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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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RENAL, HEPATIC AND IMMUNE FUNCTION INDICES IN PATIENTS
WITH DUCHENNE MUSCULAR DYSTROPHY

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

Shupyk National Medical Academy of Postgraduate Education, Kiev, Ukraine

Duchenne muscular dystrophy is an X linked genetic disorder,
which mainly affects boys. The incidence of the disease is one
in three-five thousand newborns. The disease is severe; patients
usually die before reaching 20-25 years old. Its onset is caused
by mutations in the dystrophin gene [2,11-13,17].

Today, the DMD gene is known to contain 79 exons, encoding
3685 amino acids (protein of molecular weight about 427 kDa).
Dystrophin has four main functional domains that together make
actin cytoskeleton to be associated with the extracellular matrix
and provide stability and strength to muscle fibers [4-6,9,18].
The dystrophin gene can form several tissue-specific forms of
different molecular weights, each of which is operated by a cer-
tain promoter. There are four complete dystrophin proteins of
high molecular weight about 427 kDa, i.e. M-dystrophin (Dp427
m), which is presented in skeletal and smooth muscles; C-dys-
trophin (Dp427c¢), presented in the cerebral cortex and hippo-
campus; P-dystrophin (Dp427p), presented in Purkinje cells; L-
dystrophin (Dp4271), presented in lymphocytes. There are also
alternative promoters, expressing 5 non-muscular dystrophin
protein isoforms: Dp260, which is presented in Dp140 retina,
expressed in the central nervous system and kidneys, Dpl16,
which is found in Schwann cells, Dp71, distributed in the brain,
the deficit of which correlates with the severity of mental re-
tardation in case of Duchenne muscular dystrophy (DMD) and
Becker muscular dystrophy (BMD) [3,7,8,10,19]. Taking into
account such a diversity in dystrophin protein isoforms distribu-
tion in various organs and tissues, in particular in the nervous
system and kidneys, as well as in cells that provide immune
function (namely, in lymphocytes), we decided to enlarge upon
renal, hepatic and immune function indices in patients with
Duchenne muscular dystrophy (MDD) [1,14-16].

The purpose of the study is to examine in depth and analyze
renal, hepatic and immune function indices in patients with
Duchenne muscular dystrophy.

Material and methods. We analyzed the follow up clinical
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and laboratory data of Duchenne muscular dystrophy in 32 pa-
tients. The patients underwent a standardized examination, in-
volving studying the medical case history, general clinical data,
determining Sheldon’s somatotype and the constitutional type,
the detailed neurological status examination, testing a personal-
ity type, 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 urea blood
levels, glomerular filtration rate (GFR), the immunogram indi-
ces (dynamic data (B-lymphocytes (CD19/CD45), %; T-lym-
phocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/CDS8), %; CD4:CDS ratio; natural
killer cells ratio, myositis profile (Mi-2, IgG antibodies (id-
iopathic myositis marker); Ku, IgG antibodies (sclerodermia
and myositis combination marker); the PM-Scl complex, IgG
antibodies (sclerodermia marker); histidyl tRNA synthetase
(Jo-1), IgG antibodies; threonyl-tRNA synthetase (PL-7),
IgG antibodies; alanyl-tRNA synthetase (PL-12), IgG anti-
bodies; RING-type E3 ubiquitin-ligase (Ro-52), IgG antibod-
ies and the genetic markers of the disease.

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

Results and discussion. When analyzing the immunograms
of patients with muscular dystrophy, we followed-up the fol-
lowing parameters: B-lymphocytes (CD19/CD45), %; T-lym-
phocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/CDS); CD4:CD8 ratio; natural killer
cells ratio.

The T-lymphocytes (CD3/CD45) count was found to be not
within the reference values in only 4 (8%) cases among 31 pa-
tients with muscular dystrophy, examined by us, namely: in 3
(9.7%) cases it was above 86% and in 1 case (3.2%) it was be-
low 56% (Fig. 1).
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Fig. 1. B-lymphocytes count (CD19/CD45) in patients with
muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
the T-lymphocytes (CD3/ CD45) count was observed to be be-
low the normal range in 8 (25,8%) cases, and to be within the
reference values in 23 (74,2%) cases (Fig. 2).
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Fig. 2. T-lymphocytes count (CD3/CD45) in patients with
muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
T-helpers (CD3/CD45/CD4) count was found to be lower than
the reference values in 14 (45.2%) patients, and to be within the
normal limits in 17 (54.8%) patients (Fig. 3).
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Fig. 3. T-helpers (CD3/CD45/CD4) count in patients with
muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
T-suppressors (CD3/ CD45/ CD8) count was found to be within

the reference values in the vast majority of cases (28 patients,
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i. €. 90,3%). Furthermore, the count of the index was above the
reference values in 3 (9,7%) cases (Fig. 4).
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Fig. 4. T-suppressors (CD3/ CD45/ CD8) count in patients
with muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
the CD4:CD8 ratio was observed to be lower than the reference
values in 10 (32,3%) patients (Fig. 5).
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Fig. 6. Natural killer cells (CD16/CD56/CD45) level in pa-
tients with muscular dystrophy

Among 31 patients with muscular dystrophy, examined by us,
the natural killer cells (CD16 / CD56 / CD45) level was found to
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be within the reference values in the vast majority of cases (23
patients, i. e. 74,2%). Furthermore, the count of the index was
below the reference values in 3 (9,7%) cases (Fig. 6).

The correlation coefficient between the B-lymphocytes count
and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to - 0.42, suggesting the pres-
ence of an indirect moderate correlation between the mentioned
phenomena (p<0.05). The correlations are presented in Fig.7.
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Fig. 7. B-lymphocytes count — Creatine phosphokinase level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficient between the T-lymphocytes count
and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to -0.1, no correlation between
the mentioned phenomena was found (p<0.05). The correlations
are presented in Fig.8.
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Fig. 8. T-lymphocytes count — Creatine phosphokinase level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficient between the T-helpers count and
Creatine phosphokinase level in patients with Duchenne mus-
cular dystrophy was equal to +0.1, no correlation between the
mentioned phenomena was found (p<0.05). The correlations are
presented in Fig. 9.
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Fig. 9. T-helpers count — Creatine phosphokinase level rela-
tionship in patients with Duchenne muscular dystrophy

The correlation coefficient between the T-suppressors count
and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to +0.01, no correlation between
the mentioned phenomena was found (p<0.05). The correlations
are presented in Fig. 10.
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Fig. 10. T-suppressors count — Creatine phosphokinase level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficient between the natural killer cells
count and Creatine phosphokinase level in patients with Duch-
enne muscular dystrophy was equal to +0.1, no correlation be-
tween the mentioned phenomena was found (p<0.05). The cor-
relations are presented in Fig. 11.

The correlation coefficient between the onset age of Duch-
enne muscular dystrophy and Creatine phosphokinase level in
patients with Duchenne muscular dystrophy was equal to - 0.3,
suggesting the presence of an indirect weak correlation between
the mentioned phenomena (p<0.05). The correlations are pre-
sented in Fig. 12.
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Fig. 12. Duchenne muscular dystrophy onset age — Creatine
phosphokinase level relationship in patients with Duchenne
muscular dystrophy

The correlation coefficient between Helper-suppressor cell ra-
tio and Creatine phosphokinase level in patients with Duchenne
muscular dystrophy was equal to +0.22, no correlation between
the mentioned phenomena was found (p<0.05). The correlations
are presented in Fig. 13.
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Fig. 13. Helper-suppressor cell ratio — Creatine phosphoki-
nase level relationship in patients with Duchenne muscular dys-
trophy
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Having analyzed the renal function indices in patients with
Duchenne muscular dystrophy, we revealed serum urea level to
be within the age-related reference values in the vast majority of
cases, and it was above the norm only in 3.1% of cases. More-
over, the creatinine blood level was lower than the lower limit of
the reference values in almost a third of patients (21%). When
determining the glomerular filtration rate (GFR) by the SKD-
EPI formula, we found it to be insignificantly reduced in 16% of
patients, and it was within 66-87 ml/min/1.73 m?.

The correlation coefficient between serum urea level and Cre-
atine phosphokinase level in patients with Duchenne muscular
dystrophy was equal to - 0.28, suggesting the presence of an
indirect weak correlation between the mentioned phenomena
(p<0.05). The correlations are presented in Fig. 14.
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Fig. 14. Duchenne muscular dystrophy onset age — Creatine
phosphokinase level relationship in patients with Duchenne
muscular dystrophy

The correlation coefficient between Creatine phosphokinase
level and creatinine blood level in patients with Duchenne mus-
cular dystrophy was equal to - 0.22, no correlation between the
mentioned phenomena was found (p<0.05). The correlations are
presented in Fig. 15.
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Fig. 15. Creatine phosphokinase level — creatinine blood level
relationship in patients with Duchenne muscular dystrophy

The correlation coefficient between Creatine phosphokinase
level and the glomerular filtration rate in patients with Duchenne
muscular dystrophy was equal to +0,16, no correlation between
the mentioned phenomena was found. The correlations are pre-
sented in Fig. 16.
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Fig. 17. Creatine phosphokinase level — alanine aminotransferase level relationship in patients with Duchenne muscular dystrophy
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Fig. 18. Creatine phosphokinase level — aspartate aminotransferase level relationship in patients with Duchenne muscular dystrophy
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Fig. 19. Creatine phosphokinase level — alkaline phosphatase level relationship in patients with Duchenne muscular dystrophy

Having analyzed the hepatic function indices, we revealed
that such indicators of liver enzymatic activity as alanine amino-
transferase (ALA) and aspartate aminotransferase (AsAt) were
significantly over the limit in almost all the patients (94%) with
Duchenne muscular dystrophy.

The correlation coefficie—nt between Creatine phosphokinase
level and the alanine aminotransferase level in patients with
Duchenne muscular dystrophy was equal to +0,86, suggesting
the presence of a direct strong correlation between the men-
tioned phenomena. The correlations are presented in Fig. 17.

The correlation coefficient between aspartate aminotransfer-
ase (AsAt) and Creatine phosphokinase level in patients with
Duchenne muscular dystrophy was equal to +0,56, suggesting
the presence of a direct moderate correlation between the men-
tioned phenomena. The correlations are presented in Fig. 18.

In our study, we also found that the level of alkaline phospha-
tase was also significantly higher than the normal one in 69% of
our patients.

The correlation coefficient between Creatine phosphokinase
level and alkaline phosphatase level in patients with Duchenne
muscular dystrophy was equal to +0,14, no correlation between
the mentioned phenomena was found. The correlations are pre-
sented in Fig. 19.

According to the analysis of the immunograms, the T-helpers
level was found to be below the reference value in 14 (45,2%)
patients. Herewith, the B-lymphocytes count was observed to
deviate from the norm in only 4 patients (8%).

However, there was established the presence of an indirect mod-
erate correlation between the B-lymphocytes count and Creatine
phosphokinase level in patients with Duchenne muscular dystro-
phy; the correlation coefficient was equal to - 0.42 (p<0,05).

Having analyzed the renal function indices, we revealed that
the creatinine blood level was lower than the lower limit of the
reference values in almost a third of patients (21%), but the
glomerular filtration rate (GFR) by the SKD-EPI formula was
found to be insignificantly reduced in 16% of patients, and it was
within 66-87 ml / min/1.73 m?.

Regardless, no correlation between the Creatine phosphoki-
nase level, on one side, and creatinine blood level and the glo-
merular filtration rate, on the other side, was found. However,
there was established the presence of an indirect weak correla-
tion between the Creatine phosphokinase level and serum urea
level in patients with Duchenne muscular dystrophy (the cor-
relation coefficient was equal to - 0.28, p<0.05).

Having analyzed the hepatic function indices, we revealed
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that such indicators of liver enzymatic activity as alanine ami-
notransferase and aspartate aminotransferase were significantly
over the limit in almost all the patients (94%) with Duchenne
muscular dystrophy. Concurrently, we revealed the presence of
a direct strong correlation between the Creatine phosphokinase
level and the alanine aminotransferase level, which was equal to
+0,86 (p<0,05) and the presence of a direct moderate correlation
between the aspartate aminotransferase and the Creatine phos-
phokinase level which was equal to + 0.56 (p<0,05).

We also found that the level of alkaline phosphatase was also
significantly higher than the normal one in 69% of our patients.

Conclusions.

1. The patients with Duchenne muscular dystrophy were found
to have deviations in the indices of immune status, in particular, the
T-helpers level was below normal in almost half of the examined
patients. There was also observed a correlation between the B-lym-
phocytes count and the Creatine phosphokinase level.

2. The patients’ renal dysfunction was characterized by the
following: 21% of our patients were registered to have a reduced
creatinine blood level, and 16% of patients were registered to
have a reduced glomerular filtration rate.

3. The most deviations were registered in the indices of liv-
er enzymatic activity in the patients with Duchenne muscular
dystrophy. 94% of patients were revealed to have the increased
alanine aminotransferase and aspartate aminotransferase levels,
suggesting the presence of direct correlation (the strong and
moderate ones, accordingly) between the indices and the Cre-
atine phosphokinase level.
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SUMMARY

RENAL, HEPATIC AND IMMUNE FUNCTION INDICES
IN PATIENTS WITH DUCHENNE MUSCULAR DYS-
TROPHY

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

Shupyk National Medical Academy of Postgraduate Education,
Kiev, Ukraine

The purpose of the study is to examine in depth and analyze
renal, hepatic and immune function indices in patients with
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Duchenne muscular dystrophy. We analyzed the follow up clini-
cal and laboratory data of Duchenne muscular dystrophy in 32
patients. The patients underwent a standardized examination, in-
volving studying the medical case history, general clinical data,
determining Sheldon’s somatotype and the constitutional type,
the detailed neurological status examination, testing a personal-
ity type, laboratory and instrumental examinations.

Through the laboratory examination we determined the
general blood test indicators, total serum protein levels, total
cholesterol, the ALAT, ASAT, CPK levels, creatinine and urea
blood levels, glomerular filtration rate (GFR), the immunogram
indices (dynamic data (B-lymphocytes (CD19/CD45), %; T-
lymphocytes (CD3/CD 45), %; T-helpers (CD3/CD45/CD4), %;
T-suppressors (CD3/CD45/ CDB8), %; CD4:CD8 ratio; natural
killer cells ratio, myositis profile (Mi-2, IgG antibodies (idio-
pathic myositis marker); Ku, IgG antibodies (sclerodermia and
myositis combination marker); the PM-Scl complex, 1gG anti-
bodies (sclerodermia marker); histidyl tRNA synthetase (Jo-1),
IgG antibodies; threonyl-tRNA synthetase (PL-7), IgG antibod-
ies; alanyl-tRNA synthetase (PL-12), IgG antibodies; RING-
type E3 ubiquitin-ligase (Ro-52), IgG antibodies and the genetic
markers of the disease.

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

According to the analysis of the immunograms, the T-helpers
level was found to be below the reference value in 14 patients
(45,2%).

Herewith, the B-lymphocytes count was observed to deviate
from the norm in only 4 patients (8%).

However, there was established the presence of an indirect
moderate correlation between the B-lymphocytes count and
Creatine phosphokinase level in patients with Duchenne mus-
cular dystrophy; the correlation coefficient was equal to - 0.42
(p<0,05).

Having analyzed the renal function indices, we revealed that
the creatinine blood level was lower than the lower limit of the
reference values in almost a third of patients (21%), but the
glomerular filtration rate (GFR) by the SKD-EPI formula was
found to be insignificantly reduced in 16% of patients, and it was
within 66-87 ml/min/1.73 m>.

Regardless, no correlation between the Creatine phosphoki-
nase level, on one side, and creatinine blood level and the glo-
merular filtration rate, on the other side, was found. However,
there was established the presence of an indirect weak correla-
tion between the Creatine phosphokinase level and serum urea
level in patients with Duchenne muscular dystrophy (the cor-
relation coefficient was equal to - 0.28, p<0.05).

Having analyzed the hepatic function indices, we revealed
that such indicators of liver enzymatic activity as alanine ami-
notransferase and aspartate aminotransferase were significantly
over the limit in almost all the patients (94%) with Duchenne
muscular dystrophy. Concurrently, we revealed the presence of
a direct strong correlation between the Creatine phosphokinase
level and the alanine aminotransferase level, which was equal to
+0,86 (p<0,05) and the presence of a direct moderate correlation
between the aspartate aminotransferase and the Creatine phos-
phokinase level which was equal to + 0.56 (p<0,05).

We also found that the level of alkaline phosphatase was also
significantly higher than the normal one in 69% of our patients.

The patients with Duchenne muscular dystrophy had various
multidirectional disorders of the immune status, impaired renal
function (in particular, a decrease in serum creatinine concentra-
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tion and reduced glomerular filtration rate), as well as the di-
vergence of liver enzyme parameters (in particular, a significant
increase in transaminase levels).

Keywords: Duchenne muscular dystrophy, renal indices, he-
patic indices, immune function indices.

PE3IOME

INOKA3ATEJIM ®YHKIHUU IMTOYEK, IEYEHU U UM-
MYHHOM CHCTEMbI V NMAIIMEHTOB C MHOJIU-
CTPO®UEN JTIOIMEHHA

Kononen O.H., Kapaes T.B., Tkauenko E.B., Iluuman JL.IO.

Hayuonanvnas meduyunckas akademusi noCieOunioMmHo20 00-
pazosanus um. I1JI. lynuxa, Kues, Yxpauna

Llenp uccnenoBanus - aHaIM3 1MoKasaresiei pyHKIMU HOoueK,
HEeYCHH ¥ IMMYHHOI CHCTEMBI Y HALMEHTOB ¢ MUOAUCTpOdueii
JroreHHa.

[TpoaHanu3nupoBaHbl KIMHAYECKHE W J1a00paToOpHbIC JaHHBIC
32 manumentoB ¢ muoauctpodueit [roreHna. [TarpeHTs! TPONUTH
CTaHJIaPTH3UPOBAHHbIA KOMIUIEKC 0OCIIE0BaHU: TOAPOOHOE U3-
ydeHHe aHaMHe3a, JaHHbIe OOIICKIMHHYECKOro O00CIIeI0BaHMS,
omnpezeneHue comaroruna no Ilenony u KOHCTUTYIMOHAIBHO-
ro THUIA, JSTAJN3UPOBAHHOE MHCCIICIOBAHUE HEBPOJIOTHYECKOIO
cTaryca, MPOBEJICHHUE TECTa ONpPEICIICHHs IICMXOTHIIA JINYHOCTH,
J1ab0paTopHOE M HHCTPYMEHTAIbHOE 00cenoBanue. [Ipu mabopa-
TOPHOM 00CIIEZI0OBAHUH OIPEIEIISIIN: TIOKa3aTesn O0IIero aHamsa
KPOBH, YPOBHH 0011IEr0 OeJika, MOYEBHHbI, KpEaTHHHHA B CBIBOPOT-
K€ KPOBH, CKOPOCTH KiTy00oukoBoi (usrpartiu (CK®D), obrero xo-
JIeCTepHHa, allaHMHAMUHOTpaHCcdepasbl, acnapraraMUHOTpaHche-
passl, kpearnapochokrnazsl (KOK), mokazarenn UMMyHOrpaMMBbI
(B-mum¢onutsr; T-mumdonutsr; T-xenmepsr; T-cynpeccopsl; xem-
HIEpHO-CyNpeccopHOe cooTHOIeHUe; NK-HaTypasbHble KULIepbl),
muozuTHOrO npodust (komruieke PM-Scl, antutena IgG (mapkep
cxseponepmun); ructuamia-T-PHK  cunrerasa (Jo-1), anturena
IgG; tpeonun-1-PHK cunrerasa (PL-7), antutena IgG; ananm-
1-PHK cunrerasa (PL-12), anturena IgG; RING 3aBucumas E3
qrasa (Ro-52), aururena IgG), a Taxoke reHeTHIECKHE MapKephbl
3abosneBanust. IHCTpyMeHTaIbHbIE METO/IbI BKIIFOUAIIH YITPa3By-
KOBOE HCCJICIOBAHNE OPraHOB OPIOIIHOI ITOJIOCTH ¥ MBIIIILL, X0~
Kapauorpaduo, seKTpoHeipoMuorpaduro.

AHanu3 mnapaMeTpoB MMMYHHOIO cTaTryca BbIBHI: y 14
(45,2%) manueHTOB ypoBeHb T-XelnepoB HUXe pedepeHt-
HbIX 3HaueHud, y 4 (8%) HanMeHTOB OTKJIOHEHHME YPOBHS
B-nmuM¢po1uToB 0T HOPMBL. YCTAHOBJICHO HAJIMYME OOpaTHOM
cpeHel CHJIbI CBSI3U MEXy ypoBHEM B-iM(poIHUTOB 1 ypoB-
HeM KpeaTnH(OC)OKHHA3bl y TAUEHTOB ¢ MUOAUCTpoduei
Iromenna, koapdunuent koppessiuun (KK)=-0.42 (p<0,05).

HccnenoBanne mapaMeTpoB IOYEUHON (DYHKIMH [OKa3alIo:
YPOBEHb KpeaTMHHUHA CHIBOPOTKH KpoBU y 7 (21%) nmauueHToB
OBbLI HIKE, YeM HIDKHSISI TPaHHIa peepEeHTHBIX 3HAYCHHH, yPO-
BeHb CK® no ¢popmyne CKD-EPI y 5 (16%) naunenTtoB Obu1
HE3HAYUTEIIbHO HUXKE, HaXOASICh B JMAra3oHe 3HaueHUui 66-87
mi/mun/1.73 M2, HuKakux KOPPEISIIHOHHBIX B3aMMOCBS3Ci
mexxay ypoBHeM KDK u ypoBHeM KpeaTHHHHa B CBIBOPOTKE
KpoBH, a Takke ypoBHeM CK® ne ycranosneno. O6HapyxeHa
ciabast oOpaTHast CBsI3b Mex 1y nokaszarensmu ypoBHs KOK u
MOUEBHHBI B CHIBOPOTKE KPOBH Y MALIMEHTOB ¢ MUOAUCTpOdueii
Mromrenna (KK=-0.28, p<0,05).
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AHanu3 mapaMeTpoB (QYHKIUU IEYCHU BBIIBHI, uTo y 30
(94%) manmentoB ¢ Muonuctpodueid JromeHHa mokasareau
YpOBHS ()epMEHTATHBHOI (YyHKINH NeYeHH (aJaHHHAMHHO-
TpaHcdepasa M acmapraTaMHHOTpaHC(epasa) 3HAYUTEIHLHO
MPEBHIIIAIN HOPMY. YCTAaHOBJIEHO HalM4Me IPSIMON CHIIb-
HOM cBs3u Mexay ypoBHsamu KOK u ypoBHeM anaHuHamMu-
HoTpaHc(pepassl B ceiBopoTke kKpoBu (KK=+0.86, p<0,05) n
HIPSIMOM cpeqHel CHIIBI CBSI3M MEXIy YPOBHSIMH aclaprara-
muHoTpancdepassl 1 KOK (KK=+0.56, p<0,05).

VYeranosieno, uto y 22 (69%) oOcienoBaHHBIX MaIlIEHTOB
YPOBEHB IIETIOYHOH (ocdara3sl 3HAIUTETHHO TIPEBBIIIAT HOP-
MaJIbHbIC 3HAUCHUSL.

ABTOpBHI 3aKIIIOYAIOT, YTO Y MAI[EHTOB C MHOJHUCTpO(HEi
JlroleHHa OTMEYaloTCsl Pa3iMYHBIC Pa3HOHANpaBICHHBIE Ha-
PYIICHUSI IMMYHHOTO CTaTyca, OTKIOHEHHE ITOYeYHBIX I1apa-
METpPOB, B YaCTHOCTU CHIDKEHHE YPOBHSI CHIBOPOTOUHOTO Kpe-
aTUHMHA U CKOPOCTHU KITyOOUKOBOH (prutkTparuy u napamMeTpoB
MEYEHOUHBIX (PEPMEHTOB, B YaCTHOCTH 3HAUHTEIILHOE MOBBIIIIE-
HHE YPOBHS TpaHCAaMHHa3.
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