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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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O06cie10BaHO U MPOBEACHO OPTOMOHTHYECKOE JicucHue 47
neTeii B Bozpacte oT 6 1o 11 et ¢ nedexramu 3yOHBIX PsIIOB.
OO6crenoBanue BKIIIOYATIO0 KIMHUYECKHE, aHTPOIIOMETPH-
YCCKHE, (byHKL[I/IOHaJ'IbH]:Ie U PCHTTCHOJIOTHYCCKHUE METO/bI
uccnenoBanusi. OpTONOHTHYECKOE JICUCHHE BCEX MAIlMEHTOB
IPOBOAMIOCH C HCIOJIB30BAaHHEM HECHEMHOIO IPOTE3HOTO
anmnapara coocTBeHHON KoHCTpykuuu (IlareHT Ha mosnesnyo
Mozeinb Ne145538 or 28.12.2020).

OCHOBHOU HPUYHMHON Je(PEeKTOB 3yOHBIX PSJIOB SIBISET-
Cs NPEXKIACBPEMEHHOC YAAJICHUE BPEMEHHBLIX U IMOCTOSHHBIX
3y0oB BBHIY ociioxHeHuil kapueca (83,0%). B pesynbrare
OPTOAOHTHYECKOI'O JICHCHUA W HOPMaJIM3allui IOINECPEUYHBIX
pa3MepoB 4YeIIOCTeH C MCIOJIb30BAHUEM HECHEMHOIO IPO-
TE3HOTO amnmapaTa JUisl BEpXHEH 4eIoCTH yIanoch J0OUThCS
3HAYUTENIBHOTO YIYUIICHUS U3MEPSIEMBIX Pa3MEpOB UCIIIOCTEH,
B YaCTHOCTH PACIIMPEHUE BEPXHEro 3yOHOro psjaa B 00JacTH
M Ha 3,4+0,7 MM, a B obactu MM — Ha 3,7+0,9 MM, 4TO 110-
Ka3bIBaACT Sq)d)eKTI/IBHOCTb JICYCHUA HECBHEMHBIM IPOTE3HBIM
anmaparoM B HEPUOJ CMEIIAHHON OKKIIIO3HH.

Vcnonp30BaHue MpeaiaraéMoro HeChbeMHOTO0 MPOTE3HOro
amnmapara MO3BOJIIET HPEAOTBPATHTh MOP(POQYHKIHOHATb-
Hble M3MEHEHUs 3y0O04eNIOCTHOM CHUCTeMBl Yy JIeTel, ucipa-
BUTH yKe CHOPMHUPOBABIINECS aHOMAIUU 3YOHBIX AYT U Je-
(heKThI 3yOHBIX PSIOB.
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IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE SPECTRUM
OF ZELLWEGER SYNDROME (CLINICAL CASE)

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G., Tomey A.

State Higher Educational Establishment «Uzhgorod National Universityy, Ukraine

Impairment of peroxisome biogenesis is a heterogeneous
group of autosomal recessive hereditary conditions, which
are caused by a partial or generalized defect of peroxisomes.
They are divided into two clinically distinct subtypes - Zell-
weger spectrum disorders (ZSD) and type I rhizomelic chon-
drodysplasia punctata (RCDP) type 1) [1,11,12].

Peroxisomes are irreplaceable organelles of human cells
that perform a number of important functions in cell metabo-
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lism. They are found in all cells of the body, but their largest
amount is found in liver and kidney cells [1,4,11,12]. It is
known that the synthesis of peroxisomes is encoded by PEX
genes, which are templates for encoding peroxins - proteins
necessary for the synthesis of peroxisomes [3,8,12,14]. In
electron microscopic examination, peroxisomes look like cy-
toplasmic vesicles of spherical or oval shape, 0.1-1.5 um in
size (Fig. 1).
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Fig. 1. Electron micrograph of rat liver. Designations: SER
- smooth endoplasmic reticulum, M - mitochondria, P - peroxi-
somes; arrows indicate the “nucleoid” formed by urate oxidase
crystals [10]

ZSD include three clinical phenotypes that were described
even before the discovery of their biochemical and molecular
basis - Zellweger syndrome, neonatal adrenoleukodystrophy
and infantile Refsum disease. Additionally, with the advance-
ment of new modern technologies of genetic sequencing, atypi-
cal, previously unknown, phenotypes are identified, which are
milder and are manifested not by hearing/vision loss, but by
ataxia and peripheral neuropathy, congenital cataracts [3]. The
previously proposed phenotypes are now considered to be dif-
ferent manifestations of the same spectrum of disorders, with
Zellweger’s syndrome being the most severe manifestation of
ZSD, neonatal adrenoleukodystrophy - intermediate, and infan-
tile Refsum disease — the mildest. Therefore, at the present stage,
it is recommended to apply the definition of “Zellweger spec-
trum disorder”, regardless of the phenotype (in the presence of a
defect in the PEX gene) [3,8,11,14].

Currently, it is known that peroxisome synthesis is encoded
by 16 PEX genes. ZSD occur when there are changes (muta-
tions) in one of these 13 genes (which are responsible for the
development of this pathology) [3] (Table 1). The most common
cause of ZSD is genetic defects in the PEX] gene (according to
various researchers, the frequency ranges from 60.5% to 70%)
[3, 8]. Mutations in the PEX6, PEX12, PEX26, PEX10, PEX2,
PEXS, PEX13, PEXI6 genes are less common. Until now, no
association of this disease with two PEX genes, PEX1IG and
PEXI1I1A, has been found [3,5,8,12,14].

Due to the dysfunction of peroxisomes, very long chain fatty

acids (VLCFA) accumulate in the human body: phytanic and
pristanic acids, intermediate products of the metabolism of bile
acids (this is how their synthesis is disrupted). There is also a
deficiency of plasmalogens - specialized lipids that are part of
cell membranes and myelin sheaths of nerve fibers [2- 4,13].

In the absence or disfunction of peroxisomes the functioning
of the entire organs is disrupted. According to the literature, all
known cases of peroxisome biogenesis disturbance form a con-
tinuous spectrum of different forms of severity [1,3,6,7,14].

All disturbances in peroxisome biogenesis of cause long-term
morbidity and are often fatal in childhood [1,8]. Clinical mani-
festations usually occur in neonatal period or early childhood.
Shortly after birth neonates may present with severe neurologi-
cal and metabolic disturbances Clinical signs include neonatal
seizures on the background of demyelination, severe hypoten-
sion, peripheral polyneuropathy, statomotive regression. Later,
the clinical presentation is dominated by neurological and diges-
tive system manifestations. Liver dysfunction usually manifests
as neonatal jaundice and THE abnormalities in liver function
tests [1,3,8,9,11].

The complex of craniofacial dysmorphic features is consid-
ered specific enough to establish the diagnosis. It includes a flat-
tened facial and occipital areas, high forehead, hypertelorism,
epicanthus, sunken wide bridge of the nose, hypoplasia of the
eyebrow arches, micrognathia, high palate, large anterior fonta-
nelle, divergence of the cranial sutures, low-set ears [1,8]. Older
children may have retinal dystrophy, sensorineural hearing loss,
liver dysfunction, delay in intellectual and statomotive develop-
ment, short limbs. Liver dysfunction is often first diagnosed due
to significant bleeding due to coagulopathy. Cases of adrenal
insufficiency and osteopenia have been described as well [8,9].

Diagnosis of ZSD is based on clinical manifestations, bio-
chemical studies (increased levels of VLCFA, phytanic and
pristanic acid in the blood, pipecolic acid and bile acids in urine)
and molecular genetic testing, which can confirm the mutation
in one of 13 known PEX genes (which are responsible for the
development of this pathology) [8].

Currently, there is no etiotropic treatment for patients with
ZSD. Symptomatic treatment aimes to alleviate the patient’s
condition and to prevent complications. In the presence of a sei-
zure, standard anticonvulsant therapy is used, but it is known
that seizures in patients with ZSD are difficult to control [8]. In
the presence of adrenal insufficiency, steroid replacement ther-
apy may be initiated. In case of hearing loss, hearing aids are
fitted. In case of visual impairment, it is possible to use glasses
or surgery (cataract removal).

Tablel. Frequency of mutated PEX genes in patients with ZSD [8]

Gene % ZSD Gene % ZSD
PEXI 60,5-70 PEX13 1,5
PEX6 14,5 PEX16 1,1
PEX12 7,6 PEX3 0,7
PEX26 42 PEX19 0,6
PEXI0 3,4 PEX14 0,5
PEX2 3,1 PEX113 0,1
PEXS 2,0
note: ZSD - Zellweger spectrum disorder
© GMN 61



Thus, ZSD is a progressive multiorgan disease with a vari-
ety of clinical manifestations and an unfavorable, often fatal,
prognosis. The extreme phenotypic variability of ZSD (from
progressive degenerative manifestations) causes a practical
problem in the diagnosis of this condition and, consequently,
in treatment [3]. Genetic testing is important for confirming the
diagnosis, which in some cases allows predicting the course of
the disease [9]. Currently, the treatment of any manifestations of
ZSD is symptomatic and / or supportive [1,3].

Clinical case. We describe a 6.5 year old (girl, D.P.), first
child from the first pregnancy, born at 31 weeks of gestation
(premature discharge of amniotic fluid, duration of the anhy-
drous period 1 week), with birth weight 1450 gr and birth length
42 cm, Apgar score 7/8.

From the intensive care unit at the age of 11 days, the child
was transferred to the II stage of nursing premature infants. She
was discharged at the age of 1 month and 2 days with the diag-
nosis: “Stage III prematurity, Hypoxic-ischemic CNS damage
with periventricular infiltration, vascular-epithelial cysts. Mor-
phofunctional immaturity.”

There was a delay in the girl’s psychomotor development:
fixation of the sight after the 2nd month of life, smiling from
2-3 months, the head holding from 5 months, sitting from 10
months, crawling from 11 months, walking with support from
17 months; did not walk independently, did not speak. The girl
was followed by a neurologist from birth for hydrocephalic
syndrome and delayed motor development. At the age of 13
months the child was diagnosed with cryptogenic hepatitis with
moderate activity and symptoms of cholestasis, at 19 months
she developed bilateral mixed hearing loss. Brain MRI revealed
ventriculomegaly and periventricular zones, increased intensity
of the MR signal, most likely due to gliosis zones. Electroen-
cephalogram (20 months) - was age appropriate.

The results of electroneuromyography performed at the age
of 2.5 years showed a demyelinating lesion of peripheral long
fibers, with secondary neurogenic changes. The child was ex-
amined at the “Okhmatdet” Orphan Disease Center. Amino acid
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profile, acetylcarnitines and carbohydrates, biochemical tests for
Neman-Pick A/B disease, type I galactosemia and a1-antitrypsin
were all normal. At 3.5 years she had an episode of bronchitis
and since than she developed statomotive regression, hypersali-
vation and difficulty swallowing, at 6 months she developed epi-
lepsy and left-sided hemiparesis.

An electroencephalographic study showed disorganized bio-
electrical activity of the cortex, gross changes in the biorhythms
of the brain in the form of a diffuse slowdown of the main activ-
ity, regional slowdown and epileptiform activity.

An MRI of the brain was performed (Magnetom Aera, Sie-
mens) 23.07.2018 (Figs. 3,4,5), which revealed signs of leuko-
dystrophy Brain MRI pertinent findings includes the following.

On a series of MRI of the brain (Figs. 3.,4,5) in the projec-
tion of the basal ganglies symmetrically on both sides (wavy
ganglies, shell, pale layer) of the toothed ganglies, repeating
their outlines, in the corpus callosum, the optic thalamus, by
spreading along the conducting pathways to the Crura cere-
bri (symmetrically on both sides too), reaching to Varolii
Bridge. The areas on T2W1, FLAIR increasings and TIW1
decreasing of MR signal are determined. This process is not
accompanied with diffusion restriction on DW1. A zone of
the changed MR signal, without clear contours, observed in
the brain white substance of the hemispheres with the subcor-
tical distribution on U-like fibers. The lesions is quite sym-
metrical. Analogical changes of cerebellum both hemispheric
observed, more in the area of toothed ganglies. Brain white
and gray matter differentiation are preserved. Resume: signs
of leukodystrophy.

Taking into account the clinical data and anamnesis, local-
ization and MR characteristics of changes in the cerebral hemi-
spheres and cerebellum, assessment of the indicators of the main
metabolites in the affected areas of the brain, it was assumed that
there is a disease from the group of progressive genetically de-
termined neurodegenerative diseases. Krabbe’s disease, GM1-,
GM2-gangliosidosis, methochromatic leukodystrophy and Can-
avan’s disease were excluded by enzymatic studies.

Fig. 2. Electroencephalographic investigation
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Fig. 4 MRI. Axial image of the brain (patient D)
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Fig. 6. Craniofacial dysmorphias in the child with ZSD (pa-
tient D) (high forehead, wide sunken nose, hypertelorism, low-
set ears)

To clarify the diagnosis, diagnoses NGS of 309 genes caus-
ative for metabolic conditions was performed (sequencing and
deletion—duplicationanaliysis), which revealed a pathogenic
homozygous-variant ¢.292> T (p.Arg98Trp) in the PEX26 gene.
According to the literature, mutations in the PEX26 gene are
causative for autosomal-recessive ZSD[8]. Currently, the child’s
condition is consistently severe (age 6.5 years). There is a pro-
nounced regression of cognitive and motor skills, spastic tetra-
paresis, pseudobulbar syndrome and epilepsy.

The girl shows practically no reaction to examination. Does
not pronounce individual sounds. Does not hear. Does not hold
her head, does not turn over on her own, does not sit, does not
stand with support. Feeding is carried out through a nasogastric
tube. The head is hydrocephalic. Dysmorphic features include
high forehead, wide sunken nose, hypertelorism, low-set ears,
high palate (Fig. 6,7). The skin and visible mucous membranes
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Fig. 7. High palate in the child with ZSD(patient D)

are pale pink, clean. Contractures of the tibial joints are pres-
ent. Peripheral lymph nodes are not enlarged. Pulmonary and
cardiovascular systems are without pathological changes. The
abdomen is soft and palpable. There is no splenomegaly. Physi-
ological excretory functions are normal.

Neurological status: mimic innervation is symmetrical, pha-
ryngeal reflex is reduced; muscle tone in the extremities is dif-
fusely reduced, with the formation of spasticity in the distal ex-
tremities (D = S); tendon reflexes from the upper extremities
are reduced (D = S), from the lower extremities are absent; ab-
dominal reflexes are positive; meningeal symptoms are absent.
Approximately twice a month, tonic convulsions are noted in
the form of general tension, “rolling” of the eyes, followed by
vomiting. She receives anticonvulsant treatment (Topiromax,
Levicitam), Ukrliv and multivitamins (Smart Omega)

The dynamics of stato-motor regression is shown on Fig. 8.
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Fig. 8. Dynamics of stato-motor regression (patient D.P). 1 - age 3 months, 2 - 9 months,
3 - 15 months, 4 - 19 months, 5 - 3.5 years, 6 - 4.5 years, 7 - 5 years, 8 - 6.5 years old

Based on the various research works received, it is possible
to draw a conclusion about moderate course of the patient’s
disease. The main clinical presentations, in particular, delayed
psychomotor, statokinetic development, sensory deficits, dys-
morphias, prospective (within 6 years) addition of concomitant
somatic pathology (hepatobiliary, bronchopulmonary system),
which are due to the presence of EEG data on disorganized bio-
electric activity of the brain cortex and leukodystrophy (based
on MRI data) prove the belonging to progressive genetically
determined neurodegenerative diseases. Analyzing the clinical
manifestations, onset and rate of disease progression, this clini-
cal case of Zellweger’s spectrum disorder can be interpreted as
Zellweger’s syndrome, but there are signs of another phenotype
— infantile Refsum’s disease (swallowing disorders, cryptogenic
hepatitis, cholestasis) which coincides with the latest research
works concerning the lack of purpose to allocate separate phe-
notypic groups.

The long-term prognosis for children with Zellweger spec-
trum disorder is poor and often fatal. Usually, the most common
cause of death is progressive respiratory or hepatic failure and
gastrointestinal bleeding. Most of the patients die in early child-
hood, a minority - in the second decade of life. In the literature,
there is increasingly more data on the confirmation of ZSD in
adults with hearing and/or vision loss with normal intelligence
and neurological status [8].

Challanges in the diagnosis of the disease are enhanced by
the lack of effective therapeutic measures. Zellweger spectrum
disorder is highly variable in clinical presentation. A laboratory
study, which is recommended for suspected cases of this dis-
ease, in some cases is of limited significance and does not reveal
abnormalities. Therefore, to confirm the diagnosis of ZSD, mo-
lecular genetic testing is necessary. The management of these
patients is interdisciplinary and symptomatic, based on a regular
assessment of the child’s psychomotor development, neurologi-
cal status, functional condition of the liver and adrenal glands,
identification of orthopedic problems, hearing and visual im-
pairments, and management of feeding difficulties [3,8].

© GMN

Today it is difficult to predict the course of the disease in
each particular case. The identification of new modifier genes
and their mutations will probably allow predicting the course
of the disease. Thus, molecular genetic research is extremely
important for early detection of pathology, improvement and
development of new strategies for patient management and ef-
fective counseling of family members (both at the postnatal and
prenatal stages).

Conclusions. 1. Zellweger spectrum disorder is a hereditary
autosomal recessive disease with a wide range of clinical mani-
festations and poor prognosis. Molecular genetic testing enables
confirmation of the diagnosis in order to provide effective coun-
seling to family members.

2. Although there is currently no specific treatment for the dis-
case, significant progress has been made in understanding the
molecular and biochemical aspects of the condition, that would
hopefully lead to the development of new research strategies and
treatments in future.
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SUMMARY

IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE
SPECTRUM OF ZELLWEGER SYNDROME (CLINICAL
CASE)

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G.,
Tomey A.

State Higher Educational Establishment «Uzhgorod National
Universityy, Ukraine

The incidence of rare diseases is approximately two cases
per 10,000 people. Today, in most cases, orphan diseases are
caused by genetic disorders, less often - some forms of onco-
logical, oncohematological, infectious disorders. These con-
ditions have a severe and chronic course, accompanied by a
decrease in quality and a reduction in the life expectancy of
patients.

Aim - describe a clinical case of an rare disease that is re-
ferred to as Zellweger spectrum disorders.

Literature review and analysis of clinical-anamnestic and
laboratory-instrumental methods of research of a 6.5 years
old girl.

The given clinical case, namely Zellweger spectrum dis-
orders (ZSD), is a hereditary autosomal recessive disease
characterized by nonspecific clinical manifestations and
phenotype, which complicates timely diagnosis and delays
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symptomatic, and in some cases prognostically favorable
treatment. Molecular genetic research makes it possible to
finally confirm this disease. Therefore, at the slightest suspi-
cion of this pathology, it is worth investigating the level of
long-chain fatty acids, plasmalogen of erythrocytes, interme-
diate metabolites of bile acid synthesis, or carrying out ge-
netic sequencing. Further studies of this condition are carried
out in the world in order to obtain new methods of treatment
and improve the quality of life of patients.

The presented clinical case of a rare disease, which belongs to
ZSD, confirms the need for alertness of family doctors and pe-
diatricians in order to timely diagnose and correct rare diseases
in children.

Keywords: impaired biogenesis of peroxisomes, Zellweger
spectrum disorders, orphan diseases.

PE3IOME

HAPYIIEHUE BUOTEHE3A IIEPOKCUCOM B CIEK-
TPE CHHIPOMA 3EJbBEI'EPA (KJIMHUYECKWM
CIIYUAM)

T'opaenko O.M., Jlenuenko A.B., [Iymkapenko O.A.,
Kocceii I.B., Tomeii A.H.

Bovicuiee cocyoapemeennoe yuebnoe 3asedenue Yxpaunvt “Voic-
20pOOCKULl HayUoOHAIbLHbLLI YHUeepcumem”, Ykpauna

Yacrtota opdaHHbIX (penkux) 3a00JeBaHH COCTaBISACT
npuMmepHo aBa ciaydas Ha 10 000 nHacenenus. B GonbiuinH-
CTBE CJIy4acB MPUYMHON OphaHHBIX 3a00JCBAHUI SIBISIOTCS
TeHETHUYECKHE HAPYLICHHS, PEXe - HEKOTOpble ()OPMBI OHKO-
JJIOTHYECKHUX, OHKOIEMAaTOJIOTHYCCKHUX, l/IH(beKLIHOHHbIX Hapy—
nieHui. JlaHHbIE COCTOSIHUS UMEIOT TSKEJIOE M XPOHUUYECKOE
TEUeHHEe, COMPOBOXKAAIOTCS CHH)KEHHEM KauecTBa M COKpa-
HIEHUEM ITPOAOJIKUTCIIbHOCTU )KU3HU NAIUEHTOB.

Llenblo wccaeqoBaHUsS SBISICTCS ONKCAHHE KIMHUYECKO-
ro ciayd4as opdaHHOro 3abosieBaHHs, KOTOPOE OTHOCHUTCS K
pacctpoiictBam crektpa 3enbBerepa (Zellweger spectrum
disorders).

[IpoBenen 0030p JUTEpaTyphl U aHAINU3 KIMHUKO-aHAMHE-
CTUYCCKUX U .]'la60paTOpHO—PIHCprMeHTaHbeIX METOAO0B HUC-
cienoBanus aeBouku Jl., 5 ner.

[IpuBeneHHBII KIMHUYECKUH CiIydail, B YacCTHOCTH
paccTpoicTBO crekTpa 3ejbBerepa, SBISETCS Hacled-
CTBEHHBIM  ayTOCOMHO-PELIECCUBHBIM  3a00JieBaHHEM,
XapakTepu3yeTcs HeCcmeuPUUICCKUMU  KIUHUYCCKUMHU
HPOSIBICHUSAMH U (DEHOTHUIIOM, YTO 3aTPYAHSET CBOEBpE-
MeHHle JlHaFHOCTI/IKy U OTCPOYUBACT CUMIITOMATUYICCKOC,
a B HEKOTOPBIX CIIy4asx MPOrHOCTHYECKH OJIaroNpHUsTHOE
neyeHue. MoJeKyIsIpHO-TreHETUYECKOEe MCCIeA0BaHUE MO~
3BOJISIET OKOHYATEIHHO MOJITBEPAUTH JaHHOE 3a00JIeBaHue.
ITostomy mpu maneiimem MOZO3pEHUM Ha 3Ty MAaTOJIOTHUIO
CJIelyeT MCCIe0BaTh YPOBEHB KHUPHBIX KHCIOT C JIJTUHHBI-
MU LEISIMH, IJIa3MaJIOI€H SPUTPOLUTOB, l'lpOMe)KyTO'—[HbIe
MeTa6OHI/lTbI CUHTE3a KCJIYHBIX KUCJIOT UJIHU IIPOBOAUTH I'C-
HETHYECKOE CEKBEHUPOBAHUE.

[MpencraBiaeHHBI KIMHUYSCKUN ciydail opdaHHOTO 3a-
0oseBaHMs, KOTOPBIII OTHOCUTCA K PacCcTPOMCTBAM CIEKTpa
3enbpBerepa, NOATBEPKAAET HEOOXOIMMOCTh HACTOPOIKEHHO-
CTH CEMEHHBIX Bpayeil ¥ euaTpoB C LEIbI0 CBOCBPEMEHHOM
JMarHOCTUKU U KOPPEKIMH PEeIKUX 3a00eBanuil y aereil.



GEORGIAN MEDICAL NEWS
No 9 (318) 2021

Agboydy

3900 JLobmdgdol domygbgbols weMmmgggs bgenggyg@ol
Lobp@mdol L3gdd®To (genobogydo Jgdmbgggs)

.300a9630,5.6096h96 309,0.393 3596 30,930 Lo,5.B™Igo

PgameOmeols ghmgbygmo 9bogg@lodgdo, 93@o0bs

0O P60 (03300m0) oog5©gogool Lobdody osb-
@egdom 2 dgdmbggges 10 000 dmbsbengbyg. m@egsbyano
5035098950l Jobgbl 9dgHgl dgdmbgggsTdo g9bg@Ho-
3900 ©oM®g93900 [o®dmopagbl, 9udm odgosmew -
mbgm@maoy®o, ®bgmdgds@mammaoyg®o, 0bgglcogdo
©5MHM393900L  bmaogMmo Gm®ds. 3 Jpamdsdgmdgol
sboloomgdl 3dodg s JOmbogyemo dodwobs®gmds, 0sb
sbanagl 3530963 g0l Logm@beol bos®olbbol ©s bob-
3®d@ogmdols dgdiomgds.

330g30L  dobobl  JomImowagbos m@Qsbymo  ©s-
5350950L  genoboggdo dgdmbgggol s gds, dmdganoi

d0939036g0s>  bganggagdol  L3gJdool  oM®ggggol
(Zellweger spectrum disorders).
bo@o®gogmos  @o@g@o@dyg@ol  dodmboangs ©s 5

Jaool amambs - 3@0bogy®-s65369by@o ©s @o-

d@5BAMA0ga-0bLEOYIgbH Yo  3geggol dgmmegdols
sbognobo.
Jomdmea gboamo  3amobogyg®o dgdmbgggs, Lobgan-

EmdA - bgmggag®@ol L3gd®ol odmgggs, [o®-
dmoagbls 393330009 5B ™MLmIP@-Ggigbogan

0553509050, bobosmwgds oMolidgaogozyg®o genobo-
3960 aodmgmobgdgdon ©o ggbm@odom, Mo o®-
09 gdl EOHMP@ ©0oabmbH0 el s goposgowgdls
Lod3@BmIyg® osgbmb@ogel, bmaogom dgdmbgggedo
30 — 30mabobymem ggmombsodgom d3y@bsgm-
6obo@. oy ge-3gbyHogaco gamgge odmyge
0553509060l Lodm@mem ssb@ygdgdol dgbodengo-
mdsl. sdoBmd, o8 3smmmmposby gdcodgbo gdgol
sALgdmdoll AML  osyEomgdgmos  g@dgemxskgo-
sbo gbodmgobo Igoggdol ©mbol, gHomdmEo@gools
3 obdobmpa gbols, 3bodmgsbo  dgsggdol  Lobmgbols
Ygomgogmo dg@odommoBgdols aodmggaggs, sb g9-
bgBogg®o  ULgygggbodmgool  hosGomgds. m@gsbymo
58350900l oddmpygbogo gewobogygmo dgdmbgg-
3o, @mdganoi 30939mgbgds bgarggagdol L3gJd®ol
©oM®39390L, dmombmgl myxobol godgdol ws 39-
©05AMgool ygmoewgdol sgEomgdamdsls 0dgosmo
05535090900 @AM Yo osabmlBogzol s gma@gd-
300l dobbom d53d390To.

APPLICATION OF SERIAL MOTOR REACTION INDICATORS AS MARKERS
OF FUNCTIONAL CONDITION DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of Ukraine”, Kharkiv, Ukraine

The study is a fragment of the research project: “To study the
possibilities of using biometric monitoring data in children with
epilepsy”, state registration No. 0119U102009.

Epilepsy in children is a chronic or long-term disease with a
wide variety of symptoms and variants. The final goal of epi-
lepsy treatment is to create a strategy of medical and social care,
which includes getting rid of seizures, minimizing the side ef-
fects of drugs, restoring social functioning, preventing or elimi-
nating mental disorders and disability, improving the quality of
life. In Ukraine, as in other countries, there are difficulties in the
differential diagnosis and monitoring of patients with epilepsy,
not always sufficiently informative clinical data on the course of
the disease. Thus, the creation of a model that, by monitoring the
parameters available for long-term measurement, will optimize
the diagnosis, treatment and rehabilitation of children with epi-
lepsy - a modern and promising approach, which if successful
can be extended to other diseases.

In recent years, a huge breakthrough has been made in the
development of technical means for the collection, transmission,
processing and storage of large amounts of digital data. These
advances, on the one hand, have made the above-mentioned
technical means publicly available, and on the other hand, have
led to an exponential increase in the quantity and quality of
biomedical information, which makes its analysis and use ex-
tremely difficult. This state of medical science and information
technology encourages the intensification of attempts to use the
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methods of machine learning and/or artificial intelligence in
medicine. The condition for obtaining a satisfactory result when
using modern methods of machine learning and/or modeling is
the need for large amounts of data, “big data” (BD).Among the
many definitions of BD is the definition of “3V” [3,4]: to be
considered “large”, the data must have a large volume (Volume),
rate of accumulation/generation (Velocity) diversity (data must
be Various).

Electroencephalogram (EEG) analysis is most often used to
monitor the functional state of the brain of children with epi-
lepsy in order to determine the predictors of typical epileptic
seizures and other paroxysmal conditions, but in this case the
BD methods are not fully applicable because the diversity cri-
terion is not met. In addition, it seems impractical for everyday
clinical use due to the cost of the study, its complexity, the need
for maintenance and upkeep. Thus, the urgent task is to find less
specific methods (than EEG), but easier to collect biometric data
that are fixed permanently, which can be used for prediction and
/ or diagnosis.

To obtain this kind of data, we decided to use the method of
studying serial motor reactions - tapping, because this method
eliminates the influence of age patterns of development of vol-
untary attention, visual gnosis and other cognitive processes
(unlike even a simple visual-motor reaction); with repeated use
there is almost no effect of studying; there is no influence of
the level of development on the understanding of the essence of
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