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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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).

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 u/l (the mean value was 39,4 
u/l); the mentioned level was observed to be above normal in 22 
patients (40%) among all the rest (Fig. 3).

Fig. 2. Alanine aminotransferase level in patients with amyo-
trophic lateral sclerosis

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]. Inês 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: аmyotrophic 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:CD8 ratio; natural 
killer cells ratio.

MONITORING OF RENAL, HEPATIC AND IMMUNE FUNCTION INDICES 
IN PATIENTS WITH NEUROMUSCULAR DISORDERS: 

AMYOTROPHIC LATERAL SCLEROSIS AND DUCHENNE MUSCULAR DYSTROPHY
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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 u/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).

Fig. 4. Lactic dehydrogenase level in patients with amyo-
trophic lateral sclerosis

Fig. 5. Alkaline phosphatase level in patients with amyo-
trophic lateral sclerosis

While analyzing alkaline phosphatase indices in 55 patients 
with amyotrophic lateral sclerosis, we found that its level was 
within the range of 30 – 152 u/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 u/l (the mean value was 254,24 
u/l); the mentioned level was observed to be above normal in 
half the patients, i. e. in 25 cases (45,5%), Fig. 6.

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).

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).

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.

Fig. 10. T-suppressors count in patients with amyotrophic lat-
eral sclerosis

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 µmol/L (the mean 
value was 69,53 µmol/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).

Fig. 12. Serum creatinine in patients with amyotrophic lateral 
sclerosis
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The serum urea level was observed to fall within the range of 
3,1– 11,1 mmol/L (the mean value was 5,91mmol/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.

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/173m2 (the mean value was 100,51 ml/min/173m2); the 
renal filtration function was retained (the GFR was equal to > 
90 ml/min/173m2) 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/173m2) 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/173m2) (Fig. 14).

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.

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).

Fig. 16. Serum creatinine – paresis severity relationship in 
patients with amyotrophic lateral sclerosis

Fig. 17. Serum creatinine – Creatine phosphokinase level re-
lationship in patients with amyotrophic lateral sclerosis
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Fig. 18. Glomerular filtration rate – Creatine phosphokinase 
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).

Fig. 19. Serum urea level in patients with muscular dystro-
phies

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 µmol/L (the average value was 36,86 µmol/L) in pa-
tients with muscular dystrophies; we found the parameters to be 

within the reference ranges in 20 cases (37,7%), to be below age 
norm in 31 cases (58,5%), i.e., in more than half the patients, and 
to be age norm (Fig. 21).

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 µmol/L 
(the average value was 35,8 µmol/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 µmol/L (the average value was 36,27 
µmol/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).

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/173m2 (the mean value was 180,11 ml/min/173m2); i.e., at 
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presentation, the renal filtration function was retained (the GFR 
was equal to >90 ml/min/173m2) in all the patients with muscu-
lar dystrophies (Fig. 23).

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/173m2 
(the mean value was 182,96 ml / min/173m2), i.e., at presen-
tation, the renal filtration function was retained (the GFR was 
equal to >90 ml/min/173m2) 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/173m2 
(the mean value was 179,34 ml/min/173m2), i.e., at the repeated 
examination, the renal filtration function was retained (the GFR 
was equal to > 90 ml/min/173m2) in all the patients with muscu-
lar dystrophies (Fig. 24).

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 аmyotrophic lateral sclerosis and Duchenne muscular 
dystrophy, we detected that both the patients who suffered from 
аmyotrophic lateral sclerosis and those with dystrophinopathy 
had renal function impairments.

Thus, most patients with аmyotrophic 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 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 аmyotrophic 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 аmyotrophic 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 аmyotrophic lateral sclerosis; it was found a moderate renal 
filtration dysfunction in 5,5% of patients with аmyotrophic lateral 
sclerosis. At that we detected a weak positive correlation between 
the glomerular filtration rate and the lifespan of patients with 
аmyotrophic lateral sclerosis (r = 0.28, p< 0.01). Concurrently, we 
found no correlation between the serum creatinine and myoparesis 
severity in patients with аmyotrophic lateral sclerosis that some-
what contradicts Inês 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: аmyotrophic 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-

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:CD8 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 аmyotrophic 
lateral sclerosis and Duchenne muscular dystrophy, we found 
that both the patients with аmyotrophic lateral sclerosis and 
those with Duchenne muscular dystrophy suffered from renal 
dysfunction. 

Thus, most patients with аmyotrophic 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 аmyotrophic 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 аmyotrophic 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 аmyotrophic lateral sclerosis; it was found a moderate re-
nal filtration dysfunction in 5,5% of patients with аmyotrophic 
lateral sclerosis. At that we detected a weak positive correlation 
between the glomerular filtration rate and the lifespan of patients 
with аmyotrophic lateral sclerosis (r=0.28, p<0.01). Concurrent-
ly, we found no correlation between the serum creatinine and 
myoparesis severity in patients with аmyotrophic lateral scle-
rosis that somewhat contradicts Inês 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: аmyotrophic lateral sclerosis, Duchenne muscu-
lar dystrophy, renal indices, hepatic indices, immune function 
indices.
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РЕЗЮМЕ

ДИНАМИКА ПОКАЗАТЕЛЕЙ ПОЧЕЧНОЙ, ПЕЧЕ-
НОЧНОЙ И ИММУННОЙ ФУНКЦИЙ У ПАЦИЕН-
ТОВ С НЕРВНО-МЫШЕЧНЫМИ ЗАБОЛЕВАНИЯ-
МИ: БОКОВОЙ АМИОТРОФИЧЕСКИЙ СКЛЕРОЗ 
И МИОДИСТРОФИЯ ДЮШЕННА

Kононец О.Н., Караев Т.В., Личман Л.Ю., Кучер Е.В., 
Кононец А.П.

Национальный университет здравоохранения Украины им. 
П.Л. Шупика, Киев, Украина

Цель исследования - анализ показателей почечной, пече-
ночной и иммунной функций у пациентов с нервно-мышеч-
ными заболеваниями: боковой амиотрофический склероз и 
миодистрофия Дюшенна.

Проанализированы клинические и лабораторные харак-
теристики 55 пациентов с боковым амиотрофическим скле-
розом (средний возраст 56±10 г.) и 53 пациента с миоди-
строфией Дюшенна (средний возраст 56±10 г.) в динамике: 
при первичном обращении и спустя 1 год. Пациентам про-
ведено стандартное исследование, включающее детальный 
анамнестический анализ, общеклиническое обследование, 
исследование неврологического статуса, лабораторное и 
инструментальное обследование. 

Лабораторное исследование включало изучение по-
казателей общего анализа крови, уровня общего белка, 
мочевины и креатинина в сыворотке крови, скорости 
клубочковой фильтрации, общего холестерина, алани-
наминотрансферазы, аспартатаминотрансферазы, креа-
тинфосфокиназы, лактатдегидрогеназы, щелочной фос-
фатазы, показателей иммунограммы (В- и T-лимфоциты, 
T-хелперы, T-супрессоры, хелперно-супрессорное соот-
ношение; NK-натуральные киллеры). Инструментальные 
методы включали ультразвуковое исследование органов 
брюшной полости и мышц, эхокардиографию, электро-
нейромиографию.

В результате проведенного анализа почечных, печеноч-
ных и иммунологических параметров у пациентов с амио-
трофическим склерозом и миодистрофией Дюшенна обна-
ружено, что как у пациентов с боковым амиотрофическим 
склерозом, так и с дистрофинопатией отмечаются признаки 
нарушения функции почек. 

У преимущественного большинства (69%) пациентов 
с боковым амиотрофическим склерозом уровень сыворо-
точного креатинина находился ниже нормы, у 5,5% паци-
ентов – выше нормы. Подобная ситуация отмечалась и у 
пациентов с миодистрофией Дюшенна: у 58,5% пациентов 
выявлен сниженный уровень сывороточного креатинина, 
у 3,8% пациентов – повышенный уровень сывороточного 
креатинина. При этом, у 25% пациентов с миодистрофией 
Дюшенна, которые наблюдались в динамике, при первич-
ном обращении 40% пациентов имели сниженный уровень 
сывороточного креатинина, а при повторном обследовании 
спустя 1 год количество пациентов со сниженным уровнем 
креатинина увеличилось до 44%. 

Уровень мочевины в сыворотке крови у преимуще-
ственного большинства (89,1%) пациентов с боковым 
амиотрофическим склерозом и у всех пациентов с миоди-
строфией Дюшенна находился в пределах референтных 
значений. 

Скорость клубочковой фильтрации у преимущественно-
го большинства пациентов с боковым амиотрофическим 
склерозом и у всех пациентов с миодистрофией Дюшенна 
при первичном обращении и при повторном обследовании 
спустя 1 год находилась в пределах референтных значе-
ний; однако у 21,8% пациентов с боковым миотрофическим 
склерозом отмечалось легкое нарушение фильтрационно-
концентрационной функции почек, у 5,5% – умеренное ее 
нарушение. Выявлена слабая положительная связь между 
скоростью клубочковой фильтрации и продолжительностью 
жизни у пациентов с боковым амиотрофическим склерозом 
(r=0.28, p<0.01). Связи между уровнем сывороточного креа-
тинина и степенью пареза у пациентов с боковым амиотро-
фическим склерозом не выявлено, что противоречит дан-
ным, полученным Инес Мартин в 2020 году.

У 40% пациентов с боковым амиотрофическим скле-
розом установлен повышенный уровень аспартатамино-
трансферазы, при этом лишь у 18% пациентов регистри-
ровалось синхронное повышение уровня аланинамино-
трансферазы. Почти у всех пациентов с боковым амио-
трофическим склерозом (94,6%) уровень лактатдегидро-
геназы в сыворотке крови понижен. 

Значительные изменения обнаружены при оценке им-
мунологического статуса пациентов с боковым амиотро-
фическим склерозом: почти у всех пациентов (94,5%) 
снижен уровень В-лимфоцитов; у 41,8% пациентов реги-
стрировался пониженный уровень одной из субпопуляций 
Т-лимфоцитов – Т-супрессоров.

Проведенное комплексное лонгитудинальное обследо-
вание пациентов с боковым амиотрофическим склерозом 
и миодистрофией Дюшенна продемонстрировало нали-
чие у этих пациентов значимых в прогностическом плане 
нарушений параметров почечной функции. У пациентов 
с боковым амиотрофическим склерозом обнаружены от-
клонения параметров В- и Т-клеточного компонентов им-
мунного статуса и ферментативных систем, в частности 
уровней лактатдегидрогеназы и аспартатдегидрогеназы, 
характер и прогностическое значение которых требуют 
дальнейшего исследования. 

reziume

Tirkmlis, RviZlis da imunuri funqciis maCveneb-
lebis dinamika pacientebSi nerv-kunTovani dar-
RvevebiT - gverdiTi amiotrofuli skleroziT 
da diuSenis miodistrofiiT

o.kononeci, t.karaevi, l.liCmani, e.kuCeri, a.kononeci

p.Supikis sax. jandacvis erovnuli universiteti, 
kievi, ukraina

kvlevis mizans warmoadgenda Tirkmlis, RviZ-
lis da imunuri funqciis maCveneblebis analizi 
nerv-kunTovani darRvevebiT pacientebSi – gver-
diTi amiotrofuli skleroziT  da diuSenis 
miodistrofiiT.
gaanalizebulia gverdiTi amiotrofuli 

sklerozis mqone 55 pacientis (saSualo asaki - 
56±10 weli) da diuSenis miodistrofiis mqone  53 
pacientis (saSualo asaki - 56±10 weli) klinikuri 
da laboratoriuli maxasiaTeblebi dinamikaSi:  
klinikaSi pirveladi  Semosvlisas da erTi wlis 
Semdeg. pacientebs Cautarda standartuli kvl-
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eva: anamnezis detaluri analizi, zogadi klini-
kuri kvleva, nevrologiuri statusis kvleva, 
laboratoriuli da instrumentuli kvlevebi.
Tirkmlis, RviZlis da imunologiuri parame-

trebis analizis Sedegad gverdiTi amiotrofu-
li sklerozis da diuSenis miodistrofiis mqone 
pacientebSi gamovlinda Tirkmlebis dazianebis 
niSnebi.
gverdiTi amiotrofuli skleroziT pacien-

tebis 69%-Si Sratis kreatininis done normaze 
dabali iyo, xolo pacientebis 5,5%-Si – normaze 
maRali. msgavsi situacia aRiniSna pacientebSi 
diuSenis miodistrofiiT: 58,5%-Si Sratis krea-
tininis done normaze dabali iyo, xolo pacien-
tebis 3,8%-Si – normaze maRali. 
Sardovanas done sisxlis SratSi amiotro-fu-

li skleroziT pacientebis umetesobas (89,1%) da 
diuSenis miodistrofiiT yvela pacients hqonda 
referentuli maCveneblebis farglebSi.
gverdiTi amiotrofuli skleroziT pacien-

tebis umetesobas da diuSenis miodistrofiiT 
yvela pacients  pirveladi mimarTvisas da gan-
meorebiTi gamokvlevisas erTi wlis Semdeg gor-
glovani filtraciis siCqare hqonda referen-
tuli maCveneblebis farglebSi, Tumca,  gverdi-
Ti amiotrofuli sklerozis mqone pacientebis 
21,8%-s aReniSna Tirkmlebis filtraciul-makon-
centrirebeli funqciis msubuqi darRveva, 5,5%-s 

ki – zomieri darRveva. gamovlinda susti dade-
biTi kavSiri gorglovan filtracias da sicocx-
lis xangrZlivobas Soris gverdiTi amiotrofu-
li skleroziT pacientebSi (r=0.28, p<0.01). kavSiri 
Sratis kreatininis donesa da parezis xarisxs 
Soris gverdiTi amiotrofuli skleroziT paci-
entebSi  ar gamovlinda, rac ewinaaRmdegeba ines 
martinis mier 2020 wels miRebul monacemebs. 
imunuri statusis mniSvnelovani cvlilebe-

bi dadginda  gverdiTi amiotrofuli sklero-
ziT pacientebSi: TiTqmis yvela pacients (94,5%) 
daudginda В-limfocitebis donis Semcireba, pa-
cientebis 41,8%-s daufiqsirda T-limfocitebis  
erT-erTi subpopulaciis -  T-supresorebis – do-
nis daqveiTeba. 
gverdiTi amiotrofuli sklerozis da di-

uSenis miodistrofiis mqone pacientebSi Cat-
arebuli kompleqsuri longitudinuri kvleviT  
gamovlinda am pacientebSi prognozuli Tval-
sazrisiT mniSvnelovani  cvlilebebi Tirkm-
lis funqciis parametrebis mxriv. gverdiTi ami-
otrofuli skleroziT pacientebSi gamovlinda 
imunuri statusis  T- da В-ujreduli komponen-
tebis  da fermentuli sistemebis parametrebis 
gadaxra, saxeldobr, laqtatdehidrogenazas da 
aspartatdehidrogenazas maCveneblebis, romelTa 
xasiaTi da prognozuli mniSvnelobis dadgena 
Semdgom kvlevas saWiroebs.

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.

Tbilisi 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-

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]. 


