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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI 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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MONITORING OF RENAL, HEPATIC AND IMMUNE FUNCTION INDICES
IN PATIENTS WITH NEUROMUSCULAR DISORDERS:
AMYOTROPHIC LATERAL SCLEROSIS AND DUCHENNE MUSCULAR DYSTROPHY

Kononets O., Karaiev T., Lichman L., Kucher O., Kononets O.

Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Neuromuscular disorders remain an urgent and complex med-
ical and social problem. In particular, we mean amyotrophic lat-
eral sclerosis (ALS) and myodystrophies, as they have a rapidly
progressive course with the speedy development of disability,
and consequently leads to high mortality [1,4,7,11]. Therefore,
the immediate needs for medicine have been in-depth studies
of the etiology, pathogenesis, predictive, and disease-modifying
factors. The prevalence of amyotrophic lateral sclerosis rang-
es from 2 to 6 per 100,000 population (according to various
statistics) [3,7]. Myodystrophies are more common: in partic-
ular, the prevalence of Duchenne muscular dystrophy (DMD)
averages 2.9 per 10,000 newborn boys [2,5,8-10]. The recent
studies presented by Sabrina K. Hollinger, Ike S. Okosun,
and Cassie S. Mitchell, 2016, demonstrated the interdepen-
dent role of comorbid conditions in the amyotrophic lateral
sclerosis and lifespan of the patients who suffered from ALS
with a history of bodily diseases [3]. Inés Martins in her stud-
ies, 2020, identified a serum creatinine level and its dynamics
as an important biomarker for monitoring amyotrophic lat-
eral sclerosis progression in patients with preserved residual
renal function [6]. The following are the results of a 1-year
follow-up of patients with amyotrophic lateral sclerosis and
Duchenne muscular dystrophy (DMD), wherein we closely
monitored renal function dynamics, including: serum cre-
atinine, serum urea, and glomerular filtration rate; the func-
tional indices of the liver; the parameters of the patients’ im-
munological status.

All the patients were administered intramuscularly local fetal
stem myocytes to the motor points against the background of a
standard cell therapy (intravenous fetal liver administration on
the first day; intramuscular or subcutaneous fetal cardiomyo-
cytes administration; subcutaneous fetal fibroblasts and fetal
brain administration on the second day of the treatment).

The purpose of the study is to examine in depth and analyze
renal, hepatic and immune function indices in patients who suf-
fered from neuromuscular disorders: amyotrophic lateral scle-
rosis and Duchenne muscular dystrophy (one-year prospective
follow-up).

Material and methods. We analyzed the follow up clinical
and laboratory data of 55 patients, aged 56+10, with amyo-
trophic lateral sclerosis and 53 patients, aged 18+5, with Duch-
enne muscular dystrophy at presentation and a year after the
treatment. The patients underwent a standardized examination,
involving studying the medical case history, general clinical
data, the detailed neurological status examination, laboratory
and instrumental examinations.

Through the laboratory examination we determined the gen-
eral blood test indicators, total serum protein levels, total cho-
lesterol, the ALAT, ASAT, CPK levels, creatinine and serum
urea levels, glomerular filtration rate (GFR), the lactic dehydro-
genase level, the alkaline phosphatase level, the immunogram
indices (dynamic data (B-lymphocytes (CD19/CD45),%; T-
lymphocytes (CD3/CD 45),%; T-helpers (CD3/CD45/CD4),%;
T-suppressors (CD3/CD45/CD8),%; CD4:CDS8 ratio; natural
killer cells ratio.

© GMN

The instrumental examination included the ultrasound of the
abdominal organs, muscles, as well as echo-cardiography, elec-
troneuromyography.

Results and discussion. We conducted a longitudinal ex-
amination of 55 patients, aged 56+10, with amyotrophic lateral
sclerosis. At study entry, the average disease duration was 5+3.7
years (the ordinary disease duration rate is from 2 months to 22
years) (Fig. 1).
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Fig. 1. Disease duration in patients with amyotrophic lateral
sclerosis

Having analyzed the liver function parameters in 55 patients
with amyotrophic lateral sclerosis, we found the alanine ami-
notransferase level to fall within the range of 10 — 132 u/l (the
mean value was 35,56 u/l); the mentioned level was observed to
be above normal in 10 patients (18%) among all the rest (Fig. 2).

The serum aspartate aminotransferase level was discovered
to be within the range of 16 — 176 v/l (the mean value was 39,4
u/1); the mentioned level was observed to be above normal in 22
patients (40%) among all the rest (Fig. 3).

Alanine aminotramsferase level in patients with amystrophic ateral sclerosis, u/fl [n=55, p 001
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Fig. 2. Alanine aminotransferase level in patients with amyo-
trophic lateral sclerosis
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Fig. 3. Serum aspartate aminotransferase level in patients
with amyotrophic lateral sclerosis

The lactic dehydrogenase level was found to fall within the
range of 58 — 294 v/l (the mean value was 139,4 u/l); the men-
tioned level was observed to be within the reference value in
3 patients (5.4%) among all the rest; the mentioned level was
observed to be below normal in most patients, i. e. in 52 patients
(94,6%) (Fig. 4).
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Fig. 4. Lactic dehydrogenase level in patients with amyo-
trophic lateral sclerosis
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Fig. 5. Alkaline phosphatase level in patients with amyo-
trophic lateral sclerosis
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While analyzing alkaline phosphatase indices in 55 patients
with amyotrophic lateral sclerosis, we found that its level was
within the range of 30 — 152 v/l (the mean value was 72,67 u/l);
the mentioned level was observed to be within the reference
value in 98,2%, whereas the level was found to be above normal
in only 1 patient (Fig. 5).

Having analyzed the Creatine phosphokinase level in 55 pa-
tients with amyotrophic lateral sclerosis, we found that its level
was within the range of 19 — 109 v/l (the mean value was 254,24
uw/l); the mentioned level was observed to be above normal in
half the patients, i. e. in 25 cases (45,5%), Fig. 6.
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Fig. 6. Creatine phosphokinase level in patients with amyo-
trophic lateral sclerosis

While analyzing the immunological profile of patients with
amyotrophic lateral sclerosis, we found the B-lymphocytes
count to be within the range of 1 — 22% (the mean value was
11,1%); whereas the count was observed to be within the ref-
erence value in only 3 patients (5,5%). The rest 52 patients
(94,5%) with amyotrophic lateral sclerosis were discovered to
have the below normal count (Fig. 7).
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Fig. 7. B-lymphocytes count in patients with amyotrophic lat-
eral sclerosis

The T-lymphocytes count was observed to be within the range
of 46,0 — 84,1% (the mean value was 66,56%); whereas the
count was discovered to be within the reference value in only 16
patients (29,1%); the rest 39 patients with amyotrophic lateral
sclerosis were observed to have the count beyond the reference
interval: the count was below normal in 22 patients (40%) and it
was above normal in 17 patients (30,9%), Fig. 8.
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Fig. 8. T-lymphocytes count in patients with amyotrophic lat-
eral sclerosis

The T-helpers count was observed to be within the range of
6,0 — 56,0% (the mean value was 39,83%); whereas the count
was discovered to be within the reference value in more than
half the patients, i.e. in 35 cases (63,6%); the rest 20 patients
with amyotrophic lateral sclerosis were observed to have the
count beyond the reference interval: the count was below nor-
mal in 6 patients (10,9%) and it was above normal in 14 patients
(25,5%) (Fig. 9).

T-helpers countiin patients with amyotrophic lateral sclerasis, % (=55, p 0.01)
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Fig. 9. T-helpers count in patients with amyotrophic lateral
sclerosis

The T-suppressors count was observed to be within the range
of 6,0 — 71,0% (the mean value was 23,53%); whereas the count
was discovered to be within the reference value in almost half
the patients, i. e. in 26 cases (47, 3%); the rest 29 patients with
amyotrophic lateral sclerosis were observed to have the count
beyond the reference interval: the count was below normal in 23
patients (41,8%) and it was above normal in 6 patients (10,9%),
Fig. 10.

The natural killer cells level was observed to be within the
range of 0,95 — 38,95% (the mean value was 12,52%); whereas
the level was discovered to be within the reference value in more
than half the patients, i. e. in 37 cases (67, 3%); the rest 18 pa-
tients with amyotrophic lateral sclerosis were observed to have
the level beyond the reference interval: the level was below nor-
mal in 13 patients (23,6%) and it was above normal in 5 patients
(9,1%), Fig. 11.
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Fig. 10. T-suppressors count in patients with amyotrophic lat-
eral sclerosis
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Fig. 11. Natural killer cells level in patients with amyotrophic
lateral sclerosis

Having analyzed the renal function parameters in 55 patients
with amyotrophic lateral sclerosis, we found the serum creati-
nine to fall within the range of 20 — 143,23 pmol/L (the mean
value was 69,53 umol/L); the mentioned level was observed to
be within the reference value only in 14 patients (25,5%); more
than half the patients, i. e. 38 patients (69%) were found to have
the below normal level and 3 patients (5,5%) were observed to
have the above normal level (Fig. 12).
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Fig. 12. Serum creatinine in patients with amyotrophic lateral
sclerosis

133



The serum urea level was observed to fall within the range of

3,1- 11,1 mmol/L (the mean value was 5,91 mmol/L); the men-
tioned level was observed to be within the reference value in
most patients, i. e. in 49 cases (89,1%) and it was above normal
in only 6 patients (10,9%), Fig. 13.
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Fig. 13. Serum urea level in patients with amyotrophic lateral
sclerosis

When determining the glomerular filtration rate (GFR) by the
SKD-EPI formula in 55 patients with amyotrophic lateral sclero-
sis, we found that its level was within the range of 50,46 — 173,82
ml/min/173m? (the mean value was 100,51 ml/min/173m?); the
renal filtration function was retained (the GFR was equal to >
90 ml/min/173m?) in most patients, i. e. in 40 cases (72,7%); it
was observed a mild renal filtration dysfunction (the GFR was
reduced within 60-90 ml/min/173m?) in 12 patients (21,8%); 3
patients (5,5%) were observed to have a moderate renal filtration
dysfunction (the GFR was moderately reduced, within 45-59 ml/
min/173m?) (Fig. 14).
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Fig. 14. Glomerular filtration rate in patients with amyo-
trophic lateral sclerosis

Having analyzed the correlation between the renal filtration
dysfunction and the disease duration in patients with amyo-
trophic lateral sclerosis, we found that the correlation coefficient
between the glomerular filtration rate and the disease duration
was r= 0,28 (p<0,05), suggesting the presence of a weak cor-
relation between the mentioned phenomena (p<0.05). Fig. 15.
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Glomerular filtration rate -
the disease duration relationship
in patients with amystraphic
lateral sclerasis (m=SS, p0.01)
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Fig. 15. Glomerular filtration rate — the disease duration rela-
tionship in patients with amyotrophic lateral sclerosis

Having looked for the pattern and given the dependence of the
glomerular filtration rate on the serum creatinine, whose level de-
pends on muscular tissue mass as well as, we addressed a possible
correlation between the serum creatinine and paresis severity (Fig.
16), the serum creatinine and Creatine phosphokinase level (Fig.
17), and the dependence of the glomerular filtration rate on the Cre-
atine phosphokinase level (Fig. 18). We found no correlation; the
correlation coefficients were less than 0.3 (p<0.05).
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Fig. 16. Serum creatinine — paresis severity relationship in
patients with amyotrophic lateral sclerosis
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Fig. 17. Serum creatinine — Creatine phosphokinase level re-
lationship in patients with amyotrophic lateral sclerosis
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level relationship in patients with amyotrophic lateral sclerosis

When evaluating the liver function parameters in patients with
muscular dystrophies we found that the serum urea level ranged
from 2,7 to 8,2 mmol/L (the mean value was 5,19 mmol/L), at
the same time the index was within the expected range for age
(Fig. 19).
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Fig. 19. Serum urea level in patients with muscular dystro-
phies
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Fig. 20. Serum urea level in patients with muscular dystro-
phies: at presentation and a year after the treatment

At presentation, the serum creatinine levels ranged from 11,04
— 65,32 pmol/L (the average value was 36,86 umol/L) in pa-
tients with muscular dystrophies; we found the parameters to be
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within the reference ranges in 20 cases (37,7%), to be below age
norm in 31 cases (58,5%), i.¢., in more than half'the patients, and
to be age norm (Fig. 21).

Serum creatinine level in patients
with muscular dystrophies
at presentation, mmol/L (n=53, p<0.01)
— Expected Normal

Number of observations

0 10 20 30 40 50 60 70

Serum creatinine level in patients with muscular dystrophies, mmol/L

Fig. 21. Serum creatinine level in patients with muscular dys-
trophies at presentation

We analyzed the serum urea level in 25 patients with muscu-
lar dystrophies who were given treatment a year ago, and then
compared them with those registered at presentation. Thus, at
the initial examination, the indicator was observed to be within
the reference ranges in all the patients, i.e. 2.7 - 8.2 mmol/L (the
average value was 5.2 mmol/L). A year after the treatment, we
found the serum urea level to be within the expected range for
age at the repeated examination (Fig. 20).

We analyzed the serum creatinine levels in 25 patients with
muscular dystrophies who were given treatment a year ago, and
then compared them with those registered at presentation. Thus,
at the initial examination, the indicator was observed to be within
the reference ranges in all the patients, i.e., 12,08 — 60,3 umol/L
(the average value was 35,8 umol/L); we found the parameters
to be within the reference ranges in 15 cases (60%); to be below
age norm in 10 cases (40%). A year after the treatment, at the
repeated examination, we found the serum creatinine levels to
be within 13,01 — 60,01 pmol/L (the average value was 36,27
umol/L); to be within the reference ranges in 14 cases (56%); to
be below age norm in 11 cases (44%). Thus, both groups were
dominated by patients with normal serum creatinine levels, but
the%age of the patients with low serum creatinine was also quite
high, although relatively stable (Fig. 22).
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Fig. 22. Serum creatinine level in patients with muscular dys-
trophies: at presentation and a year after the treatment

When determining the glomerular filtration rate (GFR) by the
SKD-EPI formula in 53 patients with muscular dystrophies, we
found that its level was within the range of 106,84 — 288,19 ml/
min/173m? (the mean value was 180,11 ml/min/173m?); i.e., at
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presentation, the renal filtration function was retained (the GFR
was equal to >90 ml/min/173m?) in all the patients with muscu-
lar dystrophies (Fig. 23).

Glomerdar filtration rate in patients with muscular dystrophies 2t presemationmi/min/173
m2{n=53, pal.01)
= Expacted norma

Mumheraf alse reations
o

: Ll

0 100 150 00 =0 Im

Glomeruar filration rate in patients with muscular dystraphies, mimin/173ml

Fig. 23. Glomerular filtration rate in patients with muscular
dystrophies at presentation

We analyzed the renal filtration function in 25 patients with
muscular dystrophies, comparing the glomerular filtration rate
at presentation and a year after the treatment, at the repeated ex-
amination. Thus, at the initial examination, the indicator was ob-
served to be within the range of 140,51 — 276,12 ml/min/173m?
(the mean value was 182,96 ml / min/173m?), i.e., at presen-
tation, the renal filtration function was retained (the GFR was
equal to >90 ml/min/173m?) in all the patients with muscular
dystrophies . A year after the treatment the indicator was ob-
served to be within the range of 141,51 — 265,32 ml/min/173m?
(the mean value was 179,34 ml/min/173m?), i.c., at the repeated
examination, the renal filtration function was retained (the GFR
was equal to > 90 ml/min/173m?) in all the patients with muscu-
lar dystrophies (Fig. 24).
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Fig. 24. Glomerular filtration rate in patients with muscular
dystrophies: at presentation and a year after the treatment

Conclusions. Having analyzed renal, hepatic and immune
function indices in patients with neuromuscular disorders, in
particular amyotrophic lateral sclerosis and Duchenne muscular
dystrophy, we detected that both the patients who suffered from
amyotrophic lateral sclerosis and those with dystrophinopathy
had renal function impairments.

Thus, most patients with amyotrophic lateral sclerosis (69%)
were observed to have the below normal serum creatinine level
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and 5,5% of the patients had the above normal serum creatinine
level. A similar situation was observed in patients with Duch-
enne muscular dystrophy: 58.5% of the patients were detected
to have the below normal serum creatinine level and 3.8% of
the patients had the above normal serum creatinine level. At the
same time, 40% of 25 patients with Duchenne muscular dystro-
phy, who we followed up, had low serum creatinine at presenta-
tion, while a year later, the age of the patients increased to 44%.

The serum urea level was within normal limits in most pa-
tients (89,1%) with amyotrophic lateral sclerosis and in all the
patients with Duchenne muscular dystrophy.

The glomerular filtration rate was observed to be within the
reference value in most patients with amyotrophic lateral scle-
rosis and in all the patients with Duchenne muscular dystrophy
(at presentation and a year after the treatment), however, it was
observed a mild renal filtration dysfunction in 21,8% of patients
with amyotrophic lateral sclerosis; it was found a moderate renal
filtration dysfunction in 5,5% of patients with amyotrophic lateral
sclerosis. At that we detected a weak positive correlation between
the glomerular filtration rate and the lifespan of patients with
amyotrophic lateral sclerosis (r = 0.28, p< 0.01). Concurrently, we
found no correlation between the serum creatinine and myoparesis
severity in patients with amyotrophic lateral sclerosis that some-
what contradicts Inés Martins’ findings obtained in 2020.

The results of monitoring the liver function and enzymatic
systems parameters in patients with amyotrophic lateral sclero-
sis were also important. Thus, the serum aspartate aminotrans-
ferase level was found to be above normal in 40% of patients
with amyotrophic lateral sclerosis (at the same time the alanine
aminotransferase level was observed to be above normal only in
18% of the patients). The lactic dehydrogenase level was below
normal in most patients.

We found the significant changes when evaluating the im-
mune status in patients with amyotrophic lateral sclerosis: al-
most all the patients (94.5%) had decreased levels of B-lympho-
cytes; 41.8% of patients had a reduced level of a subpopulation
of T-lymphocytes — T-suppressors.

We found significant changes when evaluating the immune
status in patients with amyotrophic lateral sclerosis: almost all
the patients (94.5%) had decreased levels of B-lymphocytes;
41.8% of patients had a reduced level of a subpopulation of T-
lymphocytes — T-suppressors. The nature and prognostic value
of the changes need further investigation.
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SUMMARY

MONITORING OF RENAL, HEPATIC AND IMMUNE
FUNCTION INDICES IN PATIENTS WITH NEURO-
MUSCULAR DISORDERS: AMYOTROPHIC LATER-
AL SCLEROSIS AND DUCHENNE MUSCULAR DYS-
TROPHY

Kononets O., Karaiev T., Lichman L., Kucher O., Kononets O.

Shupyk National Healthcare University of Ukraine, Kyiv,
Ukraine

The purpose of the study is to examine in depth and analyze re-
nal, hepatic and immune function indices in patients who suffered
from neuromuscular disorders: amyotrophic lateral sclerosis and
Duchenne muscular dystrophy (one-year prospective follow-up).

We analyzed the follow up clinical and laboratory data of 55
patients, aged 56+10, with amyotrophic lateral sclerosis and 53
patients, aged 18+5, with Duchenne muscular dystrophy at pre-
sentation and a year after the treatment. The patients underwent
a standardized examination, involving studying the medical case
history, general clinical data, the detailed neurological status ex-
amination, laboratory and instrumental examinations.

Through the laboratory examination we determined the gen-
eral blood test indicators, total serum protein levels, total cho-
lesterol, the ALAT, ASAT, CPK levels, creatinine and serum
urea levels, glomerular filtration rate (GFR), the lactic dehydro-
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genase level, the alkaline phosphatase level, the immunogram
indices (dynamic data (B-lymphocytes (CD19/CD45),%; T-
lymphocytes (CD3/CD 45),%; T-helpers (CD3/CD45/CD4),%;
T-suppressors (CD3/CD45/ CDS),%; CD4:CDS ratio; natural
killer cells ratio.

The instrumental examination included the ultrasound of the
abdominal organs, muscles, as well as echo-cardiography, elec-
troneuromyography.

Having analyzed the renal, hepatic and immunological indices
in patients with such neuromuscular disorders as amyotrophic
lateral sclerosis and Duchenne muscular dystrophy, we found
that both the patients with amyotrophic lateral sclerosis and
those with Duchenne muscular dystrophy suffered from renal
dysfunction.

Thus, most patients with amyotrophic lateral sclerosis (69%)
were observed to have the below normal serum creatinine level
and 5,5% of the patients had the above normal serum creatinine
level. A similar situation was observed in patients with Duch-
enne muscular dystrophy: 58.5% of the patients were detected
to have the below normal serum creatinine level and 3.8% of the
patients had the above normal serum creatinine level. At the same
time, 40% of 25 patients with Duchenne muscular dystrophy, who
we followed up, had low serum creatinine at presentation, while a
year later, the%age of the patients increased to 44%.

The serum urea level was within normal limits in most pa-
tients (89,1%) with amyotrophic lateral sclerosis and in all the
patients with Duchenne muscular dystrophy.

The glomerular filtration rate was observed to be within the
reference value in most patients with amyotrophic lateral scle-
rosis and in all the patients with Duchenne muscular dystrophy
(at presentation and a year after the treatment), however, it was
observed a mild renal filtration dysfunction in 21,8% of patients
with amyotrophic lateral sclerosis; it was found a moderate re-
nal filtration dysfunction in 5,5% of patients with amyotrophic
lateral sclerosis. At that we detected a weak positive correlation
between the glomerular filtration rate and the lifespan of patients
with amyotrophic lateral sclerosis (r=0.28, p<0.01). Concurrent-
ly, we found no correlation between the serum creatinine and
myoparesis severity in patients with amyotrophic lateral scle-
rosis that somewhat contradicts Inés Martins’ findings obtained
in 2020.

The serum aspartate aminotransferase level was found to be
above normal in 40% of patients with amyotrophic lateral scle-
rosis (at the same time the alanine aminotransferase level was
observed to be above normal only in 18% of the patients). The
lactic dehydrogenase level was below normal in most patients.

We found the significant changes when evaluating the im-
mune status in patients with amyotrophic lateral sclerosis: al-
most all the patients (94.5%) had decreased levels of B-lympho-
cytes; 41.8% of patients had a reduced level of a subpopulation
of T-lymphocytes — T-suppressors.

The conducted comprehensive longitudinal study has shown
the presence of significant predictive renal function impair-
ments in patients with amyotrophic lateral sclerosis and
Duchenne muscular dystrophy. The patients with amyo-
trophic lateral sclerosis were detected to have significantly
deviated B-cell and T-cell components of the immune status
and enzyme systems, including lactate dehydrogenase and
aspartate aminotransferase levels; their nature and prognostic
value need further investigation.

Keywords: amyotrophic lateral sclerosis, Duchenne muscu-
lar dystrophy, renal indices, hepatic indices, immune function
indices.
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PE3IOME

JUHAMMUKA TOKA3ATEJEN MOYEYHOM, IMEYE-
HOYHOM U NMMYHHOMW ®YHKIIMM Y HMAIIUEH-
TOB C HEPBHO-MbIIEYHBIMU 3ABOJIEBAHUS-
MHU: BOKOBOI AMHUOTPO®UYECKHUI CKJEPO3
U MUOJUCTPO®US JIOLIEHHA

Kononenn O.H., Kapaes T.B., Jluuman JL.IO., Kyuep E.B.,
Kononen A.II.

Hayuonanvhvlii ynusepcumem 30pagooxpanenus Yxpaunvl um.
11JI. Ulynuxa, Kues, Yxpauna

Llens nccnenoBaHms - aHAIN3 TTOKA3aTeNEH MOYEYHON, TTeue-
HOYHOW M IMMYHHOH (DYHKIIMI y TAIIMEHTOB C HEPBHO-MBIIICY-
HBIMH 3200JICBaHUSMH: OOKOBOH aMHOTPO(PHUYECKHNA CKIEPO3 1
muoauctpodus romenna.

IIpoananu3npoBaHbl KIMHAYECKHE W JTAOOPAaTOPHBIE Xapak-
TEPUCTHKH 55 MAIEHTOB C OOKOBBIM aMHOTPO(HIECKUM CKITe-
po3oM (cpemnuii Bo3pact 56+10 1) u 53 manueHta ¢ MUOAM-
crpodueit ronmrenna (cpexnuii Bozpact 56+10 1) B AUHAMUKE:
IIPY TIEPBUYHOM oOpamieHun u ciycts 1 rox. [lamuentam mpo-
BEJICHO CTAHJapPTHOE MCCIIOBAHUE, BKIFOYAIOINIEE JeTANbHBIH
aHAMHECTHYECKUN aHaIM3, OOIICKIMHUYIECKOE 00CIIeIOBaHME,
HCCIIEIOBAaHNEe HEBPOJIOTMYECKOTO CTaTyca, JIabopaTopHOE H
HHCTPYMEHTAIbHOE 00CIIeI0BaHHNE.

JlaGopaTtopHOE HCCIEIOBaHHWE BKIIOYANO H3Y4YCHHE IIO-
Kazareneil o0miero aHajgu3a KpOBH, YPOBHsS oOmiero Oemka,
MOYEBHHBl M KPEAaTHHHHA B CHIBOPOTKE KPOBH, CKOPOCTH
KIIyOOUKOBOW (UIBTpAIIUM, OOIIEro XOJEeCTepHHA, AallaHU-
HaMHHOTpaHc(epas3bl, acmapTaTaMHHOTpaHC(hepassl, Kpea-
tuH(OC)OKMHA3HI, NAaKTaTACTUAPOTEHA3bI, MIEIOYHON (oc-
(ata3bl, mokazareneid UMMyHOTpaMMel (B- u T-mumdonutsr,
T-xenmnepsr, T-cympeccopsl, XelmepHO-CyIpecCOpHOe COOT-
Homenue; NK-HarypanbHbie Kuiiepsl). MHCTpyMeHTaIbHBIE
METO/BI BKIIOYAIN yIbTPa3BYKOBOE HCCIIEIOBAaHHE OPTaHOB
OPIOIIHOW TONOCTH W MBIIII, dXOKapAUOTpadHIo, 3IEKTPO-
HelpoMuorpaduio.

B pesynmbrare mpoBeEHHOTO aHANM3a MOYEYHBIX, MEYEHOU-
HBIX ¥ IMMYHOJIOTHYECKHX MapaMeTPOB y MAIMEHTOB C aMHO-
TpO(UIECKUM CKIEPO30M B MHuomucTpodueii JromenHa ooHa-
PY’KEHO, 9TO KaK y MAalHEeHTOB ¢ OOKOBBIM aMHOTPO(GHIECKIM
CKJIEPO30M, TaK U ¢ IUCTpO(UHOMATHEH OTMEIAIOTCS IPU3HAKH
HapyIeHUs (QYHKINH TOUYeK.

VY mnpenmymecTtBeHHOro OonmbmuHCTBA (69%) ManMeHToB
¢ OOKOBBIM aMHOTPO(HUUECKUM CKIEPO30M YPOBEHb CBIBOPO-
TOYHOTO KpEeaTWHWHA HAXOMJICA HIDKE HOPMBL, y 5,5% manu-
€HTOB — BbIIIe HOpMBI. [logoOHas cuTyarus oTMedanach M y
MAUEeHTOB ¢ MuoaucTpodueil domenna: y 58,5% marmeHTon
BBISIBIICH CHIDKCHHBIH YPOBEHb CBHIBOPOTOUHOTO KpEATHHHHA,
y 3,8% manneHToB — MOBBINIEHHBIH YPOBEHb CHIBOPOTOYHOTO
kpearuanHa. [Ipn stoM, y 25% manuenToB ¢ Muopuctpodueit
JlronreHHa, KOTOpble HAOMIONANNCh B JHHAMUKE, P TIEePBUU-
HOM obparennu 40% MannueHToB UMENN CHIKCHHBIH yPOBEHb
CBIBOPOTOYHOTO KPEAaTHHHHA, A TIPH TIOBTOPHOM OOCIIEJOBAHUH
crycTst 1 TOI KOJTMYECTBO MAIMEHTOB CO CHIKEHHBIM YPOBHEM
KpeaTHHWHA YBEIHMIHIOCH 10 44%.

YpoBeHb MOUEBHHBI B CBIBOPOTKE KPOBH y IIpEHMYyIIe-
ctBeHHOr0o OompmmHCTBa (89,1%) manueHToB ¢ OGOKOBEIM
aMHOTPO(PHIECKNUM CKIEPO30M H y BCEX MAIUEHTOB ¢ MUOH-
crpodueii JlromeHHa Haxonuics B mpenenax pedepeHTHBIX
3HAYCHHH.
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CropocTh KITyOOYKOBOH (HIBTPALMK Y MPEUMYILECTBEHHO-
ro OOJBIIMHCTBA MAIMEHTOB ¢ OOKOBBIM aMHOTPO(HUIECKUM
CKJIEPO30M M Yy BCEX MAIEeHTOB ¢ MuoaucTpodueii [Jromenna
TIPY IEPBUYHOM OOpAIEHNH H TPH TIOBTOPHOM 00CIEI0BaHUI
cinycTs 1 rom Haxommiach B Ipeaenax pedepeHTHBIX 3Hade-
HU; onHako y 21,8% mareHToB ¢ G0KOBBIM MUOTPODHUIECKUM
CKJIEPO30M OTMEUaJIOCh JIETKOe HapyIIeHHe (HUIBTPAIHOHHO-
KOHIIEHTPAIMOHHOH (QyHKIMHU moduek, y 5,5% — ymepeHHoe ee
HapymieHue. BrisBieHa ciabasi MOTOKHUTENBbHAS CBA3b MEXIY
CKOPOCTBIO KITyOOUKOBOH (DHIIBTPALINH U MPOAOIKUTEILHOCTHIO
KHU3HH y MAIUEHTOB ¢ OOKOBBIM aMHOTPO(PHUIECKIM CKIEPO30M
(r=0.28, p<0.01). CBs31 MeXly ypOBHEM CHIBOPOTOYHOTO Kpea-
THHUHA ¥ CTETIEHBIO Nape3a y MalueHTOB ¢ OOKOBBIM aMHOTPO-
(IYecKnM CKIIEPO30M HE BBISBIECHO, YTO NMPOTHBOPEUNT IAH-
HBIM, nTony4eHHbIM MHec Maptun B 2020 roxy.

VYV 40% mnanueHToB ¢ OOKOBBIM aMHOTPO(UIECKHM CKIIe-
PO30M YCTaHOBJICH TOBBIIIEHHBIH yPOBEHb aclapTaTaMHUHO-
TpaHcdepassl, IpH 3TOM JTHIIb y 18% ManueHToB perucTpu-
pOBaIOCh CHHXPOHHOE IOBBIIIEHHE YPOBHS alaHUHAMHHO-
TpaHcdepassl. [loutn y Bcex MamueHTOB ¢ OOKOBBIM aMHO-
TpodudeckuM ckiepo3om (94,6%) ypoBeHb JaKTaTAECTHAPO-
TeHa3bl B CBIBOPOTKE KPOBH MOHMKEH.

3HaYUTETbHBIE M3MEHEHUS! OOHApYKeHBI MPH OIEHKE HM-
MYHOJIOTHYECKOTO CTaryca TaIlMeHTOB ¢ OOKOBBIM aMHOTPO-
(uyecknM CKIEpOo30M: TOYTH y Bcex marueHToB (94,5%)
CHIDKEH ypoBeHb B-mumdonuros; y 41,8% manueHToB peru-
CTPUPOBAJICS TIOHWKEHHBII YPOBEHb OIHOM M3 CyOMOMyISIHi
T-mumonmToB — T-cynpeccopos.

ITpoBeneHHOE KOMIIEKCHOE JIOHTUTYIUHAIBHOE 00CIeno-
BaHHE MALMEHTOB ¢ OOKOBBIM aMHOTPO(PUIECKUM CKIEPO30OM
n muonuctpoduein [romeHHa MpoIEeMOHCTPUPOBAIO HAJH-
YHe y 9TUX MallNeHTOB 3HAYMMbIX B IPOTHOCTUYECKOM IIaHE
HapyLICHWH MapaMeTpoB MOYEYHOH (QYHKIHH. Y TAIHMEHTOB
¢ OOKOBBIM aMHUOTPO(PHUIECKUM CKIEPO30M OOHAPYKEHBI OT-
KJIOHEHUS mapaMeTpoB B- u T-k1eTOYHOTO KOMIOHEHTOB HM-
MYHHOTO CTaTyca n ()épMEHTATHUBHBIX CHCTEM, B YaCTHOCTH
YPOBHEH JTaKTaTAeruApOTreHassl M aclapTaTAeTuAPOTeHA3HI,
XapakTep M NMPOTHOCTHYECKOE 3HAu€HHE KOTOPBIX TPeOyioT
JanbHEHIIeTo NCCIea0BaHMUs.
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THE MECHANISMS CONTRIBUTING TO THE DEVELOPMENT OF ARTERIAL HYPERTENSION,
ADVANTAGES AND DISADVANTAGES OF THE ASSOCIATED EXPERIMENTAL MODELS (REVIEW)

Goloshvili D., *Zaalishvili Z., *Keratishvili D., Okujava M., Gongadze N., Ghonghadze M.

Thilisi State Medical University, Department of Medical Pharmacology; *Research participants from American MD Program

Arterial hypertension is the most important modifiable risk fac-
tor for cardiovascular diseases. Its asymptomatic course causes ad-
verse health outcomes such as stroke, ischemic heart disease, and
heart failure. Several classes of basic medications are currently used
against hypertension, including, but not limited to, angiotensin-
converting enzyme (ACE) inhibitors, angiotensin 1 receptor (AT1)
antagonists, beta-blockers, calcium channel blockers, and diuretics.
However, sometimes, these drugs do not adequately control blood
pressure. Additionally, their use may be limited due to patient co-
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morbidities. It is currently estimated that 10-15% of patients with
hypertension are resistant to existing antihypertensive drugs[1].
Therefore, the development of a new approach to the treatment of
hypertension is essential to prevent end-organ damage. Remodeling
of the cardiovascular system plays a key role in the clinical course
of hypertension. Several factors contribute to cardiovascular re-
modelings such as increased production of vasoconstrictor agents
and inflammatory cytokines, endothelial dysfunction, myocardial
hypertrophy, and oxidative stress [2,3].
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