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Neurotrophic factors and steroid hormones interact in the processes of regulation of various neuronal processes,
such as the growth of neurites, differentiation and neuroprotection. The use of testosterone for therapeutic purposes
protects motor neurons from atrophy caused by the death of adjacent motor neurons.

There are studies that androgens greatly contribute to the reorganization of the neural chains of the spinal
cord of adults, in particular, are crucial for maintaining the organization of synaptic inputs of spinal motor neurons.
Androgens provide neuroprotection of CNS neurons due to the lack of growth factors in apoptosis. Androgens
can affect the turnover of a cytoskeleton matrix responsible for the structure of the axon. Testosterone has a
neuroprotective effect in nerve fibers and the testosterone deficiency can lead to various forms of degeneration
of the nerves, which may ultimately result in even anatomical changes. Neuroprotective effects are manifested
at the physiological concentration of the hormone and due to the interaction with the receptors of androgens.
Some data suggest that neuroprotection of androgens may be mediated by the mitigation of oxidative stress.
Thus, directly through membrane or nuclear receptors, or indirectly by metabolic effects, androgens affect all the
links in the somatic reflex arc. However, very few studies show the peculiarities of their functioning, in vivo, and
electrophysiological studies have almost not been conducted, which provides the basis for further searches for

answers to questions about the influence of male sex hormones on the nervous system.
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Multiple sclerosis (MS) is a chronic, progressive de-
myelinating disease of the central nervous system.

It affects mostly young people of working age with
the peak incidence at the age of 20-40 years. MS is more
often observed in women and manifests 1-2 years ear-
lier than in men [1]. The publications report that the
incidence of MS is progressively growing from year to
year, especially in economically developed countries.
The prevalence of this disease depends on the geo-
graphic latitude, designating three zones of morbidity
risk: high risk zone (more than 50 cases per 100 000
people), moderate risk zone (10-50 cases per 100 000
people) and low risk zone (less than 10 cases per 100
000 people). Notably, Ukraine is located on the border
of the high and moderate risk zones, and the morbid-
ity rate in Ukraine is rapidly growing. Progression of MS
leads to early disability and death [2,3,4]. All these facts
confirm the relevance of the problem and necessity for
its comprehensive study.

Currently, the etiology of multiple sclerosis is un-
known and considered as the multifactorial disease.
Genetic and immunological factors, viral infection and
influence of exogenous factors play the crucial role.

Genetic susceptibility to multiple sclerosis is con-
firmed by numerous findings of genealogical, twin and
population studies. This provision is proved by the fact
that the risk for MS development in monozygotic twins
is 7 times higher than in dizygotic ones [2]. However,
the index of MS concordance in monozygotic twins is
accounted for only 25-30% that does not fit the frame-
work of the monogenic model of inheritance and can
be explained by the polygenic inheritance and genetic
polymorphism, as well as the influence of external fac-
tors. This is also confirmed by the study of the MS mor-

Borysfylenko@gmail.com

bidity in migrants, the rate of which is dependent on the
variety of medical and social factors, though its growth
in migration from region with low risk to region of the
high risk is self-evident [5].

It has been established that intoxication and diet are
considered the most possible external factors. Recently,
the impact of insolation and associated vitamin D defi-
ciency [6,7], as the main factor of geographical dissemi-
nation, smoking [7,8] and ecological characteristics of
the habitat of patients [4,9,10] have been the issue for
discussion.

Viral hypothesis for the development of multiple
sclerosis appears to be of main importance, since high
IgG concentration to many viruses has been found in
the cerebrospinal fluid and blood of more than 90% of
patients with MS. Indirect evidence that MS is caused
by viruses is the relation of several viruses with demy-
elinating encephalopathy in people and induced demy-
elination in experimental animals infected with viruses.
However, none of the viruses were isolated from the
brain of patients with multiple sclerosis [11].

Notwithstanding the important or even critical
role of various microorganisms, only Epstein-Barr virus
stands out as a consistent and strong risk factor among
the infectious agents that can be related to MS. The
comparison of the risk for MS in infected and uninfected
people has shown that the possible onset of multiple
sclerosis is 10 times higher in young people with HIV
infection, whereas it is 20 times higher in people with
mononucleosis in the past history. The presence of an-
tigenic mimicry between the main myelin protein and
Epstein-Barr virus pan-peptide has been found [12,13].
The role of other pathogens, namely, Human herpes
virus 6 [14], Chlamydia pneumoniae [15], chicken pox,
rubella, measles and others can be also considered
[16,17]. In addition, some researchers believe the pres-
ence of inflammatory infiltrates in the brain plaques and
tissue to be a strong evidence of the infectious nature of
multiple sclerosis [18].
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Currently, no etiological theory and unambiguous
consensus on the pathogenesis of lesions in multiple
sclerosis exists. Apparently, no single view on the mech-
anism of the onset and development of this disease is
given.

Immunologists consider multiple sclerosis as an
autoimmune disease when the specific T-lymphocytes
that are myelin antigens activate the inflammatory re-
sponse in the central nervous system, which eventually
leads to demyelination and subsequent damage to the
axons. Such a view on the pathogenesis of multiple scle-
rosis comes up from the analysis of the animal model
of experimental autoimmune encephalomyelitis [19].
Unfortunately, this oversimplified view reproduces the
incomplete picture of the pathogenesis of multiple scle-
rosis, urging the experts to conduct further searches in
different directions.

Currently, the studies of the role of genetic disorders
are at the forefront in the development of multiple scle-
rosis. This is substantiated by more frequent detection
of A3, B7, DW2, DR2 antigens in patients with MS as
compared with healthy people. It is hypothesized that
the occurrence of certain combination of tissue histo-
compatibility antigents in single chromosome and gene
of susceptibility to MS is crucial in the onset of the dis-
ease [20].

Consequently, the interaction of environmental fac-
tors and genetically determined susceptibility results in
the initiation of immunopathological processes that are
the triggering mechanism of pathogenesis of multiple
sclerosis.

Currently, the pathogenesis of MS is seen as a phased
process, involving the initial inflammatory phase, which
is accompanied by demyelination, and the neurodegen-
erative phase [21,22].

T-cells with various functional differentiation and
corresponding regulatory interactions are crucial in the
development of immunopathological reactions. Activa-
tion of inactive CD4 + T-cells occurs at the initial stage
in the interaction of autoantigen, bound with Il class
molecules of the major histocompatibility complex on
the antigen-presenting cells with the appropriate recep-
tor. Subsequently, proliferation and differentiation of
T-lymphocytes into effector T-helper (Th) of two types,
namely, pro-inflammatory Thl and anti-inflammatory
Th2, occurs, depending on the exposure to the antigen,
cytokine profile of the adjacent tissues and co-stimula-
tion [23]. The secretion of pro-inflammatory cytokines
promotes activation of B-lymphocytes, monocytes and
other T-cells, which enhances the immune response
[24].

Activated CD4 + T-cells, involving chemokines, ad-
hesion molecules and proteases, penetrate through
the blood-brain barrier. In the central nervous system
the macrophages and microglia ensure reactivation of
the T-cells, which secrete proinflammatory cytokines
(interferon-y, tumor necrosis factor-a (TNF-a), lympho-
toxin, etc.), potentiating the inflammatory response and
enhancing the violation of permeability of blood-brain
barrier [25].

Furthermore, hormonal factor plays an important
role in the development and progression of immuno-
pathological processes in MS, which can also explain
a clear gender dimorphism of this disease. The debut
of multiple sclerosis in women occurs at the age of

20 years, when the level of estradiol stabilizes, and in
men the peak incidence is observed at the age of 25-30
years, which coincides with the period of maximal secre-
tion of testosterone with its gradual decrease with age
[26,27]. It has been found that lowering of the level of
estrogen and testosterone is associated with increased
activity of pro-inflammatory cytokines. It is confirmed
by hyperproduction of interleukins (IL), IL1, IL6, IL8 and
TNF-a and supported by IL2. The recovery of the level
of steroid hormones leads to activation of anti-inflam-
matory cytokines. Noteworthy, the estriol suppresses
the activity of IL2 and TNF-q, in men it increases the
level of anti-inflammatory cytokine IL5, which is not ob-
served in women. Androgens also trigger immunologi-
cal cascade in response to the load by the main myelin
protein, reducing the production of IL2 and TNF-a [28].
Consequently, gonadal hormones have a clear immuno-
modulatory action and are crucial in the pathogenesis of
multiple sclerosis.

The specific pathomorphological changes in multiple
sclerosis are caused by activation of immunological re-
actions, including macrophages, B-lymphocytes with
production of antibodies, which leads to the myelin
sheath damage. In the development of demyelination,
antibodies activate the cascade of complement system
with subsequent destruction of myelin and induction of
macrophage reaction, inducing phagocytosis of dam-
aged myelin areas [29]. Immunoinflammatory altera-
tions and demyelination of the nerve fibers is accompa-
nied by damage to the axons already at the early stages
of the disease. The death of axons is considered a key
link in the development of neurological symptoms and
transformation of the remitting course into the second-
ary progressive one with the steady rise of the rate of
invalidization [30].

Immunopathological reaction in MS leads not only
to the destruction of myelin, but also to the develop-
ment of vascular inflammatory and proliferative pro-
cesses of the derivatives of mesenchyme and glia with
subsequent formation of the multiple sclerosis plaques.

Macroscopically, no specific changes are revealed
during the external examination of the brain and spi-
nal cord in multiple sclerosis, though, sometimes, the
edema and thickening of pia mater is noted. The mass
of the brain can be reduced. Convolutions of brain are
narrowed; sulci between them are broad and deep, in-
dicating about growing atrophic processes. Ependyma is
usually smooth, shiny, in some cases is tuberous, due to
the subependimal gliosis [31].

In section, the brain and spinal cord is characterized
by the presence of foci, heterogeneous in size and form
that differ from normal tissue by color and texture. Fresh
foci have a soft pink texture. Inactive, “old” plaque is
gray with a pinkish or yellowish tinge has clear contours
and dense on palpation. The dimensions of the plaques
range from a few millimeters to a few centimeters; large
conglomerates can be formed with the progression of
the disease. Generally, plaques are located in the white
matter and can rarely spread on the gray matter (cortex
and subcortical nuclei). In the spinal cord and medulla
oblongata the plaques are localized on the periphery
and are wedge-shaped. In the cerebellum the plaques
are located in the white matter near the dentate nuclei.
Therefore, localization of the plaques is variable, but
most often they are found paraventricularly in the sub-
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ependymal portions, surrounding the lateral ventricles,
in the thalami [32]. The life-time development of epi-
leptiform or demented syndromes can be explained by
the localization of the plaques in the area of the cortex
of cerebrum. The following clinicomorphological forms
of the disease can be distinguished, depending on the
localization of the plaques in the CNS: spinal, cerebral,
cerebrospinal, cerebellar, stem and optical [2].

Histologically, three types of the plaques are distin-
guished depending on the stage of morphogenesis: the
acute plaques (active foci of demyelination), chronic
(inactive foci) and chronic foci with signs of activation
[31,32,33,34].

The acute active plaques are formed as a result of
the acute perivascular inflammation and manifested by
the destruction of myelin and brain tissue edema. Wei-
gert stained micro-specimens of the brain have shown
multiple foci of demyelination. First, the myelin sheaths
swell and change their tinctorial properties; their con-
tours are crenated and thickening along the fibers are
marked. Subsequently, fragmentation and disintegra-
tion of the myelin sheaths occurs. The products of my-
elin disintegration are absorbed by the microglia cells,
transforming into granular globules; the macrophages
with foamy cytoplasm are also detected. The products
of myelin degradation in the cytoplasm of the macro-
phages are the markers of acute demyelination. The
zone of infiltration by lymphocytes and plasmacytes ap-
pears on the plaque’s periphery. Such infiltrates can be
found in the centre of the plaque if the blood vessel runs
along its center. Usually, T-lymphocytes-suppressors
and T-lymphocytes-helpers dominate around the blood
vessels and on the periphery of demyelination areas,
respectively. Astrocytes with thickened processes are
found in the perifocal zone and scarce oligodendrocytes
are found in the demyelination area.

Various interpretations of the mechanism of myelin
destruction in the foci of multiple sclerosis have been
proposed. Some researchers believe that the mono-
cytes only absorb fragments of the myelin sheath, which
was already disintegrated under the influence of other
factors. The other ones argue that monocytes are di-
rectly involved in destruction of myelin. Clathrin-coated
depressions, adjacent to the myelin sheath are found
in the membrane of macrophages. Hypothetically, it in
this area that Fc-dependent interaction between the an-
tibody and the receptor occurs that leads to opsoniza-
tion of the myelin by the monocytes. It has been also
shown that macrophages penetrate directly into the
myelin sheath, causing the formation of vesicles inside
the myelin.

Chronic inactive plaque has clear borders and char-
acterized by the increased amount of astrocytes, ab-
sence of active destruction of the myelin, decreased
amount of oligodendrocytes and axonal degeneration.
Lymphoplasmacytic infiltrates disappear and signs of
perivascular sclerosis appear. In some cases, in the area
of the plaque the processes of remyelination can be
developed, resulted in the recovery of conductivity of
some axons. The source of oligodendrocytes, which are
responsible for remyelination, can be the mature cells
that survived in the focus of lesion, or cells that migrat-
ed from the adjacent area, or young oligodendrocytes
formed from the cells-predecessors. It is hypothesized
that the degree of destruction of mature oligodendro-

cytes determines the potential of remyelination in the
focus. Compared with normal axons, remyelinized axons
have thinner myelin sheath with truncated myelin seg-
ments and dilated nodes of Ranvier.

Chronic active plaques appear on the stage of acute
exacerbation of the disease and are characterized by the
occurrence of circumferential chronic inactive plaque of
the macrophages due to progressive disintegration of
the myelin, as well as T-lymphocytes and reactive astro-
cytes. The first signs of damage to axons occur in these
plaques in the form of swelling and fragmentation of the
axial cylinders.

Apparently, the axonal changes only partially corre-
lated with the processes of demyelination. Their close
relationships with the prominence of the inflammatory
process are markedly expressed [35]. Morphological
study of foci of demyelination indicates about heteroge-
neous changes in MS, enabling to distinguish the main
groups of pathological changes: T-cells, macrophage-
and antibody-mediated demyelination; distal oligoden-
drogliopathy and apoptosis of oligodendrocytes, which
mechanisms are unknown [29]. Notably, single mecha-
nism of demyelination is specific for single patient. It is
assumed that only one pathogenetic mechanism exists
that is based on genetic determinant [36].

Demyelination is found not only in multiple sclerosis,
but also in other pathological conditions and diseases
that must be considered for differentiated microscopic
diagnosis of lesions of the central nervous system. My-
elin-oligodendrocytic complex is sensitive to the action
of multiple factors, namely, metabolic, infectious, in-
flammatory and ischemic. Consequently, demyelination
is possible in multiple diseases. A common feature of
demyelinating diseases is the destruction of the myelin
sheath in relative preservation of axons and other sup-
porting elements.

Three types of demyelination can be distinguished
according to the origin and mechanism of development
[37].

The first type of demyelination is characterized by
the primary damage to oligodendrocytes, known as my-
elin-forming cells, which are sensitive to hypoxia, tox-
ins, viruses (the inclusion of the virus genome in the cell
genome with impaired myelin formation). Possibly, the
primary damage to oligodendrocytes is caused by the
metabolic processes disorder that occurs in affection of
the endocrine glands, liver, gastrointestinal tract.

The second type of demyelination is characterized
by disintegration of the myelin with preservation of
oligodendrocytes. It occurs in sensitization and devel-
opment of immediate hypersensitivity reactions to the
myelin and products of its disintegration. Autoimmune
process, which is specific not only for multiple sclerosis,
but also for the vaccine, serum, parainfectious, parane-
oplastic processes in the nervous system, is developed.
Such mechanism of demyelination is specific for experi-
mental allergic encephalomyelitis and polyneuritis.

The third kind of demyelination is characterized by
the destruction of the myelin with the simultaneous
death of oligodendrocytes, marked by the intensity and
rate of the development of pathological process: hyper-
immune reaction with release of the pro-inflammatory
cytokines (TNF-a, interferon), the development of aci-
dosis, accumulation of toxic factors.
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Consequently, the main diagnostic criterion of MS
is not only the existence of foci of demyelination, but
also the formation of the fibrous-cellular gliosis at the
certain stages. Gliosis is one of the specific morphologi-
cal manifestations of MS, which is characterized by the
decreased amount of oligodendrocytes in the plaques in
the increased percentage of composition of astrocytes,
whereas their absolute amount is decreasing [31].
Some authors consider the definition of “gliosis” to be
incorrect which is characterized by the reduction of the
amount of glia cells and the increase in the number of
glial fibers in the form of the fibrous isomorphic matrix

development of multiple sclerosis. Demyelination and
death of axons lead to atrophy of the brain and spinal
cord. Morphologically, the nature and progress of the
pathological process, developed in multiple sclerosis, is
heterogeneous. It is known that autoimmune responses
in MS, manifested by the foci of demyelination, are in-
volved in the pathogenesis of other diseases of the ner-
vous system (inflammatory, vascular, etc.). In addition,
the cause of the myelin disintegration can be a chronic
hypoxia and metabolic disorders. They are crucial in the

[38, 39].

elination, gliosis, damage to axons is observed in the
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differentiated diagnosis of the disease. Multifactorial
nature of multiple sclerosis to a certain extent reflects
heterogeneity of the demyelinating process.

In conclusion, edema, inflammation, re- and demy-
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DEAKI ACNEKTU NATOTEHE3Y TA MOP®O/10TIT PO3CIAHOIO CKNEPO3Y

®duneHko b. M., Poiiko H. B., MpockypHsa C. A., Cosrupa C. M., BUHHuUK H. I.

Pe3stome. CyyacHa iMyHOIOriA PO3rNAAa€e PO3CIAHUIA CKNEepPo3 AK ayTOIMYHHE 3aXBOPIOBAHHS.

MaKpOoCKONi4YHO MNifg, Y4ac 30BHILUHLOrO OrAAY FOJI0BHOMO Ta CMMHHOIO MO3KY MPW PO3CIAHOMY CKIepOo3i XapakK-
TEPHUX 3MiH He BiAMIYatOTb, IHKONM BUABNAIOTL HAOPSAK i NOTOBLLEHHA M’ AKMX MO3KOBMX 0600HOK. lcTONOrIYHO,
B 3a/1€XKHOCTI Bif, cTazii mopdoreHesy, po3pi3HATb TPU TUNK BAALLOK: rocTpi 6AWKM (aKTUBHI ocepeaku Aemieni-
Hi3aLii), XPOHIYHi (HEaKTMBHI ocepeaKn) i XPOHiIYHI BOrHULLA 3 03HAKaMM aKTUBI3aL,i. focTpi akTUBHI BaswKK dop-
MYIOTbCA BHACNIAOK FOCTPOrO MEepPUBACKYJIAPHOrO 3anafieHHA i NPOABAAOTLCA PYWHYBAHHAM Mi€NiHY, HabpAKom
TKAHMHM MO3KY. XPOHiYHa HEeaKTMBHA BAALLIKA YiTKO OKPeC/seHa, XapaKTepu3yeTbCs 30iNbLUEHHAM KibKOCTi acTpo-
LUTIB, BIACYTHICTIO aKTUBHOI AECTPYKLii MIENIHY, 3MEHLUIEHHAM KiNbKOCTi ONiroAeHAPOLNTIB, aKCOHANbHOK AereHe-
paujieto. 3'ABNAIOTLCA O3HAKM NEPUBACKYIAPHOTO CKAEPO3y. XPOHIiUHi aKTUBHI BAALIKN XapaKTepU3ytoTbCA NOABOIO
no nepudepii XPOHIYHOT HeaKTUBHOI BAALLIKM MaKpodaris, BHAaCAIAOK NPOrpecytoyoro posnaay MIeniHy, a Takox
T-nimpoumnTiB i peakTUBHUX aCTPOLMTIB.

TaKMM YMHOM, MPU PO3BUTKY PO3CIAHONO CKEPO3Y CNOCTEpIralTbCA Taki NpouecK, AK HabpaAk, 3ananeHHsn, ge- i
pemieniHisaLis, rios, ypaxKeHHA aKkcoHiB. [emieniHizayia i 3armbenb akcoHiB NpM3BOAATb A0 aTPOdii FO/I0BHOTO i
CMUHHOIO MO3KY.

KntouoBi cnoBa: po3cisHuii ckaepos, natoreHes, Mopdonoris.

HEKOTOPBIE ACMNEKTbI MATOTEHE3A U MOP®0OJ1IOTM PACCEAHHOIO CK/ZIEPO3A

®duneHko b. H., Poiiko H. B., MpockypHsa C. A., Cosrupsa C. H., BUHHUK H. U.

Pe3tome. CoBpeMeHHas UMMYHON0MMA PACCMATPMUBAET PACCEAHHbIM CKNEPO3 Kak ayTOMMMyHHOe 3abosieBaHue.

MaKpOCKONMUYECKM MPU BHELLHEM OCMOTPE FOJI0BHOMO M CMTMHHOTO MO3ra NpW PaccesaHHOM CKIepPO03e XapaKTePHbIX
M3MEHEHUI He OTMEYaAIoT, MHOTAA 0OHaAPYKMBAIOT OTEK U YTO/LLEHME MATKMX MO3roBbix 06os04ek. MMctonornyec-
KM, B 3aBUCMMOCTU OT CTaAnN MopdoreHesa, pasanyatoT Tpu TMna baswiek: ocTpble BAAWKN (QKTUBHbIE ovaru ae-
MMWENNHN3ALNK), XPOHUYECKNE (HEAKTUBHbIE 0Yarn) M XPOHUYECKME oYarn ¢ NpmMsHakamu aktmuemsaumm. OcTpble
aKTMBHble BAAWKM GopMUpPYOTCA BCIEACTBME OCTPOrO NEPUBACKYNIAPHOIO BOCNANIEHUA U NPOABAAIOTCA pa3pyLue-
HUWEM MUeSIMHA, OTEKOM TKaHM Mo3ra. XpOHMYeCcKan HeaKTMBHaA 6/1ALIKa YETKO OYepyeHa, XapaKkTepumayeTcs yBenu-
YeHMeM KOIMYeCcTBa acTPOLMTOB, OTCYTCTBMEM aKTUBHOM AECTPYKLMU MUENNHA, YMEHbLUEHUEM KONNYECTBA OINTO-
AEHAPOLMTOB, aKCOHANbHOW AereHepaumeit. MoaABAAOTCA NPU3HAKM NEePUBACKYNAPHOIO CKAepo3a. XpoHUYecKkne
AKTMBHbIE BNIALKM XapaKTEPU3YIOTCA NOABAEHNEM NO Nepudepmm XPOHNYECKON HEAKTUBHOM BAALWKM Makpodaros,
BC/IeACTBME NPOrPeccUpytoLLero pacnaga M1eanHa, a Takxe T-1MmepoLnToB 1 peakTUBHbIX aCTPOLUTOB.

Taknm 06pasom, Npu pPasBUTUM PaCcCeAsHHOTO CKAepo3a HabAoAATCA TakMe MPOLECCh, KaK OTEK, BOCMNaseHMe,
Ae- N pemMuenmHu3aLmsa, rnos, nopaxKeHme akcoHoB. JemuennHmnsauma u rubenb akCoOHOB NPUBOAAT K aTpodum
rONI0OBHOTO M CMMHHOFO MO3ra.

KntoueBble cnoBa: paccesHHbI CKAepo3, naToreHes, Mopdonorus.

MULTIPLE SCLEROSIS: SOME ASPECTS ON PATHOGENESIS AND MORPHOLOGY

Filenko B. M., Roiko N. V., Proskurnia S. A., Sovhyria S. M., Vynnyk N. I.

Abstract. Multiple sclerosis (MS) is a chronic, progressive demyelinating disease of the central nervous system.

Currently, the etiology of multiple sclerosis is unknown and considered as the multifactorial disease. Genetic and
immunological factors, viral infection and influence of exogenous factors play the crucial role.

Genetic susceptibility to multiple sclerosis is confirmed by numerous findings of genealogical, twin and
population studies. It has been established that intoxication and diet are considered the most possible external
factors. Recently, the impact of insolation and associated vitamin D deficiency, as the main factor of geographical
dissemination, smoking and ecological characteristics of the habitat of patients have been the issue for discussion.

Viral hypothesis for the development of multiple sclerosis appears to be of main importance, since high IgG
concentration to many viruses has been found in the cerebrospinal fluid and blood of more than 90% of patients
with MS.

Currently, no etiological theory and unambiguous consensus on the pathogenesis of lesions in multiple sclerosis
exists. Apparently, no single view on the mechanism of the onset and development of this disease is given.

Immunologists consider multiple sclerosis as an autoimmune disease when the specific T-lymphocytes that
are myelin antigens activate the inflammatory response in the central nervous system, which eventually leads to
demyelination and subsequent damage to the axons.

Currently, the studies of the role of genetic disorders are at the forefront in the development of multiple sclerosis.
This is substantiated by more frequent detection of A3, B7, DW2, DR2 antigens in patients with MS as compared with
healthy people. It is hypothesized that the occurrence of certain combination of tissue histocompatibility antigents
in single chromosome and gene of susceptibility to MS is crucial in the onset of the disease.

Currently, the pathogenesis of MS is seen as a phased process, involving the initial inflammatory phase, which is
accompanied by demyelination, and the neurodegenerative phase.
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The specific pathomorphological changes in multiple sclerosis are caused by activation of immunological
reactions, including macrophages, B-lymphocytes with production of antibodies, which leads to the myelin sheath
damage. Immunopathological reaction in MS leads not only to the destruction of myelin, but also to the development
of vascular inflammatory and proliferative processes of the derivatives of mesenchyme and glia with subsequent
formation of the multiple sclerosis plaques.

Macroscopically, no specific changes are revealed during the external examination of the brain and spinal cord
in multiple sclerosis, though, sometimes, the edema and thickening of pia mater is noted. The mass of the brain can
be reduced. Convolutions of brain are narrowed; sulci between them are broad and deep, indicating about growing
atrophic processes. Ependyma is usually smooth, shiny, in some cases is tuberous, due to the subependimal gliosis.

Histologically, three types of the plaques are distinguished depending on the stage of morphogenesis: the acute
plaques (active foci of demyelination), chronic (inactive foci) and chronic foci with signs of activation.

Edema, inflammation, re- and demyelination, gliosis, damage to axons is observed in the development of multiple
sclerosis. Demyelination and death of axons lead to atrophy of the brain and spinal cord. Morphologically, the
nature and progress of the pathological process, developed in multiple sclerosis, is heterogeneous. It is known that
autoimmune responses in MS, manifested by the foci of demyelination, are involved in the pathogenesis of other
diseases of the nervous system (inflammatory, vascular, etc.). In addition, the cause of the myelin disintegration
can be a chronic hypoxia and metabolic disorders. They are crucial in the differentiated diagnosis of the disease.
Multifactorial nature of multiple sclerosis to a certain extent reflects heterogeneity of the demyelinating process.

Key words: multiple sclerosis, pathogenesis, morphology.
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MEAUKAMEHTO3HE /NIKYBAHHA PAKA LUNTYHKA
*YKpaiHCbKa meauyHa cTomaTosioriuHa akagemia (m. Montasa)
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38’A30K ny6niKauii 3 nN"aHOBMUMM HayKOBO-A0CNIA-
HUMKU pobotamu. [laHa poboTa € dparmeHTom HAP
«JlocniaxkeHHaA poni nonimopdismy renis Toll-noaibHoro
peuenTtopa 2(Arg753Gin) B nporHo3syBaHHi peuuausis
Ta MeTacTasiB 3/10AKiCHUX HOBOYTBOpPEHb», N2 aepikas-
Hoi peecTpau,ii 0114U004770.

Bctyn. Pak wayHKa (PLU) 3an1MWwaeTbca ogHUM 3 Hal-
NMOLUMPEHIWINX OHKOJIOTYHMX 3aXBOPKOBaAHb i 3ailiMae
yeTBEpPTE MicLEe MO YacTOTi B CTPYKTYpPi OHKO3aXBOptO-
BaHOCTI, @ AK MPUYMHA CMEePTi OHKOOTIYHUX XBOPMUX,
3HaXOAMTBCA Ha APYrOMY MicLi i Ha MOro YacTKy npuna-
nae noHaa 10% cmeptei. LLlopivHo B CBIiTi peecTpyeTbeA
6inblie 750 TMCAY BMNAAKIB 3aXBOPIOBAHHSA i 61M3bKO
620 000 Bunagkis cmepTi Big, PLU. YKpaiHa 3a piBHEM 3a-
XBOPIOBAHOCTI 3alMace 8-9 micue B AecATui KpaiH 3 Han-
6inblu BUCOKOI 3axBoptoBaHicTio PLU — 24, 7 (4onoBiku
42, 1, XiHKkM — 16, 2), WopiyHO BNepLle AiarHOCTYETbCA
6nmn3bko 14 000 xBopux, nepesaxkHo B IlI-VI cTagisx,
TOMY OAHOpIYHA NleTanbHicTb gocarae 63% [1].

B CLUA 3 yncna xBopux 3 JI0OKa/bHOO GOPMOLO paKy
LWNYHKA, BUABNEHOI NPU NEPBUHHIW giarHoctumui, y 45%
npoTArom 5 pokiB po3BMBatOTbCA meTacTasun. PerioHap-
Ha dopma y 85% naujieHTiB Nporpecye i nepexoauTb B
meTacTaTuyHy dasy xsopobu. Y BennkobputaHii cepes,
NaL€EHTIB 3 pe3eKTabebHO NYyX/IMHOD, AKi OTPUManu
poorepauiHy ximiotepanito, 5-piyHa BUXMBaHICTb CTa-
HOBUTb 36%. OAHaK Npu nowupeHux abo meTtacTaTmu-
HUX popmax nopora 5-pivHOI BUMKMBAHOCTI AOCAralOTb
Tinbkn 5-20% xBopux. 3 uncna WOPIYHO AiarHocToBa-
HUX XBOpUX B 85% BMMagKiB Bigpasy abo npotarom 2-3
pokiB xBopoba nepexoauTb B MeTacTaTMuHui eTan. Mpu
LbOMY HEObXiZHO 3a3HAYUTH, WO MejiaHa BUKMBAHOCTI
XBOPUX Ha METACTaTUYHUI paK LUAYHKa, AKUX NiKyBa-
N CUMMNTOMATMYHO, OBUYMCNIOETBCA TepMiHOM Ha 3-4
micaui [2].

chernobayl0@gmail.com

XipypriyHe NiKyBaHHA € OCHOBHMM METOAOM Mpu
paKy WAYHKa. B AaHWI Yac y CBIiTOBIM NpaKTUL HaKoNK-
YEHWUN BE/IMYE3HUIN KNiHIYHWI MmaTepian Woao 3acTocy-
BaHHA Pi3HWX BaPiaHTIB BTPYYAHHA NPU 3N10AKICHUX NyX-
JIMHaX WAYHKa: po3LKMpPEHi i cynep po3LwunpeHi onepaLii,
a TAKOXK PO3LWMpEHi i cynep poswunpeHi nimdoaicceky,i
(nAa) (D2, D3, D4) [2,3]. AHani3 pe3ynbTaTiB NOKasas, WO
BMKOHAHHA NOAIGHUX onepaLiin 403BOANAO MOAINWNTH
BiA4aneHi pe3ynbraTM NiKyBaHHA MPAKTUYHO MpPU BCIX
cTagisx 3axsoptoBaHHA [3]. 3 iHWOro 60Ky, BUHWUKAIOTb
CYMHiBM B AOUiNIbHOCTI NOAANbLIOro HapoOLWyBaHHA Xi-
pYypriyHOi arpecMBHOCTI NpW BUpILLEHHI Liei npobnemu
[4]. XipypriuHuiA meTog, NiKyBaHHA MNPaAKTUYHO AocAr
MEKi CBOTX MOX/IMBOCTEN, WO BifOMBaAETLCA Ha CTabiNi-
3aLlii NOKA3HMKIB BUMKMBAHHA NPOONEPOBaHUX NALLIEHTIB
NPOTArOM OCTaHHbOTO AecaTuniTTa [3,4].

ArpecvBHUI Nepebir paKy WAYHKA, paHHA AuceMmi-
HaLia BMMAaratoTb PO3POOKM [0AATKOBUX CUCTEMHMX
METOZIB NiKyBaHHSA, B MepLly Yyepry — af’toBaHTHOI Xi-
mioTepanii (AXT). Ha MOMEHT BCTAHOBNEHHA AiarHoa3y,
6An3bko 46% xBopux, BXe MatoTb Il cTagito 3axso-
ptoBaHHA, TO6TO BiAHOCATLCA A0 KaTeropii MaujieHTiB
nignaratoTb B TOMY YUCAi i MeAUKaMeHTO3Hili Tepanii.
Ap’toBaHTHa ximioTepanis HauineHa Ha MiKpomeTacTa-
3u PLU, wo 3anuMwmnnunca nicna xipypriyHoro supaneH-
HA NEePBUHHOI NyXAWHWU. Ha AaHMA MOMEHT He iCHye
ctaHgaptis AXT npu PLU, Tak AK pe3ynbTatm MiXKHa-
poaHux pocnigxeHb cynepeunusi [5,6]. Tak, B AnoHii B
aA’toBaHTHOMY PEXMMi MO3UTUBHO 3apeKoMeHZAyBau
cebe noxigHi ¢TopnipumiguHie npenapat S1, UFT [7].
Ane uj pe3ynbTaT BUABMNOCA HEMOMK/IMBUM EKCTpano-
NIOBATU Ha eEBpONENCLKi KpaiHn i AMepuKy. Y pagi eBpo-
nencbKMX i amepuKaHcbKkux gocnigxerb AXT npu PLL He
npveena Lo NoNinweHH:A BUKMBAHOCTI, AK 6e3peumans-
Hoi [8], Tak i 3aranbHoi [8,9,10,11,12,13]. TakoX Hemae
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