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In most countries of the world, even in peacetime, traumatic injuries to the organ of vision remain one of the
leading causes of disability. In Ukraine, due to the widespread use of explosive weapons, the frequency of eyeball
injuries has increased significantly. The type and severity of such injuries directly depend on the nature of the trau-
matic factor, the force of the impact and the localization of the explosive effect, which is primarily reflected in the
condition of the eye membranes. The aim of the study was to identify the patterns of restructuring of the structural
components of the eyeball and its membranes under conditions of experimental trauma. During the experiment,
morphological changes in the structures and membranes of the eyeball caused by the action of the shock wave were
investigated, taking into account the time dynamics.

In the acute period, during the first day after injury, erosions, opacities, and in some cases even ruptures of the
outer fibrous membrane were observed in the cornea. On the seventh day, in the early period, spot-like opacities
were formed in the form of clusters of grayish dots under the epithelium, which partially raised it. On the fourteenth
day, which corresponded to the late period, the development of dystrophic processes and the formation of scar tissue
were recorded. In the distant, thirty-day period after the impact of the shock wave, the changes became more struc-
turally pronounced, covering various membranes and internal structures of the eyeball. The analysis showed that,
despite the primary damage to the outer layers — in particular, the fibrous membrane, which is the first to contact
the shock wave — pathological changes occur at all levels of the eyeball structure. Each membrane exhibits its own
characteristics of reaction at different time periods after injury. In addition, significant changes occur in the internal

structures of the eye, in particular in the lens, which indicates the complex nature of post-traumatic changes.
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Connection of the publication with planned re-
search work.

The research was carried out within the framework
of the scientific topic of the Department of Clinical
Anatomy, Anatomy and Operative Surgery “Study of the
Morphogenesis of Organs and Tissues in Experimental
Animals and Humans under the Influence of External
and Internal Factors in Ontogenesis”, state registration
number 0124U005025.

Introduction.

In most countries, in peacetime, injuries to the organ
of vision and related complications occupy a leading
place among the causes of unilateral or bilateral blind-
ness and disability. As a rule, trauma causes a complex
lesion of the entire visual analyzer, namely mechanical
damage to its links starting directly from the eyeball,
the conductive pathways of the subcortical and cortical
centers, which can manifest itself in various symptoms
in clinical practice [1, 2, 3, 4]. Due to the emergence
of explosive weapons in our country, the frequency of
eyeball injuries has unfortunately increased significant-
ly. Depending on the nature of the injuring weapon, its
force and place of application, various types of damage
to the organ of vision can occur, which primarily affect
the membranes of the eyeball. Fragmentary wounds
after exposure to a shock wave can be accompanied
by the introduction of one or many foreign bodies into
the superficial or deep layers of the cornea, flying with
great force, can pass through the outer membranes
of the eye and be located at the bottom of the ante-
rior chamber, lens, vitreous body or near the wall of
the inner membrane of the eyeball [5, 6]. Penetrating

wounds are characterized by the fact that the foreign
body twice violates the integrity of the membranes of
the eye and can be located in the deep, mainly poste-
rior, layers of the sclera or adjacent to its outer layers,
or be at different distances from the membranes of
the eye. The consequence of penetrating eye injury is
rough corneal scars, which are often large in area and
depth. The danger of any perforating wound is always
the possibility of infection inside the eye and may be
accompanied by burning of the iris and the formation
of coloboma of the iris [7, 8]. In ophthalmic military
surgical practice, corneal deformation, or keratoconus,
is a progressive disease in which the cornea becomes
thinner and bulges, acquiring a conical shape. And due
to the conical shape of the cornea, in keratoconus,
light rays at its different points are refracted unevenly,
so visual acuity decreases, as in myopia, a person sees
objects distorted, lines are broken, as in astigmatism.
At different degrees of keratoconus, the cornea thins,
up to a rupture, which is accompanied by severe pain.
This leads to distortion of vision, as light cannot focus
correctly on the retina. It is associated with a violation
of the optical-mechanical properties of the main sub-
stance of the cornea and the formation of scar tissue.
In addition, these scars are often fused with the iris,
lens capsule and even the vitreous body, if the integ-
rity of the boundary membrane is violated. In severe
cases, there is a detachment of its root — iridodiadesis,
and this detached part of the iris can be stretched in
the form of a string, can be wrapped or turned out by
the pigment sheet [9]. Damage also occurs in the struc-
tures of the internal environment — the lens, for exam-

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 — Issue 4 (179)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

275



MOP®ONOrIA / MORPHOLOGY

ple, traumatic cataracts: semi-absorbed or membra-
nous, in which traumatic aphasia is observed. Typically,
such cataracts are fused with the iris, retinal detach-
ment or vitreous membrane, cornea, which are com-
plicated and combined with hemophthalmus. In this
case, intraocular pressure often increases. Depending
on the age of the victim, the severity and nature of
the damage to the lens, its mass can be completely or
partially resorbed. Since each function is based on the
structure of the organ, and its disruption due to the
influence of pathogenic factors is the basis for the de-
velopment of a pathological process that determines
its nature and features of clinical manifestations, there
is undoubtedly a need to study the morphological char-
acteristics of the organ, especially after injury [10]. Tak-
ing into account the above, we believe that this study,
which concerns the study and analysis of changes at
the macroscopic level when the peripheral part of the
visual sensory system is damaged by a shock wave, is
relevant, both from the point of view of experimental
morphology and from the point of view of practical
ophthalmology and surgery.

The aim of the study.

Establishing the regularities of the restructuring of
the structural components of the eyeball and its mem-
branes under conditions of experimental trauma.

Object and research methods.

A total of 105 (100%) rats participated in the exper-
iment, which were divided into control and four exper-
imental groups - acute, early, late and remote periods
(21 rats in each group). During the work, as a result
of the impact of the shock wave, not a single animal
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died. In our experiment, we investigated the impact of
the shock wave using a second experimental model,
but with additional features, in accordance with the
received patent of Ukraine (Pat. 146858 Ukraine, MPK
G09B23/28). Experiments with laboratory animals met
the ethical requirements of the European Convention
on the Use of Vertebrate Animals for Experiments. Eu-
thanasia of animals at the end of the experiment was
carried out by administering a lethal dose of sodium
thiopental.

Research results and their discussion.

As a result of our study, we investigated and
analyzed the consequences that occur in the structures
and membranes of the eyeball after the impact of a
shock wave in the acute, early, late and remote periods.
In the acute period, on the first day, we observed in
the cornea: erosions and opacities and in one case -
ruptures of the outer membrane of the eyeball, in the
early period, on the seventh day — spot-like opacities of
the cornea, which consist of grayish dots that lie under
the epithelium and lift it, in the late period, on the
fourteenth day — with the development of dystrophic
changes and the formation of scar tissue — in the
remote period, on the thirtieth day, after the impact of
a shock wave (fig. 1 A, B, C, D).

Characteristic changes also occurred in the iris at
different periods after the experiment. In the acute
period, darkening in the form of a wide crescent-
shaped strip and a change in the color of the iris were
observed, in the early period - wrinkling of the iris and
growth of the spot, in the late period — the beginning of
scar connective tissue of the iris with a

g

Figure 1 — Macroscopic preparation of the cornea of the eyeball of the experimental groups: A — corneal rupture after injury in the acute
period, B — spot-like opacities of the cornea in the early period, C — corneal dystrophy in the late period, D — corneal scar with secondary
corneal dystrophy with a partially false pterygium in the separated period. Designations: the arrow indicates the spot-like opacities of the

cornea (B) and the corneal scar (D).
- — _ S
|

Figure 2 — Macropreparation of the iris of the eyeball of the experimental groups: A — darkening in the form of a wide strip and change in
the color of the iris in the acute period, B — wrinkling of the iris and growth of the spot in the early period, C — dystrophy of the iris with
a clot of longitudinal narrow hemorrhage, D — dystrophy with areas of atrophy in the separated period. Designations: arrows indicate
hemorrhages in the iris (C, D).
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Figure 3 — Macropreparation of the retina of the eyeball of the experimental groups. Retina of rats of the experimental groups in a sagittal

section: A — acute period (areas of opacity), B — early period (wrinkles), C — late period (detachments), D — remote period (dystrophic and
degenerative changes). Designation: arrows indicate milky-white opacity of the retina in the acute period after the experiment (A).

clot of longitudinal narrow hemorrhage and persistent
turbidity was observed (fig. 2 A, B, C, D).

Injuries or contusions of the eyeball when subjected
to blunt force leads to various consequences. As a
result of the experiment, we most often observed
hemorrhages in the anterior chamber, in the vitreous
body, which depended on damage to the iris, miliary
body and choroid. If a blunt force (shock wave) acts on
the eye directly from the front, then as a result of the
flattening of the cornea, the aqueous humor is pushed
back, and in some cases it throws the entire iris back
or tears it off from its attachment to the ciliary body
or tears its pupillary edge in one or more places. But
alwaysin all cases the pattern is that after hemorrhages,
which were a characteristic feature of the acute and
early periods after the impact of the shock wave, in the
late and remote periods, persistent opacities remained
at their sites or connective tissue developed, which was
connected to the retina — the inner membrane of the
eyeball, in which the following changes also occurred
after the impact of the shock wave.

In the acute period, on the first day after the
experiment, areas of turbidity appeared in the retina,
which had milky white spots of various shapes. In the
early period, wrinkling of the retina was observed,
and in the late period, its detachment and, as a
consequence, degenerative changes that progress in
the long-term period after the impact of the shock
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wave (fig. 3 A, B, C, D). During retinal detachment, its
connection with the pigment epithelium was disrupted,
as a result of which the retina was exposed to the
vitreous body, a cavity was formed between it and the
pigment epithelium, which was immediately filled with
fluid, as a result of deep changes during trauma. The
retina is firmly fused with its base only in two places -
near the optic nerve head and at the ora serrate. After
exposure to a shock wave in 2 rats, retinal detachment
occurred where it was attached to the ora serrate, and
another attachment near the optic nerve head, the
retina was preserved. It is obvious that degenerative
manifestations and changes in the retina occur in all
periods after exposure to a shock wave, but at the
macroscopic level in our experiment we observed such
changes in the late and remote periods after trauma
(fig. 4A).

But we traced changes in the retina in these periods
and at the microlevel. During histological examination,
it is seen that the retina consists of ten layers. Layers
from the first to the sixth inclusive constitute the
brain part or the cerebral layer of the retina, and the
layer of outer nuclei, the outer boundary film and the
layer of rods and cones form the layer of visual cells
of the neuroepithelium or the photosensitive layer of
the retina. At the histological level in the retina, after
the action of the shock wave in the early and late and
even more in the distant period, manifestations of

Figure 4 — Macropreparation and histological section of the retina of the eyeball of rats in the late period of the experimental group: A —
macropreparation of the inner membrane of the wall of the eyeball in the late period and the arrow indicates the retina of the rat eyeball,
B - histological section of the retina on the fourteenth day of the post-traumatic period. Staining with hematoxylin and eosin (B). Scale bar =
200 pm. Designations: the white arrow indicates the lamina basilaris; the black arrow indicates the membrana limitans externa, 1 — choroid
and blood vessels, 2 — pigment epithelium, 3 — layer of rods and cones, 4 — outer nuclear layer, 5 - fibrous layer, 6 — outer reticular layer, 7 -
inner nuclear layer, 8 — inner reticular layer, 9 — ganglionic layer, 10 — layer of nerve fibers.
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Figure 5 — Macropreparation of the lens of rats of the control group: round (A, B), oval (B) and elongated (C) lens
of the eyeball of the control group.

Figure 6 — Macroscopic preparation of the lens of rats of the experimental group: the lens of the eyeball in the acute (A), early (B), late (C)
and separated period (D) of the experiment.

degeneration of the constituent cell layers of retinal
neurons and individual neurons that were connected
to the retinal pigment epithelium lining the choroid in
the back of the eye were observed — swelling of the cell
layer of neurons, their reorganization, deformation and
decomposition, which are associated, primarily, with
impaired trophic function (fig. 4B).

Along with changes localized in any of the three
membranes, numerous changes may occur that affect
a number of parts of the eye’s internal environment,
such as the lens. In rats of the control group, the lens
is transparent with even, smooth edges, has a rounded
or oval shape (fig. 5 A, B, C). When the integrity of
the lens capsule is violated, swelling of the masses
and their movement into the chamber are observed
(fig. 6A). Swollen masses of the lens can fill the entire
chamber, close the iris = completely or partially in the
early period after exposure (fig. 6B). In the late and
separate periods of the experiment, we observed more
phenomena of post-traumatic cataract, which were
characterized by great diversity (fig. 6 C, D).

Conclusions.

Thus, analyzing all the results of post-traumatic
changes in the structures of the eyeball and its
membranes, it is possible to conclude that despite the
fact that in the experiment at first glance the fibrous
membrane suffers, as the outer membrane, which first
encounters a shock wave of mild severity, but changes
are observed at the level of all membranes and each
membrane has its own characteristics at different
periods of time after the experiment, and special
changes also occur at the level of the structure of the
internal environment of the eyeball, the representative
of which is the lens.

Prospects for further research.

In the future, it is necessary to identify and
thoroughly investigate changes at the histological level
of the structural components of the membranes of
the eyeball after exposure to a shock wave at different
periods of time.
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3AKOHOMIPHOCTI NOCTTPABMATUYHUX 3MIH OBOJIOHOK O4YHOIO AB/IYKA
B YMOBAX EKCMTEPUMEHTY

[OHinpoBCbKUiA aeprKaBHUII MeauuHuit yHiBepcuTteT (M. OHinpo, YKpaiHa)
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Y binbwocmikpaiH cgimy, Hag8imb y MUpHUl Yac, MPABMAMUYHI YyUIKOOM EeHHS 0p2aHa 30pYy 3aAUWAMbCA 00HIE
3 MPOGIOHUX MPUYUH iHB8AnIOHOCMI. B YKpaiHi, y 38’A3Ky 3 WUPOKUM 3aCMOCY8AHHAM 8ubyxoeoi 36poi, yacmoma
ypaxceHb 04HO20 A6yKa cymmeso 3pocaa. Tun ma supamceHicme MaKux MOWKoOHeHs be3nocepedHbo 3aaexams
8i0 xapakmepy mpasmysasbHO20 YUHHUKQG, cuau yoapy ma soKanizauii eubyxoeozo enausy, wo Halinepue
sidbusaemoca Ha cmaHi 060/10HOK oKa. Memoto nposedeHo20 00cnidOHeHHA byno susasneHHs 3aKoOHoMipHocmel
nepebydosu cmMpyKmypHUX KOMMOHeHMi8 04yHo20 Absayka ma (io2o 060/0HOK 30 YyMO8 eKcrepumeHmasnbHo!
mpasmu. Y xo0i ekcriepumeHmy 6ys10 00C1i0HeHO MOpPEOs02iYHi 3MiHU 8 CMpPyKmMypax i 060/10HKAX 04HO20 A6YKa,
CrpuYuHeHi diero yoapHOI xeusi, 3 ypaxy8aHHAM 4aco80i OUHAMIKU.

Y eocmpuli nepiod, npomszom nepwoi 0obu nicaa MpasmMye8aHHS, y poeieyi criocmepiaanu eposii, TOMymHiHHS,
a 8 OKpemMux 8UNadKax — HABIMb PO3pusU 308HIWHLOI ibpo3HOi 0b60s10HKU. Ha ceomy 006y, y paHHili nepiod,
gopmyesanuca naamornodibHi NOMymMHIHHA y 8U2780i CKyn4YeHb Cipysamux MoYoK nid ernimesiem, SKi YaCMKo8o
nioHimanu lUoeo. Ha 4vomupHadysmy 006y, wo 8i0nogidasno nizHbomy mnepiody, peecmpysasau pPo38UMOK
ducmpocgpiyHux npouecie i popmysaHHs pybuesoi mkaHuHu. Y siddaneHul, mpuduyamuoeHHul nepiod nicas enausy
yoapHoI xeusi, 3MiHU cmasanu binbwW CMPYKMYypPHO BUPAHXCEHUMU, OXOMAKKYU Pi3Hi 060A0HKU ma 8HymMpiliHi
CmpyKkmypu o04Ho20 AbayKa. [posedeHuli aHani3 NOKA3a8, W0, MONPU NepP8UHHE YPaMEeHHA 308HIWHIX wapie —
30KpemMa pibpo3HOi 060M0HKU, AKA NMepuword KOHMAKMYye 3 yOapHOK X8usero, — Mamoso2iYHi 3MiHU 8UHUKAOMb
Ha 8cix pigHsAx bydosu 04HO20 A6yKa. KoxHa 060/10HKA NpoAesse 8a1ACHI 0cobausocmi pea2ysaHHs 8 pi3Hi Yacosi
nepioou nicna mpasmu. Kpim moao, cymmesi nepebydosu sidbysaromoecs U y 8HYMPpIiWHIX CMpyKmypax oKa,

30Kpema y Kpuwmanuky, Wo 8KA3ye HA KOMIAEKCHUU Xapakmep mnocmmpasmamuyHux 3miH.
Knwouoei cnoea: ouyHe A6ayKo, poeieka, paldyxKa, Cimkieka, Kpuwmanuk, yoapHa Xeuss, eKcrnepumeHm,

aHamomis.

38’A30K ny6niKauii 3 n1aHOBUMM HAayKOBO-JoCAiA-
HUMM poboTamu.

LocnigKeHHA npoBefeHi B pamKax HayKOBOI TemMu
Kadeapw KniHiYHOI aHaTOMii, aHaTOMIi Ta onepaTUBHOI
Xipyprii «JocniarkeHHa mopdoreHesy opraHiB i TKAHUH
Y eKCnepMMeHTalbHUX TBApUH Ta 0AMHM Nig, BNANBOM
30BHiLWLHIX i BHYTPiWHiX paKTOpiB B OHTOreHesi», Homep
AeprkaBHoi peecTpauii 0124U005025.

Bcryn.

Y 6inblWoCTi KpaiH, B MUPHUI Yac, TPAaBMU OpraHy
30py Ta 3B’A3aHi 3 UMM YCKNAfHEHHA, 3alMatoTb Npo-
BiAHe MicTo cepen NpuMYMH oAHO abo ABOCTOPOHHbLOT
CNinoTK Ta iHBaNiAHOCTI. IK NpaBuaO Npwn TpaBMmBi ige
KOMMJIEKCHE YParKeHHA yCbOro 30p0OBOro aHani3aTopa, a
Came MexaHiYyHe YLIKOAKEHHA MOro NaHOK MOYUHAKUM
6e3nocepeaHbO Big, 04HOro s6ayKa, NPOBIAHMX LWAAXIB
NiAKIPKOBUX i KIDKOBUX LEHTPIB, LLLO MOXKe NPOABAATUCA
Pi3HOK CMMNTOMATUKOI B KAiHIYHIN npaktuui [1, 2, 3,
4]. Y 38’A3Ky 3 noasoto BMOYyxoBOi 36poi y TenepiwHin
Yac B HaLLIOI KpaiHi YacToTa yparkeHHs 04HOro sbayKa, Ha
¥anb, AyKe 3pocna. 3aNexHo Big xapaktepy 36poi, wo
PaHWTb, CUAM i MicuA 1T 3aCTOCYBAHHA MOXYTb HAaCTyNUTH
pi3HOro poAy MOLIKOAMKEHHA OpraHy 30py, fAKi y nepuuy
yepry BNAMBaOTb Ha 060/10HKM O4YHOro ABAyKa. Ockon-
KOBIi NOpPAHEHHA Nicaa BNAMBY yAAPHOI XBUAI MOXYTb Cy-
NPOBOAKYBATUCA BNPOBAAXKEHHAM O0fHOro abo 6e3niyi
CTOPOHHIX Ti/l y NoBepxHeBi abo rMBOKi Wwapu porosoi
060/10HKM, Lo NeTATb 3 BE/IMKOK CU/I0KD, MOXKYTb Npo-
MNTW yepes 30BHILIHI 060NOHKM OKa i po3TalloByBaTUCA
Ha [Hi NepeaHboi Kamepu, KPULLTAZINKY, CKIOMNOAIBHO-
My Tifli @60 6ins CTIHKM BHYTPILWHbOI 060/IOHKM OYHOTO
A6nyKa [5, 6]. HackpisHi nopaHeHHA xapaKTepusyrTbCa
TUM, L0 CTOPOHHE TiNO ABiYi NopyLye LinicTb 060/10HOK

OKa i MOJKe PO3TalloBYBATUCA B IMMBOKMX, NEepeBaKHO
3afHiX, Wwapax cknepu abo npuaaraty Ao 30BHiWHIX i
wapis, abo nepebyBatn Ha pi3Hil BiacTaHi Big obono-
HOK OKa. Hacnigkom npoHWKao4Yoro noLKOAMEHHA OKa
€ rpybi pybui poriBku, siKi HepiaKo byBalOTb BEJNMKMMMU
naouLeto i MmMbuHotw. 3aBxKan Hebesneka BCAKOro nep-
¢bopaTMBHOrO MOpPaHEHHA MNOMATAE B MOXK/IMBOCTI BCepe-
OVHY OKa iHOeKLUji Ta MoXKe cynpoBOAXKYyBaTUCS BMMAny
pagyXKn Ta dopmyBaHHA Konobomum paiayxHoi obo-
NIOHKM [7, 8]. B odTanbMO/IOrYHOT BilICbKOBOI XipypriuHoi
NPaKTULi 3yCTPIYAETLCA, AK HACNIAKU TPAaBMYBaHHA — Ae-
dopmaLia poriBkM OKa, abo KepaTOKOHYC — Lie Nporpecy-
lo4e 3aXBOPHOBaHHA, NPU AKOMY POTiBKA CTAE TOHLUOHO i
BUMWHAETLCA HabyBatouM KOHIYHOT dopmu. A yepes Ko-
HyconoaibHy dopmMy poriBKM NPU KEPATOKOHYCi NPOMEHI
CBiTAa B ii Pi3HMX TOYKAX NePENOMIIOIOTLCA HEPIBHOMIpP-
HO, TOMY rOCTPOTa 30pPY 3HWMMKYETLCA, AK NPU KOPOTKO30-
pocTi, ntoanHa 6aunTb NpegMeTn CNOTBOPEHMUMMU, AiHii
— 31aMaHMMK, AK NPW acTUurmaTusmi. Mpwm pisHux ctyne-
HAX KepaTOKOHYyca BiAOYBAETbCA BUTOHYEHHA POFIBKM,
aXK 40 pPO3pMBY, LLO CYNPOBOAKYETLCA BUPaAXKeHUM 60-
NIbOBMM CUHApPOMOM. Lle npn3BoauTb A0 CMOTBOPEHHA
30pY, OCKi/IbKM CBIiT/I0 HE MOXKe NpaBUbHO CHOKyCyBa-
TUCA Ha CiTKiBLi. BOHO NoB’si3aHe 3 NOpyLUEHHAM ONTU-
KO — MeXaHi4YHMX BNACTUBOCTEN OCHOBHOI PEYOBUHMU
poriBku Ta popmyBaHHAM pybLEBOI TKaHMHKU. [JOo TOro
X Ui pybui yacTo 6yBatoTb 3pOLLEHi 3 paayKHow obo-
JIOHKOIO, Kamncynoo KpULWTaAMKa i HaBiTb 3i cknonog,i6-
HUM TiNOM, AKLO NOPYLUYETLCA LINICTb NPUKOPLOHHOI
MembBpaHn. Y TANKKUX BUNaAKax CNoCTepiraeTbCcs Biapms
il KopeHs — ipuaogiagisto i uA BigipBaHa YacTMHa pai-
AYKHOT 060N0HKM MOXKe BYTU HATATHYTA Y BUTNALI TAXKA,
MoxKe 6yTn 3aropHyToto abo BMBEPHYTOK MiIrMEHTHUM
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JINCTKOM Ha30BHI [9]. YwKoarkeHHs BigbyBatoTbea iy
CTPYKTYpPax BHYTPILLHbOrO cepefoBuLLa — KPULLTANUKY,
HanpuWKaag, TPaBMATUYHI KaTapaKTU: HaNiBPO3CMOKTaHI
abo nniBYacTi, NpW AKMX CNOCTEPIraeTbcA TPaBMaTUYHa
adasina. 3a3BMuai TaKi KaTapaKTu OyBaltOTb 3POLLEHM-
MW 3 panayKHo 0OO0NOHKOW, BiAllapyBaHHAM CiT-
yacToi abo membpaHoto cKnonoaibHoro Tifla, POroBow
0060/I0HKOID, KOTPA € YCKNAAHEHUMM i MOEAHYOTHCA 3
remodTasibMoM. MpU LHOMY HACTO NiABULLYETHCA BHY-
TPILWHbO OYHWI TWUCK. 3afIeKHO Big, BiKy moTepninoro,
Bif, TAXKKOCTI Ta XapaKTepy MOLWKOAKEHHA KpULLITa/INKa
Macu MOro MOXyTb PO3CMOKTATMCA NOBHICTIO abo yacT-
KoBO. OCKiNIbKM KOXKHa OYHKLiA 6Aa3yeETbCA Ha CTPYKTYPI
opraHa, a il NopywWweHHA BHACNiAOK BNAMBY MNAaTOreHHUX
daKkTopiB € MIArPYHTAM 41 PO3BUTKY MNATO/OrYHOrO
npoLecy, Lo BM3HAYaE MOro xapakTep Ta 0cob6aMBOCTi
KNiHIYHUX NposBiB, 6e33anepeyHo iCHYe HeobxigHicTb
BMBYEHHA MOPPONOTIYHUX XapaKTEPUCTUK OpraHa, 0co-
6nuBo nicns Tpasmu [10]. BpaxoBytoun BuLLe3a3HaYeHe,
BBAYKAEMO, LLO AaHEe AOCNIAKEHHA, AKe CTOCYETbCA [0-
CNiAXKEeHHIO Ta aHai3y 3MiH Ha MAKPOCKOMIYHOMY PiBHi
npw ypaskeHHi nepndepunyHoro Biaainy 30poBoi ceHcop-
HOI CUCTEMU YAAPHOK XBUAEID € aKTYa/IbHUM, K 3 TOUKM
30py eKcrnepumeHTasibHOI Mopdoorii, Tak i 3 TOYKM
30py NpakKTU4YHOI odTanbMoorii i Xipyprii.

Merta gocnigKeHHs.

BcTtaHOBNEHHA  3aKOHOMipHOCTe  nepebynosu
CTPYKTYPHMX KOMMOHEHTIB O4HOro ABAyKa Ta oro 06o-
JIOHOK B YMOBAX eKCNepuMeHTasIbHOi TPaBMM.

O6’eKT i meTOAM AOCNIAXKEHHA.

Bcboro B ekcrnepumeHTi 6pano ydactb 105 (100%)
LLYpiB, AKi ByM po3noaifieHi Ha KOHTPO/IbHY Ta YOTUPKU

T —

=TT

s iy

eKCnepuMeHTabHi Fpynu — rocTpUiA, paHHil, NisHil Ta
BiaaaneHuni nepiogm (no 21 wypy B KOXKHOI rpyni). 3ayac
nposefeHHA poboTH, BHACAIAOK BNAMBY YAAPHOT XBUAI,
Hi ogHa TBapwHa He 3arvbna. B Hawomy ekcnepumeH-
Ti MM JOCNiANAM BNAMB YAAPHOI XBWUAI 32 AONOMOrOH0
OpYroi ekcnepuMeHTanbHOI Mogeni, ane 3 AO0MNOBHEHU-
MW 0cO6/IMBOCTAMM, BiZNOBIAHO OTPUMAHOMY NATEHTY
YKpaiHu (MaT. 146858 Ykpaina, MIMK G09B23/28). Ekc-
nepumeHTH 3 1abopaTopHUMM TBapMHAMM BiaNoBIgaNN
€TUYHUM BMMOram EBPOMENCbKOi KOHBEHLLT 3 BUKOPU-
CTaHHA XpebeTHUX TBapUH A/1A eKcnepumeHTiB. EBTaHa-
3it0 TBAPMH MO 3aKiHYEHHI eKCMepMMEHTY MPOBOAMAM
BBEAEHHAM /IeTaNbHOI 403U TIONEHTaNy HaTpito.

Pe3ynbTaty AocnigKeHHA Ta ix 06roBopeHHs.

Y pe3ynbTati HalWoro A0CAIAKEHHA MU JOCNIANAN Ta
npoaHanisyBaau HacNiLKM, AKi BiabOyBatOTbCA B CTPYKTY-
pax Ta 06010HKax o4YHOro AbAyKa nicns BNAUBY yAapHOI
XBWAi B TOCTPWUI, paHHil, Ni3Hil Ta BiaganeHui nepio-
an. Y roctpuii nepiog Ha nepwy goby mu cnoctepiranu
y poriBuj: eposii Ta NOMYTHIHHA Ta B OAHOMY BUMNAAKY
— PO3pMBM 30BHILLIHBOT 060NOHKM OYHOTO ABAYKA, B paH-
Hii nepioa, Ha cbomy 406y — NAAMoNoAibHI MOMYTHIHHA
POriBKM, IKi CKNAAa0TbCA 3 CipyBaTUX TOYOK, AKi eXKaTb
nig eniteniem i niginmatoTs 1oro, y NisHii nepiog, Ha Yo-
TUPHAALATY J0OY — 3 PO3BUTKOM ANCTPODIUHUX 3MiH Ta
dopmyBaHHSA pybLLEBOi TKAHWHI — Y BigdaneHuin nepiog,
Ha Tpuauaty aoby, nicas BnauBy yaapHoi xsuni (puc. 1
A,B,B,T).

Y paliayKHii 060/10HLi TEXK BiAOYBaINCh XapaKTepHi
3MiHM Yy pi3Hi nepiogun nicna ekcnepMmeHTy. Y roctpuit
nepiof crnocrepiranocb NOTEMHIHHA Yy BUINAAI WKWPO-
KOI CMYXKKM Yy BUMALI Micaua Ta 3MiHa Ko/ibopy pait-

R - [ T T

PucyHoK 1 — Makponpenapar poriBku 04HOro A6/1lyKa eKcnepumeHTaNibHUX Fpyn: A — pO3pUB POFiBKM NiCNA TpaBMYBaHHA Y FOCTPUIA nepioa,
b - nnamonogibHe NoMyTHIHHA POriBKM y paHHiii nepioa, B — auctpodia poriBku y ni3Hii nepiog. I — py6eupb porieKu 3 BTOPUHHOIO AUCTPO-
dieto poriBKu 3 4UacTKOBO XMBHOIO KpMNONoZibHO NAiBOIO Y BiaaineHnit nepioa. Mo3HaYeHHA: CTPINIKOIO BKA3aHO NAAMONOAIGHI NOMYTHIH-

L7y Vi,

HA porisku (B) Ta pybeup porisku (I).

PucyHoK 2 — Makponpenapar paiayXKu 04HOro abnyka ekcnepumeHTanbHUX rpyn: A — NOTEMHIHHA Y BUTNAAT LULMPOKOT CMYXKM Ta 3MiHa
KONbOPY paiify*KKK y rocTpuii nepiog, b — 3mopLuyBaHHA paliay»KKK Ta PO3POCTaHHA NNAMM Y paHHil nepiog, B — auctpodia painayKku si
3ryCTKOM NO34,0B}HbOT0 BY3bKOro KpoBosunusy, I' — auctpoodis 3 ginaHkamu atpodii y BigaineHuit nepioa. MosHaueHHA: cTpinkamm BKasa-
Hi KPOBOBUAIMBAMM Yy paiigy»KHy 06010HKY (B, I).
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PucyHoK 3 — Makponpenapar CiTKiBKM 04HOro abnyka ekcnepumeHTanbHoi rpyn. CiTKiBKa LypiB eKCnepumeHTalbHUX rpyn y caritaibHomy

po3pisi: A — rocTpumii nepiog (AinAHKM NnomyTHiHHA), B — paHHiii nepioa (3mopuyBaHHA), B — ni3Hil nepiog, (BigwapysaHHsa), I — BiaganeHui

nepiog (auctpodiuHi Ta gereHepaTMBHi 3MiHK). Mo3ayeHHA: CTPiNKaMM BKa3aHi M0/104HOBIIe NOMYTHIHHA CITKIBKM Y rocTpuii nepiog, nicns
eKkcnepumeHTy (A).

OYKKW, Y PaHHIN nepios — 3MOPLLYBaHHA paiy»KKu Ta
pO3pOCTaHHA NAAMM, Y Ni3HIM nepiog — cnocrepiranocb
noyaTok ¢opmyBaHHA pybLEeBOi CMOAYYHOI TKAHMHM
panayKKK1 3i 3ryCTKOM NO3A0BXHbOFO BY3bKOFO KPOBO-
BMAUBY Ta CTiKOro NoMyTHiHHA (puc. 2 A, B, B, T).
TpaBmu abo KOHTy3ii o4yHOro fA6ayKa Npu AiaHHI Ha
HbOrO TYNOi CMAN NPUBOAMUTbL A0 Pi3HMX HAcAigKiB. B pe-
3yNbTaTi eKCNepUMMEHTY MW HalyacTile crnocTepiranu
KPOBOBUW/IMBW B NepPefHI0 Kamepy, B CKI0BUAHE TiNo, AKi
3anexanu Big, NOLKOANKEHHA pasyKHOI 060/10HKHM, Mini-
apHoro Tina i xopioigei. AKwWo Tyna cuna (yaapHa xsuns)
noisana Ha OKo NPsAMO cnepezy, TO B HAC/IAOK CROLLY-
BaHHA POriBKM KamMepHa BOJIOra BiATUCKAETbCA Ha3aa,
npu LbOMY BOHA B OKPEMMX BMMAZKaX NepeKknaae BCio
paay»KKy Hasazg abo BigpuBae ii Big, NPUKPINAEHHs A0
uiniapHoroo Tina abo HaapuMBae B ogHOMY abo KifibKOX
m’acuax 1i 3iHMYHKUIA Kpald. Ane 3aBXAu Yy BCiX BUNaa-
KaX 3aKOHOMIPHICTIO € Te, WO Nic/iA KPOBOBUAMBIB, AKI
6yNM XapaKTepHO 0CcObAMBICTIO rOCTPOro Ta PaHHbO-
ro nepioAis nicna BNAMBY YAAPHOI XBWAI, Y Ni3HbOMY Ta
BiA4aneHoMy nepiofax Ha iX micTax AMWannchb CTiMKK
NOMYTHIHHA abo po3BMBanacb CNojlydHa TKAHWHA, AKa
6yna 38’A3aHa 3 CiTKIBKOK — BHYTPIiLHbOK 060/10HKO
o4Horo AbNyKa, B AKOI TEX BigOYBaNUCh HACTYMHi 3MiHM
nicnAa BNAMBY y4apPHOI XBUAI.

1 AR

Y roctpuii nepiog Ha neply Aoby nicna ekcnepwm-
MEHTY Y CiTKiBLi 3'ABNANMCL [INAHKW NOMYTHIHHA, AKi
Manan MonovHo b6ini naamu pisHoi dopmu. B paHHil
nepioa, CNoCTepiranocb 3MOpPLLYBaHHA CiTKIBKM, @ y Mi3-
Hi nepiog i BiAwapyBaHHA Ta, AIK HacNigKW, AereHe-
paTMBHI 3MiHW, AIKI NporpecyloTb y BigaaneHun nepios
nicns BnaAvBy yaapHoi xsuni (puc. 3 A, b, B, I). Mpu Bia-
LIApYyBaHHi CiTKIBKM BigOyBanocb MopyLleHHA 3B'A3KY
il 3 mirmeHTHUM eniTeniem, y pesynbraTi YOro CiTKiBKa
BUCTaBaNa B CKAOBMAHE TiNO, MiXK Het i MirMeHTHUM
eniteniem yTBOprOBanacb NOPOXHNHA, AKA 3apa3 Ke BU-
NOBHIOBA/IACb PiAMHOLO, AIK HACNIAOK IMMBOKUX 3MiH Npwn
TpasMmi. CiTKiBKa 3poLLeHa MiLHO 3 CBOEID OCHOBOWO Tislb-
KM B lBOX MicLAX — 6ins cocka 30poBOro Hepsa i Npu ora
serrate. llicna BNAMBY yAapHOI XBUAI Y 2-X LWYpiB, 3yCTpi-
YyaBCA BiAPUB CITKIBKM, Ae BOHA NPUKpINAeHa A0 ora ser-
rate, a iHWe NpUKpinaeHHA 6ins cocka 30poBOro HepBa,
ciTKiBKa byna 36eperkeHa. BoueBunap, Lo gereHepaTUBHI
nposABKM Ta 3MiHU Y CiTKiBKM BifbyBatoTbca B yci nepiogm
nicna BN/IMBY yAAPHOI XBWJI, afe Ha MaKpPOCKOMNIYHOMY
PiBHI B HalOMy eKCnepuMeHTi MW crnocTepiraan Taki
3MiHM Yy Mi3HIN Ta BigAaneHWi nepiogn nicns TpaBMM
(puc. 4A).

Ane 3MiHM y CITKIBKM MW MPOCTEXUAN Y AaHi nepio-
AW | HAa MiKpopiBHiI. MNpu rictonoriyHOMy AOCAIAMKEHHIO
BUAHO, LLO CiTKiBKA CKNAJQ€ETbCA 3 AecATu wapis. Wapu

PucyHoK 4 — Makponpenapar Ta ricToNori4Huii 3pi3 CiTKiBKM ouHOro A6yKa LWypiB y BigAaneHuii nepiog eKCnepumMeHTanbHoi rpynu: A
— MaKponpenapar BHYTPilUHbOT 060/10HKM CTIHKM OYHOTO A6AYKa y Ni3Hil nepiog Ta CTPiNKOK BKa3aHa CiTKiBKa o4HOro A6nyka wypa, b -
ricTonoriyHuiA 3pi3 CiTKiBKM Ha YOTUPHAAUATY A06Y NOoCTTpaBmaTUYHOro nepioay. 3a6apBieHHA remaTtokcuniHom Ta eo3uHom (B); 36inblueH-
HA (scale bar) = 200 um. Mo3HaueHHs: cTpinKoto 6inoto BKasaHa lamina basilaris, cTpinkoto yopHoto BKazaHa membrana limitans externa,
1 - cyauHHa 06010HKa Ta KPOBOHOCHI CYAUHU, 2 — NiIrMEHTHUIA eniTeniii, 3 — Wap NaanYOoK Ta KON6OYOK, 4 — 30BHILLHINM AaepHUA Wwap, 5
— BOJIOKHUCTUI Wap, 6 — 30BHILIHIA PETUKYNAPHUIA Wwap, 7 — BHYTPILLHIN AaepHUii Wwap, 8 — BHYTPILLHI PeTUKYNAPHUIA Wap, 9 — raHNio3HUIi
wap, 10 — wap HepBOBUX BONOKOH.
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PucyHOK 5 — MakponpenapaTt KpULUTa/IMKa LypiB KOHTPO/IbHOI FPynu: KpUWTanuK Kpyrnoi (A, B), oBanbHoi (B) Ta ButarHyToi (B) dopmu

L v's
W e ¥

0YHOro A6/1lyKa KOHTPONbHOI rpynu.

PuUcyHOK 6 — MakponpenapaT KpULITanamKa Lypis eKCnepumMeHTanbHOI rpyn: KpULLTanuK ouHoro a6ayka y roctpuia (A),
paHHiii (B), nisHiii (B) Ta BiaaineHnit nepiopa (') ekcnepumeHTy.

C MepLIoro A0 WOCTOro BKAKOYHO CTAHOBAATb MO3KOBY
YaCTUHY abo MO3KOBMIA AP CITKIBKK, a LWAp 30BHILLHIX
Afep, 30BHIWHA MOrpaHMYHa NAiBKa i Wap MNaiuyoK i
KO/I6OYOK YTBOPHOHOTb LLIAP 30POBUX KNITUH HEBpoeniTe-
Nt abo CBIT/IOYYTAMBUMIA LWApP CiTKIBKW. Ha rictonoriyHo-
MYy PiBHi y CiTKiBUi, nicna Aji yaapHOT XBUAi y paHHIn Ta
ni3HiN i we 6inbl y BiaAaNeHUI nepiog, cnoctepiranmcb
nposABKW AereHepaLii CKNAAOBUX KAITUHHUX LIAPIB HeW-
POHIB CiTKIBKM i OKpeMmnx HEMPOHIB, AKi bynn 3’eaHaHi 3
NiIrMEHTHUM eniTeNieEM CiTKIBKM, O BUCTUNAE CYAUHHY
060M10HKY B 33a4Hill YAaCTUHI OKa — HABbpPAK KAITMHHOTO
Lapy HelpoHiB, ix peopraHisauisa, Aedopmauis Ta pos-
KNaZaHHA, AKi NoB’A3aHi, y nepLy Yepry, 3 NOpyLWeHHAM
TpodiyHoi dyHKLUiT (puc. 4B).

Mopsa 3i 3MiHaMu, WO NOKani3ytoTbcA B Oyab-AKil 3
TPbOX 0D6OSIOHOK, MOXKYTb MATU MICLLE YNCNEHHI 3MiHU,
LLLO 3a4inatoTb pAL BiAAiNiB OKa BHYTPIWHbOrO cepeno-
BUMLLLA, TAKUX K KPULLTANMK. Y LLYPiB KOHTPO/IbHOI Fpynu
KPULITANMK MPO30PUIA C PIBHUMWU FIAAKUMKU KPasamM,
Mae oKpyrny abo oBanbHy dopmu (puc. 5 A, B, B). Mpu
NOpPYLWEHHI LINOCTI Kancynu KpuwTanuMka crnocrepira-
0TbCA HabyxaHHA mMac i nepemilleHHs X y Kamepy (puc.
6A). HabpAKAi MacK KpULITAIMKa MOXYTb 3aMNOBHIOBATU

BCIO KaMepy, 3aKpUTK painayHy 060S0HKY - NOBHICTHO
ab0o 4aCTKOBO Yy paHHii nepiog nicna snamnsy (puc. 6bB).
Y ni3Hin Ta BiaAiNeHW Nepioan eKcnepumeHTy My cno-
cTepirann 6inbl ABMLLA MNOCTTPAaBMATUYHOI KaTapak-
TW AKi XapaKTepu3yBa/IMCb BE/IMKOKD PiSHOMAHITHICTIO
(puc. 6 B, T).

BucHoBKM.

TakKMM YMHOM, aHanNi3youm yci pesynbTaT NOCTTPaB-
MaTUYHMX 3MiH CTPYKTYp O4HOro AbyKa Ta oro obono-
HOK MO/IMBO 3p0BUTU BUCHOBOK, O HE AUBAAYMCH Ha
Te, WO B eKCNepuMeHTi Ha NepLIni Nornag, cTparkaae oi-
6po3Ha 060/10HKa, AK 30BHILHA 0060/10HKA, AKa ynepLie
3yCTPIYaE yaapHY XBUJIKO IETKOTO CTYMEHsA BaXKKOCTI, asne
3MiHM CMOCTepiratoTbCa Ha PiBHI yCiX 0OO/IOHOK i KOXKHa
060/10HKa Ma€e CBOi 0cOBAMBOCTI y pi3Hi nepioan yacy
nicns ekcnepmMeHTy, a TakoXK ocobaunsi 3miHM BigbyBa-
IOTbCA | HA PiBHI CTPYKTYPU BHYTPILWHbOMY CEPESOBULLY
O4YHOro A6ayKa, NPeACTaBHUKOM AKOTO € KPULITANMK.

MepcnekTMBM NOAANBLUUX AOCNIAKEHD.

Y nopanblomy HaneXuTb BUABUTU Ta AOCKOHANO
OOCNIANTU 3MIHU Ha TiICTONOMYHOMY PiBHI CTPYKTYPHMUX
KOMMNOHEHTIB 060/I0HOK o4HOro Abayka nicna BNAMBY
yAAPHOI XBUAI y pi3Hi nepioamn Yacy.
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3AKOHOMIPHOCTI MOCTTPABMATUYHUX 3MIH OBOJIOHOK OYHOIO AB/Z1IYKA B YMOBAX EKCMEPUMEHTY

A6ayn — Ornu /1. B., OnitHuK K. A., KowapHuii B. B., PoguHcbKuii O. T,

Pe3stome. Y 3B’s3Ky 3 N0sIBOIO BMBYXOBOI 36p0i y TeNepiLLHii Yac B HALWWOT KpaiHi YyacToTa yparkeHHsA o4HOro abny-
Ka Ta Moro ob60/MI0HOK, Ha *Kafb, AyKe 3poc/a. 3a/eXHO Bif XapakTepy 36poi, Wo paHWUTb, CMAM i Micua Ti 3acTocy-
BAaHHA MOXXYTb HACTyMMUTK Pi3HOTO POAY MOLIKOAMKEHHS OpraHy 30py, AKi y nepLly yepry BnanBaloTb Ha 060/0HKK
o4YHOro f6ayKa Ta BHyTpiWHIO 6ynoBy o4yHoro Abayka. Tomy y poboTi 6yam po3rAHYTU OCHOBHI XapaKTePUCTUKM i
NocnifloBHICTb 3MiH, fKi BifAbyBaloTbcA Ha piBHIi 060/10HOK 04HOro A6yKa Ta CTPYKTYPU MOro BHYTPILIHbLOI cepeno-
BULLLA — KPULUTAZIMKA Y TOCTPUI, PaHHIl, Ni3HIil Ta BigAaneHnn nepiogm vacy nicna ekcnepumeHTy. TaK, y roctpui
nepiog, Ha nepuuy goby Mmu cnocTepirann y porisLi: eposii Ta NOMYTHIHHA Ta B 04HOMY BUNAAKY — PO3PMBU 30BHILL-
HbOi 060/I0OHKK O4YHOTO ABAYKa; B PaHHIi nepiod, Ha cboMmy 06y — NAAMONOAiI6HI NOMYTHIHHA POTiBKM; Yy Ni3Hil
nepios, Ha YOTUPHAALATY L06Y — 3 PO3BUTKOM AUCTPODIYHUX 3MiH; Y BifaneHui nepiog, Ha TpuauaTy foby, nicns
BMN/IMBY YAapHOT XBUAi — GopMyBaHHSA pybLEeBOoi TKaHMHI. Y paiayHoi 06010HL: B FOCTPUIA Nepios cnocTepiranock
NOTEMHIHHA Ta 3MiHA KONbOPY PaAy)KKW; Y paHHIN nepiog — 3MOpLLyBaHHA PalayKKu Ta PO3POCTaHHA NAAMU; Y
ni3Hilt nepiog, — no4yaToK GpopMyBaHHA pybLEBOT CNOAYYHOT TKAHUHWN PaAYKKN 3i 3rYyCTKOM NO340BXHbOMO BY3bKO-
ro KPOBOBMW/IMBY Ta CTINKOrO MOMYTHIHHSA. Y CiTKiBLi: Y roCTpui nepiog, 3'aBNAAUCH AINAHKN NOMYTHIHHSA, AKI Manu
MOJI04HO 6ini NiamMuK pisHoi Gopmu; B paHHii Nepioa — 3MOPpLLYBaHHA CITKIBKK; y Ni3Hil nepioa — ii BigwapyBaHHs; y
BiA4aneHu nepiog — aereHepaTMBHi 3MiHW. Ha rictonorivHomy piBHi y CiTKiBL,i, nicna Ail yaapHOi XBUAI y paHHIM Ta
ni3Hil i we 6inbl y BigaaneHni nepios cnoctepiraancb NpoaABu gereHepaLii CKNafoBux KNiTUHHKUX LWapiB HEMpPOoHIB
CITKIBKM | OKpeMnx HeMPOHIB — HAabPAK KNITMHHOTO Lapy HeMpPOHIB, iX peopraHisauis, Aedopmalis Ta po3KNajaHHA,
AKi NOB’A3aHi, y NepLuy Yepry, 3 nopylleHHAM TpodiuHoT dyHKUji. MopAag, 3i 3miHaMu, Lo N0KaNi3yTbeA B Byab-AKil
3 TPbOX 060IOHOK, MOXKYTb MaTW MICLLE YNC/IEHHI 3MiHMK, WO 3a4inaloTb PAA BiAAiniB oKa BHYTPILIHbOIO cepeoBu-
LI, TAKUX AK KPULITANAMK Ha NPOTA3i YCiX MOCTTPaBMaTUYHMX Nepioais. Y rocTpuii nepios — NopyLeHHi LinocTi Kancy-
NIV KPULWWTANMUKA; Y PaHHIM nepiog — HabpAKAI MacK KPULITANMKA 3aMOBHIOOTL Kamepy, NOBHiCT0 abo YacTKoBo; Y
Ni3HiN Ta BiAAiINEeHMN nepiogn eKkcnepumeHTy GopmMyBasiMCb NOCTTPAaBMATUYHOI KaTapakTn. TaKMM YMHOM, YMOBM
3MOAEeNb0BaHOro BMOYXy yaapHOI XBWU/I Ta FiCTONATONOTIUYHI YIWKOAKEHHSA, AKi cneundivHi ana 060/10HOK OYHOTO
A6AyKa CBIAYUTL MPO Te, O MOAENb Y LLYPiB MOXKe BYyTU KOPUCHOW ANA AOCAIAKEHHA TepaneBTUYHUX Ta Xipyp-
rYHUX BTPYYaHb, WO HAJAE MOXK/IMBICTL TEOPETUYHOIO OBI'PYHTYBAHHA MOXK/IMBUX 3aXO4iB NPOTUAIT NepBUHHOMY
BM/IMBY BUBYXY yAapHOI XBUNi HA 060/I0HKK OKa.

Kntovosi cnoBa: ouHe ABNYKO, POriBKa, PaiAyKKa, CITKIBKA, KpULITANMK, yAAPHA XBUASA, EKCNEPUMEHT, aHATOMIA.

PATTERNS OF POST-TRAUMATIC CHANGES IN THE EYEBALL MEMBRANES IN EXPERIMENTAL CONDITIONS

Abdul - Ogly L. V., Oliynyk K. A., Kosharniy V. V., Rodynskyiy O. G.

Abstract. Due to the emergence of explosive weapons in our country at the present time, the frequency of
damage to the eyeball and its membranes has, unfortunately, increased significantly. Depending on the nature of
the wounding weapon, its strength and place of application, various types of damage to the organ of vision may
occur, which primarily affect the membranes of the eyeball and the internal structure of the eyeball. Therefore, the
work was to consider the main characteristics and sequence of changes that occur at the level of the membranes
of the eyeball and the structure of its internal environment — the lens in the acute, early, late and remote periods
of time after the experiment. Thus, in the acute period on the first day we observed in the cornea: erosions and
opacities and in one case — ruptures of the outer membrane of the eyeball; in the early period, on the seventh day
— spot-like opacities of the cornea; in the late period, on the fourteenth day — with the development of dystrophic
changes; in the long-term period, on the thirtieth day, after the impact of the shock wave — the formation of scar
tissue. In the iris: in the acute period, darkening and change in the color of the iris were observed; in the early
period — wrinkling of the iris and growth of the spot; in the late period — the beginning of the formation of scar
connective tissue of the iris with a clot of longitudinal narrow hemorrhage and persistent opacity. In the retina: in
the acute period, areas of opacity appeared, which had milky white spots of various shapes; in the early period —
wrinkling of the retina; in the late period — its detachment; in the long-term period — degenerative changes. At the
histological level in the retina, after the action of the shock wave in the early and late and even more in the remote
period, manifestations of degeneration of the constituent cell layers of retinal neurons and individual neurons were
observed — edema of the cell layer of neurons, their reorganization, deformation and decomposition, which are
associated, first of all, with a violation of trophic function. Along with changes localized in any of the three shells,
numerous changes may occur that affect a number of parts of the eye’s internal environment, such as the lens
throughout all post-traumatic periods. In the acute period — disruption of the integrity of the lens capsule; in the
early period — swollen masses of the lens fill the chamber, completely or partially; in the late and separate periods of
the experiment, post-traumatic cataracts were formed. Thus, the conditions of the simulated shock wave explosion
and histopathological injuries, which are specific to the membranes of the eyeball, indicate that the rat model

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 — Issue 4 (179) 283
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



MOP®ONOrIA / MORPHOLOGY

may be useful for studying therapeutic and surgical interventions, which provides the opportunity to theoretically
substantiate possible measures to counteract the primary impact of the shock wave explosion on the membranes
of the eye.

Key words: eyeball, cornea, iris, retina, lens, shock wave, experiment, anatomy.
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Baibakov V. M., Abramov S. V., Ostrovska S. S., Khobotova N. V.,
Rodionov V. K., Antonova O. V., Tereshchenko N. M.

MORPHO-FUNCTIONAL SUBSTITUTION OF OPTIMAL METHODS OF SURGICAL
CORRECTION OF TESTICLE DRAINAGE SYSTEM DISORDERS

European Medical University (Dnipro, Ukraine)
baybakov-vm@ukr.net

The study of the features of the organization of morphological structures of testicular drainage systems in the
development of minimally invasive methods of surgical correction and reducing the risk of male infertility in the
postoperative period is a relevant topic of scientific research. In this work, the total number of vessels of various cal-
ibers and nerves of the spermatic cord at three levels was determined on male testicular biopsies by morphological
methods using morphometry: a fragment of the spermatic cord in the area of the deep ring of the inguinal canal,
the middle third and the distal section of the spermatic cord. The obtained data of morphological and morphometric
study of spermatic cord samples confirm the assumption that in the proximal part of the cord there are blood vessels
that are larger in size and less significant in number, and nerves, whose diameter is objectively smaller than the nerve
trunks, are more concentrated in the direction of the distal part of the cord. It is shown that at all three levels of the
studied preparations, the nerves are located in close proximity to the venous vessels, in some places they are tightly
adjacent to their walls, which, apparently, makes it possible to isolate the neurovascular bundle with clearly visible
larger vessels and at the same time preserve a larger number of nerves. Based on the data obtained, it is proven that
the optimal area for surgical intervention in case of violations of the drainage systems of the testicle is the zone at
the level of the deep inguinal ring, which significantly reduces the risk of male infertility in the postoperative period.

Key words: testicular drainage systems, spermatic cord, surgical interventions, testicular biopsies, morphometry
of histological preparations, total area of vessels and nerves, reduction of the risk of male infertility.

Introduction.
The study of the principles of the organization of

Connection of the publication with planned re-
search work.

The study is a fragment of the research work of the
Department of Surgical Diseases: “Development and
improvement of methods of diagnostics and surgical
treatment of abdominal organs in acute surgical diseas-
es and their complications”, state registration number
0118U004202.

morphological features of the drainage systems of the
testicle, as structures of the male reproductive system,
remains a relevant area of clinical and morphological re-
search [1, 2, 3, 4]. As is known, pathological changes in
these systems are quite common in the structure of sur-
gical diseases of the testicle and lead to impaired sper-
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