
constructed a heat map showing the strength and direction
of relationships between variables.

In Table 4, there are the relationships and correla-
tion coefficients between the various variables that we
analyzed.

Discussion

Our findings indicate that an increase in height is generally
associated with an increase in the OD of collagen type IV
fluorescence in the epithelial basement membranes of the
thymus. This observation aligns with the study by Marvin
Paulo Lins, which reported similar trends in collagen distri-
bution with respect to height [21]. Furthermore, our results
also suggest that taller individuals tend to have a higher
density of lymphocytes in the thymic cortex, potentially
indicating a more robust thymic function, especially in
the terms of adaptive immune system, that is confirmed
by R. Sender et al. [22].

The study also revealed that an increase in body mass
is likely to lead to a decrease in the OD of collagen type IV
in the epithelial basement membranes of the thymus. This
phenomenon could be attributed to the morphological and
functional changes in the thymic tissue due to increased
body mass, altered thymic loading, and mechanical stress,
which may impact collagen distribution, as discussed in
the findings of other authors [23,24]. However, higher
body mass is typically associated with greater height,
suggesting a complex interplay between body mass,
height, and collagen distribution within the thymus. This
relationship underscores the intricate dynamics of thymic
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Fig. 1. Post-capillary venules and high thymocyte density in the cortical zone in the thymus of a
large fetus (SF1). van Gieson method, x600.

2

Fig. 2. Type IV collagen fluorescence in the epithelial endothelial basement membranes. Direct

Koons method, MCA type IV collagen, x600.

3

Fig. 3. Type Il collagen fluorescence in the interstitial matrix. Direct Koons method, MCA type Il

collagen, x600.
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Table 3. Average values of the OD (in conventional units of optical density) of the fluorescence of collagens in the structural elements of the BTB of
stillborns with different anthropometric data

Group
SFc 0.036 + 0.004 0.022 + 0.003 0.015 + 0.005

SF1 (low-weight) 0.017 £ 0.007* 0.015 + 0.008 0.009 £ 0.005*

SF2 (middle-weight) 0.034 +0.006 0.024 +0.005 0.014 +0.002

SF3 (heavy-weight) 0.042 £ 0.005 0.039 £ 0.003* 0.020 + 0.004

*: p < 0.05 compared to the control group.

Table 4. Correlation analysis of anthropometric and collagen-related variables in the study

Variables Correlation Correlation Interpretation
coefficient type

Height and Col3 -0.27 weak Taller individuals may have less type Il collagen in their amorphous substance and reticular
negative fibers

Col4epi_bm and Weight -0.36 weak Increase in mass may lead to a decrease in OD of Collagen type IV fluorescence in
negative epithelial basement membranes

Col3 and CelDen -0.87 very strong Type Il collagen’s presence in amorphous substance and reticular fibers is inversely
negative related to density of lymphocytes in the thymic cortex

Coldepi_bm and Height 0.25 weak Increase in height may be accompanied by an increase in OD of collagen type IV
positive fluorescence in epithelial basement membranes

Weight and CelDen 0.49 moderate Larger individuals often have higher density of lymphocytes in the thymic cortex
positive

Height and CelDen 0.51 moderate Taller individuals tend to have higher density of lymphocytes in the thymic cortex
positive

Height and Weight 0.83 strong Higher body mass is typically associated with greater height
positive

0.99 Both variables reflect collagen protein mass and tend to increase or decrease together

Heatmap showing the strength and direction of relationships between variables: Height, Weight, CelDen — Density of lymphocytes in the thymic cortex (units/mm?);
Col4end_bm — OD of Collagen type IV fluorescence in Endothelial basement membranes, Coldepi_bm — OD of Collagen type IV fluorescence in epithelial basement
membranes, and Col3 — OD of Collagen type Ill fluorescence in the amorphous substance and reticular fibers.

A correlation matrix was calculated between the variables “Height”, “Weight”, “CelDen”, “Col4end_bm”, “Coldepi_bm” and “Col3". A heat map visualizing this correlation matrix
was then constructed using the Corrplot package. In the heat map, color values are assigned to represent the strength and direction of the relationships between variables.

Blue denotes a positive correlation, indicating that as one variable increases, so does the other. Conversely, red signifies a negative correlation, where an increase in one

variable corresponds to a decrease in the other. White indicates no correlation.

structure and function in response to overall body growth
and development.

Our data point to an inverse relationship between the
presence of type Ill collagen in amorphous substance
and reticular fibers, and the density of lymphocytes in
the thymic cortex. This result is in line with the hypoth-
esis proposed by Z. Sadjadi et al. [25] and V. Li et al.
[26], who suggested that the structural properties of
collagen could influence lymphocyte distribution and
density. This finding is particularly significant for under-
standing the structural-functional aspects of the thymic
microenvironment.

Both variables reflecting the OD of collagen type
Il and IV fluorescence tend to increase or decrease
together, suggesting a coordinated regulation of collagen
expression in different thymic structures. This pattern
of collagen dynamics is consistent with the synthesis
pathways discussed in the seminal work of Mario Ruiz
Pérez et al. [27].

In general, the characteristics of carrying a LF, which
are significantly influenced by complex immune-endocrine
interactions within the mother-placenta-fetus system,
and factoring in prenatal stimulation, profoundly impact
embryonic and fetal development. This effect encom-
passes not only the lymphoid and epithelial components
of the fetal thymus, as previously demonstrated by the
Kharkiv pathology school researchers [20], but also
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extends to more intricate structures, such as the BTB.
These observations underscore the substantial impact
of maternal-fetal physiological processes on the intricate
development of fetal thymic structures.

The specific patterns of collagen formation within the
blood-thymus barrier structures in large stillborn fetuses
could provide crucial insights into the morphofunctional
characteristics of the thymus, particularly in relation to
the anthropometric parameters of macrosomia. Our
previous research has indicated that the thymuses of
LF fetuses, which do not exhibit signs of obesity, display
hyperplasia and disrupted maturation processes in
cortical thymocytes [20]. A notable deficiency of type IV
collagen in the vascular and epithelial basement mem-
branes could lead to increased permeability of the BTB
to maternal blood-borne antigens. It is well established
that the primary function of the blood-thymus barrier
is to inhibit antigen penetration into the thymic cortex.
This barrier plays a pivotal role in facilitating the proper
differentiation of cortical thymocytes. Hence, alterations
in collagen composition and barrier integrity could have
significant implications for fetal thymic development and
functioning [28].

In response to antigenic stimulation, lymphocytopoie-
sis activation occurs on one hand, while on the other,
the maturation of cortical thymocytes is disrupted, and
apoptosis is also delayed. We associate the disruption in
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thymocyte maturation with the hypofunction of the thymus’
epithelial component, which is responsible for producing
thymic hormones. This research reveals another potential
factor in the morphogenesis of this complex immunobio-
logical process.

Interesting results were observed concerning type Ill
interstitial collagen. It is known that hypoxia is one of the
stimuli for the formation of interstitial collagen [29,30]. For
instance, the delivery of a large fetus is often complicated
by chronic intrauterine hypoxia, which should manifest
as increased collagen type Il formation in various fetal
organs, including the thymus. However, within the BTB,
there was only a tendency towards an increase in the
OD of collagen llI type immunofluorescence, and this
was observed solely in the SF3 group. In contrast, a
significant decrease in this indicator was noted in the
SF1 macrosomes compared to the control, a pattern
that is consistent with the peculiarities observed in type
IV collagen formation. This may be due to the unique
functional status of type Il interstitial collagen located
within the blood-thymus barrier, as opposed to collagen
in interstitial connective tissue. To date, there is a lack of
literature addressing this specific issue.

All these findings suggest a direct correlation between
macrosomia and variations in collagen expression within
the blood-thymus barrier. This variation in collagen expres-
sion could be a physiological adaptation to the altered
requirements or stressors associated with different fetal
sizes. This understanding could have important implica-
tions for the study of fetal development and the manage-
ment of pregnancies characterized by fetal macrosomia.

Future studies focusing on the endothelial lining of the
blood-thymus barrier and the morphofunctional character-
istics of macrophages localized in its perivascular spaces
could provide a more comprehensive understanding of
this critical structural component of the thymus.

Conclusions

1. Inthe structure of the blood-thymus barrier of large
fetuses, the expression of type IV collagen was detect-
ed in the composition of the epithelial and endothelial
basement membranes. Vascular basement membranes
contain a greater amount of type 1V collagen compared
to the epithelial basement membranes of blood-thymus
barrier.

2. The degree of expression of type IV collagen dif-
fered depending on the anthropometric characteristics of
the fetus. In endothelial basement membranes, compared
with control group, the synthesis of type IV collagen
was significantly reduced in macrosomes of SF1 group
(p =0.05), with a tendency to increase in macrosomes of
SF3 group. In epithelial basement membranes, there was
a significant increase in the production of type IV collagen
in the thymus of SF3 group (p < 0.05) and a tendency
towards a decrease in the expression of this collagen in
SF1 group of macrosomes.

3. In the reticular fibers and amorphous substance
of the blood-thymus barrier of stillborns, irrespective of
their anthropometric characteristics, interstitial collagen
type Ill was detected. Compared to the control, the opti-
cal density of the luminescence of type Ill collagen was

Matonoria. Tom 23, Ne 1(66), ciueHb - KBiTeHb 2026 p.

OpwuriHaAbHI AOCAIAXKEHHS

maximal in observations of the SF3 group and minimal
in large fetuses of the SF1 group.

Prospects for further research. In-depth immuno-
histochemical analysis of the cellular constituents of the
blood-thymus barrier. This detailed study will encompass
endothelial cells, epithelial cells, and macrophages. We
aim to explore the intricate interactions and functional
dynamics of these cells, understanding their roles in the
formation and regulation of the blood-thymus barrier. Such
an investigation promises to shed light on the complex
cellular mechanisms at play and their implications in
broader physiological processes.
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