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Pesynpratu. B Tabnuui npeacraBieHi pe3yabTaTd BU3HAYECHHS 010XIMIYHUX MOKA3HUKIB CTaHy
KICTKOBOI TKaHWHU IIypiB, skl crioxkuBaau CCO Ta OTpUMYBaJId OPOIICHHSI POTOBOI MOPOKHUHH
3yOHHM eiKcupoM «M'SITHHIA + eKCTPaKT aMapaHTy».

Tabmuus 1. — bioximivHI TOKa3HUKHU CTaHy KICTKOBOI TKAHWHU TIAPOJIOHTA IITYPIB, K1 OTPUMYBAIIH
CCO Ta opoeHHs] pOTOBOi HOPOXKHUHHU 3yOHUM €TIKCHPOM «M'ATHUH + eKCTPAaKT aMapaHTy»

Ne bioxiMiuHMIA TOKa3HUK Kontponb CCO : CCQ * 3YOuuid extikcup
/1 «M'THHH + €KCTPAKT aMapaHTy»
1 | Kucna docdaraza (KD), 1,87 + 0,30 3,70+ 0,29 230+021:P>01: P,<005
MKKAaT/KT P<0,01
2 | JIyxna docdaraza 36,77+ 3,31 ) )
(1), MxKaT/xr 48,10 + 2,63 P <005 47,05+ 4,42; P>0,2; P,<0,05
3 | Minepamnizyrouuit 99+21 , ,
irnexc (MI) 25,70+ 2,8 P <001 20,4 +2,0; P>0,05; P;<0,01
4 | Kamouit moms/ir 197030 | M| 1014013,P>02 P> 005

Ipumimxka: P — B nopiBHsSHHI 3 rpynoro «KoHTpomby, P; — B mopiBHsHHI 3 Tpymnoto «CCO».

Sk BuAHO 3 oTpuMaHuX gaHuX, cnoxuBanHa CCO mpotsroMm 75 nHIB BABiWi 301ibIIye
akTuBHiCTh KD, BABIUI 3HIKYE MiHEPaAIi3yIOUU 1HIEKC.

VY mypiB, sxi orpumyBanu CCO, a 3 31 mHS I0IAaTKOBO OTPHMYBAJIM OPOIICHHS POTOBOI
MOPOKHUHU 3yOHUM  emikcupoM «M'ATHUH + eKCTpakT amapaHTy» Maibke MOBHICTIO
HopMaitizyeTbes piBeHb KO, JI®, MI ta BMICT KaJbIlito.

BucHoBku. CroxuBaHHS CMaX€HOi COHSIIHMKOBOI OJii BHUKIMKAE€ Yy UIypiB PO3BUTOK
0CTEOTOPO3Y B KICTKOBIH TKaHHWHI MApPOJIOHTA.

OporieHHs cTu30BOT 000JIOHKU POTOBOI MOPOKHUHU 3yOHUM €NIKCHPOM «M'ATHUN + eKCTPaKT
amMapaHTy» B 3HaYHIH Mipi MOTIEPEKYE PO3BUTOK OCTEOIOPO3Y KiCTKOBOT TKAHUHU ITAPOJIOHTY.
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PATHOGENETIC MECHANISMS OF ORCHITIS DEVELOPMENT IN
BOYS ASSOCIATED WITH MUMPS VIRUS INFECTION

Buha V., Huliiva V., Kovaltsova M., Ogneva L.
Kharkiv National Medical University, Kharkiv, Ukraine

Introduction. Mumps is an acute, highly contagious viral disease caused by the mumps virus
(MuV), a member of the Paramyxoviridae family. The infection primarily affects children but can
lead to serious complications in adults, including parotitis, orchitis, oophoritis, aseptic meningitis,
encephalitis, and pancreatitis. Of particular concern is the association between mumps and the
development of male infertility. Before the introduction of the mumps vaccine, orchitis occurred in
approximately 30 % of infected post-pubertal males. Today, due to vaccination, the incidence of
this complication has significantly decreased (Wu H., 2021). However, despite widespread
immunization, mumps outbreaks have been reported in recent years, especially among unvaccinated
groups, leading to an increase in cases of orchitis and other complications.

Aim of the study. To investigate the pathogenetic mechanisms of orchitis in mumps infection
and its impact on reproductive function in boys.
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Materials and Methods. The study is based on a systematic analysis of scientific literature,
including articles, meta-analyses, and reviews. The primary databases used for research were
PubMed, Scopus, and Web of Science. Results and Discussion. The pathogenesis of mumps orchitis
involves pathological processes such as direct viral damage, vascular disorders, inflammatory
responses, and autoimmune reactions.

The mumps virus enters the body through the respiratory tract and spreads hematogenously,
allowing it to reach the testes following systemic viremia. Due to its high tropism for glandular
tissue, the virus crosses the blood-testis barrier and infects.

Analysis and discussion. Leydig cells, Sertoli cells, and the spermatogenic epithelium. Its
interaction with sialic acid receptors leads to structural and functional tissue damage (Wu H., 2021).

Viral infection activates local immune cells (macrophages, neutrophils), accompanied by the
release of pro-inflammatory cytokines (IL-1pB, IL-6, TNF-a). The resulting intense inflammation
leads to swelling, which impairs tissue blood supply and causes local ischemia. A key factor in the
development of orchitis during mumps infection is the imbalance between prostacyclin (PGI2) and
thromboxane A2 (TXA2). Prostacyclin (PGI2), synthesized by endothelial cells, promotes vasodilation
and inhibits platelet aggregation, maintaining adequate testicular blood flow. Conversely,
thromboxane A2 (TXAZ2), produced by activated platelets, promotes vasoconstriction and platelet
activation, worsening microcirculation and contributing to thrombosis (Rucker D., 2022).

In orchitis, viral infection and local hypoxia shift the balance toward increased TXAZ2 synthesis,
exacerbating vascular wall damage and triggering tissue ischemia. This also reduces PGI2
production by endothelial cells due to oxidative stress and cytokine cascades. Increased production
of reactive oxygen species (ROS) in inflamed testicular tissue enhances oxidative damage to
cellular DNA and proteins. This contributes to apoptosis in Sertoli and Leydig cells, impairing
spermatogenesis and hormonal testicular function (Sharma P., 2023). Destruction of the blood-testis
barrier due to inflammation leads to the entry of testicular autoantigens into the systemic
circulation. This may trigger the formation of autoantibodies, contributing to chronic inflammation
and tissue damage even after recovery (Jiang Q., 2017). Morphologically, orchitis is characterized
by interstitial edema, leukocyte infiltration, cellular necrosis, and seminiferous tubule atrophy.
These processes underlie impaired spermatogenesis and irreversible reproductive dysfunction.

Conclusion. Orchitis due to mumps infection is a serious complication that can lead to irreversible
testicular damage, especially during pubertal development. The pathogenesis of mumps-associated
orchitis is multifactorial, involving viral invasion, inflammatory reactions, endothelial dysfunction,
and immune disturbances. The imbalance between prostacyclin and thromboxane, impaired blood
flow, and oxidative stress largely contribute to testicular tissue damage. Destruction of the blood-
testis barrier and autoantibody formation increase the risk of infertility in adulthood.

Early intervention and timely treatment are essential to prevent long-term consequences such as
chronic inflammation and infertility.

Keywords: orchitis, mumps, pathogenesis, vaccination, immunization.
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