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BbI3BAHHbLIE 3PUTEAbHBIE MOTEHLUAADI
B PAHHEU AUATHOCTUKE ¥ BOABHbBIX
CAXAPHbIM AUABETOM 1 TUNA

A. B. Witem6epr, C. M. Kapnos, A. b. XoaXxasH, A. A. Karoes

CTABpPOMNOAbCKUI FOCYAQPCTBEHHbIM MEAULLUHCKUIA YHUBEPCUTET,
Poccumnckas Peasepaums

Diabetes takes a leading place among the causes of blindness. One hundred three patients with type 1 diabetes mellitus
(DM) aged from 18 to 45 years were examined with varying severity of visual disorders.Disease duration was from one year
to 10 years. A neurophysiological examination was performed using visual evoked potentials on black-and-white (BW) and
color (red-yellow (RY) and green-black (GBk))changing chess pattern(CCP).The results obtained in terms ofVEPindices
made it possible to note that in all patients of the study group conduction disturbances were detected in the visual fibers
of the analyzer, namely, an increase in the peak latency (PL) of P100 and a decrease in the amplitude of the wave (WA)
N75-P100 with an earlier prevalence of disorders in the color-changing CCP relative toBW. The study has shown that in type
1 DMcolor vision as the most subtle structural element of the VAis primarily affected.
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Ha cerogHsAWHWA AeHb caxapHbli ouabeT 3aHMMaeT nuaupyiollee MeCTO cpeau NnpuyYrH cnenoTebl. B nccneposaHve
6binn BktodeHbl 103 naumeHTa B Bo3pacTte oT 18 oo 45 net ¢ caxapHbiM gvabetom 1 Tuna, MMeLWmx pasfinyHyo cTe-
NeHb BbIPAXEHHOCTU 3PUTENBbHBLIX PACCTPONCTB. JanTenbHocTb 3abonesaHus coctasnsna 1-10 net. BosbHbIM NpoBene-
HO KJIMHUYECKOE, HEBPOJIONMYECKOE N HEMPODU3NONOrnieckoe obcnefoBaHne C UCMNOJIb30BAHUEM 3PUTESbHBIX BbI3BAH-
HbIX MOTEHLMANOB Ha YepPHO-B6€enbI U LBETHOWN (KPACHO-XENThIN 1 3€NE€HO-YEPHbIN) CMEHSIOLNIACS LWAaXMaTHbIV NaTTepH.
Mony4eHHble pe3ynbTaTbl N0 NoKa3aTeNsiM 3pUTESbHbIX BbI3BaHHbIX MOTEHLMANO0B NO3BOJINAM OTMETUTb, 4TO Y BCEX BONIbHbIX
OblIM BbISIBAIEHBI HAPYLLUEHWS MPOBOAMMOCTM MO BOSIOKHAM 3PUTENIbHOIO aHann3artopa, a UMEHHO — yBen4eHne nmkoBomn
nateHtHocTn P100 u cHmxeHne amnnntyapl BofHbl N75-P100 ¢ 6onee paHHUM npeobnagaHmemM pacCTPOCTB Ha LIBETHOMN
CMEHSIOLLMIACS LUaXMaTHbIN NaTTEPH OTHOCUTENBHO YepHO-6enoro. JJaHHoe nccnenoBaHMe 40Ka3biBAET, YTO MPU CaxapHOM
Onabetel Tvna B NepBylo O4Yepesb CTPALAET LLBETHOE 3pPEHNE Kak Hanbonee TOHKUA CTPYKTYPHbIA 3N1EMEHT 3pUTENbHOIO
aHanusaropa.

KrnroyeBbie cioBa: caxapHbiv avaber, 3pUTEJIbHbIE BbI3BAHHbIE OTEHLMNAIbI, LUAXMAaTHbIV NatTepH
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AB - antibodies NS - nervous system

BW - black-white OD - optic disc

CCP - changing chess pattern ON - optic nerve

CG - control group PDR - proliferative diabetic retinopathy
DE - diabetic encephalopathy PL - peak latency

DM - diabetes mellitus RY - red-yellow

DR - diabetic retinopathy VA - visual analyzer

DVN - diabetic visual neuropathy VEP - visual evoked potentials

GBk - green-black WA - wave amplitude
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and is a hidden epidemic. We have to admit

that the number of patients with this pathology
increases annually and includes most of the
working-age group, leading to a persistent visual
impairment [1, 2, 3]. Diabetes takes a leading place
among the causes of blindness. In this regard,
a detailed study of the visual analyzer (VA) is of
particular importance [4, 5, 6].

The purpose of the study was to clarify the criteria
for the diagnosis of visual disturbances using VEP for a
CCP in patients with type 1 DM.

Material and Methods. In our work, 103 patients
with a diagnosis of type 1 DM with a disease experience
of 1-10 years were examined, 65 of them were women,
38 men of the age category from 18 to 45 years old. The
study was conducted from 2014 to 2018 based on the
Department of Endocrinology, Functional Diagnostics
of the City Clinical Hospital Ne 3 (Stavropol). The main
group consisted of patients suffering from type 1 DM.
The inclusion criteria were presented: the presence of
type 1 DM; age from 18 to 45 years; disease in the stage
of sub compensation; experience of the disease for at
least 1 year and no more than 10 years; the absence
of changes in the fundus of the eye, or the initial stage
of diabetic retinopathy. Exclusion criteria were: age
less than 18 and more than 45 years; decompensated
disease; the experience of the disease is less than
1 year and more than 10 years; previous carried over
neuroinfectionof the prior generation, traumatic brain
injury; hypersensitivity to alpha-lipoic acid; the presence
of cancer, cardiovascular, hepatic or renal failure;
pregnancy and the period of breastfeeding; eye injuries.
As a comparison, a control group was used, which
included 30 healthy young people aged 18 to 30 years,
including twenty women andten men. The group was
formed to compare the initial changes in the structure of
VA and cognitive potential.

All studied patients underwent a neurological
examination, a neurophysiological study using the
VEP technique for colors and BW CCP, immunological
determination of the content of antibodies (AB) to the
main myelin protein (MMP) in blood serum.

Statistical data processing was performed using
variation statistics in the licensed computer program
«Statistica 10.0» (StatSoft, USA). The level of statistical
error was set at 0.05.

Results and Discussion. Type 1 DM, in typical
cases, makes a clear clinical picture, which develops
over several months or even weeks. The manifestation
of this disease can provoke infectious and other
concomitant pathology.

Our research work indicated that in most patients
with type 1 DM manifests itself in various clinical forms,
which are based on its effect on the nervous system
(NS). The examined patients had a combination of clini-
cal manifestations and complications of type 1 DM, such
as encephalopathy, diabetic visual neuropathy (DVN),
distal polyneuropathy, and vegetative-trophic disorders.
In this case, the dominant clinical manifestations of DM
were taken as the basis.

In 37 (35.9 %) patients, diabetic visual neuropathy
was determined. Patients of the study group presented
subjective complaints of decreased visual acuity, the
appearance of «flashing dots», «curtain», «fog» before
the eyes, indicates the vascular origin of these disor-
ders. Also, clinical manifestations of this pathology
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were lacrimation and periodically occurring disturban-
ces in the perception of visual images.

Polyneuritic disorders were detected in the form of
numbness, pain, a feeling of coldness in the distal limbs
in 33 (32.0 %) patients. Clinically, patients noted hypes-
thesia, fading reflexes, and hypotension.

In 26 (25.2 %) patients, encephalopathy was diag-
nosed, which was characterized by the following com-
plaints: pronounced general weakness and fatigue, the
appearance of anxiety, a decrease in concentration,
working capacity combined with vegetative-vascular
disorders, as well as persistent memory impairment
mainly short term basis. Also, headaches of a compres-
sive nature were noted that occurred for no apparent
reason, regardless of the time of day. A change in mood,
mainly depression, a decrease in interests, drowsiness,
attacks of anger and dreary mood, emotional liability,
insomnia in the form of difficulty falling asleep and fre-
quent night awakenings were revealed.

It should also be noted that in 7 (6.8 %) patients, ve-
getative-trophic disorders in the form of diabetic osteo-
arthropathy were recorded.

We paid particular attention to the formation of visual
axonopathy as a complication of the underlying disease,
which significantly affects the patient’s quality of life. In
thisregard, it was of interest to study visual disturbances
taking into account early disturbances in light perception
both on BW and the color spectrum of light. It should be
noted that the experiment on color perception was car-
ried out in a few studies, as indicated by isolated publica-
tions, mainly by foreign authors [7, 9]. In this regard, we
evaluated the neurophysiological criteria for conducting
pathways for using VEP on both BW and color RY, GBk
CCP.

When studying the results of VEP on BW and CCP it
was determined that in the study group of patients re-
vealed a statistically significant (p<0.01) increase in
PLP100 on the right and left (121.3+3.67 ms), a de-
crease in WA P100 (2.4+1.11 uV), which indicates a vi-
olation of the response of visual neurons relative to the
control group (CG) (101.1+1.79 ms). The obtained data
are shown in Table 1. This, in turn, allows us to state the
fact that a change in the results of PL and WA can only
be observed in patients with type 1 DM lasting more than
seven years, which does not allow deviations in patients
with a short history of the disease according to indica-
tors.

Table 1
The results of the peak latency of the VEP
on the BWCCP in the main and control groups (M+m)

Main growo | Control groue
Peak latency (ms)
N75 72.2+1.68 68.1+3.04
P100 121.3+£3.67 101.1+£1.79
N145 175.2+1.45 148.3+£2.02
Amplitude (pV) P100 2.4+1.11 9.1+1.13

In our study, the most significant were the results of
VEP on color CCP. RYCCP allowed assessing the patho-
physiological changes in the system of photoreceptors
(cones) involved in the formation of color vision. In the
study group of patients with type 1 DM, when analy-
zing the results, a statistically significant (p<0.01) in-
crease in PL P100 on the right and left was found to be
147.3+2.05 ms (control 102.1+£1.72 ms), and a decrease
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in WA N75 - P100 - 2.4%£1.01 uV (control 8.1+£1.21 uV),
which, in turn, indicates a violation of the strength of the
response to the photoreaction [8]. The data are present-
ed in Table 2.

Table 2
Indicators of the peak latency of the VEPon the RYCCP
in the main and control groups

Period Main group Control group
(n=103) (n=30)
Peak latency (ms)
N75 115.2+1.79 72.1+2.09
P100 147.3+£2.05 102.1+1.72
N145 185.2+1.74 151.3+£2.22
Amplitude (pV) P100 2.4+1.01 8.1+1.21

Our results of a study on GBk CCP indicated a sig-
nificant increase in PL P100 on the right and left —
141.3+3.78 ms compared with the CG (102.1+1.72 ms).
WA N75 - P100 was statistically significantly reduced
(2.3%£1.21 V). The data are shown in Table 3.

We can note that in all the patients examined by us,
statistically significant (p<0.01) neurophysiological de-
viations of VEP were revealed, namely, an increase in
the peak latency of P100 and a decrease in WA of the
main peaks with an earlier prevalence of disorders on
the color spectrum relative to BW. In this regard, we be-
lieve that an increase in PL is a consequence of demy-
elination processes [11]. To clarify these mechanisms,
we conducted an immunological study to determine the
concentration oflg G antibodies to the myelin essential
protein (MBP) [10]. On examining 45 patients with type
1 DM, it was found in the study group that the level of
AT was significantly (p<0.001) higher than the level of
CG and amounted to 198.1+£2.95 ug/ml (control group
48.1+0.78 pug/ml). It should be noted that the concen-
tration of antibodies to MBP tended to increase de-
pending on the length of duration of DM: the longer the
disease was, the higher their blood content. This fact
indicates that the period of the disease in 73 % of cases

directly affects the formation of demyelination process-
es in the structures of the neurological system. This cir-
cumstance makes it possible to predict the course of
the disease and makes it possible, taking into account
this indicator, to assess the dynamics of DM, as well as
the treatment that can be used in the future to identi-
fy the severity of the demyelinating process in patients
with this disease.

Table 3
Indicators of the peak latency of the VEPon the GBCCP
in the main and control groups

: Main group Control group
Period (n=103) (n=30)
Peak latency (ms)
N75 110.2+1.79 72.1+£2.09
P100 141.3+3.78 102.1+1.72
N145 183.2+1.74 151.3+2.22
Amplitude (pV) P100 2.3+1.21 8.1+1.21

Conclusions. Neurophysiological results using VEP
with immunological data indicate the presence of demy-
elination processes in the pathways VA, which leads to an
increase in PL P100 and a decrease in WA N75 — P100.
It should be noted that the shorter the wavelength of the
light pulse, the higher the changes occur in the speed of
the nerve impulse.

The obtained results also indicate that the extension
of PL appears at earlier stages of significant clinical neu-
rological manifestations, which can be used in the diag-
nosis of initial neurological disorders in patients with type
1 DM.

Analyzing the above data, we can conclude that
the detection of optic disc disease in clinical practice
should begin at the earliest possible time, in this regard;
neurophysiological and immunological studies have
allowed expanding the diagnostic search to identify
the initial signs of visual disturbances to prevent
complications and conduct appropriate pathogenic
therapy.
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EFFECTS OF BFB-THERAPY ON RESPIRATORY DYSFUNCTION
AND ASTHENIA IN PATIENTS WITH PARKINSON'S DISEASE

Kurushina O. V.1, Barulin A. E. !, Karpov S. M. 2, Chernovolenko E. P. !

1 Volgograd State Medical University, Russian Federation
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KOPPEKLLUS AbIXATEAbHBIX U ACTEHUMECKUX NPOSABAEHUN
METOAOM BOC-TEPANMUN Y NALUMNEHTOB C BOAE3HbIO MAPKUHCOHA

O. B. KypywmuHa ', A. E. Bapyaun !, C. M. Kapnos 2, E. 1. YepHOBOAEHKO !

1 BOArOrpaACKuit rocy AGPCTBEHHbIN MEAULIMHCKUIA YHUBepcuTeT, Poccuiickas Peaepaums
2 CTABPONOALCKMI FOCYAQPCTBEHHBIN MEAMLIMHCKMUI YHMBEPCUTET, Poccuickas Peaepauus

The pilot study was conducted to assess the effectiveness of the sensorimotor respiration control (SRC) method based
on the biological feedback principle, in the complex correction of respiratory dysfunction and asthenia in 48 patients with
Parkinson’s disease. Initially, in all patients, there was identified a significant correlation between subjective respiratory
disorders, biomechanical changes in the respiratory pattern and the respiratory cycle (r=0.81), and varying degrees of
asthenia. The severity of respiratory dysfunction (r=0.76), motor deficit (r=0.71), asthenia (r=0.81) and anxiety-depressive
manifestations (r=0.63) have a significant impact on the decline of the quality of patient’s life. During course of treatment,
there was a significant improvement in the parameters of the respiratory cycle, asthenia, quality of life and the psycho-emo-
tional state of the patients (r<0.05), the normopnoic version of the respiratory pattern was reached in 62.5 % of patients
(p<0.05), and the physiological type of the respiratory pattern was achieved in 41.7 % of patients.

Keywords: Parkinson’s disease, respiratory dysfunction, asthenia, non-motor symptoms, BFB-therapy, quality of life

MunoTHoe nccnenoBaHne No oueHke 3hdEKTUBHOCTM MeTo[a CEeHCOMOTOPHOro yrnpaeneHus abixaHnem (CY) 6bino
OCHOBaHO Ha NpuHuMne 61MoNorMyeckort o6paTHOM CBSA3N B KOMMJIEKCHOW KOPPEKLUMM AblXaTebHbIX U aCTEHUYECKMX Hapy-
LweHni y 48 naumeHToB ¢ 60s1e3HblO MapknHcoHa. icxoaHo y Bcex 60JbHbIX BbisiBieHa 3Ha4YMMas Koppenaums mexay cyob-
€KTUBHbIMU AblXaTeNlbHbIMU HapyLLIEHUSMU, BUOMEXAHNYECKMMM U3MEHEHUSIMU AbIXaTe/IbHOro naTTepHa 1 AblXaTenbHOro
umkna (r=0,81) 1 pasnnMyHO CTEMEHbLIO BbIPAXXEHHOCTM aCTEHMYECKOro cuHapomMa. CyLleCTBEHHOE BIUSIHME HA CHUXEHNE
Ka4yeCTBa >XM3HW OKa3bIBAIOT BbIPAXEHHOCTb AbIXaTeNbHbIX HapyweHui (r=0,76), moTopHbin aeduunt (r=0,71), acTeHus
(r=0,81) n TpeBoxHO-AenpeccuBHble npossneHuns (r=0,63). B npouecce nedeHns Habnoaanocb 4OCTOBEPHOE YiydlleHne
nokasaTtenien apIXxaTenbHOro Luka, NPosBAEHU aCTEHUN, KQYECTBA XU3HU N NMCUXO3IMOLMOHANIbHOrO COCTOSHUS MaLneH-
TOB (r<0,05). ¥ 62,5 % 60nbHbIX yOaNnoCb JOCTUMHYTb HOPMOMHOWYECKOrO BapuaHTa aplxatenbHoro narrepHa (p<0,05), y
41,7 % naumeHToB — GU3NOSIOTMYECKOr0 TUMA AbIXaTeNbHOro NaTTepHa.

Knioyesbie cnoBa: 60/1€3Hb [1apknHCOHa, AbixaTe/IbHble HapyLLIEHWSs, aCTEHUSI, HEMOTOPHbIE cCUuMTOMbI, BOC-Tepanus,
Ka4eCcTBO XN3HU
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