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Aim: To investigate the neurofunctional parameters in breast cancer (BC) patients with paclitaxel-induced peripheral neu-
ropathy (PIPN) and to clarify the feasibility of using alpha-lipoic acid (ALA) in combination with the acetylcholinesterase
inhibitor ipidacrine hydrochloride (IPD) for its prevention. Materials and Methods: 100 BC patients (T,.,N,_;M,_,) prescribed
for polychemotherapy (PCT) by the AT (paclitaxel, doxorubicin) or ET (paclitaxel, epirubicin) regimens in the neoadju-
vant, adjuvant or palliative modes, were enrolled. The patients were randomized into two groups (n = 50 per group): group
I treated by PCT only; group II treated with PCT plus the studied PIPN prevention scheme (ALA in combination with IPD).
An electroneuromyography (ENMG) of the sensory (superficial peroneal and sural) nerves was performed before PCT, and
after the 3 and 6 PCT cycles. Results: According to ENMG data, the electrophysiological disturbances in the sensory nerves
were manifested in the form of axonal sensory peripheral neuropathy of a symmetrical nature, which was reflected in a de-
crease in the amplitude of the action potential (AP) of the studied nerves. The AP reduction in sensory nerves was dominant,
in contrast to the nerve conduction velocity, which in most patients remained within the reference values, thus evidencing
on axonal degeneration rather than demyelination as an underlying cause of PIPN. The ENMG testing of the sensory nerve
in the groups of BC patients treated by PCT with paclitaxel with or without PIPN prevention treatment established that the use
of ALA in combination with IPD significantly improved AP amplitude, duration and area of the response to the stimulation
of the superficial peroneal and sural nerves after 3 and 6 PCT cycles. Conclusion: The use of ALA in combination with IPD
significantly reduced the severity of damage to the superficial peroneal and sural nerves caused by PCT with paclitaxel and
could be recommended for PIPN prevention.

Key Words: paclitaxel, chemotherapy, neuropathy, electroneuromyography, alpha-lipoic acid, acetylcholinesterase inhibitors.

DOI: 10.32471/exp-oncology.2312-8852.vol-44-no0-4.19030

Since its antitumor activity was established
in the early 1990s, paclitaxel has become one
of the most frequently used chemotherapy agents
for the treatment of breast cancer (BC), ovarian,
and lung cancer [1]. Paclitaxel exerts its thera-
peutic effect by binding to B-tubulin, impeding
the dynamics of microtubules, and leading to their
stabilization, which causes arrest of mitosis and
apoptosis of malignant cells. The consequence
of malfunctioning of the microtubular apparatus
consists not only in blocking cell division, but also
in the damage of cell skeleton, disruption of cell
mobility, intracellular transport, and transduction
of transmembrane signals. The mechanism of pacli-
taxel neurotoxicity is related to its effects on the mi-
crotubules of neurons and Schwann cells, which
causes axonal degeneration and demyelination [2].

The main dose-limiting side effect of paclitaxel
is myelosuppression, butin some cases, especially
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when using high doses of granulocyte colony-stim-
ulating factors, its neurotoxicity comes to the fore,
which limits further use of the drug. Neurological
disorders, usually without threatening the pa-
tient’s life, however, significantly worsen its quality.

In most cases, paclitaxel-induced peripheral
neuropathy (PIPN) is manifested by polyneuropathy
syndrome of varying severities. Typical symptoms
of PIPN include bilateral numbness, neuropathic
pain, and paresthesias in the distal extremities
with a sock-and-glove distribution. Often, patients
complain of spontaneous pain from mechanical
and cold aggravators in the upper and/or lower
extremities[3]. These symptoms occurin 97% of all
paclitaxel-treated patients, especially when the cu-
mulative dose exceeds 1400 mg/m?[4]. In general,
60% of all paclitaxel-treated patients experience
chronic PIPN [5]. The degree of affection directly
depends on the length of the nerve, i.e. long nerves
of the upper and lower extremities are primarily af-
fected, as arule, predominantly the lower ones [6].

The risk of neurotoxicity increases in patients
with diabetes and alcohol abuse who have previ-
ously received neurotoxic drugs, especially vinca
alkaloids and platinum derivatives. Also, it should
be noted that PIPN can have a persistent course for
months or years after stopping chemotherapy [7].
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In practice, the treatment of chemotherapy-
induced peripheral neuropathy (CIPN) is empiri-
cal, mostly unsuccessful, and is usually carried
out already at the second (moderate) degree
of neuropathy. A typical way to prevent periph-
eral neuropathy is to reduce the pre-planned dose
of paclitaxel or to avoid taxanes, which definitely
affects the treatment potential.

It should be noted that of more than 20 drugs
studied so far for the prevention of neuropathy,
none has shown stable and systematic clinically
significant effects in comparison with the placebo
group. Unfortunately, there are currently no estab-
lished clear strategies for the prevention or treat-
ment of CIPN [8-10].

Therefore, we aimed to investigate the features
of neurofunctional parameters in BC patients with
PIPN and to clarify the feasibility of using alpha-
lipoic acid (ALA) in combination with the acetyl-
cholinesterase inhibitor ipidacrine hydrochloride
(IPD) for its prevention.

MATERIALS AND METHODS

The research program was approved by the Bio-
ethics Commission of the lvano-Frankivsk National
Medical University. All patients provided informed
written consent to participate in the study. The di-
agnosis of breast cancer (ICD 10: C50) before
the start of special treatment was established
on the basis of histological confirmation of carci-
noma in tumor biopsy. Only patients with no history
of chemotherapy with neurotoxic agents, general
functional status according to the Eastern Coop-
erative Oncology Group scale not higher than 1,
and an activity index according to the Karnofsky
scale not lower than 80 were included in the study.

The criteria for not including patients in the study
were: diabetes of any type and severity, the pa-
tient’s refusal to participate in the study, the general
serious condition of the patient due to the presence
of concomitant somatic diseases in the stage of de-
compensation, individual intolerance of the drugs
used in the study, the presence of symptoms
of pre-existing neuropathy before the start of che-
motherapy, spinal pain syndrome, the presence
of tunnel syndrome, chronic venous insufficiency
of the lower extremities, the presence of distant
metastases in the bones of the skeleton or the brain
according to the data of the initial examination.

100 patients with BC T;.4Ny.3sMy.; who were un-
dergoing inpatient treatment at the CNE “Prykar-
pathian Clinical Oncology Center of the Ivano-
Frankivsk Regional Council” in 2014-2022 were
enrolled to the study. All patients received from
three to six cycles of polychemotherapy (PCT) ac-
cording to AT or ET regimens: paclitaxel at a dose
of 175 mg/m? of body surface as a 3-h infusion +
doxorubicin 60 mg/m? (AT scheme), or paclitaxel
ata similar dose + epirubicin 90 mg/m?2 (ET scheme)
once every 3 weeks in neoadjuvant, adjuvant or pal-

liative modes. The patients were randomized into
two groups (n = 50 per group) who received PCT
in combination with the investigated neuropathy
prevention scheme (group Il) or without neuropa-
thy prevention treatment (group I). There were
no statistically significant differences between
the two groups in terms of stage of the disease,
age, concomitant diseases, composition and regi-
mens of PCT.

In order to determine the normal ranges for
the studied electroneuromyography (ENMG) pa-
rameters, a group of conventionally healthy women
(practically healthy individuals — PHI, n = 30) was
examined. This group included those examined
individuals who did not complain about their health,
were actively involved in work, had no history
of chronic somatic and neurological diseases, and
during the examination, no deviations from the neu-
rological status were found.

Our scheme for PIPN prevention was the follow-
ing one: 2 capsules (600 mg) of ALA orally once
a day in the morning before meal in combination
with IPD — 1 tablet (20 mg) 3 times a day during
chemotherapy, except for 2 days before and 4 days
after the administration of chemotherapy because
of treatment with accompanying drugs and stan-
dard premedication these days.

ENMG studies of the sensory nerves of the lower
extremities were performed on a computerized
two-channel electroneuromyograph “Neuro-EMG-
Micro” (Neurosoft, RF) before the beginning,
after the 3rd and 6™ cycles of PCT with paclitaxel.
The function of the superficial peroneal (nervus
peroneus superficialis) and sural (nervus suralis)
nerves was studied according to generally accept-
ed methods on both lower limbs, and the average
values were calculated.

Electrical stimulation of sensory nerves was
performed antidromically. Single rectangular uni-
polar direct current pulses with variable amplitude
were used. The duration of the stimulus was 0.2 ms,
the frequency was 3/s, and the intensity of the cur-
rent was selected individually according to the in-
tensity of the action potential (AP) of the nerve,
on average up to 25 pA. The following indicators
were studied: amplitude of AP (uV), duration of AP
(ms) and area of AP of the nerve (mV - ms), terminal
latency (TL) (ms), speed of conduction of excita-
tion (nerve conduction velocity — NCV) by afferent
fibers (m/s).

For statistical processing of the data, licensed
Microsoft Excel statistical analysis packages were
used, in particular, descriptive statistics and graph-
ic image programs. Taking into account the large
number of observations and the resulting close-
ness to the normal distribution, the statistical sig-
nificance of the data differences in the compared
groups was assessed based on the calculation
of the Student’s t-test, and the use of the error-free
forecast accuracy table (p).
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RESULTS

During the ENMG study, 10% of the patients
showed signs of a lack of response from sensory
nerves before the start and during PCT with pacli-
taxel, which, according to literature data, is nor-
mal in 10-20% of healthy people of various ages,
and, in most cases, represents a physiological
feature [11-13]. Absence of response from sural
nerves (SNs) before the beginning and during
PCT with paclitaxel was observed in 2 patients
of group | and in 1 patient of group Il. Absence
of response from the superficial peroneal nerves
(SPN) was found in 3 patients of group | and 4 pa-
tients of group Il.

Examination of the SNs. AP amplitude, dura-
tion and area of response to SN stimulation in pa-
tients of groups | and Il before the start of PCT with
paclitaxel did not differ significantly from these
indicators in the PHI group (p > 0.05) (Table 1).
The comparison of the ENMG SN data in group
| before PCT with paclitaxel and after 3 PCT cycles
revealed a sharp decrease in AP amplitude, dura-
tion and area of the response to SN stimulation
by 145.36% (p < 0.001), 56.99% (p < 0.001) and
115.30% (p < 0.001) respectively, vs 85.18%
(p < 0.001), 52.76% (p < 0.001) and 80.66%
(p <0.001)in group Il, respectively. This evidenced
clinically significant damage to the axon already
after 3 cycles of PCT with paclitaxel. The treatment
with ALA and IPD in group Il led to a significant im-
provement of the average value of AP amplitude,
duration and area of the response to SN stimula-
tion after 3 cycles of PCT with paclitaxel by 28.04%
(p < 0.01), 12.43% (p < 0.05) and 16.73%
(p < 0.05), respectively.

After 6 cycles of PCT with paclitaxel, the axons
of the SN became progressively affected, which
was evidenced by a decrease in AP amplitude,
duration and area of the response to their stimu-
lation. When compared with the average values
after 3 cycles of PCT with paclitaxel, these values
decreased in group 1 by 47.86% (p < 0.001),40.87%
(p < 0.001) and 67.97% (p < 0.001), respectively
vs 28.04% (p < 0.05), 23.29% (p < 0.001) and
47.54% (p < 0.001) in group Il. The use of the
studied scheme for PIPN prevention in group Il led

Table 1. Indicators of ENMG examination of sural nerves in BC patients

to a significant improvement of the average values
of the AP amplitude, duration and area of the re-
sponse to stimulation after 6 cycles of PCT with
paclitaxel by 47.86% (p < 0.01), 28.46% (p < 0.001)
and 32.89% (p < 0.01), respectively.

In order to study the NCV on the distal parts
of the nerve, the latent period, or TL is analyzed,
that is, the time between the application of irrita-
tion to the nerve and the AP occurrence, when
the nerve is stimulated at the most distal point
available for stimulation. Indicators of TL and NCV
reflect the state of myelin and the functional state
of fast-conducting fibers, in particular. The average
value of TLand NCV of the SN in groups | and Il be-
fore the start of PCT with paclitaxel did not differ
significantly from that in the PHI group (p > 0.05).
When comparing the results of the ENMG study
of the SN before PCT with paclitaxel and after 3 PCT
cycles, an increase in TL by 22.44% (p < 0.001)
was observed in group |, as opposed to 15.05%
(p < 0.001) in group Il. Therefore, the use of ALA
and IPD improved the TL index in group Il after
3 cycles of PCT by 4.36% (p < 0.05). After 6 cycles
of PCT compared with 3 cycles of PCT, TL progres-
sively increased in group | by 15.11% (p < 0.001),
in contrast to 13.08% (p < 0.001) in group Il. After
6 PCT cycles in group Il the TL index improved
by 6.23% (p < 0.05).

When comparing the ENMG SN data before
PCT and after 3 PCT cycles, a decrease in NCV
by 20.92% (p < 0.001) in group | vs 12.88% (p
< 0.001) in group Il was registered. Treatment
of patients of group Il with ALA and IPD led to a sig-
nificant improvement in the average NCV values
after 3 cycles of PCT with paclitaxel by 5.69%
(p < 0.05). After 6 cycles of PCT, the average NCV
value in group | decreased by 15.74% (p < 0.001)
compared to that after 3 PCT cycles vs 11.32%
(p < 0.01) in group Il. At the same time, in group
I, the average NCV value was slightly lower than
the lower limit of the norm and amounted to 37.61
0.69 m/s. On the other hand, in group Il, the aver-
age NCV value of SN remained within the reference
range and was 41.33 + 1.12 m/s. Despite the slightly
expressed electrophysiological changes in the my-
elin of the SNs, the use of the studied scheme
of PIPN prevention led to a statistically significant

ENMG values in the BC patients

Group |, Group I, Group |, Group Il ,

ENMG indicators PHI, Group I before  Group 1 before 5 ooy oo 3 pCT oycles, 6 PCT cycles, 6 PCT cycles,
n=30 PCT,n =48 PCT, n =49 _ _ _ _
n=48 n=49 n=37 n=235

Nerve action potential, pV 11.76 £ 0.40 11.90 £ 0.44 11.50 £ 0.38 4.85+0.188  6.21 £0.42>c 3.28 £0.13*c 4.85+(.51>d¢
Duration of response 6.31+£0.16 6.06 +0.25 6.63 +0.23 3.86+0.172  4.34%0.15>¢ 2.74+(0.142¢ 3.52+(.17>¢%¢
to nerve stimulation, ms

Area of response to nerve 16.10 £ 0.48 16.60 + 0.48 16.26 + 0.63 771+£0.280  9.00+0.43>¢ 4,59 +(0.25%¢ 6.10 = 0.49>¢¢
stimulation, mV-ms

Terminal latency, ms 2.55+0.02 2.54£0.02 2.59 £0.02 3.11£0.03¢ 2.98+0.05>¢ 3.58=0.05%° 3.37£0.09>¢¢
NCV by sensitive fibers, m/s  53.27 +0.52  52.64+0.60  51.94+0.58  43.53 £0.65*° 46.01+0.78>° 37.61+0.69*c 41.33 +1.12>d¢

Notes: @ — the difference is significant compared to the indicators in group | before chemotherapy (p < 0.05); ® — the difference is significant compared to the
indicators in group Il before chemotherapy (p < 0.05); ¢ — the difference is significant compared to the indicators in group | after 3 PCT cycles (p < 0.05);
4 — the difference is significant compared to the indicators in group Il after 3 PCT cycles (p < 0.05); ¢ — the difference is significant compared to the indica-

tors in group | after 6 PCT cycles (p < 0.05).
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improvement in the NCV index after 6 cycles of PCT
with paclitaxel by 9.89% (p < 0.01).

Examination of SPNs. It should be noted
that during the ENMG examination of the SPNs
the changes found are similar to those of the SNs.
AP amplitude, duration and area of the response
to SPN stimulation in groups | and Il before
the start of PCT with paclitaxel did not signifi-
cantly differ from the average values in the PHI
group (p > 0.05) (Table 2). When comparing
the ENMG indicators before PCT and after 3 PCT
cycles, a sharp decrease in AP amplitude, dura-
tion and area of response to SPN stimulation was
observed — by 143.81% (p < 0.001), 110.37%
(p < 0.001) and 118.20% (p < 0.001), respec-
tively, in group | vs 100.20% (p < 0.001), 79.90%
(p < 0.001) and 82.08% (p < 0.001), respectively,
ingroup Il. So, the use of ALAand IPD in group Il led
to a significant improvement in the average values
of AP amplitude, duration and area of the response
to SPN stimulation after 3 cycles of PCT with pacli-
taxel by 21.03% (p < 0.01), 16.13% (p < 0.05) and
15.56% (p < 0.05), respectively.

After 6 cycles of PCT with paclitaxel, the axons
of the SPN became progressively affected, which
was evidenced by a decrease in AP amplitude,
duration and area of the response to their stimula-
tion; compared with corresponding indicators after
3 cycles of PCT the average values in group | de-
creased by 54.78% (p < 0.001), 79.79% (p < 0.001)
and 56.19% (p < 0.001), respectively vs 46.40%
(p < 0.001), 66.52% (p < 0.001) and 46.28%
(p < 0.001) in group IlI, respectively.

The use of the studied scheme for the PIPN pre-
vention led to a significantimprovement of the aver-
age values of the AP amplitude, duration and area
of the response to the SPN stimulation in group Il af-
ter 6 cycles of PCT by 27.96% (p < 0.05), 25.38%
(p < 0.05) and 23.39% (p < 0.01), respectively.

The average values of TL and NCV of the SPN
in groups | and Il before the start of PCT with pa-
clitaxel did not differ significantly from the indica-
tors in the PHI group (p > 0.05). When compar-
ing the ENMG data before PCT and after 3 PCT
cycles, an increase in TL by 23.82% (p < 0.001)
was observed in group |, as opposed to 13.75%
(p<0.001)ingroup ll. Thus, the use of ALAand IPD

in group Il resulted in the improvement of TL index
by 6.59% (p < 0.01) after 3 PCT cycles and its fur-
therimprovement by 8.96% (p < 0.01) after 6 cycles
of PCT. In group | the TL indicator progressively
increased after 6 cycles of PCT compared with that
after 3 cycles of PCT by 8.59% (p < 0.05), as op-
posed to 6.22% (p < 0.01) in group Il.

The average NCV values of the SPN in groups
| and Il before the start of PCT with paclitaxel did
not differ significantly from the indicators in the PHI
group (p > 0.05). The NCV values before and after
3 PCT cycles decreased by 20.79% (p < 0.001)
in group |, as opposed to 12.14% (p < 0.001)
in group Il. It should be noted that the use of ALA
and IPD in group Il led to a significant improve-
ment in the average NCV value of the SPN after
3 cycles of PCT by 8.08% (p < 0.01). After 6 PCT
cycles, the average NCV value of the SPN in group
| decreased by 10.02% (p < 0.01) compared
to 3 cycles of PCT vs 9.52% (p < 0.01) in group
Il. At the same time, in group | the average NCV
index of the SPN was slightly lower than the lower
limit of the norm and was 38.02 £ 0.99 m/s. In group
Il this indicator remained within the reference range
and was 41.28 + 1.05 m/s. Despite the slightly ex-
pressed electrophysiological changes in the myelin
of the SPN, the use of the studied scheme of PIPN
preventionin group Il led to significantimprovement
of the NCV by 8.57% (p < 0.05).

DISCUSSION

The “gold standard” of the objective evalua-
tion of CIPN is ENMG, which allows measuring
the amplitude and conduction velocity of total
sensory and motor APs. Nerve conduction stud-
ies provide valuable information about the degree
and extent of axonal degeneration in patients with
CIPN. A decrease in the amplitude of the total
sensory AP is a frequent finding in CIPN, which
in turn confirms the presence of axonal sensory
neuropathy in patients [14-17].

The electrophysiological disturbances
in the sensory nerves that we observed were
manifested in the form of axonal sensory pe-
ripheral neuropathy of symmetric nature, which
was reflected as a decrease in the AP amplitude
of the superficial peroneal and SNs. The reduction

Table 2. Indicators of ENMG examination of superficial peroneal nerves in the BC patients

ENMG values in the BC patients

- Group I, Group I, Group |, Group I,
ENMG Indicators PHI, Group I before  Group Il before g ooy vos 3 PCT cycles, 6 PCTcycles, 6 PCT cycles,
n=30 PCT, n = 47 PCT, n = 46 _ _ _
n=47 n =46 n=236 n=232

Nerve action potential, pVv 9.56 +0.20 9.85+0.19 9.79+0.17 4.04+£0.14°  4.89+0.25>c 2.61+0.142c 3.34+(.24>%¢
Duration of response 7.01+0.18 7.30+£0.23 7.25+0.28 3.47+0.13%  4.03+0.18>° 1.93+0.09%¢ 2.42+0.18"%¢
to nerve stimulation, ms

Area of response to nerve 14.85 = 0.47 14.86 = 0.45 14.33 £ 0.49 6.81 £0.25*  7.87+0.37>¢ 4.36+0.24>¢ 5.38+0.29>¢¢
stimulation, mV - ms

Terminal latency, ms 2.39+0.02 2.35+0.02 2.40 £0.02 2.91+£0.05* 2.73+0.03>¢ 3.16+0.08*c 2.90 +0.05>¢¢
NCV by sensitive fibers, m/s  51.24+0.63  50.53+£0.79  50.70+0.65  41.83 £0.82° 45.21 £ 0.76>° 38.02 +0.99*° 41.28 +1.05>¢%¢

Notes: ® — the difference is significant compared to the indicators in group | before chemotherapy (p < 0.05); ® — the difference is significant compared to the
indicators in group Il before chemotherapy (p < 0.05); ¢ — the difference is significant compared to the indicators in group | after 3 PCT cycles (p < 0.05);
4 — the difference is significant compared to the indicators in group Il after 3 PCT cycles (p < 0.05); ¢ — the difference is significant compared to the indica-

tors in group | after 6 PCT cycles (p < 0.05).
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of AP in sensory nerves was dominant, in contrast
to the NCV, which in most patients remained within
the reference values. The AP of a sensory nerve
reflects the number of axons conducting impulses,
while the NCV reflects the degree of myelination
in the axons. In patients with PIPN, the decrease
in AP usually precedes the changes in NCV,
which reflects the dominant axonopathy [18-20].
Thus, the changes in the AP amplitude and NCV
of the sensitive fibers of the superficial peroneal
and SNs detected by us indicate deeper distur-
bances of the axon with a relatively stable functional
state of myelin.

In practice, it is impossible to make a clear
correlation between the data of the neurologi-
cal examination of patients and ENMG changes
in sensory nerves. However, in our earlier study,
we established the effectiveness of ALA and IPD
treatment for the PIPN prevention in patients
with BC by the Total Neuropathy Score. Our data
on clinical and electrophysiological changes
in patients who received PCT with paclitaxel indi-
cated the presence of symmetric, axonal, mainly
distal sensory neuropathy [21]. Electrophysi-
ological disturbances were reflected in a decrease
in the AP amplitude of the SNs and the fading of re-
sponses during the neurological examination of pa-
tients. Our results did not differ from the clinical
and electrophysiological profile of PIPN reported
elsewhere, which showed that taxanes cause sym-
metrical, predominantly sensory, distal axonopathy
with episodic motor dysfunction [15, 22].

Currently, the pathophysiological mechanism
of PIPN is not completely studied and understood.
However, the neurophysiological abnormalities
in sensory nerves demonstrated in our study
confirm the generally accepted theory of PIPN
pathogenesis, which states that the basis is axonal
degeneration (not demyelination) caused by dam-
age to dorsal root ganglia, dysfunction of micro-
tubules inside axons, impaired energy production
by mitochondria, and the direct damaging effect
of chemotherapy on axons in the distal termi-
nals [23-27]. The data of scientific studies sug-
gest that inhibition of tubulin depolarization occurs
not only in axons, but also, partially, in Schwann
cells [27-36]. According to the results of the ENMG
study of the sural and SPNs, we can conclude that
damage to the myelin sheaths does occur in PIPN,
but it is mild and clinically insignificant.

In conclusion, by determining significant dif-
ferences in the ENMG indicators of sensory nerve
parameters between the studied groups, we es-
tablished that the use of ALA in combination with
the inhibitor of acetylcholinesterase IPD signifi-
cantly reduced the severity of damage to the SPNs
and SNs caused by PCT with paclitaxel. The ENMG
parameters of the sensory nerves in the patients
treated with ALA+IPD were significantly better after
3 and 6 PCT cycles compared to those in the group

treated with PCT only. The combination of the ALA
and IPD used in our study and substantiated by sci-
entific data on its successful use for the prevention
of CIPN and peripheral neuropathies of other gen-
esis [37-42], could be recommended for the pre-
vention of PIPN.
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OUIHKA E®EKTUBHOCTI SACTOCYBAHHA
AJIbDA-NINMOEBOT KUCJIOTU TA INIAAKPUHY
riaPOXA0OPUAY AN NPOPINAKTUKU
NAKNITAKCEN-IHAYKOBAHOI
NEPUDEPUYHOI HEXMPONATII 3A AJAHUMU
ENEKTPOHEAPOMIOIPA®IYHOIO
AOCNIAXEHHS NOBEPXHEBUX
MAJIOrOMIJIKOBUX TA JINTKOBUX HEPBIB
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MerTa: pocniantn 0cobnmnBOCTi HEMPODYHKLIOHaNbHMX Na-
pamMeTpiB y XBOPUX Ha paK rpyaHoOi 3an103u 3 naknitakcen-
iHOYKOBaHO rnepmndepnyHoo HerponaTiel Ta 3’acyBaTu
OOUINBbHICTE  3acTocyBaHHSa  anbda-ninoeBoi  KUCNOTU
B KOMOGiHaUii 3 inigakpuHy rigpoxnopupom ans ii npodinak-
Tvkn. Matepianun ta metogu: 100 xBOpUX Ha paK rpygHoi
3an03u T1_4Ny_sMy_, AknuMm Byna nokadaHa noiximiotrepanis
3a cxemolo AT (naknitakcen, gokcopy6iuunH) abo ET (nakni-
Takcen, enipybiuunH), paHaomMisoBaHo y Agi rpynu. Mepwa
rpyna (n = 50) — xBopi Ha pak rpyaHoi 3ano3un T.4Ny.sMg_4,
AKi OTpMManu Bif TPbOX A0 WECTU LKUKAiB noniximiotepanii
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3a cxemoto AT abo ET y Heoan’ioBaHTHOMY, a4’ tOBAHTHOMY
abo naniaTMBHOMYy pexumi 6e3 3aCTOCyBaHHSA AOCHIOXY-
BaHOI cxemu npodinaktukn Henponatii (anbda-ninoe-
Ba KucnoTta B KOMOGiHauii 3 inigakpuHy rigpoxiopuaom).
[pyra rpyna (n = 50) — xBopi Ha pak rpyaHoi 3anosm T;.
4No.sMo.1, SKi OTpuManu Big TPbOX A0 WECTU UMKAIB Noni-
ximioTepanii 3a BKka3aHO CXEMOIO i3 BUKOPUCTAHHAM LO-
cnigkyBaHoi cxeMu npodinakTukm Herponarii. NpoBeneHo
enekTpoHenpomiorpadiyHe A0CNIOXKEHHA CEHCOPHUX (Mo-
BEPXHEBI MasloroMmifikoBi Ta JINTKOBI) HepPBiB [0 no4aTky
ximioTepanii, nicna 3-ro Ta 6-ro UMKNiB NonaiximioTepanii.
Pe3ynbtaTtn: BugasneHi Hamun enektpodisionorivyHi nopy-
LEHHS y CEHCOPHMX HEPBaAxX NPOSBASANNCS Yy BUMSAI akCo-
HaNbHOI CeHCOpHOiI NnepudepunyHOi HelponaTii CUMeTpuy-
HOro xapakTepy, LWo Bifobpaxanocs y 3HUXKEHHI aMnniTyan
noTeHuiany Aii NOBEPXHEBUX MAIOFOMINIKOBUX Ta TUTKOBUX
HepBiB. SHUXEHHA NoTeHLUiany Aii y CeHCoOpHUX HepBax 6ysio
OOMiIHAHTHUM, Ha BiAMiHY Bif, WBMAKOCTI NpoBeaeHHs 30y-
OXEHHS, fKka B OiNbLIOCTI NaLieHTiB 3anuwanacsa B Mexax
pedepeHTHUX 3Ha4YeHb. Lle nigTBepaxye Hanbinbl nowmn-
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peHy Teopitlo naTtoreHedy nakniTakcen-iHAyKoBaHOI nepwu-
depunyHOi HeliponarTii, AKka CTBepAXYE, WO B ii OCHOBI ne-
XWTb aKCOHasbHa fereHepadiq, a He gemienidisaudis. Takox
LUASIXOM BU3HAYEHHSA CTaTUCTUYHO 3HAYYLLMX BiAMIHHOCTEN
y MNOKa3HMKax enekTpoHenpomiorpadiyHoOro TeCTyBaHHS
CEHCOPHMUX HEPBIB NaLiEHTIB MiX AOCAIAXYBaHUMKU rpyna-
MU BCTQHOBJIEHO, L0 3aCTOCYyBaHHA npenapaTty anbda-
NiNOEBOI KACIOTU B MOEAHAHHI 3 iHMBGITOPOM aueTunxori-
HecTepasun — inigakpuHy rigpoxaopruaomMm BaroMmo 3MeHLYye
TSXKICTb YPaXXEeHHS MOBEPXHEBMUX MaNOrOMIiNKOBUX Ta JINT-
KOBMX HEPBIB NpW 3aCTOCYBaHHI noniximiotepanii 3 nakni-
TakCcenom, cyasaym 3 NOKa3HUKIiB aMnaiTyan noTeHuiany aii,
TPUBAJNIOCTI Ta NAOLWi BiANOBiAi HA CTUMYNSAUI0. BUCHOBKMU:
3acTocyBaHHs anbda-ninoeBoi KNCNOTN B NOELHAHHI 3 ini-
[AaKPUHY TigpoxXNopuaoM [A03BOSE 3MEHLWUTU TAXKICTb
YPaxeHHs MOBEPXHEBMX MaOrOMINIKOBUX Ta INTKOBUX He-
PBIiB, CNPUYMHEHI NosiXiMioTepanieto 3 NakniTakCenom.
KnioyoBi cnosa: naknitakcen, ximiotepanis, Hemponaris,
enekTpoHelipomiorpadis, anbda-ninoesa k1ucnota, iHribdi-
TOpW aueTunxoniHecTepasu.



