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Peripheral nervous system damage
following electrical injury (review)

Electrical injury can lead to neurological consequences in affected individuals. Retrospective cohort studies
have shown that in approximately 40 % of cases of high-voltage electrical injury, peripheral nerve conduction
parameters were abnormal.

Evidence collection. A retrospective literature search was conducted using a spatial vector descriptive model,
supplemented by manual identification of relevant articles. A total of 37 recent sources were included, of which 91.9 %
were published within the last 10 years and 78.4 % within the last 5 years.

Evidence synthesis. Disorders of the peripheral nervous system account forapproximately 90 % of the neurological
consequences of electrical injury and, according to reports from burn units, significantly exceed those observed after
thermal injuries. The most common complication is mononeuropathy (including carpal tunnel syndrome), while
polyneuropathy and polyradiculopathy occur less frequently. Electrical burns cause both direct nerve damage and
indirect injury due to post-traumatic edema. Electrical injury may result in nerve paralysis caused by peripheral nerve
damage. Partial or complete loss of peripheral nerve function, typically limited to the area of local contact, is usually
temporary, and full recovery can be expected if the nerve is not affected by local tissue injury. Peripheral nervous
system involvement is commmon and affects both sensory and motor functions. Immediate symptoms often resolve and
have a more favorable prognosis than delayed manifestations. Sensory dysfunction may be associated with damage
to sensory nerve endings. Autonomic disorders affer electrical injury occur in approximately 60 % of patients with
both high- and low-voltage injuries. Clinical manifestations may include tachycardia, significant fluctuations in blood
pressure, headache, anxiety, hyperhidrosis, gastrointestinal disturbances, sleep disturbances, and dyspnea. Chronic
neuropathic pain (allodynia) occurs in some patients, and accurate epidemiological data are currently lacking. Some
patients may report intermittent discomfort or abnormal sensations without obvious physical injury, whereas others
develop severe pain associated with evident tissue damage.

Conclusions. Complications affecting the peripheral nervous system may occur immediately after the injury or
after a prolonged period. They are difficult to diagnose and significantly reduce patients” quality of life. Timely nerve
decompression procedures improve treatment outcomes.

Keywords: electrical trauma, peripheral nervous system, autonomic nervous system, allodynia.

lectrical injuries (El) can have neurological con-

sequences for victims. Although the literature on
the neurological complications of El is limited to retro-
spective studies, case series, and studies of selected
patient groups, preliminary findings provide some
evidence for an association between El and periph-
eral nervous system diseases and symptoms (e.g.,
sensory loss, neuropathy, and muscle weakness)
[25]. Electrical injuries can cause long-term damage
to both the central and peripheral nervous systems,
which is less predictable [19, 30, 36].

Retrospective cohort studies have found that
approximately 40 % of high-voltage electric shock
cases had abnormal peripheral nerve conduction
parameters such as decreased skin sensation, mono-
neuropathy, and polyneuropathy that persisted for
6 months or more after the injury [20, 30, 35].

Evidence collection

Selected literature sources were included in the
study if they: (1) were published in Ukrainian or
English; (2) reported on acute functional and mor-
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phological damage to the peripheral and autonomic
nervous system in electrical trauma; (3) reported on
the prevalence of neurological pathology in electrical
trauma; (4) used an observational design (cohort or
cross-sectional). A retrospective informative search
was performed using a spatial-vector descriptive
model, which was supplemented by a manual search
of relevant articles. 37 modern literature sources
were selected, of which 91.9 % — in the last 10 years,
78.4 % — in the last 5 years.

Evidence synthesis

Peripheral nervous system disorders account for
about 90 % of the neurological consequences of El,
which, according to reports from combustiological
departments, significantly exceed similar ones after
thermal injuries. Most of these are high-voltage elec-
trical burns [25].

Peripheral nerves are primarily conductive due to
their low resistance compared to other tissues, mak-
ing them susceptible to injury from electrical burns
[1, 6]. Indeed, nerves are the most sensitive organ
to electrical burns due to their low resistance to the
passage of electrical current. They therefore serve
as much better natural conductors of electricity than
skin, muscle, and bone [1, 2, 13, 14, 16, 24]. There-
fore, current can pass through the body in the absence
of an accompanying skin burn. Electrical burns cause
direct damage to the nerve as well as indirect damage
through the formation of post-traumatic edema [1].

The most common complication of electrical neu-
rotrauma is mononeuropathy (including carpal tunnel
syndrome), followed by polyneuropathy and polyra-
diculopathy [23].

Neuropathy has been documented since the
1970s and is considered the most common and
disabling complication of electrical burns. However,
these neuropathies are often underdiagnosed or ig-
nored. The prevalence of neuropathies after El varies
considerably, ranging from 2 to 84 %, with an average
of 13.5%[1, 8, 33].

Electricity causes myelin damage through direct
effects and through damage to the vascular endo-
thelium, leading to impaired blood supply to the
nerves [13]. Compartments often compress nerves
and contribute to the progression of peripheral neu-
ropathy [18]. The mechanism of peripheral neuropa-
thy involves axonal damage, resulting in both motor
and sensory deficits. High-voltage electrical trauma
can affect peripheral nerves, primarily causing axonal
rather than demyelinating damage [7, 20]. Vascular
and nerve damage caused by electrical trauma trig-
gers the progressive development of necrosis [27].

Mononeuropathy usually affects individual nerves
of the upper extremities, but is not limited to them,
as these are common points of current entry. Me-
dian and ulnar neuropathies can be secondary to
long-bone fractures [24]. The nature of the injury is
important, as many patients complain of paresthesia

or persistent numbness at the points of entry and
exit of the electrical current, which is quite common.
Neurological symptoms are thought to arise from
structural lesions such as hemorrhage, edema, or
chromatolysis of pyramidal cells. However, organic
damage cannot explain the delayed onset of symp-
toms, which sometimes appear days or years after
El [12, 32, 34]. Typical symptoms include numbness
and tingling sensations (paresthesia). Paresthesia
may be transient and may develop suddenly or gradu-
ally after contact with an electrical source [2, 14, 16].
This rare complication of El can be easily overlooked
or misdiagnosed as neuropraxia, which can delay
appropriate treatment [3]. Electrical injury results in
nerve palsies caused by a variety of peripheral nerve
lesions [16]. The ulnar, median, and radial nerves
have the highest incidence of persistent dysfunction.
Median and/or ulnar nerve palsies following El are
rare but devastating [8].

Partial or complete loss of peripheral nerve func-
tion, mostly confined to the area of local contact, is usu-
ally temporary, and full recovery can be expected un-
less the nerve is involved in local tissue damage [25].

Carpal tunnel syndrome is a fairly common mono-
neuropathy that occurs with electrical burns [1]. The
wrist has an awkward anatomy where low-resistance
tissues are affected by high-resistance tissues such
as bone and tendon. The generation of high heat
from the inside out causes the wrist area to conduct
electrical current more than other parts of the body
[8]. Carpal tunnel syndrome is a pathology of burn
victims with serious functional consequences, as it is
often ignored and treated late. Early clinical and elec-
tromyographic diagnosis is essential to ensure surgi-
cal treatment before irreversible intraneural damage
occurs. Ultrasound may be useful for early detection
of median nerve injury at the wrist when electromyog-
raphy is not possible, and to rule out other underly-
ing etiologies for carpal tunnel syndrome following
electrical burns. If the diagnosis is confirmed, prompt
surgical release of the nerve may be considered to
avoid the development of irreversible intraneuronal
ischemic lesions [1]. Immediate decompression with
fasciotomy and carpal tunnel release appears to be
the most promising treatment option. Loss of neuro-
logical function can be avoided if the median nerve is
released [8]. Acute and chronic pain from electrical
burns may mask symptoms of tunnel neuropathy.
Median nerve injury at the wrist is the most common
burn neuropathy, followed by ulnar nerve injury [1].
Electrical injuries can affect the function of the hu-
man hand in terms of reducing self-esteem of hand
function, manual dexterity and tactile gnosis [30].

Polyneuropathy is associated with direct dam-
age to peripheral nerves at the points of entry or exit
of electric current, or with a polyneuritic syndrome
involving nerves located distant from the points of
contact. Various combinations of lesions of the me-
dian, ulnar, radial, sciatic and femoral nerves and

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -
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their more distant branches are observed [4, 25].
The localization of the damage may be completely
outside the limits of that diagnosed in neure injuries
or may be limited to neuromuscular synapses, which
explains the occurrence of muscle weakness and,
above all, rapid fatigue.

Polyradiculopathy is characterized by the involve-
ment of multiple spinal nerve roots where there are
multiple points of electrical current entry. This patho-
logical condition manifests as numbness, tingling,
pain, or muscle weakness in the areas innervated by
the affected nerves. Causes may include mechanical
compression (compartment syndrome), edema, or
degenerative changes in the nerves [4, 25].

Peripheral nervous system involvement is quite
common, both sensory and motor. Immediate symp-
toms are often reversible and have a better prognosis
than late effects [12]. In a Canadian multicenter study
of patients who had previously experienced electric
shock, 9 % of respondents reported muscle weak-
ness, 6 % reported tingling in the extremities, and 9 %
reported numbness in the extremities within one year
after EI [23, 25].

Sensory dysfunction may be associated with dam-
age to sensory nerve endings [4]. The deficit may be
patchy, with sensory deficits not corresponding to
motor changes and being distributed unevenly [11,
17, 21, 26]. Sensory impairments are often accom-
panied by pain, numbness, and/or paresthesia along
the path of the current [4]. They may develop in the
affected limb for a long time after the initial injury.
These symptoms are the result of incomplete nerve
regeneration or permanent nerve damage, requir-
ing long-term pain management. In addition, muscle
weakness and atrophy may persist due to irreversible
damage to peripheral nerves or muscle tissue. In
deep burns involving nerve trunks, the prognosis for
recovery is poor, and complete loss of nerve function
is quite common. Electrical injuries can result in long-
term motor deficits and muscle weakness, requiring
significant rehabilitation efforts. Rehabilitation and
physiotherapy are crucial for the treatment of these
complications, although some patients never fully
recover [31].

Causalgia is a complex regional pain syndrome
type | (Sudek’s syndrome), characterized by intense
burning pain in the area of the affected nerve, which
may be accompanied by autonomic and trophic (pain-
ful ischemia) disorders, edema, changes in skin tem-
perature and color, limited mobility and stiffness in the
affected limb (usually the upper limb), which is caused
by damage to peripheral nerves due to electrical cur-
rent or repeated surgical interventions. It is diagnosed
on the basis of clinical criteria and determination of
nerve damage using electroneuromyography.

Histopathological findings include focal petechial
hemorrhages, perivascular space dilation, peripheral
neuronal fragmentation, vascular damage, and bal-
looning myelin sheath dilation [23]. Degenerative

2026, N1

changes are seen in peripheral nerves at both the
input and output zones and in distant areas [22].

Whenever a neurodeficit is identified, appropriate
investigation is warranted to exclude contributing fac-
tors (compartment syndrome).

Fasciotomy and nerve decompression are associ-
ated with improved peripheral nerve function in the
long term. Patients who underwent fasciotomy had
significantly lower rates of peripheral neuropathy than
those who did not (odds 45 vs 92 %, p < 0.0001) [6].

Autonomic dysfunction after electrical trauma
occurs in approximately 60 % of victims of high- and
low-voltage electrical trauma [30].

El victims are prone to autonomic neuropathy
and sympathetic skin response disorders. Delayed
autonomic dysfunction can occur weeks or months
after the initial injury [31]. Symptoms can be diverse,
including tachycardia, significant blood pressure fluc-
tuations, headache, anxiety, hyperhidrosis, gastroin-
testinal problems, dyssomnia (sleep disturbances),
and shortness of breath.

Arrhythmias are a direct consequence of electrical
trauma. The combination of persistent sinus tachy-
cardia and episodes of increased sweating or chills,
acute persistent hypertension, and psychomotor agi-
tation suggests a central hyperadrenergic state with
the addition of autonomic surge. Abnormal results of
autonomic function tests, significantly elevated plas-
ma and urine noradrenaline levels (in the absence
of pheochromocytoma), and a striking response to
clonidine (0.4 mg/day) with plasma noradrenaline
returning to normal within one week of treatment sup-
port this assumption [4, 22, 28].

Claude Bernard—Horner syndrome (oculosympa-
thetic syndrome) is a pathological condition caused
by dysfunction of the sympathetic nervous system
after El [4]. It is accompanied by blepharoptosis,
sometimes with slight elevation of the lower eyelid
(«inverted ptosis»), miosis, enophthalmos, dyshidro-
sis, decreased ciliospinal reflex (reaction to skin irrita-
tion in the neck area, manifested by pupil dilation),
injection of conjunctival vessels, and hyperemia of
the facial skin on the affected side.

Keraunoparalysis (Charcot’s palsy) is a tempo-
rary syndrome that lasts several hours after a high-
voltage, electric arc, or lightning strike. It occurs in
the limb along the path of the current and is associ-
ated with vascular spasm in this area due to a burst
of catecholamine release. The limb becomes cold,
pale, numb, and the pulse is not determined, which
is sometimes confused with compartment syndrome.
High-voltage El produces various forms of paralysis:
flaccid or spastic; temporary or prolonged; immediate
or delayed; paraplegia or quadriplegia; unilateral or
bilateral [4, 24]. As a rule, acute paralysis is mostly
reversible, but delayed paralysis can be debilitating
and lead to only partial recovery [4, 18].

Bladder dysfunction is a neurourological conse-
quence of El to the spinal cord or brain, or is under-
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stood as an independent consequence of electric
shock [36].

Sexual dysfunction is manifested by reduced libido
and impotence [9, 34].

Delayed lesions of the autonomic nervous system,
as well as complex regional pain syndromes, may also
include changes in skin temperature and color, burn-
ing and skin sensitivity, edema, motor and autonomic
disorders [4, 5].

Movement disorders have been reported, and the
differentiation between them as central and peripher-
al syndromes is emphasized. In particular, parkinson-
ism, choreoathetosis (combining chorea with rapid
chaotic movements and athetosis with slow «twist-
ing» movements), dystonia, myoclonus, and cerebral
tremor are defined. Electrical origin of myoclonus has
been reported, as well as demyelination [4].

Chronic neuropathic pain (allodynia) occurs in
a proportion of electrocuted individuals, although
accurate statistics are not available. Some patients
may complain of intermittent discomfort without any
apparent physical damage, whereas other complica-
tions may present with severe pain with obvious tis-
sue damage [37].

Pain is a common and complex complaint follo-
wing El. It is often multifactorial and appears dis-
proportionate to any measurable neuropathy [34].
Post-traumatic pain results from both direct El and
secondary injuries from fractures, dislocations, and
falls. Thus, pain management is of paramount impor-
tance in El and its sequelae [15].

With significant destruction, all extero- and intero-
receptors close to the lesion area instantly die (burn
out) and as a result the reflex component drops out.
Therefore, the pain is more intense in the low voltage
group than in the high voltage group [10, 30].

People with a history of nonspecific El are at
increased risk of being diagnosed with unspecified
pain or undiagnosed soft tissue disorders. The risk of
nonspecific pain is related to the severity of the injury
in both the short and long term. Patients who were
hospitalized for more than 1 day had a significantly
higher risk of developing nonspecific pain compared
with controls. The risk of developing pain as a long-
term sequelae is related to the severity of neurogenic

There is no conflict of interest.

pain. Pain as a long-term sequelae of El was reported
by 8 % of the study population during the 1-year
follow-up. Approximately 10 % of professional elec-
tricians with a history of unspecified injury reported
persistent pain and muscle disorders 1 to 45 years
after the injury [29].

Pain as a long-term or delayed physiological con-
sequence of El can sometimes be overlooked, espe-
cially after neuronal damage with less pronounced
immediate physiological symptoms. This group of
patients presents with various forms of pain that are
very difficult for the physician to associate with a spe-
cific clinical diagnosis. Patients who have sustained
persistent low-voltage nerve damage are often re-
ferred for specialized consultations and examinations
that are usually ineffective in diagnosing long-term
conditions. This may be because the effects of El are
similar to many other conditions, so specialists per-
form examinations that are unable to detect organic
changes. Thus, these patients are often examined by
specialists from different medical specialties and as
a result, they are given unspecified diagnoses due to
the lack of objective data and positive clinical tests.
More than 95 % of diagnoses, such as «chronic pain
of unknown etiology» or «pain in the arm (leg)», could
not be confirmed by repeated examination. This is
due to the fact that many clinical symptoms are not
sufficiently recognized by the medical community as
consequences of electric shock [29].

The literature notes that many patients do not ex-
perience satisfactory pain relief after electric shock,
regardless of treatment, but a combination of somatic
and psychosocial methods leads to quite favorable
results [34].

Conclusions

1. Peripheral nervous system complications of elec-
tric shock can debut immediately after the inci-
dent or after a long time.

2. Peripheral nervous system damage in El is quite
difficult to diagnose.

3. Peripheral nervous system complications of El
significantly impair the quality of life of patients.

4. Timely performed nerve decompression tech-
niques improve treatment outcomes.

Contribution of the authors: conceptualization, writing the original text — O.V. Kravets, V.V. Yekhalov;

editing, translatio — V.V. Gorbuntsov.
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AHINPOBCHKUN ASPIKABHUIN MEAVYHUIA YHIBEPCUTET, AHINPO

Ywkoa)XeHHs nepudpepuUyHOi HepPBOBOT CUCTEMU NPU €AEKTPOTPABMI
(orasiA AiTepartypm)

YPOXKEHHST EAEKTPUYHVM CTPYMOM MOXYTb MATU HEBPOAOTHYHI HOCAIAKM AAST MOCTPOXKACANX. KOropTHI peTpo-
CMNEKTVBHI AOCAIAXEHHST BUSBUAW, LLO B BAM3BKO 40 % BUMOAKIB YOOHKEHHST EASKTPUYHVIM CTPYMOM BUCOKOI HAMPYr
MOKA3HWKM NeprdepnyHOl HEPBOBOT MPOBIAHOCTI BYAV AHOMOABHUMN.

36ip AOKA3iB. [POBEAEHO PETPOCMEKTUBHNIA NOLLYK IHGOPMALLi 3 BUKOPUCTAHHSIM MPOCTOPOBO-BEKTOPHOI OMnKi-
COBOi MOAEAI, AOMOBHEHOI PYYHUM MOLLYKOM BIAMOBIAHWX CTATEN. BIAIBPAHO 37 CYHACHMX AITEPATYPHUX AXKEPEA, 3 HUX
91,9 % — 3a octaHHix 10 pokis, 78,4 % — 30 OCTAHHIX 5 POKiB.

CuHTes AoKkasiB. Ha nopyLleHHs1 3 60Ky nepudepryHOi HEPBOBOI cUCTEMM NPUNAACE BAM3LKO 90 % HEBPO-
AOTYHMX HOCAIAKIB €AEKTPOTPOBMM, LLO, 3A 3BITAMU KOMOYCTIOAOTMYHVX BIAAIAEHDb, 3HAYHO MEPEBULLYIOTb TOKI MICASI
TEPMIYHMX TPOBM. HaMMOLLMPEHILLNM YCKAOAHEHHSIM EAEKTPUYHOT HEMPOTPABMM € MOHOHEMPOMNATISI (3OKPEMA CUHA-
POM 30" gCTKOBOrO (KOPMAABHOIO) KAHOAY), PiaLLe TRAMASIKOTLCS MOAIHEVPOMATIS TA MOAIPDOANKYAONATIS. EASKTOUYHI
OnNiK CMPUYMHSIIOTE MPSIMI MOLLKOAXKEHHST HEPBA, O TAKOX HEMPSIMI MOLLKOAXEHHST Yepes YTBOPEHHST MOCTTPABMATAY-
HOro HABPSIKY. HOCAIAKOM €AEKTPUYHOIT TPOBMW € MAPAAIY HEPBIB, 3yMOBAEHUIN YOOYKEHHSIMM NEePUOEPUYHUX HEPBIB.
YacTtkoBa abo NoOBHA BTPATA GYHKLIM NepUPEPUIYHOro HEPBA, SIKA NMEPEBAXKHO OBMEXYETLCS AIATHKOKD AOKOABHOTO
KOHTAKTY, 3A3BNYAN € TMMYOCOBOIO, i MOXHA O4iKyBATW MOBHOTO BIAHOBAEHHS, SIKLLO HEPB HE 3AAYYEHUIN AO MOLLKOA-
YKEHHST MICLEBUX TKOHUH. YPOXKEHHST NepUdEpnYHOi HEPBOBOI CUCTEMM MOLUMPEHE gBULLLE 3 BOKY $IK CEHCOPHOI,
TAK i MOTOPHOI CUCTEMU. HEramHi CUMMNTOMM YOCTO MUHQKOTb | MQAKOTb KPALWM MPOMHO3, HK BIAAOAEHI HACAIAKN.
CeHCOopHO ANCOYHKLIST MOXKE BYTM MOB’I30HA 3 MOLUKOAYKEHHSIM YYTAMBMX HEPBOBKMX 3AKIHYEHb. BEreTatmBHi PO3AOAM
MICAS1 EAEKTPOTPABMY TRAMASIKOTLCST B 6AM3BKO 60 % MOCTPAKAQANX Bia BUCOKOBOABTHOI TA HU3bKOBOABTHOI EAEKTPO-
TPOBMU. CUMATOMK MOXKYTb BYTN PIBHOMAHITHUMM (TOXIKAPAIS, 3HOYHI KOAVMBAHHST QPTEPIAABHOTO TUCKY, FTOAOBHUIN BiAb,
TPUBOXKHICT, MNepripp03, NPOBAEMU 3i LLUAYHKOBO-KMLLIKOBVM TPAKTOM, AMCOMHIST (MOPYLUEHHST CHY) TA BIAYYTTSI HECTAuI
MOBITPST). XPOHIYHUM HEMPOMNATUYHUIA BiAb (OAOAMHIS) BUHMKOE B YACTUHMU YPOHKEHUX EAEKTPUYHUM CTPYMOM. TOYHUX
CTATUCTUYHUX AQHKX LOAO LIET NATOAOTI He iCHyEe. AesIKi NALJEHTU MOXYTb CKAPXKUTUCS HO NMEPIOANYHI HEMPUEMHI
BIAYYTTS1 63 BYAb-SIKUX FBHUX DI3UYHMX MOLLKOAXKEHD, IHLLI YCKAGAHEHHST MOXXYTb BUSIBASITUCS CUABHUM BOAEM i3 SIBHVM
MOLLUKOAYKEHHSIM TKAHWH.

BUCHOBKW. YCKAQAHEHHSI EAEKTROTROBMM 3 6OKY NEpPUdEPUHHOT HEPBOBOI CUCTEMM MOXKYTb AEBIOTYBATN OAPRO-
3y MICAS IHLUMAEHTY B0 Yepes TPMBOAUM YAC, iX CKAGAHO AIQrHOCTYBATK, BOHW 3HAYHO 3HMKYHOTb SIKICTb XKATTSI MALEHTIB.
CBOEYACHO BUKOHAHI MPUNOMM AEKOMMPECIT HEPBIB MOAIMLLYIOTb PE3YABTATU AIKYBAHHSI.

KAIO4OBi CAOBQ: ENEKTPOTRABMA, NEpUdEPUYHA HEPBOBA CUCTEMA, BEFETATVIBHO HEPBOBA CUCTEMA, OAOAMHIST.
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AHTUOMIAOTAHO IMYHOTepanis

POHHbOT XBOPOOU AAbLrenmepa:

AeKaHeMab i AOHOHeMab — AoKa30Ba 6a3q,
ARIA Ta meXi Tepanii, Wwo moaudikye nepebir
30XBOPIOBAHHS (OrASA AITEepaTypm)

AHTUOMIAOIAHI MOHOKAOHOABHI QHTUTIAQ (MADS) 3MICTUAM TEPAMNEBTUYHUIA AQHALLADT XBOPOOK AAbLIrenmvepa
BiA CYTO CUMMTOMOTUYHOIO BEAEHHS Y Bik BIOAOMYHO-TAPreTHOroO BTRYYAHHS. AekaHeMab i AOHOHEMAO € nepLUMMn
QAreHTamm, sIKi MPOAEMOHCTPYBOAM CTATUCTUYHO 3HOYYLLLE YMOBIABHEHHS KAIHIYMHOTO MOTIPLUEHHST B PAHAOMIZOBOHKX
AOCAIAKEHHSX Il da3m NopsiA i3 BUPA3HUM 3HVXKEHHSIM AMIAOIAHOTO HOBOHTOMKEHHS].

Meta po60oTM — HOAQTM AOKO30BO OOIDYHTOBOHY, KPUTUYHY HOPATMBHY OLHKY AKAHEMABy TA AOHOHEMO-
Oy NpU POHHIM XBOPOBI AAbLIremMepa 3 aKLLEeHTOM Ha iHTepnpetalii edextmeHocTi, ARIA (amyloid-related imaging
abnormalities, aminoia-acouinosari MPT-OQHOMOAII), y3AraAbHEHOCTI PE3YALTATIB, 3AIMCHEHHOCTI AASI CUCTEMK OXOPOHM
3A0POB’S1 TA MPAKTUYHUX MEXAX KAQCUIKALi LX BTRYHYOHb sIK Tepanii, Lo MOAMIKYE nepebir 3aXBOPIOBAHHS.

Marepiaan Ta MeToaM. [POBEASHO HOPATUBHUIA CUHTE3 MEPBUHHX MYOAIKOLIN KAIHIYHUX AOCAIAKEHb, ap-
MOKOAOTYHMX i BIOMAPKEPHUX POOBIT, YAHHUX PEryAITOPHUX AokyMmeHTiB CLUA Ta €Bponencbkoro Coroady, MPAKTUYHKX
HACTAHOB WoAO0 MPT/ARIA, QHOAIZY MPUAQTHOCTI MOMNYASILLi TO GAPMAKO-EKOHOMIYHMX OLLHOK i3 dikCaLjieEd AOKA30BOI
0031 CTOHOM Ha 6 AoTOro 2026 Poky. AQHI KOHGEPEHLLIN/MPEeC-PeAI3iB MOAM HXKYY BU3HOYEHICTD.

Pesyabratn. O61aBa MADS 3a6e3neyyoTb MOMIPHI ABCOAKOTHI KAIHIYHI ebekT mpoTarom 18 Mic/76 T (3AAEXKHO
BiA MPOTOKOAY). AAS AeKOHEMABY: pisHMLS CDR-SB npmnbAmnsHo —0,45 Ha 18 Mic, Anst AOHOHEMAOBY: Pi3HKLIST IADRS 6AM3b-
KO +2,9—3,25 Ha 76 Tvdk ab6o CDR-SB -0,67/-0,70 30AEXHO Bia NOMyAsiLi. 3MiHM GioOMApKePIB NEPEBNLLYIOTb KAIHIYHI.
ARIA, SIK HOCAIAOK TOKOTO TEPAMNEBTUYHOTO MIAXOAY, € MOLUMPEHOKD, FEHOTUM-3AAEXKHOIO TA OPTAHIBALIMHO LLEHTPOAbL-
HOO AAS1 BE3MEYHOCTI AiKYBAHHS MALEHTIB. CniBBIAHOLLEHHS KOPUCTL/PU3NK € HONCIPUSITAMBILLKM Y PETEABHO BIAIGPO-
HUX NALEHTIB HO PAHHIX CTAAIIX 30 YMOBM BEAEHHS B MOOIPAMOX i3 AOCTYNOM AO MATHITHO-PE30HAHCHOI TOMOrpadii.
EKCTPONOASILS HO WMPLLI NOMYASILLT B PYTUHHIN MRAKTULL OBMEXYETECS HEAOCTATHBOK AOCTYMHICTIO, 3HAYHUM TSIrapem
MOHITOPWHIY TG EKOHOMIYHUMK KOMMPOMICOMM.

BUCHOBKW. AHTUAMIAOIAHI MADS € BIOAOTYHO XBOPOOOMOANDIKALIMHUMU, OAE KAIHIYHO OBMEXEHUMMU: BOHM CMO-
BIABHIOKOTb MPOIPECYBAHHSI, O HE 3YMMHSIOTh Y PEBEPCYIOTh 3OXBOPIOBAHHSI. [XHSI MOTOYHA POAL € YMOBHOIO, 3AASXKHOIO
BiA IHOPACTPYKTYPU TA E€TUYHO MOB’SI3AHOIO 3 MPO30POKD KOMYHIKALIEIO WOAO CEepeAHbOI KOPUCTI, HETPUBIAABHOTO
pu3KnKy ARIA TG HEPIBHOCTI AOCTYNY.

KAo40Bi cAoBa: XBOPOOA AAbLIrEeMMepa, AEKOHEMOD, AOHOHEMAOD, AMIAOIA-ACOLLIMOBAOHI Bi3yQAIZALLIMHI 3MiHW,
XBOPOOOMOANDIKALIMHA Tepanis, LepebpaAbHO AMIAOCIAHCO QHIOMNATIS, EKOHOMIKA OXOPOHWM 3A0P0B 5.
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j‘IeKaHeMaé i AoHaHemab 3MiHWIW TepaneBTUY-
HY AMCKYCIilO Woao xBopobu Anburenmepa (XA),
OCKINbKM Lie NnepLli 3aTBEPAKEHI areHTH, aKi cnpusanm
3HUMKEHHIO BMICTy aminoigy Ta CTaTUCTUYHO 3Hauy-
LLOMY Ta/ibMyBaHHIO KJiHIYHOrO MNPOrpecyBaHHs Ha
paHHiX cTagisx xsopobwu [5, 31, 34, 37]. Lle ctaHOBUTb
NPUHUMMNOBY BIAMIHHICTb Bif iHF6GITOPIB XoniHecTe-
pa3n Ta MEeMaHTWHY, SKi 3anulialoTbCsd OCHOBHWMMM
3aco6aMun cumnTomaTMyHoi Tepanii. MpoTe AoKasw,
Ha MiAcTaBi AKMX iX 3aTBEPAKEHO K npenapatvn ang
KNiHIYHOrO 3aCTOCYyBaHHS, TAKOX 3YMOBJIIOIOTb KOHT-
paBepcito: abCoOMOTHI KIiHIYHI BiAMIHHOCTI Ha aHTMa-
MiNoigHIM imyHOTEpanii € JOBONI CKPOMHUMM, NliKyBaH-
HSl IHTEHCMBHE, a MOro 6e3neyvHiCTb MiAKOHTPObHA
ARIA (Amyloid-Related Imaging Abnormalities).

KoHuenT aminoigHoro Kackaay 3anvuwaetbes dyHaa-
MeHTa/lbHMM. BogHo4ac y cydacHux hopmyntoBaHHAX
aMminoig po3rnaaaeTbes K HeobXiaHMI, ane HegocTaT-
Hin daKTop natoreHedy. KniHiyHy TpaeKTopito 3axBo-
pPIOBaHHSA BU3HA4aloTb TaKOX iHLWI B3aeEMOMNOB’'A3aHi
npoLiecK, 30KpemMa MOWNPEHHS Tay, HEMPOIMYHHa aK-
TMBaLi Ta NOPYLWEHHS QYHKLIOHYBAHHA CUHANTUYHUX
mepex [2, 7, 16, 20]. Tomy B Mexax MNOCNiA0BHOI
OLLIHKM HEe MOXHa Po3rsaaTi BMAANEHHS aMinoigHNX
GISILLOK K eKBiBaNEHT KOPUCTI /19 NauieHTa.

Ller ornag BucyBae HaBMUCHO CyBOpPO chopmy-
NIbOBaHY Te3Y: aHTMaMINoiaHi MOHOK/IOHANbHI aHTUTI-
na € xBopobomoandiKaLinHMMK B GIONOrNYHOMY CEH-
ci, ane ixHi Mexi BM3HavaloTbca cneundikow crtagii,
HeOoObXiAHICTIO IHTEHCMBHOIO Ta 6€3Me4YHOro BBEAEHHS
Ta OOMEXEHUMU MOXITMBOCTAMM A1 MaclLuTabyBaHHS
Yy peanbHin KNiHiYHIK npaKkTuui. fonoBHE aHaniTu4yHe
MUTaHHA MONsArae He B TOMY, YM «Ail0Tb» MpenapaTtu
B yMOBaXx KJiHIYHMX BMMNPOOYBaHb, a B TOMY, YM 3a-
JIMWAETLCA iXHA YMCTa KOPWUCTb BMMpaBAaHOO Micns
BpaxyBaHHS pn3nKy ARIA, 30BHIlIHbLOI BanigHOCTI Ta
anbTepHaTUBHWX BUTPAT.

MaToGionoria paHHbLOI XBOpPOOU AnbLrenmepa
B KOHTEKCTI imyHoTepanii

leHepaLlisi/arperadis aminoifgy, Wasxv BUBEAEHHS
Ta CUHANTOTOKCUYHI BUAMN

B ocHoBi natodizionorii XA nexuTb akymynsuis,
WO HapocTae, BMAiB aminoigy-f (A beta) Big mMoHO-
MepIB 40 oniroMmepHoro/npotodiépunsapHoro/eiopu-
NSFPHUX CTaHIB, PO34YMHHI arperoBaHi GopMKu CyTTEBO
BMAMBAlOTb HA CUMHAMNTUYHY TOKCUYHICTb i MEPEKEBY
amcoyHKuio [2, 16, 20]. Cuctemu cTagitoBaHHS in vivo
BM3Ha4aloTb XA 6ionorivyHO 3a MapKkepamu aminoiay,
Tay-6inKa i HenpoaereHepadii (norika ATN), wo nosic-
HIOE, YOMY aHTMaMinoigHa iMyHoTepanisa € HanbGinblLl
06rpyHTOBAHOO 10 PO3BUTKY OOLUIMPHOIO KacKagHoro
YWKOAKEHHS [18].

LUnaxu oymlleHHS aminoigy po3noaineHi MixK Mik-
pornianbHUM GarouMTo30M, NEPUBACKYNAPHUM aApe-
HaXXeM | TpaHCNopTOM Kpi3b remaTtoeHuedaniyHumn
6ap’ep. AHTUTINO-OoNocepeaKoBaHe MiacuaeHHsa da-
roUUTO3Y MEXaHICTUYHO MOB’A3aHO i3 Fc-3anexHum

iIMYHHUM 3any4eHHsM, a JAOKiHIYHI AaHi cBigyaThb, WO
KOMMJIEMEHT-0ONOCEPEAKOBAHa CUrHanisauia Moxe
MoaynioBatu uen npouec [39]. NMpaKTUYHUI BUCHOBOK
nonsirae B TOMY, LLLO 3a/y4€HHS TepaneBTUYHOI MilleHi
B MapeHXiMi Ta CyaUHHMUX KOMMapTMEHTax MOXe of-
HOYACHO CMNPUATM BUIANEHHIO GNASLWOK M iHOYKYBaTU
CyAIMHHO-3ananbHi BidyanisauinHi GeHOMEHM.

B3aeM03B’130K Mix aminoigom, Tay-6inKa,
Heripo3anasleHHsM Ta HerpoaereHepaLieto

Cy4yacHi y3arasnbHEHHS NiATPUMY0Tb 6aratoliapo-
BY MOAENb, B AKil 3HUKEHHS BMICTy aminoigy Moxe
BMNAMBaATK Ha OKPEMi YaCcTUHM HU3XiaHOi (downstream)
6ionorii, NnpoTe He ycyBa€ Bxe cHopmMOBaHy Taynarito,
rMianbHy aKTMBAaLilO Ta AereHepawilo Ha pPiBHI HewW-
poHHMX Mepex [3, 20]. Lle y3roaxyeTbcs 3 nosemiH-
KOK KIiHIYHMX BUMNPOBYyBaHb: 3MiHKM B GioMapKepiB
€ 3HAYHMUMMU 1 paHHIMU, TOOI K Pi3HMLUS 3a KOTHITUB-
HO-GYHKLiOHaNbHUMK MOKa3HMKaMW PO3BUBAETHLCS
NoBifbHille Ta € YUcenbHO MeHwoto [34, 37].

Y KNiHIYHO-NPUKNAAHOMY CEHCi aHTuaminoigHe
NiKyBaHHA chig iHTepnpeTyBaTn SK BTPYyYaHHS, WO
3MIHIOE WBKWAKICTb NpOrpecyBaHHs XBOPOOH, a HE BU-
3Ha4yae KiHLUEeBOro pesynbraty Tepanii. Lis BigMiHHICTb
JIEXNTb B OCHOBI HABEEHOI0 HUXK4Y€e apryMeHTy Woao
MEX: CMOBINIbHEHHS € MPOAEMOHCTPOBAHNM, 3BOPOT-
HWUM PO3BUTOK — Hi.

dapmaKonorii Ta MOJIEKYy/IsIPHi MexaHi3mMu
AHTUaMINOIAHUX aHTUTIN

JlekaHema®b: UinboBi (TapreTHi) popmu,
B/1ACTMBOCTI 3B’I3yBaHHS1, €(DeKTOPHI PyHKLI,
papMaKoKiHeTUKa/papMaKoanHamika

JlekaHemab — ue rymaHizoBaHe IgG1l MOHOKIIO-
Ha/lbHE aHTUTINO, CNpPsSIMOBaHe MPOTW arperoBaHux
PO3YMHEHMX | HEPO3YMHEHMX BUAIB aminoigy-p [9]. Jo-
[JaTKOBI AaHi GiOXiMIYHOrO AOCNIMKEHHS 3B’AA3yBaHHSA
in vitro TaKoX OEMOHCTPYIOTb BUCOKY CETEKTUBHICTb A0
npoTodibpunsapHMx 36ipoK A, OTPUMaHUX i3 MO3KOBOI
TKaHWHK NauieHTiB i3 XA, Lo niaTpruMye Npodinb MilleHi,
AKNIA HE OBMEXKYETBCS NILLE 3pinnmu GngwKkamm [19].

AHanian PK/PD nokasyloTb 3anexHe Bif 403U Ta
Yyacy 3HWKEHHS PiBHA aminoigy 3a JaHMMK aMinoigHoi
no3uTpoH-emicinHoi Tomorpadii (MET) i noB’a3yt0Tb
eKcno3auuito npenapaty 3 rpagieHtamu puanky ARIA-E/
i30n1boBaHOi ARIA-H, 1O MEeXaHICTUYHO Y3roAXKYETLCS
3 «on-target» mobGinizaujieto cyaMHHoro aminoigy [17,
24]. B odiuivHin iHCTPYKLUIT i3 3acTocyBaHHs (labeling)
YKa3aHOo BHYTPilWHbOBEHHE A03yBaHHA 10 Mr/Kr KOX-
HUX 2 TUXK i3 MOMXIMBICTIO MiATPMMYBanbHOI Tepanii
yepes 18 Mic. MOHITOPUHT i3 BUKOPUCTAHHAM MarHit-
HO-pe3oHaHcHoi Tepanii (MPT) iHTerpoBaHUi y NpoOTO-
KOJIM KOHTPONO/perynioBaHHs 4o3yBaHHS [9].

JloHaHeMa6: LinboBi BUaun (plague-acouiroBaHi
dopmu), ecpeKTopHI yHKLUIi, PK/PD

[oHaHemab TakoX € rymaHisoBaHum I1gG1, ane
CnNpsIMOBaHM NPOTU HEPO3YMHHOIO N-TPYHKOBAHOIO
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nipornytamat moaudiKoBaHOro aminoigy-p, Taka eni-
Ton-cTpaTeris, acouioBaHa 3 6/sWKamMuK, NiATPUMYE
WBMAKE 3HWXKEHHS PiBHA GNALWIKOBOro aminoigy Ta
NPOTOKOJi30BaHE MPUMNMHEHHS JliKyBaHHSA nicnsa Oo-
CATHEHHSI aMiNoigHOro 3HMXKeHHN [12, 25].

MonynsauinHi PK-aHanian noB’a3ytoTb €KCNo3uLiito
npenapary 3i 3MeHLUEeHHAM BMICTy aminoigy Ta pusu-
koM ARIA. Moganblui po6oTn 3 MoaudiKaLii TUTpauii
[IEMOHCTPYIOTb 3HUXKEHHS YacToTn/BupasHocTi ARIA
6€e3 04eBWAHOI BTpaTh edeKTy 3HUKEHHSA BMICTY/piB-
HS GNSLLIOK, WO HaTSKaE: AN3alH PeXUMY BBEOEHHS
€ KEpoBaHMM «BaxesnemM» PU3UKY, a He diKcoBaHOo
TOKCHYHICTIO Knacy [13, 38].

TpaHcasuifHI 6ioMapKepu: aminoiaHui
lET/nikBOp, nnasmosi 6iomapkepu, Tay-lET,
HevpodginameHT nerkoro naHutora (NfL)

0O6u1AaBI NporpaMun CnMparTbCs Ha NiATBEPAKEHHS
aminoigHoi natonorii Ha BuxiaHoMmy piBHi (MET a6o Le-
pebpocniHanbHOI PiAMHK Y KITIOYOBOMY AOCHIAXKEHHI
nekaHemaby; aminoig nntoc Tay-MET cTtpatudikauisa y
K/IOYOBOMY AOCNIAXKEHHI AoHaHeMaoby) [34, 37]. PK/
PD-po60Tn, noB’AA3aHi 3 BUNPOOGYBAHHAMWU JIEKAHE-
Maby, NiaTpUMYOTb napanesbHi 3MiHWM MN1a3MOBUX
6iomapkepiB XA Ha TNni 3HWKeHHS aminoigy [17]. Jo-
HaHemab BMKopwucToByBaB Tay-lET onepauinHo ans
36aradyeHHs BUBIpKK Ta CcTpaTMdiKoBaHOro TECTyBaH-
HS edbeKTUBHOCTI [34].

He BupilleHO NUTaHHA WoA0 PYHKLIi nepeTBo-
pPeHHN «BioMapKep — QYHKLif» Ha PiBHI KOHKPETHOIO
naLieHTa: 3MiHM 6ioMapKepiB € O4EBUAHUMMU, ane iH-
AVBiayanisoBaHe NPOrHO3yBaHHS K/iHIYHO 3HaYyLLOi
KOPUCTI € HETOYHMM [15, 26].

[loKa3u KniHiYHoi ePpeKTUBHOCTI
npu paHHin XBopo6i AnbLrenmepa

Knto4oBi lokasu o0 neKkaHemaby

Y pocnipkeHHi CLARITY AD 1795 yyacHuKiB Bi-
Kom Bia 50 go 90 pokis i3 paHHboOlO XA Ta niaTBep-
[PKEHOI0 aMiNoigHo MNaToNorielo paHAoMiI3yBanun y
cnisgigHowweHHi 1 : 1 go rpyn nekaHemaby 10 mr/Kr
BHYTPILUHBOBEHHO KOMXHUX 2 T abo nnauebo npo-
Tarom 18 wmic [37]. MepBMHHOK KiHLUEBOK TOYKOIO
6yna 3MiHa 3a wWwkanoto CDR-SB (Clinical Dementia
Rating — Sum of Boxes, cymapHuin 6an KiiHi4HOI
OLLiIHKM AeMeHU;i).

JlekaHemab NpoaeMoHCTpyBaB CTAaTUCTUYHO 3Ha-
YylLlle YMNOBIiIbHEHHS KiHIYHOIO NOTipWEeHHS NOPiBHS-
HO 3 N1aueb0; OCHOBHI KiNbKiCHI pe3ynbTaTu HaBeae-
Ho B Ta6n. 1 [37].

Y3romxeHi 3MiHM 3a BTOPUHHUMU KiHLEBUMU TOY-
kamun ADAS-Cogl4 (Alzheimer’'s Disease Assessment
Scale — Cognitive Subscale, 14-item version), ADCOMS
(Alzheimer’s Disease Composite Score), ADCS-MCI-ADL
(Alzheimer’s Disease Cooperative Study — Activities of
Daily Living scale for Mild Cognitive Impairment) Ta
aminoigHum TMET goaaTKoBO MiATpMMYyBann BUCHOBOK
NPO KANiHiYHY 1 BioN0riYHy akTUBHICTb Npenaparty [37].

2026, N1

IHTepnpeTaLis KiHIYHOI 3HaYyLOCTi 3aNMULLIAETbCS
[OWCKycCinHoto. Ornaau Wwoao MiHiManbHO KIiHIYHO 3Ha-
yywoi pisHuui (MCID) BusiBunu, wo 3miHM CDR-SB
NpUMGAN3HO Ha piBHI +1 (NPX NEerkomy KOrHiTMBHOMY
nopywetHi (Mild Cognitive Imparement (MCI)) go +2
(Mpw nerkin XA) MOXyTb BiAnoBigaTn KiHIYHO 3Hauy-
MM noporam, Todi K cepeaHsa MiXKrpynoBa pisHUUSA
Ha 18-i micsub y OOCNiAXKEHHI 6yna MEHLLO 3a Ui
BeNNYMNHM [26]. Lle He 3anepedvye HasgsBHOCTI KOPWUCTI,
a nepeocMUCIoE i 9K monynsuiHe ynoBiNbHEHHS
nporpecyBaHHsa 3 BapiabefibHOK «BiAYYTHICTIO» Ha
piBHI OKpPEMOro naujieHTa.

KntoyoBi flokasu oo JoHaHeMaby

Y pocnigeHHi TRAILBLAZER-ALZ 2 1736 y4acHu-
KiB i3 paHHbOI CMMMTOMAaTUYHO XA, NiATBEPAKEHOIO
aMinoigHo NaTonorield Ta HU3bKMM/cepeaHim abo
BMCOKMM Tsirapem Tay 3a NET, paHaomidyBanu o rpyn
[loHaHemMaby a6o nnauebo Ha 76 T [34]. MNepBuH-
HOIO KiHLIEBOIO TOYKOIO 6yna 3MiHa 3a wKasnow iADRS
(Integrated Alzheimer’s Disease Rating Scale, iHTerpo-
BaHa LKana OLuiHKM nepebiry xBopobu AnbLirenmepa).

[JoHaHemab TaKOX NPOAEMOHCTPYBaB CTaTUCTUY-
HO 3Hauyylle YNOBiIbHEHHS KOTHITUBHO-QYHKLiOHab-
HOro MOripLIEHHs MOPIBHAHO 3 Nfauebo K y Mno-
nynsiuii 3 HU3bKOK/NMOMIPHOIO Tay-NaToMOorielo, TaK i
B KOMGIHOBaHi monynsuii; K10YOoBi peldynbratv 3a
iADRS HaBegeHo B Tabn. 1 [34].

Moai6bHy cnpsiMoBaHiCTb edeKTy cnocTtepiranu i 3a
CDR-SB; BignoBigHi KiNbKiCHI NOKa3HMKK TaKOX y3a-
ranbHeHo B Ta6n. 1 [34].

Y mapKyBaHHi FDA HaBeOeHo y3roKeHi 3a Ha-
NPSMOM AaHi Woa0 ebEKTUBHOCTI, SKi NiATBEPIKYIOTb
pe3ynbTaTv OCHOBHOI Ny6nikauii [12].

9K i y BUNagKy nekaHemaby, po3mipu KIiHIYHOro
edeKTy € CTaTUCTUYHO BIpPOriAHUMK, ane YUcesbHO
NoMipHUMMU. NPOTOKONILHO NepeadadvyeHnin y rpyni o-
HaHeMaby nepexig Ha nnauebo nicns 3HUKEHHSA aMi-
N10igy 3YMOBJIIOE K/iHIYHO Bax/IMBE MWUTaHHA LWWOA0
BMPOBaMKEHHNA: CTIMKICTb edeKTY Nicnsd NPUNUHEHHS
Tepanii € npaBaonoaiGHOLo, ane He AOCTaTHLO BMUBYE-
HOK M03a MeXaMW BIKOH CMOCTEPEKEHHS B MeXax
BMNpobyBaHHS [12, 13].

MopiBHsANbHA IHTEpNpeTaLlina:
po3mipu edpeKTty, nonynsiuii, KiHueBi TOYKH
Ta fAKi NOPiBHAHHA € HEKOPEKTHUMM

MixgocnigHUUbKe paHXKyBaHHS aHTUTIN 9K «Kpa-
LLLOro» € METOAO0NOMNYHO HEKOPEKTHUM, OCKIfIbKK Ce-
NIEKTUBHWIM BigGip nauieHTiB, iepapXigd KiHUEBWX TO-
YOK, NlIoriKa 403yBaHHS W Tay-cTpaTudiKalia CyTTeBO
BigpidHanuca [34, 37]. Y nekaHemaby nNepBUHHUM
aHanisom 6yna CDR-SB Ha 18-my Mmicsui, y AOHaHe-
mMaby — IADRS Ha 76-My TWXHI i3 «gated» KOHTpONnem
MHOXWHHOCTI Ta nonynsauismu, BU3Ha4€HMMM 3a PiB-
HeM Tay. Tomy npsiMi NOPIBHAHHA eDEKTUBHOCTI Cif
po3rnsa4aT NuLLE K TaKi, Wo reHepyoThb rinoTesu.

lMpoTe icHye O6GrpyHTOBAHWM CMNiNIbHWUMA CUTHaN:
obuasa npenapatv AEMOHCTPYIOTb MOCIAOBHY cnpsi-
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TabaAauuga 1

MopiBHAHHS edeKTUBHOCTI Npenaparis i NAALE60 (KAIOYOBI KiHLLEBi TOYKIN)

KiHueBa To4ka AKTUBHa

MpenapatT gocnigXeHHsa (nepion) Tepanist Mnauye6o Mixrpynosa pi3Huus IHTepnpeTauis
—_ 0, — — [
NexaHema6 (CLARITY AD)  CDR-SB (18 mic) 1,21 166 ~04°(5%AI-067..-023, ~ Bmsbrko27%
p <0,001) BiIHOCHOIO CMOBINIbHEHHS
[oHaHemab o o ) )
(TRAILBLAZER-ALZ 2, iADRS (76 Tuw) 6,02 927 T>25(90%AI1,88—4,62,  MeHwe dyHKuioHanbHO
. p <0,001) KOTHITMBHE NOriplieHHs
low/medium tau)
JoHaHemab o )
(TRAILBLAZER-ALZ 2, iADRS (76 i) -102  -131  T292(95%A1151—4,33,  Edexr3Gepiraeteca
: p <0,001) B KOMOGIHOBaHIin nonynsuji
combined)
[oHaHnemab B o _ B - .
(TRAILBLAZER-ALZ 2, CDRSB(76Tx) 120 188 ~O©7 (@5 %A-095..20,40, TomipHuii abeoniotiii
. p <0,001) KNiHIYHWUI edeKT
low/medium tau)
[oHaHemab _ o _ _ )
(TRAILBLAZER-ALZ 2, CDR-SB (76 i) 1,72 242 0,70 (95 % A1 —0,95...-0,45, YnoBifNbHEHHS 6IM3bKO
) p <0,001) 29 % wopao nnauebo
combined)
[xepena: [12], [34], [37].
Ta6aAanmyga 2
MopiBHAHHSI pu3unKiB ARIA, %
JlekaHemab Mnauye6o [JoHaHema6 MNMnaue6o D‘.OHaHeM?ﬁ'
Moka3zuk ARIA (OocnigeHHs 2) (nekaHemab) (JdocnigxeHHa 1l) (aoHaHemao) MOANDIKOBAHHH PeXMM
A A A (AocnigKeHHs 2)
ARIA (3aranom) 21 9 36 14 29
ARIA-E 13 2 24 2 16
ARIA-H 17 9 31 13 25
CumnTOMaTUYHi 3 (cumnTtomaTtuyHa ARIA); Hemae 6 (cMmnTomMaThYHa )
ARIA TSXKKI cumnTomm —O0,7 NaHuX ARIA-E) H/A 3 (eumnTomaTnHa ARIA-E)

[kepena: [9], [12], [38], [41].

MOBaHICTb edEKTIB 3a KOTHITUBHO-PYHKLLIOHANbHUMMU
lWKanaMn 1M aMinoigH1x 6ioMapKepiB Ha paHHIX cTa-
[isIX 3axBOpPlOBaHHSA. 3anuWAaeTbC HEBU3HAYEHUM
NMUTAHHA WOAO KNiHIYHOI AOLINbHOCTI NiKyBaHHA 3
ypaxyBaHHAM PU3UKiB 6Ee3MeKU, reTeporeHHoCTI Bif-
NoBifJi Ta CUCTEMHUX OOMEIKEHb.

Bbe3neyHicTb i NepeHOCHICTb:
ARIA Ta iHWi acneKkTn

ARIA-E 1a ARIA-H:
BU3HaYeHHs, rpagalis, 4yac BUHMKHEHHS

ARIA-E — Edema/Effusion (Habpak/BuniT),
ARIA-H — Hemosiderin events (remocnaepuHoBi no-
AiT (MiIKPOKPOBOBWIMBU Ta MOBEPXHEBMIA CMAEPO3)) [9,
12]. 06uaBa N0O3HaAYEHHS BUKOPUCTOBYIOTb PEHTIEHO-
NOTIYHI CTyNeHi TAXKOCTI (NEFKUIM/TNIOMIPHUM /TSHKUR)
3 KPUTEPIAMKU PO3MIpPY Ta KiNIbKOCTI yparKeHb.

[Ons nekaHemaby npodinb ARIA xapaktepusyBas-
C$1 BULLIOKO 4YaCTOTO MOJiK NOPIBHAHO 3 Nnauebo; ae-
TanbHi NOKa3HMKK HaBedeHo B Tab. 2 [9]. Baxnueo,
wo ARIA-E HanyacTiwe BMHUKana paHo, nepeBaKHo
B MeXax MneplimMx cemMu Ao3, a GinbllicTb KIIHIYHUX

cumnTomiB i MPT-3MiH 3HMKanu nNig Y4ac NoAasnbLlIOro
cnocTtepexeHHs [9].

[Ons noHaHemaby 4acTtota ARIA TaKOXK nepeBulLy-
Bana nnaauebo, ofHaK y AOCNIAXKEHHSAX i 06'eAHaHUX
aHanizax MoaudiKoBaHWM pexum acouiloBaBcs 3i
3HUMKEHHSAM PU3UKY MOPIBHAHO 3 MOYATKOBOK Cxe-
Moto [12, 38, 41]. OCHOBHI KifibKiCHI NOKa3HMKK MO-
PiBHAHHSA HaBedeHo B Tabn. 2.

MexaHictnyHe nosicHeHHs ARIA
(CAA-LeHTpUYHa Mofaesb h allbTePHATUBHI
rimoresu)

3 mexaHictnyHoro nornsay ARIA HawpouinbHiwe
po3rnggatm K GEeHOMEH Ha piBHI CYyAUHHO-NapeH-
XiMaTO3HOro iHTepdency, WO BUHUKAE Nig Yac npu-
CKOpeHoi Mo6ini3auii aminoigy, npuyomy Tarap Le-
pebpanbHoi aminoigHoi aHrionarii (Cerebral Amyloid
Angiopathy (CAA)) € knto4oBuM cybeTpatom [14, 35].
CAA-LEeHTpHMYHaA Mogenb NiATPUMYETbCSH FTEHOTUIMOBMU-
MK edeKTaMKn, 6a30BUM PU3UKOM MiIKPOKPOBOBWIIN-
BiB/MOBEPXHEBOrO CUAEPO3Y, a TaKOX ICTOPUYHUM
JI0CBiAOM aHTMaMINoiAgHOI Tepanii, 30KpeMa XxapaKTe-
puctukoto ARIA B «epy» 6aniHey3ymaby [36].
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TabAanmya 3
MopisHsiHHSA pusnkiB ARIA 3a reHotunamu ApoE, %

MNoka3Huk ApoE €4/e4 (roMm03Urotu) ApoE €4/+ (retepo3uroTu) He-Hocii e4
JlekaHema6: ARIA (3aranom) 45 19 13
Jlekanema6: cumntoMHa ARIA-E 9 2 1
[oHaHema0b: ARIA (3aranom) 55 36 25
JoHaHemab: cumnToMHa ARIA-E 8 7 4

[kepena: [9], [12].

AnbTepHaTMBHI ab0o KOMMIEMEHTapHi rinoteam —
NIOKasibHi 3ananbHi CUrHanbHi Kackaau, TPaH3UTOPHI
3MiHW B NPOHMKHOCTI rematoeHuedaniyHoro 6ap’epa
Ta 3MiHW NepPUBACKYNSPHOI ApEeHaXHOi AMHAMIKK Nig
yac aHTUTINo-onocepeakoBaHoro KiaipeHcy [14, 35,
39]. HannpaKT1yHilMi BUCHOBOK MOMSIrae He B npar-
HEHHi A0 MeXaHICTMYHOI 4YMCTOTH, a B ynpaBiHHI
pusanKkamu: natobionoria ARIA € goctatHbO nNpaBao-
noAibHOoO Ta BiATBOPKOBaHO, WO6 06rpyHTOBYBATU
CcyBOpe Be[EeHHs, iHiuinoBaHe MPT-BUSBEHHAM Ta
MOro gaHnUMM.

Crpatuikauis puanky (ApoE €4, MPT-03HaKu,

cynyTHi npenapatu)

[omo3uroTHicTb 3a ApoE €4 (apolipoprotein E,
anoninonpoteiH E) € HanGinbLW BiATBOPIOBaAHUM reHe-
TUYHMM niigcunoBadem pusnky ARIA anga o6ox npena-
paTiB [9, 12]. [TopiBHANbHI MOKa3HWKMN 3a FeHOTUNaMM
HaBe[eHO B Tabs. 3. BOHM AeMOHCTPYOTb NOCNiIA0BHE
3POCTaHHS PU3KUKY BiA He-HOCIiB [0 reTtepos3uror i
HaMBWLLi 3HAYEHHS Y TOMO3UIOT.

baszosi MPT-mapkepu BpasnueocTi npu CAA (MiK-
POKPOBOBMAMBK, MOBEPXHEBWUI CUAEPO3, NepeHece-
HUM GiNbWIMMN KPOBOBW/MB) NiABULLYIOTb PU3KK | 3a-
KNafleHi B NOTIKY KPUTEPIiB BUIYYEHHS B PI3HMX MPO-
rpamax [9, 12]. CynyTHE 3acTOCyBaHHSA aHTUTPOMOGO-
TUYHKMX 3aC06iB NOTPebye 06EPEKHOCTI. Y MapKyBaHHI
NekaHemaby NoBiAOMASAETLCS MPO BHYTPILULHBOMO3KO-
BMM KpoBoBUIMB > 1 cM y 0,7 % (6/898) nauieHTis,
AKi oTpMMyBanu nekaHemab, nopisHAHO 30,1 % y rpyni
nnauebo B OOCNIMKEHHI 2, YacToTa KPOBOBWIMBIB
6yna BULLO cepep NaLjieHTiB 3 EKCNO3ULEI0 00 aHTU-
KoarynsHTis (2,5 %, 2/79) [9]. MapKyBaHHS AOHaHe-
Maby 3acTepirae o0 TpoMO0Ni3Mcy Npu rocTpux iH-
CyNbTONOAIOHMX Npe3eHTauisx, OcKinbku ARIA-E morke
iMiTyBaTH ilWleMiIYHWI HEBpPONOTiYHWIK aediuunT [12].

paikn MOHITOPUHIY M anropuTMm BEAEHHS

IHCTPYKLiS 10 NneKaHeMaby PEKOMEHAYE BUKOHATH
6a3ose MPT i npoBOANTM KOHTPO/bHI OOCHIAXKEHHS
nepeq iHpysiamun 3, 5, 7 i 14. Y nosigomneHHi FDA
oao 6e3neku B cepnHi 2025 p. Haronouwysanocs Ha
noTpe6i GiNbll PAHHBOIO MOHITOPUHTY MiX iHPY3iaMK
2 i 3 nicna dapmMaKoHarnsgoBoro aHanidy TSXKKKX
paHHix BunagkiB ARIA-E [9, 32]. IHCTpyKLUia OO AOHa-
HemMaby pekoMeHaye 6a3ose MPT i KOHTponb nepeq
aosamun 2, 3,417 [12].
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B iHCTpyKUiax oo 060X npenapartiB i AOKyMEHTax
AUR (Appropriate Use Recommendations) npuHumnm
BeAEHHA 3aranomM 36iraloTbCs: NPOAOBKYBATU JliKy-
BaHHS MPKU NIErKKUX 6E3CMMNTOMHUX 3HaxigKax Yy Bifi-
6paHuX KNHIYHUX CUTYaLLISX; TUMYACOBO NPU3YNUHATH
NPMMOM MNPKU CUMNTOMHIM abo NOMIpHIN/TaxKKin ARIA;
NOBTOPHO OUiHIOBaTM CTaH 3a gonomorow MPT y
AVHaMIL; NPUNKMHATU Tepanito Npu TSHKKUX abo peuu-
AMBHUX BMCOKOPU3MKOBMX MaTepHax, MaKporemopa-
rii abo TAKKKMX KNiHIYHKUX nogisx [4, 6, 9, 12, 30].

BnpoBaa)XeHHS B NPaAKTUKY

Bin6ip nayieHTiB (NiATBEPAKEHHS AiarHo3y,
cTaflitoBaHHSs, NMPOTUNOKa3aHHS)

MiHimManbHuMi anroputm 6inblle HEe € CYyTO «KOor-
HITUBHUM», BiH nepenbadvac: 1) niaTBEPAKEHHS CTa-
aii cnnapomy (MCl/nerka gemeHuia BHacnigok XA);
2) 6ionoriyHe MiATBEPAXKEHHS aMinoigHoi nartonorii
(MET, CSF); 3) Bu3HayeHHs reHotuny ApoE ans Koh-
Cy/bTyBaHHS LWOA0 PU3KKIB; 4) npoBeaeHHs MPT-
CKPUHIHTY reMopariyHoro pu3uKy; 5) OUIHKY KOHKY-
pyto4Ynx KOMOPOIAHUX CTaHIiB i NOoTpeby B aHTMKoary-
NAuii; 6) y3rofKeHHs pilleHHs 3 LMy nauieHTa T1a
MOro MEpPEHOCHICTI0O HaBaHTaXKEHHS MOHITOPUHIOM/
Harnsgom [6, 9, 12, 30].

EMA (European Medical Agency) BCTaHOBJOE
MOPCTKILLY MEXY «<KOPUCTb—PU3NK»: 9K Legembi, Tak
i Kisunla B €Bponencbkomy Cotosi (EC) no3BONEHi
NS NauieHTiB 3 ogHielo abo 6e3 Konin reHa ApoE4,
y MOEAHAHHI 3 nporpamaMu MiHimMi3alii pu3uKiB i3
KOHTPO/IbOBaHUM gocTtynom [21, 22]. Lis po36ixKHicTb
NONITUK i3 WMPOKUM MapKyBaHHAM y CLLUA nosicHloe,
YoMy «MoNynaAuis, npuaaTHa Ans iKyBaHHS», € 3anex-
HOIO Bif perynatopa 1a CUCTEMW OXOPOHU 340POB’S, a
He dikcoBaHO 6i0/I0r4YHOK KOHCTaHTOLO.

Jlorictuka iHQy3in, notyHocti MPT, nogasiblue
CrIOCTEPEIKEHHS, NPUXMIIbHICTb [0 JiKYBaHHS

OpraHi3auirHo Le € Tepanii 3 BUCOKMM MOPOrom
BNPOBaMKEHHS: NOBTOPHI iHPY3ii, nnaHoBi MPT, yp-
reHTHi MPT npu nosiBi CUMATOMIB i MynbTUOUCLMUNII-
HapHWUK TpiaxX ANg yxBaneHHs piweHb woao ARIA.
Mokputra CMS y CLLUA npuB’a3aHe 40 iHbpacTpyKTypH
Coverage with Evidence Development, 3o0Kkpema 3
apPXITEKTYPOIO AOCNIAKEHDb/PEECTPIB Ta OYiKYBaHHAMM
LLOAO penpe3eHTaTUBHOCTI [27].
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OTXe, FOTOBHICTb CUCTEMMU € MPOBIEMOLIO MPOMNYCK-
HOi 3[aTHOCTI HE MEHLLUOI0 MipPOt0, HiX NPO6IEMOIO
dapmakonorii: «By3bKi Micus» Bidyanisauii, gocTyn-
HiCTb iHDY3iMHMX Micub (chair/slots) i iHTepnpeTauis
cneuianictTamv BM3HavaloTb peanbHWM goctyn. Y ao-
KymeHTax AUR 3a3Ha4y€eHo, L0 YMOBW LIEHTPIB KJliHiY-
HWX BUNPOOBYBaHb He BiATBOPIOIOTLCSH aBTOMATUYHO B

PYTUHHIW NpaKTuui [6, 30].

JlikapcbKi B3aEMoii Ta B3aemogii «npenapatm—
3aXBOPIOBaHHS» (QHTUKOAry/IsSIHTH/@aHTUarperaHTH,
MUTaHHSA TPOMGOJI3NCY, apTepiasibHa rinepTeH3sis)

06uaBi iHCTPYKLUii ans 3acTtocyBaHHs B CLUA no-
TpebytoTb 0BEPEKHOCTI NMPU OAHOYACHOMY 3acToCy-
BaHHI aHTMKOArynsHTIB M aHTUTPOMOOTUUYHMX 3aC06iB
i cBigYaTb NPO CKAAAHICTb MPUUHATTA PilleHb WOAO0
TPOMOGOi3UCY, KONK BOTHULLIEBA HEBPOJIOTiYHA CUMI-
TOMaTUKa Moxe Bigobpaxkysatu ARIA, a He ilueMivyHni
iHCynbT [9, 12]. IHCTPYKLUia A0 AOHaHeMaby TaKOX BHO-
CUTb [0 NPOTUNOKa3iB KOHTPO/SbOBaAHY apTepianbHy
rinepTeHsilo Ta TAXKKe ypaxeHHs 6inoi pevyoBUHU B
MeXKax NPaKTUYHOI OLLIHKK pU3unKy [12].

KniHiYHKMM Hacnigkom € MoAenb cniibHOro BeAeH-
HS Ha CTMKY HeBposiorii Ta dapMaKonorii: pilleHHs
LLOAO NiKyBaHHA HEMOXJIMBO BiJOKPEMUTU Bifj KOHT-
POSIO CYAUHHUX YMHHWKIB PU3UKY W anroputmiB Be-
[IEHHS FOCTPUX HEBPOJIOFIYHMNX CTaHIB.

«MexXi» xBopo6omopaudikauiiHoi Tepanii:
L0 NpenapaTy MOXXYTb peasibHO 3a6e3ne4nTn

KniHi4Ha 3HaYyLicTb i nayi€HT-opieHTOBaHI
pesynbTatu

Ha piBHi rpynu obuaBa aHTUTING CMNOBINbHIOKTb
NOTipWeEeHHS CTaHy NaujieHTa, afe XoAHe 3 HUX He
3YMNKUHSE | He NoBepTaEe nmoro Hasag [34, 37]. Y 3ictas-
NIEHHI 3 y3aranbHeHHsaMu woao MCID cepeaHi mixKrpy-
NoBi BiAMIHHOCTi Yy BUNPOOBYBAHHSAX € 4YAaCTO HUKUYUMMU
3a Moporu, AKi 3a3Buyan iHTEPNpPETYIOTb K iHAMUBI-
[yanbHO 3Hauvylli B aHanoriyHi 4acoBi BikHa [26].
KopeKTHa iHTepnpeTauis UMX AaHWX Taka: KOPUCTb Bif
3a3HayvYeHux npenaparTiB € peasbHOLO, afne NeBHa nia-
rpyna nauieHTiB, iMOBIPHO, OTPUMYE KIIHIYHO CYTTEBY
3aTPUMKY MOripLIEHHS, TOAiI SK Y 6araTbOx NauieHTIB
CNOCTEpPIraeTbCs HeBeNMKa abCosloTHa PiSHULSA B
ePEeKTMBHOCTI y NOPIBHAHHI 3 nnauebo. Lie niatpumye
CTaHAapPT KOHCY/NbTYBaHHS 3 aKLLEHTOM Ha MOoBiAOM-
JIEHHI abCoONOTHOrO ePeKTy (Hanpuknag, pisHUUA 3a
CDR-SB 3a 18 wmic), a He Ha noaaHHi pesynbraTiB
NuLle y BiACOTKax.

30BHiILLIHSA BaniaHICTb | AOCTYMNHICTb JiKyBaHHS

Y3arafnbHEHICTb 0OMEXKYETbLCA BigOGOPOM y4aCHMU-
KiB Yy KJiHIYHUX BMNpoOByBaHHAX i MPT/cyanHHUMMU
KPUTEPIAMWU BUIYYEHHS. Y NONYNSLIMHO-OPIEHTOBAHO-
My aHanisi Mayo Clinic cepeg oci6 i3 6iomapKep-no-
3utnBHmmu MCl/nerkoto gemeHuieto nuwe 8 % Bigno-
Bidanu NOBHIW KpuTepianbHiM NpuaaTHOCTI 4O BUMPO-
6yBaHHA lekaHeMaby nicns 3acTocyBaHHA KpUTEPIiB

BUAYYEHHS [29]. Y wWBeACbKiM nonynsiuinHii KoropTi
nnwe 10,3 % navieHTiB BignoBiganv nokasaHHaM A0
NiKyBaHH4, a 6,2 % 70-pivyHMxX oci6 Mornn 6yTn npu-
JaTHUMK 00 BMNPOBYBaHHA nekaHeMaby 6e3 YMHHU-
KiB, L0 NOTpebyoTb 0cO6NMBOI 06epexHOCTi [8].
LLoao cnpaBeaMBOCTI W AOCTYNY € HEramHUMMU:
LeHTpK 3 iHppacTpykTypoto MPT 1 iHOY3iM MOXYTb
BMNpoOBaMKyBaTU NiKyBaHHSA, HeOOCTaTHbO 3abeane-
YyeHi cuctemm — Hi. Pu3mK nonsirae B reorpadiyHin
i couianbHO-EKOHOMIYHIVM KOHLUEHTpaLii goctyny Ao
xBopo6omoandiKaLinHoi Tepanii.

PerynsiTopHa HayKa ¥ cyporaTHi KiHLeBi TOYKU

PerynatopHi wnsxu Bigo6paxytoTb Pi3Hi dinocodii
[IoKa30BocTi. PiweHHs B CLLUA BKntovanu gk 6iomap-
KEpHi, TaK i KNiHiYHI pe3ynbraty, a GopMy/toBaHHS
Loao 6e3neyHOCTi eBOMoLUIoOHYBann B Mipy HaKo-
NMUYEHHS MOCTMapKETUHIoBUX AoKasiB [5, 31, 32].
Monitnka nokputta CMS 4iTKO pO3pI3HSAE nigxoau,
WO FPYHTYIOTbCA Ha CyporaTHMX NMOKa3HWKax abo Ha
NPSAMWUIN KIiHIYHWI edeKT, Yeped Bumorn CED [27].

ABTOpu3aLia B EC nepenbavyae noKkasaHHs 3 reHo-
TMNOBUMM OBMEKEHHSIMM Ta NPOrpamMm KOHTPOJIbOBa-
HOro AoCTyny, GaKTUYHO 3BYXKYHOUM NONYASALLI0 PUBUKY
Ha piBHI noniTnKK [21, 22]. Ua po36iKHiCTb AEMOH-
CTPYE, WO xBopobomoandiKauis He € cyTo 6ionoriy-
HOIO KaTeropielo, a TaKOX MOCTaE K PerynsiTopHun
KOHCTPYKT, CHOOPMOBaHMM TONEPAHTHICTIO O PU3UKY.

EKOHOMIiKa 0XOpOHM 3/10pPOB’S
Ta a/lbTepHaTUBHI BUTpaTH

EkoHoMiyHi ouiHkn B CLUA Tta €C BMUABMAM, WO
3a HUHIWHbLOro uiHoyTBOpeHHA aK y CLUA uiHHicHa
npono3uuisa € npobnemHoto. Y mogensx CLUA neka-
HeMab He 6YyB EKOHOMIYHO edDEKTUBHUM MOPIBHAHO
3i cTaHOapTHOW Aonomoroto B 6a30BMX cUeHapisx, a
NWLLEe ToAi, KOMM pivyHa LiHa 3HUXKYBanacs HUXKYe Hix
5100 pon. CLUA B ogHOMY aHanisi LinboBoi cTpaTerii
[28]. OronoweHa BUPOGHMKOM OMTOBA LijiHA 3amnyCcKy
(WAC) LEQEMBI y CLUA ctaHoBuna 26500 gon. CLUA
Ha pik [11]. ICER (Institute for Clinical and Economic
Review) 3a3Hayvae, WO 3a TaKoi ONTOBOI LiHW NeKa-
Hemab MNepeBMULLYE TUMOBI NMOPOrM E€KOHOMIYHOI A0-
LLINIbHOCTI, @ OPIEHTOBHA LjiHa, WO BiAnNoBigae pPiBHIO
KNiHIYHOT KOPUCTi ANg 340pOB’SA, A1 HbOr0 CTaHOBUTb
8900—21500 gon. CLUA Ha pik (To6To noTpebye cyT-
TEBOro AncKoHTy Big WAC) [23].

[Ons noHaHemaby onyb6nikosaHi mogeni CLUA aa-
I0Tb 3MillaHi pe3ynbTaTn Ta € YyTJIMBUMWU 0 MpUny-
WeHb: paHHin aHania JAMA Neurology OuiHWB BUCOKi
[I0[1IaTKOBi BUTPATU K BM3HAYMB «LIiHHICHO-OBIPYHTO-
BaHi» LiHW HUXKYMMM 3@ NPUNYLLEHI PiYHI BUTpATK Ha
npuabaHHa [33], Toai 9K ni3Hia Moaenb 06MeKEHOI
TPMBANOCTI NiKyBaHHA OLiHWNA EKOHOMIYHO BUNpaB-
JaHi LiHn 9K 44691—80538 pon. CLUA 3anexHo Bif
NoporiB roTOBHOCTI NaTUTU M NEPCMNEKTUBM aHanisdy
[1]. BaxnunBo, WO OCTaHHS OLiHKa € MOAENbHOW Ta
NMoB’si3aHOI0 3i CMOHCOPOM, TOMY ii MOMITUYHY iHTEP-
npeTawito cnig 34incHIoBaT 06EPEKHO.

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -
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Y LLBeLjii aHani3 i3 no3uuii nhatHMKa dopmanbHoi
[I0NOMOIM OLLIHMB EKOHOMIYHO eDEKTUBHY LIiHY fIeKa-
HeMaoby K 33 886 LWBEACbKMX KPOH/PiK i OiNWOB BUC-
HOBKY, WO €KOHOMiIYHa ePEeKTUBHICTb MalOMMOBIpHa
3a npencKypaHTHOI uiHn CLLA [40].

Y CyYKYMHOCTI anbTepHaTUBHI BUTPATU € HETPU-
BianbHUMK: MPT-«cnoTtu», iHOY3iMHI pecypcn Ta 4vac
daxiBLiB, crnpsiMmoBaHi Ha nporpamu MAb, MOXyTb
BUTICHATM iHLLI BUCOKOBAPTICHI (3@ KOPUCTIO) MNOCNyru
NS NaLEHTIB i3 AEMEHLIEID Ta B repiatpii.

Mai6yTHI Hanpsamu: 3HUXKeHHA ARIA,
niagBULLEHHA KOPUCTi, KOMGiHOBaHI cTpaTerii
(aHTu-tau, npoTUusanasnbHi, CHAHaNTUYHI MilLeHi)

3HmKeHHs ARIA Tenep € 3MiHHOKO aM3alHy, a He
dikcoBaHoO «4acTKol» Knacy. Moaudikauia Tutpadii
f[oHaHeMaby 3meHwwuna ARIA-E (3oKkpema i3 cumn-
TOMHUMM MOAIAMHM), 36epiraoyn 3MeHLLIEHHS aminoia-
HOrO HaBaHTaXEHHS B KOPOTKOMY 4YaCOBOMY NMPOMiXK-
Ky, WO MNiATPUMYE LiNecrnpsimoBaHe KOHCTPYIOBaHHS
CXeMW BBeAEeHHA npenapaTy TaK, Wo6 NOKpaluTh
6anaHc MiX ePEeKTUBHICTIO | 6E3MNEYHICTIO K NPaKTHy-
Hy cTparTerito niaBuLLEHHSA 6e3nedvHocTi [38, 41]. Ma-
panenbHa po6oTa 3 yAOCKOHaNeHHs Bidyasni3auinHoro
CYyNpoBOAY HaJa€ apryMeHTU Ha KOPUCTb *OPCTKILLIMX
npoToKoniB MPT i uiTKile BM3HaA4YeHUX MaplpyTiB/
anropuTMiB Ans rocTpoi HeBponorii [4].

ToukoBe 36aradvyeHHs (precision enrichment), imo-
BipHO, BMIAE 3a MeXi NPOCTOi aMinoia-no3uTUBHOCTI
[10 iHTErpoBaHoOro GEeHOTUNyBaHHA PU3UKY/KOPUCTI
(reHotnn ApoE, BuXigHWUM cyauMHHWIK Tarap 3a MPT,
cTajisa tau, cnabkicTb, KOMOPGIAHICTb NaLieHTIB). bio-
JIOTiYHI CTeNboBi edeKTM MOHOTepanii, CNPSMOBaHOI
NMlle Ha aminoig, o6rpyHTOBYIOTb KOMGIHOBaAHI CcTpa-
Terii, HalineHi Ha NOWNPEHHS tau, Henpo3ananeHHs,
CUHaNTUYHY CTIMKICTb M enacTu4HicTb [2, 3].

[aHi HWK4Y0i BM3HAYEHOCTI (KOHPepeHLii/npec-
penian) BKasyloTb Ha MOTOYHI 3yCUNNS LWOA0 BAOCKOHA-
neHHs dopmynauin (npenapatMBHux dopm) i nigéopy
Tepanii 3a cTagiamMu, 30Kpema 3 A0CNiKyBaHUM nia-
WKipHUM NeKaHemaboM Ta [0AaTKOBMMM aHanidamu
B NONY/SLIAX i3 HU3bKMM Tay, OAHaK Lii CUrHanu noTpe-
6Yyl0Tb NIATBEPOMKEHHS B PELEH30BAHMUX Ny6iKaLisx
nepea TMM, K 3MiHIOBaTU CTaHAapTHY NpaKTuKy [10].

KoHpnikTy iHTEpPECIB HEMAE.

O6MmeXeHHA HasBHOI OKa30Boi 6a3u

MoTo4yHi OOKa3n OOMEXKEeHi BIOHOCHO KOPOTKOW
TpMBanicTio nnauebo-KOHTPONbOBaHOI dasun, cenek-
TUBHMMMU NONYNALISMM BUNPOOYBaHb i HEMOBHOIO Xa-
PaKTEPUCTUKOIO [OBrOCTPOKOBOI 6Ge3MneKn B yMOBax
KomopGigHocTen i noninparmasii. MNopiBHAHHA BWU-
npobyBaHb CTPYKTYPHO KOHGbYHAOBaHi. EKOHOMIYHI
pesynbTatv 3HaA4YHOK MIPOID 3anexaTtb Big moaeni m
YyTAIMBI A0 NPUNYLWEHb WOAO TPMBANOCTI NiKyBaHHS,
nepcuctyBaHHsa edeKTy Ta KOMMeHcalii BWTpaT Ha
MeaunyHe obcenyroByBaHHsa [1, 28, 40]. HepeueH3o-
BaHi OHOBJ/IEHHSI BpaxoByBa/u fiMle K NonepeaHin
OpPIEHTUP ANS NoJAaNbLUNX AOCAIAXKEHD, iX HE CNia TpaK-
TyBaTU K JOKa3n eEKTUBHOCTI.

BUCHOBKHM

AHTMaMinoigHa iMyHoTepanisa nepeTHyna Barkiu-
BMM HaAyKOBMW Mopir: nekaHemab i goHaHemab npo-
[EMOHCTPYBaAuM 3AaTHICTb MoaudiKyBaTU KIO4YOBY
6ionorito xBopobu AnbLirerMmepa Ta BUMipOBaHO CMo-
BiNlbHIOBATU KJiHIYHE MNOTipWEHHS Ha paHHIKn cumn-
TOMHi cTagii. Liboro goctaTHbo, W06 Ha3BaTU L
npenapatu 6ionorivHo XxBopoboMoandiKyBanibHUMMU,
ane HegocTaTtHbO, WO6 3asBUTU MPO HEOOMEMKEHY
KNiHiYHY TpaHchopmaLito. € YiTKa NOTOYHA MEXKa XBO-
po6omMoandikyBanbHOI Tepanii: CNOBiINbHEHHS, ane He
3yMN1MHKa Y1 peBepc; BUBIPKOBA KOPUCTb Y PETENBHO
PEHOTUNOBAHUX NauiEHTIB; MEHEXXMEHT 6e3MneYHOoC-
Ti, B KoMy aomiHye ARIA; BnpoBaaKeHHs, obme-
*eHe iHdpacTpyKTypoto MPT, iHdy3iM Ta noniTMKo
nnaTtHWKIB. TOMy KOHTpaBepCiiHa, ane y3roaeHa 3
[IOKa3aMK NO3ULLIA € TaKOI0: Lii NpenapaTtu B¥Ke HUHI
Chlig 3aCTOCOBYBATH Y PETE/bHO BifibpaHnx NauieHTiB
i BiANOBIAHWX cUCTEMAX, YHWKalun nepebinbllieHb
Ta BPaxoBYylO4YM PU3MKKU. La mMexa MoxKe iCTOTHO
3MICTUTUCS, SKLLO MaWOYTHI AOKa3n NPOAEMOHCTPY-
oTb: 1) CTiMke 6aratopivyHe KIiHIYHE «PO3XOMKEHHS»
36epeeHoi GYHKLIT nicnsa NpPUNUHEHHS NiKyBaHHS,
2) HMKYy YacTtoTy ARIA 3aBAsKM BanigoBaHin onTuMmi-
3auii pexumiB, 3) TOYHille NPOrHO3yBaHHS Ha PiBHI
KOHKPETHOro naujieHTa KIiHIYHO 3Ha4ylloi KOPWCTI,
4) BigTBOPIOBAHY EKOHOMIYHY €PEKTMBHICTb 3a YMOB
peanbHOro HagaHHs AOMOMOTW.

Y4yacTb aBTOpIB: KOHUENLUIA Ta An3aiH poboTH, MOLLYK, BIAGIP i KOUTUYHMI aHani3 nitepatypu, HarnmcaHHs PyKorucy,
nigrotoBka T1abumLb, 0pOpMIEHHS nocuaaHb i 6ibniorpadii, octatoyHe 3aTBepaKeHHs pykonucy — O.M. MupoHeub;
HayKoBa cyrnepBi3isi po60TH, Nepernsa PyKonucy Ta 3aTBepaAeHHs GiHaabHOI Bepcii, opraHisauifiHuii cynposin

nogaHHs — C.M. LLIo1OMOH.
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O.M. MYRONETS, S.M. SHOLOMON

Bogomolets National Medical University, Kyiv

Anti-amyloid immunotherapy in early Alzheimer’s disease:
lecanemab and donanemab — evidence base, ARIA
and the limits of disease-modifying therapy (review)

Anti-amyloid monoclonal antibodies (mAbs) have shiffed the therapeutic landscape of Alzheimer’s disease
from purely symptomatic management toward biologically targeted intervention. Lecanemab and Donanemab
are the first agents to demonstrate statistically significant slowing of clinical decline in randomized phase Il trials,
alongside a pronounced reduction in amyloid burden.

Objective — to provide an evidence-based, critical narrative assessment of lecanemab and donanemab in
early AD, with emphasis on inferpretation of efficacy, ARIA (amyloid-related imaging abnormalities), generalizability
of findings, health system feasibility, and the practical limits of classifying these interventions as disease-modifying
therapies.

Materials and methods. A narrative synthesis was conducted of primary clinical trial publications,
pharmacological and biomarker studies, current regulatory documents from the United States and the European
Union, practical MRI/ARIA guidance, population eligibility analyses, and pharmacoeconomic evaluations, with
the evidence base defined as of February 6, 2026. Conference data and press releases were considered as lower-
certainty evidence.

Results. Both mAbs demonstrate modest absolute clinical effects over 18 months or 76 weeks (depending
on protocol). For lecanemalb: a CDR-SB difference of approximately —0.45 at 18 months. For donanemab: an
IADRS difference of approximately +2.9 to +3.25 at 76 weeks, or a CDR-SB difference of -0.67 to —0.70 depending
on the population. Biomarker changes exceed clinical effects. ARIA (amyloid-related imaging abnormalities), as a
consequence of this therapeutic approach, is common, genotype-dependent, and central from an organizational
standpoint to treatment safety. The benefit/risk ratio is most favorable in carefully selected patients at early stages
when treatment is delivered within programs with access to MRI. Extrapolation to broader populations in routine
practice is limited by restricted access, substantial monitoring burden, and economic frade-offs.

Conclusions. Anti-amyloid mAbs are biologically disease-modifying but clinically constrained: they slow
progression rather than halt or reverse the disease. Their current role is conditional, infrastructure-dependent, and
ethically linked to transparent communication regarding modest average benefit, nontrivial ARIA risk, and unequal
access.

Keywords: Alzheimer’s disease, lecanemalb, donanemab, amyloidrelated imaging abnormalities, disease
modifying therapy, cerebral amyloid angiopathy, health economics.
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O.B. SABAPA", B.C. MEAbHVIK? 2

TYHiBepCcUTETCHKA KAIHIKA HOLLIOHAABHOTO MEANYHOTO
yHiBepcutety imeHi O.O. boromonbLis, KuiB

2HAUIOHOABHUY MEAVYHW YHIBEPCUTET
iMeHi O.O. boromoAbLg, Kuis

YpaxxeHHs nepudeprnyHOi HepBOBOI CUCTEMM
Y XBOPUX HO peLUAUBYIOYE-PEeMITYIOUMN
PO3CiIHUN CKAEPO3 i3 HASBHICTIO 6OALOBOIo
CUHAPOMY

MeTta po60T1 — MNPOAHAAIZYBATU KAIHIYHY KOPTUHY Y XBOPUX HO PELMAMBYHOYE-PEMITYHOUNM PO3CISIHUIN CKAEPO3
(PPPC) i3 cumntoMmamm ypadkeHHs1 neprdepmnyHoi HepBoBoi cnctemm (ITHC), HemponatiHUM BOAEM i3 3ACTOCYBAHHSIM
HEMPODYHKLLIOHAABHMX LLKOA 1 eAeKTPOHenpoMiorpadii.

Marepiaau Ta metoamn. O6ctexkeHo 30 naujeHTiB (14 (46,7 %) HOAOBIKiB i 16 >iHOK (63,3 %)) i3 PPPC 3i ckapramm
HQA BiAb, GKMX POSMOAIAUAM HO ABI FPYMNN: OCHOBHY — 18 (60 %) nauieHTis i3 niaTBepAXKEHNM YPOKEHHIM MTHC i KOHT-
POABHY — 12 (40 %) nawjeHTiB 6e3 NIATBEPAKEHOTO YPaXKeHHs MHC. AAS OLHKM XOPAKTERY M IHTEHCUMBHOCTI GOALOBOIO
CUHAPOMY BUKOPUCTOBYBOAN OMNTYBAABHMK PAINDETECT. PyHKUOHAABHMIN CTaH MHC OLHIOBAAK 301 AOMOMOIOIO CTU-
MYASILLIMHOT eAeKTpoHenpoMiorpadii.

PesyAbTaTti. Y NALIEHTIB OCHOBHOI MPYMN CepeAHin 6AA 30 ONUTYBAALHMKOM PAINDETECT 6yB 3HOYYLLO BULLM
(14,22 £ 6,94), HiXK y KOHTPOABHIM rpyni (6,33 + 5,67; p < 0,001). HeMponatMyHMm KOMMOHEHT BOAKO (= 18 BOAIB) BUSIBAEHO
B 6 (33,3 %) NALjeHTIB OCHOBHOI rpynn Ta AnLe B 1 (8,3 %) NALIEHTA B KOHTPOABHIM rpyni. MaujeHtn 3 ypaxkeHHgm MNMHC
MOAM BULLLY OKTMBHICTb 30XBORIOBOHHSI: YOCTOTA 3ArOCTPEHb 30 OCTAHHIX 24 MiC CTAHOBMAQ 2,06 + 1,28, y KOHTPOABHIM
rpyni— 1,25 £ 0,72 (p < 0,05). CepepHin 6an 3a wkanoro EDSS (Expanded Disability Status Scale) B ocHOBHIM rpyni 6ys
UM (3,67 £ 1,07), ane CTATUCTUYHO 3HAYYLLIOT PI3HMLL 3 KOHTPOABHOKO MPYMNoKo He BUsiBAEHO (3,33 + 1,11; p > 0,05). 3a
AQHUMN eAeKTpoHenpomiorpadii, y NALIEHTIB OCHOBHOI MOy BUSIBAEHO MEPEBAXKAHHST AEMIEAIHI3YKOHOrO TUMY ypa-
YKEHHSI: CMOBIABHEHHS] LLBUAKOCTI MOOBEAEHHS HEPBOBOTO 30YAXKEHHS! MO MOTOPHUX BOAOKHAX HUDKHIX (MOAOTOMIAKOBI
HEPBW) TA BEPXHIX (AIKTbOBUM, CEPEANHHNN HEPBW) KIHLIBOK, O TAKOX NOAOBKEHHS MIHIMOABHOT AOTEHTHOCTI CEHCOPHMX
BOAOKOH MpU 36epeXKeHin OMMNAITYAI MOTOPHWX | CEHCOPHKIX BIANOBIAEN. YCTAHOBAEHO, LLO BULLMIA 6AA 30 EDSS i GinbLLO
4ACTOTA 3ArOCTPEHb KOPEAIOIOT i3 BUPA3HICTIO 3MiH HO eAekTpoHepomiorpami (p < 0,05) Ta IHTEHCKBHICTIO BOALO.

BUCHOBKMW. Y GiAbLLE HPK MOAOBUHM XBOPWX HO PPPC i3 GOABOBMM CUHAROMOM MIATBELAYKEHO HASIBHICTb YPOYKEHD
MHC, aKi MAOTb HEOAHOPIAHMIN XOPAKTER, WO YCKAQAHIOE IXHIO BYACHY AIQrHOCTMKY TO 3ACTOCYBAHHST MEANKAMEHTO3-
HOT KopeKLji. Lle 0BrpyHTOBYE AOLLIABHICTb MPOBEAEHHS AOCAIAKEHHS HOCTOTU N CTyneHs1 3aAydYeHocTi NMHC npu PC.

KAKO4OBi CAOBQ: PO3CISHNN CKAEPO3, NEPUbEPNIHA HEMPOMATIS, AEMIEAIHI3aLg, NapecTesii, HeMPONATUYHUI
Binb, eneKTPOoHerpoMiorpadis, onUTYBOAbLHUK PAINDETECT.
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Peumumsyroqo—peMiTylquM TMN nepeobiry poacia-
Horo cKknepogdy (PPPC) € HavnolwuMpeHiwnm Ba-
piaHTOM XBOpPOOGW Ta 3a3BMYal XapaKTEpPUIYETbCH
PYXOBMMUK ab0 YYyTAIMBUMW MOPYLUEHHAMM, LLO MUHA-
I0Tb, CTATU4YHOK abo AMHAMIYHOI aTaKCiel, HENpO-
reHHUMW CUMNTOMaMM yParKEHHS CEHOBOIro Mixypa 4u
KWULeYHWKa. barato nauieHTiB Big3HavaloTb BTOMY,
fIKa MiagcCUNIOETbC BAEHb. Y AEAKMX NALEHTIB MatoTb

MicL€e MOBTOPIOBAHI KOPOTKOYACHI 4yTiMBi po3naau
(mapokcm3manbHUi 6inb abo napecTesii, HeBpanrig
TpinyacToro HepBa) [4, 6, 11, 12, 21, 29].
BBarkatoTb, WO po3ciaHui cknepo3s (PC) — ue ae-
MIENiHI3ylo4e 3aXBOPIOBAHHS LIEHTPaNbHOI HEPBOBOI
cuctemn (LUHC) [13, 22], oaHaK y HM3Li OOCNiAXKEHb
BUAB/IEHO KJIiHIYHI CMMNTOMMK, HEMpOoBi3yanidauinHi
Ta eneKkTpodi3ioNorivyHi aaHi, AKi BKasyoTb Ha 3anyye-
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HicTb NnepudepnyHoi HepBoBoi cuctemu (MHC), To6TO
PO3BUTOK NepudeprnyHoi AeMieniHi3aLlii B NaLieHTiB
i3 PC, xo4a Bigomo, wo mienid y NMHC npoaykyeTbca
LWBaHIBCbKUMK KniTuHamu, a B LLHC — onirogeHapo-
umMtamu [7, 10, 13, 17, 19, 23, 25]. JaHi wono yac-
TOTU ypaxeHHs MHC npu PC cyTTeBO Biapi3HAOTLCS,
O MOXe 6yTM MOB'A3aHO SAK i3 METOAO0NOrIYHUMMU
BiAMIHHOCTAIMMU, TaK i 3 NONyNAUIMHUMM.

PaHHs nepudepnyHa HernponarTis MoXe BUSABNATH-
CS1 CEHCOPHUMM 3MiHaMM, AKi YacTo NPOrpecykoTb, 30-
Kpema BTPaTol YyTJIMBOCTI, OHIMIHHAM ab0 BigyyTTsam
NedviHHA B KiHLIBKax 3a TUNOM «MNaH4y0X i PyKaBUYOK»,
CYNpPOBOAKYBATUCH SHUKEHHAM IMUOOKMX pedneKciB.
Ha nisHilwmx cTagiax MoXe BUHUKATU NPOKCUMabHa
rinectesis, guctanbHa cnabKictb abo atpodis M’'a3iB
[3, 5, 201.

OaHum i3 cumnToMiB yparkeHHs MHC € 6inb, xo4
BiH MOX€ BWHWMKATM TaKOX MNpPW PO3BWUTKY BOMHMLL
aemieninisauii B UHC, Hanpuknag, y AingHui sapa
CMUHHOMO3KOBOIO LWASXy TpiMyacToro HepBa. binb
He € XxapaKTepHol o3Hakot ansa PC, ane BiH A0CUTb
MOLMPEHUN | MOXKe BYTU MOYAaTKOBUM CUMMTOMOM Y
Aesakux nauieHtiB [15]. MNowwnpeHictb 6000 npu PC
CTaHOBUTb 6/IM3bKO 63 % [8], HenponaTtMyHoro 600
(HB) — Big 26 go 58 % [15, 18, 26, 27].

[na 06’eKTnBI3aLjii cTyneHs ypaxeHHs NMHC 3acTo-
COBYIOTb €1eKTPOdi3i0NorivyHi AOCNIIKEHHA — CTUMY-
NAUinHY eneKktpoHenpomiorpadito (EHMI) Ta ronkosy
eneKktpomiorpadito [14, 24], aKi BBaxaloTb 30/10TUM
CTaHAApTOM OOCTEXEHHS MaUIEHTIB 3 YparKeHHAMMU
nepndepuyHUX HEpPBIB, ane ixHi pe3ynbratn chnif iH-
TepnpeTyBati 3 ypaxyBaHHAM [JaHWX KIiHIYHOro 06-
ctexeHHs. Ctumynauinda EHMI nepen6avae gocnia-
KEHHS PyXOBOi Ta CEHCOPHOI NpoBigHOCTi [14].

MeTta po60TH — npoaHanidyBatu KiiHi4YHY KapTu-
HY Y XBOPUX Ha peLmranMBYOHO-PEMITYIOYNIM POSCIAHUN
CK/1EPO3 i3 CMMMNTOMaMMK YpaxeHHs nepudepuyHoi
HEepPBOBOI CUCTEMMU, HEMPONATUYHMM BONEM i3 3aCTO-
CyBaHHAM HENPOPYHKLIOHANbHUX LWKan W eNeKTpo-
Henpomiorpadii.

MaTtepianu Ta meToam

KpuTepismu 3anydyeHHs B OOCNIAKEHHSA 6yna Ha-
ABHICTb NigTBEpAXKeHoro giarHody PPPC i 601b0B0ro
CUHAPOMY, He MOB’A3aHOro i3 cOMaTMYHUMMK 3axBo-
POBaHHAMM.

O6cTtexeHo 30 nauieHTiB (14 (46,7 %) 40NOBIKIB
i 16 xiHoK (53,3 %)) i3 PPPC. [iarHo3 nigtBepare-
HO BIAMOBIAHO A0 AiAarHOCTUYHUX KpuTepiiB Makao-
Hanbfda (2017). CepeaHiv BiK NaLieHTIB CTaHOBWB
(37,1 £ 9,5) poKy, cepen HUX NepeBarkaam ocobu Bi-
Kom 25—44 pokis (21 (70 %), oci6 Bikom 45—60 po-
KiB 6yno 7 (23,3 %), meHwe Hix 25 pokiB — 2 (6,7 %).
MauieHTiB BikomM noHag 60 pokKiB He 6yno.

TpuBanictb 3axBoptoBaHHA 1—5 pokiB — y 16
(53,3 %) nauienTiB, 5—10 pokiB — y 5 (16,7 %), no-
Hag 10 pokiB — y 9 (30,0 %).

O6CTeXeHHa naujieHTiB NpoBoanIM Ha 6a3i HeB-
PONOriYHOro BiAdiNEeHHS YHIBEPCUTETCbKOI KAiHi-

2026, N1

K1 HauioHanbHOro MeguyHOro YHiBepCUTETY iMeHi
0.0. boromornbus B 2023—2025 pp. BoHo nepea-
6a4anio KIiHIKO-HEBPONOriYHUM Ornsaa i3 BUKOPUC-
TaHHAM HEeNpOPYHKUIOHaNbHMX WKan i NnpoBeaeHHs
ctumynsauiiHoi EHMI Ha BepXHiX Ta HUMKHIX KiHLiBKaX.

[N OUiHKM HEeBPONOriYyHOro cratycy BUKOpWUC-
ToByBanun po3lwmnpeHy wWwkany Kypuke — Expanded
Disability Status Scale (EDSS) [16].

[Nns OUiHKM HasABHOCTI HeMponaTuyHoro 600 3a-
cTtocoByBanu onutyBanbHuK painDETECT, pospo6ne-
HUM ANS OLLIHKKM HEMPONATUYHUX KOMMOHEHTIB 60110 Y
2004 p. BiH MiCTUTb YOTUPK YacTUHK. TepLly YacTuHY,
fIKka OLHIOE IHTEHCMBHICTb 600, BUKOPUCTOBYIOTb
[Nl BUBHAYEHHS HassBHOCTI 60t0. [Jpyra 4acTMHa aae
3MOry OLUIHWUTK XapaKTep nepebéiry 60t0: NOCTiMHWUA
6iNnb i3 HE3HAYHMMM KoNnBaHHAMU — O 6anis, NOCTIN-
HUM Binb i3 60N1bOBUMUK HanagaMmu — —1 6an, 601bOBI
Hanagu 6e3 6010 Nig Yac iHTepBany MiX HUMKU —
1 6an, 60/1bOBI Hanagn 3 60n1eM nNig 4ac iHTepBany
MiXX HUMKM — 1 6an. Y TpeTin YyacTuHI nauieHTa npo-
CSITb MO3HAYUTU OiNSAHKK 60O Ha PUCYHKY. HasiBHICTb
60110, IKMI ippaaitoe, ouiHioTb 2 6anamu. HeteepTta
4YacTMHa Ja€ 3MOry BU3HA4YMTW HaABHICTb MEYiHHS,
NOKOMOBAHHSA, 6010 Bif NE€rkoro AOTUKY, panToBOro
60/1b0BOr0 Hanagy, NoAibHOro A0 YpParKeHHS efeKT-
PUYHUM CTPYMOM, 6010 Bif rapsiioro abo Xo/04HOoro,
OHIMiHHS1, 60M10 Bif NIErKOro TUCKY 3 oLiHKow Big O
[0 5 6aniB. 3aranbHui 6an OTPUMYIOTb LWASXOM Mif-
CyMOBYBaHHS 6asiB 3a OCTaHHi TpM YacTuHW. BiH cTa-
HOBWTb Big —1 Ao +38. 3HavyeHHsa > 18 6aniB cBig4YUTb
Npo HasABHICTb HeMponaTtuyHoro 6onto [9, 15].

[Ons gocnigkeHHs npoBedeHHs HepBOBOro 36ya-
KEHHS No nepudepuyHMX HepBax 3aCTOCOBAHO Me-
Toa ctumynsauinHoi EHMI, kM nae 3mMory OLuiHUTK
(YHKLIOHaNbHUI CTaH HEPBOBOIO BOJIOKHA, TUN MNO-
LUKOMKEHHS (aKCcOHaNnbHWM Ta/abo AeMieNiHI3yo4Yni)
i MOro CTyniHb, a TAKOX NoKanizauito ypaxeHHs. [o-
CNigXEeHHs NPoOBOAMAM 3a ONOMOrO eNIeKTPOHENPO-
miorpada «NeMusl PC Peripheral» (EB Neuro, ITanis).
O6cTexyBanu MOTOPHI Ta CEHCOPHI BONOKHA HepBiB
BEPXHIX (CEPEAMHHNI | NIKTbOBUI) Ta HUKHIX (Manoro-
MINIKOBUWI | BEIMKOTOMINIKOBWI) KiHLiBOK. AHanidyBa-
N1 TaKi napameTtpu: amnnityga n dopma M-Bignosigi
Ta CEHCOPHOI BignoBigi (AN BMABNEHHS aKCOHallb-
HOIO YpaXKeHHs), WBWUAOKICTb NPOBEAEHHS HEPBOBOIO
306ymKeHHs (LUM3) no pyxoBux BoIOKHax n. medianus,
n. ulnaris, n. tibialis, n. peroneus, 4yTNIMBMX BOJIOKHAX
n. medianus, n. ulnaris, n. peroneus superficialis,
n. suralis i MiHiManbHy NaTEHTHICTb (3MiHM BKa3ylOTb
Ha AeMieniHizauito nepudepryHmX HepBiB).

AHania  cTaTUCTMYHMX  JaHMX Ta  iXHix
B3aEMO3B'A3KIB MPOBOAMIN 3@ AOMNOMOrOl CTaH-
[lapTHOro cTaTUcTMyHoro naketa IBM SPSS Statistics
23.0. [nsa onpautoBaHHS OTPMMaHMX pe3ynbTaTiB
BMKOPWUCTOBYBaNW HenapamMeTpuyHnin U-Kputepin
MaHHa—BiTHi Ta Kputepin %2 MNipcoHa. CtaTUCTUYHO
3HavylWMUMKN BBaXkanm pesynstatv npu p < 0,05. Ana
KopensuinHoro aHanisy BMKOPUCTOBYBanKM Koedoili-
€HT paHroBoi Kopenauii CnipmeHa.
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KIHLIBOK 4m acumeTpis BOoAK KIHLLIBOK YW MOPYLLUEHHS npwv xoapbi  30py
OBAMYYS] KOOPAMHALLT pyXiB
l OcHosHA rpyna [ KOHTPOAbHA rpyna
Puc. 1. Hacrora ckapr y nauieHTiB OCHOBHOI T KOHTPOALHOI rpoyr
Mpumitka. MPTO — nopyLeHHs GYHKLIT Ta30BMX OpraHiB.
Ta6aAaunmya 1
CepeaHi 6aAmM 3a niacuctemamm LWKAAmM EDSS y rpynax nauieHTis
Miacucrtema EDSS OcHoBHa rpyna KoHTponbHa rpyna p-3Ha4YEeHHA
30poBi GyHKLi 0,61 +£0,68 0,97 £ 0,64 > 0,05
DyHKLIT cTOBOYpPa rofoBHOr0 MO3KY 1,11 + 0,93 0,92 £ 0,49 <0,05
MipamigHi yHKLUiT 2,4 +£1,25 1,147 +1,21 <0,05
Mo304KOBI QYHKLLT 2,11+ 0,66 1,67 +£0,47 < 0,05
CeHcopHi dyHKLT 2,5+0,83 1,42+ 0,76 < 0,001
®DyHKLIT Ta30BUX OpraHiB 0,78 £ 0,53 0,42 £ 0,64 > 0,05
LlepebpanbHi dyHKLi 0,67 +0,82 0,83+ 0,69 <0,05
MNepecyBaHHSA 156+15 0,75+ 1,09 <0,05
3aranbHui 6an 3,67 +£1,07 3,33+£1,11 > 0,05

Pe3ynbraTtn Ta 06roBOpPEeHHA

3a pesynbrataMu KOMIIEKCHOIO KIiHIKO-iHCTpY-
MEHTa/IbHOIrO OOCTEXEHHS MaLiEHTIB PO3MNOAIININ Ha
[Bi rpynu: ocHoBHY — 18 (60 %) nauieHTiB i3 niaTBepa-
eHUM ypaxeHHsaMm [MHC i KoHTponbHy — 12 (40 %)
nauieHTiB 6e3 niaTsepaxeHoro ypaxeHHs MHC.

Ha 6inb y HMKHIX KiHUiBKax ckapxuamcsa 13 (72 %)
nawieHTiB OCHOBHOI rpynun Ta 7 (58 %) nauieHTiB
KOHTPOJIbHOI, Ha BiNlb Y BEPXHIX KiHLiBKax — BiAnoBia-
HO 7 (39 %) i 5 (42 %).

3 iHWKX cKapr (puc. 1) HarnyacTilWo B NaUieHTIB
OCHOBHOI rpynu 6yN0 OHIMIHHS KiHLiBOK, MOB3aHHS
«MypaLloK», rinepectesii (y 100 % BunaakiB), TakoX
nawieHT1 BiA3Ha4anu NOpyLIEHHA KoopauHauii pyxiB
(78 %) i cnabKicTb KiHUIBOK (72 %). XBOpi 6e3 ypa-
*eHHs MHC Hanbinblie CKapXunmucsa Ha MOpyLIEHHS
KoopAauHaLii pyxiB (75 %), 30py (67 %), acMMeTPIito 4n
OHIMiHHS 0611448 (42 %).

AHani3 OCHOBHMX KIIHIYHMUX XapaKTEPUCTUK BUS-
BMB, WO NaLieHTn 3 yparkeHHam MHC gemoHcTpyBanu
GiNblly aKTUBHICTb 3aXBOPIOBAHHA Ta BULKUK CTyMiHb
iHBanign3auii 3a wkanoto EDSS. CepenHa 4dactoTa
3aroCTpeHb Y LM rpyni 3a ocTaHHiX 24 Mmic cTaHo-
Buna 2,06 = 1,28, WO € 3HA4YLIO BULMM MOKa3HU-

KOM MOPIBHSAHO 3 KOHTPOJbHO rpynoto (1,25 + 0,72;
p < 0,05). Cxoxa TeHAeHLia npocTexyBanacs Woao
CTyneHs iHBanigusauii: cepeaHin 6an 3a LWKanoto
EDSS B OCHOBHi Ta KOHTPOJIbHIM rpyni CTaHOBWMB
3,67 = 1,07 i 3,3 = 1,11 BignosigHo (p > 0,05).
XBopo6omoaundikytody Tepanito (XMT) oTpumyBanu
13 (72,2 %) nauieHTiB OCHOBHOI rpynu Ta 4 naujieHTu
(33,3 %) KOHTPOJIbHOI FpPynH.

AHanis cepeaHboro 6ana 3a nigcucteMamu WKanm
EDSS (tabn. 1) BUSIBMB BiAMiHHOCTi B HEBPOOTriYHO-
My cTaTyci MiX rpynamu. MNauieHTM OCHOBHOI rpynu
[IEMOHCTPYBanu Bulli 6ann B nigcucremax, Lo cBif-
YWUAU NPO YParKEHHS MOTOPHMX i CEHCOPHMX BOJIOKOH
(nipaMigHMX, MO30YKOBMX Ta CEHCOPHUX QYHKLIN).
MNMoKa3HMKKM PYHKLIM Ta30BMX OpraHiB i Lepebpasnb-
HUX OYHKLIM He BiApi3HANMCHA 3HaYyllo, WO MOXe
BKa3yBaTW Ha CXOMXWW CTYMiHb IXHbOIO 3aly4eHHs B
060X rpynax.

Y nauieHTiB 3 ypaxeHHam [MHC cepefHin 6an 3a
onutyBanbHMKOM painDETECT (puc. 2) 6yB 3HauylLO
BULLMM (14,22 + 6,94), HiX Yy NaLiEHTIB KOHTPONbHOI
rpynu (6,33 = 5,67; p < 0,001). lNMpn BUKOPUCTaHHI
NOpPOroBOro 3HavyeHHsa > 18 6aniB AN AiarHOCTUKM
HenponaTtMyHoro 600 LEeW CUMMNTOM BUSIBNEHO B
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OCHOBHA rpyna

B HemponatnyHum Ginb
MOAOWMOBIPHUM (< 12 6AAIB)

B VIMOBIPHICTb HEMPOMATUYHOTO
B60AI0 BUCOKA (> 18 6aAiB)

KOHTPOABHA rpyna

[0 Pe3yAbTaT HEBU3HAYEHNN,
MOXXAMBQA HASIBHICTb
HEeMPONATUYHOrO KOMMOHEHTA
(12—18 6aniB)

Puc. 2. [TopiBHSIHHSI PE3YALTATIB 3Q ONUTYBAABbHMKOM PAINDETECT y rpynax

6 (33,3 %) naLieHTiB OCHOBHOI rpynu, y KOHTPOJbHIN
rpyni — nuwe B 1 (8,3 %).
EneKktpoHenpomiorpadiyHe gocnimpkeHHs nepuoe-
PUYHMX HEPBIB BUSBWIO, WO B MNaLEHTIB OCHOBHOI
rpynu NnepeBarkae AeMIENiHI3YIOUNIM TUM YPaXKEHHS BO-
JIOKOH, TOAi SIK Y NaLiEHTIB KOHTPOJIbHOI rpynu He BCTa-
HOB/IEHO O3HaKW YyparKeHHs nepudepryHuX HepBiB,
a napameTpu Bignosiganv HOPMaTUBHUM 3HAYEHHSM.
Pe3ynbTaTtn OGCTEKEHHS CBigyaTb NpPO CMOBIiNb-
HeHHA LWMN3 no MOTOPHUX BOMOKHAX HUMXKHIX KiHLIBOK
(nepeBakHO MasnOrominKoBi HepBW) Ta NiBOI Bepx-
HbOI KiHUIBKW (NiKTbOBMI i cepeanHHnin HepBu). Mo-
PYLWEHHS HEPBOBOI MPOBIAHOCTI, WO BKa3ylOTb Ha
JeMieNiHi3alLito CEHCOPHMX BOJNIOKOH, BUSIBNEHI Of-
HaKOBOI MIPOIO NPY AOCNIIKEHHI BEPXHIX Ta HUMKHIX
KiHUiBOK. Kpim TOoro, Big3Ha4eHO MOAOBXEHHS MiHi-
MaJ/lbHOi NTATEHTHOCTI CEHCOPHMX BOJSIOKOH YCiX 06-
CTEXKYBaHWX HEPBIB i MOTOPHMX BOJSIOKOH MepeBaxKHO
nepudpepruyHmMxX HEPBIB HUXKHIX KiHLIBOK, WO BKasye

TabAanyga 2

Ha CMOBINbHEHHSA NPOXOMXKEHHA HEPBOBOIO iMMYNbCY
B AWUCTalIbHUX OinsHKax. AMMniTyqa MOTOPHMX Ta CEH-
COPHMX BiANoBiaen 6yna B Mexax HOPMM B YCiX TOUKax
CTUMYNALIi, WO NiagTBEpPAXKYBano BiACYTHICTb O3HaK
3HAYHOrO ypaXKeHHs akCcoHiB (Tabn. 2—D5).

AHani3 oTpUMaHKUX Pe3yNnbTaTiB NaLieHTIB OCHOBHOI
rpynv BUSIBUB MNepeBaaHHA O3HaK nofiHenponarii,
AKi YacTille pPeecTpyBaM Ha HUXKHIX KiHUIBKax — y 12
(40 %) oci6, Toai AK noniHerponarii 3 ypaxeHHsAM ne-
pudepPUYHUX HEPBIB BEPXHIX KiHLiBOK — Yy 10 (33,3 %).
MoHoHenponartii 6ynu npeacTaBieHi TYyHENbHUMM CUHA-
poOMaMu Ta XxapaKTepu3ayBaancs nepeBarKHUM 3any4eH-
HIM HEepBiB BEPXHIX KiHLIBOK 3 OHAKOBO 4acTOTO
YParKeHHs NIIKTbOBOro W CepeamMHHOro HepsiB (Mo 9
(30 %) BMNaakKiB). MoHoHeMponarii i3 3any4eHHAaM Hep-
BiB HW}KHIX KiHLiBOK (5 (16,7 %) BUNaakKiB) BUABASIUCA
YyparKeHHIM ManoroMinKoBmx HepBiB (puc. 3).

MpK NOpPiIBHSAHHI KNiHIYHOT KapTUHK 3 AaHnmMK EHMT
YCTaHOBJ/IEHO, LLIO KAiHIYHI CUMNTOMW PEECTPYBasM Yac-

MNoka3sHnkmn EHMI no nepudepnyHnx HepBax BEPXHiX KiHLIBOK (MOTOPHi BOAOKHA) Y XBOpUX Ha PPPC

OcHoBHa rpyna

KoHTponbHa rpyna

ree Lns,m/c Bi':\;“rlllgg:?i,f‘;B na“f;:m?:::?\nc Lns, m/c Baﬂgg:zft;B nal\:ltia:ml?:::?wc
n. medianus dex. 544+124 1535+6,14 3,02+ 1,05 55,65 + 7,65 15,51 + 5,96 2,53+ 1,06
n. medianus sin. 49,35 +14,08 16,1+5,23 2,2+0,85 58,88 + 6,94 17,39+ 5,34 2,69 +0,53
n. ulnaris dex. 52,9+20,25 13,38+5,92 2,15+ 0,77 65,25 +10,23 15,31+ 3,42 2,17 £ 0,85
n. ulnaris sin. 45,17 + 23,48 12,3+45 2,3+0,61 64,25 + 8,26 15,6 + 3,84 2,42 +£ 0,55
Ta6Aanmuyga 3

NokasHuku EHMI no neprudepunyHmx HepBAX HUXKHIX KiHLIBOK (MOTOPHIi BOAOKHA) Y XBOpUX Ha PPPC

OcHoBHa rpyna KoHTponbHa rpyna
reve N3, m/c Biﬁz‘gg:zfl;B na'\fé:iT“:i?ng?\nc N3, m/c Bargg:L)i,:q;B nalf;:ml?:::?wc
n. peroneus dex. 34,35+14,12 4,01+3,17 3,09+15 49,93 + 9,47 8,37 +3,21 2,55+ 0,83
n. peroneus sin. 35,0+ 14,3 504+£31 38x14 52,3+ 6,55 7,19+ 3,12 2,81+£0,81
n. tibialis dex. 43,4 +8,92 1535+8,52 3,6 +1,06 48,57 + 4,87 16,84 £ 5,61 3,06 £0,28
n. tibialis sin. 46,37 £ 15,27 1592+7,5 3,98+1,8 4852+ 7,12 17,1+ 5,95 2,84 +0,71
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TabAaunuga 4

MokasHukn EHMI no nepudpepuryHmMx HepBaX BEPXHiX KiHLIBOK (CEHCOPHI BOAOKHA) Y XBOpuX Ha PPPC

OcHoBHa rpyna

KoHTponbHa rpyna

e uns, m/c Bi?:t“r,:gg:;)il,n;B nalrézm?ng?wc uns, m/c Bargg:L)i,:q;B naT;i‘rerl?gTb:?vw
n. medianus dex. 36,07 £ 16 18,4+6,7 4,33+3,7 55,77 + 6,7 19,08 + 3,36 2,23+0,87
n. medianus sin. 38,02+1807 12,7+5,8 4,31+39 54,49+ 2,75 14,83+ 3,02 2,44 £ 0,83
n. ulnaris dex. 385+ 15 15,6+ 3,1 37+33 60,25 + 14,46 16,97 £ 2,42 2,49 £ 0,94
n. ulnaris sin. 35,88+ 15,7 155+59 447 +£5,1 60,39 +13,01 16,84 +2,87 2,8+0,84

Ta6bAaumuga 5

NokasHnkmn EHMI no nepugpepunyHmMx HepBaxX HUXKHIX KiHLIBOK (CEHCOPHI BOAOKHA) Y XBOpux Ha PPPC

OcHoBHa rpyna

KoHTponbHa rpyna

Heps

W3, W/e B navenmiore e T3 M/ W naremiioTe, o
n. peroneus superficialis dex. 32,23+16,5 1456+24 365+4,1 4482 +5,16 16,59+ 4,16 2,4 +0,46
n. peroneus supefficialis sin. 33,44 +9,4  13,33+4,7 366+26 5055+11,27 1914+491 222+0,61
n. suralis dex. 32,11 +152 1551+29 355+33 47,37 +8,02 1682+3,18 2,44+061
n. suralis sin. 3395+124 14,31+4,0 416+34 52,82+10,23 16,12+298 2,01+0,77

Tiwe (y 24 (80 %) nauieHTiB), HiXX 3MiHWM Ha EHMIT (y 18
(60 %)). Y 6 (20 %) nauieHTiB 6y1M CKApru Ha OHIMiIHHSA
Ta 3HUMKEHHS BiGpaLiMHOI YyTIMBOCTI NPU HEBPOJIOTIiY-
HOMY OrnsiAi, ane pesynbrTaTv HEPBOBOI NPOBIAHOCTI He
BiApi3HsAnMca Big Hopmu. Y 5 (16,7 %) nauieHTiB 6e3
CKapr Ha ypaxkeHHs NMHC B1ABNEHO CYyOKNiHIYHI BUSIBK
nepudepunyHoi HewponaTii y BUIMSAI CNOBiINbHEHHS
LUM3. Y nauieHTiB i3 BUCOKOK MMOBIPHICTIO HEMpona-
TUYHOro 60510 (> 18 6aniB) 3apeecTpyBani CTaTUCTUY-
HO 3HauyLle 3HUKEeHHS LLUM3 no CeHCOPHMX | MOTOPHUX
BOJIOKHax (p < 0,05; r, = — 0,374).

Bl MOoHOHeponaTii 3 YPOXKEHHSIM BEPXHIX KIHLLIBOK
] MoHoHemponaTii 3 YPOyKEHHSIM HUKHIX KIHLBOK
I MNoAiHemponaTii 3 yPOXKEHHSIM BEPXHIX KIHLLIBOK
[J MNoAiHemponarii 3 YPOXKEHHSIM HUXKHIX KIHLIBOK

Puc. 3. Yacrtora pisHux BOPIQHTIB ypaskeHHs [THC
y XBOpumx Ha PPPC

Y naujieHTiB i3 BMWKUM OGanoM iHBanigusauii 3a
EDSS 3apeectpyBanu 6inblie cnoBinbHeHHa LUM3 Ta
3MEHLUEHHST aMNiTyau BianoBiaemn, nepeBaxHo o ne-
pUbEPHUYHUX HEPBAX HUMKHIX KiHLIBOK, LLLO KOPentoBano
3 KiHIYHUMK gaHumK: y 6 (20 %) nauieHTiB 6yna 3HK-
¥eHOo M'a30Ba cuna, 11 (36,7 %) HecTivKi B No3i Pom-
6epra i3 3akpuTMMK o4mma (p < 0,01; ry = — 0,494).

Bula aKTMBHICTb NATonoriYHoro npoLiecy, Npo Lo
cBigymna Ginblla KiNbKiCTb 3arocTpeHb, acolioBana-
Cq 3 006’EKTUBHUM MNOTiPWEHHAM MOKa3HuKiB EHMI
(p < 0,05) i notpeboto B XMT (p < 0,01). Tpusanictb
3axBOPIOBAHHS HE Mana CyTTEBOro BNAMBY Ha napa-
METpPU HerpododizionoriyHoro gocnimxeHHs (p > 0,05).

OTpumaHi gaHi ceig4atb Npo Te, Wo yparkeHHs MHC
y nauieHTis i3 PPPC He € BMMNagKOBOW CYMyTHbOW
natonorieto. HenpodizionoriyHi pesynbratv aaloTb
niacraBy BBaXaTu, WO B NATONOriYHMM NpoLec 3any-
YaloTbCA Hacamnepen CeHCOPHi BOSIOKHA, Xxo4a B Ae-
AKMX LOCNIAXKEHHSX BUSIBNEHO BPaXeHHS NepeBarKHO
MOTOPHMX BOMIOKOH HUXHIX KiHLiIBOK [2].

CunbHa Kopensuis nokasHukis EHMI i3 6anom
3a EDSS i yacTtoTolo 3aroctpeHb MOXKe CBIig4YunTH
npo Te, Wo nepudepuyHa HenponaTia € MapKepom
arpecuBHOCTI Nepeobiry 3axBOpOBaHHA 1 aKTUBHOCTI
3ananbHOro npouecy. Ha Hawy gymky, ue Mmoxe nia-
TBEPAXKYyBaTK rinotesy, Wo ypaxeHHs MHC npun PC,
iMOBIpPHO, BUHMKAE BHAC/NIAOK CXOXOro nartoreHeasy,
L0 NeXKUTb B OCHOBI Aemieninizauii 8 LLHC [1, 2, 19,
28]. TicHMI B3aeEMO3B’'A30K MiX KJiHIYHMMUK BUSIBa-
MW 3axBOpPlOBaHHSA Ta NoKa3HUKKM EHMI o6rpyHTOBYE
HEeOOXiAHICTb KOMMEKCHOro Miaxoay A0 OGCTEXEHHS
TaKUX NaLiEeHTIB.

MNMaTtoreHe3d 6onto B nauieHTiB i3 PC yacTto pos-
ragaTb 9K LEHTpaibHWIA, ane pesynbTaTh Haworo
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JOCNiMKEHHS AatoTb NiACTaBy CTBEPAXKYBaATH, L0 LIEN
cumMnToM MoXKe 6yTn HacnigkoM aemieniHizauii NMHC
i MiCTUTU nepudepUYHU KOMMOHEHT. NS TOYHILWOi
[iarHOCTUKKN CcTaHy nepudepuyHmMx BOJSIOKOH, BUSB-
JIEHHS CYOKNiHIYHMX ypaxeHb MHC i KopeKLii TaKTUKK
BBE[EHHS TaKWUX NauieHTiB cnig nogatm EHMI go npo-
TOKONy 06CTEXEHHs nauieHTiB i3 PPPC.

KniHiyHMin Bunapok. lMauyieHTka K., 49 pokis,
rocnitani3oBaHa B HEBPOJIOrivyHe BiadiNeHHs YHiBep-
CUTETCbKOI KAiHIKM HauioHanbHOro MeAW4HOro YHi-
Bepcutety iMeHi 0.0. boromonbus B nmnHi 2025 p.
3i cKapramu Ha cnabKiCTb Ta OHIMIHHA HUMHIX KiHLi-
BOK, BiguyTTd 60/1t0 M NEYiHHA B HOrax, 3axXMTyBaHHS
npu xoAab6i, NOpyweHHa XoAbbu, iMnepaTuBHI Mo-
KIIMKKM 00 CEeYOBMUMYCKaHHS. TpmMBanicTb 3axBOPHOBaH-
HA — 3 2014 p. OcTaHHE 3aroCTpeHHs — Yy 6epesHi
2025 p. CnabKicTb M’A3iB HUXHIX KIHLIIBOK M OHIMIHHS
3'aBUNncs 6IM3bKO ABOX POKiB TOMY Ta NOCTYNOBO Ha-
poctann. B aHamHe3i — npuiom aumetundymapary
NPOTAroM ABOX POKiB. HMHI XMT He npunmae.

Y HEBPOJIOriYHOMY CTaTyCi BUSIBIEHO CUMETPUYHE
3HUXKEHHS CYXOXKUNbHUX NepiocTanbHUX pedeKciB (Ko-
NIHHWX 1 axiNnoBuMX), 3HUKEHHS BiGPaALLIMHOI YyTIMBOCTI,
NMOPYLLEHHS MOBEPXHEBOI YYTNIMBOCTI 33 NOSIHEBPUTUY-
HUM TUNOM. [epecyBaeTbCs CaMOCTIMHO Ha BiACTaHb 40
200 M. 3aranbHum 6an 3a wranoto EDSS — 5,5.

Pesynstatn nabopaTopHUX M iHCTPYMEHTaNbHMUX
METOAIB AOCNIAKEHb: PiBHI MIOKO3K, TUPEOTPOINHOIO
rOpMOHa, LiaHOKoGanamMiHy B KpOBi — y MeXax Hop-
MW, 3arafibHU aHani3 KpoBi — 6€3 BiAXWNEHb.

Ha marHiTHo-pe3oHaHCHiM ToMorpami rofioBHoOro
MO3KY B 6i/lii pe4OBUHI MiBKY/b 3 060X OOKIB y AiNAHL
MO30/IUCTOrO TiNa Ta NiBoi NiBKyNi MO304Ka Bi3yaniay-
BaNMCA MHOXMWHHI rinepiHTEHCUBHI OBOiAHI BOrHULILA
(noHap 20) 6e3 HaKOMMYEHHS KOHTPACTHOI PEYOBUHM.

Pesynbtatv ctumynsauinHoi EHMI BEpXHIX i HUXHIX
KiIHLIBOK CBig4MIM MpPO CEHCOMOTOPHY MONiHENPO-
naTito nepudepuyHUX HEPBIB HUIKHIX KiHUIBOK. [pu
JOCNIMKEHHI ManorominKoeux HepgiB M-Bignosiap i3
KOPOTKOro po3rnHaYva nasbliB CTONM npasopy4y 6yna

KoHonikTy iHTepeciB HeMae.

BiACYTHS, NiBOpPYyY aMniTyaa pPi3Ko 3MEHLIeHa, 3 ne-
peaHbOro BEMKOrOMIIKOBOro M'si3a 3HMKEHa 3 060X
60kKiB, LUM3 — 30 m/c. MNpun gocniarKeHHi BeNnKoro-
MiNIKOBUWX HepBiB M-BignoBiab i3 BiABiAHOMO M's13a Be-
JIMKOro nanbLs CTONM 3HUXKEHa 3 060x 60oKiB, LUM3 —
31 m/c. 3HMKeHHsA amnnityam Ta LUM3 no ceHcopHmx
BOJIOKHaXx (n. peroneus superficialis, n. suralis) 3 060x
60KiB. MOTOpHa Ta ceHCopHa NPOBIAHICTb NO nepude-
PUYHUX HEPBAX BEPXHIX KiHLiIBOK HEe NopyLleHa.

3aranbHui 6an 3a onutyBanbHUKOM painDETECT
CTaHOBMB 26, WO CBia4YMI0 NPO HasiBHICTb Henpona-
TUYHOrO NaTepHy 60710.

3 ornagy Ha KIHIKO-IHCTPYMeHTanbHe niaTBepa-
EHHS nepudepnyHoi Herponartii NPU3Ha4YeHo KoM-
NIEKCHY Tepanito: AyNOoKCEeTUH y aosi 60 mr/moby ans
3MEHLLUEHHS IHTEHCMBHOCTI HenponaTuyHoro 607to,
ininakpuH y osi 20 mMr Tpudi Ha o6y ang ctumynsuii
BiHOBNIEHHS HEPBOBOI MPOBIAHOCTI. TAKOX MaLEHTL
6y/10 3anpornoHoOBaHO peabiniTauinHy Tepanito, po3po6-
JIEHO iHAMBIAyanbHMI NNaH NikyBanbHOI Qi3KynbTypH 3
aKLEHTOM Ha 3MiLIHEHHS AUCTanbHKX rpyn M'A3iB, Tpe-
HYBaHH$ piBHOBAru Ta 36i/blUeHHS AMCTaHLIii X0ab6u.

Yepe3 4 mic nauieHTKa novana Big3HayaTu Mo-
ninweHHa camonoyyTtd. OHIMIHHS KiHUIBOK 3MEHLLIN-
Jlocs, noninwumnacs xoaa Ha JOBLUI AUCTaHLLi, NiaBu-
LMnacsa ToNepaHTHICTb A0 (iBUYHMX HaBaHTaXKEHb.
ban 3a onutyBanbHMKOM painDETECT 3MeHwwmnBesa 3
26 6aniB A0 12, W0 CBiAYXTb NPO MMOBIPHUIK NaTepH
601110 K HermponaTtuyHun. 3aranbHum 6an EDSS 3HuK-
3uBca Ha 1 (4,5 6ana) 3a paxyHoOK NO3UTUBHOI AMHa-
MiKW B CEHCOPHIM Ta nipamifHiv nigcnucremax.

BUCHOBKHM

Y 6inblue HiX nonoBuHKU xBopux Ha PPPC i3 60-
NIbOBUM CUHAPOMOM MiATBEPAKEHO HASABHICTb ypa-
*eHb MHC, aKi MaloTb HEOAHOPIAHMA XapaKTep, Lo
YCKIAHIOE iXHIO BYACHY AliarHOCTUKY Ta 3aCTOCYBaHHS
MeANKaMEeHTO3HOi KopeKLii. Lle 06rpyHTOBYE A0LiNb-
HiCTb NPOBEAEHHS OOCNIAKEHHSA 4acTOTM W CTyneHs
3any4yeHocTi MHC npwu PC.

YuyacTb aBTOpIB: KOHUENUis Ta An3avH gocaigxeHHsa — 0.B. 3abapa, B.C. MesibHuK; 36ip Ta onpavutoBaHHS MaTtepiany —
0.B. 3abapa; HanucaHHs TexkcTy — O.B. 3abapa, B.C. MenbHunk; peaaryBaHHs — B.C. MesbHUK.
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Peripheral nervous system involvement in patients
with relapsingremitting multiple sclerosis presenting with pain

Objective — to analyze the clinical features of RRMS patients presenting with symptoms of peripheral nervous
system (PNS) involvement and neuropathic pain, using neurofunctional scales and nerve conduction studies.

Materials and methods. Thirty patients with RRMS presenting with pain (14 men and 16 women (46.7 % and
53.3 %, respectively)) were examined and divided into 2 groups: the study group (n = 18, 60 %) with confirmed PNS
involvement, and the control group (n = 12, 40 %) consisting of patients without confirmed PNS involvement. The
painDETECT questionnaire was utilized to assess the nature and intensity of the pain syndrome. The peripheral nervous
system was evaluated using nerve conduction studies.

Results. In the study group, the mean painDETECT score was significantly higher (14.22 + 6.94) than in the control
group (6.33 + 5.67; p < 0.001). A neuropathic pain component (> 18 score) was detected in 6 patients (33.3 %) in the
study group compared to only 1 patient (8.3 %) in the control group. Patients with PNS involvement exhibited higher
disease activity: the frequency of relapses over the last 24 months was 2.06 + 1.28, whereas it was only 1.25 + 0.72 in
the control group (p < 0.05). The mean EDSS score was higher in the study group (3.67 + 1.07), than in the control group
(3.33 £ 1.11), but this difference did not reach statistical significance (p > 0.05). Nerve conduction studies revealed
a predominance of demyelinating lesions in the study group, characterized by reduced motor nerve conduction
velocity in the peroneal (lower extremity), ulnar, and median (upper extremity) nerves. Additionally, a prolonged
minimum sensory latency was observed, while motor and sensory response amplitudes remained intact. Statistical
analysis confirmed that higher EDSS score and frequencies relapse correlated with the severity of electrophysiological
changes (p < 0.05) and pain infensity.

Conclusions. In more than half of RRMS patients with pain, evidence of PNS involvement was observed,
highlightingitsheterogeneous nature. These findings underscore the challenges of early diagnosis and pharmacological
management, thereby warranting further investigation into the prevalence and extent of PNS involvement in MS.

Keywords: multiple sclerosis, peripheral neuropathy, demyelination, paresthesia, neuropathic pain, nerve
conduction studies, painDETECT questionnaire.

AAS UNUTYBAHHA
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TI. HETPWY, M.C. LULOPOBYPA, H.A. BOXKEHKO

AHT «AbBIBCbKMIN HOLIOHOABHUIA MEANYHUIA YHIBEPCUTET
iMeHi AQHUAQ TOAULLLKOTO»

BOAIOMETPUYHI O3HAKU PAHHBLOI AIMOIYHOI
artpodii Npu pPoO3CiISHOMY CKAepPO3i 3 AeOoTOM
Y AOPOCAOMY BiLi: OHAAI3 06’€MiB MUTAOAUHMU
TA MPUAETAOTo 9ApPd

PoscisgHun ckaepos (PC) 30AULAETLCS OAHIEKD 3 MPOBIAHWX MPUYMH CTIMKOI BTRATM MPALE3AQTHOCTI B OCIO
MOAOAOIO T CepeAHbOro Biky. Mpy AEBIOTI 3AXBOPIOBAHHST Y A0POCAMX (adult-onset multiple sclerosis (AOMS)) Tpa-
AMLIMHA OLIHKO 3 BUKOPWUCTOHHSIM MOTHITHO-PEe30HAHCHOT Tomorpadii (MPT) 3ocepeaXeHd HA BUSIBAEHHI BOrHMLLLEBOT
AEMIEAIHI3ALLT, OAE CYHACHI AQHI CBIAYATE MPO PAHHE 3AAYYEHHS HEMPOAETEHEPATVBHOIO KOMMOHEHTA, LLIO HE 30BXAM
KOpeAtoe 3 BUANMOKD MPT-akTMBHICTIO. KinbKicHO MPT-BOAIOMETPIS AQE 3MOry O6’'EKTUBHO OLIHUTL OB’EM CTPYKTYP
FOAOBHOIO MO3KY HA 3D-T1-3BAKEHNX 30BPOKEHHSIX, LLLO AOMOMArae BUSIBUTA «MPUXOBOHI» HEMPOASTEHEPATVBHI 3MiHW.
OCOBAVBUI IHTEPEC CTAHOBASTE AIMBIYHI CTPRYKTYPW — MUTAQAMHAO N MPUAETAE gAP0 (Nucleus accumbens), siki Biano-
BIAQIOTb 30 eMOLLMHY PEAKTUBHICTb, MOTUBALLIKO TO ADEKTUBHI BUSIBY, LLLO MOXKYTb BUHMKOTM BXXE HO PAHHIX CTOAISIX PC.

Meta po60TU — OLHNTY BOAKOMETPUYHI MOKA3HUKN MUTACGAMHU TA MPUAEIAOTO SAPCA B AOPOCAMX NALJEHTIB i3
AebtoToM PC i MOPIBHSTA iX i3 MOKA3HUKAMM KOHTPOABHOT rpynu.

MarepiaAn Ta MeToAU. NPOBEAEHO MPOCNEKTUBHE AOCAIAKEHHSI TUMY «BUNAAOK—KOHTPOAbL?, B SIKOMY B35IAU
y4acTb 20 naujerTis BikoM 18—45 pokis i3 oebtotom PC i 20 NPAKTUYHO 3A0POBKX OCIO KOHTPOABHOT MRYMM, MOPIBHSIHHAX
30 BIKOM i CMiBBIAHOLWEHHSIM CTaTEN. MArHITHO-PE30OHAHCHY TOMOTPAdIKO FOAOBHOIO MO3KY BUKOHYBOAM HA ANApAT
Siemens Magnetom Amira 1,5 TA i3 3D-T1-MPRAGE-NOCAIAOBHICTIO (I30TPOMHNM BOKCEAL 1 MM). AGCOAIKOTHI 1 HOPMOAI-
30BOHI 06’ EMU MUTAOAMHM TA MPUAETAOTO SIAPC BU3HOYOAM 30 AONOMOroKo cepsicy volBrain (www.volbrain.org) 3 ypa-
XYBAHHSIM AQTEPAAIZALLi. CTATUCTUYHUIA OHAAI3 MPOBOAVAM 3 BUKOPUCTAHHSM t-kputepito CThIOAEHTa aB0 KpUTEpIto
MaHHO—DBITHI Ta oujHKK po3mipy edekTy (Cohen’s d). PiBeHb 3HauyLLocTi (p) < 0,05.

PesyabtaTin. Y rpyni AOMS NOPIBHSHO 3 KOHTPOABHOO MPYMNOK 30PEECTPOBAHO CTATUCTUYHO 3HAYYLLLE 3MEHLLEHHS]
006’ eMiB MUAOAHK ((1,56 +0,14) i (1,71 £ 0,25) cm3; p = 0,02) Ta npuaeraoro sapa (0,60 £0,11)1 (0,69 £0,13) cm3; p =0,01).
3MiHM MOAW ABOBIHHUM XApAKTEP: NPaBA MMrAOAMHA — (0,78 £ 0,08) i (0,86 + 0,14) cm® (p = 0,05), Aia — (0,77 £ 0,08) Ta
(0,85 = 0,12) cmd (p = 0,01), npaee npuaerme gapo — (0,28 + 0,06) i (0,33 + 0,06) cm® (p = 0,03), Aise — (0,31 = 0,05) Ta
(0,37 £0,07) cm® (o = 0,01). BusiBAeHI 3MiHV GOPMYIOTb AIMBIYHMIN BOAKOMETPUYHIIN deHOoTUN AeBtoTy AOMS.

BucHOBKMU. Y>ke Ha eTani Aoe6toTy PC y AOPOCAMX BUSIBASIKOTECSI CTATUCTUHHO 3HOYYLLL BOAKOMETPUYHI O3HOKM PAH-
HbOI AIMBIYHOT ATPO®II. 3MEHLLEHHST 06’ EMIB MUTAQAVHW M MPUAETAOTO SIAPA BIAOBPOYKYE PAHHE 30AYHEHHST AIMOIYHIX
MEPEX AO MATOAOMYHOTO MNPOLECY TO MIATBEPAXKYE HOSIBHICTb HENMPOAETEHEPATUBHOIO KOMMOHEHTA. KinbKicHa MPT-
BOAIOMETPIST AOMOBHIOE CTOHAQPTHY OLHKY MPT i MOXKe ByT POHHIM MAPKEPOM HENpOAEreHepaLli, WO AQE 3MOry
NEePCOHAAIZYBATU CMOCTEPENKEHHS TA MOTEHLLIMHO NPOrHO3YBATY KOTHITVBHI M adeKTUBHI HaCAiAKM PC.

KAKO4OBiI CAOBQ: PO3CIiSIHUIN CKAEPO3, AIMBIYHO CUCTEMA, MUTACAMHA, Nucleus accumbens, MPT, BoAtomMeTpist.

PO3CiﬂHVIl7I cknepo3 (PC) y gopocnmx 3anullaETb-  MOXIMBOCTEN» AN PaHHbOI cTpaTudikauii pU3UKY 1
Csl OfHIEI0 3 MPOBIAHMX MPUYMH CTIMKOI BTpaTM BMOOPY TaKTUKKM BedeHHs. [Monpu Te, WO KiacuyHa
npaue3ngaTHOCTi B 0Ci6 MOJI0A0ro Ta CepeaHboro  giarHoctmka PC i3 BMKOPUCTAHHSAM MarHiTHO-peso-
BiKYy, @ 1e6l0T 3aXBOPIOBAHHA € KPUTUYHUM «BIKHOM  HaHCHOi ToMmorpadii (MPT) TpaauuinHo 3ocepeareHa
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Ha BWSBNEHHI BOMHULIEBOI AeMieniHi3aLji, cy4yacHi
[laHi NeMOHCTPYIOTb BarK/MBY POJib HEMpOAereHepa-
TUBHOIO KOMMOHEHTA, KU MOXKe popMyBaTUC paHO
Ta He 3aBXau Bigob6parkatucs pPiBHEM BOrHULLEBOI
akTnBHocTi Ha MPT [5, 12, 14, 23]. Lle cTBOptOE NpakK-
TUYHY npo6nemy: npu PC i3 gebotom y gopocnomy
BiUi (adult-onset multiple sclerosis (AOMS)) yacTuHa
naLieHTIB MOXe MaTH BilHOCHO «MOMipHY» BOrHULLEBY
MPT-KapTuHy, ane AEMOHCTPYBATU CTPYKTYPHI 3MiHMU,
NOTEHLIMHO 3HauYLLi ANs JOBFOCTPOKOBOIO MPOrHoa3y.
Y LbOMY KOHTEKCTI KinbKicHy MPT-BontomMeTpito pos-
rNa4alTb K IHCTPYMEHT, WO AOMOBHIOE CTaHAAPTHY
onucoBy ouiHKy MPT i pae 3mory BigTBOpOBaHO
BMMIiptOBaTh O6G’EMU OKPEMUX CTPYKTYP FOSIOBHOMO
MO3KY Ha OCHOBi BUCOKOPO3Ai/ibHMX 3D-T1-3BarKeHUx
306paeHb [11, 15, 16, 28]. Ans KNiHiYHOI HEBPOSO-
rii ue wnax go o6’eKTUBI3aL|i «MPUXOBaHOI» HENPO-
JereHepalii B Ae6toTi Ta NoTeHUinHoro GopmMyBaHHS
6iomMapKepiB AN NPorHo3y nporpecyBaHHs (30Kpema
PIRA-KoHUenuif) [5, 23].

Oco6nMBUI iHTEpEeC CTaHOBAATb JNiMGIYHI CTPYK-
Typu — murganvHa (amygdala) ta npwnerne a4po
(nucleus accumbens) 9K KOYOBI BY3/IM MEPEK EMO-
LiNHOT peaKTUMBHOCTI W MoTuBaLii. [JOMeHH, WO 3a-
nexarb Bif UMX Mepex (BTOMa, aHEe[oHis/3HUKEHHS
MOTMBALLIMHOrO TOHYCY, apEKTUBHI BUSABU), MOXKYTb
BMHWKATK BXe Ha paHHix eTanax PC i cyTTeBO BNAnBa-
TW Ha SKICTb XMUTTS, HE 3aBXKAM KOPESIOYM 3 BOMHM-
wesnumn MPT-03Hakamu [2, 22, 27]. AaHi wono paH-
HiX BOMIIOMETPUYHUX 3MiH MWUrAaNMHK Ta NPUAErnoro
aapa B gopocnux i3 geéotom PC € HeoaHopiaHUMK
yepes pPi3HMLID B MeToAax cermMeHTauii Ta migxogax
J10 HOpMani3aLii Ha BHYTPiLWHbOYEPENHUN 06’EM, LLIO
YCKNAAHIOE NOPIBHAHHS pe3ynbTaTtiB Ta iMnjieMeHTa-
Lito B NpaKTuky [1, 3, 31].

TaKMM YMHOM, NOTPEBYE BMBYEHHS MUTAHHSA, 4
dpopmyeTbes B gebtoti AOMS BigTBOptoBaHUM Nim6iy-
HUIM BOMIOMETPUYHUI NPODiNb, AKMIN MOXKHA KiNlbKiCHO
3adikcyBaTn M IHTEpNpeTyBaTU SIK paHHIM Mapkep
HenpoaereHepaTMBHOro KomnoHeHTa PC.

lnotesa nonsrae B Tomy, Wo B Ae6t0Ti AOMS Bxe
HasiBHE CTATUCTMYHO 3Hauyyllle 3MEHLIEHHSA 06’eMiB
MWUIOANMHU Ta NPUAErnoro sapa Sk BigobGpaKeHHs
PaHHbLOI 3any4eHOCTi NiIMBIYHMX MEPEK [0 NaToOoriy-
Horo npouecy [8, 27, 31].

MeTta po60TH — OLiHUTU BOIIOMETPUYHI MOKa3HU-
KW MUIOannHy Ta NPUAErnoro sapa B A0POCAUX nawi-
€HTIB i3 1€6I0TOM PO3CIAHOIr0 CKNEPO3Y M NOPIBHATH iX
i3 MOKa3HMKaMW KOHTPOJIbHOI Irpynu.

MaTtepianu Ta meToam

OunsaniH pocnigxeHHs. [poBeaeHO NPOCMeKTUB-
He NOopPIBHANbHE AOCMIMXKEHHS TUMNY «BUNaAOK—KOHT-
pofib» 3 aHanizom MP-BOIIOMETPUYHMX MOKA3HUKIB
NIMBIYHUX CTPYKTYP Y Aopocnux nauieHTiB i3 PC y ge-
610Ti 3aXBOPIOBaAHHS Ta B KOHTPOJIbHIN rpyni.

YyacHuUKKU pJocnigeHHA. [Jo OCHOBHOI rpynu
(n = 20) 3any4anu 4OpPOCAUX NaLiEHTIB BiKoM Big 18
o0 45 pokiB 3 yctaHoBneHuMM giarHo3om PC Bigno-

BiIHO 10 YMHHMX AiarHOCTMYHMUX KPUTEPIiB (KpuTe-
pii McDonald (2017)). Ctagito «ae6toTy» BU3HavYanu
SIK paHHIM nepiog 3axBOPHOBAHHA Ha MOMEHT nep-
BMHHOIO 3BEPHEHHSA Ta BMKOHaHHA 6a3oBoro MPT-
OBGCTEXKEHHS FONOBHOIMO MO3KY (00 POPMYBaHHS TpU-
Banoi icTopii nikyBaHHA). Y win rpyni 6yno 13 XKiHOK i
7 YonoBiKiB.

KoHTponbHa rpyna. KoHTposnbHy rpyny (n = 20)
cpopMoBaHO 3 oci6 6e3 BigOMOi HEBPONOriYHOI Na-
TONOorii, NOPIBHAHHUX 3 OCHOBHOO FPYMO 3a BiKOM
i CNiBBiAHOLWEHHAM CcTaTel. Y4aCHUKAM KOHTPOSbHOI
rpynv BukoHanu MPT ronoBHOIro Mo3Ky, 3a pesyfbra-
TaMW SKOI He BUABIEHO 03HaK AeMieniHi3yBaNbHOro
YparKeHHs1 abo iHWKWX CTPYKTYPHUX 3MiH, aKi morniu 6
BMAMHYTU Ha 06'€MHI MOKa3HWUKM NIMOBIYHUX CTPYKTYP.
CepepHin Bik ctaHoBMB (30,20 £ 2,25) poKy.

Kputepii BUnydyeHHA. 3 [OOCNiQKEHHS BuydYanu
0Ci6 i3 cynyTHIMW 3axBoplOBaHHAMM abo CTaHaMW,
AKi MoK 6 BMJIMHYTM Ha MOP(OMETPUYHI NapameT-
pPU rONIOBHOrO MO3KY (06’€MHI YTBOPEHHS, HaCMigKK
4yepenHo-MO3KOBOI TPaBMU CEPEAHLOMO/TAKKOIO CTY-
NneHs, nepeHeceHi iHdeKLii LeHTpanbHOoi HepBOBOI
CUCTEMMU, TPYBI CYAUHHI YpaXKeHHs, iHWi HempoaereHe-
paTMBHI ab0 CUCTEMHI CTaHM 3 MOTEHLIMHWUM BINJIMBOM
Ha MO3KOBY TKaHMWHY). TaKOX BWydYanun BUNaAKU 3
HeJOCTaTHbOI AKICTIO MarHiTHO-pe30HaHCHUX TOMO-
rpam (3HayHi aptedaKkTn pyxy, HEMOBHUI MPOTOKON)
abo BiACyTHICTIO npuaaTHOi Ana cermentauii 3D-T1-
3Ba*KeHoi NocnigoBHOCTI.

MPT-npotoKkon. MPT rofoBHOro MO3KY BWKOHY-
Ba/nv Ha anaparti Siemens Magnetom Amira 1,5 Tn i3
BUKOPUCTAHHAM CTaHAapTHOro NPOTOKOY, WO nepea-
6avyaB 3D-T1-MPRAGE nocnigoBHiCTb i3 BMCOKOLO
NPOCTOPOBOID PO3/iNbHOK 3AaTHICTIO (I30TPONHMA
BOKcCe/b po3mipoM 1 MM) 9K 6a30BY A19 MopboMeT-
pUYHOro aHanisy, a takox T2/FLAIR-nocnigoBHOCTI
NS CTPYKTYPHOI OLLiHKM yparkeHb. [JOoCniaeHHs, BU-
KOHaHi 3 KpUTUYHMMK apTedaKTaMn abo TEXHIYHUMMU
nedeKkramu, 4o aHanisy He 3anyyanu.

BontomeTpuyuHuin aHanisa. MopdomMeTpuyHy 06-
po6GKy MPOBOAWMIM aBTOMATU30BaHMM METOLOM cer-
MeHTaLii CTPYKTYpP ro/I0oBHOro MO3Ky Ha ocHoBi 3D-T1-
3BaXKEHUX 3006paeHb i3 OTPUMaHHAM abCOOTHUX
06’eMiB NiIMBIYHMNX CTPYKTYP: MUIAQNIMHK (iBa/npaBa)
Ta npunernoro sapa (nise/npase). [1ooatkoBo pos-
paxoByBa/iv CyMapHi 3Ha4YeHHs (iBa 1 npaBa CTPYK-
Typu) Ta HOpPMani3oBaHi NOKa3HUKK 3 ypaxyBaHHSM
3arafibHOro BHyTpilHboYepenHoro o6’emy (TIV/ICV)
[N 3MEHLWIEHHA BMIMBY iHAMBIAYanbHUX BigMiHHOC-
Ten po3mipiB yepena. Po3paxyHKK BCiX BONOMETPUY-
HUX MOKa3HWKIB NPoOBOAMIMN 3a AOMOMOrOl CepBicy
volBrain (www.volbrain.org).

MepBUHHMMU KiHUEBMMM TOYKaMK Bynm abCcontoT-
Hi M HOpMani3oBaHi 06’eMU MUIOANTMHU Ta MPUIETIOr0
aapa 3 ypaxyBaHHAM nartepani3auii (niBa/npaa),
BTOPUHHUMM KiHLEBUMM TOYKAMKN — CyMapHi 3Ha4Y€eH-
HS (3niBa + cnpaBa) Ta iHAeKC acMMETPIi, po3paxoBa-
HuKM 3a dopmynoto: (R — L)/(R + L), ne R — npaBui
6iK; L — niBun 6iK.
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TabAunu4
CepeAHi 3HaYeHHS MAKPONOKA3HUKIB BOAIOMETPIi
CTPYKTYP AIMGIYHOT CUCTEMU FOAOBHOIO MO3KY

MNoka3HuK Ipyna Pesynbtrat* p
XBopi Ha PC 7,98 £0,92
lnokamn, cm3 0,26
KoHTponbHa rpyna 7,70 £ 0,57
XBopi Ha PC 0,55+ 0,05
linokamn, % 0,51
KoHTponbHa rpyna 0,54 + 0,04
Mpasuit XBopi Ha PC 4,04 £ 0,50
) 0,21
rinokamn, eM*  KourponbHa rpyna 3,88 + 0,30
Mpasuit XBopi Ha PC 0,28 +£ 0,03
) 0,62
rinokamn, % Kourponbha rpyna 0,27 + 0,02
TNiswit XBopi Ha PC 3,94 +0,44
) 0,33
rinokamn, eM®  KournonsHa rpyna 3,83 + 0,29
TNiswit XBopi Ha PC 0,27 £ 0,02
) 0,86
rinokamn, % KourtponbHa rpyna 0,27 + 0,02
XBopi Ha PC 1,56 + 0,14
Mw3r.£|anMHa, 0,02%
M KoHTponbHa rpyna 1,71 + 0,25
XBopi Ha PC 0,11 + 0,02
LVIMr,qanMHa, 0,03%*
% KoHTponbHa rpyna 0,12 + 0,02
MpaBa XBopi Ha PC 0,78 £ 0,08
MUrAanuHa, 0,05%*
om3 KoHTponbHa rpyna 0,86 + 0,14
Mpasa XBopi Ha PC 0,05+0,01
0,04%**
MUrAanuHa, % KourponbHa rpyna 0,06 + 0,01
NiBa XBopi Ha PC 0,77 £0,08
MWUraanuHa, 0,01%*
om3 KoHTponbHa rpyna 0,85 + 0,12
Nisa XBopi Ha PC 0,05+0,01
0,03**
MUIAaNMHa, %  KoutponbHa rpyna 0,06 + 0,01
Mpunerne XBopi Ha PC 0,60+0,11
aapo, cm3 0,01%*
po, KoHTponbHa rpyna 0,69 + 0,13
XBopi Ha PC 0,04 +£0,01
Epmgeo;ne <0,01%*
Apo, % KoHTponbHa rpyna 0,05 + 0,01
MNpaBe XBopi Ha PC 0,28 + 0,06
npwnerne 0,03%*
Qapo, cM3 KoHTponbHa rpyna 0,33 + 0,06
MpaBe XBopi Ha PC 0,02 = 0,00
npwnerne 0,01%*
aapo, % KoHTtponbHa rpyna 0,02 + 0,00
Nise npunerne XBopi Ha PC 0,31 +0,05
0,01**
AApo, cm? KoHTponbHa rpyna 0,37 + 0,07
) XBopi Ha PC 0,02 +£ 0,00
Nise npunerne < 0.01%*
AP0, % 0,03 + 0,00 '

Mpumitka. *JaHi HaBeaeHo y popmati M + SD; ** BiporigHa
PI3HULS Mixk MoKadHuKamu rpyn (p < 0,05).
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lMpumitKa. * BiporigHa pi3Huus Mixk nokasHukamu rpyn (p < 0,05).

CtaTucTM4HMKA aHanis. CTtaTtuCTUYHY O0O6POO6KY
BMKOHYBanu B nporpamHoMy cepegoBuuli RStudio
v. 1.4.1106, eneKkTpoHHy 6a3y AaHuX CTBOplOBanu
B nporpami Microsoft Office Excel, kyan BHOCUNM
NepBUHHI HEMPOBI3yani3aLiriHi Ta BOJIOMETPUYHI MOo-
Ka3HWKW. HopMasnbHICTb po3noginy NOKasHWKIB ne-
peBipsann Tectom LUanipo—Binka. [ns NoOpiBHAHHSA
rpyn BuKopuctoByBanu t-kputepin CrblogeHTa ans
He3aNeXXHUX BMOIPOK abo HenapaMeTpu4yHUn Kpute-
pin MaHHa—BITHI 3anexHo Big TMny posnoginy. Ans
OLiHKM HE3anexHoro 3B’A3KY MiXK HaNexHicTio [0
rpynu M o6’emamu CTPYKTYp 3acTOCOBYBaln KoBapia-
LinHMK aHanis (analysis of covariance (ANCOVA)) abo
MHOXWHHY JiHIMHY perpecito. Po3mip edeKTy ouiHto-
Banu 3 BMKopucTaHHaM Cohen’s d (a6o BignoBigHOro
HenapameTpUyHoro aHanora) 3 95 % AoBipYMMm iHTEP-
BanoM. PiBeHb cTaTMCTUYHOI 3HaYyLLocTi (p) < 0,05.

Pesynbratn

Y Merax NepBUHHMX KiHUEBMX TOYOK BMUABJSIEHO
CTaTUCTUYHO 3Hauyle 3MEHLUEHHS 06’EMIB K/HOYO-
BMX NiMBIYHMX CTPYKTYp Yy rpyni AOMS nopiBHSHO 3
KOHTPOJIbHOLO rpynoto (Tabnuus), 30Kpema CymapHOro
06’eMmy murganuum ((1,56 £ 0,14)i (1,71 £ 0,25) cm3;
p = 0,02), 06’emy npaBoi muraanuHu ((0,78 + 0,08) i
(0,86 £ 0,14) cm3; p = 0,05), 06’eMy NiBOT MUTAANNHHK
((0,77 £0,08) Ta (0,85 + 0,12) cm3; p = 0,01).

AHanNoriyHMM HanpsiM 3MiH YCTaHOBEHO AF NpU-
nernoro sigpa. CymapHui o6’eM npwunernoro sigpa
B rpyni AOMS 6yB CTaTUCTMYHO 3Hauyle MEHLIMUM
((0,60 £ 0,11 )cm3) NOPIBHAHO 3 KOHTPOJIbHOW py-
noto ((0,69 £ 0,13) cm3; p = 0,01). BiamiHHOCTI TakoX
Manau ABOGIYHMIM XapaKTep: npaBe npunerne sapo —
(0,28 £ 0,06) i (0,33 £ 0,06) cm® (p = 0,03), niBe —
(0,31 +£0,05)Ta (0,37 £ 0,07) cm3 (p = 0,01).

OTpumaHi pesynbratv cBigyatb Npo GopMyBaHHS
NiMBIYHOTO BOMIOMETPUYHOIO GEHOTUMY BXKE Ha eTarni
ne6oty AOMS, W0 y3roarKyeTbCsi 3 KOHLENLUIED paH-
HbOI CEeNEeKTUBHOI BPa3/IMBOCTI NiKIPKOBUX CTPYKTYP
y AOPOCAnX NauieHTiB i3 PC (pMCYHOK).

OGroBopeHHNA

Y [OocnigKeHHi NpoAeMOHCTPOBAHO, WO BXe Ha
eTani ge6ioty PC y nopocnux GopMyeTbCs BMpPa3HUi
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NiMBIYHUIM BOSIIOMETPUYHUI Npodinb, NpeacTaBNeHnn
3MEHLLEHHAM 06’EMIB MUTAANMHU Ta NPUEINoro sapa
NOPIBHAHO 3 KOHTPOJILHO rPynoto. 3 ornsigy Ha Te, Wo
MUr4annHa 1 npunerne S4po € By3/I0BUMU elleMeHTa-
MU MEpEX eMOLLIMHOI peaKTMBHOCTI, MOTMBALLii, BUHA-
ropoau Ta perynsiuii ctpec-BignoBiai, oTpuMaHi aaHi
CBig4yaTb Ha KOPUCTb KOHLIEMLi PaHHbOro 3any4eHHs
NiAKIPKOBKMX CTPYKTYP A0 NATONOrYHOro npoLecy npu
PC, HaBiTb Y 4YaCOBOMY BiKHi, KO/ K/iHIYHa KapTuHa
MOKE Le He BigobpaxyBaTh HEMPOBIONOTYHNX 3MiH.

BusiBneHe OBo6Gi4YHE 3MEHLIEHHS 06’emiB (i3 Mi-
HiMaNbHOI PIBHULIEIO MiX CTOPOHAMMK) € BaXiu-
BMM crocTepexeHHaM. BoHo cBiguuTb npo Te, Wo
BXe B aebioTi PC y OOpPOCAMX CTPYKTYPHI 3MiHW He
OBMENKYIOTbCA NOKaNbHUM ab0 BUNAAKOBUM «edekK-
TOM JilaTepasibHOCTi», @ MalTb O3HAKU CUCTEMHOCTI.
3 Henpob6ionoriyHoro norasgy, Le Moxe Bigobpa-
yBaTW PaHHIN BMNAMB AMPY3HOro 3ananeHHs, MiK-
pornianbHOI akTMBaLjii, AMCPYHKLIT aKCOHaNbHO-HEN-
pOHaNbHUX 3B’A3KIB i BTOPMHHOI HeWpoaereHepadii
Ha HaWypasnuBilWi NiOKIPKOBI BY3/M MeEpPEXKeBOro
piBHA. OCKiNIbKM NiMGIYHI CTPYKTYPU TICHO iHTErpOBaHi
3 npedpoHTaNbHOK KOPOIO, rinoKammnom, TanaMmycom
Ta CTOBOYPOBMMM CUCTEMaMMK HerpomMoaynsuii, Ha-
BiTb BiJHOCHO HEBENUKiI 3a aBCONOTHOIO BENYNHOIO
3MiHM IXHbOro 06'EMY MOXYTb MaTWM HEMNPOMNOPLLiMHO
3HaYyLWMM QYHKLIOHANbHUI «BiAryK» YHACNigoK nopy-
LUEHHS MEPEKEBOI iHTEerpad;i.

KniHiyHa iHTepnpeTauia niM6iyHOI aTpodii B ae-
610Ti AOMS Ma€e KifbKa MOTEHLIMHO BaK/IMBMX ac-
nekKrtiB. Mo-nepuwe, ue Moxe 6yTM MOPOOMETPUYHUM
cybCcTpaToM A1 PaHHIX, YacTo HeAoOLUIHEHUX BUABIB
PC — BTOMMW, eMOLiNHOT NabinbHOCTI, TPUBOXKHO-Ae-
NPECUBHUX CUMNTOMIB, 3HUKEHHS MOTMBALLIMHOIO
TOHYCY Ta MOpyLleHb COLjianbHO-eMOLiIMHOI 06PO6KK
iHpopMalii. Ha npaKktuui Taki CMMNTOMM HepiaKko
cnpummaloTbesl K «HecneumdidyHi» abo BTOPUHHI 10
CTpecy, afne HasgBHICTb NiMBIYHMX 3MiH Ha CTPYKTYPHO-
MYy PIBHi NiACUIOE apryMeHTaLlilo Ha KOPUCTb iXHbOI
HenpobionoriyHoi ocHoBW. [o-apyre, y KOHTEKCTI nep-
CcoHanisaujii BeAeHHs NaLlieHTiB, HasaBHICTb PaHHbOIO
3MEHLLEHHS 06’EMY MUIOAIMHK Ta NpUNernoro sapa
MOHa pPO3rNsaaaTh 9K NOTEHLUIMHUI KOMMOHEHT CTpa-
TudiKkaLii pu3nKy Hacamnepen woao GopmMyBaHHS
CTIMKMX KOTHITUBHKUX YCKNagHeHb. [lo-TpeTe, TaKi no-
Ka3HWKW MOXXHa BMKOPUCTOBYBATK ONS OLIHKK «Mpw-
XOBaHOi» HerpoaereHepalii, iKka He 3aBXKAN KOPeSoe
3 BMAMMOIO 3anasbHOW aKTUBHICTIO Ha MPT i BuaB-
NIAETLCS MPUPOCTOM iHBaNiaM3aLlii B KOPOTKi CTPOKM.

Y MeToaonoriYyHOMy acneKkTti oTpUMaHi pesynibraTu
CBig4aTb NPO LiHHICTb KinbKicHoi MPT-BoNtOMETpIi 9K
IHCTPYMEHTY, WO AOMOBHIOE TPaAMLiMHWUIA OMNUC BOT-
HULL, aemMieniHisauii. CtanaapTHi MPT-KpuTepii Hacam-
nepej Bigo6paxkyloTb 3anaibHU KOMMOHEHT npoLie-
cy (KiNbKICTb | IOKanisaLito BOrH1L, KOHTPACcTyBaHHS,
avHamiky T2/FLAIR-ypaxeHb), Todi ik BOJIIOMETPIA
[la€ 3MOory «no6aynTm» paHHi 3MiHWU TKaHUHWK, SKi MO-
¥YTb He BigobpaxKyBaTucs y BUMMSAI HOBUX BOMHULL,.
Oco6nuMBICTIO BUBPAHUX HaMK CTPYKTYp € TaKOX Bia-

HOCHO HEBENIMKUIM PO3MIpP | NOTEHLiMHA YYTIMBICTb A0
NOXMBOK cerMeHTaLlii, TOMy OTPMMaHHS CTaTUCTUYHO
3HauvyLMX BiAMIHHOCTEN HaBIiTb Yy AeOOTI MOXe CBia-
YUTK NPO JOCTATHIO BUPA3HICTb eDEKTY Ta MOro KiiHiy-
Hy NepCcneKTUBHICTb. BogHo4Yac came us 0co6mBICTb
3YMOBJIIOE HEOOXiAHICTb 0BEPEXHOro TPaKTyBaHHSA
abCONOTHUX 3HAYEHb 3 aKLEHTOM Ha NOPIBHANbHOMY
niaxoni, Hopmanisauii Ha TIV/ICV i KOHTPONi KNto4OBKX
XapaKTEPUCTUK NaLieHTIB (BiK, cTaTb).

JlimGiyHMM BoONtOMETPUYHUI npodinb npu AOMS
He cnig iHTepPNpPeTyBaTH K YpaxKeHHs nulie NiMmeivyHoi
cuctemu. IMOBIpHO, Lie BUAUMMA «BepXiBKa» LIMPLIOro
HenpoaereHepaTMBHOIO NPOLIECY, AKUIW Ha paHHIX eTa-
nax Moxe 6yTn Heo4HOpPIAHMM 3a Tonikoto. Came Tomy
3anponoHoBaHM GOKYC Ha MUTAANWHI Ta NpUnernomy
AAPi € 3PYYHUM: Lie KOMNAKTHWUA Habip NepBUHHUX
KiHLEBMX TOYOK, WO Aae 3mory dopMyntoBath YiTKi
rinoteau Ta NepeBipsTh iX Y KOFOPTHUX abo TPUBaNIMX
JOCNIMKEHHAX. [1epCneKTUBHUM HaMnpsaMOM € TaKoX
NoeAHaHHS NiMBIYHOT BONOMETPIT 3 KiflbKiCHUMK Map-
KepaMu yparkeHHs 6inoi pe4oBMHM (HanpuKnag, oLiH-
KO0 AMdYy3inHMX NapaMeTpiB abo MiesiH-cneundiyHnx
NiaxofiB), a TaKOX 3 aHaNi30M MEpPEKEBOI OpraHisaLii
MO3KY Ha OCHOBI dyHKLioHanbHOi MPT. Taka iHTerpa-
Lis Ja€e 3MOry YTOYHWUTK, YN € BUSBIEHaA aTpodisa Ha-
CNiAKOM MNEPBMHHOIO HEWPOHANIbHOMO YLLIKOMKEHHS,
4YM NepeBaXkHO BigoOparkye BTOPWMHHY AereHepadito
BHACNIAOK NOPYLIEHHS 3B’A3KiB.

O6GMEXKEHHA AOCNIAKEHHS. IHTepnpeTyoun pe-
3ynbTaTu, cnig ypaxoByBaTW HW3KY OOMeXeHb. [lo-
neplie, AM3amH AOCIMKEHHA € NONepPeYHUM, Lo He
[la€ 3MOrn pobuT BUCHOBKMU MPO MPUYMHHO-HACNIO-
KOBIi 3B’13K1 abo TeMn nporpecyBaHHA aTpodii, ang
LbOro MNOTPiIOGHI NOHFITIOAHI CMOCTEPEXKEHHSA 3 TMOo-
BTOPHOIO BoJtoMeTpieto. lNo-gpyre, po3mip BUBIPKK
OBMEKYE MOTYXKHICTb aHanidy ans TOHKUX edeKTiB i
[leTanbHOro MOJEeNoBaHHA B3aeEMOAiIN (Hanpuknag,
BMN/JMBY aKTUBHOCTI 3axBOPIOBaHHA 4M Tepanii Ha
06’eMm). lNo-TpeTe, MOXKINBUIM BNIMB TEXHIYHUX YAHHMK-
KiB (MapaMeTpu CKaHyBaHHS, pi3Hi Bepcii nporpamHoi
cermMeHTauji, BapiatuBHicTb skocTi 3D-T1), oco6amnBo
peneBaHTHUM AN Manux NiAKiPpKOBUX CTPYKTyp. [1o-
yeTBepTe, 3a BIACYTHOCTI CTaHAApPTU30BaHUX HEWPO-
NMCUXOJIOTIYHMX LWKan (apeKTMBHI CUMMNTOMU, BTOMa,
KOTHITUBHI TECTU) HE MOXHa MNoB’A3atu MopdoMeT-
PUYHI 3MiHW 3 MEBHUM KIiHIYHUM GEHOTUIMOM, WO €
BaXKNMBUM 3aBAaHHAM 419 ManbyTHIX AOCNIAXKEHb.

lMpaKTU4Hi Hacnigku Ta nepcnekTuBu. [lonpwu
3a3HayeHi 0OMEeXEeHHs, OTPMMaHi pe3ynbTaTu AaloTb
3MOry 3p06UTH KiNbKa NPaKTUYHO 3HaYyLMX BUCHOB-
KiB. o-neple, BOHW NiATPUMYOTb AOUIMBHICTL 3a-
JYYEHHS KiNbKiCHOT MOPGOMETPIi B KOMMIEKC OLLiHKM
nauieHTis 3 AOMS Ha etani ge6toTy, NpUHaANMHI Y
JocnigHuubKomy dopmari, 3 noganbliMM BU3HAYEH-
HAM MOPOroBMX 3HaA4€Hb i KIIHIYHO 3Ha4YylWMX 3MiH.
Mo-gpyre, MurganvHa Ta npunerne 94po MOXHa pos-
rNaaaTv 9K paHHi MapKepu HernpoaereHepalliii, ki go-
NMOBHIOKOTb TPaAMLiMHI MPT-03HaKu 3ananbHOI akTUB-
HoCTi. [Mo-TpeTe, HaCTyNHMUM NIOTIYHUM KPOKOM € TpU-
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Basie 10CNIAKEHHS 3 OLLIHKOI MPOrHOCTUYHOI LLIHHOCTI
NiMBIYHOT BOMIOMETPIT WOAO0 KOTHITUBHOIO Mpodinto,
aPEKTUBHUX CUMNTOMIB, MOKA3HMKIB AKOCTI KUTTS M
TeMMy HapOoCTaHHS iHBaniausauii. Y pasi nigtBepa-
EHHS NMPOrHOCTUYHOI 3HAYYLLOCTI Taki MapKepu Mo-
HYTb 6YTU KOPUCHMMW ANS PaHHbOI iHAMBIAyani3auii
CMOCTEPEKEHHS Ta, NOTEHLUiNHO, AN onTUMmi3aLii Te-
paneBTUYHOT TAKTUKM.

BUCHOBKM

Y popocnux nauieHTis i3 PC Ha eTani 4e6toTy BUSIB-
NATbCA CTaTUCTUYHO 3HAYYLLLi BONOMETPUYHI O3HAKM
PaHHbOI NiMBIYHOI aTpodii.

CymapHu o6’em wmurganuHm B rpyni AOMS
6yB MEHLWWUM TMOPIBHAHO 3 KOHTPOJIbHOW TPYyroto
(1,56 £ 0,14)i (1,71 £ 0,25) cm3; p = 0,02) i3 aBO-
6i4HMM XapaKTePOM 3MEHLLEHHS 06’EMy.

CymapHui o06’em npunernoro sapa B rpyni AOMS
TaKoX 6yB MEHLWWM MOPIBHAHO 3 KOHTPOJSIbHOW Ipy-
noto ((0,60 £ 0,11) i (0,69 = 0,13) cm3; p = 0,01) i3
ABOGIYHUMMU BigMiHHOCTAMM.

BusiBneHi 3amiHM GopmytoTb NiM6GI4HMIA BONOMET-
puyHUM npodinb gebioty AOMS i cBigyaTb Npo Ha-
SIBHICTb HEMpOJereHepaTMBHOIO KOMMOHEHTa BXKEe Ha
paHHbOMY eTani 3aXxBOPIOBaHHS.

KinbkicHa MPT-BontoMeTpia NiMBIYHUX CTPYKTYpP
[IONOBHIOE CTaHAapTHY OuiHKY MPT-aKTMBHOCTI (BOr-
HULLA, KOHTPACTYBaHHSA) i MOXe BUSBIATU «NPUXOBa-

Hi» CTPYKTYPHI 3MiHM, SKi HE 3aBXAWN Bi0OparKyTbCs
TpaanLUinHUMKM MOKa3HUKaMMU.

lMpaKTU4He 3Ha4YeHHs. PaHHi 6iomapKep Henpo-
JaereHepalii. 06’eMu MUrganuMHK Ta NPUAErNIoro sapa
MOXHa pO3rNaaath K KiNbKiCHi MapKepu paHHbOI
HenpoaereHepadii B gopocnux i3 geéiotom PC, wo
JIONOBHIOOTb 3BMYalHi iHAMKATOPKU 3ananbHOi aKTUB-
HocTi Ha MPT.

CtpaTtudiKauia pusuKy Ta nepcoHanisauia cno-
CcTepeXKeHHs. BusiBneHHs nim6ivHoi aTpodii B AebtoTi
MOe 6YyTU KOPUCHUM ANs BUAINEHHS NALEHTIB, SKUM
[oUifIbHE YacTille AMHaMiYHe CNOCTEPEXKEHHS Ta PO3-
LIMPEHa KiiHiYHa oLiHKa (BTOMa, apeKTUBHI CUMNTO-
MW, KOTHITUBHUI CKPUHIHI) HaBiTb 3a BIAHOCHO HEBU-
Pa3HOro BOTHULLEBOrO YParKeHHs MiBKy/b FONOBHOMO
MO3Ky 3a peaynbrataMn MPT-gocniarKeHHs.

CtaHpgapT13auis NpoToKOoNiB i NOPiBHIOBaHICTb.
BkntoyeHHA BUCOKOsIKicHOI 3D-T1-nocnigoBHOCTI ¢
aBTOMaTM30BaHOro BOJIIOMETPMUYHOIO aHanisy ao 6a-
3o0Boro MPT-npoToKkony niaBulLye BiATBOPHOBaHICTb
OL|iHKM CTPYKTYPHKUX 3MiH i CTBOPIOE YMOBM A1 MOPiB-
HAHHS pe3ynbTaTiB MiXK Bi3UTaMU Ta MiXK LEHTpPaMM.

Moganbui TpuBani gocnigKeHHa. OTpuMaHi gaHi
O06IpYHTOBYIOTb NOTPEBY NPOBEAEHHSA MPOCMEKTUBHMUX
JOCNigXKeHb i3 NOBTOPHOK BOMIOMETPIED A1 OLiHKK
MPOrHOCTUYHOI LLIHHOCTI NiMBIYHMX NMOKA3HUKIB L0A0
SAKOCTi XMWTTS, KOrHITUBHOrO npodinto ta tTemny npo-
rpecyBaHHs iHBanign3aLiii.

diHaHcyBaHHS. [OCNigKeHHS BUKOHaHO 6e3 Lilb0BOro ¢piHaHcyBaHHS. ABTOpU HE OTPMMYBAaJIM 30BHIlLHbOI GiHaHCOBOI
NiATPUMKK, rpaHTIB, MaTepiabHOI Y TEXHIYHOI JOMOMOIU Bif AEPKABHUX, KOMEPLIiliHMX abo HenpubyTKOBUX opraHiladin
415 IPOBEAEHHS LbOro JOC/IAXEHHS, NiArOTOBKM PYKOMUCy Ta nybiikadii pe3y/bTaTis.

KoHnikTy iHTEpPECIB HEMAE.
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lMoasikn. ABTOpm BUCI0BJIIOIOTH LLMPY MOASIKY CiBPOBGITHMKaM Kapeapu HeBpoaorii JIbBiIBCbKOro HaLioHalbHOro MeAn4yHoro
YHiBepcuteTy iMeHi JaHuna [annLbKoro 3a KOHCY/IbTaTUBHY Ta OpraHi3alinHy nigTpUMKY nig 4ac BUKOHaHHS JOCIIKEHHS.
ABTOpPM TaKoXK BAAYHI paxiBusm MPT-niapo3ainy 3a TeXHiYHY AOMNOMOry Mif Yac npoBeAeHHS] MarHiTHO-pe30HaHCHOI

TOMOrpagii Ta OTPUMaHHS HeMPOBI3yani3auinHUX AaHuX.

ETuyHi acnekTun. [locaigKeHHs1 BAKOHaHO 3 JOTPUMAaHHSIM MPUHUMMIB [e/bCiHCbKOI AeKnapadii. Y4acHuKku Hagam
iHpOpMOBaHy 3roly Ha BUKOPUCTaHHS AernepcoHanizoBaHux gaHnx MPT Ta KaiHIYHOI iHpopMaLii 47151 HayKOBUX Liinen;
MPOTOKOJ1 OC/IAXKEHHS cXBasieHO Komicieto 3 eTuKku [HT «J1bBIBCbKUI HaLiOHaIbHUI MEeAUYHUI YHIBEPCUTET iMeHi [aHuna

lanuLbKoron.
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T1. NEHRYCH, M.S. SHOROBURA, N.L. BOZHENKO
Danylo Halytsky Lviv National Medical University

Volumetric features of early limbic atrophy in adultonset multiple
sclerosis: analysis of amygdala and nucleus accumbens volumes

Multiple sclerosis (MS) remains one of the leading causes of persistent disability in young and middle-aged adults.
In adult-onset multiple sclerosis (AOMS), conventional MRI assessment focuses on detecting focal demyelination;
however, recent evidence indicates early involvement of a neurodegenerative component that does not always
correlate with overt MRI activity. Quantitative MRI volumetry enables objective measurement of brain structure volumes
on 3D T1-weighted images, facilitating detection of «occult» neurodegenerative changes. Of particular inferest are
limbic structures, the amygdala and nucleus accumbens, which are involved in emotional reactivity, motivation, and
affective manifestations that may occur even in the early stages of MS.

Objective — to evaluate volumetric measures of the amygdala and nucleus accumbens in adult patients with
MS onset and compare them with those of a control group.

Materials and methods. A prospective case—control study included 20 patients aged 18—45 years with MS
onset and 20 age- and sex-matched healthy controls. MRI was performed using a 1.5 T Siemmens Magnetom Amira
scanner with a 3D T1-weighted MPRAGE sequence (1 mm isotfropic voxel). Absolute and normalized volumes of the
amygdala and nucleus accumbens were calculated using the volBrain platform, taking hemispheric laterality into
account, Statistical analysis was performed using the Student’s t-test or the Mann-Whitney U test, along with effect size
estimation (Cohen'’s d). Statistical significance was set at p < 0.05.

Results. The AOMS group showed a statistically significant reduction in amygdala volumes ((1.56 + 0.14) cm3
vs (1.71 £ 0.25) cmd; p = 0.02) and nucleus accumbens volumes ((0.60 + 0.11) cm3 vs (0.69 = 0.13) cms; p = 0.01)
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compared with controls. Changes were bilateral: right amygdala (0.78 + 0.08) cm? vs (0.86 + 0.14) cm?® (p = 0.05), left
(0.77 £0.08) cm3 vs (0.85 £ 0.12) cm?d (p = 0.01); right nucleus accumbens (0.28 + 0.06) cm3 vs (0.33 £ 0.06) cmd (p = 0.03),
left (0.31 £0.05) cm?3 vs (0.37 £ 0.07) cm3 (p = 0.01). These findings define a limbic volumetric phenotype of AOMS onset.

Conclusions. Stafistically significant volumetric signs of early limbic atrophy are detectable at the stage of MS
onset in adults. Reduced amygdala and nucleus accumbens volumes reflect early involvement of limbic networks
in the pathological process and confirm the presence of a neurodegenerative component. Quantitative MRI
volumetry complements standard MRI assessment and may serve as an early marker of neurodegeneration, enabling
personalized monitoring and potentially predicting cognitive and affective outcomes in MS.

Keywords: multiple sclerosis, limbic system, amygdala, nucleus accumbens, MRI, volumetry.

AAS UNTYBAHHA

4 Herpuu Tl, Wopo6bypa MC, boxeHKo HA. BOAOMETPUYHI 03HAKM PAHHBOT AIMBIYHOT aTpOdii MPK PO3CISIHOMY CKAEPO3i 3 AEBIOTOM Y AOPOCAOMY BiLli: GHOAI3 06’ eMmiB
MUFAQAVHM TA MPUAETAOTO SIAPA. YKPATHCBKNIA HEBPOAOTIYHIIA XXYPHAA. 2026;1:27-33. doi: 10.30978/UNJ2026-1-27.

# Nehrych T, Shorobura MS, Bozhenko NL. (Volumetric features of early limbic atrophy in adultonset multiple sclerosis: analysis of amygdala and nucleus accumbens
volumes). Ukrainian Neurological Journal. 2026;1:27-33. http://doi.org/10.30978/UNJ2026-1-27. Ukrainian.
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A.P. REVURKO, E.V. BABYCH,
Y.O. SOLODOVNIKOVA

Odesa National Medical University

The impact of sleep quality on cognitive function
in patients with multiple sclerosis

Cognitive impairments (Cl) affect 30—70 % of patients with multiple sclerosis (MS) and can occur even in the
absence of other deficits. Cl are among the most debilitating manifestations, significantly impacting patients” quality
of life, hindering their social activity and employment. The potential role of sleep disturbances in cognitive functioning
in patients with MS is considered, with attention o the role of the glymphatic system and its activity during sleep.

Objective — to evaluate how sleep quality relates to the cognitive performance in patients with MS.

Materials and methods. The study included 32 patients with MS in the relapse phase who were not receiving
disease-modifying therapy. Cognitive function was assessed using the Montreal Cognitive Assessment (MoCA), while
sleep quality was evaluated with the Pittsburgh Sleep Quality Index (PSQI). Statistical analyses were conducted using
Jamovi (version 2.3.28). Mann—Whitney U test and Spearman correlation analysis were employed, with p < 0.05
considered statistically significant.

Results. Decreased atftention, concentration, and working memory were significantly correlated with later
sleep onset and the presence of sleep disturbances. The short-term memory domain showed a significant negative
correlation with sleep onset latency, sleep duration, and sleep efficiency. Spearman analysis revealed a significant
negative correlation between PSQI total score and MoCA total score, as well as aftention, concentration, working
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memory, and short-term memory domains.

Conclusions. A moderate negative correlation exists between sleep quality scores and cognitive function,
suggesting that poorer sleep may be associated with reduced cognitive function in patients with MS.
Keywords: multiple sclerosis, cognitive impairment, sleep quality, glymphatic system.

M ultiple sclerosis (MS) is a chronic inflammatory
neurodegenerative disease and a leading cause
of severe disability in young adults [14]. MS has a
wide range of manifestations which depend on the
loci of demyelination lesions in the central nervous
system (CNS) and include sensory, motor, visual
disturbances, balance disorders, pelvic organ dys-
function, as well as cognitive and emotional impair-
ments. Cognitive impairments (Cl) affect 30—70 % of
patients with MS and can occur even in the absence
of other deficits. Cl are among the most debilitating
manifestations of MS, significantly impacting pa-
tients’ quality of life, hindering their social activity and
employment [8, 11]. Disease-related unemployment
can result in social and psychological consequences,

such as depression, loneliness, anxiety, restricted
community participation, and persistent stress [13].

In 2018, a systematic review assessed the re-
lationship between employment status and Cl in
patients with MS. The findings demonstrated that
Cl led to difficulties with employment and reduced
working hours [7]. According to the Atlas of MS, the
global prevalence of MS is estimated to range from
20 to 300 per 100,000 people, affecting almost
3 million individuals worldwide. Regular evaluation
of cognitive function in patients with MS is crucial to
detect changes and initiate timely interventions. As-
sessment includes evaluating information processing
speed, episodic memory, language, and visuospatial
skills [13].
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The relationship between brain atrophy and cog-
nitive deficits in MS remains unclear. Clinical ob-
servations show instances where Cl precedes the
detection of cortical atrophy on neuroimaging. Con-
versely, early cortical atrophy may develop without
noticeable Cl. However, most cases demonstrate an
association between gray matter atrophy and cogni-
tive decline [2].

In 2012, two-photon in vivo imaging revealed the
flow of cerebrospinal fluid (CSF) through the brain’s
interstitial space. This system, reliant on glial water
transport and waste clearance akin to lymphatic
systems, was termed the glymphatic system (GS).
In rodent studies, brain clearance of soluble me-
tabolites via the GS involved: (1) CSF flow from basal
cisterns to the subarachnoid space and perivascular
areas; (2) CSF entry into interstitial fluid (ISF) spaces
mediated by aquaporin-4 (AQP4) water channels in
astrocytes; (3) transport of the CSF-ISF-metabolite
complex to perivenous spaces, exiting through lym-
phatic vessels and systemic circulation [9, 10]. Dys-
function of the GS is linked to aging and neurodegen-
erative diseases [12, 17]. Studies have shown that
GS function declines due to astrocytic gliosis, AQP4
polarization loss, and reduced clearance of amyloid-
beta and other metabolites in Alzheimer’s disease
[12, 20]. Reduced perivascular localization of AQP4
was observed in the frontal cortical gray matter in
patients with Cl in comparison to subjects without.
Similarly, the analysis of diffusion along perivascular
space index in patients with MS and healthy controls
displayed an overall glymphatic impairment in first
ones, with more severe affection in primary progres-
sive MS. The reduced glymphatic fluid flow in the
perivenous spaces may cause the accumulation of
neuroinflammatory triggers in the white matter, thus
leading to demyelinating processes [6]. Considering
the abovementioned, the GS dysfunction might be
involved into the pathogenesis of Cl in both neurode-
generative and neuroinflammatory disorders. Recent
studies revealed that amyloid-beta accumulates in
the brain of healthy individuals after a single night
of sleep deprivation, suggesting the GS dysfunction
being a result of decreased sleep quality [18]. Given
these findings, we hypothesized a potential relation-
ship between sleep quality and Cl in patients with MS.

Objective — to evaluate how sleep quality relates
to the cognitive performance in patients with MS.

Materials and methods

Data

The study included 32 patients with MS without
disease-modifying therapy experiencing exacerbations,
treated at a tertiary care facility in Odesa, Ukraine. Cog-
nitive function was assessed using the Montreal Cogni-
tive Assessment (MoCA), while sleep quality was evalu-
ated with the Pittsburgh Sleep Quality Index (PSQI).
Data collected included patients’ sex, age, MoCA total
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scores, and subscores for memory, visuospatial skills,
executive function, attention, language, and orienta-
tion, as well as PSQI total scores and components (e.g.,
sleep quality, sleep duration, disturbances).

Outcome Assessment

MoCA is a widely accepted tool for assessing Cl
in MS, covering domains such as memory, executive
function, attention, and language. A score of <25 was
used to classify Cl [16]. PSQI, a subjective measure of
sleep quality over the past month, comprises seven
components scored up to 3 points each, with higher
scores indicating worse sleep quality [15].

Statistical Analysis

Statistical analyses were conducted using Jamovi
(version 2.3.28). Mann—Whitney U test and Spear-
man correlation analysis were employed, with p < 0.05
considered statistically significant.

Results
Population Characteristics

The study included 20 women (mean age
34.8 £ 7.36) and 12 men (mean age 34.6 £ 10.9).
Mann—Whitney U revealed that sex influenced ex-
ecutive function (p = 0.013), but other cognitive and
sleep quality measures showed no significant sex
differences (p > 0.05). Patients were divided into two
groups: (1) normal cognitive function (n = 16); (2) cog-
nitive deficit (n = 16) (Table 1).

Table 1
Mann—Whitney U test results for MoCA and PSQl
parameters between sex groups (male/female)

Mann—Whitney U p-value

MoCA total score 105.5 0.581
Visuospatial abilities 106.0 0.571
Executive functions 59.5 0.013
and vorking memory 1160 0868
Language 108.0 0.605
Short term memory 91.5 0.264
Orientation to time and place 94.5 0.090
Sleep quality 114.0 0.816
Falling asleep time 112.0 0.762
Sleep duration 98.5 0.378
Sleep efficiency 119.5 1.000
Sleep disturbance 117.0 0.914
Hypnotic use 98.5 0.230
Daytime disfunction 105.5 0.570
PSQI Total Score 120.0 1.000

Note. H, uM = uF
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Table 2
Mann—Whitney U test results for MoCA parameters
across groups with and without ClI

Table 3
Mann—Whitney U test results for PSQI parameters across
groups with and without CI

Mann—Whitney U  p-value Mann—Whitney U p-value
MoCA total score 0.0 <0.001 Sleep quality 112.0 0.262
Visuospatial abilities 103.0 0.160 Falling asleep time 62.0 0.005
Executive functions 87.0 0.051 Sleep duration 44.5 <.001
Attention,. concentration 74.0 0.007 Sleep efficiency 75.5 0.014
and working memor'y Sleep disturbance 95.0 0.087
Language 114.0 0.279 Hypnotic use 114.0 0.789
Short term memory 41.0 <0.001 Daytime disfunction 123.0 0.430
Orientation to time and place 127.0 0.487 PSQI Total Score 61.5 0.006

Note. H, ti; > Uo.

MoCA parameters across groups

MoCA total scores, executive functions, short term
memory, attention, concentration, and working mem-
ory were significantly lower in the Cl group compared
to the normal cognitive function group (p < 0.05).
No significant differences were observed for visuo-
spatial skills, language, or orientation (p > 0.05),
(Table 2).

PSQI Parameters Across Groups

PSQI total score, falling asleep time, sleep dura-
tion and sleep efficiency were significantly higher in
the group with CI (p < 0.05). Other PSQI individual
components did not showed differences between the
two groups (p > 0.05), (Table 3).

PSQI and MoCA Correlation

Spearman test showed significant negative corre-
lation between PSQI total score and MoCA total score
(Spearman’srho = —-0.392, df =30, p=0.013), atten-
tion concentration and working memory (Spearman’s
rho = —0.381, df = 30, p = 0.016) as well as short
memory components (Spearman’s rho = —-0.414,
df = 30, p = 0.009).

Attention, concentration and working memory de-
cline significantly correlated with later falling asleep
time (Spearman’s rho = —0.332, df = 30, p = 0.032)
and existence of sleep disturbances (Spearman’s
rho = - 0.431, df = 30, p = 0.007).

Short term memory component has a significant
negative correlation with falling asleep time (Spear-
man’srho=-0.474,df =30, p=0.03), sleep duration
(Spearman’s rho = —0.371, df = 30, p = 0.018) and
sleep efficiency (Spearman’s rho = —0.306, df = 30,
p = 0.044). The results are presented in Figure.

Discussion

Our study aimed to investigate the potential rela-
tionship between sleep quality and Cl in patients with
MS. To evaluate cognitive function, we used the MoCA

Note. H, t; < Uo.

scale, where a score of < 25 indicated ClI. Sleep qual-
ity was assessed using the PSQI, with higher scores
reflecting poorer sleep quality.

Based on the previously mentioned results, it can
be hypothesized that there is a weak to moderate
negative correlation between sleep quality and cogni-
tive performance in patients with MS, given that the
GS is primarily active during sleep.

The GS is especially active during slow-wave
sleep. This activity is associated with a decrease in
norepinephrine levels during sleep, leading to a signif-
icant increase in interstitial space. Conversely, during
wakefulness, CSF flow and the clearance of soluble
metabolites are inhibited due to high norepinephrine
levels, which reduce interstitial space volume [1].

A study found that nurses who worked night shifts
for over 20 years had an 80 % higher risk of develop-
ing MS compared to those who worked daytime shifts

0.05 p-005 —
STM vs SE @

0.04
g ACWM vs FAT @
S 0.031 @ STM vs FAT
oY

0.02 STM vs SD

PSQIT vs ACWM @
PSQIT vs MOCAT @
0.01 PSQIT. vsSTM g
ACWM vs SD@

~0.475 -0.450 -0.425 ~0.400 0.375 -0.350 -0.325 ~0.300
Spearman’s Rho

Fig. 1. Spearman correlation between PSQI and MoCA
parameters

Note. PSQI T. — Pittsburgh Sleep Quality Index total score;

MoCA T. — Montreal Cognitive Assessment total score;

STM — short term memory; SD — sleep duration; ACWM — atten-
tion, concentration and working memory; SE — sleep efficiency;
FAT — falling asleep time.
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[16]. Disruption of the circadian rhythm, which trig-
gers the release of cellular and molecular inflamma-
tory mediators, potentially leading to neuroimmune
dysregulation, was proposed as a possible cause
of this increased risk. Sleep disturbances affect the
expression of genes involved in the synthesis and
maintenance of myelin proteins. Additionally, sleep
problems reduce the expression of genes necessary
for the differentiation of oligodendrocyte precursor
cells, which are essential for forming new myelin
components in both healthy and damaged brains. Evi-
dence also suggests that sleep disorders increase the
expression of apoptotic genes and those responsible
for cellular stress, which hinders nerve regeneration
in MS [3].

E. Shokri-Kojori et al. studied the effects of a
single night of sleep deprivation on the clearance of
AB in the human brain using PET scans. They found
that one night of sleep loss significantly increased A3
burden in the right hippocampus and thalamus, areas
critical for cognitive function [19].

There is no conflict of interest.

L. Buratti et al. examined the relationship between
sleep quality and clinical manifestations of MS. Pa-
tients with relapsing-remitting MS and a PSQI score
> 5 in the past month showed a significantly higher
likelihood of adverse disease outcomes, including
longer and more frequent relapses. This supports
the hypothesis that poor sleep quality may impair the
ability to recover from MS relapses, possibly due to
defects in myelin regeneration [4].

The correlation between attention, concentration
and working memory components and sleep dura-
tion was found to be the strongest one and therefore
might be a subject of future research.

Our study has its limitations in the form of a small
group of participants and subjectivity of PSQI results.

Conclusions

A moderate negative correlation exists between
sleep quality scores and cognitive performance, sug-
gesting that poorer sleep may be associated with
reduced cognitive function in patients with MS.
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acquisition of data, analysis and interpretation of data, drafting the article — E.V. Babych, A.P. Revurko.
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A.l. PEBYPKO, E.B. BABMY, t0.0. COANOAOBHIKOBA

OAECBKNIN HOLLIOHOABHUM MEANYHWNN YHIBEPCUTET

BnAuB SKOCTi CHY HO KOTHITUBHY PYHKLiIO
NALIEHTIB i3 PO3CiIIHUM CKAEPO3OM

KorHitveHi nopyLueHHst (KIM) BugsasitoTs y 30—70 % nauieHTis i3 po3scisHm ckaepo3om (PC). BOHU MOXKYTb BUHMKA-
TW HOBITb 30 BIACYTHOCTI IHLLIMX KAIHIYHNX AePiLTIB. KOMHITMBHI MOPYLLEHHST € OAHUMM 3 BUSIBIB, SIKi HOMOGIABLL IHBOAIAM3YHOTb,
IO CYTTEBO BIMAMBAE HA SIKICTb XKUTTSI MALIEHTIB, MEPELLKOAXKAKOUM iXHI COLIAABHIN AKTWUBHOCTI M NMPALEBACLUTYBAHHIO.
PO3IASIHYTO MMOBIHY POAb PO3ACAIB CHY B KOMHITMBHOMY QYHKLIOHYBOHHI NALIEHTIB i3 PC 3 ypaXyBAHHSIM POAI TAIMATUY-
HOI cncTemMm Ta ii AKTWMBHOCTI MiA YOC CHY.

MeTta po60T1 — OLLHUTY BMAMB SIKOCTI CHY HO KOTHITUBHY GYHKLUIO Y naujeHrTis i3 PC.

MarepiaAn Ta MeToAN. Y AOCAIAXKEHHS BYAO 30AyHeHO 32 naujeHTis i3 PC y ¢asi 3aroCTpeHrHs, ki He OTprMyBa-
AV XBOPOBOMOAMDIKALLIMHY Tepanito. KOrHITMBHI GyHKLT OLIHIOBAAM 30 AOMOMOTrO0 MOHPEAALCHKOT KOMHITMBHOI LLKOAM
(MoCA), a aKiCTb CHy — 30 AOMOMOTOHO [ITTCOYP3bKOTO iHAEKCY KOCTI CHY (PSQ)). CTATUCTUYHNN QHOAI3 MPOOBOAMAN 3
BUKOPUCTAHHSIM NporpamMu Jamovi (Bepcis 2.3.28). 3actocoByBaAn U-kputepit MOHHG—DBITHI TO KOPEASLLIMHNNA QHOAI3
CnipmeHa. 3Ha4eHHs1 p < 0,05 BBOXKAAM CTATUCTUYHO 3HAYYLLIMM.

Pesyabratn. 3aranbHnin 6aA 3a MoCA, MOKA3HUKNA BUKOHOBYMX QYHKLM, KOPOTKOYACHOI NaM T, YBArM, KOH-
LIeHTpaLii TO pOB0oY4Oi MM aTi BYAN 3HOYHO HDKYMMK Y rRYyMi 3 KIT NOPIBHSIHO 3 rPyMnoto 3 HOPMOABHOKD KOTHITUBHOMO
DYHKUEIO. 3HMKEHHS YBAM, KOHLEHTPALi T POBOYOI MAMSITi KOPEAIOBAAO 3 Mi3HILLVM YHOCOM 3ACUHAHHS M HOSIBHICTIO
PO3ACAIB CHY. AOMEH KOPOTKOYACHOI NAM’SITi MAB 3HOYYLLLYY HETOTVBHY KOPEASILO 3 YHACOM 3ACUHAHHSI, TPUBAAICTIO
TQ ePeKTMBHICTIO CHY. TecT CnipMeHA BUSIBYB 3HAYYLLMM HETATUBHIN 3B° 130K MiXkK PSQ) 1O 3aranbHM 6aAom 3a MoCA,
KOMMOHEHTAMM YBArM, KOHLUEHTPALLT, pOBOYOI TA KOPOTKOYACHOI NaM’sITi.

BUCHOBKMW. ICHYEe MOMIPHO HErATUBHA KOPEASILLST MDK MOKAZHUKAMU SIKOCTI CHY TO KOTHITVBHOIO AJSIABHICTIO, LLIO
CBIAUUTB MPO TE, WO MOTPLLUEHHS CHY MOXKE OyTI MOB’I3AHE 3i 3HMKEHHSIM KOTHITMBHIX QYHKL y navjeHTis i3 PC.

KAIOYOBi CAOBA: PO3CISIHUIN CKAEPO3, KOTHITWBHI MOPYLLUEHHS!, SIKICTb CHY, TAIMPATUYHO CUCTEMA.
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XAPKIBCbKM HALIOHOABHUM MEAVNYHIN YHIBEPCUTET

KOrHiTmBHaO AUCOHYHKUIS Y NALIEHTIB
i3 CEHCOHEBPAAbHOIO MPUTAYXYBATICTIO

Meta po60TH — AOCAIAUTV CTAH KOTHITMBHMX GYHKLIA Y NALIEHTIB i3 CEHCOHEBPOABHOIO MPUIAYXYBATICTIO Pi3-
HOI eTioAOTil.

Marepiaan Ta metoan. O6cTexxeHo 100 NALEHTIB, cepea SKMX NepeBAKAAM YOAOBIKM (71 %). CepeaHin BiK
nauieHtis — (49,60 + 1,59) poky. CEHCOHEBPAALHO MPUIAYXYBATICTb Y 52 NALIEHTIB BYAQ 3yMOBAEHO AKYOAPOTPOB-
MOIO, Y 48 — CYAVHHVMM NPUYMHOMK. [OCTPUIN NOYATOK BU3HAYEHO B 60 % BUMNAAKIB, XPOHiYHY dopMy — Yy 40 %. lpyny
MOPIBHSIHHS YTBOPEHO 3 20 nauieHTiB 6€3 NnopyLleHb CAYXY. YCiM NALJEHTAM NPOBEAEHO NMOBHE HEBPOAOTYHE, COMQA-
TMYHE TA OTOHEBPOAONYHE OBCTEXEHHSI, KOHCYABTALIIO CYPAOAOrQ, AYyAIOMETPIIO, HEMPOBI3YOAI3ALIKO TOAOBHOMO
MO3KY. AAS OLLIHKM KOTHITMBHUX QYHKLLM BUKOPUCTOBYBOAM MOHPEAABCHKIM KOTHITVBHUM TECT (MOCA).

Pe3yAbTaTU. BUIBAEHO 3HQAUYLLY PI3HULIO 3Q OLHKOKO 30 LWKAAOK MOCA 3AAEXHO BiA XAPAKTEPRY MOYATKY
30XBOPIOBAHHSI MOPIBHSIHO 3 KOHTPOAEM, MPY TOCTPOMY MOYATKY BCTAHOBAEHO 3HAYYLLLO MEHLLI KOTHITVBHI MOPYLUEHHS.
Mpw nopieHsIHHI AoMeHiB MOCA ripLui pe3yAbTaT OYAM B MALJEHTIB i3 CEHCOHEBPOABHOK MPUIAYXYBATICTHO CYAMHHOI
ETIOAOTii 30 AOMEHAMM «BIAKACAEHE MOBTOPREHHSI», «yBATA», «MAM’ SITb», «3000BO-BUKOHABYI HABUYKIY, [PYNaA XPOHIYHO-
ro nepebiry NOPIBHSIHO 3 MPYMNOK FOCTPOro NOYATKY AEMOHCTPYBAAQ 3HAYYLLO TpLi PE3YALTATV 30 AOMEHAMM «BiA-
KAOAEHE MOBTOPEHHS», «yBATA», «MAM’STb», «30POBO-BUKOHABYI HOBUYKMY, «ORIEHTALLSI», «MOBQY» | «<HO3BM».

BMCHOBKW. HOSIBHICTb KOTHITMBHUX MOPYLUEHb Y MALEHTIB i3 CEHCOHEBPOABHOIO MPUIAYXYBATICTIO 3AAEXKUTb
BiA €TIOAOrii TO TPMBAAOCTI MOPYLUEHb CAYXY. [1pW rOCTPIV CEHCOHEBPAABHIN MPUTAYXYBOTOCTI B GIAbLLOCTI BUNOAKIB
30aranbHUM 6aA 3a MoCA nepesuLLyBAB 26, A MPM XPOHIYHIN GOpMI B YCiX BUNOAKOX KiAbKICTb ©AAIB CTAHOBKMAQ Bia, 26
AO 19. TAUEHTN i3 CEHCOHEBPAABHOK MPUIAYXYBATICTIO CYAMHHOI ETIOAOTIT AEMOHCTPYBAAM BUPA3HILLY KOTHITUBHY
AEKOMMNEHCALLIKO MOPIBHSIHO 3 MALJEHTAMM 3 AKYOAPOTPOBMATUYHUM YPOXKEHHSM CAYXY.

KA04OBi CAOBQ: CEHCOHEBPOABHA MPUIAYXYBATICTb, KOTHITUBHI MOPYLUEHHS!, AKyOAPOTPABMA, CYANHHI YUHHW-
KW PUBMKY.

H a BTpaTy Cnyxy cTpaxaae 61n3bko 20 % Haceneh-
HSl CBIiTy, @60 noHag 1,5 mnppa oci6. Brpata cnyxy
TICHO NoB’si3aHa 3 MPUCKOPEHUM KOTHITUBHUM 3HMU-
EHHSAM i € NPOBIAHMM MOTEHLIMHO MOANDIKOBAHUM
YUHHUKOM PU3KMKY AeMeHLii. 3a ouiHkamu, 1o 8 %
BUNaAKIB AeMEHLLi Y CBITi NOB’A3aHi 3 BTPATOO CyXxy
[5]. B oci6 i3 BTpaToto cnyxy BigbyBaeTbCcs 36iAHEHHSA
aKyCTMYHOro cepefoBuLLia, BOHW OTPUMYIOTb MEHLLEe
CTUMYNSLIi, MalTb MEHLWWN AOCTYNn A0 BepbGanbHOI
Ta eMoLinHoi iHpopMaLlii B MOBI, IKa € KPUTUYHUM
MeiaTopOM CKIaAHUX couianbHUX B3aEMOin AN
6inbwocTi nogen. BigcyTHicTb BepGanbHOi Ta emo-
LiMHOT CTUMYNSaLii HEraTUBHO BMJIMBAE Ha CTPYKTYpY

N GYHKUiT MO3Ky. 3 iHLIOro 6OKY, BMAMB NMOPYLIEHOIO
CNPUMHATTS MOBNIEHHS MOXe BYTU ONOCEPENKOBaHNM
BHUMKEHHAM SIKOCTI COLialbHUX B3AEMOAiIN, B SKMUX
6epe ydacTb noanHa. lMoraHa couianbHa B3aemMogis
€ YUHHUKOM PUBNKY PO3BUTKY IEMEHLLiT, AKa BUHUKAE
B nisHiwomy Biui [1, 2]. CyauHHi MexaHi3aMKu € no-
TEHLIMHUMW YMHHUMKaMK, WO NPU3BOASATL A0 BTpaTh
CNyXxy, NMOB’A3aHOI 3 BMMNaJKaMW CYAUHHOI AeMeHL;i.
CeHcoHeBpasbHa BTpaTa CiyXy CNpUYMHSE 3HUKEHHS
CTUMYNSALii KOTHITUBHOI 06POGKK, a cnyxoBa Aenpu-
Balisi CTBOPIOE 36igHINe cepenosBuule, oco6nBO 3i
3MEHLUEHHAM MOBJ/IEHHEBOIO Ta MOBHOIO BBEAEHHS,
L0 HEraTMBHO BMIMBAE Ha CTPYKTYPY Ta GYHKLIT MO3-
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Ky. Lla 3miHa cTpyKTypu Ta GYHKLIT MO3KY € YUHHUKOM
PU3NKY MNOAANbLIOr0 PO3BUTKY AemeHuii. CyauHHa
NaTonoris, sIKa TaKOX MOXe BMHUKATU B pPaBlIMKY, €
O[IHMM i3 YMHHMKIB, NOB'A3aHMX i3 TMNOBOK HabyTOlO
BTpaTolo c/yxy. BoHa TakoxK Moxke BnNAMBaTH Ha BU-
CXiIHMW CNYXOBWI WINSAX i CYyXOBY Kopy [7].

B ekcnepuMeHTanbHOMY OOCAIAMEHHI Ha MuULax
3MiHM KOTHITUBHOI QYHKLIi TBApWH i3 BTpATOO Cyxy
OLiHIOBanM 3a AO0NOMOrol TecTy BOAHOro nabipuH-
Ty Moppica. HernpoHu nodanu pereHepyBatu yepes
60 aHiB nicng BTpaTW CAyXy, LS AereHepadis cynpo-
BOAXKyBanacs CTPYKTYPHOIO Ae30praHisali€lo Ta 3Hu-
EHHAM HenporeHesy. PiBeHb $ocdopuibOBaHOro
Tay-6ifKka 3 Yyacom 36inblyBaBcs. Y rinokamni 6yno
BMSAB/IEHO aKTMBOBaHY MIKpPOMil0o Ta acTpouuTtn 3
NiABULLEHUM PIBHEM 3anasibHUX LIMTOKIHIB, TaKMX SK
daKTop HEKPO3Y MyXJIMHU-o Ta iHTepnenKiH-10. Li pe-
3y/nbTaTi cBig4aTb Npo Te, WO BTpaTa Cayxy cama no
CO6i CNPUYMHSE AereHepaLito HEMPOHIB, MPUIHIYEHHS
HenporeHesy, niacuneHHs pochopuntoBaHHa Tay-6in-
Ka Ta NOCWUNIEHHS HEMpO3ananeHHs B rinokamni [6].

Bucoka 4actota 36pOMHMX KOHOAIKTIB B CBITI,
30KpeMa BiliHa B YKpaiHi, Npu3BoaaTb A0 MiABULLEH-
HS1 4YacTOTW CeHCOHeBpanbHOI npurnyxyBatocti (CHI)
yHacnigok akybapotpaBmMu nig BMNAMBOM BOrHenasnb-
HOi 36poi 4n BNBYXiB [3].

MeTta po60TM — [OCNIAMTU CTaH KOFHITUBHMUX
@YHKLUIN Yy nauieHTiB i3 ceHCOHEeBPasbHO MPUIYXy-
BaTICTIO Pi3HOI eTionorii.

MaTtepianu Ta meToam

Y pocnimKeHHs 6yno 3anydeHo 100 nauieHTiB i3
CHIM, gaKi npoxoamnu crauioHapHe NiKyBaHHA B Xap-
KiBCbKiM MiCbKin 6aratonpodifibHin KNiHIYHIA NiKapHi
N2 27 y nepiog 3 4epBHA 2023 p. 4o YepsHsa 2025 p.
CepepgHin BiK naujieHTiB cTaHoBUB (49,6 £ 1,59) poKy
(95 % poBipuni iHTepBan (46,44; 52,76) poky, meai-
aHa — 48 pokKiB (MiKBapTUIbHUI iHTepBan (38,0;
64,5) poky). Y BubipLi nepeBaxanu 4onoBikn (71 %;
Z-KpuTepin ana aBox nponopuin = 5,9; p < 0,0001).

Cepep 06CTEXEHMUX KiNbKICTb MNaUiEHTIB i3 Pi3HUMU
npMYMHaMKM NOpyLIEHb CNyxy 6yna ManKe 0HaKOBO
(Z=0,6; p=0,2858): y 52 — aKybapoTpaBMma (yHa-
CNiJOK BOEHHMX AiN, BINCbKOBWKK Ta LMBIiNbHI 0COOM,
50 4onoBiKiB i 2 *iHKK, cepeHin Bik — (38,1 £ 10,89)
POKy), y 48 — npo6nemu 3i cnyxom 6ynn 3yMOBEHI
CYAMHHUMWU MpUYMHaMn (21 4ONOBIK Ta 27 XKIHOK,
cepegHin BiK — (61,56 + 10,75) poky). MoyaTtoK y
6inbwocTti (60 %) Bunagkies 6yB roctpum (Z = 2,8;
p = 0,0023), ane BUNaAgKK rocTporo no4vatky M xpo-
HiYHOro nepebiry Mix rpynamu 3 akybapoTpaBMoto Ta
CYOMHHUMMW MPUYMHAMK NOPYLIEHb CAyXy 6yan po3no-
AineHi piBHoMipHO (x2 = 0,015; p = 0,9024456).

YciMm nauieHTam nNpoBeAeHO NOBHE HEBPOJIOTiYHe,
COMaTMyHe 1 OTOHEBPOSOTiYHE OOCTEXEHHS, KOHCY/1b-
Tauito cypgonora, ayaioMeTpito, HermpoBidyanisauiio
rO/IOBHOMO MO3KY 33 [0MOMOrO KOMIM IOTEPHOI 4K
MarHiTHO-pe30oHaHCHOi Tomorpadii, ynbTpa3ByKoBe
JOCNIIKEHHSA MaricTpanbHMX CYAWH LK.

Kputepiasmn BunydyeHHs OGynn HasiBHICTb MOBHOI
FNyXOTW, KOHAYKTMBHOI MNPUIAyxyBaToOCTi, HasABHICTb
B aHaMHe3i iHWWX HEeBPOJIOMiYHMX | MNCUXiaTPUYHUX
posnafiB (iHCynbT, paK, AeMeHLUid, AeKOMMNEHCcoBaHa
comMaTtuyHa narosnoris).

BionosiaHO [0 BUCHOBKY cypaosiora B YCiX nadli-
€HTiB ycTtaHoBneHo CHII. Y nauieHtiB i3 CHI cyauH-
HOI eTionorii BiporiaHoO YacTile peecTpyBanu CyanHHi
YUHHUKM PU3UKY NOPIBHAHO 3 NauieHTamu 3 CHI yHa-
CNigoK aKkybapoTpaBMU: FiNepToHIYHY XBOpoObY (33,3 i
1,9 %), cepueBy HepnocTaTHicTb (27,1 Ta 0,0 %), iwe-
MidHy xBopo6Yy cepus (25,0 i 0,0 %), uyKpoBui giabet
(10,4 ta 0,0 %). Jlnwe KypiHHSA YacTiwe 6yno nputa-
MaHHO NauieHTam 3 akybapoTpaBmoto (27,11 36,5 %).

[pyny nopiBHAHHA cTBOpPEHO 3 20 nauieHTiB (9 Yo-
NOBIKIB Ta 12 XiHOK, cepeaHin Bik —(65,0 = 2,1) pik)
6e3 nopyleHb Ciyxy 3a pesynbraTaMn HEWpooTo-
NIOFYHOr0 OBCTEXKEHHS, SKi NiKyBanuca 3 npuBoay
rinepToHi4YHOI XBOPOOM, ilIEMiIYHOT XBOpPOGK cepus,
racTPOEHTEPOONiYHUX 3aXBOPIOBaAHb.

[N OUiHKM KOTHITMBHMX (YHKLIA BUKOPUCTOBY-
Bann MoHpeanbCbKMM KOrHiTMBHMK TecT (Montreal
Cognitive Assessment (MoCA)). CymapHui 6an < 26
i3 30 MOXXNMBKX BBaajn O3HAKOK KOTHITUBHMX MO-
pyweHsb [4].

Mpn BWKOHAHHI AOCNIMKEHHSA AOTPUMYBaNMCS
NPUHUMNIB [eNnbCiHCbKOI AeKnapaLii, NpurnHATOI [eHe-
panbHOO acambneeto BcecBiTHbOI MeanyHOI acolli-
auii (1964) 3 nonpaBkamu, KoHBeHLii Pagn €Bponun
npo npasa NoanMHKM Ta GiomeanumHy (1997), Biano-
BiIHMX MONOXeHb BcecBiTHbOI opraHisaLyii oxopoHu
3[10POB’A Ta 3aKOHIB YKpaiHW. Yci nauieHTn nignucanmu
dopmy iHDOPMOBaHOI 3roan Ha yd4acTb Y JOCIAKEHHI.

CTaTUCTMYHUI aHani3 JaHux npoBoaMnM 3a [Ao-
Bip4yoi MMoBipHOCTi 95 %. lMepeBipKy HOpManbHOCTI
pPOo3noainy KinbKiCHMX MOKa3HUKIB BUKOHYBaK 3a 10-
nomoroto Kputepito Lanipo—Binka. Y pasi Hopmanb-
HOro po3noginy ANs ONUCy LEHTPabHUX TEHAEHLIN i
BiOXW/IEHHA Bif HUX 3acTOCOBYBanW cepeaHe apud-
METUYHE 3HAY€eHHS | CTaHAapPTHY NOXMBKY cepeaHboro
(M £ m)Ta 95 % gosipyi iHTepsanu ([l), npu cKowweHmnx
posnoginax gaHi onvcyBanu 3a AONOMOro MefiaHu i
MiXKKBapTunbHoro iHtepsany (Me (LQ; UQ)). Bukuan
BM3Havanu Ha nigctaBi Kputepito TbloKi 3 Koedodili-
eHTom 1,5. N MiKrpynoBuX MOPIiBHSAHb KiNbKICHMUX
NOKa3HUKIB, AKi He BignoBigann HopManbHOMY PO3-
noainy, 3actocoByBanu Kputepin MaHHa—BITHI y paasi
[IBOX MOPIBHIOBAHWUX HEe3aneXHWX rpyn i gucnepcin-
HUM aHani3 Kpackena—Bonnica B pasi 6inblie Hix
ABOX rpyn. BiporigHicTb pesynbraTtiB oOLUiHOBanM 3a
MOKa3HUKOM 2.

Pe3ynbraTtn Ta 06roBOpEeHHA

PiBeHb KOrHITUBHUX GYHKLIM B OCHOBHIN | KOHT-
PONbLHIM rpynax BignoBigaB MepeBaXHO NErkum
KOTHITUBHMM MOpyLleHHAM abo HopMmi. He BusiBNeHO
3HaYyLWNX PO36BIKHOCTEN 3a OLHKOK 3a LWKanoko
MoCA. OgHaK npu MNOPIBHSAHHI TPbOX FPYMn 3anexHo
Bia eTionorii CHIN ycTaHOBNEHO CTAaTUCTUYHO 3HAYYLLY

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -
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Ta6anmya 1

Pe3yAbTATU OLLIHIOBAHHS KOTHITUBHUX PYHKLN 30 WKAAo MoCA

lpyna Me [LQ; UQ] PesynbraTt MiXKrpynoBux nopiBHsAHb
KoHTponbHa (n = 20) 25,0 [22,5; 27,5]

U=921,0; p=0,578464
OcHoBHa (n = 100) 26,0 [23,0; 27,5]
CyaunHHa eTionoria (n = 48) 25,0 [22,5; 27,5] H(2, 120) = 13,524; p = 0,0012

Aky6apoTtpaBma (n = 52)

27,0 [25,0; 28,5]

Uy, = 737; p1p = 0,000397
Uos = 400,5; po; = 0,285659

Ugs = 361,5; pg, = 0,045433

[ocTpmit noyaTok (n = 60)

27,0 [25,0; 29,0]

H(2, 120) = 34,453; p < 0,0001

XpoHivyHa dopma (n = 40)

23,0 [19,0; 26,0]

Us, = 388,5; psy = 9,337 - 10°
Ugs = 374; pos = 0,011557
Uos = 253; pos = 0,021086

lMpumitka. O — KOHTPOJ/IbHa rpyna; 1 — cyanHHa eTionoris; 2 — akybapoTpaBma; 3 — roCTpui no4yaTtok; 4 — XpoHiyHa popma;
U — To4Ha ctatucTrnka Kputepito MaHHa—BITHI; H (2, 120) — cTtatuctuka Kpackena—Yonnica 3i ctyneHsimm cso6oam 2, 120.

32
30 —— d@T@Q
28 w4 o 00000 © Hopma
o o é—el-e—ee ooco e
26
o Mo @ oo
-g 24 °c °c e | Crabii
':: °° e R KOTHITVBHI
% 22 o @ o 1 MOPYLLEHHS
E [ee) o
20 o—lo oo JR .
18 ¢ BupasHi
°epe KOTHITVBHI
16 o NOPYLUEHHS]
° B Median
14 A [125%—75%
I Non-Outlier Range
12 o Raw Data

BiaCyTHIN (KOHTPOAb)

XPOHIYHWM Nepebir

[oCTpuIM NOYATOK

TVN NOYATKY 30XBOPIOBAHHS

Puc. 1. PiBeHb KOrHITMBHUX yHKUI (6QAM 3a LKaroo MoCA)

PIBHULIID MiXX MNauieHTamMu i3 CyAMHHOW Ta akybapo-
TpaBMaTUYHOI ETIONOTIEID: Meplli AeMOHCTpyBanu
3arasfiom 6iflblly KOTHITUBHY A€KOMMEHCALL,it0, HiX Mpwn
akybapoTtpaBmi (Tabn. 1, puc. 1). 3apeecTpoBaHoO 3Ha-
YyLLy pi3HKULO 3a WwKanoto MoCA Mix rpynoto roctpo-
ro No4YaTKy M rpyrnoto 3 XPOHiYHUM nepebirom, a Takox
NOPIBHSHO 3 KOHTPOJIEM, 30KpEMa rocTpuiM novatok
XapaKTepu3yBaBCs 3HAYYLLO MEHLWWMWU KOTHITUBHUMU
NOPYLLUEHHAMM MOPIBHAHO 3 iIHWWUMW rpynamu.
AHanoriyHi pesynbtaTtu BUABJIEHO NPW aHanisi
AKICHMX OLLIHOK KOFHITUBHWX MOpPYLIEHb 3a AOMNOMO-
ro Tabnuub CNPSXEHOCTI: MiXK NauieHTaMW KOHT-
POJIbHO| Ta OCHOBHOI FPynu 3arasiom He BCTaHOBIEHO
CTaTUCTUYHO 3HaYyLLOro 3B’A3KYy 3a KifbKiCTO BM-
NagKiB HOPMU M KOTHITUBHOI AMCOYHKUT (x2 = 0,167;
p = 0,68292), KinbKicTiO BMNaAKiB TPbOX rpagaLin

YKPATHCbKUA HEBPOJIOTIYHUMA XXYPHAN - 2026, N°1

(Hopma, cnabKi Ta BMpasHi KOTHITUBHI MOPYLIEHHS,
x?=2,830; p=0,24287). Bunagk1 Hopmu/nopyLueHb
ab0 HOPMKW/NErknx,/BupasHux nopyLleHb 6ynm posno-
[iNIeHi B OCHOBHIl | KOHTPObHIW rpyni 0AHOPIAHO, ane
npW PO3MNoAiNi OCHOBHOI FPynu Ha Niarpynu 3anexHo
Bia etionorii CHI i xapaKkTtepy ii noyaTky ycTaHOBNEHO
CTaTUCTUYHO 3HauyLli 3B’A3KM i3 HAsABHICTIO Ta CTyne-
HEM KOTHITUBHOI AnchyHKUIT (Tabn. 2 Ta 3). Y rpyni
aKkybapoTpaBMW YacTKa NauieHTiB 6e3 KOrHiTMBHMX
po3nafiB 6yB 3HaAYyLLO GINbLIOID, HiXK Yy rpyni i3 nopy-
LWEHHAMM CNYXY CYAUHHOI eTionorii. CTaTUCTUYHO 3Ha-
4yllo 6inbLWwoto Byna YacTka NauieHTIB i3 BUPa3HUMHU
KOFHITUBHMMW MOPYLIEHHAMMW MPW CYOAMHHIW eTionorii,
HiXX Npu akybapoTpaBMaTuUyHin (puc. 2). Takox BU-
SIBIEHO CTATUCTMYHO 3HauyLly PiSHULIKD MiX XPOHiy-
HUM NepeBiroM i FOCTPUM NOYaTKOM: NPU XPOHIYHOMY
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TabAauuga 2

Po3noAjiA nAUieHTIB 30 HASBHICTIO TA CTYNEHEM TSH)KKOCTI KOrHITMBHOT AMCPYHKLT B rpynax AOCAIAXKEHHS 3AAEXHO

BiA eTtioAorii CHIN Ta KOHTPOABHIW rpyni

lpyna pocnigKeHHs

OcHoBHa (n = 100)

CTaTUCTMYHa 3HAYyLWiCTb
3B’A3KYy i3 (nig)rpynoto

KorHitusHi K =20 .
posnaau CyAWHHI NPUYUHM AkyGapoTpaBma OHTpOsbHA (n = 20) AOCNIMKEHHA
(n = 48) (n = 52) Ta po36iKHOCTEN
MiX YacTKaMun
n %(95%A)) n  %(95%Al) n  %(95% .l
BigcyTHi . 19 39,6 34 65,4 9 45,0 X2 =7,081; p= 0,02900
(MoCA > 26 6aniB) (28,0; 51,2) (54,5; 76,2) (26,7;63,3) Z,, = 2,6; py, = 0,0049
HasBHi 60,4 34,6 55,0 Z10=0,4;p,0 = 0,3396
o 29 ) 18 ) 11 . Zy0=1,6; ppo = 0,0571
(MoCA < 26 6aniB): (48,8; 72,0) (23,8; 45,5) (36,7; 73,3) 20 = 4,0, P20 = U,
x2=13,082; p =0,01088
Cna6ki 22 45,8 17 32,7 1 55,0 Z,,=1,3; p;p, =0,0891
(19—25 6anis) (34,0; 57,7) (22,0; 43,4) (36,7; 73,3) Zio=0,7;, pipo = 0,2454
Zoo=1,7; pyo = 0,0410
BupasHi ;146 . L9 o 00 512 =231, =00099
(<19 Ganis) (6.2,23,0) (0,05;10,3) (0,0;0,0) Y g
20 — 7 M20 T T

Mpumitka. O — KOHTposibHa rpyna; 1 — cyanHHa eTionoris; 2 — akybapoTpaBma; * nopiBHAHHSA 3 0 HEMOXX/IUBE.

Ta6baAaunmuga 3

Po3noAiA NALEHTIB 30 HASBHICTIO TO CTYNEHeM TSHKKOCTi KOTHITUBHOT AUCPYHKLIT B rpynax AOCAIAXKEHHS 30AEXKHO

BiA xapakTepy noyarky CHI Ta KOHTPOABHIN rpyni

lpyna gocnigKeHHs

OcHoBHa (n = 100)

CTaTUCTMYHa 3HAYyLWiCTb

KoHTponbHa ) -
KorHituBHi locTpuit noyaToK XpOHiyHuMI nepeoir (n=20) 38 ﬂs':)yc:ﬁ ()r:(lszerp;/now
po3naau (n=60) (n=40) A A o
Ta po36iXKHoCTeMn
MiX YacTKaMun
n % (95 % Al) n % (95 % Al) n % (95 % Al)
BigcyTHi . 42 70,0 1 27.5 9 45,0 ¥2=17,786; p = 0,00014
(MoCA > 26 6aniB) (60,3; 79,7) (15,9; 39,1) (26,7; 63,3) Zss = 4,2; psy < 0,0001
HasisHi 18 300 s 725 41 550 Z3p = 2,0; pso = 0,0220
(MoCA < 26 6anis): (20,3; 39,7) (60,9; 84,1) (36,7; 73,3) Zyo =1,4; pgo = 0,0876
¥?=28,537;p=9,708 - 10-¢
Cnabki 18 30,0 1 52,5 11 55,0 Z34 = 2,3; p3s = 0,0119
(19—25 6anis) (20,3; 39,7) (39,5; 65,5) (36,7; 73,3) Z30 = 2,0; p3o = 0,0220
Z40=0,2;py=0,4274
BupasHi 0 0,0 8 20,0 0 0,0 _
(<19 6anis) (0,0; 0,0) (9,6; 30,4) (0,0; 0,0)

lMpumitka. O — KOHTPOJ/IbHa rpyna; 3 — rocTpui no4aTok; 4 — XpoHiyHa popma.

nepebiry 4actota KOrHITMBHWUX PO3fafdiB i cnabkux
nopylueHb 6yna 6inblioto. BupasHi nopyweHHsa Tpan-
NANNUCA NULIEe NPKU XPOHiYHOMY nepebiry. KoHTponbHa
rpyna (6e3 nopylieHb Ciyxy) He Bigpi3Hanacs Hi 3a
€TIioNOri€eto, Hi 3a TMNOM NoYatKy Big xBopux i3 CHI,
LLLO BKa3YE Ha Te, WO KOrHITUBHI MNOPYLIEHHS B NaL,i€H-
TiB i3 CHI1 y HawoMmy gocnigKeHHi He BU3Ha4valTbCs
NLIE HasgBHICTIO CyX0BOro AediuuTy, a nos’a3aHi 3
€TIONOriel0 3aXBOPIOBAHHA Ta XapaKTepom Moro ne-
peoiry.

TaknUM YMHOM, PiBEHb KOTHITUBHMX GYHKLLIM 3a LWKa-
noto MoCA 9K B OCHOBHIW, TaK i B KOHTPOJbHIN rpyni
nepeBayKHO BianoBigaB HOPMi abo NIErKMM KOTHITUB-
HUM NopyLIEHHSAM. [pK NOPIBHSAHHI OCHOBHOI rpynu 3
KOHTPOJIbHOKO CTaTUCTMYHO 3HauyLloi Pi3HMLI 3a 3a-
ranbHMM 6anom 3a wkKanoto MoCA He BUSIBNEHO, WO
CBiA4Y1Tb NPO BiACYTHICTb acoLliaLii Mix HasiBHicTio CHI
i rno6anbHUM pPiBHEM KOMHITUBHOIO (YHKLLIOHYBaHHS.
MauieHtn i3 CHI1 cyaMHHOI eTionorii AeMoHCcTpyBanu
BMPa3Hilly KOMHITMBHY AEKOMIMEHCaL|ilo MOPIBHAHO 3

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -
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YKPATHCbKUA HEBPOJIOTIYHUMA XYPHAN -

[0 BiacyTHi 0 CAa6ki B Bypa3Hi

s 100 0 1,92 (0,05—10,26)
a
£ 80 32,69 (21,99—43,39)
b 55,00 (36,70—73,30)
T 60 45,83 (34,00—57,66)
o
g 40
= 45,00 (26,70—063, 30) 65,38 (64,53—76,24)
g 20 38,58 (27,97—51.19)
T

0

KOHTpOAL

CyanHHO (MiATPYNA AOCAIAYKEHHST)

AKy6apOTPOBMA

EtioAorisi 30XBOPIOBAHHS

Puc. 2. Po3noain BUNQAKIB KOrHITMBHOT AMCQOYHKLUIT PIBHOrO CTyneHs1 TSHKKOCTI B PYNAX AOCAIANKEHHS] 3AAEXKHO

Bip etionorii CHI TQ B KOHTPOAbHIM rpyrii

nawieHTamu 3 akyb6apoTpaBMaTUYHUM YParKEHHAM CAy-
Xy, WO BUSBAANOCH SK 3HWXKEHHSAM 3aranbHoro 6ana
3a WwkKanoto MoCA, TaK i 6i1blLIO0 4acTOTOKO BUNAAKIB
BUPA3HMX KOrHITUBHKUX NOPYLIEHb. IMOBIPHUM NOSICHEH-
HAIM LIbOrO € CUCTEMHWI XapaKTep CyANHHMX NMOPYLLIEHD,
AIKi NOTEHLIMHO 3ay4atoTb HE NT1LIE CYXOBW aHani3a-
TOP, a 1 iHWi uepebpanbHi CTPYKTYpH, BianoBiganbHi 3a
KOTHITUBHI QyHKLLii. Ha BigmiHy Bif LibOro aky6apoTtpaBs-

TabaAanuyga 4

Ma Ma€E MepeBaXHO NIOKaNbHUIM XapaKTep yparKeHHs,
O MOXE MOSICHIOBATU BIAHOCHO 36EeperKeHUn KOrHi-
TUBHWIM Npodinb y L€l KaTeropii nawieHTiB. Takox Nalli-
€HTU 3 aKyb6apoTpaBMOLO By MOSIOALLIOrO BiKY Ta Manu
3HAYHO MEHLUE CYANHHUX YNHHUKIB PU3UKY, AKI MOXKYTb
BM/IMBATM Ha PO3BUTOK KOTHITUBHOI AUCPYHKLLiT.
HarBupasHilly piSHULIO 3@ KOFHITUBHUM GYHKLIO-
HYBaHHSIM BUSIB/IEHO 3aN€KHO BiJ XapaKTepy novaTky

OuiHKa AoMeHiB WKAaAu MoCA (6aA) y rpynax AOCAIAXEHHS 3AAEXHO Bia eTioaorii CHIM T KOHTPOAbHIN rpyni

[pyna gocnigeHHs

OcHoBHa (n = 100)

CknapgoBa - KoHTponbHa Pesynbrat MiXXrpynoBux
wKanu MoCA  CyauHHI npuynHmn Aky6apotpaBma (n=20) NopiBHAHb
(n=48) (n=52)
Me [LQ; UQ] Me [LQ; UQ] Me [LQ; UQ]
30poso- H(2, 120) = 18,785; p = 0,0001
) ) ) ) Uy, = 789,0; py, = 0,000371
:ggagism 4,0[4,0; 5,0] 5,0 [4,0; 5,0] 3,5[2,5; 5,0] Uos = 382,0; po; = 0,168860
Ugs = 264,0; po, = 0,000202
assu , =1,907;p=0,
H 3,0[3,0; 3,0] 3,0[3,0; 3,0] 3,0[3,0; 3,0] H(2, 120) = 1,907 0,3854
H(2, 120) = 18,800; p = 0,0001
, . . ) Uy, = 664,5; p;, = 0,000019
Mam’atb 4,01[2,0; 4,0] 5,0 [4,0; 5,0] 4,0[3,0; 5,0] Uy, = 388 5: p. = 0,202264
Ugs = 362,0; pgy = 0,029729
H(2, 120) = 6,911; p = 0,0316
. . ) Uy, = 890,5; p;, = 0,010098
YBara 5,0 [3,5; 6,0] 5,5 [4,0; 6,0] 5,0 [4,0; 6,0] Uy, = 399 5: p. = 0,265544
Ugs = 440,5; pg, = 0,290512
Mosa 2,0[2,0; 3,0] 2,0[2,0; 3,0] 2,0[2,0; 3,0] H(2, 120) = 1,647; p = 0,4389
A6cTpaKLia 2,0[1,0; 2,0] 2,0[1,5; 2,0] 2,0[1,0; 2,0] H(2, 120) = 0,769; p = 0,6809
H(2, 120) = 9,251; p = 0,0098
Bigknagene . . . Uip = 841,5; p;, = 0,006492
NOBTOPEHHS 20[L.0;35] 30[2.0;50] 30[25;4.01 Uy = 311,0; po; = 0,021159
Ugs = 502,5; po, = 0,925939
H(2, 120) = 6,155; p = 0,0461
OpieHTaLyjis 6,0 [6,0; 6,0] 6,0 [6,0; 6,0] 6,0 [6,0; 6,0] Up = 737,0; by, = 0,035399

Uoy = 440,0; po, = 0,192100
Ugs = 520,0; po, = 0,094984

lMpumitka. O — KOHTpO/IbHa rpyna; 1 — cyAnHHa eTionoris; 2 — akybapoTpaBma.

2026, N1
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Ta6bAaumuga 5

OuiHka pAoomeHiB WwKaAm MoCA (6aA) y rpynax AOCAIAXKEHHS 3OAEXKHO Bia XapakTepy nepe6iry CHI

i KOHTPOABHIN rpyni

[pyna gocnigKeHHs

OcHoBHa (n = 100)

CknapoBa WKanu
MoCA locTpui novaToK

(n=60)

XpPOHiYHMMK
(n =40)

KoHTponbHa
(n=20)

PesynbtaTt MiXXrpynosux
nopiBHAHb

Me [LQ ; UQ] Me [LQ ; UQ]

Me [LQ ; UQ]

30p0BO-BMKOHaBNI

5,0[4,0;5,0]
HaBMYKM

5,0[4,0; 5,0]

H(2, 120) = 7,880; p = 0,0194
Uss = 1129,0; pay = 0,576723
Ugs = 364,0; pys = 0,004234
Uoa = 282,0; pos = 0,047396

3,5[2,5; 5,0]

Haszsu 3,0[3,0; 3,0] 3,0[3,0; 3,0]

H(2, 120) = 9,549: p = 0,0084
U34 = 980,01 P34 = 0,001836
Uys = 520.0: pos = 0,019293

Uos = 380,0; pos = 0,6482250

3,0[3,0; 3,0]

Mam’aTb 4,0[4,0; 5,0] 4,0[2,0;5,0]

H(2, 120) = 14,951; p = 0,0006
Usq = 700,5; ps, = 0,000189
Uos = 442,5; pos = 0,056666
Uos = 309,0; pos = 0,144047

4,0[3,0; 5,0]

YBara 5,5[5,0; 6,0] 4,0[3,0;5,0]

H(2, 120) = 24,337; p < 0,0001
Usq = 557,5; psg = 0,000002
Uos = 438,0; pos = 0,052588
Uos = 237,0; pos = 0,008745

5,0 [4,0; 6,0]

Moga 3,0[2,0; 3,0] 2,0[1,5; 2,5]

H(2, 120) = 12,930; p = 0,0016
Uss = 748,5; ps, = 0,000510
Uos = 499,5; pgs = 0,207233
Uoa = 295,0; o, = 0,068254

2,0[2,0; 3,0]

A6CTpaKLuis 2,0[1,0; 2,0] 2,0[2,0; 2,0]

2,0[1,0; 2,0] H(2, 120) = 1,025; p = 0,5991

Binknapexe

4,0[3,0;5,0]
NMOBTOPEHHS

2,0[1,0; 2,0]

H(2, 120) = 43,250; p < 0,0001
Uss = 327,0; psy < 0,00001
Ugs = 468,5: pos = 0,158961
Uos = 117,0; pos = 0,000006

3,0(2,5; 4,0]

OpieHTauis 6,0[6,0; 6,0] 6,0[6,0; 6,0]

H(2, 120) = 8,207: p = 0,0165
Usy4 = 1080,0; p34 = 0,013246
Ugs = 600,0: pos = 0,998897
Uo4 = 360701 Pos4 = 0,151729

6,0[6,0; 6,0]

Mpumitka. O — KOHTPOJIbHA rpyrna; 3 — rocTpuii NoYaTok; 4 — XpPoHidHa popma.

CHI1. MaujieHTn 3 XpoHiYHMM NepebiroM 3axBoprOBaH-
HSl XapaKTepuayBanucs 3Ha4yLo HUKYUM 3aranbHUM
6anom 3a wkanoto MoCA, 6ifibLLOI0 YACTKOI KOTHITUB-
HWX MOPYLEHb Ta HaSBHICTIO BUPA3HUX KOTHITUBHUX
nediumnTiB, AKi He cnocTtepiranucs B rpyni 3 rocTpum
noyatkoM. [pyma rocTporo mnovyaTKy AeMOHCTpyBana
HaMKpallli KOTHITUBHI NOKa3HWKK, 30KpeMa 3a 3arasb-
HMM 6anom 3a wkKanoo MoCA i KinbKicTio BMNaaKiB
BiCYTHOCTI KOTHITUBHUX MOPYLIEHb NEPEBULLYBaNU
NMOKA3HUKM KOHTPOMBLHOI rpynu. BusiBneHi BigMiHHOCTI
MiX rpynamu 3 roCTpuMM i XpPOHIYHUM nepebirom, a
TaKOX MiX OKpPeEMMMM Miarpynamuv “ KOHTPOJIbHOKO
rPYnoK MOXKYTb CBIAYMUTU NPO TE, LLO KOTHITUBHI 3MiHU
BM3HaA4aloTbC HE JIMLIE HAsfBHICTIO CyAMHHOI MaTo-
Norii 9K TaKoi, a ii KniHiYHOol MaHidecTauielo, Tpuea-
NicTI0O Ta QYHKLUiOHaNbHUMKW HacnigKamu, 30Kpema
XpoHizauieto CHI. Te, WO KOHTPObHA rpyna i3 cyauH-
HOIO MaTosorieto, ane 6e3 NopyLeHb CNyxy, He AEMOH-

CTpyBana riplmx KOrHiTMBHMX NOKa3HMKIB NOPIBHAHO
3 niarpynaMmu OCHOBHOI rpynu, Aa€ niactaBy npunyc-
TUTH, WO XPOHIYHWN CEHCOPHUMN AediUMUT MOXKe B6yTU
[I0JaTKOBUM YUHHUKOM KOTHITMBHOI AeKoMMeHcalLlii.
TaKoXX HaMW MpoaHani3oBaHO 3alfieHiCTb OKpe-
MuKx cKknagosux Tecty MoCA Big etionorii CHI nopis-
HSIHO 3 KOHTpoieM (Tabn. 4) i xapakTepy novaTtky CHI1
(tabn. 5). BUSBNEHO CTaTUCTUYHO 3Hauylly Pi3HULIO
3 KOHTPONIbHOIO TPynoK 3a 30POBO-BMKOHABYMMU
HaBMYKaMM, sKi 6ynn Kpawumu B nauieHTiB i3 CHI
YHacniok akybapoTpaBMW, ane BiAMIHHOCTEN MiX
navuieHTamu i3 CyAMHHUMU NPUYMHAMM MOPYLLIEHD CAy-
XY i KOHTPONbHOKO FPYroK HE BCTAHOBNEHO. 3HaAYYyLLO
ripwmnmm 6ynn 30p0BO-BUKOHABYI HaBUYKM MaUieHTIB
KOHTPOJIbHOT FPYyNn MOPIBHAHO i3 rPynoto 3 rocTpum
noyatkom CHI1. 3a nomeHoMm «yBara» pesynsratv 6ynu
3HAYYLO TipWKMMKU NPU XPOoHiYHOMY nepebiry CHII
NOPIBHSIHO 3 KOHTPOJIbHOLO IPYyMoto, 3a JOMEHOM «Bif-
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YKPATHCbKUA HEBPOJIOTIYHUMA XYPHAN -

KnageHe NOBTOPEHHS» 06MaBI rpynu nauieHTiB i3 CHI
3 pi3HMM TMNoM ii nepebiry 3Hayyllo BigpisHanucs
Bil KOHTPONbHOI Fpynu, HaWripwi pesynbtatv Mana
rpyna XpoHidyHoro nepe6iry CHI, HalKpalli — rpyna
rOCTPOro NoYaTKy, TOAi K KOHTPOJIbHa rpyna nocigana
NPOMiXKHe Micue.

CTaTUCTMYHO 3Hauyylli BiAMIHHOCTI 3a OKpPeEMMMU
fomeHamu wKanm MoCA 6ynun noe’sa3aHi 3 eTionorieto
abo xapakTepom noyvatky CHI. Tak, rpyna cyauHHOI
eTionorii Mana cTaTMCTMYHO 3HAYYLO TipLli pe3ynbra-
TM 3a JOMEHaMMU «BigKnageHe NOBTOPEHHS», «yBara»,
«Mam’iTb», «30POBO-BMKOHABYI HaBW4YKK» MOPIBHSAHO
3 rpynoto akyb6apoTpaBMHU, a rpyna XpoHi4HOro nepe-
6iry nopiBHAHO 3 rpynot rocTporo nNoYyaTtky — 3Ha-
Yyuwlo ripwi pesynbtatn 3a AOMEHaMW «BigKnaaeHe
NOBTOPEHHS», «yBara», «Nam’aTb», «30pOBO-BMKOHABYI
HaBWYKW», «OPIEHTALLiS», «<MOBa» | <Ha3BW».

TaKnMM YMHOM, aHani3 cknagoBumx WwWKanu MoCA no-
Kasas, WO CTaTUCTUYHO 3Hauylla pPi3HULS 3a BGifbluic-
TIO IOMEHIB BUSIBAEHA HE NPY NOPIBHAHHI NauieHTIB
i3 CHIN i KOHTPONLHOT rPyNK, a NPX NOPIBHAHHI rpyn 3
Pi3HOO ETIONOTIEID Ta XapaKTepom nepebdiry 3axBopto-
BaHHS. Lle MoKe cBig4nTM Npo reTeporeHHiCTb KOrHi-
TUBHOrO Npodinto y nauieHTiB i3 CHI Ta HeobXigHiCTb
BpaxyBaHHS KiHIYHOro KOHTEKCTY Mpu iHTepnpeTaLii
pesynbraTiB CKPUHIHIFOBUX KOTHITUBHUX TECTIB.

KoHnikTy iHTEpPECIB HEMAE.

BUCHOBKM

HasaBHICTb KOMHITMBHMX MOPYLIEHb Y NALEHTIB i3
CHI 3anexuTb Bia eTionorii Ta TpMBaNocTi NOpyLIEHb
cnyxy. PiBeHb KOrHITUBHMX MOPYLIEHb Yy MNALEHTIB i3
CHI He Biapi3HAETLCA CYTTEBO Bif TAaKOro rpynu na-
LieHTIB 6€3 nopyLweHb cnyxy. MNpu roctpin CHI y 6inb-
LLIOCTi BUNaaKiB 3aranbHuin 6an 3a wKanoto MoCA 6yB
> 26, a Npu XPOHiYHin dopmMi B yCcix BUNagKkax — Bif
26 0o 19. Hanbinbll 3Ha4yLWMM 6YB BMIMB XPOHIYHOI
CHIT Ha TaKi KOrHiTUBHI JOMEHMU, AK «BigKnageHe no-
BTOPEHHS», «yBarar», «nam’sTb», «30POBO-BUKOHaBYI
HaBWYKK», «OpieHTaLis». Tipwi pesynbratv yCcTaHOB-
NleHo B navuieHTiB i3 CHI cyamMHHOI eTionorii 3a gome-
HaMW «BigKnageHe NOBTOPEHHS», «yBarar», «nam’aTb»,
«30POBO-BUKOHABYI HABUYKN».

Taknum 4ymHom, CHIN cama no cobi He acoLiloeTbCA 3
rMo6anbHUM KOMHITUBHUM BHMKEHHAM. KOrHiTUBHWUI
npodinb NauieHTiB 3Ha4YylWlO BapitoEe 3anexHo Bif
eTionorii 3axBOpIOBaHHS Ta XxapaKTepy noro nepeoiry.
Hawriplui NnoKa3HWKKM BUSIBAEHO NPU CYAUHHIN €TioNo-
rii Ta XpOHiYHOMY nepeoiry.

OTpuMaHi fgaHi cBigyaTb MPoO HEOoOXiAHICTb au-
depeHuinoBaHoro nigxoay A0 OLUIHKM KOMHITUBHOIO
cTaTycy B nauieHTiB i3 CHI 3 ypaxyBaHHAM KiHIYHUX
XapaKTePUCTUK 3aXBOPIOBaHHS.

YyacTb aBTOPIB: KOHLIEMNLS Ta AN3akH JOCTIAKEHHS, KOUTUYHUIA Nepersisf, 0CTaToqHe 3aTBEePAKEHHS PYKONUCY —
0.€. [ly6eHKo; 36ip Ta aHai3 gaHnX, CTaTUCTUYHUI aHani3, HanucaHHs pykonucy — K.O. LLnno.
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Kharkiv National Medical University

Cognitive dysfunction in patients with sensorineural hearing loss

Objective — to investigate the state of cognitive functions in patients with sensorineural hearing loss of various
efiologies.

Materials and methods. A fotal of 100 patients with a mean age of (49.60 + 1.59) years were examined,
predominantly male (71 %).Sensorineural hearing loss was caused by acubarotrauma in 52 patients and by vascular
factors in 48 patients. Acute onset was observed in 60 % of cases, and a chronic form in 40 %. The comparison group
consisted of 20 patients without hearing impairment. All patients underwent comprehensive neurological, somatic,
and ofoneurological examinations, evaluation by an audiologist, audiometry, and brain neuroimaging. The Montreal
Cognitive Assessment (MoCA) was used to evaluate cognitive function.

Results. Significant differences in MoCA scores were identified depending on the nature of disease onset
compared with controls, with significantly milder cognitive impairment in cases of acute onset. When analyzing
individual MoCA domains, patients with sensorineural hearing loss of vascular etiology showed worse performance in
the domains of delayed recall, attention, memory, and visuospatial/executive function. The chronic group, compared
with the acute-onset group, demonstrated significantly worse performance in the domains of delayed recall,
attention, memory, visuospatial/executive function, orientation, language, and naming.

Conclusions. The presence of cognitive impairment in patients with sensorineural hearing loss depends on
the etiology and duration of hearing impairment. In cases of acute sensorineural hearing loss, the total MoCA score
exceeded 26 in most patients. In contrast, in the chronic form, MoCA scores ranged from 19 to 26 in all cases. Patients
with sensorineural hearing loss of vascular etiology demonstrated more pronounced cognitive decline compared with
patients with acubarotraumatic hearing loss.

Keywords: sensorineural hearing loss, cognitive impairment, acubarotrauma, vascular risk factors.
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J Ay6enko OE, Ao KO. KOrHITMBHA AUCHYHKLIS Y NALIEHTIB i3 CEHCOHEBPAABHOKO MPUIAYXYBATICTIO. YKPATHCBKNIA HEBPOAOTIYHUI KYPHAA. 2026;1:39-46. doi: 10.30978/
UNJ2026-1-39.

# Dubenko OYe, Shylo KO. (Cognitive dysfunction in patients with sensorineural hearing loss). Ukrainian Neurological Journal. 2026;1:39-46. http://doi.org/10.30978/UNJ
2026-1-39. Ukrainian.
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Nocturnal generalized seizures preceded
by a gastrointestinal aura: a case report

Despite the fact that abdominal pain is a common symptom of various pathological conditions, it can also
be suggestive of a diagnosis of epilepsy. Autonomic epilepsy may present with paroxysmal gastrointestinal symptoms
mimicking abdominal pathology or functional disorders, making diagnosis challenging. In 36 cases reported in the
last 34 years, the most commmon gastrointestinal symptoms included abdominal pain, nausea, vomiting, etc. Although
many mechanisms have been outlined, the cause of autonomic epilepsy with gastrointestinal symptomes still remains
unclear current hypotheses suggest that the Sylvian fissure and the insular cortex may serve as sources of epileptic
activity. Recognition of autonomic epilepsy in such casesis important, as timely identification and antiseizure tfreatment
lead to significant clinical improvement.

Case presentation. A female patient presented with recurrent nocturnal episodes beginning with abrupt
awakening due to painful urges to defecate, followed by loss of consciousness, generalized fonic—clonic seizures and
postictal confusion.

Initially rare, the episodes increased to 4—5 events per year, exclusively during sleep,with normal neurological
status between seizures. Brain MRI revealed bilateral cortical atrophy of the frontal and temporal lobes, asymmetry
of the lateral ventricles, and periventricular leukoaraiosis. Overnight videoEEG revealed interictal sharp waves during
sleep without recorded ictal events. Levetiracetam therapy (600 — 750 mg/day) led to complete seizure control.

Discussion. In this case, the combination of nocturnal onset, with gastrointestinal manifestations, and
subsequent generalized tonic—clonic activity suggests either a focal seizure manifesting as gastrointestinal pain
with secondary generadlization or a generalized seizure preceded by a gastrointestinal aura. VideoEEG monitoring
confirmed the epileptogenic nature and contributed to understanding the pathophysiology of these symptoms.
Levetiracetam proved effective in achieving seizure freedom.

Conclusions. This case highlights a rare epileptic presentation with nocturnal seizures preceded by a painful
gastrointestinal urge. Recognizing such visceral symptoms may aid earlier diagnosis and appropriate freatment.

Keywords: autonomic epilepsy, visceral aura, gastrointestinal symptoms.

Despite the fact that abdominal pain is a common
symptom of various pathological conditions, it
can also be suggestive for a diagnosis of epilepsy. Au-
tonomic epilepsy is an uncommon syndrome in which
paroxysmal gastrointestinal symptoms can result
from seizure activity. It is characterized by otherwise
unexplained, paroxysmal gastrointestinal complaints,
symptoms of a central nervous system disturbance,
an abnormal electroencephalography (EEG) with find-
ings specific for a seizure disorder, and improvement

with antiseizure medication. In 36 cases reported in
the last 34 years the most common gastrointestinal
symptoms include paroxysmal abdominal pain, nau-
sea, and vomiting, sometimes accompanied by bloat-
ing and diarrhoea, while the most common neurologi-
cal symptoms include lethargy and confusion, more
rarely — headache, syncope and transient blindness
[3, 6, 7, 11]. As a type of autonomic epilepsy, such
condition can also be associated with some auto-
nomic phenomena co-relating with the episodes such
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Fig. 1. Brain MRI, FLAIR Fig. 2. Brain MR,
sequence, axial projection T2-weighted sequence,
axial projection

as pallor or cold sweating [10]. Abdominal auras can
also be seen with manual and oral automatisms, that
is, an auto motor seizure [4].

It is known that epileptic auras represent the ini-
tial subjective component of a seizure and provide
valuable information about the localization of the
epileptogenic zone. Visceral or gastrointestinal auras,
although uncommon, are often linked to temporal or
insular lobe epilepsy [2].

Although many mechanisms have been outlined,
the cause of autonomic epilepsy with gastrointestinal
symptoms still remains unclear. There are hypoth-
eses that the Sylvian fissure and insular cortex lying
right beneath it could be the origin of the seizure as
they coincide with the locations of the abdomen on
the Sensory homunculus. Additionally, the M2 por-
tion of the middle cerebral artery courses through the
Sylvian fissure. Recurrent abdominal pain may also
be seen in visceral hyperalgesia, peptic ulcer disease
and abdominal migraine. The most common differen-
tial diagnosis for autonomic epilepsy with abdominal
aura is abdominal migraine as they have many over-
lapping features. Duration of the symptoms may be
used to differentiate the two entities; the duration is
longer in abdominal migraine than in autonomic epi-
lepsy. The EEG is usually abnormal in autonomic epi-
lepsy and may be used to confirm the diagnosis [1].

It is already known that patients with autonomic
epilepsy may have normal EEG patterns in the inter-
ictal periods, extra-temporal origins of epileptic foci
and secondary generalisation. There are strong sug-
gestions that EEG conducted after the first 24 hours
after the epileptic episode can detect abnormalities
to a greater extent [1].

We report a case of a woman with nocturnal
episodes of generalized tonic-clonic seizures consis-
tently preceded by a painful defecatory urge — an un-
usual presentation that can broaden the differential
diagnosis of epilepsy.

Clinical case

A female patient presented with a several-year
history of recurrent nocturnal episodes. Each epi-

Fig. 3. Brain MR, T2-weighted
sequence, sagittal projection T1-weighted sequence,

Fig. 4. Brain MR,

coronal projection

sode began with abrupt awakening from sleep due
to intense, painful urges to defecate. Within min-
utes, she lost consciousness and developed gener-
alized tonic — clonic convulsions, followed by post-
ictal confusion and fatigue lasting several minutes.
Initially, these events occurred once every one to
two years and were considered as a gastrointestinal
pathology. The patient was evaluated by the general
practitioner and gastroenterologist, esophagogastro-
duodenoscopy, colonoscopy, a computed tomography
scan for cancer screening and laboratory tests were
performed, with no abnormalities found. In 2024, the
frequency of these episodes increased to four or five
episodes per year. All events took place during sleep;
none were reported during wakefulness. There were
no preceding triggers such as alcohol intake, stress,
or sleep deprivation. Neurological examination be-
tween episodes was normal.

Brain magnetic resonance imaging (MRI) revealed
cortical atrophy in the frontal and temporal lobes,
asymmetry of the lateral ventricles, and periventricu-
lar leukoaraiosis (Fig. 1—4).

Overnight video-EEG monitoring was performed.
No ictal events were recorded during the monitoring
period. Interictal epileptiform discharges were noted
during sleep, predominantly in the form of sharp
waves (Fig. 5).

Treatment with levetiracetam 500 mg daily was
started, resulting in a single breakthrough seizure.
After increasing the dose to 750 mg daily, the patient
has remained seizure-free to date.

Discussion

Visceral auras involving painful abdominal or rec-
tal sensations are rare and may originate from the
insular or mesial temporal regions. Gastrointestinal
complaints, in particular abdominal pain, may be the
only manifestation of epileptic activity.

In 2013 C. Cerminara et al. described a case of an
8-year-old boy with no family history of epilepsy, who
suffered from recurrent episodes of abdominal pain
since about 6 months of age. He described the pain
as «a sword-piercing», localized mainly in the epigas-
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tric region and varied from a few minutes to 1 hour,
with a frequency of 5—8 episodes per day, almost
always associated with pallor and nausea, with sud-
den onset and spontaneous resolution. There was no
impairment of consciousness and he never had con-
vulsions; the paroxysms were followed by increased
sleep. He underwent a negative abdominal investiga-
tion; neurological examinations and brain MRI were
normal. Interictal EEG during wakefulness and sleep
displayed bilateral spikes and diphasic sharp-waves
over the temporal leads with a marked increase in fre-
quency during drowsiness; a 24-hour EEG-monitoring
showed several bilateral synchronous and asynchro-
nous temporal spikes during wakefulness and noc-
turnal sleep. The ictal EEG during severe abdominal
pain in the epigastric region with nausea and pallor
showed rhythmic spikes on the centro-temporal re-
gions. The patient started treatment with Carbamaze-
pine (20 mg/kg/day) with a progressive decrease in
seizure frequency. At the last follow-up, when he was
9-years old, he was seizure free [2].

A. Balabhadra, et al. also described a case of a
20-year-old man with recurrent 8—12 minute epi-
sodes of severe «piercing» epigastric abdominal pain
3—5 times per day for six months associated with
non-projectile vomiting followed by lethargy or loss of
consciousness which lasted for a «few minutes» after
each episode. General and local examinations of the
abdomen and nervous system did not reveal any sig-
nificant findings. He was prescribed analgesics and
proton pump inhibitors without any improvement in
his symptoms. Brain MRI was normal. Psychiatric ex-
aminations didn’t reveal any pathology. A 30-minute
awake EEG revealed repetitive sharp waves in the
right temporal leads which were highly suggestive of
an epileptogenic focus arising from the right tempo-
ral lobe. He was started on oxcarbazepine 450 mg
twice daily, showed a progressive decrease in seizure
frequency over a 12-month period and has been as-
ymptomatic throughout the next 4-month period of
follow-up [1].

T.G. Phan, et al. reported an unusual case of ictal
abdominal pain occurring in the setting of parietal
lobe haemorrhage and suggested a possible role
of the somatosensory area in pain perception [8].
A supplementary motor area was considered as
another possible location for abdominal pain. Occa-
sionally focal epilepsy with ictal abdominal pain has
been related to brain tumors and brain disorders [9].
Previous reports on ictal abdominal pain have shown
right parieto-occipital encephalomalacia, biparietal
atrophy and bilateral perisylvian polymicrogyria [5].

There is no conflict of interest.

The nocturnal occurrence of such episodes can
complicate differentiation from sleep disorders, syn-
cope, or parasomnias. The main differential diagnosis
of autonomic epilepsy presenting with abdominal
aura is abdominal migraine, as the two conditions
share several overlapping features. EEG and epi-
sode duration may help distinguish between them,
with abdominal migraine typically lasting longer than
epileptic events. Other important differentials include
irritable bowel syndrome, vasovagal syncope and
symptomatic (provoked) seizures. As well, in contrast
to functional gastrointestinal disorders and reflex
syncope, autonomic epileptic seizures are usually
associated with epileptiform abnormalities on EEG,
which may support the diagnosis. Recognition of this
presentation is crucial, as patients may initially pres-
ent to gastroenterologists or general practitioners due
to the misleading visceral symptoms. Unexplained
paroxysmal gastrointestinal complaints, impairment
of consciousness, and focal abnormal EEG are the
main criteria to establish a diagnosis of focal epilepsy
with ictal abdominal pain, but not all the criteria need
to be present in each case. The abrupt onset, the
spontaneous resolution, and the relatively short dura-
tion of episodes may be helpful for a correct and early
diagnosis. We must also be aware of the stigma that
revolves around the diagnosis of a somatoform disor-
der in these scenarios and quickly consider getting an
EEG, preferably a video-EEG if the facilities are avail-
able for such patients so that their symptoms are not
falsely labelled as «psychogenic» or «functional». If the
EEG findings are abnormal, the treatment involves the
initiation of antiepileptic drugs with regular follow-up
[1]. In this case, the combination of nocturnal onset,
gastrointestinal symptoms, and subsequent gener-
alized tonic—clonic activity suggests either a focal
seizure manifesting as gastrointestinal pain with sec-
ondary generalization or generalized seizure preceded
by a gastrointestinal aura. Video-EEG monitoring con-
firmed the epileptogenic nature and contributed to un-
derstanding the pathophysiology of these symptoms.
Levetiracetam proved effective in achieving seizure
freedom, consistent with current recommendations
for focal and generalized epilepsies.

Conclusions

This case illustrates an uncommon epileptic mani-
festation characterized by nocturnal seizures pre-
ceded by a painful gastrointestinal urge. Awareness
of such visceral symptoms can improve diagnostic
accuracy and timely initiation of appropriate antisei-
zure therapy.
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ABTOHOMHOQ eriAencis 3 raCTPOIHTECTUHAABHOIO AYPOIO
TA HIYHUMU reHePAAIZOBAHUMM HONAACOMMU: KAIHIYHMA BUNAAOK

HesBaykatoum Ha Te, WO aBAOMIHOALHUM BiAb € MOLUMPEHNUM CUMMTOMOM PIBHOMOHITHMX NATOAOTYHMX CTOHIB, Y
OKPEMUX BUMAAKAX BiH MOXe BYyTW MPOSIBOM eriAerncii. ABTOHOMHAO eriAenCisi MOXXe MPOSBASITUCS MAPOKCU3MOAbHVMM
FTACTPOIHTECTUHOABHVMU CUMMTOMAMM, LLLO IMITYIOTb ABAOMIHOABHY MATOAOTIO A60 GYHKLLIOHAABHI PO3ACAM, YCKACA-
HIOKOUM AIArHOCTUKY. Y 36 BUNOAKOX, OMMCAHMX YNPOAOBXK OCTOHHIX 34 POKIB, HAMYACTILLMMK FACTPOIHTECTUHOABHMM
CUMOTOMOMM BYAU OBAOMIHOABHUM GiAb, HYAOTA, GAIOBAHHST TOLLO. HE3BOMKAKOUM HA 3AMPOMOHOBAHI NATODI3IOAO-
MYHi MEXAHI3MW, EeTIOAOTiS OBTOHOMHOI eniAencCii 3 TACTPOIHTECTUHOABHUMK MPOSIBAMK 3AAULLAETECST OCTATOYHO HEe
3'SICOBAHOIO; 3riAHO 3 HOSIBHUMM TINOTE3AMU, MOXXAVBUMMN AXKEPEACAMU EMIAENTUYHOT OKTUBHOCTI € AIASHKO CUABBIEBOI
LLJAVHM TG OCTPIBLLEBA KOPA. POHHE PO3Mi3HOBAHHS TAKMX CTOHIB € KPUTUYHO BAXKAMBMM, OCKIAbKM CBOEYACHE MPU3HO-
YEeHHS1 MPOTUHANAAOBOI Tepanii € KPUTUYHO BODKAMBUM AAST MTOKPALLLEHHST CTOHY NALIEHTA.

KAIHIHW BUMQAOK. MNALEHTKA 3BEPHYAAQCH 3i CKAPIaMM HA MOBTOPRIOBAHI HiYHI €Mi30AM MPOTSIFOM KIABKOX POKIB,
WO MOYMHAAMCD 3 PAMTOBOrO NMPOBYAYKEHHS Yepes3 BOAICHI NO3VBY A0 AePeKaLlii, 3 MOAQABLLOKO BTPATOKO CBIAOMOCTI,
O3BUTKOM reHEepPAAI3OBAHOTO TOHIKO-KAOHIYHOrO HAMAAY TA MOCTIKTAABHOI CMAYTOHOCTI CBIAOMOCTI. HOCTOTA eni3oAiB 3
4ACOM 3POCAA AO 4—5 HA PIK, BOHW BUHUKOAM BUKAKOYHO MiA HOC CHY, 3MiH Y HEBPOAOTYHOMY CTATYCI MiXK HONAACQMU HE
CNoCcTepPIraAnoCh. MArHiTHO-PE30HAHCHA TOMOTPAdISI FOAOBHOTO MO3KY BUSIBUAQ BIAQTELAABHY KOPTUKAABHY ATPOdIO
ANOBOHMX TO CKPOHEBMX YOCTOK, ACUMETRIIO BIYHMX LLUAYHOUYKIB TQ MEPUBEHTPUKYASDHUA AEMKOAPEO3. [Mia 4aC HIYHOTO
BiA€O-EEM-MOHITOPUHIY BUSIBAEHO IHTEPIKTAABHI TOCTRI XBUAI Y $Q3i CHY 6e3 peecTpaLi iIKTAAbHUX NOAiX. Ha TAI Tepanii
Aesetmparetramom (500 — 750 mMr/A0B0Y) AOCSITHYTO MOBHOMO KOHTPOAKD HAMOAIB.

O6roBopeHHs. [MoEAHAHHS HIYHOTO AEOBIOTY, TACTPOIHTECTUHOABHMX CUMMTOMIB | HACTYMHUX FrEHEPAAIZOBAHMX
TOHIKO-KAOHIYHMX HAMOAIB Y LbOMY BUMNAAKY CBIAYMTD HA KOPUCTb GOKAABHOMO HAMOAY 3 FOCTPOIHTECTUHOABHVMM
MPOSIBOMM TO BTOPVHHOKO FTEHEPOAI3ALEt0 aB0 reHepPaAi3OBAHOITO HAMAAY 3 FACTPOIHTECTUHAABHOKD AYPOIO. Biaeo-
EEM-MOHITOPUHI NIATBEPAVB €NIASMTOreHHyY MPUPOAY €Mi30AIB | AO3BOAMB YTOYHUTU iXHI NATOQIZIOAOCTYHI MEXAHI3MU.
MPU3HAYEHHS1 ASBETUPALLETAMY 306€3MEYNAO NOBHUM KOHTPOAL HOMGAIB.

BucHOBKMW. Liel BUNaAOK INOCTPYE PIAKICHMM BAPIAHT eniAenCii 3 HIYHUMKX HONMOAQMU, SIKUM NePEAYIOTb FaCTPO-
IHTECTUHOABHI CUMMTOMW. PO3Mi3HABAHHST MOAIBGHMX BICLLEPOAABHUX CUMMTOMIB MOXE CMPUSITY PAHHIM AIQrHOCTULL TA
CBOEYACHOMY MPU3HAYEHHIO OAEKBATHOI Tepanii.

Keywords: 0BTOHOMHQ eniAencisl, BICLLePOAbHA Aypa, rACTPOIHTECTUHAALHI CUMMTOMM.
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AHTMOKCUACOHTHO HENpPONpPoTeKLisa B HEBPOAOTii:
MOXXAUBOCTI TO NepCneKTUBM 3aCTOCYBOHHS

PO3IAGHYTO Cy4aCHI MOMASIAM HO POAb XPOHIYHOrO CTPEeCy TA ieMii FOAOBHOrO MO3KY TA, BIiAMOBIAHO, YTBOPEH-
HS1 BIABHMX POAMKAOAIB (OKCUAQTMBHUIA CTPEC) HA MPOLECU HEMPOHOABHOIO ANOMTO3y (AECTPYKL|S HENPOHAABHKX
MeMOPAH, MOPYLUEHHST GYHKL MITOXOHADIN) | HEMPOMEAIOTOPHUIN AMCOAACHC SIK MPOBIAHUIA YUHHUK PO3BUTKY QHTIO-
HEBPOAOMYHOI MATOAOTI. 3 LbOro MOMSIAY MPOAHOAIBOBAHI MEPEBAry CrpPsSIMOBAHOI AHTUOKCUAGHTHOI GapMaKkoTe-
panii ik HEOBXIAHOTO KOMMOHEHTA KAIHIYHOI CTpaTerii KOMMAEKCHOI HeMponpoTeKLji. BUCBITAEHO BUMOTM AO BUOOPY
OMTUMAABHOTO GAPMAKOAOTIYHOIO IHCTRYMEHTY 3a3Ha4YeHOi cTparterii,. OCOBAVBY YBAry MPUAIAEHO MEXAHIBMAM Al TO
OCOBAMBOCTSIM KAIHIHHOTO 30CTOCYBAHHS MOAEKYAU ETUA-METUA-TIAPOKCUMNIPUANHY CYKLUMHATY — PEYOBUHM 3 YHIKOAb-
HAMU KAIHIKO-OAPMAKOAOTYHUMM BAQCTUBOCTSIMU, SIKI AQKOTb 3MOTY PECAIZYBATU CTPATETIKO NATOFEHETUYHO OBrPYH-
TOBOHOI AHTUOKCUAQHTHOI HEMPOMPOTEKTMBHOI GAPMAKOTEPANIi MNPU MOPYLUEHHSIX MO3KOBOrO KPOBOOOIrY TA iHLLMX
GOPMOX 30XBOPKOBOHb FOAOBHOIO MO3KY, O TAKOXX MPY KOPAIOHEBPOAOTIYHIM NATOAOTI. ASTAABHO PO3MSIHYTI KAIHIYHO
ebEKTMBHICTb ETUA-METUA-TIAPOKCUMIPUAMHY CYKLIMHATY TA MOro XApaKTEPUCTUKK Be3nevHocTi. OcobAMBY yBAry Npw-
AIAEHO MOXXAMBOCTSIM ETUA-METUA-TIADOKCUNIPUANHY CYKLMHATY SIK GHTUOKCUAQHTA MPSIMOTO TA HEMPSIMOTO TUMY Al
LLLO € MOro rOAOBHOK MEPEBArOK HOA IHLLMMM 30COBAMM HENPOMPOTEKTOPHOIO TMMY Ajl. OBrPYHTOBAHO 30CTOCYBAHHS
«T-MekcaTty» — NpenapaTy ETMA-METUA-TIAROKCUMIPDUAVHY CYKLIMHATY, SIKUA ONTUMOABHO BiAMOBIAQE KPUTERISIM BUOOPY
IHCTPYMEHTY HEMPOMPOTEKTOPHOI AHTMOKCUACQHTHOI dapMAKoTepanii LLOAO SIKOCTI, 3PYYHOCTI BUKOPUCTOHHS Mpw pi3-
HUX GOPMAX KAIHIYHOTO nepebiry T CTYMEHSIX TIXKOCTI KAIHIYHOT KAPTUHM 3AXBOPIOBAHHST TO NIARAMETRIB 6€3Me4HOCT.

KAto4oBi CAOBA: HENPOMPOTEKLS, AHTUOKCUACHTW, MOPYLLEHHST MO3KOBOIO KPOBOOBIrY, ETUA-METUA-TIAPOKCUIMI-
PUAVHY CYKUMHAT, «T-Mekcar.,
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[HWM i3 HaMBaXK/IMBILLMX YAHHUKIB PO3BUTKY de-

HOMeEHY Ae3ajanTalii opraHiamy BHacnigoK nopy-
WeHb NPOLECIB LIEHTPabHOro peryntoBaHHs BU3HAHO
XPOHIYHMIA CcTpec. BUBYEHHSA CTpecOoreHHuxX peakLin,
Hacamnepea Ha PiBHi LieHTpanbHOI HEPBOBOI CUCTe-
mu (LHC), aHani3 mexaHi3MiB iXHbOro PO3BUTKY Ta
WNAXiB MOXAMBOI hapMaKoOriyHOI KOpPeKLii ocTaH-
HiMM pOKaMKW MNpUBEPTaAE 0COGAUBY yBary He nuuie
HenpodapMaKonoriB, a U KIiHILKUCTIB — HEBPOOTIB,
Kapgaionoris, ncuxiaTpiB, raCTPOEHTEPOSIOriB, a TAKOX
CiIMEMHMUX NiKapiB, Yy MNOBCAKAEHHIM MpPaKTULi AKUX
CTpec-iHAyKOBaHa naTtoforia nocigae 4dinbHe Micue.
AKTyanbHOO LS npo6nema € ana YKpaiHW, OCKiNbKK
B YMOBax MOBHOMACLWITA6HOI BiHW 3HaYHa KinbKiCTb
HaceneHHsa 3a3Hae Aii XpOoHIYHOro cTpecy, Wo dopmye

NOTYXKHE MIArPYHTA AN PO3BUTKY «XBOPOO LMBINi3a-
Lii», 4O SKMX HanexaTb LepebpoBacKyasipHa M NCUX0-
coMaTMyHa naTtonorig, a Takox HeBpo3u [3, 10, 23].
[epnani 6inblWMKA iHTEPEC OCTAHHIMU POKaMW BUKIIK-
Ka€e 3acToCyBaHHS npenapaTiB NepeBaKHO aHTMOK-
CWAAHTHOro TUNY Aii, Ki BUKOPUCTOBYIOTb Y Cy4acHin
KNiHIYHIA NpaKTWLi Ana Tepanii pisHUX 3aXBOpPlOBaHb.
3 4MM NOB’A3aHNI 3rajaHni iHTepec AOCNIAHMKIB
i KNiHILMCTIB A0 Uiei rpynu nikapcbKkux 3acobiB? Ha-
camnepeq i3 ponsto, SKy BigirpatoTb peakLii okcuaa-
TMBHOIO CTPECy B NOPYLIEHHI )uTTeaianbHocTi LUIHC ta
natoreHesi Bcix Gopm «xBOpOO6 LMBINi3aLlii», a TaKOX
3 06rpyHTyBaHHSAAM HeOoO6XiAHOCTI KopeKLUii BinbHOpa-
OWKanbHUX MPOLIECIB K HaWBaXKIMBILIOrO Hanpamy
HEeMPONPOTEKTOPHOI dapmaKoTepanii.
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YTBOPEHHS BiflbHUX paguKaniB € OAHUM i3 HaWyHi-
BepCaNbHIilIMX MEXaHI3MIB XUTTEQIANbHOCTI KIITUHM
Ta NMpoLuECiB, L0 peani3ytoTbCs B MiXKKTITUHHOMY MPo-
cTopi. BinbHi pagMkanu € HEBIA'EMHUMM CYNYTHUKaAMM
OKMCHMX peaKLir i MaloTb MOTYXKHY XiMi4HY Ta 6iono-
riYHy aKTUBHICTb.

BinbHOpaaMKanbHE OKUCHEHHS Chig po3rnsagaTtu
K HeoObXigHy MeTaboniyHy NaHKy B OKMCHOMY ¢ocC-
dopuntoBaHHi, 6i0CMHTESI NpOCTarnaHauHIB i HyKe-
THOBMX KWCMOT, IMYHHMX peaKLiax Touo. 30Kpema,
BiflbHi paaMKanu yTBOPIOOTLCS Nif Yac NepPeKncHoOro
OKMCHEHHS UPHMUX KUCIOT 3i 3MiHOIO Pi3nYHMX BRac-
TUBOCTEN BI0NOTIYHMX MeMOpPaH. 3 iHLWOro GOKY, Biflb-
HOpaAMKaibHE OKUCHEHHS € YHiBepcanbHUM natodi-
3ioforiyHnM deHomMeHoM npu 6aratbox NaToOrivYHMUX
CTaHax, a TaKoX, WO AyXKe BaxK1MBO, 060B’A3KOBOIO
Ta CyTTEBOK CK/IAA0BOK MEXaHi3MiB BIKOBMX 3MiH
OopraHiamy Ta YLWKOAXKYBabHOI [1ii XPOHIYHOIO CTPecy,
CYAMHHOI Ta HenpoaereHepaTMBHOI NaToNOrii MO3KY,
6aratbox GopM MNCUXOCOMATUKK (apTepianbHa rinep-
TEeH3is, ilwemiyHa xBopoba cepus, BeretocyauHHa
JWCTOHIA) Towo. [18, 33, 34].

TunoBuUM ABMLLEM MPU BCiX NepepaxoBaHUx Npo-
Luecax € AediumT KUCHIO B TKaHWHaX. Y pasi nopyLieH-
Hfl €HeprocuMHTEe3yBas/lbHUX peaKLuii Ta HEenoBHOro
BiHOBJ/IEHHS KMUCHIO YTBOPIOOTLCA BUCOKOPEAKTUBHI
(i TOMy TOKCHMYHI) BiNbHI paguKkanu abo NpPOAyKTH, LLO
iX reHepytoTb [19]. MNMaToNOriYHMI BNAMB BiNbHUX pa-
JVKaniB NoB’a3aHunin Hacamnepes 3 iXHbOW i€l Ha
CTPYKTYPHO-bYHKLIOHaNbHI XapaKTePUCTUKKN Bionoriy-
HUX MemMOBpaH. AK BiAOMO, OAHUM i3 OCHOBHUX KOMMO-
HeHTIB meMbpaHu € docdoninian [31]. B ymoBax iwe-
Mii Ta rinokKcii BigbyBaeTbCa aKTMBaLLiS NEPEKUCHOIO
OKMCHEHHS NninigiB Ta, 30Kpema, MembpaHHux ¢doc-
doninigie. Le npn3BoanTb 40 NOPYLIEHHS MPUPOAHOIT
TPaAHCMOPTHO-3axMCHOI GYHKLi GionoriyHnx membpaH,
NiABULLEHHS IXHbOI MIKPOB'A3KOCTi, 3MiHM iXHbOI NPO-
HWUKHOCTI O/19 iOHIB, 3MiHW }XUTTEQISNbHOCTI KIITUHN, Y
nojanbuomy — A0 ii AecTpyKLii Ta 3arnéeni [19].

0Oco0611BO HeGE3NEYHI BiflbHI paguKkanu ansg mito-
XOHApIN, 30Kpema MmiToxoHAapianbHoi AHK (MTOHK).
OcCKinbKK Ha MiToXoHAPIT Nnpunagae 85—99 % KUCH!Io,
CNOXMWTOro KiTMHaMK, Hanbinblua KinbKiCTb cynep-
OKCUA-pagnKana YTBOPIOETbCS camMe B MITOXOHAPI-
ax. Lle cnpuYmMHAE OKWMCHE YLIKOMKEHHS MOJEKyIr
MTAHK i, BianoBigHO, NigBULIYE MMOBIPHICTb MOSIBU
myTauin [24, 29].

OcTaHHIMKM pOKamu 0co6aMBY yBary npuainaoTb
poni MITOXOHAPIM Yy nporpamoBaHi 3arnéeni Kii-
TUH — anonTo3i, WO Po3rNaaatoTb 9K OAMH i3 NPOBIa-
HMX MEXaHi3MiB CTapiHHA Ta naToreHesy Pi3HUX 3a-
XBOpPIOBaHb, 30KpPeEMa aHrioHEBPOJIOTiYHOI Ta HENPO-
JlereHepaTMBHOI NaTonorii. YCTaHOBNEHO, L0 NPOAyK-
TU NMEPEKNCHOrO0 OKMCHEHHS Y HEBENMUKMX KiTbKOCTSX
CTUMY/IOIOTb anonTo3, a Y BENUKUX — CMPUYUHSAIOTD
HEKPO3 KNiTMHM [29, 32]. 3a TaKux yMOB T0JIOBHUM
YWKOAXKYBaAIbHUM YUHHUKOM € BUCOKOAKTUBHWM Tif-
poKcunbHMM pagukan OH-. Lli npouecn maloTb BaxK-
fIMBE 3HAYEHHS ANa rONIOBHOrO MO3KY, 3 Ornagy Ha
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HacnigKkn nowKkomKkeHHa AHK y noCTMITOTUYHMX KAi-
TUHAaX, AKUMK € HENPOHU [24]. TliaBULLLEHA NPOAYKLIN
BiNlbHUX paguKaniB € OAHIED 3 NPUYMH TPUBAOro
cnasmy uepebpanbHUX CyauMH, MPOrpecyBaHHs MOCT-
iLlemMiyHOro HabpsiIKy Ta AereHepaldii HEMPOHiB Yepe3
NOPYLLUEHHS LiTICHOCTI MeMbpaH npu pisHMX Gopmax
XPOHIYHOI iluemii ronoBHOro Mo3sky (XIFM).

OcTaHHIM YacoM OKcuaaTMBHUK CTpec po3lrnaaa-
I0Tb TAKOX K O[IMH i3 MPOBIAHUX YUHHUKIB NaToreHe-
3y HenpoaereHepaTMBHOI NaToNorii, 30KpeMa XxBopob
Anburermepa Ta [MapKiHcOHa, PO3CiSHOro CKIeposy
Towo [29]. MowKoaKyBanbHUI BNIXMB NPOAYKTIB MNe-
PEKUCHOIO OKUCHEHHs Ha MTAHK HenpoHiB crnpunyun-
HSI€E PO3BUTOK iXHiX MyTaLii. Bigomo, o nopyweHHs
6GiNKOBOro CUMHTE3Y BiAirpatoTb BaxKIMBY pPoO/b SK Y
naToreHesi HEBPOOriYHUX 3aXBOPIOBaHb, TaK i B MPo-
Lilecax CTapiHHS, SKi nexaTb B iX OCHOBI.

Yce 3a3HayeHe BULLE TaKOXK CTOCYETbCA CepLeBo-
CYAMHHOI cUCTeMU. AKTMBALIA BiNlbHOPaAWKaIbHOIO
OKWCHEHHS MPU3BOAMTbL 4O Cna3My KOPOHAapHMX Cy-
AWH, € BaXXTMBUM YUHHWKOM BUHWKHEHHSI CTEHOKap-
Aii Ta iHbapKTy MioKapaa, NPUCKOPIOE TEMM PO3BUTKY
aTepoCKIepody, 30Kpema CyauH FOIOBHOrO MO3KY,
NPU3BOAMTb A0 PeaKLii Ba30KOHCTPUKLT Towwo [36].

OKpeMo cnif po3risHYyTU POJib OKCMOAATUBHOIO
CTpecy B npouecax cTapiHHs. Bigomo, o TpuBanictb
MWUTTS Yy PISHUX BMIIB TBApUH 06EpPHEHO NMPOMNopPLin-
Ha IHTEHCMBHOCTI OKMCHOro meta6oniamy [30]. Tomy
O[IHIEI0 3 MNPOBIAHUX Cy4YaCHUX TEOpPiK CTapiHHA €
BinbHOpaaunKanbHa [22, 25], 3rigHO 3 KOO r0/IOBHUM
YUMHHMKOM BIKOBMX 3MiH OpraHiamy, Hacammnepesn y
rOIOBHOMY MO3KY, € aKTUBaLlis NpoLeciB BilbHO-
paguKanbHOrO OKWCHEHHS Ta YTBOPEHHS CYNepoK-
CUOHOIO M TiAPOKCUNBbHOIO paauKaniB i CUHINIETHOIO
KUCHIO, SIKi 6e3nocepeHbO YIKOMXKYIOTb TKaHWUHMU
pi3HMX opraHiB Ta cucteM. OCKiflbKM XapaKTepHUM
GEeHOMEHOM CTapiHHS € ilWemis, ue nNpu3BOAMTb [0
noJanbLIoi akTMBaLi BilbHOPaAMKanbHMX MPOLIECIB,
AKi nigcuntoTb iwemisaLlito. TakKuM YUHOM BUHUKAE
XMOHE KOMOo, WO NIEeXUTb B OCHOBI Garatbox ¢opm
BiK-3a/1eXXHOI naTonorii — aTepocKkieposy, Lepebpo-
BaCKy/IIPHUX MNOpylWeHb, XBOpo6 AnbLrenmepa Ta
MapKiHCcoHa, ilemiyHoi XBOpOo6U cepLis, apTepianbHOi
rinepTeHsii Towo.

K BIiOOMO, BIiKOBI Ta CTpec-iHAyKoBaHi 3MiHM B
opraHiami 3 6ioximiyHoro norngay 6arato B YoMy iaeH-
TUYHI [28], @ PO3BUTOK XPOHIYHOIO CTPECY MOXHa PO3-
rNS4aT K CBOEPIAHY «<MOJeNb» MPUCKOPEHOTO CTapiH-
Hs. ToMy 3a3HauveHi GopMK BiK-3anexHoi naTonorii €
3HAYHOIO MipOIO CTPEC-3aNEKHUMMU, B iXHIM OCHOBI Ne-
¥WUTb aHaNori4YHWM NPOBIAHWUM MEXaHiI3M PO3BUTKY —
aKTMBaL,ia BiNlbHOPaANKaNbHOIO OKUCHEHHS.

OTKe, HEMa€E CyMHIBIB y HEOOXiAHOCTI cnpsMoBa-
HOro GapMaKoforiYyHoro BM/IMBY Ha MNPOLECU YTBO-
PEHHS BiNbHUX paguKanis, TO6TO PO3po6LIi PeYOBUH
aHTMOKCWMAAHTHOrO TMNY Aii ANs 3acToCcyBaHHS B Ki-
HIYHIM NpaKTuULi.

9K BigOMO, B OpraHi3mi icHye noTy»KHa NpupoaHa
cUcTEMa aHTMOKCMAAHTHOIO 3aXWUCTY, NpeacTaBieHa
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AK depmeHTaMKn (CynepoKcuaanucmyTasoro, KaTtana-
3010, [NyTaTiOHNEPOKCHAa30t0), Tak i BI0NOoriYHO akK-
TUBHUMU PEYOBUHAMMU, LLO 3aXULLLAOTb HANYYTIMUBILLI
J10 WKiAAWBOI Aii BiNbHWUX pagnKaniB GioNorivHi CTpyK-
TYpH (o.-ToKOdEepon, ryTaTioH, acKopb6iHOBa KUC/OTa,
GeHonn, cevyoBUHa, AesiKi aMiHOKMCAOTU (METIOHIH)
Towo) [33]. OaHak 3a 3HA4yHOi aKTMBaUii npoLleciB
BilbHOPaAMKaNbHOrO OKMCHEHHS LISl CUCTEMA BXKE He
B 3MO03i eDEKTUBHO 3axXMUCTUTU CTPYKTYPU-MillEHi Ta
OpraHi3am 3aranom Bif YWKOAXKyBaNbHOI Aii BiflbHMX
paguKkanis. ToMy eK30reHHa KopeKLis 3a3HadyeHux
MPOLIECIB € Ay)Ke BaXK/TMBUM YAHHMKOM NepeprBaHHs
XMOHOro Kona Ta HeobXigHO CKN1aAoBOK NaToreHe-
TMYHOI dpapMaKoTepanii BiK-iHAyKOBaHOI Ta CTpec-
iHAYKOBaHOI NaTonorii, AKy B LUMPOKOMY CEHCi MOXHa
po3rnsaaaTM K «<xBopoOy aganTaliir. 9K Ana cTapiHHS
3arasiom, TaK i 415 CTpec-3anexHux 3axBoptoBaHb (Co-
MaTMYHOrO Ta MCUXOreHHOro XapaKTepy) NnpuraMmaHHe
ocnabnieHHs aganTtauiHO-KOMMNEHCAaTOPHUX peaKLin
i, 3peluToto, «3pMB adanTallii», WO MaHibecTye y BU-
rNai naTonorii — NeBHOT «xBOPO6GU LMBINi3aLlii».

ICHYE BenMKa KiNbKICTb NiIKAPCbKMX 3aC06iB, SKUM
npuMTaMaHHi aHTMOKCKMAAHTHI BnactuBocTi [1, 18, 33],
ane ansa 6inbwocTi 3 HKUX (acKopbiHOBa KucnoTa,
o.-TOKOGEPOS, METIOHIH, NiNOEBaA KMUCNIOTa) XxapaKTep-
Ha «3arafbHoMeTaboniYHa» Aid, TO6TO BIACYTHICTb
cneumoiyHOCTI WOA0 NEBHUX opraHiB i cuctem. Lle,
3 0AHOr0 GOKY, PO3LIMPIOE CNEKTP iXHbOrO KiHIYHO-
ro 3aCTOCyBaHHS, a 3 iHWOro — pobuTb 3acobamu
«DOHOBOI» Tepanii, AoUiNbHOI NuLle K OMH i3 KOM-
NMOHEHTIB KOMMEKCHOI Tepanii, Ta YCKNaAHIOE OLLiHKY
iIXHbOr0 BHECKY B ePEKTUBHICTb TAKOi cTpaTerii.

IHWIi aHTMOKCKMAAHTU — noXiaHi peHonis (quéyHon,
npo6ykKon, osliheH) abo He 3HANLLNKU LMPOKOro 3acTo-
CyBaHHS B KNiHIYHIM NPaKTULL Yepe3 TOKCUYHICTb, abo
HeJoCTaTHbO BMBYEHI, TOMY iXHi @HTUOKCHMAAHTHUM
noTeHLian NOBHICTIO HE BCTAHOB/EHO [6].

TaKMM YMHOM, iHTEPEC CTAHOBUTb SIK MOLIYK HOBUX
NiKapcbKMX 3aco6iB 3 aHTUOKCUAAHTHUM TUMOM Aii,
TaK i MOX/IMBOCTI 3aCTOCYBaHHS 3 LIiEI0 METO0 Bifo-
MWX Npenaparis.

OOHWM i3 HaMbIiNbl LiiKaBKUX | NEPCNEKTUBHMX 3a-
COo6iB /19 3aCTOCYyBaHHA B HEBPOJIOTiYHIM NpaKTuLi B
yMOBax NaToJfIoriYHOro Br/MBY, 30KpEMa XPOHIYHOro
CTpecy Ha cyauMHHe pycno Ta YHKLIi HeEpPBOBUX Ki-
TMH y UHC, € eTun-metun-rigpoKcmnipnanHy cyKumHat
(EMITIC).

OCHOBHMMM NPUYMHAMM iHTEPECY [0 LIbOro 3acoby €:
1) cneuudiyHa HEMPOTPONHA aKTUBHICTb;

2) wwupoTa Ta di3ioNorivyHiCTb KIiHIKo-papmakonoriy-

HUX edEKTIB;

3) BMIMB Ha MNpPOBiAHI dyHOAMEHTaNbHI MexaHi3mMu

PO3BUTKY «iLLEMIYHOIO KacKaay»;

4) BUCOKMWW piBEHb BE3MNEKN.

ETUN-MeTun-rigpoKCcunipuamMHy cykKuuHat € noxia-
HUM BypLITUHOBOI Kncnotu (BK) — opHiei 3 HanBax-
NNBILIMX NPUPOAHMUX PEYOBMH B OPraHiaMi JIIOAUHM.
BoHa € OCHOBHMM KOMMOHEHTOM yHOaMEHTaNbHUX
6ioxiMi4HMX npoueciB, 30Kkpema uukiy Kpeb6ea, o

3abe3rnevyye eHepreTmyHi npouecu B KiiTnuHax. Ponb
BK B opraHiami nonsirae B TOMy, WO MNOPIBHSAHO 3
iHWKMMK CNONyKamu Takoro TWMy BOHA LWBKWAKO Nid-
BULLYE piBEHb MaKpoepriyHux docdatie (ATD, AAD)
i BiHOBNEHUX MITOXOHAPiIaNbHMX HiKOTMHaMigaae-
HiHOWHYKneotuais (HA), NpUCKOPIOE 06Ir Yy KAITUHI
BiOHOBHMX CUHTETa3, NiaTpumye isionoriyHi napa-
METPK TpaHcnopTy KucHio [8, 20]. Baxnueo, wo bK
JIErKO OKMCHIOETbLCSA HaBITb 3@ YMOB FiMOKCIi, KoMK He
BinGyBa€eTbCsl OKUCHEHHS HA/I-3anexHux cyberparis.
MpK rinoKcii aKTUBYETbCS CYKLIMHAT-3aNIeXXHE AUXaH-
HS MITOXOHAPIN, WO CTUMYNOE yTBOpeHHs ATD [20].
EHepreTnyHa noTyxKHicTb npouecy cuHTeldy AT npu
OKMCHeHHI BK cyTTeBO BMLA, HiXK NPU OKUCHEHHI iH-
woro cybetpaty. Kpim Toro, depmeHT cyKkumHaTtaeria-
poreHasa € HavBaX/IUBILWLMM KOMMOHEHTOM ®i3iono-
r4YHOI @aHTMOKCMAAHTHOI CUCTEMM OpraHiamy, a BK —
aHTMOKCWIAHTOM CMPSIMOBAHO| MITOXOHAPIANbHOI Aji.

9K aHTMOKCWMIAHT LWMpPOKOro cnekTtpa Aii BK iHri-
6ye NOYaTKOBI CTafii MEPEKMCHOrO OKUCHEHHS NiniaiB
y HEMpoHanbHMX MembpaHax, BianoBiganbHi 3a yTBO-
PEHHS aKTMBHMX GOPM KWUCHIO Ta MOSIBY TOKCUYHMX
aKTMBHMX MOHIB 3anisa (Fe2+*), 1 aKTUBYE GepMeHT
cynepoKkcuaaucmyTagy, To6To npautoe i K 61oKaTtop
YTBOPEHHS BiflbHUX paauKaniB, i GK iXHS «nacTKar.
Y pesynbraTi peani3yeTbCs HanMBaXKIMBILLMKN KOMMO-
HeHT Aaii BK — meM6paHONpOTEKTOPHMI SK LLOAO0
30BHILLHIX, TaK i BHYTPILHIX MITOXOHApPiaNbHUX MeM6-
paH, HOpMarni3yeTbCsa TpaHCMeMOPaHHUIN KanbLi€BUN
TOK, BMICT NiNigHNX dpaKLuin i CNiBBIAHOLWEHHS XOnec-
TepuH/docdoninign.

ByplTMHOBa KMCNoTa — OAMH i3 HeGaraTtbox Heu-
POMNPOTEKTOPIB, KU B YMOBAX iLIEMIi YNHUTb NPAMY
3aXMCHY Ait0 OO0 MITOXOHAPIM, CAPUSOYNM HOpMa-
nisauii 6ioximiyHMx npoueciB y uuknai Kpebea, nig-
BULLYIOYN aKTUBHICTb NPOLIECIB OKUCHOIrO docdhopu-
JIIOBAHHS Ta iHTEHCUBHICTb cuHTE3y AT®. Mpu LbomMy
TaKOX MNiABULLYETbCS CTIMKICTb HEMPOHIB A0 TiNOKCii.
barato B 4omy Le nNoB’A3aHo 3 TUM, Wo BbK He nuwe
aKTUBYE CYKLUMHaATAErigporeHa3He OKUCHEHHS, a #
BiAHOJ/IOE aKTUBHICTb K/1lO4OBOIO OKMCHO-BiAHOBHOIO
GEepMEHTY AMXanbHOro MITOXOHAPIaNbHOro JaHLto-
ra — UMTOXpOMOKcuaasm [6, 35].

3aBasikyM BMAMBY Ha KOHbOpMaLiMHUK cTaH 6in-
KOBUX MaKPOMOJIEKYNT CUMHANTUYHUX MeMOpaH i, 30-
Kpema, peuentopHux cTpyKtyp BK mae Hecneumdiy-
HWUM MOayNtOBaNlbHUN €PEKT LLOA0 HEMPOMEAiaTOPHUX
cuctem (ramma-amiHomacnsHa kucnota (FTAMK), go-
damiH, aLeTnnxoniH), Wo BM3Ha4Yae ii HOOTPOMHY M
aHKCIONITUYHY Aito, a TaKoX rinoninigeMivyHum i aHTK-
arperaHTHuin edbektu [35].

Omke, BK BWMKOHYE ponb yHiBepcanbHOro agan-
TOrEHY, L0 CMPUSE aKTMBaLii NPOLECIB BiAHOBNEHHS
OopraHiamy i Hacamnepeq roJloBHOro MO3Ky B yMOBax
CTPECOBOro BMMBY (ilLEMIis Ta MiMNOKCiA B Mexax pis-
HUX GOPM aHriOHEBPOMOTIYHOI NaTonorii).

3a TpuBanoi iweMii HeMUHy4Ye BUSBASIETbCA de-
HOMEH «3pWBY afanTauii», Konu Gi3ioNoriYHi CyKLn-
HaT3a/leXHi npouecn He B 3MO3i NigTpumMyBaTUCA

YKPAIHCbKWUA HEBPOJIOTIYHUM XYPHAN -

2026, N21



JIIKAPCbKI 3ACOBU B HEBPOJNONII | MEDICINES IN NEUROLOGY

YKPATHCbKUA HEBPOJIOTIYHUMA XYPHAN -

Ha HaNeXHOMy PiBHi 3a paxyHOK BHYTPILLHIX pe3ep-
BiB opraHiamy (To6To eHgoreHHoi BK), wo nigcu-
Ntoe eHeprogediunT KNiTUH, aKTUBaL,ito NEPEKUCHOTO
OKMCHEHHS finigiB, 30Kpema membpaHHux docdo-
ninipis. Lle npu3BoAWMTbL [0 MOPYLWEHHS MNPUPOAHOI
TPaHCMOPTHO-3aXMCHOI YHKLIiT 6i0NoriYHMX MeM6-
paH, NiABULLIEHHS IXHbOI MiKPOB'A3KOCTI, 3MiHW iXHbOI
NPOHWUKHOCTI AN MOHIB i UTTEAIANBHOCTI HEMPOHa, a
3peLuTo — A0 AECTPYKLUii Ta 3arnbeni. Lle 3ymoBntoe
JIOLINBbHICTb CNPSAIMOBAHOiI €K30reHHoi dapmMakosno-
rivHoi KopekKuii piBHa BK y LLHC B ymoBax iwewmii. Oa-
HaK cnig nam’aTaTtu, Wo Npwv FiNoKcii, Konu npouecu
eHepro3abesrneyeHHs HEMPOHIB TPaHCHOPMYIOTLCS B
peakLii aHaepob6HOro rMikonidy 3 PO3BUTKOM flaKTaT-
auunaosy, eksoreHHo BBedeHa BK moxke noripwuntn
KMCNOTHO-OCHOBHWIM GanaHC y HEPBOBIM TKAHMHI, WO
nNpu3BOAMTb A0 NOAANbLIOr0 3aKMCAHHS KIITUHHOMO
cepegoBulla. Lle yHEMOMKIMBAOE MOBHOLIHHY KO-
PeKLito GYHKLIM OCHOBHUX «BGioreHepaTopiB eHeprii»
KNITUH — MITOXOHApPIM [16]. OnTMManbHUM BapiaHTOM
papmMaKonoriyHoro BNaMBY 3a TaKUX YMOB € 3aCTOCY-
BaHHs conewn bK, 3okpema EMITIC.

I3 KniHiko-dapmakonoriyHoro nornagy EMITIC
MOXHa po3rnsagatv fK ONTMMaNbHUW LMTOMPOTEK-
Top. JIerko npoHuKaw4yn Kpidb remartoeHuedaniy-
HUM Gap’ep i BonoAitoun cneundivyHo TPOMHICTIO 40
TKaHWH Ta CTPYKTYp MO3Ky, EMITIC edbeKTUBHO KOM-
neHcye aediunt eHaoreHHoi BK B ymoBax XpoHi4HOI
iwemii LUHC, 6epy4n y4acTb B yCix peaKLisx eHepro-
3abe3neyeHHs HENPOHIB. Ha BigMiHy Bif €K30reHHo
BBeaeHoi bBK EMITIC B ymoBax ilemii peaniaye npamy
3aXMCHY [it0 OO0 MITOXOHAPIM, CNPUSIOYM HOpMa-
nisauii 6ioximiyHMx npoueciB y uuknai Kpebcea, nig-
BULLYIOYN aKTUBHICTb NMPOLIECIB OKUCHOIro docdhopu-
JIIOBAHHS Ta iIHTEHCUBHICTb cnHTE3Y ATD [13]. Takum
yuHomMm, EMITIC He nuwe € aKepenom MNONOBHEHHS
eHaoreHHoi BK, a 1 3a6e3neyye NOBHOLHHE (YHK-
LLiOHYBaHHS MITOXOHAPIM K FOMOBHOI YMOBW @HTWII-
noKkcuyHoi aii. Came 3 UMM NoB’A3aHa HopManisalis
}YHKLIOHaNbHOI aKTMBHOCTI ABOX 6a30BMX PpepMeH-
TiB TKAHWMHHOIO [AMXaHHA — CyKUMHaTAerigporeHasu
Ta UMTOXPOMOKCHMAA3M, Wo 3abeaneyye peanisauiio
aHTMOKCWAAHTHOI Aii — OAHOro 3 MPOBIAHUX Mexa-
Hi3miB fii EMITIC [35, 37]. OcTaHHi# NpurHiyye no-
YaTKOBI CTafii NEePeKNCHOro OKMCHEHHS NiniaiB y Hew-
pOHanbHUX Memb6paHaXx, BiAnoBiganbHOro 3a YTBO-
PEHHS aKTMBHMX GOPM KWUCHIO Ta MOSIBY TOKCUYHMX
aKTMBHMX MOHIB 3anida (Fe2*), aKi 610KylOTb aKTuB-
HiCTb depMeHTy cynepoKeuaanucmyTasm [17]. 3aBasku
KOMMJIEKCHOMY aHTMOKCcHMaaHTHOMY edekTy EMITIC
MOXJIMBa MEMOpPAHONPOTEKLA — BiAHOBMIEHHSA }i3un-
KO-XiMIYHMX BNACTMBOCTEN HEMpPOHaNIbHUX MEMOpPaH,
dYHKLIT MOHHWUX KaHanis Towo [4, 26, 37]. Hopmaniza-
Lis Qi3MKO-XiMIYHUX BNACTUBOCTEN SIK 30BHILLHIX, TaK
i BHYTPILWHIX (MiTOXOHAPIaNbHMUX) MEMOpPaH — edeKT,
KWW BKpPaK PiKO AOCAraeTbCs 3a AONOMOTrO iHLWNX
LIMTONPOTEKTOPHMX 3aCO06IB.

TakMM 4YWHOM, MOELHAHHHA MOJIIKOMMNOHEHTHOIO

MY/ITUMOLANIBHOIO aHTMOKCUMAAHTHOIO M aHTUTINOK-
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CUYHOro mexaHiamiB aii EMITIC BM3Ha4Yae MOro Mox-
JNIMBOCTI SIK CBOEPIAHOro Ta NepCcrneKTUBHOMO HEMpo-
NpOTEKTOPa, CTPEC MPOTEKTOpa Ta reponpoTexkTopa.
3 KniHiko-dbapmakonoriyHoro nornagy EMITIC moxHa
po3rnsaaaTi K HEMPOTPOMNHUM adanToreH, LWo niaBu-
LLLYE CTiIMKICTb HEMPOHIB rONI0OBHOIO MO3KY Ta 36epirae
dyHKUii LUHC 3a HecnpuatanBux ¢isionoriyHmx (cta-
PiHHS) Ta NaToNOriYHMX (CTPEC, ileMid, HempoaereHe-
paLiis) ymoB.

Kpim Toro, EMITIC 3a paxyHOK BNMBY Ha KOHOP-
MaLiMHUK cTaH GINKOBUX MaKpPOMOJIEKYN CUHaMTHY-
HUX MeMbpaH i, 30Kpema, PeLenToOpHUX CTPYKTYP Mae
HecrneundiyHnn MoayntoBaibHUM ebEeKT LWOoAO HEW-
pomMeaiatopHux cucteMm. Hanpwknag, nigBuuiye cro-
piaHeHictb TAMK-peuenTopiB go F'AMK, aktuBye goda-
MiHEepriyHi Ta XoNiHepriyHi npouecu, To6To HopManiaye
aKTUBHICTb CUCTEM, SIKi HanbinbLue ocnabneHi npu Xpo-
HiYHOMY CTpeci, CTapiHHi M HernpoaereHepaTUBHIM Na-
Tonorii (nemeHLuis, xsopoba MapKiHcoHa Towlo) [4, 21].

[Ons EMITIC xapaKTepHi TaKi BaXK/IMBi Y KiiHIYHOMY
BiAHOLLEHHI BNaCTMBOCTI, K HOOTPOIHA, aHKCIONITUY-
Ha Ta MPOTUCYAOMHa Ais, a TaKOoX rinosinigemMiyHa
[is (BHUKEHHS PpIiBHA 3aranbHOro XosecTtepuHy Ta
NiNONpoTeiHiB HU3bKOi NYCTUHU M 36iNblUEHHS BMICTY
NinonpoTeiHiB BUCOKOT MYCTUHW) | CNPUSTAIMBUIA BNIMB
Ha Peonorito KPoBi (iHribyBaHHA arperadii TpomGoLu-
TiB Ta NiABULLEHHSA aHTUTPOMOOreHHOro noTeHuiany
eHgotenito) [ 11].

Y KniHivHin npaktuui EMITIC € ayxe uiHHUM iH-
cTpymeHToM dpapmakroTepanii Ta dapmakonpodinakx-
TUKM LLMPOKOrO CNEeKTpa 3axBOptOBaHb.

OcTaHHIMKM pOKamMu BMBYAIOTb MOMKIIMBICTb BM-
KopuctaHHa EMITIC y niKyBaHHI XpOHiIYHMX 3axXxBOpIO-
BaHb LUHC (XIF'M, cvMHOPOM MNOMIpHWUX KOIHITUBHUX
po3nafiB, paHHi cTagii AeMeHLUin), Wo 3yMOBIEHO
CKagHicTio BUGOpPY onTuMasnbHOi dapmMakoTepanes-
TMYHOI cTpaTerii Npu LMX 3aXBOPHOBAHHAX i HEOOXIA-
HICTIO 3acTocyBaHHS MpenapartiB i3 MaKCUMalbHO
KOMMNEKCHMM, MaTOreHeTMYHo OOBrpyHTOBaAHUM Me-
XaHiamMoM fii, Wo 3abe3neyye BNAMB Ha Pi3Hi NaH-
KW naToreHesy 3a3Ha4vyeHWX 3axBoploBaHb [12, 14].
HavBupasHiwa giga EMITIC Ha paHHiX eTanax pos-
BUTKY naTtonorii. Bnaue EMITIC BuaBNSeTbca O0-
CUTb LWIBWAKO MOPIBHAHO 3 iHLWWMK HEMPONPOTEKTO-
pamu — npoTarom 1-ro TvxHA Tepanii. MNpu Tepanii
EMITIC cnocTtepiraetbCs KOPEKL,S TaKUX CUMMNTOMIB,
IK 3HWXXEHHS MpaLe3aaTHOCTI, PyXOBOi aKTMBHOCTI,
3anamMopOY€eHHS, F0JIOBHUIM BiNb, NOPYLIEHHS Nam’qaTi,
TPUBOXHICTb, CcOLjianbHa Ae3aganTauis, To6To 3a-
ranbHOHEBPOJIONIYHUX, KOFHITUBHMX Ta NCUXOEMOLLIN-
HUX BuaBIB [7, 9, 15]. Kpim Toro, EMITIC noninwye
napameTpu uUepebpanbHoi remognHamikn npu XIFM
3a pPaxyHOK 3MEHLIEHHS NepuPpepuyHOro CcyamHHOro
onopy Ta NoninweHHs BEHO3HOIo BIATOKY, TOGTO B pe-
3ynbTaTi Ba3oTponHoi aii [5, 11, 12], wo niaTBeparye
Ha PIiBHI KJiHIKO-6i0XiMiYHMX NapameTpiB HasaABHICTb Y
EMITIC aHTMOKCHAAHTHOI Aii Ta HOOTPOMHOro edeKTy
[9]. Moai6Hi edpeKTn Big3HavYann B NauieHTIB i3 paHHi-
MM CTafisMuM CyAnHHOT aemeHUii [35].
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Takox cnig 3ragatv Npo NepcrneKTMBU 3acToCyBaH-
Ha EMITIC npu dopmax natonorii, 3a SK1Xx NpoBigHy
poJib BifirpaloTb MOro CUCTEMHI edeKTH, TO6TO BIINB
Ha HeMpoMeaiaTOpPHUM GanaHC MO3KY 3a HasiBHOCTI
TPMBOXHO-aCTEHIYHOrO CUMMTOMOKOMIJIEKCY, PEaKTUB-
HWX CTaHIB, cCOMaToMOPMHOI BEreTaTMBHOI ANCHYHKLLT,
aNKOrosibHOro abCTUHEHTHOIO CMHAPOMY ToLLo [4 ].

ETUn-mMeTun-rigpoKcunipuanMHy CyKuMHaT MNOTEeH-
LLIIOE KiHIYHI ePeKTM aHKCIoNiTUKIiB, WO AaE 3MOory
3MEHLNTK iIXHIO A03Y NPU CMiflbHOMY 3aCTOCYyBaHHI, a
OTXe, MiABULLMTK 6e3neyHicTb Tepanii aHKcioniTnKa-
MW, TOGTO 3a6e3MNe4YnTU HanBaXKIMBILLY YMOBY YCiXy
B JliKyBaHHI TPMBOXHMX po3nagis [27], a B HU3Li BU-
nagKis Npu CUHAPOMI TPMBOIM HEBPOTUYHOIO reHesy
YHUKHYTU NPU3HaYeHHs cneundidyHoi aHKCioNniTMYHOI
Tepanii 3aBAsKM NPOTUTPUBOXKHOMY eDEKTY.

OTXKe, HaBiTb KOPOTKUIM aHani3 KNiHIYHMUX MOXJIIN-
BOCTen i gocsigy 3actocyBaHHa EMITIC cBig4nTb npo
MOro WWPOKKIM TepaneBTUYHUI NOTEHLIaN, ane He Bu-
3Ha4yeHo 1Moro dapmMakonpodinakTUYHi MOXIIMBOCTI.

OcTaHHiIMKM poKamu gepani G6inblly yBary K Ao-
CNiAHVKK, TaK i NpPaKTUYHi Nikapi npuaginsioTe 3anoobi-
FaHHIO YW rasibMyBaHHIO NMEPEXoy OpraHi3my 3i cTaHy
«[1epeaxBopobn» y XBOPOOY, 36EPEKEHHIO MOXKINBOC-
Ten Ans NOBHOLLIHHOT peani3alii couianbHUX QYHKLiN,
NiATPUMLI ONTUMaNbHOIO NCUXOEMOLIMHOIro GanaHcy.
Ha eTani, Konn HaKoNMYeHHs NopyLUEHb Y AiSNbHOCTI
OpraHiB i CUCTEM Ha MOJIEKYNSIPHOMY Ta BioXiMiYHOMY
PiBHAX YHACNiAOK BMMBY MpOLECY CTapiHHSA, CTpecy
4YM MEBHOrO MaTOMOrMYHOrO0 YMHHUKA Lie HEe BUSBU-
N10Ca Yy BUMSAI 3axBOPIOBaHHS, ane Aas LbOro BxKe
CTBOpPEHi BCi nepeaymoBK, cnpsiMoBaHuK dapmaKo-
NOFIYHUIM BNNB MOXKE 6YTM 0COBNMNBO €DEKTUBHUM.
3rigHO 3 OHUM i3 BU3Ha4Y€eHb, «dapMaKkonpodinaKkTu-
Ka — Le uinecnpsaMmoBaHuin TpuBanum NpumMom nikap-
CbKOro 3acoby A5 3axMCTy Bif NOCTIMHO Aito4oro na-
TonoriyHoro BNAMBY (di3nYHOI, XiMidHOI, GionorivyHoi
4Yu couianbHOi Npupoan) abo 3anobiraHHs BiKOBUM
3MiHaM OpraHi3amy, Lo MOXYTb NPU3BECTH 40 PO3BUT-
Ky NEeBHUX 3axBoploBaHb» [2]. Take noHATTa dapma-
KONpodinakTMKM Cnpuse MaKCMMalbHO LIMPOKOMY
BUKOPWUCTAHHIO LLiET cTpaTerii B MPaKTUYHIN MeaULMHI.

OcKinbKKM BiNbHOPaAWKaNibHE OKWCHEHHS Ta [i-
NMOKCifl, @ TaKOX HenpomediaTopHUM amcbanaHc (Ha-
camnepen ocnabneHHsa godamiHepriyHux, XoniHep-
rivHnx i FAMK-epriyHux npoueciB) € OCHOBOK CTpec-
iHOYKOBaHUX Ta BIKOBMX 3MiH MO3KY, 3aCTOCYyBaHHS
EMTITIC € gouinbHUM.

3a 6e3neyHicTio EMITIC nepeBepluye 6inbluicTb
HENPOTPOMNHMX 3aco6iB, WO 3YMOBIIIOE MOMKI/IMBICTb
BUMKOPWUCTAHHA TPUBAsOi Ta NPOrHo30BaHOi Tepanes-
TMYHOI Ta/ab6o npodinakTuyHoi cTtpaTterii. Mo6iYHi
edpektn EMITIC (HymoTa, cyxiCTb Y POTi, COHAMUBICTD,
WKIpHI aneprivHi peakLii) peecTpyoTb PiaKko. PU3MK
PO3BUTKY CEPMO3HUX YCKIaAHEHb MPW 3aCTOCYBaHHi
npenapaTty BIACYTHIK. BignoBigHo, Ayxe o6MeXeHi
NPOTUNOKa3aHHA A0 NMPMMOMY npenapary: rocTpi no-
PYWEHHS QYHKLIiT NeYiHKM Ta HWUPOK, AUTAYUA BIK,
BariTHICTb | rogyBaHHS rpyaato.

Takum ymHom, EMITIC € npenapatom i3 Komn-
JIEKCHMM, 6araToNaHKOBMM MexaHi3aMoM fii (aHTu-
OKCMAaHT, MeMO6paHoCcTabinizatop, aHTUTiNOKCaHT,
KOPEKTOp HenpomepiatopHOro 6GanaHcy, HOoOoTpon,
aHKCIONITHK) | dapmMaKoTepaneBTUYHMM Ta papMaKo-
NpodiNakTUYHUM ePEKTOM.

I3 npenapatis EMITIC Ha dpapmaLEBTUHHOMY PUH-
Ky YKpaiHu cnig 3ragatv HOBWI BITHYM3HSAHWM Mpe-
napart «T-Mekcart», 4YME BUPOOHMULUTBO BianoBigae
Kputepiam GMP. lpenapat mae ontumanbHuh 6a-
NIaHC UiHKW Ta gKocTi. «T-MekcaTt» BUnyckatoTb y Gopmi
PO34MHYy ANns iH'eKUir (1 mMa po34nHy mictutb 50 mr
EMITIC, B 1 amnyni mictutbess 2 abo 5 M) 9K ans
BHYTPILUHbOM'AI30BOr0, TaK i 415 BHYTPILUHbOBEHHOIO
3actocyBaHHA (iHOY3iMHMM abo KpamnjauHHWUM  Lns-
xom). MNapeHTepanbHa popma EMITIC € onTuManbHoOO
AN BMKOPWUCTaHHS Npu OGinblUOCTi NaTonorin, npwu
AKMX BiH nokadaHun (XITM |—II cTagii, pea6inita-
LiMHMA nepioa Micns iHCYyNbTy, 3aroCTPEHHSA BUSBIB
comaToPOpPMHOI BeretatuBHOI AUCHYHKLIT, CcyaMHHa
nemeHuis |—II ctagii, ncuxoopraHiyHWi CMHAPOM aTe-
POCK/IEPOTUYHOIO reHesy, YepenHo-MO3K0oBa TpaBma,
BMpPa3HWN CUHOPOM TPUMBOIM B MEXKax HEBPO3iB, NCH-
XOCOMAaTWUYHOI Ta aHTriOHEBPONOriYHOI NaTonorii).

«T-MeKcaT» cnifi npu3HavaT BBHYTPILLHbOM'iI30BO
ab0 BHYTPILLHbOBEHHO (CTPYMUHHO ab0 KpaniauHHO).
[o3y obupatoTb iHAMBIOyanbHo. [Mpun iHDYIiMHOMY
cnocobi BBeAeHHs npenapart cnig possoantm B 0,9 %
po34umHi HaTtpito xnopuay (200 mn). lMoyaTKoBOWO €
nosza 50—100 mr 1—3 pasu Ha goby 3 nocTtyno-
BUM MiABULLEHHSAM A0 OTPMMaHHS TepaneBTUYHOro
edeKrty. CTpymMuHHO «T-MeKkcat» BBOASTb MOBIiSIbHO
npoTaroM 5—7 xB, KpaninHHO — 3i WBKuaKictio 40—
60 Kkpanenb Ha 1 xB. MakcumanbHa o6oBa Ao3a He
Mae nepesullyatn 1200 mr. EQeKTMBHa TepaneBThy-
Ha no3a 3a3Buyan ctaHoBMTb Big 200 o 500 mr/no6y,
TpMBanicTb Kypcy NikyBaHHA — Bifl 2 00 4 TUXKH.

He3Barkatoun Ha BENMKKMK O0CBiA 3aCTOCYyBaHHS
EMITIC y KniHiYHIM npaKTuLi, NOro MOXJIMBOCTI fK
HEeMponpoTeKTopa Ta HeEMpoaaanToreHy NoBHICTIO He
BM3HA4YeHO. Y CydyacHMX BITYM3HAHMX peaniax nep-
CMEKTUBHUM € BWKOPWUCTaAHHA npenapaty B KOMM-
NIEKCHIN cTpaTterii nikyBaHHA MiHHO-BMOYXOBOI TpaB-
MU 3 MNEepeBarKHUM YParKEHHSIM TO/I0OBHOrO MO3KY,
TPUBOXKHMX PO3najiB (reHepanizoBaHUM TPUBOMKHWUK
posnaa, nocTTpaBMaTUYHUI CTPECOBUK po3napn), a
TaKOX MNPU CUHAPOMI MOMIPHUX KOTHITUBHKUX po3fna-
[iB — nepexigHoro ctaHy MiX BiKOBMM OCnabneHHAaM
KOTHITUBHMX GYHKLIN | paHHIMKU cTagiaMn aeMeHL;i,
O € OAHIED 3 MPOBIAHWX NPOGIEM HE NULIE NCUXO-
repiatpii, a " NikyBaHHS CTPeC-3aNieXHUX po3naiB
3aranom. Y uin cutyauii noegHaHHa dapmakoTepa-
NeBTUYHOro Ta GapmakonpodinakTMYHOro noTeHuia-
ny EMITIC («T-MeKkcat») MmoxKe 6yTh 0CO6/IMBO LLiIHHMM.
TakoxX BapTa yBaru nojasnblua po3wnpeHa anpobadis
EMITIC («T-MeKcaTt») npu NlikyBaHHi TakMx HO30/0ri4-
HUX GOPM HerpoaereHepaTMBHOI NaToNorii, SK XBO-
po6a [NapKiHCOHa Ta PO3CIAHWM CKNEepo3, 3a AKUX
NpoLIECU BiflbHOPaAMKaNibHOI0 OKUCHEHHS BifirpatoTb
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BaXKNMBY po/nb Yy naTtoreHesi. [JOoUuiNbHUM € LWKUpo-
Ke BMpoBaMKEHHA npenapaTy B 3aralbHOMEeAUYHY
NPaKTUKY NPK NiKyBaHHI NCMXOCOMATUYHOI NaTonorii,
KOJIM KOPEKLis MOpYLIEHb LEHTPaNbHUX MeXaHi3MiB
aganTtauii Bigirpae HanMBaxMBIWY POSib, HeAoOLiHe-
Hy NliKapsiMuU-TepaneBTamMu Ta CIMEMHUMU NiKapsMU.
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Antioxidant neuroprotection in neurology:
possibilities and prospects for application

Modern views on the role of chronic stress and cerebral ischemia, and consequently the formation of free
radicals (oxidative stress), in the processes of neuronal apoptosis (destruction of neuronal membranes, impairment of
mitochondrial functions) and neurotransmitter imbalance as leading factors in the development of angioneurological
pathology are considered. From this perspective, the advantages of targeted antioxidant pharmacotherapy are
analyzed as a necessary component of the clinical strategy of comprehensive neuroprotection. The requirements
for selecting the optimal pharmacological tool for this strategy are outlined. Particular attention is devoted
to the mechanisms of action and the features of the clinical use of the molecule ethylmethylhydroxypyridine
succinate — a substance with unique clinical and pharmacological properties that enable the implementation
of a pathogenetically justified strategy of antioxidant neuroprotective pharmacotherapy in cerebrovascular
disorders and other forms of brain diseases, as well as in cardioneurological pathology. The clinical effectiveness of
ethylmethylhydroxypyridine succinate and its safety characteristics are examined in detail. Particular aftention is given
to the capabilities of ethylmethylhydroxypyridine succinate as both a direct and indirect antioxidant, which represents
its main advantage over other neuroprotective agents. The use of I-Mexat, a preparation of ethylmethylhydroxypyridine
succinate, is substantiated. This drug optimally meets the criteria for selecting a tool for neuroprotective antioxidant
pharmacotherapy in terms of quality, convenience of use in various forms of clinical course and severity of disease,
and safety parameters.

Keywords: neuroprotection, antioxidants, cerebrovascular disorders, ethylmethylhydroxypyridine succinate,
T-Mexat.

AAS UNTYBAHHA

J BypunHcokuin Cr, KoBaAb HB. AHTMOKCUAGHTHO HEMPOMPOTEKLLSI B HEBPOAOTIT: MOXAMBOCTI TG NEPCMNEKTV BN 3ACTOCYBAHHSI. YKPAIHCHKUI HEBPOAOTIYHIIA KYPHAA.
2026;1:52-58. doi: 10.30978/UNJ2026-1-52.

J Burchinsky SG, Koval NV. (Antioxidant neuroprotection in neurology: possibilities and prospects for application). Ukrainian Neurological Journal. 2026;1:52-58. http://doi.
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CBAYYETbCH 3a3HayeHa cTatTs; GopMytoBaHHS Linen cTatTi; BUKnaa
OCHOBHOro matepiany AOCNIIXEHHA 3 MOBHUM OOIPYHTYBaHHAM
OTPUMaHUX HayKOBWX pesynbTaTiB; BUCHOBKM 3 LIbOrO JOCNIAKEHHS
i NepcneKkTBM nofasblimxX PO3BIAOK Y LibOMY Hanpsmi.

Y posgini «<MaTtepiann Ta MeToAM», KpPiM OCHOBHMX [OCAiA-
HULbKWX MeTodiB, 060B’A3KOBO CNifl 3a3Ha4uMTU METOAM cTaTuC-
TMYHOrO onpaLlloBaHHA. HaBoasuu pesynstati AOCNIAKEHHS, He
cnig ayénioBaTtv AaHWX Tabnulb i PUCYHKIB, BapTO OOMEXUTUCH
HanBaXKNUBIWMMU BiJOMOCTAMMU.
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PE3IOME [0 CTATTI, B 9Kin ny6nikyloTbCA pesynstatv eKkcne-
PUMEHTaNbHUX AOCNiIAKEHb, MOBUHHO MaTW Ty caMy CTPYKTYpY, LLO
M cTaTTa, i MIiCTUTK Ti caMi pybpuku. O6CAar pesiome — He MeHLe
1800 3HaKiB (3 ypaxyBaHHAM NpoG6iniB i KNOYOBUX CiB).

IHWI cTaTTi (KNiHIYHI CNOCTEpPEXKeHHs, NeKLii, ornaaun, cTatti 3
icTopii MeanLMHM TOLLO) MOXKYTb 0POPMAATUCS IHaKLIE.

OIATPAMU Ta TPADIKN BCTaBNSI0ThL Y TEKCT Pa3oM 3 BUXILHK-
MU JaHUMMU, SKi BUKOPUCTOBYBaANKU ANna No6yaoBH.

®OTOIMPA®IT, EXOFPAMU, BMKOHaHI NpodecitHo Bpy4HY
MAMIOHKM nopatoTb B €NEKTPOHHOMY BUINa4i (BiACKaHOBaHi 3
po3ginbHicTio He MeHwe 300 dpi i 36epexeHri y dopmatax TIFF yun
JPEG). doTorpadii nauieHTiB nogatoTb 3 iXHbOi MMCbMOBOI 3roaun
abo B TakoMy BMMAAi, Wo6 0coBy XBOPOro HEMOMXIMBO 6Yy/0
BCTaHOBUTU. (BnaHK iHbopMOBaHOI 3roan nauieHTa Ha nyénikawito
noro ¢dotorpadii MOXHa 3aBaHTaxWTW Ha canTi http://ukrneuroj.
com.ua — lMpo Hac — po xypHan — 12. MoniTMKa Woao 3axucTty
YyYaCHWKIB AOCHIMKEHHS.)

HasuBalouu nikapcbkui npenapat, nepeBary HagaBaTu Mix-
HapofHin HenaTeHToBaHiM Ha3Bi (INN), aKy nucatv 3 manoi nitepu.

CIMUCKW NITEPATYPU cknapatoTb Tinbku 3a andaiTom: cro-
YyaTKy npaui Kupunuueto, a notim natuHulelo. OpopmneHHa Mae
BignosiaaTth ctaHaapty NLM (National Library of Medicine; https://
www.ncbi.nim.nih.gov/books/NBK7256/). HeaHrnomoBHi 6i6nio-
rpadiyHi nocunaHHs ay6ntoTh aHMIMCbKOIO MOBOIO (Ha3By 6epyTb
3 aHMiNCbKOro pestome) i No3Ha4valTb MOBY CTaTTi, HanpuKknag
Ukrainian. AKwWwo B nepliogxepeni HeMa€e aHrIOMOBHOIO pe3tome,
cnif 3pobutn KeBanipikoBaHMM nepeknag abo TpaHcniTepauio
Ha3BW NATUHCbKUMK niTepamMu. 3 yKpaiHCbKOI MOBM Mpi3BuLLa
aBTOMaTUYHO MOXHa TpaHcniTepyBaTu 3rigHo 3i ctaHaapTom KMY
2010 (nacnopTHwuit), reorpacivyHi Ha3BM — 3rigHO 3i cTaHJapTOM
YKMMT 1996 (cnpolerunit) 3a nocunaHHaM https://www.slovnyk.
ua/translit.php. HanpuKiHui NoTpi6HO BKa3dyBaTH YHiKanbHWUM LUd-
poBwuit ineHTudikaTop ctatTi DOI, Ko Takui €. MNepeBipuUTH HasB-
HiCTb y cTaTTi ineHTMdikatopa DOl MoxHa Ha caunTax http://search.
crossref.org un http://www.citethisforme.com. [na oTpumaHHS
iHdopmauii woao DOI noTpiGHO BBECTH B MOLIYKOBUI PALOK Ha3BY
CTaTTi @aHMMiNCbKOIO MOBOIO.

Yci ctatTi, HagicnaHi ana ny6nikauii y poaainax »xypHany «Opu-
riHanbHi 4OCNIAKEHHS», «EKCnepuMeHTanbHi aocnimKeHHs», «Orns-
an», «JlikapcbKi 3acobu B HeBponorii», NignsaraoTe peLeH3yBaHHIo.
Pepakuis 3anuwae 3a co60to NpaBo 3MiHIOBATU CTUAb 0DOPMEH-
H§ cTaTTi. 3a HEeOOXiAHOCTI cTaTTa MOXe 6YTU NoBepHyTa aBTopam
N5 foonpauoBaHHA Ta BiANoBiAeN Ha 3anuTaHHS.

ABTOPM PYKOMUCIB Y pa3i 3aCTOCYBaHHSA CUCTEM LUTYYHOIO iHTe-
NeKTy 3060B’3aHi:

- No3Ha4vyaTv (MapKyBaTu) BUKOPUCTaAHHSA TEXHOMONIN LWTY4YHOIO
iHTeneKTy npv nigrotoBLUi MaTepianis. [o npuknagy, «Matepi-
an (cTaTrsl, PyKOMnuc) niaroToBNE€HO 3 BUKOPUCTAHHSAM TEXHOMOrin
LUTYYHOTO IHTENEKTY»;

-+ nepeBipsaAT iHpopmaLito, 3reHepoBaHy LUTYYHUM iHTENEKTOM,
Ha JOCTOBIPHICTb;

- NOTPUMYBATUCA NpaB iHTENEKTyaNbHOI BNACHOCTI Ta HEMaK-
HOBMX Npas TPETiX 0Cib;

- OTPUMYBATUCS YUHHOIO 3aKOHOAABCTBa YKPaiHKU Npo 3axmcT
nepcoHanbHWUX AaHuX i NpaB I0AUHM;

+ HEe BMKOPUCTOBYBATU TEXHONOTIN LUTYYHOrO IHTENEKTY, CTBO-
PEHUX AeprKaBOolo-arpecopom.

BofHo4yac aBTOpU-A0CNIAHUKM HECYTb BiAMNOBIAaNbHICTb 3a Ha-
CNiAKN BUKOPUCTAHHSA TEXHOMOTIN WTYYHOrO iHTENEKTY Y HayKoBIN,
NpaBoBil Ta €TUYHIN NIOLMHI.

Mepeapyk ony6nikoBaHUX cTaTeln MOXIMBUM Ha ymoOBax
niueHsii CC BY-ND 4.0.

[eTanbHilue 3 peaaKkuinHOl MNONITMKOK Ta YyMoOBa-
MW ny6nikauii B XypHani MO)Ha O3HaWOMMUTUCA Ha CauTi
http://ukrneuroj.com.ua B po3aini «Mpo xypHa».

PeknamHi matepianu B }ypHani BignoBiaHO [0 3aKOHIB YKpaiHu
«[po megiar, «[po peknamy» ifeHTUDIKYIOTHCS Ta BIAOKPEMIOIOTHCH
Bifl iHLWOT iHPpopMalLlii 3 BUKOPUCTaAHHAM C/lIOBa «peKnamar. 3a 3micT
peKIaMHUX MaTepianis BiANoOBigaloTb peknamogaBLii.

CraTtTi HagcunaTtu Ha agpecy: vitapol3@gmail.com

Mepeannaty Ha NepioanMyHe ApPyKOBaHe BUAAHHS «YKPATHCbKWI
HEBPOJOriYHUI KypHan» MOXHa 0hoOpMUTK B peaaKLiii.

KoHTtakt: 096-702-11-52. E-mail: vitapol3@gmail.com.

KinbKicTb peknamu cTaHOBWUTb G/IM3bKO AECATM BiACOTKIB Bif
3aranbHOro o6esry BUaaHHs.
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AiLeH3inHi yMOBY BUKOPUCTAHHS HOYKOBOI CTATTI
B «YKPQAIHCbKOMY HEBPOAOTNYHOMY XXYPHCAI»

HasBa cTtatTi

ABTOpM cTaTTi

Mwu, aBTopM cTaTTi, NiATBEPAKYEMO, WO O3HAMOMJIEHI 3 MOAAHWM PYKOMUCOM i CXBanuan moro. Mu rapaHTye-
MO, LLO CTaTTs € OpUriHanbHOK POBOTOID aBTOPIB. MK rapaHTyeMO, WO CTaTTa He B6yna ony6fikoBaHa Ta He po3-
rnagaeTbesa 4na nybnikauii B iHWKMX BUAaHHAX. Big imeHi BCix aBTopiB cniBaBTOp

Hece NoBHY BiANOBiAaNbHICTb 3@ NOAAHHA PYKOMUCY.

Mwu nigTBepaKyemMo Ton GaKT, WO BCi aBTOPU, NepepaxoBaHi Ha TUTY/bHIA CTOPIHL, 3p00OWIM 3HAYHUMN BHECOK
y po60Ty, NPOYMTaNN PYKOMKUC, NIATBEPAKYIOTb AIMCHICTb | NEMTUMHICTb AaHWUX Ta IXHIO IHTepNpeTaL,ilo, a TaKOoX Noroa-
YIOTbCS Ha NOAAHHSA CTaTTi A0 «YKPaiHCbKOro HEBPOOTiYHOrO XKypHany».

Yci aBTOpM NOrOKYIOThCS, LLLO CMIMCOK aBTOPIB € NPaBUIbHUM Y CBOEMY 3MICTi Ta MOPSAAKY.

Yci aBTOpW MOrOMKylTbCA 3 PillEHHAM TFONOBHOMO pefaKkTopa Mpo MPURHATTS pyKonucy Ao ny6hikauii abo
BIAXWNEHHS, a Y pa3i BUABIEHHS OYAb-9KOro MOPyLEeHHS eTUYHUX MPUHLMNIB BUAAHHSA B «YKPaiHCbKOMY HEBPOJIO-
riYHOMY *KypHani» BiIKNMKaHHS PYKOMUCY € OCTaTOYHUM.

Mu, aBTopM, JliLleH3iapu, rapaHTyeEMO, WO BOMNOAIEMO BUKIIOYHUMKW aBTOPCbKUMM NpaBaMun Ha CTaTTiO | HaJaeEMo
NiueHsiaTy, BUaaBLIO «YKpaiHCbKOro HEBPOJIOriYHOro KypHany» TOB «BIT-A-MN0J1», 6e30n1aTHO HEBUKIIOYHY NlILEH3It0
Ha il oNpuIOAHEHHS Ta BUKOPUCTaHHS:

- Ha NepBWHHe ony6iKyBaHHSA CTaTTi B XKypHasi Ha ymoBax niueHsii CC BY-ND 4.0;

- Ha aganTaujito cTaTTi 3rigHo 3 peAaKLiMHUMKU BUMOramu;

- Ha NepeBipKy TEKCTY PYKOMNUCY Ha nnariart;

- Ha BUKOPUCTaHHS METaAaHMUX CTaTTi WSXOM 06PO6EHHS | cMcTemaT3allii, foBeeHHSs A0 3arasbHOro Bigoma;

- Ha PO3MIlLIeHHSsI CTaTTi B Mepexi IHTePHET Ha caWTi XKypHany Ta Ha creLianisoBaHux canTax MeaM4Hoi iHbopMalLlii;

+ Ha BHECEHHS [10 NOLYKOBUX CUCTEM i HAYKOMETPUYHUX 6a3;

- Ha nepeknaj cratTi iHWKMMWU MOBaMU;

- Ha PO3MNOBCIOAKEHHS CTaTTi HEOOMEKEHUM HaAKNaAoM y Oyab-AKMX popmMaTax Ha Pi3HMX Hociax iHbopMalii, 30-

Kpema 3 KOMepLLiMHOI0 METOI0;

- Ha nepefady, 36epiraHHs Ta onpaLoBaHHSA NepcoHaNbHUX AaHUX 6€3 0OMEXEHHS CTPOKY BiANoBIAHO A0 3aKOHY

YKpaiHu «[1po 3axnCT NEPCOHaNbHUX AaHMUX».

Lli niueH3inHi yMOBM [itoTb 6€3 06MEKEHHS CTPOKY | MaloTb LOPUANYHY CUY A0rOBOPY Ny6GNi4HOI odepTH.

B ycbomy, 10O He nepenbavyeHo NiLeH3iMHMMKM YMOBaMU, JlilleH3iaT Ta NileH3iapy KepyTbCd HOPMaMn YUHHOIO
3aKoHOAaBCTBa YKpaiHM.

ABTopw (JlieHsiapw):

(npi3Buwa Ta nignmicu)

Bupaseub (JliLeHsiaT):
[ata
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