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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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According to the present-day knowledge, chronic kidney
disease (CKD) is quite a common medical and social problem
because about 10 % of world population suffer from this pathol-
ogy. CKD also results in steeper quality-of-life declines for such
patients [9].

The nervous system impairment is frequently caused by re-
nal failure. Upon that, the neurological symptoms, which arise
from acute renal insufficiency, are the most clinically remark-
able ones. Uremia, which occurs at both acute and chronic renal
insufficiency, affects the nervous system central, peripheral and
autonomic parts. Besides, there are genetically determined dis-
eases where simultaneous kidney and brain damage takes place:
Von Hippel-Lindau disease, polycystic kidney disease, Wilson’s
disease and Fabry’s disease [5,7].

Dialysis patients with end-stage CKD have hemodialysis-
induced neurological syndromes [1,2].

One of the most frequent manifestations of uremia, accom-
panied by the central nervous system disorder, is uremic en-
cephalopathy. Uremic encephalopathy clinical presentations
are various; they are described in terms of dynamic change
of symptoms not only within several days, but even within
several hours (the latter is mostly related to acute renal insuf-
ficiency). Neurological disorders can be subclinical for a long
time: insignificant fatigue, irritability, apathy, difficulty con-
centrating. Encephalopathy progression can cause emotional
lability, memory and attention impairment, sleep distur-
bances, frontal lobe damage symptoms (difficulty in abstract
thinking, mental disorders, and paratonia). At the advanced
stage, uremic encephalopathy can manifest itself in the vari-
ous forms of impaired consciousness, in particular, delirium
with visual hallucinations; psychomotor agitation; and also
the various levels of depression of consciousness, including
coma. Besides, symptomatic epilepsy as generalized tonic-
clonic and focal, mostly motor, seizures; meningism (it oc-
curs in approximately one third of the patients); multifocal
myoclonus; asterixis; dysarthria are frequently detected in
the patients [6,8].

The following mechanisms are principal in forming uremic
encephalopathy: hormonal disorders, metabolite storage dis-
ease, imbalance between activating and inhibitory cerebral
neurotransmitters, as well as dysmetabolic disorders. At the
incipient uremic encephalopathy there observed the increased
level of glycine in cerebrospinal fluid, the decreased levels
of glutamine and y-Aminobutyric acid (GABA). As uremia
grows progressively worse, the storage of guanidine succinic
acid cumulates, that leads to NMDA receptors activation and
GABA receptors suppression conducive to developing myo-
cloni and epileptic seizures. The increased level of guanidine
leads to the suppression of transketolase, the thiamine-depen-
dant enzyme of pentose phosphate cycle, which is an impor-
tant link in the process of myelin fusion [4]. Transketolase
inhibition at uremia results in myelination disorders in the
structures of both the central and peripheral parts of the ner-
vous system [7,10].

Renal failure is accompanied by the main respiratory chain
enzymes dysfunction which leads to the increased levels of ade-
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nosine monophosphate, adenosine triphosphate and lactate, that
is associated with the increased requirement of oxygenation, on
one hand, and the increased energy consumption of brain tissue,
on the other hand. The oxidative stress results in mitochondrial
membranes dysfunction rise, their damage, and the deprivation
of oxidation-reduction process in neurons [9].

The peripheral nervous system disturbances in CKD can be
manifested by polyneuropathy, mono-neuropathy and carpal
tunnel syndromes. Polyneuropathy occurs in about 60-98 %
of patients with CKD. More often, it is the motor autonomic
one, which mainly affects the lower extremities. Uremic neu-
ropathy is specified by muscle weakness, reflex and sensory
disorders (changes in superficial and deep reflexes, burning
pain, dysesthesia), autonomic disorders (orthostatic hypoten-
sion, sudomotor disorders, erectile dysfunction, gastrointes-
tinal disorders) [5,9].

In dialysis patients with CKD the following neurological
complications are quite common: dialysis disequilibrium
syndrome (DDS); Wernicke’s encephalopathy, dialysis de-
mentia, subdural hematoma, posterior reversible encepha-
lopathy syndrome (PRES), osmotic demyelinating syndrome,
secondary inflammatory cerebral diseases, sinus thromboses,
symptomatic epilepsy [1,2].

Dialysis disequilibrium syndrome manifests itself by head-
ache, nausea, dizziness, muscle cramps that as a rule regress
within several hours after dialysis is finished. Less frequently,
DDS is marked by the development of myocloni, delirium, gen-
eralized epileptic seizures, optic disc edema, ocular hyperten-
sion and arrhythmia that can cause death (is manifested by the
wide range of focal and whole cerebral symptoms, including
PRES, the main pathogenetic mechanism of which is vasogenic
edema of brain tissue), cephalgia syndrome, cognitive and cere-
brovascular impairments, symptomatic epilepsy [2,4].

PRES is a clinical-radiological syndrome which manifests
itself as symptomatic epilepsy, vision disturbances, cephalgia,
corresponding focal symptoms, and also the formation of hy-
perintense foci which can be seen on T2-weighted MR image in
white matter of the brain in its subcortical parts that are caused
by vasogenic edema connected with the rapid decrease of uric
acid in blood plasma and sharp change of osmotic pressure [2].

According to various data, the incidence of subdural hema-
tomas in dialysis patients ranges between 1% and 3.3% and is
connected with coagulopathy which is associated with uremia
and use of anticoagulants to make dialysis possible [4].

Wernicke’s encephalopathy is quite rarely detected in the pa-
tients with CKD who undergo chronic dialysis and is connected
with excretion of excessive thiamine during hemodialysis. It is
more frequently manifested through cognitive impairments and
ocular motor apraxia [2].

Dialysis dementia (dialysis encephalopathy, progressive
myoclonic dialysis encephalopathy, hemodialysis encepha-
lopathy) develops in approximately 0.6-1.0% of dialysis pa-
tients, it is manifested through progressive cognitive impair-
ments with rapid development of dementia, myocloni, speech
disturbances, agraphia, acalculia, mental disorders, halluci-
nations [2,8].
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Secondary hyperparathyroidism often goes along with renal
failure due to the impaired reabsorption of calcium ions. As a
consequence, it fails to differentiate clearly the share, which is
contributed by uremia and hypercalcemia, respectively, into the
development of so-called uremic proximal myopathy; however,
it is reliably known that CKD can be associated with such neu-
romuscular disorder [3,10].

Kidneys are among the most important structural and func-
tional elements in the homeostasis system, which maintains
the sustainability of the self-regulating internal environment.
This feature of the kidneys is due to the diversity of their
functions, followed by the complex processes of blood ultra-
filtration and urine transport, metabolic processes in tissues,
the synthesis of hormones and biologically active substances,
renal blood flow autoregulation, renal function nervous con-
trol mechanisms. Studying and assessing CKD progression
causes, regardless of the etiological nosological form, made
it possible to estimate the value of such factors as: the im-
mune, infectious, metabolic, hemodynamic, hemocoagula-
tion, urodynamical, hyperfiltration ones, whose hierarchy is
subject to variation during the course of the disease [2,5].

The different periods of CKD progression are, obviously, in-
dicative of regulatory mechanisms formed in the body to main-
tain the physiological constants of homeostasis. In this aspect,
analyzing the typological features of renal function, depended
on the vegetative support in various CKD etiological nosologi-
cal forms, is of great importance [4,7].

The complex interrelations between the integrating nervous
system and internal organs and systems, in particular, kidneys,
under normal and pathological conditions, have been studied not
enough.

Therefore, the insufficient study of the nervous system impair-
ment mechanisms under kidney pathology as well as the mutual
influence of the nervous system and kidneys under pathologi-
cal conditions, and the increasing medico-social significance of
renal pathology, in particular CKD, required studying clinical,
neurological, neuropsychological, paraclinical characteristics in
the patients [5,6].

In addition, determining the systemic mechanisms for orga-
nizing the interaction of renal function, autonomic homeostasis,
homeostasis leading systems (blood formation, urine formation,
immunity) regulation as well as appraising the nature of typo-
logical reactions of the renal function systemic organization,
depended on the type of autonomic regulation, may have a pre-
dictive value for the course of CKD.

The goal is to specify clinical and neurological and neuropsy-
chological characteristics of the nervous system impairment in
chronic kidney disease.

Material and methods. A fragment of 61 chronic kid-
ney patients, aged 52+2.43, complete examination is pre-
sented, among them 35 (57%) have stage 1 CKD, 26 (43%)
have stage 2 CKD and 7 (10%) suffer from stage 3 CKD.
The patients complete examination included: a detailed
clinical and neurological examination, neuropsychological
(evaluating the trait and state anxiety levels with Spiel-
berger anxiety scale), laboratory (identifying the param-
eters of electrolytic balance, nitrogen metabolism, auto-
immune markers of brain and kidney tissue injury) and
instrumental examinations (nephrosonography, brain MRI,
electroneuromyography).

Results and discussion. Having examined the patients with
CKD in detail, we detected the impairments in the structures of
both central and peripheral parts of the nervous system, as well
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as the autonomic nervous system and certain neuropsychologi-
cal makers.

Among the chief complaints, presented by the patients with
renal failure, were the following ones: in 79% — fatigue, in 63%—
intermittent headache, in 32%t — motiveless anxiety, in 26%t
— sleep disorders, in 25% — rotatory and non-rotatory vertigo, in
24% — hyperhidrosis, in 14% —unstable arterial blood pressure.

At the detailed examination of the patients with CKD there
were identified the impairments of the nervous system central
part. Thus, we detected the signs of pyramidal insufficiency
(pathological foot reflexes) in71% of patients, oral automatism
phenomena — in 35% of patients, vestibulocerebellar syndrome
— in 39% of patients, extrapyramidal disorders — in 48% of pa-
tients. In addition, 23%t of patients had mild cognitive impair-
ments.

On top of everything else while doing our investigation, we
determined the vegetative tone and the level of vegetative reac-
tivity in patients with CKD.

Vegetative tone is the degree of tension (the random lev-
el of activity) in the functioning of organs or physiological
system at relative rest. In our patients, we determined the
vegetative tone by calculating the Kerdo’s autonomic index
(BI) (BI=I - (diastolic blood pressure/pulse rate)). When the
effects of the sympathetic and parasympathetic parts of the
autonomic nervous system (amphotonia, or normotension)
are balanced, the index approaches zero, the positive value
of the index indicates sympathicotonia, and the negative one
denotes parasympathicotonia. Thus, among all the examined
patients with CKD, the output constitutional autonomic tone
was amphotonic in 23%, it was sympathicotonic in 56 per
cent, and it was parasymptomatic in 21% of cases (Fig. 1).

B sympathicotonic tone

amphaotonic tone

B parasymptomatic tone

Fig. 1. The constitutional autonomic tone in patients with
CKD

The type of autonomic reactivity in the examined patients
with CKD was analyzed in such a manner. We determined the
vegetative reactivity (the speed and duration of the change
in vegetative parameters in response to environmental or
internal irritation) using Aschner-Dagnini reflex (normal re-
sponse — there was observed a heart-rate fall to 4 — 12 beats
per minute; sympathetic response — the reflex was absent or
inverted; parasympathetic response — there was observed a
heart-rate fall to more than 12 beats per minute). So, among
all the examined patients with CKD, the sympathicotonic
type of autonomic reactivity prevailed, it was detected in 62
% of cases; the parasympathetic type of autonomic reactiv-
ity was observed in 27 % of patients, and only in 11% of
the examined people there was detected a normotonic type of
autonomic reactivity.
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We studied the vegetative support by means of graduated ex-
ercise, namely, standardized knee-bending exercise, assessing
the change in the pulse rate, respiration and arterial pressure.
Thus, among all the patients with CKD, examined by us, only
8% of patients had a eukinetic type of vegetative support (ac-
cording to cardiac hemodynamics), 16 per cent of them had a
hyperkinetic type, and most patients, i.e. 76%, had a hypokinetic
type (that is, the vegetative support was insufficient) (Fig. 2).

30
20 B3

eukinetic type hy perkinetic type

hy pokinetic ty pe

Fig. 2. The vegetative support in patients with CKD

At the same time, a certain tendency was shown: in those
patients, who had adequate vegetative support, we observed
the lowest CKD progression rate, the patients, who had the
hypokinetic type of vegetative support, as well as those with
parasympathicotic type of vegetative reactivity, were ob-
served to have a rapid CKD terminal stage and, consequently,
required dialysis.

The autonomic nervous system tone disorder was identified
in 42% of patients, including orthostatic hypotension — in 13%,
erectile dysfunction — in 13%, nocturnal sudomotor disorders as
the hyperhidrosis of the trunk and lower extremities.

The results, obtained after studying the peripheral nervous
system condition in patients with CKD, were of primary
concern. Thus, 74% of patients were detected to have poly-
neuropathy. At that 65% of patients had no polyneuropathy
symptoms (even during the detailed targeted survey), they
had the signs of exteroceptive sensitivity as hyperesthesia
(26% of patients) and hypoesthesia (74% of patients); the im-
paired kinesthesia in digital joints was observed in 35% of
cases, the reduced vibratory sensitivity and the corresponding
reflex disorders were identified in 39 % of patients. It should
be noted that all the symptoms were more evident in lower
extremities. In 39% of patients the polyneuropathy syndrome
manifested itself through subjective sensations, in addition to
the objective changes in the neurological status, which were
the patients’ chief complaints, namely: burning feet, numb-
ness and paresthesia in hands and feet. No motor impairments
were detected in all the examinees. However, in 22 % of pa-
tients with polyneuropathy we observed autonomic nerve fi-
ber lesion, manifested by sweaty feet.

Having measured the state and trait anxiety levels (using the
State-Trait Anxiety Inventory), we found the increased state
anxiety level in 61% of cases and the increased trait anxiety
level in 26% of cases.

It can also be assumed that maintaining the sustainability of
renal homeostasis is realized by various mechanisms of vegeta-
tive regulatory intrasystem and intersystem mutual actions. The
structure and ways of interrelationships among the mechanisms
for organizing the kidneys function depend primarily on the type
of vegetative regulation. The typological features of organizing
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the urinary system function and its vegetative regulation are
similar for the various nosological forms of CKD: in normo-
tension, they are characterized by the maximal consolidation
of kidney functional parameters among themselves and with
the parameters of vegetative balance; in sympathicotoniaand
vagotonia, they are characterized by the decreased level of in-
teraction. The mechanisms of homeostatic systems interaction
were optimal for patients with CKD, who had normotension;
for those patients, who had sympathicotonia, the mechanisms
were observed to be in tension state and disintegration; for those
patients with vagotonia the mechanisms were in tension state or
insufficient.

Conclusions. Thus, all the examined patients with CKD were
detected to have the signs of a nervous system disorder, among
them 74% had polyneuropathy, 42% had the signs of inadequate
vegetative support, as well as changed neuropsychological sta-
tus, in particular the increased state anxiety level.

The detected neurological and several neuropsychological
features in chronic kidney patients are largely backed by the ear-
lier studies. However, in our opinion, the relationship between
clinical and neurological, paraclinical (in particular, immuno-
logical) and neuropsychological characteristics in patients with
chronic renal insufficiency requires further research. Taking into
account the fact that a CKD is polyetiologic, and the neurologi-
cal symptoms manifest themselves early in the course of the dis-
ease, as well as the disability, caused by the pathology, is high, to
study clinical, neurological and neuropsychological characteris-
tics in patients with CKD can optimize the algorithm for early
detection of this pathology.
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SUMMARY

SOME CLINICAL, NEUROLOGICAL AND NEUROPSY-
CHOLOGICAL CHARACTERISTICS OF PATIENTS
WITH CHRONIC KIDNEY DISEASE

"Kononets O., 'Lichman L., ’Karaiev T.

IShupyk National Medical Academy of Postgraduate Education;
’Fetal Tissue Center Itd EMCELL, Kiev, Ukraine

The goal of the research is to specify the nervous system im-
pairment clinical, neurological and neuropsychological charac-
teristics in patients with chronic kidney disease (CKD).

A fragment of 61 chronic kidney patients, aged 52+2.43,
complete examination is presented. The examination included
a detailed clinical and neurological check-up, neuropsychologi-
cal (evaluating the trait and state anxiety levels by applying the
Spielberger State-Trait Anxiety Inventory), laboratory (identify-
ing the parameters of electrolytic balance, nitrogen metabolism,
autoimmune markers of brain and kidney tissue injury) and in-
strumental examinations (nephrosonography, brain MRI, elec-
troneuromyography).

Thus, having examined the patients with CKD in detail, we
detected the signs of a nervous system disorder in all the pa-
tients, polyneuropathy — in 74% of patients, autonomic nervous
system tone disorder, neuropsychological status change, in par-
ticular, the increased state anxiety level — in 42% of patients.

At the detailed examination of the patients with CKD there
were identified the impairments in the structures of both the
central and peripheral parts of the nervous system, as well as
the autonomic nervous system and certain neuropsychological
makers. Taking into account the fact that CKD is polyetiologic,
and the neurological symptoms manifest themselves early in the
course of the disease, as well as the disability, caused by the
pathology, is high, we consider studying clinical, neurological
and neuropsychological characteristics in patients with CKD to
optimize the algorithm for early detection of this pathology.

Keywords: chronic kidney disease, clinical and neurological
characteristics, neuropsychological characteristics.

PE3IOME

HEKOTOPBIE KJIMHUKO-HEBPOJIOI'NYECKHE U
HEWPOIICUXOJOTMYECKUE XAPAKTEPUCTH-
KW MALHMEHTOB C XPOHUYECKOM BOJIE3HbIO
HOYEK

"Konouen O.H., 'Jluuman JLIO., ’Kapaes T.B.

'Hayuonanbhas meOuyunckas akademusi NoCieouniomMHo2o o0o-
pazosanus um. [1.J1. [llynuxa, kagheopa nesponocuu Ne2, Kues;
[Jenmp ambpuonanvivix mranett « IMCEJIy, Kues, Ykpauna

Lens mccrmeqoBaHus - OMpPENETUTh KIMHUKO-HEBPOIOTHYE-
CKHE U HEHpOIICHXOIOTHYECKNE XapPAKTEPHCTUKU ITOPayKCHHS
HEPBHO CHCTEMBI IPU XPOHUYECKON OOJIE3HH TIOYEK.

[puBenens! pe3ymsTaThl OJHOTO W3 (PPArMEHTOB KOMIIIEKCHO-
ro obcnenoBanus 61 ManMeHTa ¢ XPOHUYECKOH OOJNIE3HBIO TIOYEK,
cpenut KOTopbix 35 (57%) HaXORWINCH Ha TEPBOI CTaJUH XPO-
Hraeckoi 6onesnn nouek (XBIT), 26 (43%) — Ha Bropoit cragnu
XBI1. Cpennnii BO3pacT ManmeHToB cocTaBui 52+2.43 roma. Kom-
IUIEKCHOE OOCIIEZIOBAHNE MAIMEHTOB BKIIIOYANIO: ETANBHOE KIH-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HHKO-HEBPOJIOTUYECKOe 00CIIeI0BaHNe, HEHPOICHXOIOrHUECKOe
(ompeneneHne ypoBHeH KOHCTUTYIIMOHAIBHON M PEaKTUBHON Tpe-
BOT'M C OMOIIIBIO MikaTel Crisibeprepa — XaHuHa), 1ab0oparopHOe
(ompezeneHye mapamMeTpoB AEKTPOIIMTHOTO OaaHca, a30THCTOrO
00MeHa, ayTOUMMYHHBIX MapKepoB HOBPEXICHHS MO3I'OBOH U I10-
YEYHOH TKaHel) 1 HHCTPYMEHTalIbHOe 00ciienoBanue (YIbTpasBy-
KOBasl IMarHOCTHKA ITOYEK, MAarHUTHO-PE30OHAHCHAs ToMorpadus
TOJIOBHOTO MO3ra, eKTPOHepoMuorpads).

VY Bcex MalUeHTOB C XPOHHUYECKHUM 3a00JeBaHHEM IOYEK
IIPU AETAJIHOM UCCIIEJOBAHUU BBISBIICHBI IPU3HAKHU ITOPAKe-
HUS LICHTPAJIbHOU HEPBHOU cucTeMbl, Y 45 (74%) nauueHToB
BBISBJICHBI IIPU3HAKU MOJMHeHponaruu, y 25 (42%) — npu-
3HAKHM HEaJeKBaTHOTO BEreTaTUBHOIO 00ECICUCHNsI, a TAKIKE
U3MEHEHHUS CO CTOPOHBI HEMPOIICUXOIOIMYECKOTo cTaTyca, B
YaCTHOCTHU HOBBILICHHBIN YPOBEHb PEaKTUBHON TPEBOTH.

[Ipu meranbHOM OOCJICIOBAaHUHM MAIUCHTOB C XPOHHYC-
CKOM 0OJIE3HBIO MOYEK YCTAHOBIICHBI NMPHU3HAKH MOPaKCHHS
CTPYKTYp Kak LEHTPAJILHOTO, TaK U Mepu(eprHuecKkoro oTae-
JIOB HEPBHON CHCTEMbI U BEreTaTUBHOW HEPBHOW CHCTEMBI,
OTIPE/ICIICHBI HEHPOTICHXOJIOTHYCCKUE 0COOCHHOCTH. Y YU ThI-
Basl MOJMATHOIOTUYHOCTh XPOHUYECKOW OOJIE3HH ITOUEK, I10-
SBJICHUE HEBPOJIOTMYECKUX CHUMIITOMOB Ha paHHEH, MHOIIa
JOKIMHUYECKOM CTaauM ee pa3BUTUSA M BBICOKHH YpOBEHb
UHBAJUAM3ALMM IPU 3TOH MNATONOTMM, aBTOPBI CUHUTAIOT,
4TO M3y4eHHE O0COOCHHOCTEH KIMHHMKO-HEBPOJIOTHYECKUX H
HEHPOICUXOJOTHYECKUX XapaKTEPUCTUK Y MALUEHTOB C XPO-
HUYECKHUM 3a00JIeBaHHEM MOYEK MO3BOJHUT ONTHMHU3UPOBATH
AJITOPUTM PAaHHEH NTUArHOCTUKU 3TOW MATOJIOTHH.
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TI'opOynoBa O.E., Yepubimena E.H.
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Cunzpom XKunbbepa (GS) — 3T0 ayTOCOMHO-PELIECCUBHOE Ha-
CJISICTBEHHOE 3a00JIeBaHUe, XapaKTepH3yolleecs: HapylIeH -
eM DIIOKYpOHM3aLMU OWIMpyOUHa, BCIEICTBHE TCHETHYECKON
MyTaluu resa ounupyouna UDP-mroxypoHocunTpancdepassl
(UGT1A1), nposBrstolieecss HEKOHTPOIUPYEMOH Trunepounu-
pyOuHeMuei IpH OTCYTCTBHU MOBPEKACHHS I€HAaTOLCILTIONSP-
HBIX KJIETOK My remonu3za [1,22].

Cunzpom JKunbbepa BrepBble ommcaH (paHIy3cKMM Tepa-
nesroM ABryctoM JKuisbepom u neguarpoM IIsepom JlepeOyste
B 1900-1907 rr. [24]. V3y4yaemoe 3aborneBaHHe Ha3bIBaNOCH «la
cholemie simple familiale» — mpoctast cemeiinast xonemusi. 1o
muenuto Powell L.W. [44], pernaroriee 3HaueHNe B THAarHOCTHKE
cunapoma JKunbOepa Urpaer yBenMdeHHE KOHIIGHTPAIUH O0IIie-
ro ounupyOrHa B 2 pa3a ypoBHsI TpaHCAMMHA3, FaMMa-[ITyTaMUI-
TpaHCHENTHAA3bI 1 eNouHOM (ocdarasbl B TeUSHHE 6 MECSIICB.

OCHOBHBIM 6I/IOXI/IMI/I‘leCKI/lM TNPU3HAKOM 33.60J'[eBaHI/Iﬂ SABJISACT-
Cs HCKOHBbIOI'MPOBaHHAasA mnep61/ml/1py61/u-[emml CO 3HAYUTECIIbHBIM
npeobnaganreM HenpsiMoit (pakimu. CoaepkaHue mpsMoro ou-
nmpyOuna cocrapisier menee 20%. Cozmeprkanne OMIHpyOUHA B
CBIBOPOTKE KPOBH Y MAIIMEHTOB ¢ CHHAPOMOM JKnitbOepa HaxomuT-
cst B ipenenax 2-5 mr/an (34,2-85,5 MKMOJIB/IT), HHOTIA JOCTHTaeT
6 mr/man (102,6 mxMois/i). Takoe MOBBINICHHE HAOTIOMACTCS TPH
MPHUCOCTMHEHUH HHTEPKYyPPEHTHBIX HHQEKIHMil, yrnoTpebaeHnu
QIIKOTOJIs, TOCie TPaBM. B OONBIIMHCTBE CilydaeB CoOIepiKaHHe
OunMpyOMHa B CHIBOPOTKE KpoBH He mpesbimiaer 3 mr/mi (51,3
MKMOITB/TT). Y 30% HanueHToB mokasareny OunMpyOrHa OCTaroT-
csl B Ipezieniax HOpMaJIbHBIX 3HayeHui. Jpyrue Onoxummueckue
riapameTphl (00IIHiA GeTOK U OeNTKOBbIC (hPaKIINK, AMUHOTPaHC(E-
pasel - ACT, AJIT, xosecTeprH, MOKa3aTend THMOIOBOI TPOOBI),
OTpakarolye (QyHKIHIO TTeYeHH, He U3MEHEHBL. Y TalMeHTOB C
cemeitnbiMu opmamu cunapoma JKuiibOepa MHOIZIA MOBBINICHA
AKTUBHOCTD MIETOYHOM ocdarassl [10].

Cunapom JKnnpbepa BCTpedaeTcsi MOYTH BO BCEX CTpaHaXx.
[ToxasaTenu pacnpoCTPaHEHHOCTH BapbHPYIOT B 3aBUCHMOCTH
OT TeHAEPHOMN MPHUHAJISKHOCTH M ITHUYECKOTO MPOUCXOXK/IE-
HUsl. B 11emomM, 1o OreHKaMm HEKOTOPBIX MCCIIEIOBAHMM, CHH-
napom JKumsbepa BcTpeuyaercs mpumepHo B 3-10% oOrieit mo-
MyJISIUY, Yallle y My>KUUH, YeM Y JKEHIIMH B COOTHOLIeHHH 7:1
[34]. Uro xacaeTcst 3STHUYECKMX OCOOEHHOCTEH, TO HapylleHHe
aiutenst UGT1A1#*28, cocrosiiiero u3 Bcrasku TA - a (TA)7, siB-
nsieTcst HanboJee YacToi NpHYMHON Hamuuus cuHapoma JKumb-

© GMN

6epa B KaBkasckoii nonymsinuu (mytanus amwtens UGT1A1*28
npucytctByeT y 35-40% xaBkasues) [17].

OCHOBHBIM KJIMHUYECKUM MPOsIBICHUEM cuHApoMa JKuiipbe-
pa ABJIACTCA XKEJITyXa — 3a CUET YBEJIMUCHUS B KPOBU HENIPSAMOI'O
Oomnnpy6uHa. JKenryxa MHOTZIA OTMEYaThesi BO BpeMs cTpecca,
BUPYCHBIX M OaKkTepHaNbHbIX WH(EKIH, B TIEPUOJ TOIOAAHHS
[3]. Tunu4HO, YTO ABIECHUS KEATYXHU Y JUL ¢ cuHIpoMe JKuib-
Oepa HaYMHHACTCS C KOHIIEHTpauy obiero ounnpyouna 40-45
MKMO.]'[]:/J'[, XOTs1 Y HEKOTOPBIX UHAWUBUAYYMOB YBCINYCHNUE KOH-
LEHTpaluK OMINPYOUHA B CHIBOPTKE KPOBU MOXKET JOCTHUIATh
110 85 MKMOJIB/J1. B COMHHUTENBHBIX CiTydasiX, TPU HAJTMIHH HKell-
TYXH, JJIs TUarHOCTHKH CUHJIpoma JKuiabpbepa JOCTyIMHO reHo-
TUNUPOBAHUE IJId OAHOTO M3 MHOI'MX HOJTI/IMOP(I)I/I?)MOB B I'CHEC
UGTI1A (nanpumep, Bapuant UGT1A1%28) [20].

Y manueHToB ¢ curapomoM JKitboepa umeercst 1eeKT B reHe,
KOZIMPYIOIIEM KOHBIOTHPYIOLINiA hepMeHT ypuanHandochar rmo-
kyponocwirpancgepasa 1Al (UGT1A1), uro mpuBoaurt k 60-70%
CHIDKEHHIO CIIOCOOHOCTH NMEYeHH KOHBIOTMPOBaTh OMmMpyounH. B
rene UGT1A1 BeisiBneno 6onee 100 pa3innyHbIX MyTalfii, 4actoTa
KOTOPBIX pa3iIMyaeTcs y pa3HbIX STHUYECKUX rpymil [39].

OpHako B IocieqHee JecATWIeTHE JOMUHUPYET TOuKa 3pe-
HUS, YTO XKeNTyXa Ipu cunapome JKuiab0epa — TONbKO BeplinHa
aifcOepra, 3a KOTOPBIM MOTYT CKPBIBAaThCSI CEphE3HbIE METa00-
JMYEeCKUe HapylleHus. B merabonusme psana 3HI0- U 9K30T€H-
HBIX COeﬂHHeHHﬁ, 4YTO CBsA3aHO, B HaCTHOCTU C NPUCYTCTBUEM
npyrux mytanuid rena UGT1A. 3ameueno, uto y Tpetu 6oub-
HBIX ¢ cuHApOMOM JKus0epa yacto HabIroIaeTCs pa3sHooOpas-
Has FaCTPOIHTEPOJIOTNYecKasi CUMITOMATHUKA: OOJIM U CIa3Mbl
B JKMBOTE, M3KOIa, METANIMYECKUH UM TOPbKUN IPUBKYC BO
PpTY, IOTEPS anIeTruTa BIJIOTH 10 aHOPEKCHUH, TOIIHOTA U PBOTA,
YYBCTBO IIEPETIOTHEHUS JKEITy/IKa, B3AYTHUE )KUBOTA, 3aIl10PbI WU
noHocel. U XOTs, B OIIPEIACICHUE 0osIe3HN BXOJAUT OTCYTCTBHUEC
MOP(}OTOTHYECKHUX U3MEHEHHUH CO CTOPOHBI TeMATOIUTOB, PSI
ABTOPOB OITMCHIBAIOT YBEJIMYEHUE pa3MEPOB IIEYEHU, a UHOTA,
¥ CENIE3EHKH, UTO TPYyAHO 0ObscHUTH MyTarueif rena UGTIAL.

B OonblMHCTBE ClyyaeB, AMAarHocTka cuHapoma JKunsOepa
OCHOBaHA Ha CIly4aliHOM OOHApY)KEHHH MOBBIIIEHNS YPOBHS He-
IPSIMOTO OUIMPYOHHA B CHIBOPOTKE KPOBH Y TIAIIMEHTOB B MIEPHOTT
nosioBoro co3pesanus [13]. B moxpocTkoBOM Bo3pacTe mpoucxo-
JIUT TOPMOHAJIbHAS TIEPECTPOIKa OpraHu3Ma, COIPOBOXKIAIOIIASICS
HapacTaHUEM KOHLIEHTPALUK CTEPOUIOB, KOTOpasi BIUSET Ha MeTa-
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