HEOHATOJNOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. XVI, Ne2(60), 2026

voL. XVI, Ne2(60), 2026 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)

ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)
ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

UDC: 616-089.844-089.168-036.82/.86:575.11:577.1 MOLECULAR AND GENETIC PATHWAYS
DOI: 10.24061/2413-4260.X V1.2.60.2026.23 OF WOUND HEALING BY AGE IN
RECONSTRUCTIVE AND PLASTIC SURGERY:

L. Sydorchuk, R. Gumennyi A COHORT STUDY

Bukovinian State Medical University of the Ministry
of Health of Ukraine
(Chernivtsi, Ukraine)

Abstract.

Despite advances in surgical techniques and perioperative care, postoperative complications — including impaired wound
healing, pathological scarring, infection, and flap or graft failure — remain a significant clinical problem, adversely affecting
patient outcomes and satisfaction while increasing healthcare costs.

The Aim of this study is to evaluate age-dependent expression of the IL6, CCL2, MAPK1, MAPKS, IL10, MMP9, COLIAI
and COL3A1 in a cohort of women undergoing reconstructive and plastic surgery cohort, and to assess the molecular and genetic
pathways involved in wound healing.

Materials and Methods. Ninety-five women participated in the prospective longitudinal cohort study and underwent
reconstructive / plastic surgery. The mean age 35.48 + 6.61 years (range: 19-57 years). All participants provided written informed
consent prior to enrollment and subsequently underwent comprehensive demographic, clinical, instrumental, and laboratory
assessments. The study was conducted in accordance with the principles of the Council of European Convention on Human Rights
and Biomedicine. Ethical approval was obtained from the Biomedical Ethics Commission of Bukovinian State Medical University.
Participants were stratified by age: <30 yr (24.21%), 30-39 years (44,21%,), >40 yr (31.58%), and by the presence of postoperative
complications: complicated cases (12.63%) and uncomplicated cases (87.67%). Transcriptional activity of IL6, CCL2, MAPK,
MAPKS, IL10, MMP9, COLI1AI and COL3A1 genes in peripheral blood was assessed by pathway-specific PCR array. Purified
RNA was reverse-transcribed (RT) with a complementary DNA (¢cDNA). Statistical analysis was performed using Statistica 7.0
software (StatSoft Inc., USA) and Excel® 2016™. This study was conducted as part of an ongoing comprehensive Research
Program of the Family Medicine Department at Bukovinian State Medical University «Improvement of diagnosis and prediction
of hypertensive-mediated certain target organ damage and symptom control in comorbid pathology considering clinical-metabolic
and molecular-genetic predictorsy (State Registration No. 0124U002524; project period: 01 January 2024 to 31 December 2028).

Results. Women >40 yr undergoing plastic and reconstructive breast surgery are characterised by a high-risk molecular profile
for postoperative complications. This profile encompasses increased pro-inflammatory activity, reflected by elevated IL6 gene
expression (M = 0.75; p = 0.05); enhanced proliferative and regenerative processes, indicated by MAPK1 expression (M = 0.63);
and activated stress-related signalling pathways, evidenced by MAPKS expression (M = 1.64; p = 0.017). 1t is further distinguished
by intensive extracellular matrix remodeling with accelerated collagen and matrix degradation, reflected by elevated MMP9
expression (M = 0.82; p = 0.002);), augmented fibrogenesis, manifested as a twofold increase in COLIAI expression (M = 1.53;
p, = 0.017), a comparatively modest increase in COL3A1 (1.69- and 0.75-fold), and a 2.55-fold upregulation of TGFB1 2.55-fold
(p = 0.041); and an immunosuppressive shift, reflected by a compensatory increase in IL10 expression (M = 0.22; p, = 0.05).

A marked imbalance in the COLIA1/COL3AI ratio (COL1A41 > COL3A41) was identified, representing the molecular basis
of fibrosis and hypertrophic scar formation. Women 30-40 yr, by contrast, exhibited the most balanced gene expression profile,
which may correspond to an optimal tissue reparative potential.

Conclusion. Women >40 yr undergoing plastic and reconstructive breast surgery exhibit a molecular profile associated with
a high risk of postoperative complications. Women 30-40 yr demonstrate a more balanced gene expression profile, consistent
with a more favorable reparative tissue response and wound healing.

Key words: Wound Healing; Gene Expression; Plastic and Reconstructive Breast Surgery; Inflammation; Women; Age;
Tissue Response; Molecular and Genetic Mechanism; Regenerative Processes, Fibrogenesis.

Introduction

Reconstructive and plastic surgery plays a crucial role
in restoring form, function and quality of life in patients
undergoing treatment for congenital anomalies, trauma,
oncological conditions, degenerative diseases or aesthetic
indications. The scale of these interventions is considerable:
in the United States in 2015 alone, more than 1.5 million
surgical procedures and over three million nonsurgical
aesthetic interventions were performed [1]. Despite
significant advances in surgical techniques, perioperative
care, and biomaterials, postoperative complications remain
a substantial clinical challenge. Impaired wound healing,
excessive scar formation, surgical site infection, flap or graft
failure, and chronic postoperative inflammation continue to
adversely affect functional and aesthetic outcomes, increase
healthcare costs, and compromise patient satisfaction [2-4].
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Wound healing is a complex, tightly regulated
biological process encompassing coordinated interactions
among inflammatory mediators, immune cells,
extracellular matrix remodeling, angiogenesis, and tissue
regeneration [5; 6]. Dysregulation of any phase of this
process process — particularly the inflammatory and
matrix remodeling phases — may result in delayed healing,
hypertrophic scarring, fibrosis, or wound dehiscence.
Complications associated with implant-based breast
reconstruction are broadly classified as either short-
term or long-term [7]. Short-term complications are
considered perioperative events that may jeopardize
the success of the reconstruction, including seroma,
haematoma, infection, and skin envelope necrosis. Long-
term complications do not typically pose an immediate
risk of reconstructive failure; however, they encompass
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unfavorable aesthetic outcomes — such as implant
malposition, contour deformities, and rippling — more
serious reconstructive sequelae, including severe capsular
contracture or animation deformity, and rare systemic
conditions, such as breast implant-associated anaplastic
large cell lymphoma (BIA-ALCL) and breast implant
illness (BII). Mounting evidence indicates that individual
variability in postoperative outcomes cannot be fully
explained by surgical factors alone, underscoring the
importance of host-related biological determinants [8].

Genetic and molecular mechanisms are now recognised
as key contributors to interindividual differences in tissue
repair and susceptibility to postoperative complications [5;
9; 10]. Polymorphisms and altered expression of genes
involved in inflammatory signaling, immune regulation,
extracellular matrix turnover, and angiogenesis have been
associated with abnormal wound healing and pathological
scar formation [11-13]. Cytokines such as interleukin-6
(IL-6) and interleukin-10 (IL-10), chemokines including
C-C motif chemokine ligand 2 (CCL2), mitogen-
activated protein kinases (MAPK1, MAPKS), matrix
metalloproteinase-9 (MMP9), and structural extracellular
matrix proteins (COL1A1, COL3A1) are among the
key molecular mediators implicated in these processes.
Alterations in their expression or interaction networks
may shift the balance between physiological repair and
pathological remodeling [14-17].

The present study was therefore designed to investigate
the molecular and genetic pathways involved in the
wound healing and the development of postoperative
complications in reconstructive and plastic surgery.

The aim of the study is to evaluate age-dependent
expression of IL6, CCL2, MAPK 1, MAPKS, IL10, MMP9,
COLI1A1 and COL3A1 genes in a cohort of women
undergoing reconstructive and plastic surgery, and to
assess the molecular and genetic pathways involved in
wound healing.

Material and methods

Clinical material was collected at the Limited Liability
Company «Bukovinian Centre of Plastic and Aesthetic
Surgery» (Chernivtsi city, UA) between 2024 and 2025.
A total of 95 women were enrolled in the prospective
longitudinal cohort study and underwent reconstructive /
plastic surgery. The mean age 35.48 + 6.61 years (range:
19-57 years). All participants provided written informed
consent prior to enrolment, after which a comprehensive
assessment was performed, encompassing demographic
and clinical evaluation, instrumental examination (breast
ultrasonography or mammography), and laboratory
investigations (complete blood count and biochemical
analysis). The study was conducted in accordance with
the principles of the Convention on Human Rights and
Biomedicine of the Council of Europe, the fundamental
requirements of Good Clinical Practice (1996), and the
ethical standards for medical research involving human
participants set forth in the World Medical Association
Declaration of Helsinki. Ethical approval was obtained
from the Biomedical Ethics Commission of Bukovinian
State Medical University (BSMU).

Women were stratified by age: <30 yr (24.21%),
30-39 yr (44.21%), and =40 yr (31.58%); by the
presence of postoperative complications: complicated
cases (12.63%) and uncomplicated cases (87.67%); by
type of reconstructive or plastic surgery: augmentation
mammoplasty (69.47%), reduction mammoplasty
(5.26%), mastopexy (6.32%), mastopexy with
mammoplasty (9.47%), implant replacement (7.37%),
and implant removal (2.11%); and by type of complication:
retromammary seroma (2.11%), capsular fibrosis (6.32%),
implant retroposition with breast shape change (3.16%),
and implant rupture (1.05%). %). A total of 24.21% of
women had a history of surgical interventions at other
anatomical sites (caesarean section, ear, nose and throat
surgery, and appendectomy), and 14.74% a history of
concomitant chronic conditions (cystitis, pyelonephritis,
Gilbert syndrome, bronchitis, and meniscus tear).

Transcriptional activity of IL6, CCL2, MAPKI1,
MAPKS, IL10, MMP9, COL1A1 and COL3A1 genes in
the peripheral blood was assessed by pathway-specific
polymerase chain reaction (PCR) array using the iTaq
Universal SYBR Green Supermix SMX500 set (Thermo
Fisher Scientific Inc., Bio-Rad Laboratories, Inc.,
USA). Total RNA was isolated from blood leucocytes
using GeneAll® Hybrid-RTM Blood RNA kit (GeneAll
Biotechnology Co., Ltd., Korea) according to the
manufacturer’s instructions. The purified RNA subjected to
reverse transcription (RT) with the cDNA iScript™ gDNA
Clear Synthesis Kit (Bio-Rad Laboratories, Inc., USA).
RNA samples with integrity values ranging from —2.0
to 2.2 were included in the analysis, and all reactions
were performed in triplicate. Relative messenger RNA
(mRNA) expression of target genes was quantified using
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) as
the reference gene and normalized by the AACt method,
as described previously [18; 19]. Fold changes in gene
expression were calculated using the 2"~AACt formula.

Statistical analysis was performed using Statistica
7.0 software (StatSoft Inc., USA) and Excel® 2016™,
Categorical variables were analysed by odds ratio (OR)
with 95% confidence interval (CI) using the chi-square test
(3, df = 1); Fisher exact test was applied when expected
cell frequencies were below 5 A multivariate logistic
regression model was additionally employed. Differences
between groups were evaluated using Student’s z-test
(two-tailed, equal variances assumed; reported as mean,
M), one-way analysis of variance (ANOVA), Pearson chi-
square test, or the Wilcoxon-Mann-Whitney U test when
data distribution deviated from normality, as determined by
the Shapiro-Wilk or Kolmogorov-Smirnov tests (Z-score;
Me (Q1; Q3) with interquartile range — IQR). Statistical
significance was set at p < 0.05.

This study was conducted as part of an ongoing
Research Program of the Family Medicine Department
at Bukovinian State Medical University «Improvement
of Diagnosis and Prediction of Hypertension-Mediated
Target Organ Damage and Symptom Control in Comorbid
Pathology Considering Clinical, Metabolic, and Molecular
Genetic Predictors» (State Registration No. 0124U002524;
project period: 01 January 2024 to 31 December 2028).
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Results and Discussion

The relative normalized mRNA expression levels (AACY)
of IL6, MAPK1, MAPK8, MMP9, and TGFf1 genes in
peripheral blood, with GAPDH as the reference gene, are
presented in Figure 1. Genes associated with inflammation,
signal transduction, and extracellular matrix remodeling,
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Figure 1. Relative normalized mRNA expression of genes /L-6, CCL2, MAPK1, MAPKS, IL-10,
MMP9, COL1A1, COL3A1, TGFB1 in peripheral blood samples, using GAPDH as the reference gene
(-2~2 LogN mRNA, AACY).

Normalised mRNA expression analysis of key
immune-inflammatory, signalling, and matrix-remodelling
genes revealed a clear age-dependent molecular response
in women undergoing plastic and reconstructive breast
surgery (Table 1). The most pronounced changes were
observed in women >40 yr, indicating an increasing
molecular predisposition to impaired tissue healing.
In women <30 yr, the mean IL6 expression level was
reduced (M = -0.70), suggesting a less pronounced

inflammatory response. In the 30-40-yr group, a moderate
increase — though remaining negative — was observed
(M = -0.31), whereas women >40 yr demonstrated
a marked elevation in IL6 expression (M = 0.75; p =
0.05), indicating age-related amplification of the pro-
inflammatory activity. This finding reflects enhanced
systemic inflammation associated with an increased risk of
prolonged inflammation, seroma formation, and potential
infectious complications [20; 21].

Table 1

Genetic-molecular panel of wound healing markers by level of normalized gene expression depending
on the age of the operated women

mRNA level Expression, Me (Q1; Q3); M
Marker
<30 yr, n=12 30-40 yr, n=24 >40 yr, n=14
IL-6 0 (—2.21; 1.06); 0 (—0.49; 0.91); 0 (0; 1.69);
M: —0.70 M: —0.31 M: 0.75 (p=0.05)
cCL2 —0.46 (-0.55; 1.84); 0.01 (-2.42; 0.88); 0 (-0.66; 1.79);
M: 0.53 M: —1.84 M: 0.05
0.32 (-0.40; 1.12); 0 (-0.74; 1.05); 0.48 (—0.99; 1.43);
MAPK1 IE/I: —-0.09 ) ( M: 0.04 ) (M: 0.63 )
MAPKS 1.03 (-0.56; 2.70); -0.45 (-2.57; 1.07); 0.78 (-0.18; 3.43);
M: 1.01 M: —0.66 (p=0.028) M: 1.64 (p,=0.017)
IL-10 —-0.82 (-3.96; 1.60); —-0.76 (-0.90; 0.23); 1.14 (-1.30; 1.30);
M: -0.87 M: —1.06 M: 0.22 (p,=0.05)
MMP9 —0.20 (-2.49; 1.54); -0.72 (-3.13; 0.44); 0.83 (0.23; 1.81);
M: —0.54 M: —1.73 M: 0.82 (p,=0.002)
COL1A1 0.34 (-1.26; 2.46); —0.63 (-1.71; 1.04); 0.55 (-0.22; 3.75);
M: 0.70 M: —0.40 M: 1.53 (p,=0.017)
0.80 (0.04; 2.05); 0.03 (0; 0.39); 0.72 (-0.60; 1.04);
COL3AT Ig/l: 0.42 ) M:(—0.04 ) (M: 0.71 )
TGFB1 1.50 (1.25; 1.75) 0.80 (—1.10; 2.58) 3.82 (3.57; 4.07)
M: 1.50 M: 0.72 M: 3.82 (p=0.041)

Note. p — significance of differences with group <30 years; p, — significance of differences with 30-40 yr group.
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CCL2 gene expression exhibited the greatest variability
in women <30 yr (M = 0.53) (Table 1). In the 30-40-yr
group, a decrease in mean expression was observed
(M = —1.84), possibly reflecting reduced chemotactic
activity. In women >40 yr, expression values stabilized
near zero (M = 0.05). Age-related activation of monocyte-
macrophage recruitment may contribute to chronic
inflammation, fibrotic processes, and imbalance of M1/M?2
macrophage polarization [22].

MAPKI1 expression demonstrated a gradual age-related
increase, from near-neutral values in younger age groups
to higher levels in women >40 yr (Me = 0.48; M = 0.63),
reflecting enhanced proliferative and regenerative signaling.
The most pronounced age-related differences were observed
for MAPKS (JNK): high expression was detected in women
<30 yr (M = 1.01), significantly lower levels in the 30-40-yr
group (M =-0.66; p = 0.028), and a subsequent significant
increase in women >40 yr (M = 1.64; p, = 0.017), indicating
age-related activation of stress-associated signaling
pathways. The lowest normalized expression levels of
MAPK1 and MAPKS were observed in women 30-40 yr,
which may reflect reduced cellular proliferation or stress
signaling outside a conditionally optimal age range (<30 and
>40 yr). Activation of the JNK pathway is associated with
oxidative stress, apoptosis, and impaired angiogenesis [23],
constituting a molecular basis for the risk of flap necrosis
and delayed wound healing.

In women <40 yr, IL10 expression was reduced
(M =-0.87 and —1.06, respectively), indicating limited
anti-inflammatory compensation. Women >40 yr, by

contrast, exhibited increased normalized IL10 expression
(Me=1.14,M=0.22; p, =0.05) (Table 1), likely representing
an adaptive response to intensified inflammation. This may
reflect a compensatory immunosuppressive response to
excessive or chronic inflammation, which simultaneously
limits effective antibacterial defense and promotes
infectious complications [21; 24; 25].

MMP9 expression increased with age and reached
its maximum in women >40 yr (Me = 0.83; M = 0.82;
p, = 0.002), exceeding levels in younger women by 1.37-
and 2.55-fold (M = —0.54 and —1.73, respectively). This
finding indicates intensified collagen and extracellular
matrix degradation, wound matrix instability, and an
increased risk of seroma formation and tissue dehiscence.

Both COL1A1 and COL3A1 genes demonstrated
increased expression in women >40 yr, particularly
COL1A1, which increased approximately twofold (2.19
and 1.93, respectively), with a wide interquartile range
(Table 1, Fig. 2). COL1A1 expression was lowest in
women 30-40 yr (M = —0.40) and increased significantly
in women >40 yr (Me = 0.55; M = 1.53; p, = 0.017),
indicating age-related enhancement of fibrogenesis. In
women <30 yr, relatively high COL3A1 expression was
observed (M = 0.42), which decreased in the 30-40-yr
group (M = —0.04) and increased again after 40 years
(M = 0.71), consistent with changes in connective tissue
remodeling phases. This pattern reflects activation of
fibrogenesis and imbalance of the COL1A1/COL3A1 ratio
(COL1AL1 » COL3ALl), constituting the molecular basis
of fibrosis and hypertrophic scarring.
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Figure 2. Relative normalized mRNA expression (AACt) of the studied genes in peripheral blood
samples, with GAPDH as the reference gene.

In women <30 yr, TGFB1 gene expression was moderate
and relatively stable (Me = 1.50; Q1-Q3: 1.25-1.75;
M = 1.50), corresponding to physiological fibrogenic
regulation and balanced tissue repair. In the 30-40-yr group,
a decrease in central tendency was observed (Me = 0.80;
Q1-Q3: -1.10 to 2.58; M = 0.72), accompanied by
substantial expansion of the interquartile range, indicating
heterogeneity of TGFB1 expression potentially related to
hormonal fluctuations, metabolic factors, or individual
differences in wound-healing regulation. In women
>40 yr, TGFBI1 expression increased 2.55-fold and nearly
fivefold compared with younger groups (p = 0.041), with
a narrow interquartile range (Table 1). In the majority of
participants, transcriptional activity of TGFB1 was not
detected, possibly attributable to its transient expression,

post-transcriptional regulation, or predominantly local
(tissue-specific) activation not reflected in peripheral blood.

To provide an integrated assessment of molecular risk
for postoperative complications, a Molecular Complication
Risk Index (MCRI) was developed. The index is based
on a weighted sum of normalized expression levels
of genes involved in inflammation, stress signaling,
and extracellular matrix remodeling (wound healing).
Given that gene expression values are presented in
folds (AACt), rank-based normalization was applied
for each gene: low expression (Me < Q1) = 0 points;
moderate expression (Q1 < Me < Q3) = 1 point; high
expression (Me > Q3) = 2 points. The expected age-
related stratification of postoperative complication risk is
presented in Table 2.
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Table 2
Expected age-related stratification of the risk of postoperative complications
Age Molecular profile Expected result of MCRI, points
<30 yr Moderate inflammation, active ECM 5-8
30-40 yr | Balanced response 3-6
>40 yr High activity of inflammation +MMP9 + MAPK8 + COL1A1 + TGFB1 9-14

Note. ECM — extracellular matrix

According to MCRI values: 0-5 points indicate low risk
of postoperative complications (physiological healing);
6-10 points indicate moderate risk (seroma formation,
prolonged inflammation); MCRI >11 points indicate high
risk (infection, necrosis, fibrosis, capsular contracture, etc).
The highest MCRI values, corresponding to an unfavorable
molecular profile, are associated with women >40 yr.

Following reconstructive breast surgery, tissues within
the wound area frequently experience hypoxia. This
condition activates hypoxia-inducible factor-1o (HIF-1a),
a key transcription factor that regulates cellular adaptation
to hypoxia and initiates the expression of genes involved
in angiogenesis, metabolism, and cell survival [20; 26].
Under reduced oxygen tension, HIF-1a becomes stabilized
and promotes the synthesis of vascular endothelial growth
factor (VEGF), which is critical for neovascularization and
tissue repair.

Dysregulation of this pathway — whether driven by
chronic inflammation, oxidative stress, or comorbid
conditions — may result in impaired tissue regeneration
and fibrosis, thereby compromising wound healing and
promoting pathological scarring. Under these conditions,
the synthesis of transforming growth factor-§ (TGF-p) is
activated. TGF- plays a dual role [27]: under physiological
conditions, it stimulates cellular proliferation and tissue
repair, enhances collagen synthesis (COL1A1, COL3Al),
and suppresses extracellular matrix degradation through
inhibition of matrix metalloproteinases (MMPs); during
prolonged inflammation, however, excessive activation
of TGF-B promotes pathological extracellular matrix
accumulation, fibroblast activation, and the development
of fibrosis [28; 29].

This mechanism is of particular relevance to wound
healing following major surgical procedures and may
be associated with increased tissue stiffness, contracture
formation, and aesthetic complications after breast
reconstruction [30].
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Conclusion

Women >40 yr undergoing plastic and reconstructive
breast surgery exhibit a molecular profile associated with
a high risk of postoperative complications, characterised
by enhanced pro-inflammatory signaling (IL6), activation
of stress-related pathways (MAPKS), intensified
extracellular matrix remodeling and collagen degradation
(MMP9), increased fibrogenesis (COL1A1, TGFp1), and
a compensatory immunosuppressive response (IL10). The
pronounced imbalance in the COL1A1/COL3AT ratio
constitutes a molecular basis for fibrosis and hypertrophic scar
formation. Women 30-40 yr, by contrast, demonstrate a more
balanced gene expression profile, consistent with a more
favorable reparative tissue response and wound healing.

Prospects for further research. Include prospective
validation of the proposed molecular risk index, investigation
of tissue-specific gene expression dynamics, and assessment
of personalised perioperative strategies aimed at reducing
postoperative complications in high-risk age groups.
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Pesrome.

HesBakaroun Ha JOCSATHEHHS B XipyprivHUX TEXHIKAX Ta MepionepaiifHoMy JOTVIAI, MiCISONepaliiHi YCKIaHECHHS, BKIIOYAI0YH
MOPYIICHHS 3arO€HHS paH, MaToJoTiuHe pyOLOBaHH, iH(EKIIis Ta BINTOPrHEHHs KiIanTs abo TPaHCIUIAHTAaTa, 3aTHIIAI0THCS 3HAYHOIO
KIIIHIYHOIO TIPOOJIEeMOI0, HETaTHBHO BILIMBAIOYN HA PE3YNIBTATH Ta 3a0BOJICHICTD MAIi€HTIB, OHOYACHO 301IBIIYIOYN BUTPATU Ha
OXOPOHY 3710pOB’s1.

Merta. [Jocmigutu excrpecito rexis [IL6, CCL2, MAPK1, MAPKS, IL10, MMP9, COL1A1 ta COL3A1 3anexHo Bif BiKy Y KOTOPTi
XKIHOK, SIKi HepeHEeCIH PeKOHCTPYKTHBHY Ta IUIACTHYHY Xipyprilo, a TAKOX OLiHKa MOJNEKY/IIPHUX Ta TeHETHYHHX IUIAXIB, 0 OepyTh
y4acTb Yy 3aTO€HHI paH.

Marepiai Ta MeTomy. Y HPOCIEKTHBHOMY IO3/10B)KHBOMY KOTOPTHOMY JIOCIII/DKEHHI B3SUIH y4acTh 95 KiHOK, SIKMM OyJo IpoBe-
JICHO PEKOHCTPYKTUBHY/TUTaCTHYHY Xipyprito. CepenHiit Bik 35,48+6,61 pokis (Big 19 no 57 pokis). Bei xiHku mignucand iHpopmo-
BaHY 3TOJy Ha y4acTb Y AOCIIKEHHI, icIs 90T0 M OYyII0 BUKOHAHO KOMIUIEKC JIeMOrpadiqHnX, KIIHIYHAX, IHCTPYMEHTAIbHUX Ta
naboparopHUX o0cTekeHb. JlocmiKeHH IPOBOIMIIOCS BIATIOBIAHO 10 MpUHIUMIB Pagn €Bpornu 3 mpaB JTIOAWHU Ta 010MEAUIIUHH.
ETHyHe cXBaJeHHs Ha IPOBEJCHHS JOCIIKeHHS oTpuMaHo Bij Kowmicii 3 6ioMennuHoi eTHki ByKOBHHCBHKOTO JIepyKaBHOTO MEANYHO-
ro yHiBepcutety. XKinkn Oymu po3mnozineHi 3a Bikom: <30 pokis (24,21%), 30-39 pokis (44,21%), >40 poxis (31,58%); 3a HasBHiCTIO
yckimagaeHb (HasBHI — 12,63%, 6e3 ycknanaeHs — 87,67%). Tpanckpumniitny aktuHicts renis 1L6, CCL2, MAPK1, MAPKS, IL10,
MMP9, COL1A1 ta COL3A1 y nepudepudHiit KpoBi KociimxyBanu 3a gomoMororo [1JIP-ummy, cnenngiqHoro i MeBHUX MUIAXIB.
Ounmena PHK mpoitnnra 3soporny tpanckpumnmito (3T) 3 kIHK. Craructuunuil aHamiz mpoBeaeHo 3a TOTOMOTOI0 ITPOrpaMHOTO
3abe3neueHHs Statistica 7.0 (StatSoft Inc, CILIA) ta Excel® 2016™. JocmimkeHHs Oylio IPOBEAECHO B paMKaX MOTOYHOI KOMITIEKCHOT
HayKOBO-J0CJiIHOT IporpaMu Kadeapu ciMeiiHoT MeAMIUHN ByKOBHHCBKOTO IEPKaBHOTO MEMYHOTO YHIBEPCUTETY « YIOCKOHAIICHHS
JIarHOCTHKH Ta MPOTHO3yBaHHSI TIIEPTOHIYHOTO YPa)kKeHHS IEBHUX OpPraHiB-MillleHeH 1 KOHTPOJb CUMIITOMIB TIPH CYIIYTHIX 3aXBOPIO-
BaHHSX 3 YpaxXyBaHHAM KITiHIKO-MeTaOOJIYHIX Ta MOJEKYIAPHO-TEHETHIHUX MPEAUKTOPiBY» (IepkaBHa peectpamis Ne 0124U002524;
TepMiH BUKoHaHHS: 3 1 ciuasg 2024 poky 1o 31 rpyxas 2028 poky).

PesyabTarn gocaimxenns. )Kinku BikoM >40 pokiB, sIKi IIEpEeHECIN UIACTHYHI Ta pEKOHCTPYKTHBHI OTepallii Ha MOJOYHIiH 321031,
XapaKTePU3YOThCS BUCOKUM MOJICKYJIIPHUM HpodiieM pU3HKy MicisonepauiiiHuX yCKIIaJHeHb, IKUl BKIIIOYAE MiABUICHY IpO3a-
MaJbHy aKTHBHICTb, IO BiTOOpakaeThes 301IbIIeHOI0 ekcnpeciero reHa IL6 (M = 0,75; p = 0,05), nocuineHHsIM mpostiepaTUBHUX Ta
pereHepaTHBHUX TporieciB 3a ekcrpecito TeHa MAPK1 (M = 0,63) Ta akTHBaLil0 CHTHAIBHIX [UISAXiB, OB’ SI3aHUX 31 CTPECOM, PO IO
cBimunth excrpecis MAPK8 (M = 1,64; p=0,017). Leii mpodinb Takok XapaKTepu3yeThCS iIHTEHCHBHIM PEMOJICITIOBAHHM ITO3aKITiTHH-
HOTO MaTPHUKCY Ta MOCUIICHOIO JIETPajaliclo KoJareHy Ta MaTPUKCY, IO BiJoOpakaeThCs MiABUIIEHO ekcpecieto MMP9 (M = 0,82;
p =0,002), a Takoxx mocueHnM ibporeHe3oM 3 BopazoBuM 301nbmreHHsM excripecii COL1A1 (M = 1,53; p1=0,017), 61 momMipHIM
30impmenHsM COL3A1 (B 1,69 Ta 0,75 pa3u) Ta BupaxeHor minsuieHoro peryssmiero TGFB1 y 2,55 pasy (p = 0,041). Kpim Toro,
CIIOCTEPIraeThCs IMyHOCYIIPECHBHHH 3CYB, IO BiTOOPaXKAETHCSI KOMIIEHCATOPHUM 30ibmIeHHsM excnpecii IL10 (M = 0,22; p1 = 0,05).

Beranosumu momitHui auc6ananc y cuiBBigHomenHi COL1A1/COL3A1 (COL1A1 >»> COL3A1), mo BimoOpaxae MONEKYIIPHY
0CHOBY (piOpo3y Ta yTBOpEHHs rinepTpodiyaux pyouiB. HaromicTs, xinku Bikom 30-40 pokiB AeMOHCTpYBaIM HaHOLIBII 30a1aHCOBAHU
podisik eKcpecii reHiB, Mo MOKE BiAMOBITATH ONTUMAIBHOMY MTOTSHIIANTY peraparii TKaHHH.

BucnoBku. XXinku BikoM moraz 40 pokiB, SKi IEPEHECIN IUTACTHYHI, YH/ Ta PEKOHCTPYKTHBHI XipypridHi BTpy9YaHHs Ha MOJOYHIH
3aJ1031, IEMOHCTPYIOTh MOJEKYJSAPHUHA MPOodiih, acOMiHOBaHUH 13 BUCOKHM PH3MKOM IiCISIOTIEpalifHUX YCKIaaHEHb. JKiHKH BiKOM
30-40 pokiB JeMOHCTPYIOTH OLTBIT 30aIaHCOBAaHUIT TPOQITB eKCIpecii reHiB, MO BiAMOBIIa€ CIPUATIMBIIIIN pemapaTHBHIN BiIIOBIIl
TKAaHHH Ta 3aTO€HHIO PaH.

K1040Bi cj10Ba: 3aroenns pan; exkcrpecis reHiB; MIacTHYHA Ta PEKOHCTPYKTHBHA Xipyprisi MOJIOUHOT 3aJ1031; 3amaseHHs;
JKIHKY; BIK; TKAHWHHA Bi/IMTOBib; MOJIEKYISIPHO-TEHETUIHII MEXaHi3M; pereHepaTHBHI IpouecH; GidporeHes.
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