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Relevance. The relationship between endocrinopathies and the condition of the oral cavity is associated with disorders of metabolism,
hemodynamics, immunological and neuroregulatory changes. Since the first line of contact with the environment of the oral cavity is the
mucous membrane, changes in its properties adversely affect the functional state of other periodontal tissues.

Objective: to examine the structural changes of the oral mucosa in rats with combined endocrinopathy.

Materials and methods. The studies were carried on 120 rats, which were divided into three experimental (animals with iodine
deficiency — ID, insulin resistance — IR, IR on the background of ID) and a control groups of animals. Histological examination of oral
mucosa, computer morphometry and densitometry of objects were performed.

Results. In rats with ID, the epithelium of the mucous membrane was characterized by the development of acanthosis, expansion
of the granular layer, enhanced keratin formation. The development of IR caused hyperplastic changes in the epithelium with the
formation of unexpressed cords of acanthosis, epithelial basal hypercellular infiltration, which was confirmed by morphometric data.
Under conditions of combined endocrinopathy, more pronounced changes in the histological structure of oral mucosa were observed. In
particular, the development of mucosal edema in connective tissue, with predominantly macrophage hypercellularity at the periphery,
was noted. Densitometric examination of the samples indicated a decrease in the optical density of connective tissue. At the same time,

hyperplastic changes in most layers of the epithelium and pronounced changes in the vascular wall were observed.
Conclusions. Combined endocrinopathy leads to pronounced changes of oral mucosa, which can lead to disruption of the structure

of periodontal tissues and the entire tooth-alveolar complex.

Key words: insulin resistance, iodine deficiency, oral mucosa, histological changes.

RELEVANCE

Pathology of endocrine glands is one of the most
common non-infectious diseases of the modern world.
The combination of several endocrine nosologies is
especially dangerous in the prognostic aspect. The
relationship between endocrinopathies and the state of
oral cavity is quite close and it is associated with the
disorders of metabolism, hemodynamics, immunological
and neuroregulatory changes [2]. Since the first line of
contact with the oral cavity environment is the mucous
membrane, the changes of its protective, barrier and
sensory properties adversely affect the functional
state of other periodontal tissues. In particular, the
violation of tolerance to glucose is a trigger for the
microcirculatory changes in the oral mucosa, due to the
accumulation of end products of glycation, damage of
connective tissue proteins, formation of inflammatory
cytokines and adipokines [3]. These changes lead
to plasma hyperfiltration from the vascular net,
hemorrhages, hypoxia, metabolic acidosis, followed by
the development of structural changes in oral mucosa [6].
In turn, under conditions of thyroid hormones deficiency,
the course of all metabolic processes is slowed down,
what is manifested by the deposition of fibronectin and
hydrophilic glycosaminoglycans in the tissues in the
form of mucinous edema [4, 5].

Objective: to examine the structural changes of oral
mucosa in rats with combined endocrinopathy.

MATERIALS AND METHODS

The studies were conducted on 90 female rats
weighing 150-180 g, which were divided into three
experimental groups (30 animals in each group). The
Ist group included rats with iodine deficiency (ID),
which was reproduced by keeping animals on a diet with
limited iodine intake during two months [8]; to the 2nd -
rats with insulin resistance (IR), which was modeled by
adding to the drinking water of animals 10 % fructose
solution during 8 weeks [7]; to the 3rd - rats with IR on
the background of ID. The control group (n=30) included
intact animals, which were kept on a standard diet, normal
temperature and light regime of the vivarium.

Thyroid status was determined by the content of
free triiodothyronine (fT3), thyroxine (fT4), thyroid-
stimulating hormone of adenohypophysis (TSH) in the
blood serum by enzyme-linked immunosorbent assay.
The state of iodine supply of rats was studied by the
examination of iodine concentration in the single urine
portions, collected by metabolic cages method. The
hydrocarbon metabolism was assessed by the level of
immunoreactive insulin (IRI) in the blood serum, the
content of glycosylated hemoglobin and the concentration
of glucose in the blood.
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For general and special histological examinations the
fragments of the mucous membrane were fixed ina 10 %
solution of neutral formalin (Ph-7.0). The fixation time
was 24 hours. Formation of serial paraffin sections of
oral mucosa with a thickness of 4-6 pm was performed
on a sledge microtome. Histological sections of the
mucosa were stained with hematoxylin and eosin, alcyan
blue according to Sidman and PAS staining (Periodic
Acid Schiff Reaction) was made [1]. The studies were
performed in a Leica DME optical microscope. In
order to objectify the quantitative data, the computer
morphometry and densitometry of objects in histological
specimens were performed. Digital copies of the image
were analyzed by using the computer program Image
Tool 3.0 for Windows.

The morphometric analysis of oral mucosa was
performed taking into account the following indicators:
epithelial thickness; depth and width of acanthosis;
thickness of basal, prickle, granular, keratinized layers
of epithelium; perimeter and area of the cells nucleus of
all epithelium layers; perimeter and area of cells of all
epithelial layers; optical density of the ground substance
of the connective tissue.

Keeping, feeding and euthanasia of animals were
carried out following the generally accepted bioethical
standards of humane treatment of experimental animals
of international and national regulations for animal
experiments: «European Convention for the Protection
of Vertebrate Animals for Research and Other Scientific
Purposes» (Strasbourg, 1986); «General ethical principles
of animal experiments» (Ukraine, 2001); The Law of
Ukraine «On protection of animals from cruel treatment»
Ne2447-1V (Ukraine, 2006). Quantitative research results
were analyzed using mathematical software package
Statistic Soft 7.0. Statistically significant difference was
considered at p<0.05.

RESULTS AND THEIR DISCUSSION

The changes of thyroid homeostasis were observed in
animals with ID compared to control data. It should be
noted that the lack of iodine supply led to morphological
changes of oral mucosa. Thus, the squamous epithelium,
which covered the oral mucosa, was characterized by the
development of acanthosis (Fig. 1).

It should be noted that keratohyalin granules were
traced in some deeper epithelial cells, which indicated
the expansion of the granular layer as a prerequisite for
enhanced keratin formation (Fig. 2). Such changes were
confirmed by the data of morphometric examination of
the stratum corneum, the thickness of which in rats with
ID by 20.9 % (p<0.02) exceeded the similar indicators
of animals in the control group. The lumen of vessels
of the microcirculatory net as well as the small arteries
and veins, was opened, which was clearly seen in PAS-
staining due to the visualization of glycoproteins of the
vascular walls.

S T Y T e

Fig. 1. Epithelium of the oral mucosa under conditions of
iodine deficiency Staining: hematoxylin and eosin x 200
1 - acanthosis of the epithelium, 2 - basal layer of
epithelium, 3 - prickle layer of epithelium, 4 - granular
layer of epithelium, 5 - keratinized layer, 6 - subepithelial
connective tissue

Fig. 2. Epithelium of the oral mucosa under conditions of
iodine deficiency Staining: hematoxylin and eosin x 200
1 - keratohyalin granules in the cells of prickle layer, 2 —

acanthosis of the integumentary epithelium

The development of IR in animals of the 2nd
experimental group was confirmed by changes of
hydrocarbon metabolism. Violation of tolerance to glucose
was accompanied by the structural rearrangement of oral
mucosa. Thus, the epithelium thickness is uneven due to
hyperplastic changes with the formation of unexpressed
cords of acanthosis, caused by epithelial basal
hypercellularity, which was confirmed by morphometric
data. In particular, the thickness of the basal layer of
the epithelium of rats of the 2nd experimental group
increased by 53.4 % (p<0.05) relative to the correspondent
indicators in intact animals. It should be noted that the
morphometric parameters of epitheliocytes of most
layers of oral mucosa were decreased. In particular, the
area of the cells of prickle and granular layers decreased

4 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayxa Ykpainu, 2020, Vol. 16, Ne 4
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by 11.3 % (p<0.05) and by 20.5 % (p<0.05) according
to the control values. Similar changes were observed in
the cell nuclei. Thus, the perimeter and area of the nuclei
of the cells of prickle and granular layers decreased by
11.0-37.0 % (p<0.05) relative to similar indexes in intact
animals. At the same time, in capillaries and arterioles
narrowing of a lumen was noticed. The reason for these
changes can be considered the plasma impregnation
with loosening of the vessel wall with simultaneous
endotheliocyte hyperplasia. The subepithelial basement
membrane after the hematoxylin and eosin staining was
seen indistinctly due to fusion with connective tissue
fibers. Its clearer visualization was observed in areas
of less pronounced acanthosis. After PAS-staining the
state of a membrane visualized more accurately. In small
arteries the tortuous internal elastic membrane with
folds, areas of uneven width and depth was accurately
traced. After PAS-staining the inner elastic membranes
was PAS-positive. In the areas of pronounced tortuosity
the increment accumulation of glycoproteins was found

(Fig. 3).

F16. 3. The oral mucosa under conditions of insulin
resistance Staining: PAS x 400
1 - PAS-positive basal membrane, 2 - epithelium,
3 - subepithelial connective tissue with PAS-positive
glycoproteins

Under the conditions of IR on the background of
ID the more pronounced changes of thyroid status and
hydrocarbon metabolism was observed, which was
accompanied by the violation of the histological structure
of oral mucosa. In particular, the development of mucosal
edema in the connective tissue was noticed, which could
be traced by staining with hematoxylin and eosin in the
form of blue areas, devoid of connective tissue fibers,
due to their displacement. Mostly on the periphery of the
edema areas a slight hypercellularity was found, mainly
due to macrophages (Fig. 4).

In animals of the 3rd experimental group the
densimetric examination of samples, staining by
alcyan blue, showed a decrease in the optical density

Fig. 4. Oral mucosa under conditions of insulin resistance
on the background of iodine deficit
Staining: hematoxylin and eosin x 400
1 - mucous edema of the connective tissue of the mucous
membrane, 2 — macrophage-leukocyte infiltration
of connective tissue, 3 — intraepithelial macrophage-
leukocyte infiltration

of connective tissue, in which the content of unsulfated
glycosaminoglycans exceeded the analogical indicators
in animals of the control group by 5.5 % (p<0.05).
The connective tissue was covered with multilayered
squamous epithelium with hyperplastic changes in most
layers. Such changes were confirmed by morphometric
analysis, which indicated an increase in the thickness of
the granular layer and stratum corneum of the epithelium
of oral mucosa in rats with combined endocrinopathy by
26.8-60.7 % (p<0.05) compared with the corresponding
indexes in animals with isolated endocrine disease.
Epitheliocytes were covered with a layer of keratin, the
thickness of which was by 6.1 % (p<0.05) higher than
correspondent index in animals with isolated ID, which
was by 28.3 % (p<0.05) more than in rats of the control
group. The changes in a vascular net of oral mucosa
were noticed also. Thus, in some capillaries, small
veins and arteries an increase in glycoproteins and more
pronounced endothelial hypercellularity was found. The
nuclei of such endothelial cells acquired an irregular
circular shape and prolapsed into the lumen (Fig. 5).

CONCLUSIONS

The development of IR and ID is accompanied
by the changes in the histological structure of oral
mucosa, which can lead to disruption of the structure
of periodontal tissues and the integral tooth-alveolar
complex. The combined endocrinopathy leads to more
pronounced changes in the mucous membrane, which
should be considered in the complex treatment of patients
with diabetes, hypothyroid dysfunction, and especially
under conditions of their combination.
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CTPYKTYPHI 3MIHU CJIN30BOI OBOJIOHKH IMOPOKHUHU POTA Y IIIYPIB
I3 THCYJITHOPE3UCTEHTHICTIO, HOJOJAE®IIIATOM TA 3A YMOBH iX IOETHAHHSA

Iypanuu C. I1., Boponuu-Cemuenko H. M., bazpiii M. M.

1sano-Dpankiscvrull HayioHaAbHUL MeduuHull yHieepcumem, leano-@Ppankiecvk, Ykpaina
guranichtanja@ubkr.net

AKTyaJIbHiCTBb. B32€MO03B’ 30K MiJK €HIOKPUHONATISIMH Ta CTAHOM OPTaHiB POTOBOI IIOPOKHIHHY OB SI3aHUH 13 po3JIailaMy MeTaboIIi3My,
TeMOJIMHAMIKH, iIMyHOJIOTTYHIMH i HEHPOPETYISTOPHAMH TTOpyIIeHHsIMA. OCKITBKI HEPIIIOO JIiHI€I0 KOHTAKTY 3 CePEIOBHIIEM TIOPOKHUHI
poTa € ciu30Ba 000JIOHKA, 3MiHH il BIACTHBOCTEH HEraTHBHO BIUTHBAIOTH HA (DYHKIIOHAIBHHIT CTAH IHIIMX TKAHUH MapOIOHTY.

Llis1b: BUBYUTH CTPYKTYpPHI 3MiHH cIM30BO1 000s10HKH opoxkHiHH poTa (COIIP) y nypiB i3 KOMOIHOBAaHOIO €HIOKPHHOMATIELO.

Marepiasu Ta Metoan. Jlocimiennst npoeaeri Ha 120 mrypax, siki Gyim posiiTeni Ha Tpy ToCiHi (TBapuHH i3 Homoneditmrom — M]T,
incyninopesucrentHicTio — IP, IP Ha 1 M) Ta KORTpOIBHY rpyIty TBapHH. iiicHioBay Tictonorine pocimpkerms COITP, ko otepHy
MOP(OMETPIrO Ta ACHCUTOMETPIFO 00’ EKTIB.
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STRUCTURAL CHANGES OF THE ORAL MUCOSA IN RATS WITH INSULIN RESISTANCE,
IODINE DEFICIENCY AND UNDER CONDITIONS OF THEIR COMBINATION

Pesyasraru. Y utypis i3 M]T emirteniit cimi3080i 060T0HKY XapaKTepH3yBaBCs PO3BUTKOM aKAHTO3Y, PO3IIMPEHHSM 3ePHHICTOrO LIapy, T0-
CHJICHUM KepaTHHOYyTBOPEeHHsM. Po3BuTOK [P 3yMOBHB rinepruiacTiyHi 3MiHHM eIiTeio 3 GOpMyBaHHSIM HEBHPaXKCHUX aKaHTOTHYHHX TSDKIB,
erniTeNnaabHOI0 0a3aIbHOI0 THEPKITITHHHICTIO, IO MATBEP/DKYBAIOCS MOP(HOMETPUIHUMH JIAHUMH. 38 YMOB KOMOIHOBAHOI €H/IOKPUHOIIATIT
crioctepiranu Oubin BupakeHi 3MiHu ricrosnoriqnoi 0ynosu COIIP. 3okpema, BiiMiyanu po3BUTOK CIIM30BOr0O HAOPSIKY y CIIOJNYYHIN TKAaHHHI,
13 mepeBaXXHO MakpoaranbHOIO TINEPKIITHHHICTIO 1o nepudepii. JleHCUTOMeTpUYHE TOCTIIKeHHS IPENapariB BKa3yBaIo Ha 3MCHIICHHS
ONTHYHOI IIJTEHOCTI CHOTYYHOT TKaHHHHM. Pa3oM 13 THM criocTepiraiy rinepruiacTH4Hi 3MiHU OUTBIIOCTI IApiB €MITEINII0 Ta BUPAKEH] 3MiHH
CYJAMHHOT CTIHKH.

BucnoBku. Kom0iHoBaHa eHI0KpUHONATIS TPU3BOAUTH /10 BUupakeHuX 3MiH COIIP, 1110 Moyke 3yMOBHUTH MOPYLIEHHS CTPYKTYPH TKAaHUH
MapOJIOHTA Ta LUTICHOTO 3y00-aJIbBEOIIPHOTO KOMILIEKCY.

Ku1ro4oBi cj10Ba: iHCYTIHOPE3UCTEHTHICTD, HOMOAC(DILNUT, CITM30Ba 000TOHKA TOPOYKHUHK POTA, TICTOIOTIYHI 3MiHH.

TCTPYKTYPHBIE U3BMEHEHUS CJIU3UCTOM OBOJIOYKH MOJOCTHU PTA YV KPBIC
C THCYJIMHOPE3UCTEHTHOCTBIO, WOAOAE®ULIMTOM M ITPU UX COYETAHUN

I'ypanuu C. 11., Boponuu-Cemuenko H. H., bazpuit H. H.

Hsano-Dpankoscruil HayUOHATbHbIL MeOUuyuHcKuil yHusepcumem, Meano-®Ppankosck, Ykpauna
guranichtanja@ukr.net

AKTyaJIbHOCTB. B3auMOCBA3b MEXy SHIOKPUHONATHAMH U COCTOSIHUEM OPTaHOB POTOBOM IOJIOCTU OOYCIOBIICHA PacCTPOMCTBA-
MH MeTabonu3Ma, TeMOIHHAMIKH, NMMYHOJIOTHYECKIMH U HEHPOPETyIATOPHBIMI HapyIeHIAMH. [10CKOIbKY IIepBOi JIMHNEH KOHTAK-
Ta CO CPEeoH IOTOCTH PTa ABISETCS CIU3HCTas 000I0UKa, H3MEHEHNUSI € CBOMCTB HEraTHBHO BIMAIOT HA QYHKIIMOHAIFHOE COCTOSHUE
JpYrux TKaHe# mapoIoHTa.

Henb: u3y4uTh CTPYKTYpHBIC U3MEHEHUS clu3ucToi obonouku nonoctu pra (COIIP) y Kpblc ¢ KOMOMHUPOBAHHON YHIOKPUHO-
TTaTHEn.

Marepunansl n MeToasbl. Vccnenoanust mposeeHs! Ha 120 Kpbicax, KOTOpbIe OBIIM pa3jeleHbl Ha TPH OMBITHBIX (KHBOTHBIE C
iiononedumurom — MJI, mucynuuopesuctenTHOCTHIO — P, UIP Ha (one V][) i KOHTPOIBHYIO TPYIIMyY KHUBOTHBIX. [IPOBOMIN FHCTONO-
ruueckoe uccaenoBanne COIIP, koMmbroTepHYI0 MOP(YOMETPHIO U JCHCUTOMETPHIO 0OBEKTOB.

Pesyabrarsl. Y KpbIC C I7U1 SMUTENUI CIM3UCTON 00OJIOUKH XapaKTEPU30BaJICs Pa3BUTHEM aKAHTO3a, PACIIMPEHHEM 3EPHUCTOTO
CIIOsI, yCHIICHHBIM KepaTnHooOpaszoBaHueM. Pazsurie MP o6ycnoBuio runepriacTHieckue H3MEHEHHUs SIUTENHs ¢ GOopMHUpOBaHAEM
HEBBIPAKEHHBIX aKAHTOTUYHUX TSHKEH, SNUTEIMaNbHOM 0a3albHON IMIIEPKICTOYHON MHHUIBTPALHEH, YTO MOATBEpsKIaIoch MOpho-
METPUYCCKUMH JaHHBIMU. B yCcIoBHAX KOMOHMHHUPOBAHHOM SHIOKpUHONATUM HaOmomanu Oojee BBIPAKCHHBIC M3MEHEHHs THCTOIO-
ruueckoro crpoenust COIIP. B wacTHOCTH, OTMEUanu pa3BUTHE CIM3MCTOTO OTE€Ka B COECAMHHUTENBHON TKaHU, C MPEUMYLIECTBEHHO
Makpodaramu o repudepur. JIeHCHTOMETpHIecKoe HCCIeJOBAHNUS MIPENapaToB yKa3hlBajdo HAa YMEHBIIEHNE ONTHYECKOH MIIOTHOCTH
COCIMHUTENIbHON TKaHU. BMecTe ¢ TeM HaOIrofanu rUnepriacTH4ecKue U3MEHEHUs OOJIBIIMHCTBA CJIOEB DIMUTEIMS M BbIPAKCHHbIC
M3MEHEHHSI COCYTUCTON CTEHKH.

BoiBoabl. KoMOnHNpOBaHHAS SHIOKPUHONATHS IPUBOIUT K BEIpaxkeHHBIM M3MeHeHnsIM COIIP, uTo MoxeT 00yC/IOBUTE HapyLICHHE
CTPYKTYpPHI TKaHEH MapoIOHTa M [ETOCTHOTO 3y00-aIbBEOIISIPHOTO KOMITIIEKCa.

KitioueBble c10Ba: HHCYJTMHOPE3UCTEHTHOCTD, HOAOASHUINT, CITM3UCTAst 000JI0UKA MOJIOCTH PTA, THCTOJIOTMYECKHE H3MEHEHHSI.
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Relevance. Secasonal differences in stroke incidence are associated with various physical factors, some associated with
pathophysiological changes in the body leading to ischemic stroke. At the same time, there is little research into the differences in the
frequency of detection of the genome of herpes virus infection and influenza virus, depending on the season.

Objective. Investigate the existence of associations between the season and the frequency of virologically confirmed herpezoid
infection manifested by herpezoid virus and influenza virus of patients with ischemic stroke.

Materials and methods. In the period from 01.01.2017 to 31.12.2017. during the year at the bases of the neurological and department
of the Alexandrovsky Clinical Hospital Centre. Kyiv conducted a study of 144 cases of cerebral ischemic stroke with medium-severe
neurological deficit: 78 (54.2%) women and 66 (45.8%) men, with an average age of 63.1 0.8 years. Neurological examination and
identification of the genome of herpes viruses and influenza virus, performed with the help of a polymerase chain reaction (PCR), was
carried out monthly in 12 patients hospitalized by ambulance. Account was taken of the presence of a viral manifestation if it preceded
the stroke within 2 weeks.

Results. 36 cases were examined each season. The ratio of men to women was 45.8 / 54.2 in total and did not differ between seasons,
p = 0.514. 32 (22.2 per cent) patients have demonstrated a viral infection. In winter, 11 (34.4 per cent), in spring, 7 (21.9 per cent), in
summer, 4 (12.5 per cent), in autumn, 10 (31.3 per cent) and all p. At the same time, during the summer period, the incidence of viral
manifestation was definitely lower than in winter, p = 0.042. Virus genomes were found in 12 (33.3 per cent) patients in winter, 7 (19.4
per cent) in spring, 5 (13.9 per cent) in summer, 12 (33.3 per cent) in autumn and p = 0.131 rice. During the summer period, the frequency
of PCR-confirmed herpes virus infection was definitely lower than in the winter-autumn season, p = 0.033.

Conclusions. Viral manifestations of herpes and influenza virus in the blood are more frequent during the winter and autumn periods;
the frequency of detection indicated viral infection from October to January is reliably higher than the rate from March to August
inclusive.

In 25.0 per cent of patients with ischemic stroke, the genome of herpes viruses and influenza virus in the blood is detected. In the
event of a demonstration, the frequency of the above-mentioned viral infection is clearly higher (90.6 per cent as against 9.4 per cent)
than that of patients without it.

Keywords: ischemic stroke, herpes virus, flu virus, season.

RELEVANCE

Data from the scientific literature, world experience
indicate an increase in the prevalence of cerebrovascular
disease (CVD) among the population of most countries,
as well as their severe medical, demographic and socio-
economic consequences [1-3]. To develop effective
strategies for stroke prevention, it is necessary to
continue the search for new, non-traditional risk factors,
which include viral infection [4].

Numerous foreign studies suggest that latent viral
infections may be predictors of ischemic cerebral stroke
(ICS) [5-7]. The accumulation of infectious agents

and other risk factors [8-10]. An important contribution
in this aspect of environmental factors, climatic factors.
Depending on the season, many works are devoted to the
frequency of stroke, mainly by foreign authors [11-13].

An in-depth understanding of the role of the infectious
factor that precedes a transient ischemic attack and IS, and
often determines their development, is important for the
development of preventive measures and improvement
of treatment of acute cerebrovascular disorders (ACD)
[14,15].

In the domestic literature there are isolated works
on the influence of seasonality only on the spread of

is obvious, which can play the role of triggers of the
inflammatory process. In most cases, the development of
CVD is influenced by the association of viral infection

enterovirus infection [16].
Objective: Investigate the existence of associations
between the season and the frequency of virologically
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confirmed herpezoid infection manifested by herpezoid
virus and influenza virus of patients with ischemic stroke.

MATERIALS AND METHODS

The study was conducted during the year from
01.01.2017 t0 31.12.2017 on the basis of the neurological
department and the department of cerebrovascular
pathology of the Alexandrovsky Clinical Hospital Centre
in Kyiv. The study included 144 patients with ischemic
stroke: 78 (54.2%) women and 66 (45.8%) men. The
mean age of patients was 63.1£0.8 years (from 41 years
to 81 years).

In each season for the presence of viruses were
examined 36 patients who were hospitalized by
ambulance: 12 patients per month (3 patients per week),
in the order of admission to the hospital.

Inclusion criteria: primary ischemic stroke, confirmed
by MRI/CT scan, neurological score according to
NIHSS [17] 8-16 points. The pathogenetic subtype was
determined according to TOAS criteria [18], namely:
atherothrombotic, cardioembolic, lacunar.

Criteria for non-inclusion in the study were: recurrent
stroke, inability to collect a history of the patient, NIHSS
score over 17, indeterminate pathogenetic subtype
of stroke, lack of informed consent for virological
examination.

All patients were diagnosed with a history of viral
infection (two weeks before ACD), which was assessed
by clinical signs of respiratory disease with runny nose,
fever and fever, signs of intoxication, herpetic rashes of
the lips and nose, available, herpeszoster.

Herpes viruses (HSVI1, HSV2, VZV, CMV, EBYV,
HHV6) and influenza virus were detected.

Detection of herpesvirus DNA was performed by
polymerase chain reaction (PCR). Herpesvirus DNA was
isolated from cells using a DNA-sorb-BDNAKkit reagent
kit (AmpliSens, Russia) or innuPREPVirusDNAKit

(AnalitykJenaAC, Germany) according to the
manufacturer’s instructions. The DNA concentration
was determined spectrophotometrically using a

Biophotometer (Eppendorf, Germany). DNA detection
was performed by semi-quantitative PCR, using a
set of reagents «AmpliSens®» (AmpliSens, Russia)
according to the manufacturer’s recommendations.
Each sample analyzed by PCR contained 50 ng of
DNA. The amplification products and GeneRuler ™
DNALadderMix (Fermentas, Lithuania) were analyzed in
a 1.7% agarose gel containing 0.01% ethidium bromide.
Digital images of PCR products were obtained in UV
light of a transilluminator using a CanonDigitall XUS
80IS camera. Analysis of digital images was performed
using Gellmager software (DNA-technology, Russia). In
addition, RT-PCR was performed using the AmpliSens
kit (AmpliSens, Russia) and EBARPOL (NPF Litech
LLC, Russia), according to the manufacturer’s
recommendations (QTOWER 2.2 amplifier, Germany).
Detection of influenza virus PNA was performed by

PCR. Influenza virus RNA from cells was isolated
using a set of reagents in real time (Real-TimeRT-PCR),
using the technique of multiplex TagManReal-TimeRT-
PCR analysis, primers and TagMan-probes, part of the
domestic test system «DIANflueny .

Statistical processing of the obtained results was
performed wusing the statistical analysis program
IBMSPSS Statistics Basev.22. Descriptive statistics
were used, comparisons of two independent groups on
average values were performed using the Mann-Whitney
U-test, on a qualitative basis — using Pearson’s y2. The
null hypothesis regarding the equality of variables was
rejected at p <0.05.

RESULTS AND THEIR DISCUSSION

The ratio of men and women was generally 45.8/54.2
and did not differ between seasons, p=0.80 (Table 1).

The mean age of patients was 63.1+0.8 years (from 41
years to 81 years). There were no significant differences
in mean age between seasons (Fig. 1).

Table 1
Distribution of patients by gender depending on the season
of the year
Sex
Season Women Men Total
absolute % absolute % absolute %
Winter 17 47,2 19 52,8 36 100,0
Spring 20 55,6 16 44,4 36 100,0
Summer 21 58,3 15 41,7 36 100,0
Autumn 20 55,6 16 44,4 36 100,0
Total 78 54,2 66 45,8 144 100,0
i
g T 1 T
60— 1T C
5
£
o 40
2
65.9 60,1 62,1 _‘__
20
0 1 T | i
Winter Spring Summer Autumn

Fig. 1. The average age of patients with a 95% confidence
interval at different times of the year (all p> 0.05)

Atherothrombotic (AT) subtype of stroke had 73
(50.7%) of patients, cardioembolic (CE) — 48 (33.3%),
lacunar — 23 (16.0%).

The distribution of patients by stroke subtype did not
differ significantly depending on the season (p = 0.886),
there was only a tendency to increase the percentage
of AT subtype in autumn — 58.3%, and KE — in spring
(41.7%), which did not differ from blood pressure (Fig. 2).
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Fig. 2. Distribution of patients by pathogenetic subtype of
stroke depending on the season
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Fig. 3. Distribution of patients by the pool of lesions
depending on the season (LMCA - left middle cerebral
artery, RMCA - right middle cerebral artery, VBP -
vertebro-basilar pool).
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Fig. 4. Distribution of patients by score according to the
scale NIHSS
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Ischemic stroke occurred in the pool of the left
middle cerebral artery (LMCA) in 62 (43.1%) patients,
the right middle cerebral artery (RMCA) — 46 (31.9%),
in the vertebro-basilar pool (VBP) — 36 (25,0%). The
distribution of patients in the pool of the affected vessel
also did not differ significantly depending on the season
(p=0.839) (Fig. 3).

The severity of neurological deficits on the NIHSS
scale averaged 11.1+£0.16 points: from 8§ to 16 points
(Fig. 4).

The severity of neurological deficits of the studied
patients on the NIHSS scale did not differ significantly
at different times of the year, and was 10.9£0.3 in winter;
10.7£0.2 in spring; 11.4 +£0.2 in summer and 11.2 £0,2 in
autumn (Fig. 5).

Clinical manifestation of acute respiratory viral
infection and influenza was found in 32 (22.2%) patients.
In winter it was in 11 (30.6%) patients, in spring — in 7
(21.9%), in summer — in 4 (11.1%), in autumn — in 10
(27.8%) (Fig. 6).

There were no statistically significant differences in
the frequency of viral manifestations in winter, spring,
autumn, all p>0.05. At the same time, in summer the
frequency of viral infection was significantly lower

12—
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I .
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Fig. 5. The average score of patients on the NIHSS scale at
different times of the year (all p> 0.05)

30.6%
27.8%

19.4%

11,1%

3uMa BecHa Jlito Ocinp

Fig. 6. Frequency of manifestation of viral infection in
patients depending on the season
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Fig. 7. Distribution of patients by frequency of viral infection by months of the year

compared to winter, p=0.042, and almost significantly
lower compared to autumn, p=0.074.

The distribution of the incidence of viral infection
in patients with ICS by months of the year showed
approximately the same frequency: 33.3% was from
November to January with a decrease to 25% in February,
March, April, September, October and the lowest rates in
May and summer months — 8.3% (Fig. 7).

Genomes of the herpesvirus family and influenza
were detected in 36 (25%) patients with ICS. In
particular, in 29 (90.6%) patients among those who had
a viral manifestation (ie signs of acute viral infection or
exacerbation of latent persistent herpes infection), and in
3 (9.4%) patients with ICS without viral manifestation
(p=0.001) (Fig. 8).

The genomes of viruses in winter were found in 12
(33.3%) patients, in spring — in 7 (19.4%), in summer
—1in 5 (13.9%), in autumn — in 12 (33.3%) ), p = 0.131
(Fig. 9).

Although in general there were no significant
differences in the frequency of detection of viral infection
by season (p=0.131), at the same time, in summer the
frequency of detection of viral infection was significantly
lower compared to the winter-autumn season, p=0.033.
In addition, in the winter season there were significantly
more patients with two or more types of viruses in
associations compared to the summer season: 11 (30.6%)
vs. 3 (8.3%), p=0.017.

The frequency of detection of the genome of
viruses in patients with ICS by months of the year was
approximately the same from October to January — 33.3-

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Ykpainu, 2020, Vol. 16, Ne 4

41.7% (except February — 25.0%), an average of 35.0%
with a decrease to 8.3-25.0% from March to August
inclusive, on average 17.9%, p = 0.019 (Fig. 10).

Thus, this work continues a series of studies on the
complex interaction of environmental factors, climatic
conditions, seasonal influences and insufficiently studied
non-traditional risk factors for stroke, with the hope of a
significant shift in the prevention of ACD. There are many
studies investigating, in particular, the effect of seasonal

100%— .“’ ;’,‘;’s‘es
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Fig. 8. The frequency of detection of the genome of

viruses in patients with ACD depending on the presence
of a viral manifestation
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changes on the incidence of ischemic stroke, but their
results are quite different [11-13], which can be partly
explained by the lack of mandatory use of the K&ppen
climate zone classification [20]. As for the countries with
a humid continental climate, which includes Ukraine,
the latter aims to analyze the increase in the incidence of
stroke in winter [21]. The aim of our study was to assess
the contribution of infectious agents to the development
of ICS, in particular latent herpes viruses, which are
characterized by latent persistence, and influenza viruses,
whose winter-spring outbreaks cause significant damage
to public health and the economy.

We have shown a significantly higher percentage
of patients with persistence of herpesviruses in winter
compared to the summer season, and in winter the
associations of two or more types of viruses were more
often detected, which may indicate immunosuppressive

333% 33.3%

19.4%

13,9%

3uma BecHa Jlito OciHb

Fig. 9. The frequency of detection of viral infection in
patients with ACD depending on the season

33.3% 33.3%

tendencies in patients with cerebrovascular pathology.
It is noteworthy the high percentage of detection of
genomic herpesvirus infection (90.6%) in the case of
its clinical manifestation, which may be useful for the
selection of groups of patients - candidates for virological
examination. Taking into account the common links
in the pathogenesis of infectious inflammation and
atherothrombotic stroke [22], we can assume a certain
connection between the increase in the frequency of
the viral trigger in the winter-autumn period and the
higher frequency of ICS. Thus, the next question that
clearly arises for family physicians is the prevention and
treatment of exacerbations of herpesvirus infections to
prevent stroke in at-risk groups.

CONCLUSIONS.

Viral manifestations of herpes and influenza virus
in the blood are more frequent during the winter and
autumn periods; the frequency of detection indicated
viral infection from October to January is reliably higher
than the rate from March to August inclusive.

In 25.0 per cent of patients with ischemic stroke, the
genome of herpes viruses and influenza virus in the blood
is detected. In the event of a demonstration, the frequency
of the above-mentioned viral infection is clearly higher
(90.6 per cent as against 9.4 per cent) than that of patients
without it.
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AxkTyanbsHicTb. Ce30HHI BIIMIHHOCTI y YacTOTi 3aXBOPIOBAHOCTI Ha 1HCYJBT ITOB’SI3YIOTh 3 PI3HUMHU (i3HUYHUMH NPUPOAHUMHA (AKTOPaAMH,
JIesIKi 3 HUX aCOLIIOIOTHCS 3 MaTo(i310J0r T YHUME 3MiHAMH B OPTaHi3Mi, 1110 MPU3BOSTE 10 PO3BUTKY IMIEMIYHOT0 iHCYIBTY. BogHowac mpakTud-
HO HE JOCII/PKEHO, Y1 ICHYIOTb BiIMIHHOCTI B 4YaCTOTi BHSIBIICHHS TCHOMY I'epIeCBIpyCHOI iH(EKIIIT Ta BipyCy rpHITy 3aJeXKHO Bil CE30HY POKY.

MeTta po6otn. [lociiauTH HasBHICTH acomiamiii MK IMOPOI0 POKY Ta YAaCTOTOIO MiATBEP/UKEHOI MaHi(pecTHOT reprecBipycHol iH(peKii Ta
BIpyCy IpHITy HALI€HTIB 3 iIEMIYHUM iHCYJIETOM.

Marepiaa Ta metoau. B mepion 3 01.01.2017 p. mo 31.12.2017 p . mpoTsirom poky Ha 06a3aX HEBPOJOTIYHOTO BiJIUICHHS Ta BiIIiICHHS
nepedpo-BackyssipHoi maronorii OnekcaHapiBChKol KIiHIUHOI TikapHi M. KueBa BUKOHYBaIOCh HoCiiukeH s 144 XBOPUX Ha MO3KOBHH ilIeMid-
Huit incynst (MII) i3 cepenHbo-TsHKKMM HeBposoriunuM nedinutom: 78 (54,2 %) xiHok Ta 66 (45,8 %) 4ONOBIKIB, i3 CepesiHiM BIKOM XBOPHX
63,1+0,8 poxu. HeBpomnoriuae o0CTeKeHHS Ta BUSBICHHS TEHOMY TepIIECBIpYCIB Ta BipyCy TPHITY, IO 3IiHCHIOBAIOCH 32 JOIIOMOTOIO TTOJIiMe-
pazHoi sanitorosoi peakuii (ITJIP), npoBoaunocs momicsis y 12 XBopHX, FOCIITalII30BaHUX 3a IIBUAKOI J0MOMOror0. BpaxoByBasu HasBHICTh
Maniecrarii BipycHoi iHdekIii, sikio BoHa nepexysana MII mpoTsrom 1BoX THXKHIB.

PesynbraTu. B xoxxHuil ce30H poky Oyino ooctexeno 36 xBopux. CriBBiIHOIICHHS YOJIOBIKIB Ta XKIHOK CTAaHOBHJIO B Iijiomy 45,8/54,2 ta
He Biipi3HsuIocs Mixk cezonamu, p=0,514. Manidecrauis BipycHol indekuii BcraHosnena y 32 (22,2%) xBopux. 3 HUX: y 3MMOBHI iepiog —y 11
(34,4 %) xBopux, y BecHsaHui —y 7 (21,9 %), y mithiit —y 4 (12,5 %), B ocinniii —y 10 (31,3 %), Bci p>0,05. BogHouac, y miTHiif nepiox yacTora
MaHidecTarii BipycHOI iH(eKIii Oyaa JOCTOBIPHO MCHILIOK MOPIBHSHO i3 3UMOBUM riepiogoM, p=0,042. TI'eHoMu BipyciB y 3UMOBHIl HEpion
BusiBieHo y 12 (33,3 %) xBopux, y BecHsnnit —y 7 (19,4 %), y mituiii —y 5 (13,9 %), y ocinniit —y 12 (33,3 %), p=0,131. V mitHiit nepion Ja-
CTOTa MiATBEepKEHO1 3a nonomororo [1JIP repriecBipycHoi iH(ekii Oysa J0CTOBIPHO MEHIIIOO TOPIBHIHO 3 3MMOBO-0CIHHIM ce30HOoM, p=0,033.

BucnoBku. Bipyconoriuno niarsepokeHa ManiecTallist reprecBipycis Ta BipycCy IpHIly B KPOBI 4acTillle BiIMI4a€eThCs B 3MMOBHIA Ta OCIH-
Hill TIepioay; YacToTa BHUSBICHHS 3a3HaYeHOI BipyCHOI iH(EKIii 3 YKOBTHS 10 CIYHS JOCTOBIPHO IEpPEBAKAE aHAJIOTTUYHHI MOKa3HHUK 3 OepesHs
JI0 CEPITHS BKIIFOUHO.

V¥ 25,0 % XBOpHX 3 iMEMIiYHIM iHCYIBTOM BHSABISETHCS TEHOM TEPIIECBIpYyCiB Ta BipyCy TpuIly B KpoBi. 3a yMOB KiiHIuYHOI MaHidecTarii
(22,2 % xBOpHX), 4acToTa 3a3Ha4eHoi BipycHoi iH(ekuii 1octoBipro BHe (90,6 % npotn 9,4 %), Hix y XBopux 6e3 MaHi(ecTarii.

KurouoBi ciioBa: imemiuHunii iHCy/bT, reprecBipycHa iH(QEKIIis, BipyC rPHILY, CE30H POKY.

YACTOTA BBISIBJIEHUSA MOATBEPIKIEHHON MAHU®ECTHOMW BUPYCHOM MHOEKIIAA ¥V
BOJIbHBIX C MITEMUYECKHNM MHCYJIBTOM B 3ABUCHUMOCTH OT CE30HA I'OJA
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AKTyaabHOCTh. Ce30HHBIC PA3INYUsl B 4aCTOTE 3200JIEBAEMOCTH HHCY/IBTOM CBS3BIBAIOT C PA3IMYHBIMU (PU3HUECKUMU HPUPOJHBIMH (ak-
TOpaMH, HEKOTOPBIE U3 HUX aCCOLUHUPYIOTCS C MAaTO(GU3UO0IOTNUSCKUMU H3MEHEHUSIMI B OPraHU3Me, IIPUBO/IIIIMMHI K Pa3BUTHIO HIIEMHYECKOTO
MHCYIBTA. B TO jke Bpems, MPaKTHYECKU HE NCCIIEIOBAHO, CYIIECTBYIOT JIM PA3INYUs B 4AaCTOTE BBISIBIICHNS TCHOMA I'epIIeCBUPYCHOM HH(EKINI
1 BUpYyCa TPUIIA B 3aBUCHMOCTH OT CE30Ha rofia.

Ienn: ccnenoBaTh HATMYUE ACCOIMAIMI MEXKITy BPEMEHEM rojia M YaCTOTON BUPYCOJIOTHUYECKH TTOATBEPIKICHHON MaHN(ECTHOI repreBn-
pycHOI1 HH(pEKIEi 1 BUPYCOM I'PHIIIA Y HAI[EHTOB C HIIEMUYECKUM HHCYJIBTOM.

MarepuaJbl 1 Metoabl. B mepuox ¢ 01.01.2017 . 1o 31.12.2017 1. B Teuenne rozma Ha 6a3ax HEBPOJIOTHYESCKOTO OTACICHHS U OTACICHUS
11epeOpo-BaCKyISIPHON 1aTOJIOrnH AJICKCAaHAPOBCKOW KIMHUUYECKOH OonmbHUIBI Kuesa BbInoHIIOCH HeeneioBanue 144 GOIBHBIX C MO3TOBBIM
niemudeckuM uHcynsToM (MUM) co cpene-Tsokensim HeBposorndeckum aedumurom: 78 (54,2%) sxeHumH u 66 (45,8%) MyxuuH, cpenHuii
BO3pacT OonpHBIX 63,1+0,8 Toma. HeBponornueckoe obcnenoBanne U BEISIBICHHE TEHOMA TEPIIECBUPYCOB M BUPYyCa IPHIIIA OCYIIECTBIAIOCH C
MOMOIIIBI0 TonuMepas3Hoit nennoi peakiu (I[TLP) u npoBoaminocs exeMecstdHo y 12 G0NbHBIX, TOCMUTATM3UPOBAHHBIX MO CKOPOi MTOMOLIIH.
VYuureiBanu Hanu4re MaHU(pECTan BUPYCHOI nHdexnuu, ecim oHa npeamecTtsosada MU B Teuenne 1ByX Henens.

PesyabraThl. B ka1l ce30H rona 6but0 00caenoBano 36 60mbHBIX. COOTHOIICHHE MY)KYHH H )KEHIIMH COCTAaBIIIO B 1esioM 45,8 / 54,2 n
HE OTJINYAJIOCh MeXIy ce3oHamu, p = 0,514. Mauudecraius BupycHoit nudexunn ycranosiena y 32 (22,2%) 6onpHbix. B 3umHuii nepuox —y
11 (34,4%), B Becennuii — y 7 (21,9%), B netuuii — y 4 (12,5%), B ocennuii — y 10 (31,3%) 6ompHbIX, Bce p <0,05. B To ke Bpems1, B JISTHHI
HePHOJ 4acTOTa MaHU(ECTAIMY BUPYCHOI NH(EKIUK OblIa JOCTOBEPHO MEHbIIIE 110 CPABHEHUIO C 3UMHHM niepronoM, p = 0,042. ['eHoMbI BU-
PycoB B 3uMHHUIA ieprof BeisiBIeHO y 12 (33,3%) GombHEIX, B Becennnit —y 7 (19,4%), B netunii —y 5 (13,9%), B ocennnii —y 12 (33,3% ), p=
0,131. B sreTHHit nepros yacToTa MoATBEpkKIeHHON ¢ Tomonibio [T1[P repriecBupycHoi nadeKIy Oblta T0CTOBEPHO MEHBIIIE TT0 CPABHEHHIO C
3UMHE-0CEeHHUM ce30HoM, p = 0,033.

BeiBoabl. Bupyconorndeckn noaTBepkaeHHAs MaHU(ECTAIMs TepIIeCBUPYCOB U BUPyCa I'PHUMNA B KPOBU Hallle OTMEYACTCSI B 3UMHUI 1
OCEHHUI IIEePHO/Ibl; YaCTOTA BBISBICHHS YKa3aHHON BUPYCHOIM MH(MEKIUHN C OKTAOPS 110 STHBaph JOCTOBEPHO MPEBbINIACT aHAJOTHYHBII MOKa3a-
TeJb C MapTa M0 aBTyCT BKIIOYUTEIBHO.

V¥ 25,0% GoNbHBIX C MIIEMUYECKUM HHCYIBTOM BBISBIISIETCS TEHOM TEPIIECBUPYCOB U BUPYCa TPHUIIIA B KPOBU. B ycrnoBusax Manudecrannm
4acTOTa YKa3aHHOW BUPYCHOM MH(peKuun 1ocToBepHo Bie (90,6% mnpotus 9,4%), uem y OOJIBHBIX O€3 ee HaIn4usl.

KitroueBble cj10Ba: MIIEMUYCCKUIT HHCYIIBT, TepIICCBUPYCHAst HH(EKIHsI, BUPYC TPHIINA, CE30H Tojia.
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Relevance. The numerous pro-inflammatory and antiangiogenic properties of endothelial monocyte-activating polypeptide-II
(EMAP-II) suggest its possible role in the onset and progression of diabetic non-proliferative retinopathy (DNPR) in type 2 diabetes
mellitus (T2DM).

Objective — is to determine the blood EMAP-II in the DM2 patients and to establish its connection with the progression of DNPR.

Material and methods. We examined 91 patients with DM2 (182 eyes), who were divided into groups: 1st — there was no DNPR
in both eyes and 2nd — there were no retinopathy in one eye, and isolated vascular anomalies were noted in the other (ETDRS level 14,
15). The control group included 25 patients of the corresponding age and gender. The patients were re-examined after 1 year. The level of
EMAP-II was determined by the enzyme immunoassay in blood plasma once at the beginning of the study. Statistical packages MedStat
and MedCalc v.15.1 (MedCalc Software bvba) were used for statistical research.

Results. The analysis of clinical and laboratory parameters showed that the initial manifestations of diabetic retinal lesions were
manifested in 27.5% of patients after 7.16+1.11 years and were accompanied by greater glycemia. The level of EMAP-II in DM2 was
many times higher than in the control, which depended on the presence of diabetic vascular changes in the retina: in patients without
changes in the retina (group 1) — by 3.7 times, and in patients with initial vascular anomalies (group 2) — 5.2 times (p<0.001). The level
of EMAP-II at the beginning of the study was associated with the progression of diabetic changes in the retina after 1 year — with their
presence, it was 1.5 times higher than without them (p<0.001). Stratification by stage of DNPR after 1 year also showed the dependence
of the severity of diabetic changes in the retina on the initial level of EMAP-II: in the presence of single vascular anomalies and initial

DNPR, it was increased by 3-4 times, while with moderate DNPR — 5.9 times (p<<0.001 for all comparisons).

Conclusion. Thus, a significant increase in the level of EMAP-II in T2DM was established and the dependence of the initial diabetic
changes in the retina and the degree of their progression in 1 year after the increasing of the blood EMAP-II level.

Key words: diabetic nonproliferative retinopathy, type 2 diabetes mellitus, EMAP-II.

Relevance. The current state of the epidemiology
of type 2 diabetes mellitus (DM?2) is characterized by
a progressive increase in morbidity along with a high
rate of disability [1]. The number of patients in the
world has more than quadrupled in the last 40 years [2,
3]. According to the International Diabetes Federation
(IDF), the incidence forecast for 2045 will be 629 million
people [4]. In 2017, 1.27 million patients were registered
in Ukraine, and in 2019 — 1.5 million [5]. At the same
time, almost 94 million people in the world have eye
damage caused by diabetes [6].

DM?2 is considered as a disorder of carbohydrate
metabolism, the basis of which is tissue insensitivity to
insulin (insulin resistance) on the background of chronic
hyperglycemia [3, 4]. The latter is the main pathogenic
factor in the development of micro- and macrovascular
complications [7, 8]. The most common and early
complication of DM2 is retinal vascular microangiopathy

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Ykpainu, 2020, Vol. 16, Ne 4

— diabetic retinopathy [9, 10]. This level is determined
by a modified ETDRS scale in the system of clinical
signs Airlie House [11]. In DNPR, the following signs
are present in the retina: microaneurysms (MA) and
microhemorrhages (MH), intraretinal microvascular
abnormalities (IRMA), retinal venous abnormalities, and
retinal nonperfusion. Their main causes are damage of
the capillary endothelium with increased permeability
and apoptosis, loss of pericytes, chronic inflammation [8,
9.

Over the last three decades, some attention has been
paid to endothelial monocyte activating polypeptide-11
(EMAP-II), which is a proinflammatory cytokine and
chemoattractant for monocytes and granulocytes with
potent antiangiogenic properties [12, 13]. Its precursor,
proEMAP is identical to the p43 component of the
tRNA multisynthetase complex and involved in protein
translation. ProEMAP/p43 and EMAP-II act at many
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levels and on many cell types, including endothelial
cells, immune cells and fibroblasts.

EMAP-II has the ability to inhibit primary and
metastatic tumor growth due to its potent effect on
endothelial cells (by activating their apoptosis), reduces
the expression of the main inducer of angiogenesis —
vascular endothelial growth factor (VEGF) [14], inhibits
the effects of hypoxia-inducible factor (HIF-1a) [15] and
enhances the action of tumor necrosis factor (TNFa) [16].
EMAP-II binds to the a5B1-integrin receptor on the cell
surface, leading to its internalization into the cytoplasm,
where it interacts with its cytoplasmic partner PSMA7, a
component of the proteasome degradation pathway. This
interaction increases the degradation of HIF-1la, even
under conditions of hypoxia, which inhibits its numerous
proangiogenic effects [15].

The role of EMAP-II in initiating and maintaining
the inflammatory response is extremely important — it is
locally expressed near the site of injury, marking it as
a «find me» signal for the recruitment of macrophages
and neutrophils [12]. EMAP-II-mediated changes
in macrophages which are induced mainly by signal
transducer and transcription activator-3 (STAT3) and
Janus-associated kinase (JAK) [17]. Inhibition of JAK1/2
and/or knockdown of STAT3 cancel the gene set, which
is activated by EMAP-II. Activation of STAT3, mediated
by EMAP-II, coincides with changes in the expression of
pro- and anti-inflammatory genes in macrophages.

Thus, the complex of pro-inflammatory and anti-
angiogenic properties of EMAP-II suggest its possible
role in the occurrence and progression of initial vascular
diabetic changes in DNPR.

Aim: to determine the blood EMAP-II level in the
DM2 patients and to establish its connection with the
progression of DNPR.

MATERIAL AND METHODS

We examined 91 patients (182 eyes) with DM2,
aged 42 to 80 years, who were examined and treated
on the basis of the Municipal Enterprise «Consultative
and Diagnostic Center» Sviatoshyno district of Kyiv
(Ukraine) and LTD «Ophthalmological Clinic «World of
Visiony, Kiev (Ukraine). The control group included 25
people aged 45 to 79 years who did not have diabetes and
were examined for cataracts. The study was prospective,

cohort, case-control. All subjects received informed
consent to participate in the study.

At the time of the initial examination and after 1 year,
all patients underwent conventional ophthalmological
examinations, which included visometry, refractometry,
tonometry, static perimetry, gonioscopy, biomicroscopy,
and ophthalmoscopy. Ophthalmoscopy was performed
using an aspherical Volk Super/Field lens (NC, USA) and
a Goldman three-mirror contact lens. Also, all patients
underwent spectral domain optical coherence tomography
(OCT) on the device Optical Coherence Tomography 3D
OCT-1000 (protocol Retina3D, RetinaRaster); also used
OCT in the «Angio» mode (RetinaAngio protocol, wide
6x6 mm). Examination of the fundus was performed
on a fundus camera, if necessary — with photography
in 7 standard fields in accordance with the modified
ETDRS system of clinical signs Airlie House [11]. The
photographs studied the unified clinical signs of DR: MA
and MH, IRMA, retinal venous abnormalities and retinal
non-perfusion.

The level of EMAP-II was determined by enzyme-
linked immunosorbent assay using BioSource reagent kits
(USA) in blood plasma. Blood sampling was performed
from the ulnar vein on an empty stomach in the level of 3
ml once at the time of the initial examination.

MedStat and MedCalc v.15.1 (MedCalc Software
bvba) software packages were used for statistical
research. The mean (M) and its standard deviation (SD)
were calculated. Frequency (%) and its standard error
(SE,%) were used for qualitative characteristics. In
all cases, the differences were considered statistically
significant at p<0.05.

RESULTS AND DISCUSSION

In this study, patients were divided into two groups
(Table 1). In the 1st group (72.5% of people) at the
beginning of the study DNPR was not in both eyes —
paired eyes had no signs of diabetic damage, the ETDRS
level was 10, which corresponded to the stage of “no
retinopathy” [11]. The second group (27.5%) included
patients who did not have DNPR in one eye (“no
retinopathy” stage) and in the other — there were single
vascular changes (ETDRS level was 14 or 15).

There was no difference between groups of patients
by age and sex (p=0.201 and p=0.676, respectively). The

Table 1

Distribution of patients by groups

Groups of Age, Sex Disease duration,
patients years Male Female Years
Control 65,12+9,02 40,0+9,8% 60,0+9,8% -
Ist 68,41+7,78 30,345,7% 69,7+5,7% 4,20+2,23
2nd 66,76+7,39 32,049,3% , 68,0+9,3% 7,16+1,11
Intergrou =0,78; t=6,35;
comfarisgns F=1,62;p=0,201 )510,676 p<0,001

Notes: data display format: quantitative — M£+SD; nominal — %+SE; F — Fisher’s test for analysis of variance (ANOVA); 52 — Pearson’s
criterion for comparing data distribution frequencies; t — Student’s criterion for independent samples; p — probability of differences

(taken at p<0,05).
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duration of the disease was significant: patients in 2nd
group (with the presence of diabetic retinal changes in
one of the eyes) were sick, on average, three years longer,
than those who did not have diabetic changes in the
fundus (p<0,001). Analysis of carbohydrate metabolism
showed a higher glycemia level in patients of 2nd group:
9.34+1.86 mmol/l against 7.87+£2.15 mmol/l in 1st group
(p=0.016).

Thus, the analysis of clinical and laboratory parameters
showed that the initial manifestations of diabetic retinal
lesions appeared in 27.5% of patients after 7.16£1.11
years, and were accompanied by higher glycemia.

The blood EMAP-II level in DM2 patients was many
times higher than in the control (table. 2). Moreover, in
patients without retinal changes — in 3.7 times, and in
patients with initial manifestations of diabetic retinal
lesions — in 5.2 times (p<0.001).

The difference between the patients groups was
statistically significant (Fig. 1): in the 2nd group it was
1.4 times higher than in the Ist (p<0.001). This result
confirmed the association of an increase in EMAP-II
level with diabetic manifestations of retinal damage.

The next step was to examine the association of
progression of diabetic retinal changes over 1 year
with EMAP-II levels. Progression was understood as
changes in the fundus towards deterioration with the

9 :
C.1
8¢t C ;
- i (o
? I8
"‘aa'n 61 X - °
rs
a4t o
3 s B!
R 2
1t il 1 ® Mean
0 [ | Mean+SD
Control  1st 2nd | Min-Max

Fig. 1. The blood EMAP-II level in patients by groups.
Probable differences are marked above the columns of the
diagrams: C - with the control;

1 - with the 1st group (in all cases p<0,001).

development of diabetic vascular changes where they
did not exist, either initial (ETDRS level 20) or moderate
(ETDRS levels 35, 43, 47) DNPR (Table 3). In 1st group,
progression was observed in 50.0% of patients, while
in 2nd group — in 92.0% (p<0.001), which indicated

Table 4

Blood EMAP-II level depending on the degree of progression of diabetic retinal changes after 1 year

of observation (M£SD)
Diabetic changes are Diabetic changes are present (n=92):
Indexes absent single vascular initial DNPR moderate DNPR Intergroup
(n=90) abnormalities comparisons
1 2 3 4
F=62,45;
EMAP-II, ng/ml 3,723+1,126 4,142+1,241 3,967+1,203 6,424+1,030 p<0,001
1 — p=0,604 p=0,882 p<0,001
Post-hoc 2 — — p=0,955 p<0,001 —
3 — — — p<0,001

Notes: data display format: M+SD; F - Fisher’s test for analysis of variance (ANOVA); the Post-hoc lines show the probability of
differences for paired (a posteriori) comparisons between these groups (1, 2, 3, 4) according to the Tukey HSD test for unequal in size

samples; p — probability of differences (taken at p<0,05)

Table 2

Blood EMAP-II level by patient groups (M+SD)

Indexes Control Tst Groupslfipaticnts 2nd Intergroup comparisons
EMAP-II, ng/ml 1,089+0,463 4,066+1,353 5,654+1,671 F=81,01; p<0,001
Control p<0,001 p<0,001
Post-h: > > -
osi-hoe 1st group — p<0,001

Notes: data display format: M+SD; F — Fisher’s test for analysis of variance (ANOVA); the Post-hoc lines show the probability of
differences for paired (a posteriori) comparisons between these groups according to the Tukey HSD test for unequal-sized samples;

p — probability of differences (taken at p<0,05).

Table 3

Progression of diabetic retinal changes in groups of patients after 1 year

Progression:

Groups of patients

Intergroup comparisons

Ist

2nd

is present (n=56) 50,00+6,15 %

92,00+5,43 %

is absence (n=35) 50,00+6,15 %

2005543 % ¥*=13,52; p<0,001

Notes: data display format: %=SE; 32 — Pearson’s criterion for comparing data distribution frequencies; p — probability of differences

(taken at p<0,05).
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Fig. 2. The blood EMAP-II level in the control group
(Control) and in patients with absence («No») and with
presence («Yes») of progression. Probable differences are
marked above the columns of the diagrams: C - with the
control group; N - with patients without progression (in
all cases p<0,001).

a significant tendency to progress in the presence of
previous retinal damage in one of the eyes.

According to the presence or absence of progression,
the level of EMAP-II was analyzed (Fig. 2). It was
found that its level was 1.5 times higher (p<0.001) in the
presence of progression of diabetic retinal changes than
without them.

The EMAP-II level in the presence of diabetic retinal
changes, as expected, significantly exceeded that in the
control group (3.6-5.9 times; p<0.001). Among patients
with different stages of DNPR, the maximum cytokine
level was observed in the presence of moderate DNPR,
while in patients with single vascular abnormalities
(ETDRS 14/15) and initial DNPR (ETDRS 20), it was
not significantly different (p=0.955).

Thus, stratification by the degree of diabetic retinal
vascular changes after 1 year of observation showed
the dependence of their severity on the initial blood
EMAP-II level — the cytokine level in the initial DNPR
was increased 3-4 times, while its highest level was
observed in moderate DNPR (in 5.9 times). Interestingly,
in patients without diabetic retinal changes, the level
of EMAP-II was significantly increased. This confirms
the primacy of the cytokine level shift in relation to the
occurrence and progression of diabetic retinal changes.

Thus, the study found, firstly, — a significant increase
in blood EMAP-II in DM2, and, secondly, — the
dependence of the initial diabetic retinal changes and the
degree of their progression after 1 year on the EMAP-II
level increase. These results suggest an important role of
this cytokine for the development of DNPR. The degree
of'increase in its level in the blood is a factor that precedes
the development of DNPR, and there is a certain dose
dependence of this effect.

18

The basis of microvascular abnormalities in chronic
hyperglycemia in DM2 are mechanisms, such as
enzymatic and non-enzymatic glycation of proteins,
activation of the polyols shunt, which leads to intracellular
edema, intensification of oxidative stress, activation
of protein-kinase C [18]. Due to the thickening and
loosening of intercellular matrix proteins of connective
tissue and the basement membrane of capillaries, chronic
inflammation is their hyalinization, which leads to loss of
pericytes, destruction of endothelial cells and atrophy of
capillaries. These pathological processes are combined
into the concept of diabetic vasoregression, which
determines the formation of DNPR from the first years
of the disease [19].

The progression of pathological changes leads to
sectoral occlusion of blood vessels and the formation of
ischemic foci in the form of soft exudates, IRMA, MA
and other manifestations characteristic of DNPR [20]. At
this stage of the pathological process, the development of
spontaneous MH, the source of which is damaged vessels
of the microcirculatory rate.

In this light, it can be assumed that one of the causes
of vasoregression is the activation of EMAP-II formation,
which in the early stages is a compensatory response of
retinal tissues to hypoxia and chronic inflammation caused
by accumulation of Advance Glycation End Products (AGE)
and oxidative stress [21]. Subsequently, the accumulation of
EMAP-II can become a factor of damage. This assumption
is confirmed in the results of this study.

Discussing the pathogenic effects of excessive
accumulation of EMAP-II, in the first place we can
note endothelial damage. It has been shown that under
hypoxia, it increases the sensitivity of endothelial cells
to apoptosis by activating the vesicular transport of
TNF-R1 receptors to the cell membrane and facilitating
the transmission of apoptotic signals by mobilization
and membrane expression of the TNF-RI1-Associated
Death Domain [22]. In addition, EMAP-II enhances
the expression of TNF-R1 by endothelial cells both in
vitro and in vivo, which causes sensitization of the
endothelium to the action of TNF [23]. This explains
the close relationship between endothelial dysfunction
and chronic inflammation in the pathogenesis of DNPR.
Moreover, the specific effects of EMAP-II, which
determine its antiagiogenic properties, at this stage
contribute to the development of changes characteristic
of DNPR and may inhibit the further development of
proliferative diabetic retinopathy. The latter is associated
with inhibition of VEGF and HIF-1a production, which
may inhibit neoangiogenesis.

Results similar to those obtained in this work were
highlighted in the study [24]. Serum EMAP-II levels
were significantly elevated in patients with type 1
diabetes, especially in the presence of microvascular
complications. At the same time, EMAP-II levels were
directly related to inflammation, glycemic -control,
albuminuria and the risk of microvascular complications.
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Also in DM2, a significant increase in the blood of
EMAP-II level was found, which the author associates
with the development of endothelial dysfunction due to
chronic hyperglycemia [25]. The increase in EMAP-II
level was directly correlated with the level of glycosylated
hemoglobin, blood glucoses level, body mass index,
total cholesterol, low-density lipoprotein, high-density
lipoprotein, triglycerides.

CONCLUSIONS

1. The blood EMAP-II level in DM2 was many
times higher than in the control, which depended on the
presence of diabetic retinal vascular changes: in patients
without retinal changes (“no retinopathy”) — 3.7 times,
and in patients with single retinal vascular abnormalities
(ETDRS 14/15) — 5.2 times (p<0.001).

2. The initial blood EMAP-II level was associated
with the progression of diabetic retinal changes after
1 year — in their presence it was 1.5 times higher than
without them (p<0.001).

3. Stratification at the DNPR stages after 1 year also
showed the dependence of the diabetic retinal changes
severity on the initial EMAP-II level: in the presence of
single vascular abnormalities and initial DNPR, it was
increased 3-4 times, while in moderate DNPR — 5.9
times (p<0.001 for all comparisons).
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3B’A30K 3 ITPOI'PECIEIO JIABETHYHOI HEITPOJII®EPATUBHOI PETUHOIIATII
ITPU IYKPOBOMY JAIABETI 2-ro TUITY BMICTY Y KPOBI EHAOTEJIIAJIBHOI'O
MOHOILIUTAKTHUBYIOUOI'O NOJINIENTHUAY-IT

!Puxos C.0., 'Kopobos K.B., 'Mozinescokuii C.IO., *3a0niues /.C.

'Hayionanona meouuna akademis nicasiouniommoi oceimu imeni ILJL lynuka, Kuies, Ykpaina
’Hayionanvnuti meouunuti ynisepcumem imeni O.0. Bocomonvys, Kuis, Yrpaina
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AxkTyaabHicTh. YncenbHi npo3anajibHi Ta aHTHAHTIOTEHHI BIACTMBOCTI €HAOTENIaIbHOIO MOHOLMTAKTHBYIOUOTO MOJINENTHIY-
II (EMAP-II)] 103BOIAI0OTH HPUITYCTUTH HOTO MOMJIMBY POJIb y BHHHKHEHHI Ta IPOTPeCyBaHHI Aia0eTHUHOI HempoiidepaTuBHOL
perunonarii (JIHITP) nmpu nykpoBomy miaberi 2 tumy (LIJ12).

Meta: BU3Ha4YUTH BMicT y KpoBi nanientiB Ha [[/12 EMAP-II ta BcraHOBHTH 100 3B’5130K 3 niporpeciero JTHITP.

Marepiasaun Ta meroau. byino odcrexeno 91 nmauienra 3 LIJI2T (182 oka), sikux posnoainuiau Ha rpynu: 1 (n=66) — IHIIP e Oyno
Ha 000X o4ax 12 (n=25) — y sIKUX Ha OJHOMY OLli JiaOeTHYHUX 3MiH He OyI10, a Ha iHIIOMY Oy/aM BigMideH] IIOOJMHOKI CyIHHHI aHOMAMI{
(piBens ETDRS 14, 15). [lo koHTpobHOT Ipymu OyI1o 3aydeHo 25 ocib BianoBigHOro Biky Ta crari. [IoBTOpHO narieHTiB 00CTeKyBaIH
yepe3 1 pik. Bmict EMAP-II Bu3Havanu iMmyHo(pepMEHTHHM METOJOM Y IUIa3Mi KPOBi OJHOPA30BO Ha IMOYATKY AOCHIDKeHHS. Jlys
CTaTUCTUYHUX JOCIIDKEeHb BUKopuctano crarnaketd MedStat i MedCalc v.15.1 (MedCalc Software bvba).

Pe3yabraTn. AHami3 KIiHIKO-Ta0OpaTOPHUX MOKa3HUKIB IIOKA3aB, IO IOYATKOBI IPOSBH [1a0€TUYHOIO YPaXKEHHS CITKIBKU
nposiBisLIHCs y 27,5% marnieHtiB gepes 7,16+1,11 pokiB, Ta cynmpoBomkyBanucs Ousmoro niikemiero. Bmict EMAP-II mpu L1/12 Gys
6araropa3oBo 301TBIICHHM Y TIOPIBHSIHHI 3 KOHTPOJIEM, IO 3aJ1€XkKaJI0 BiJl HASBHOCTI Aia0eTHUHHUX CYIMHHHUX 3MiH CITKIBKH: y MAIli€HTIB
6e3 3MmiH citkiBku (1 rpyna) —y 3,7 pasu, a y HalieHTIB 3 TMOOANHOKUMU CYJMHHHUMHU aHOMAUIISIMH CITKIBKH (2 rpyna) — y 5,2 pa3u
(p<0,001). Bmict EMAP-II Ha mo4yaTrky mociikeHHs OyB MOB’S3aHUI 3 Iporpecito AiaGeTHYHUX 3MiH CiTKIiBKH 4yepe3 1 pik — 3a ix
HasBHICTIO BiH OyB y 1,5 pasu OinbmuM, Hixk 0e3 Takux (p<0,001). Crparudikanis 3a craxiero JJHIIP gepes 1 pik Takox mokasana
3aJIOKHICTh BHPAKCHOCTI JiaOCTHYHHMX 3MiH CITKIBKH Bij modatkoBoro BMmicty EMAP-II: nipu HasBHOCTI TMOOAMHOKHX CYIHHHHX
aHomaJii ta mouarkosiit JIHIIP Bin OyB 36inbienuit y 3-4 pasu, Toxi sik ipu nnoMipuiit JIHIIP —y 5,9 pasu (p<0,001 7151 BCiX MOPiBHAHB).

BucnoBok. Beranosneno cyrrese 30unbiienas Bmicty EMAP-II npu 1/I2 Ta 3aneHicTh MOYaTKOBUX J1a0CTHYHHUX 3MiH CITKIBKH
Ta CTYIEHIO iX mporpecii uepes 1 pik Bix npupocty BMicty EMAP-II y xpoBi.

KurouoBi ciioBa: niabetnyuna Herpouti)epaTiBHA PETHHOMATIS, IyKpoBuii aiader 2 tuny, EMAP-II
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AKTyaJIbHOCTb. MHOTOUNCIICHHBIE IPOBOCIIANIUTEIbHbIE U AHTUAHTMOT€HHbIE CBOMCTBA YHA0TEIUAILHOTO MOHOLIUTAKTUBUPYIOLIETO
nonunentuaa-11 (EMAP-II) no3BossitoT npeAnonoKuTh ero BO3MOXHYIO POJib B BOSHUKHOBEHHH M NPOTPECCUPOBAHUY THA0CTHUECKOM
HenponugeparuBHoii perunonarun (JAHIIP) mpu caxaprom auabere 2 Tuna (C2T).

Lean — onpenenuts conepkanue B kposH nauentos ¢ CI2T EMAP-II u ycranoBuTs ero cBs3b ¢ nporpeccueit JJHITP.

Marepuainst u Meroasl. O6cnenosan 91 naument ¢ CHA2T (182 mia3a), koTopsIx pacnpeaenuwiu Ha rpynnsl: 1 (n=66) — JJHIIP e
ObUI0 Ha 000MX ITazax, u 2 (n=25) — Ha OHOM IVIa3y JUa0EeTHYECKUX U3MEHEHUI He ObLIO, a Ha JPYroM ObUIM OTMEYEHBI eTUHUYHBIC
cocyauctele anoManuu (yposeHb ETDRS 14, 15). B KoHTposbHY0 TPYIITy BOILIN 25 MalMEHTOB COOTBETCTBYIOIIETO BO3pacTa U MoJa.
IToBropHo marmeHToB obcnenoBanu yepe3 1 roa. Coneprkanre EMAP-II onpenesnsiiin tMMyHO(GEPMEHTHBIM METOJIOM B IIJIa3Me KPOBH
OIHOKPATHO B Hauaje HcclemoBaHus. J[JIsi CTaTHCTHYECKHX HCCIeOBAHMH Mcronb3oBaHbl crarmakeTsl MedStat m MedCale v.15.1
(MedCalc Software bvba).

Pe3yabTarbl. AHANN3 KIMHUKO-Ta00paTOPHBIX IOKa3aTeNlel IOKa3all, YTO HadalbHbIC MPOSBICHHUS AUAOCTHIECCKOTO ITOPAXKECHHS
CeTYaTKH MPOSIBISUTHCE Y 27,5% marpenToB yepe3 7,16=1,11 niet u conpoBoxaamuck oonpliei rukemueii. Conepxanne EMAP-II mpu
C/I2 6611 MHOTOKpATHO YBEIMYECHHBIM 10 CPABHEHUIO C KOHTPOJIEM, YTO 3aBUCENIO0 OT HAIU4HUs AUa0ETUYECKUX COCYAUCTBIX U3MEHEHUH
CeTYaTKH: y MalueHToB 0e3 n3meHenuil ceruarku (1 rpynma) — B 3,7 pasa, a y NalMeHTOB ¢ HAYaIbHBIMH COCYHCTHIMH aHOMAIUSIMU
(2 Tpymma) — B 5,2 pasza (p<0,001). Conepxanne EMAP-II B Hauane mccienoBaHus ObLIO CBA3aHO ¢ HMPOTPECCHEH NHaOeTHUECKUX
WM3MEHEHHH ceTJaTKy 4depes | rof — mpu MX HaJm4uu oHO Obuio B 1,5 pasa Gombiie, yeM 6e3 TakoBbIX (p<0,001). Crparnduxanns
no craguu JIHIIP depes 1 rox Taxxke mokasaja 3aBUCHUMOCTb BBIPAKCHHOCTH JHAOCTUUECKUX U3MEHEHMH CEeTYaTKH OT HayaJbHOIO
coznepxkanust EMAP-II: npu Hanmuuuu eMHUYHBIX COCYANUCTHIX aHomanuii U HadanbHo# JIHITP on Obut yBenuueH B 3-4 pasa, Toraa kak
npu ymepennoit JIHITP — B 5,9 pa3a (p<0,001 s Bcex cpaBHEHUIN).

BriBoa. YcranoBieHo cymecTBeHHOE yBenmueHue conepxanuss EMAP-II npu C/I2 u 3aBHCHMOCTh HadaldbHBIX AHa0ETHYECKUX
W3MEHEHHI CEeTUaTKH U CTETICHH MX Mporpeccuu yepes | rox ot npupocta coaepxannus EMAP-II B kposn.

KuiroueBble ciioBa: nuabernyeckas HenponueparuBHas peTHHONATHs, caxapHblid auadet 2 tuna, EMAP-II
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Relevance. Effective treatment of chronic dacryocystitis (CD) remains an urgent problem of modern ophthalmology and rhinology.
When studying this issue, not enough attention is always paid to complications.

Objective — to analyze the existing complications in the surgical treatment of patients with CD.

Material and methods. The study group (1st group) consisted of 45 patients with CD, who underwent endonasal endoscopic
dacryocystorhinostomy (EEDCR) according to the developed own method, the comparison group (2nd group) included 36 patients who
after performing the developed EEDCR a polyvinyl chloride (PVC) conductor was installed in the area of the dacryorhinostoma. The
control group (3rd group) included 28 patients who underwent EEDCR according to the traditional method: with the preservation and
plastic placement of mucous flaps and with the installation of PVC-conductor. Patients of the 1st and 2nd groups were divided into 2
subgroups: 1A and 2A included patients who underwent computed tomography (CT) of the lacrimal ducts in the preoperative period
according to the developed method, and patients of subgroups 1B and 2B — according to the traditional algorithm. Statistical analysis was
performed using the licensed program MedCalc (MedCalc Software bvba, Ostend, Belgium; 2017).

Results. In patients of subgroups 2A, 2B and group 3 in the period of 1.5 months after surgery, local complications of the eyeball
were recorded: epiphora during implant wearing, severe conjunctivitis, prolapse and displacement of the implant, granulation in the
lower lacrimal duct, ectopia of the lower lacrimal point. No such complications were observed in patients of subgroups 1A and 1B.
In patients of subgroups 1B, 2B and group 3 in the early postoperative period were recorded varying degrees of swelling of the lower
eyelid, as well as nosebleeds after removal of tampons. No such complications were observed in patients of subgroups 1A and 2A, and

the difference between the groups was statistically significant (p <0.05).
Conclusion. CT of the lacrimal ducts and EEDCR according to the developed methods are effective and allow their combined use

to avoid local complications from the nasal cavity and eyeball.

Keywords: Chronic dacryocystitis, endonasal dacryocystorhinostomy, complications.

Relevance. Despite significant advances in
science and technology, effective treatment of chronic
dacryocystitis (CD) remains an urgent problem of
modern ophthalmology and rhinology. There are external,
endonasal and transcanalicular access to the lacrimal
sac, each with a considerable number of modifications.
However, as is known, endonasal dacryocystorhinostomy
has a number of undeniable advantages: no cosmetic
defect,anatomical features and anomalies of intranasal
structures with a possibility of their simultaneous
correction are considered, relatively short duration of
operation, short postoperative rehabilitation period [1-4].

When performing various modifications of endonasal
endoscopic dacryocystorhinostomy (EEDCR) the use of
lacrimal implants remains ambiguous: there are many
proponents of intubation of the lacrimal duct (LD) [5-
7], as well as its opponents [8-12]. Opposing views
among scientists on storage and plastic stacking [13-15]
or delete [16-18] mucous flaps of the lateral wall of the
nasal cavity and the medial wall of the lacrimal sac.

In studying the effectiveness of surgical restoration
of tearing, the authors examine many indicators and
factors, but due to the lack of a standardized approach
in assessing treatment outcomes, such indicators, as a
complication, not enough attention is always paid [19].

22

Objective: analyze the existing complications in the
surgical treatment of patients with CD.

MATERIALS AND METHODS

The study included 109 patients with chronic
dacryocystitis, which were examined and operated in the
period 2004-2014 years on the bases of the Department
of Otorhinolaryngology, Faculty of Internship and
Postgraduate Education, Donetsk National Medical
University, Ministry of Health of Ukraine. Of these, 86
women and 23 men aged 18 to 78 years (on the average,
49,1£16,2 years). The duration of complaints of tearing
ranged from 2 months to 9 years. In all patients, chronic
dacryocystitis was in remission. In all patients, tearing
resumed after EEDCR.

Depending on the modification in which the EEDCR
was performed, all patients were divided into 3 groups.
In 1 group (Study) consisted of 45 patients to whom
EEDCR were performed according to the method
developed by us. In 2 (Comparison group) 36 patients
were included, who after performing our EEDCR in the
area of dacryorhinostoma installed a conductor made
of polyvinyl chloride (PVC). The 3rd (Control) group
included 28 patients who underwent EEDCR according
to the generally accepted method: with preservation and
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plastic laying of the cut flaps of the mucous membrane of
the nasal cavity and lacrimal sac and with the installation
of PVC conductor — archival material.

Developed way EEDCR («Method for endonasal
endoscopic surgical treatment of chronic suppurative
dacryocystitisy, Ukrainian patent for the model Ne
53616 from 11.10.2010 year, bulletin Ne 19/2010) was as
follows: at the stage of excision of the U-shaped flap of
the mucous membrane of the nasal cavity first performed
the identification of the incision site by diaphanoscopy,
at the stage of opening the lacrimal sac, the latter was cut
to the bottom (maximum down), and the excised flaps of
the lateral wall of the nasal cavity and the medial wall
of the lacrimal sac were excised [20]. Such differences
allow to avoid stagnation and suppuration of a tear, to
carry out its passage uniform and unobstructed, thus,
helping to minimize the process of scarring (formation of
stricture) in the area of dacryorhinostoma.

Depending on the computed tomography (CT)
option LD, patients of groups 1 and 2 were divided into
2 subgroups (Table 1). Subgroups 1A and 2A included
patients who underwent contrast-enhanced CT LD in
the preoperative examination according to the method
developed by us. Subgroups 1B and 2B consisted
of patients who underwent CT LD according to the
traditional algorithm. In turn, patients of the control
clinical group underwent dacryocystography in the
preoperative examination, and to clarify the condition
of the intranasal structures — computed tomography of
paranasal sinuses.

A method of performing CT LD with contrast has been
developed («The method of determining the topographic
and anatomical relationships of the lacrimal sac with the
surrounding structures», Ukrainian patent for the model
Ne66910 from 25.01.2012, bulletin Ne 2/2012) was as
follows: before the study LD washed, removing purulent
contents; then a water-soluble contrast agent was injected
into the LD lumen (sodium amidotrisoate 60%); then no

later than 5 minutes began CT scan in coronary projection
with a step of not more than 1 mm from the nasal cavity
to the border between the anterior and posterior cells of
the lattice labyrinth — the basal plate (area of interest),
and then to the wedge-shaped sinus with a step of
5 mm. Performed 3D-reconstruction of images.The
obtained data were analyzed according to the developed
algorithm [21].

In the early postoperative period, all patients were
observed in hospital and on an outpatient basis. After
inpatient treatment, patients were examined every
3-4 days for two weeks, then once every 7 days for 2
weeks, then once a month for 5 months and once every
six months for 18 months. Tampons were removed
from the nasal cavity for 1-2 days after surgery. In
patients of 2 and 3 clinical groups, the conductor was
removed from the lacrimal ducts after 1.5 months. All
patients were treated daily with a gentle toilet of the
nasal cavity, instructed on self-care of the nasal cavity.
Medical support of patients of all groups was standard
and included antibacterial drugs (systemic and local),
antihistamines, irrigation therapy (saline solutions,
topical steroids).

Patients in the study clinical group at each visit
during the first month, the lacrimal ducts were washed
with antiseptic solutions. Patients in the control clinical
group and the comparison group were recommended to
instill solutions of antiseptics for the entire period of the
implant in the LD.

To assess the statistical significance of differences
between the studied groups when comparing frequencies
in independent groups, the Chi-square test (y2) and
Fisher’s exact test were used. Differences were considered
statistically significant at a significance level of less than
5% (p <0,05). The data in the tables are given in absolute
(abs.) And percentage (%) values. Statistical analysis was
performed using a licensed program MedCalc (MedCalc
Software bvba, Ostend, Belgium; 2017).

Table 1

Distribution of patients by clinical groups taking into account preoperative CT-examination
and performed surgical treatment

Ne Clinical group Surgical treatment Preoperative examination
The study group A Endonasal endoscopic CT of the lacrimal duct with contrast
1 S) dacryocystorhinostomy according to the method developed by us
n=4’1 5 B according to the proposed CT of the lacrimal duct with a traditional
method algorithm
Comparison A Endonasal endpscopic CT of the lacrimal duct with contrast
2 | group (Cm) dacryopystorhmostomy according to the method developed by us
=36 ’ B according to the proposed CT of the lacrimal duct with a traditional
method + implant algorithm
Endonasal endoscopic
3 I(lj;);;ml group (Cn), dacryocystorhinostomy in the -
traditional way
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RESULTS AND DISCUSSION

Intraoperative complications were not observed
in any patient. In the postoperative period, the general
somatic condition of all patients was satisfied.

Among local complications, nasal bleeding was
observed in 7 (6.4%) patients in the early postoperative
period. In all these patients, it occurred 24-48 hours after
surgery, immediately after removal of tampons. Bleeding
was associated with damage to the nasal mucosa during
surgery, eliminated by re-tamponade of the nasal cavity
in 6 (5.5%) patients or coagulation of blood vessels with
a suction coagulator, which was observed in one (0.9%)
patient.

In 8 (7.3%) patients the next day after surgery there
was swelling of the lower eyelid of varying severity. In all
patients, this complication resolved on the background of
conservative treatment for several days.

The distribution of local complications (nosebleeds
and swelling of the lower eyelid) by clinical groups is
shown in Table 2.

As can be seen from the data in table 2, almost the
same percentage of nasal bleeding and swelling of the
lower eyelid was observed in patients of subgroups 1B,
2B and group 3, and in subgroups 1A and 2A in any case
no such complications were observed, the difference
between the groups was statistically significant (p<0,05).
In our opinion, the worst indicators in subgroups 1B,
2B and in group 3 were associated with greater trauma
to the structures surrounding the lacrimal sac, when
accessing it and finding it. The absence of complications
in subgroups 1A and 2A was probably due to the greater
informativeness of the obtained CT data in determining
the ratio of pathologically altered lacrimal ducts and
adjacent intranasal structures, thanks to which there was
a clearer direction of surgical intervention and more
economical access to a lacrimal sac was carried out.

Local complications of the eyeball in the postoperative
period were observed in subgroups 2A, 2B and group 3.
In 4 (3,7%) patients developed severe conjunctivitis on
the background of being in LD implant for 1.5 months.
One patient was from subgroups 2A and 2B, one — group
3 (Table 3). Inflammatory phenomena in all cases were
stopped by the appointment of a fixed combination
of dexamethasone, neomycin sulfate and polymyxin.
Sulfate in the form of eye drops 4 times a day for 7-10
days. No such complications were observed in patients of
the studied clinical group.

In three (2.8%) patients there was a loss or
displacement of implants in the follow-up period from
2 weeks to 1 month of wearing: these were 2 patients
from group 3 and 1 patient from subgroup 2B (Table
3). In all cases, the PVC conductor was reinstalled with
endoscopic control.

Two (1.8%) patients from subgroup 2A and group 3
due to prolonged stay in the LD of the implant in the
area of the lower lacrimal duct formed granulations. This
required additional ophthalmic guidance to remove them.

Epiphora during implant wearing was noted in 12
(11.0%) patients: 6 — from group 3 (3 patients from
subgroups 2A and 2B). Tearing in this category of
patients persisted until the implants were removed and
ranged from 2 to 4 points on a scale P.L. Munk. This
was apparently due to the fact that the PVC conductor
installed in the lower lacrimal duct prevented the
outflow of tears, and the upper lacrimal point and the
upper lacrimal duct in the proper volume could not
compensate for the tear function.In addition, the implant
somewhat filled the lumen of the common lacrimal duct
and dacryorhinostoma and, thus, hindered the outflow of
tears. Also, as a foreign body in the LD and nasal cavity,
it could stimulate tear hyperproduction. In turn, in the
control clinical group could prevent the outflow of tears,
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Table 2
The incidence of complications of nosebleeds and lower eyelid edema in patients of clinical groups, n=109
1A 1B 2A 2B 3
Indicator of local complication (n=28) (n=17) (n=21) (n=15) (n=28)
abs. % abs.. % abs. % abs. % abs. %
Nose bleeding 0 0 2 11,8 0 0 2 13,3 3 10,7
Swelling of the lower eyelid 0 0 2 11,8 0 0 2 13,3 4 14,3
Table 3
Local complications of the eyeball, detected in the postoperative period in patients of clinical groups, n=109
1A 1B 2A 2B 3
Indicator of local complication (n=28) (n=17) (n=21) (n=15) (n=28)
abs. % | abs. % abs. % abs. % aoc. %
Conjunctivitis is pronounced 0 0 0 0 1 4,8 1 6,7 2 7,1
Granulations in the area of the lower
lacrimal duct 0 0 0 0 1 4,8 0 0 1 3,6
Ectopia of the lower lacrimal point 0 0 0 0 0 0 1 6,7 1 3,6
Epiphora during implant wearing 0 0 0 0 3 14,3 3 20 6 | 214
Implant prolapse 0 0 0 0 0 0 1 6,7 2 7,1
Total 0 0 0 0 5 23.8 6 40,0 | 12 | 42,9
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in addition to the PVC conductor, also swollen displaced
flaps of the mucous membrane of the lateral wall of the
nasal cavity and the medial wall of the lacrimal sac.

Two (1.8%) patients from subgroup 2B and group 3
had ectopia of the lower lacrimal point. This complication
was due to her prolonged stay in the downward position
of the conductor. Such patients were observed by an
ophthalmologist, and in six months the position of the
lacrimal point returned to normal.

Local complications of the eyeball are listed in the
Table 3.

Thus, as can be seen from the data in table 3, in
patients of subgroups 1A and 1B, who underwent
endonasal endoscopic dacryocystorhinostomy without
PVC conductor in LD, no complications were observed.
At the same time, in patients who underwent major
surgery to establish a conductor in LD,observed almost
all variants of complications. It should be noted that in
group 2A, where in the preoperative period performed
CT according to the method developed by us, the least
number of ophthalmic complications was noted — 5
(23,8%) observations. At the same time, in patients of
subgroup 2B and group 3 complications were recorded in
6 (40,0%) and 12 (42,9%) patients, respectively.

CONCLUSIONS

The developed method of endonasal endoscopic
dacryocystorhinostomy meets the principles of cost-
effective surgery and is effective in the treatment of
patients with chronic dacryocystitis in terms of local
complications.

The use of CT of the lacrimal ducts according to
the developed method allows to improve the results of
surgical treatment in terms of local complications.

The direction of surgery and the absence of a
conductor in the tear ducts avoid local complications
from the nasal cavity and eyeball.
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YCKJIAJHEHHS ITPU XIPYPITTYHOMY JIIKYBAHHI XBOPHUX 3 XPOHIYHUM
JAKPIONUCTUTOM
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AkTyaJabHicTh. E(exkTHBHE IiKyBaHHS XPOHIYHOTrO naakpiomucTuty (XJ]) 3aiUIIaeThest aKTyaldbHOIO NPOOJIEMOI0 CY4acHOL
odranemonorii Ta punosorii. [Ipy BUBYEHHI IIbOTO MUTaHHS HE 3aBXKIN HPHIUIAETHCS JOCTATHRO YBArU yCKIIaJHCHHSM.

Merta: npoaHaiizyBaTi HasiBHI yCKJIaJHEHHsI IPU XipypriyHoMY JIiKyBaHHI XBopux 3 X/1.

Marepiaan Ta Mmeroau. Jlocnimxysany rpymy (1 rpyna) ckianu 45 HaIi€HTiB 3 XpOHIYHAM JAKPIOLMUCTHTOM, SIKUM €HIOHA3a/IbHa
eHpockonivyHa gakpiorucropuHocToMis (EEJIPC) Gyna 3xmilicHeHa 3a po3poOJICHOIO BIACHOI METOIHKOI0. Y TpyIly HMOpIBHAHHA (2
rpyma) Oyi10 BKIIIOYEeHO 36 XBOPHX, SIKUM Hiciist BuKoHaHHs po3pobienoi EEJILIPC B 30Hy 1akpiopHHOCTOMH BCTaHOBIIIOBAJIH IPOBITHHK
3 noniBinixnopuny (I1BX). ¥ konrponsny rpyny (3 rpyna) ysidmum 28 nauienris, sikum EEJIIIPC BukoHyBayn 3a TpajumiiHOO
METOJIMKOIO: 31 30€peKEHHSIM 1 IITACTHYHUM YKIIQJIAHHSM CIIM30BUX KIIANTIiB Ta 3 ycraHoBieHHsM [IBX-nposignuka. [lanientn 1 Ta 2
rpyn Oyau posaiieHi Ha 2 miarpymu: 1o 1A i 2A yBilluIM MAIli€HTH, SKAM Y IIepeaonepanifHoMy Mepioi IPOBOMMIN KOMIT IOTCpHY
Tomorpadiro (KT) ciib030BiABIAHMX HIISXIB 3@ pO3POOIEHOI0 METOAMKOIO, @ XBOPUM miArpymn 1B i 2B — 3a TpaauiiiHuM aJropuT™MOM.
CraTuCTUYHUH aHai3 IPOBOIMIIH 32 JIONIOMOTroro Jtinen3oBanoi nporpamu MedCalc (MedCalc Software bvba, Ostend, Belgium; 2017).

Pesyabraru. ¥V manientis niarpyn 2A, 2B i rpynu 3 B nepiox 1,5 Micsiui micns onepanii Oyau 3adikcoBaHi MiCLieBl yCKIaAHEHHS 3
00Ky ouHOTO s0yKa: eniopa y mepioJ] HOCIHHS IMIIAHTA, BUPAKCHUH KOH IOHKTHBIT, BUMAAIHHS Ta 3MIIICHHS IMIUIAHTA, MPAHYJISLiT
Yy AUBIHII HHXKHBOTO CIII3HOTO KaHAJIBIS, EKTOMisS HIDKHBOT CIi3HOT Touku. [TomiOHuX yckiaaHeHb y namieHTtiB miarpyn 1A i 1B He
cnocrepiranoch. Y nauientiB niarpyn 1B, 2B i rpynu 3 B panHbOMy micisioniepauiiHoMy mnepioni Oynu 3adikcoBaHi pi3HOTO CTyHEHs
BUPAKEHOCTI HAOPSKIIICTh HIDKHBOI ITOBIKH, @ TAKOXK HOCOBI KPOBOTEUi MiCIIs BUIAICHHS TAMIIOHIB. Y manieHTiB miarpymn 1A i 2A raxi
YCKJIQJIHEHHS HE CIIOCTEPIralkCh, i BIAMIHHICTh MK IpyIaMu OyJia CTaTHCTHYHO 3Hauyioro (p<0,05).

BucnoBok. KT cibozoigsianux nuisixis Ta EEJIIIPC 3a po3poOneHrMMH METOIMKaMH € ¢(eKTHBHUMH Ta J03BOJISIOTH HPH iX
MO€IHAHOMY 3aCTOCYBaHHI YHUKHYTH MICLEBUX YCKJIaJHEHb 3 00Ky NOPOKHUHHU HOCA Ta OYHOTO s0IyKa.

KurouoBi c10Ba: XpoHIYHUI HaKPIOMUCTUT, eHAOHA3AIbHA JAKPIOLUCTOPUHOCTOMIS, yCKIIAHECHHS.
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OCJIO’)KHEHMUS ITPU XUPYPI'HYECKOM JIEYEHUU BOJIBHBIX C XPOHUYECKUM
JAKPHOIIUCTUTOM

Munaes A.A.

JloHeykuil HAYUOHANbHBII MeOUYUHCKUL yHusepcumem, Jluman, Ykpauna
dr.min.alex@gmail.com

AKTyaJbHOCTb. D(PPeKTuBHOE JiedeHue XpoHuyeckoro nakpuonucrura (XJ[) ocraercs axkryaibHOW mpoOiaeMol COBpEeMEHHOI
o ranpMonoruu U puHONOrHY. IIpy M3ydeHHH 3TOro BOIpOCca HE BCETa YAEIIeTCs JOCTATOYHOTO BHUMAHHS OCJIOKHEHHAM.

Lenn: mpoaHaIM3NPOBATh UMEIOLIUECS OCIOKHEHUS IIPH XUPYPIHIECKOM JIedeHUH O0IbHBIX ¢ X /1.

Marepuaabl u Mmertoabl. Mccienyemyro rpynmy (1 rpymma) cocraBwim 45 mamueHtoB ¢ X/, KOTOpbIM SHJIOHA3aibHAas
snjockonrueckas aakpuouucropurocromust (EEJILIPC) Beinonnena no pa3padboranHoii coOCTBEHHON MeToauKe. B rpynimy cpaBHeHus
(2 rpynma) Obun BKIOYEHBI 36 OONBHBIX, KOTOPBIM IOCHe BhlmonHeHus paspaborannoil EEJIIIPC B 30HY RaKpHOPHUHOCTOMBI
yCTaHaBIMBAJIM IPOBOIHUK U3 ToauBHHWIXIopHaa ([IBX). B koHTpOonsHyro rpynmy (3 rpynmna) Borutu 28 manueHToB, kotropsiM EEJILIPC
BBIIOJIHAIN 0 TPAJUIHOHHOM METOAMKE: C COXPAHEHHEM M IUIACTUYECKOH YKJIaJKOH CIM3HCTBIX JIOCKYTOB M ¢ ycTaHoBKoW ITBX-
npoBozanuka. [TaruenTst 1 u 2 rpynn Obuin pa3zieneHsl Ha 2 noArpynns: B 1A 1 2A BOLLIM HaLUEHTHI, KOTOPHIM B IIPEAONEPALUOHHOM
MepUoe MPOBOIMIN KOMIbIOTEpHYI0 ToMorpaduto (KT) ciae3ooTBopsmux myTeid mo pa3paboTaHHOW METOHKE, a OOJBHBIM TOIPYIII
1B u 2B — no tpagunuoHHOMY anroputMy. CTaTHCTHYSCKHI aHATIN3 IPOBOIIIIM C IOMOIIBIO JINIICH3UPOBaHHOI mporpammel MedCalce
(MedCalc Software bvba, Ostend, Belgium; 2017).

Pe3yabrarbl. Y nanueHToB noarpyni 2A, 2B u rpynnsl 3 B nepuof 1,5 mecsna nocie onepanuu 0bun 3a)MKCUPOBAHbI MECTHbIE
OCJIOXHEHHUS CO CTOPOHBI NIA3HOTO s0/10Ka: enudopa B MEPUOJ HOIICHUS UMIUIAHTA, BBHIPAXKEHHBI KOHBIOHKTHBUT, BBINAJCHUC U
CMEICHUE NMIUIAHTA, TPAHYISINH B 00JIaCTH HIDKHETO CIE3HOTO KaHAIIbIA, SKTOINS HIDKHEH cIe3HOH TOuKH. [10M00HBIX 0CI0KHeHUH
y nanueHToB noArpymni 1A u 1B He Habmroganoce. Y namueHToB noarpynn 1B, 2B u rpymniisl 3 B paHHEM MOCICONIepaliOHHOM TIEPUOIE
ObL1M 3a(DMKCHUPOBAHBI PA3JINYHON CTEIIEHH BHIPAXKEHHOCTH OTEYHOCTh HIKHETO BEKA, a TAKKe HOCOBbIE KPOBOTEUCHHS IIOCIIE YIAICHUs
TaMIIOHOB. Y MAIlUEHTOB MOATPYNI 1A u 2A Takue OCIOXKHEHUS He HaOMIONAIKCh, U Pa3Inuie MEXITy IPyNIaMu OblIa CTaTHCTHYECKU
sraunmoii (p <0,05).

BoiBoawl. KT ciiezoorBossiux myTeid u D3J[LIPC mo pazpadoraHHbIM MeTOIHKaM 3()PEKTHBHBI U [TO3BOJISIOT P KX OHOBPEMEHHOM
[IPUMEHEHHUU U30eKaTh MECTHBIX OCIOKHEHUH CO CTOPOHBI MOJIOCTH HOCA U TIa3HOrO s0J10Ka.

KiroueBble cj10Ba: XpOHUUECKUI JaKPUOLMCTUT, HIOHA3AIbHAS JaKPHOLUCTOPUHOCTOMUS, OCIIOKHCHUSL.
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Relevance. In recent years, many have been devoted to the problem of the temporomandibular joint (TMJ) diseases, in which the
attention is paid to the widespread pathology of TMJ at young people, which develops against the background of genetically-determined
weakness of connective tissue (CTs), which is also present occurrence of various concomitant diseases of polygenic-multifactorial

nature, including the organs of the urinary system (US).

The study of the state of the iris is used as a screening technique that allows you to quickly, simply, harmlessly, informatively,
painlessly, non-invasively diagnose the genetically determined structural and functional state and quality of the CTs.

Objective. To investigate the iris changes at patients with TMJ and US diseases, to reveal the dependence of the occurrence of
degenerative-dystrophic and destructive-inflammatory changes in the joints and US on the structural and functional state of the CTs, to
supplement the known traditional methods of diagnosing genetically determined CTs weakness.

Materials and methods. The study involved 54 patients (men — 14, women — 40), whose average age were 37.3£7.6 years, who
were treated at the Dental Medical Center of the Bogomolets NMU. Control group — 22 patients (men — 10, women — 12) without general
somatic pathology, with a physiological bite, without signs of TMJ diseases, whose average age was 25.7+6.8 years. Main group — 22
patients (men — 4, women — 28) with TMJ diseases and US pathology, whose average age were 31.6+7.7 years.

Iridobiomicroscopy was performed in patients of both groups. Iridogenetic constitutional signs were determined: color of eyes,
constitutional type after E.S. Velkhover, type with the connective tissue weakness after I. Deck, density of iris stoma.

The obtained laboratory data were referenced in the International System of Units and processed by variational statistics using
MedStat and EZR v.1.35 (Saitama Medical Center, Jichi Medical University, Saitama, Japan, 2017), which is a graphical interface to
RFSC (The R Foundation for Statistical Computing, Vienna, Austria).

Results. Among the examined patients with TMJ diseases and MVS pathology, 75% showed predominantly light eye color and V
degree (46.9%) of iris stroma density, in the control group: dark iris color (54.5%) and II degree (68.2%) of iris density.

Iridogenetic constitutional signs of the CT weakness in the patients with TMJ diseases have been determined: light color of eyes,
radial-lacunar constitutional type after E.S. Velkhover (75%), lymphatic constitutional type with the connective tissue weakness after 1.

Deck (57,9%).

Structural local or chromatic changes of the iris stroma in the projection region of the kidney (75%) and bladder (43.6%) in young
patients with TMJ diseases showed a congenital weakness of the CTs of these organs and a tendency to develop pathology of the US.

Conclusions. Patients with degenerative-dystrophic and destructive-inflammatory diseases of the TMJ and concomitant US pathology
are characterized by iridogenetic constitutional signs of the CTs weakness in the patients with TMJ diseases have been determined: light
color of eyes, radial-lacunar constitutional type after E.S. Velkhover, low degree of iris stroma density, lymphatic constitutional type with

the connective tissue weakness after I. Deck.

Structural local or chromatic changes of the iris stroma in the projection region of the kidney and bladder in young patients with TMJ
diseases showed a congenital weakness of the CTs of these organs and a tendency to develop pathology of the US.

It can be assumed that the development of TMJ diseases in young patients is based on dysplastic changes in the CTs system, which
is additionally manifested in the examined patients by pathological changes in the US.

Iridobiomicroscopy, as a screening technique for determining the structural and functional state of CTs, makes it possible to increase
the accuracy of diagnostics when examining patients with TMJ diseases who have concomitant pathology of internal organs, including US.

Keywords: temporomandibular joint, connective tissue, kidneys, urinary system, iris, iridobiomicroscopy.

Relevance. The urgency of the problem of
diagnosing the state of the temporomandibular joint
(TMJ) is due to the high prevalence of joint diseases in
persons of different sexes and ages, develops against the
background of genetically determined connective tissue
(CTs) weakness, which is at the same time the basis
for the occurrence of various concomitant diseases of a
polygenic multifactorial nature. , including organs of the
urinary system (UC) [1-3].

The common origin of the US and the CTs system,
a significant number of connective tissue elements
involved in its structure, with congenital weakness and
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inferiority of CTs elements, determine the development
of various pathologies of the kidneys and urinary tract
[4-6].

The TMJ is built from different types of connective
tissue: the ligamentous apparatus and connective tissue
capsule, articular cartilage, fibrous disc cartilage, CTs
layers between the masticatory muscle bundles, therefore
there is a high likelihood of developing TMJ pathology in
case of inferiority of connective tissue elements [2, 7, 8].

The use of the method of iridology in dental surgery
and maxillofacial surgery is due to the need to consider
diseases of the temporomandibular joints in the plane of
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organismic multiple organ pathology, which is caused
by genetically determined weakness of the connective
tissue, pathology of internal organs and body systems;
to carry out early diagnosis of concomitant diseases,
depending on their iridovisceral manifestations, to
predict the long-term possible realization of organ
weakness and the course of diseases, to identify a number
of dysfunctions and diseases in the preclinical stage of
disease development [9].

Iridology is a method for indicating diseases with
adaptive trophic changes in the iris of the eye (IE).

It is known that the iris is a unique structure onto
which all organs of the human body are projected, and
reflects congenital defects associated with the state of
connective tissue and are fixed in the genotype by the
fourth generation inclusive [2, 10-12]. IE mainly consists
of structural elements CTs. Due to their superficial
location, the IE connective structure is easily accessible
for examination by biomicroscopy.

The folding structure of the iris determines the
formation of a large number of various informative signs
on it - chromatic or structural local changes in the stroma:
enlightenment, pigment and toxic spots, inclusions, rosy
fiber, lacunae, rings, radiance, and the like. Evaluation of
these changes, taking into account the projection zones
of the human body (somatotopic division) into IE, allows
with a certain accuracy to establish the location of the
pathological focus, taking into account the iridovisceral
connection, to carry out nonspecific topical diagnosis of
diseases [11, 12].

Iridological studies indicate that the genetically
determined state of CTs as a whole reflects the
constitutional type, the density of trabecular fibers, and
the color of IE as well. [10, 11].

In this regard, iridology is used as a screening
technique that allows you to quickly, simply, harmlessly,
informatively, painlessly, non-invasively diagnose a
genetically determined structural-functional state and
quality of CTs in patients with TMJ and US diseases [9].

Objective. To investigate the iris changes at patients
with TMJ and US diseases, to reveal the dependence
of the occurrence of degenerative-dystrophic and
destructive-inflammatory changes in the joints and
US on the structural and functional state of the CTs, to
supplement the known traditional methods of diagnosing
genetically determined CTs weakness.

MATERIALS AND METHODS

The study involved 54 patients (men — 14, women —
40), whose average age was 37.3+7.6 years, who were
treated at the Dental Medical Center of the Bogomolets
NMU. Control group—22 patients (men— 10, women—12)
without general somatic pathology, with a physiological
bite, without signs of TMJ diseases, whose average age
was 25.7+6.8 years. Main group — 22 patients (men —
4, women — 28) with TMJ diseases and US pathology,
whose average age were 31.6+7.7 years.
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Examination of patients were carried out according
to the method of examination of patients with TMJ
diseases. Orthopantomography with examination of the
heads of the lower jaw, radiography of the TMJ with
an open mouth behind Parma, computed tomography
(CT) or magnetic resonance imaging (MRI) of the TMJ,
iridobiomicroscopy were mandatory.

Iridobiomicroscopy was carried out to diagnose the
genetically determined state of CTs of the organism, as
evidenced by the structure of the iris of the eye.

IE eyes were examined visually (iridoscopy) with
the naked eye and using a magnifying glass with a
magnification of 6 times (biomicroscopy), photographed
with a Nikon D60 digital camera (iridography),
after which the image was stored in a PC database. If
necessary, the image was processed using graphic editors
and programs GIDRA, ESID-3, Adoble Photoshop CS5
12.0, and ACDSee Pro6 Photo Manager. To establish
an iridological diagnosis, patients were examined in the
first half of the day between 11 and 13 o’clock, when the
pupils have the smallest size, general and local changes
in the IE are clearly manifested.

The color of the iris of the eyes (light, dark), the
density of trabeculae was determined according to the
method of Jensen B. (I-VI degrees) [11], iridogenetic type
according to E.S. Velkhover (radial, radially uniform,
radially lacunar) [10], iridogenetic constitutional type
according to Deck I. (lymphatic, hematogenous, mixed
constitution) [10, 11].

The color of the iris of the eye is a genetic trait,
inherited by a dominant or recessive route and depends
on the number of pigment cells in the stroma. Light-eyed
patients have weak protective filters of the iris, which
contributes to the development of an imbalance between
the protective function of the iris and the regulation of
the energy potential of the reticular formation, which is
the basis for certain changes in the human body [10-12].

Of great importance for iridodiagnostics is the density
of the iris, which is determined by the proximity of the
fibers to each other, the fineness of the structures. A clean,
dense iris is a sign of a healthy body. The density of the
iris structure determines the viability of the body, reflects
muscle tone, resistance, the ability to repair various
tissues. Iris with dense fibers indicates that a person has
good restorative forces, sufficient regenerative potential.
Looseness of the fibers indicates low resistance and weak
innate regenerative activity. The degree of density of the
iris makes it possible to predict the occurrence and course
of severe diseases, indicates the genetic characteristics of
man [9-12].

The following degrees of density of the iris of the eye
have been identified [10]: I, II degrees — a dense stroma,
characteristic of people with good health and heredity,
strong musculoskeletal system; III degree — trabeculae
stretched, weakened, tortuous, which indicates a weak
connective tissue of organs and systems of the body.
Such people have increased fatigue, low resistance,
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predisposition to dysfunctions, which often turn into
diseases; IV degree — thinned fibers are tortuous, the
gaps between them are elongated, oval in shape. The
absence of a homogeneous stroma indicates a low tone of
organs and tissues, which indicates poor health, painful
response to changes in external and internal factors; V, VI
degrees — weak and very weak structure of the connective
tissue of the iris. The stroma of the iris of the eye has
numerous depressions and cavities that change the color
of the iris, dramatically deforming the structure of the
circle of the autonomous ring. This structure of the iris
indicates the presence of severe hereditary (genetic) [10,
11] and acquired diseases, weak constitution and low
body defenses.

Belonging to one of the iridogenetic types also
indicates the characteristics of the human body. The
radial type, determined by the method of E.S. Velkhover
[10], has thin fibers that fit tightly to each other. The
radial homogeneous type combines a radial pattern with
a dense, homogenously colored ciliary circle. The first
and second types are a sign of good constitution and
good health. The radial-lacunar type has a thinned, loose
connective tissue stroma with scattered depressions —
lacunae, which resembles a thin, in places ruptured plate
with a chaotic pattern of trabeculae and crypts. This type
is inherent in people with a weaker constitution, who
often get sick, complain of dysfunction of various organs.

For a more detailed study and a complete reflection of
the relationship between the morpho-functional features
of the iris and the body as a whole, the iridogenetic
constitutional type was determined according to I. Deck
[10-12]. Research and taxonomy of iris types was carried
out on the basis of analysis of individual areas and the
general picture of the iris, taking into account its color
and the presence of certain structural signs.

There are the following iridogenetic constitutional
types:

1). Lymphatic constitution, which includes the
following types: purely lymphatic type — blue
or gray primary color, labile stroma, tortuous,
unstable passage of trabeculae in the miliary
belt, a clear autonomous ring; hydrogenoid type,
in which endogenous pathogenic factors were
manifested by signs in the form of light flakes
and lymphatic rosary (white “pearls” on the
periphery of the iris); type with weakness of CTs
— the presence of a large number of gaps, cracks
in the stroma of the iris, atrophy of elastic CTs, its
genetically determined weakness; neurogenic type
— blue or brown eye color, fibrous structure with
a clear pattern, straight, stretched iris trabeculae.

2). Hematogenous constitution includes purely
hematogenous  and latent  tetanic  types.
Hematogenous constitution is characterized by
the presence of brown IE. The latent tetanic type,
regardless of color, is characterized by pronounced
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spastic (adaptation) rings and toxic radiance of the
iris.

3). Mixed constitution (bile type) — the main layer of

IE in most cases has a blue-gray color, and the
crypt layer — brown.

In the future, the iris was inspected by topographic
zones and sectors. We studied the central part of the iris
— the pupil area, which corresponds to the projection
of the gastrointestinal tract (GIT), and the ciliary
area — the projection of most organs and systems.
According to the scheme of projection zones of the
human body B. Jensen, the urinary system is projected
on the right iris (in hours): bladder and ureters — 4.45-
5.00, kidneys — 5.30-5.55 and on the left iris: kidneys
— 6.05-6.30, bladder and ureters — 7.0-7.15; and the
TMI sector is located at 10.30-10.45 on the right eye
and 1.15-1.30 on the left [9, 11]. The following signs
were determined: structural (sinuous, whitish iris
fibers, stroma defoliation, lacunae); toxic-dystrophic
(lymphatic rosary, toxic radiance, pigmentation);
reflex (adaptation rings, protrusion/retraction of the
autonomous ring).

The obtained laboratory data were referenced in
the International System of Units and processed by
variational statistics using MedStat and EZR v.1.35
(Saitama Medical Center, Jichi Medical University,
Saitama, Japan, 2017), which is a graphical interface
to RFSC (The R Foundation for Statistical Computing,
Vienna, Austria). [13].

RESULTS AND DISCUSSION

According to X-ray examination, all patients of
the main group (100%) had some degree of structural
changes in the TMJ and concomitant pathology of
the urinary system, diagnosed by a nephrologist. The
surveyed persons of the control group did not have these
changes.

The vast majority of patients in the study group were
women — 28 people (87.5%), young men with TMJ
disease on the background of pathology of the urinary
system were less common — 4 (12.5%), which correlates
with the literature on the prevalence of this type of
disease in patients of different sexes [1, 2].

As a result of the study, patients were diagnosed
with pathology of the kidneys and urinary tract: chronic
cystitis — 12 (37.5%) cases; oxalate or urate crystalluria
— 12 (37.5%); nephroptosis — 3 (9.4%); urolithiasis —
2 (6.3%); chronic pyelonephritis — 2 (6.3%); double
kidney — 1 (3.1%).

Patients in the control group, according to anamnestic
data, had isolated changes in the urinary system: acute
cystitis was found in 1 (4.5%) person, and oxalate
crystalluria in 1 (4.5%) of the subjects.

In the analysis of iris in patients of the main group,
dark eye color was found in 8 people, light — in 24,
which was, respectively, 25% and 75% of the total
number of subjects in the group. The degree of density of
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trabeculae according to Jensen B.: I — 0, II - 2 (6.25%),
I — 2 (6.25%), IV — 11 (34.4%), V — 15 (46.9 %), VI
— 3 (9.4%). In the control group, dark iris color was
diagnosed in 12 (54.5%) people; light — in 10 (45.6%).
The density of iris trabeculae was: [ — 5 (22.7%); 11 — 15
(68.2%); I — 2 (9.1%) people. In the group of persons
with pathological changes in the TMJ, the light color of
the eyes prevailed, the most common was the V degree
of density of the iris. Long thin and tortuous trabeculae
formed gaps and indicated a significant weakness of the
CTs of the body. The control group was dominated by
dark iris color and I and II degrees of iris density, which
indicated good health, unencumbered heredity, good
regenerative potential.

The existing hereditary predisposition to connective
tissue weakness in patients with degenerative-dystrophic
and destructive-inflammatory processes in the TMIJ
and pathology of the urinary system was detected in
the determination of iridogenetic constitutional types
by Velkhover E.S. Analysis of iridobiomicroscopic
examination data showed that the main group of patients
was dominated by radial-lacunar type of iris — 24 people,
which was 75% of the total number of patients in the
group. Radial-type iriss had 5 (15.6%) persons, and
radially-homogeneous — 3 (9.4%). The control group
had: radial-lacunar type of iris — 5 (22.7%), radial —
12 (54.5%), radially homogeneous — 5 (19.23%).

The obtained values suggest that internal
degenerative-dystrophic and destructive-inflammatory
changes in the TMJ and pathology of the urinary system
were associated with genetically determined weak
structural and functional state of the connective tissue of
the subjects, which is characteristic of iris with radial-
lacunar type of stroma.

Detailed  determination of the iridogenetic
constitutional type according to Deck I. was carried
out on the basis of the analysis of separate sites and the
general picture of an iris, taking into account color of an
iris and existence of these or those structural signs.

According to the obtained data, in the main group the
majority of patients had a lymphatic constitution — 19
(59.4%) persons, hematogenous and mixed constitution
were less common — 5 (15.6%) and 8 (25%), respectively.
Types of lymphatic constitution were distributed as
follows: type with connective tissue weakness — 11
(57.9%), purely lymphatic — 5 (26.3%), hydrogenoid
— 2 (10.5%), neurogenic — 1 (5.3%) ). Hematogenous
constitution had a purely hematogenous type — 3 (60%),
latent tetanic — 2 (40%). The mixed constitution was
represented by the bile type — 8 (100%).

The distribution of iridogenetic constitutional type
in the control group differed: lymphatic constitution
was represented by only two types: purely lymphatic —
7 (31.8%) and neurogenic — 2 (9.1%). Hematogenous
constitution: 5 (22.7%) of the examined had a purely
hematogenous type, 1 (4.6%) had a latent tetanic type,
and 7 (31.8%) had a mixed constitution.
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Examination of the iris of the eye by topographic
areas, sectors, conducted in patients with pathology of
the TMJ and urinary system, showed that the projection
of the kidneys and urinary system had the following
changes: gaps, deflection and tortuosity of stroma fibers,
protrusion of the autonomic ring, pigment spots, toxin's
and lymphatic rosary. The examination took into account
the structural and toxic-dystrophic signs that appeared on
atleastone of theirises [2]. These changes in the projection
of the kidneys were in 24 (75%) patients, and changes
in the bladder — in 14 (43.6%) people. Manifestations
of nephroptosis, abnormalities of kidney development,
chronic pyelonephritis, cystitis, crystalluria, which were
found in patients with arthropathies of the TMJ, are a
marker of genetic weakness of the urinary system.

Patients with crystalluria and urolithiasis were more
likely to have brown eyes, a combination of structural
signs of the iris (lacunae, fibrous stroma) with chromatic
ones (pigment spots, pigment sand). In patients with
nephroptosis, reflex (protrusion of the autonomic ring)
and structural disorders of the iris stroma in the form
of trabecular deposition were predominant. Individuals
with chronic cystitis had changes in the projection area of
the bladder in the form of tortuosity of the iris trabeculae,
stroma fibers, the presence of toxic and lymphatic rosary.

Thus, after a detailed analysis of iridogenetic features
of the iris of the eye, analyzing the anamnestic data of
patients and features of the condition of the iris of the
eye, we can assume that light eye color, radial-lacunar
constitutional type according to Velkhover E.S., type
with connective tissue weakness according to Deck
I., reduced density of the iris stroma (V degree) in the
subjects are genetically determined traits that indicate
a weak connective tissue system, reduced protective
properties of the body, reduced organ tone and are the
basis for the development of various dysfunctions and
various pathologies, including degenerative dystrophic
lesions of the TMJ and diseases of the urinary system.

CONCLUSIONS

1. Patients with degenerative-dystrophic and
destructive-inflammatory diseases of the TMJ and
concomitant US pathology are characterized by
iridogenetic constitutional signs of the CTs weakness in
the patients with TMJ diseases have been determined:
light color of eyes (75%), radial-lacunar constitutional
type after E.S. Velkhover (75%), lymphatic constitutional
(59.4%), type with the connective tissue weakness after
I. Deck (57.9), low of iris stroma density (V degree —
46.9%).

2. Detected structural local or chromatic changes of
the iris stroma in the projection of the kidneys (75%) and
bladder (43.6%) in patients of the main group indicated
a congenital weakness of CT of these organs and a
tendency to develop pathology of the urinary system.

3. Based on the results of our studies, we can assume
that the development of TMJ in young patients is based
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on dysplastic changes in the CTs system, which are
additionally manifested in the examined patients by
pathological changes in the urinary system.

4. Iridobiomicroscopy, as a screening technique for
determining the structural and functional state of CTs,
makes it possible to increase the accuracy of diagnostics
when examining patients with TMJ diseases who have
concomitant pathology of internal organs, including US.

Sources of funding. This article has not received
financial support from a government, community, or
commercial organization.
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IRIS CHANGES AT PATIENTS WITH TEMPOROMANDIBULAR JOINT DISEASES AND URINARY SYSTEM PATHOLOGY

3MIHU IPUCA Y TALIE€EHTIB I3 3AXBOPIOBAHHSIMH CKPOHEBO-HUKHBOIINEJIEITHOT'O
CYITIOBA TA TTATOJIOTTEIO OPTAHIB CEYOBH/ILJIBHOI CHCTEMM

Kpuscaniscvka O.0.

Hayionaneruii meouunuti ynisepcumem imeni O. O. boeomonvysa, Kuis, Ykpaina
kryzanivska@gmail.com

AKTyaJbHiCTb. 32 OCTaHHI POKH MPOOIEMi 3aXBOPIOBAaHb CKPOHEBO-HIDKHBOIIEnenHoro cymoda (CHILIC) npucssueHo Gararo
I IEMI0JIOTIYHKUX POOIT, Y AKX 3BEPHEHO yBary Ha mupoky nommpenicts martonorii CHILC y 0ci6 Mo1010r0 BiKY, 110 PO3BUBAETHCS
Ha (oHI reHeTHYHO-eTepMiHOBaHOi ciabkocTi crionydnoi Tkanuuu (CT), 1o € BogHOYAC MIAIPYHTSM JUIsl BHHUKHEHHS Pi3HOMaHITHUX
CYIYyTHIX 3aXBOPIOBaHb MOTIr€HHO-MY/IBTU(AKTOPHOI IPUPOIH, B TOMY YHCHII OpraHiB cedoBuainpHoi cuctemu (CBC).

JlocimimKkeHHsT CTaHy IpUCy OKa BHKOPHUCTOBYBYIOTH SIK CKPHHIHI-METOAMKY, [IO J[O3BOJISIE MIBHJKO, MPOCTO, HELIKi/UIHBO,
iHpOpMaTUBHO, 0€300J1iCHO, HEIHBA3UBHO JIarHOCTYBATH T'€HETHYHO OOYMOBJICHHUI CTPYKTYpHO-(QYHKIIOHANbHHM cTaH Ta skicth CT
Opraismy.

Merta. BuBuutu cTaH ipucy oka y nanienrtis i3 3axoproBanHsiMu CHIIC 1 CBC, BUABUTH 3aJIKHICTh BUHUKHEHHS JCT€HEPATUBHO-
JUCTPOGIUHHUX 1 IeCTPYKTHBHO-3aMaIbHIX 3MiH y cyr1o0ax Ta CBC Big cTpykTypHO-(yHKIioHansHOTO cTany CT opranismy, 10IOBHUTH
BIZIOMI TPaIMIiiHI CIOCOOM IarHOCTHKK I'eHeTHYHO-CXMiIbHOI ciadkocTi CT.

Marepiaimu ta meromu. [IpoBeneHo oOcrexxeHHs 54 mamieHTiB (4onoBikiB — 14, xiHok — 40), cepenHiil BiK SKHX CTAHOBHB
37,3+7,6 pokiB, 1110 nepeOyBanu Ha KOHCYIbTAL] Ta JIIKyBaHHI B CTOMaTolorivHoMy MegudHomy LenTpi HMYVY imeni O.0O. Boromonbis.
KontponsHa rpyna cknana 22 ocoou (4010BikiB — 10, xiHOK — 12) Ge3 3aralbHOCOMaTHYHOI ITaToNOrii, 3 (hi3ionoriyHNM IpuKycoM, 6e3
o3nak ypaxxenns CHILIC, cepenniii Bik sikux ckiaB 25,7+6,8 pokiB. /1o OCHOBHOI Tpynu yBiinuio 32 marieHTy (40I0BIKIB — 4, )KIHOK —
28) i3 3axBoproBanHsMu CHILIC, cepenHiii Bik sikux ctaHoBUB 31,6 + 7,7 pokiB, i3 AereHepaTHBHO-IUCTPOGIYHIME 3aXBOPHOBAHHIMHI
CHIIIC i cynyTtHbOIO Hatonoriero CBC.

[TpoBoauny ipug06iOMIKPOCKOMIIO y MaIieHTiB 000X Ipyn. BusHauamu xomip paiiayxuoi obononku (PO) oka (cBiTnuii, TeMHHIL),
LIIJTBHICTh PO3TAIlyBaHHS Tpabekyn 3a Meroxmkoro Jensen B., ipumorenermunumid tum 3a BempxoBepom E.C., ipumoreHeTnuHmit
KOHCTHTYLIOHaMbHUI THH 32 Deck 1.

OtpumaHi aaHi 1a00paTOPHUX JOCIIKEHb HABOIMIN B MIKHAPOMHIM CHCTEMi OJMHUIL Ta 0OpOOIsIIM METOJaMu BapialiiHol
CTATUCTHUKH 3 BUKOPHUCTAaHHAM nakeTy MedStat Ta craructuunoro makery EZR v.1.35 (Saitama Medical Center, Jichi Medical Univer-
sity, Saitama, Japan, 2017).

PesyabraTn. Cepen obctexxennx narienTis i3 3axsoproBannsiMu CHIIIC i maronorieto CBC y 75% BuUsIBICHO IepeBasKHO CBITINI
Kouip ouei Ta V cryninb (46,9%) LIIBbHOCTI CTPOMU ipHca, B KOHTPOIIbHIN Ipymni — TeMHui komip ipucy (54,5%) ta 1l ctymnins (68,2%)
miasHOoCcTi PO.

Jlnst manieHTiB i3 AereHepaTHBHO-TUCTPOGIYHIMHE Ta AECTPYKTUBHO-3anaasHuMu 3MiHamu B CHILIC GyB xapakrepHHit pasiainbHO-
JaKyHapHUH KoHCTHTYLiiHuit THI 32 Benbxosep E.C. (75%), mimdarmana koucturyis (59,4%), Tun 3i cnadkictio CT 3a Deck 1(57,9%).

BusiBieHi CTpyKTypHI JIOKAJIbHI Y XPOMATU4YHI 3MIHU CTPOMH paiify’kHOI 0OOJIOHKHM OKa B IPOEKIiHHINA ainaHuUi HUPOK (75 %)
i ceuoBoro Mixypa (43,6 %) y namieHTiB MOJIO0TO BiKy i3 3axBoptoBaHHsaMu CHIIC cBiguunu npo HasiBHY BpomkeHy ciadkicts CT
3a3HAYCHUX OPTaHiB Ta CXWIBHICTB 10 po3BUTKY naroiorii CBC.

BucnoBku. /I TalieHTiB i3 JereHepaTHBHO-IUCTPOMIYHUMHU Ta AECTPYKTHBHO-3amanbHUMH 3axBoproBanHsmu CHILC i
cynytHboro mnaronorietro CBC xapakrepHi ipuJOreHeTH4Hi KOHCTHTYUiiHI o3Haku ciabkocti CT: cBiTiamMi Konip ouel, paaiaibHO-
JIaKyHapHUI KOHCTUTYIiMHUN Tun 3a Benbxosep E.C., nimdarnuna xonctutynis, Tun 3i caadkictio CT 3a Deck ., Hu3pka minbHiCTh
CTPOMHU ipHca.

BusiiieH1 CTPYKTYypHI JIOKaJIbHI Y¥ XpOMATH4Hi 3MiH cTpoMu PO oKa B MPOEKIIHHIN AUISHIII HUPOK 1 CEYOBOT0 Mixypa y HaIli€HTIB
OCHOBHOI I'pYIIH CBIIYMJIM NIPO HasiBHY Bpo/pkeHy cinadkicts CT 3a3HaueHUX OpraHiB Ta CXHIbHICTH 70 po3BUTKY natosorii CBC.

MoxHa IPHUIYCTUTH, IO B OCHOBI po3BUTKY 3axBoptoBaHb CHIIC y mamieHTiB MOJIOAOTrO BIKy JIeKaTh OUCILIACTUYHI 3MiHH B
cucremi CT, siKi 0AaTKOBO MPOSIBISIFOTHCS Y 00CTEKEHHX MAIie€HTiB ratonoriuniuMu 3mMinamu CBC.

[TpoBeneHust ipua00IOMIKPOCKOIIT, SIK CKPUHIHI-METOJMKHM BH3HAYCHHs CTPYKTypHO-(pyHKIioHanbHOro crany CT, mo3Boisie
MiZABUIIUTH TOYHICTb AIarHOCTUKH NP 00CTeKEeHH1 nanieHTiB 13 3axBoproBaHHsMu CHILC, ski MaloTh CynyTHIO HATOJIOT0 BHYTPILIHIX
oprasis, y ToMy umcii 3axsoproBaHas CBC.

KurouoBi ciioBa: CKpOHEBO-HIKHBOLIEICITHUN CyITI00, CIIONyYHA TKaHMHA, HUPKH, CEYOBUIUIBHA CHCTEMa, paiily’kHa 000JIOHKa
oKa, ipr10010MiIKPOCKOITIsI.
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MU3MEHEHUS UPUCA Y HAIHUEHTOB C 3ABOJIEBAHUSIMHA BUCOYHO-
HWKHEYEJIOCTHOT'O CYCTABA M ITATOJIOTUEA OPTAHOB MOYEBBIJIEJIUTEJILHOM
CUCTEMBI

Kpoisicanosckas O.A.

Hayuonanvuwiti meouyuncxuil ynueepcumem umenu A.A. Bocomonvya, Kues, Yxpauna
kryzanivska@gmail.com

AKTyaJIbHOCTD. 3a IMocieHue roJpl npodieme 3adosieBaHuil BUCOYHO-HIDKHEUemocTHoro cycraBa (BHUC) nmocesiieHo MHOro
SMUAEMUOIOIHYECKUX PadoT, B KOTOPBIX 00palleHO BHUMAaHUE Ha MIUPOKYIO pacHpocTpaHeHHOCTs natonoruy BHUC y nun monozxoro
BO3pacTa, KOTopasi pa3BHBaeTCs Ha (POHE TCHETHUYCCKH JICTCPMHUHUPOBAHHON crnaboctu coenunutenbHoi Tkauu (CT), uto sBisiercs
OJHOBPEMEHHO OCHOBOH [UISi BOSHUKHOBEHHS Pa3JIMYHBIX COIYTCTBYIOIINX 3a00JICBaHUI MOIUTCHHO-MYIBTH(H)AKTOPHON MPUPOJB, B
TOM YHCJIe OPraHOB MoueBblenuTeNbHON cuctembl (MBC).

HccnenoBaHue cOCTOAHHMSA HpHCa IVa3a HCHOIBb3YIOT KAK CKPUHUHI-METOIUKY, IMO3BOJLIOLIYIO OBICTPO, IPOCTO, OE3BpeHO,
nH(OPMATHBHO, 0€300JIC3HCHHO, HEMHBA3UBHO AMArHOCTHPOBATH TCHETHYECKH ACTEPMHHHPOBAHHOE CTPYKTYPHO-(YHKIHOHAIEHOE
cocrosinue 1 kadyectBo CT opranusma.

Heab. M3yunts cocrosHue upuca masza y nanuentoB ¢ 3adoneBanusivu BHUC u MBC, BbISIBUTH 3aBUCHMOCTH BO3HHMKHOBEHHS
JIeTEHEPATUBHO-IUCTPOPUIECKHIX U JeCTPYKTUBHO-BOCHIATUTEIbHBIX U3MEHEHUH B cycTaBax 1 MBC 0T cTpyKTypHO-(hYHKIIOHAILHOTO
cocrosausi CT oprann3ma, JOMOJIHUTH H3BECTHBIE TPAUIIMOHHBIE CIIOCOOBI IMarHOCTHKU T€HETUYECKH IeTepMUHUPOBaHHO# cradoctu CT.

Marepuainsl 1 Metoabl. [IpoBeneno oOcnenoBanue 54 naumeHToB (My)KuuH — 14, skeHumH — 40), cpeaHUIl BO3pacT KOTOPBIX
cocrasisul 37,3 £ 7,6 jeT, HAXOAMBLIMXCS HA KOHCYJbTALlMU M JICYEHUH B CTOMATOJIOTMYECKOM MeauuuHCKkoM 1ienTpe HMY umenn
A.A. boromonsua. KontponeHas rpynma cocraBuia 22 yenoBeka (My:xuuH — 10, xxeHmuH — 12) 6e3 o0mecoMaTuueckoi aToI0TUH,
¢ (PU3HOIOTHYECKUM MPUKYCOM, Oe3 npu3HakoB nopaxenus BHUC, cpeauunii Bo3pact KoTopbix coctaBui 25,7 = 6,8 jer. B ocHOBHYIO
rpyrimy Bouuto 32 manpenTa (My»x4uH — 4, xeHinH — 28) ¢ 3aboneBannsimu BHUC, cpennuii Bo3pact koTopsix coctaBmi 31,6 £ 7,7 1er,
¢ nereHepaTuBHO-aucTpoduueckumu 3abonesanmsmu BHUC u conyrerytomieit naronorueit CBC.

IIpoBoaunu uUpUAOOHMOMHKDOCKONHUIO y MAanUMeHToB obeux rpymm. Onpenensnn uBeT pany:xkHoi obomouku (PO) rmasa
(CBeTNBIN, TEMHBIH), INIOTHOCTh PAcIOIIOKEHUS Tpadekyn mo Meromuke Jensen B., mpunmorenerndeckuil tun mo Bensxosepy E.C.,
HPUAOTCHETHUCCKHI KOHCTUTYHOHAIBHBIHA THIl 110 Deck 1.

[lonyueHHble qaHHbIE JJAOOPATOPHBIX MCCIIEIOBAaHUN MPUBOAMIN B MeXTyHapOJAHON cUCcTeMe eMHUI U 00pabdaThiBaJId METOAMU
BapUAIMOHHON CTATUCTUKU C UCTONb30BaHUeM naketa MedStat u ctaructuueckoro nakera EZR v.1.35 (Saitama Medical Center, Jichi
Medical University, Saitama, Japan, 2017).

PesynbTarsl. Cpeau o0cie1oBaHHBIX naueHToB ¢ 3adoneBanusMu BHUC u natonorueit MBC y 75% BBISIBJICHBI IPEUMYIIIECTBEHHO
CBETIIbIH 11BeT I1a3 1 V crenens (46,9%) MIOTHOCTH CTPOMBI MpHCa, B KOHTPOJILHOM rpymiie — TéMHbIH 1BeT upuca (54,5%) u Il crenenn
(68,2%) mnotHoctu PO.

JI71s1 TarueHToB ¢ AeTeHePaTUBHO-IUCTPOGHUECKUMH U JeCTPYKTHBHO-BOCHATUTEIbHBIMY n3MeHeHHsaMH B BHUC Ob11 XapakTepeH
paguaNbHO-TaKyHApHBII KOHCTHUTYLHOHAIBHEIH THH 10 Benbxosepy E.C. (75%), numdarnueckas xoHctuTynus (59,4%), tum co
cnabocetpo CT mo Deck 1. (57,9%).

BrlsiBIeHHBIE CTPYKTYPHBIE JIOKAJIbHBIE WIM XPOMAaTHYECKUE U3MEHEHHSI CTPOMBI Pajy’KHOH OOOJIOYKH IVa3a B HMPOEKUHMOHHOMN
3oHe nouek (75%) u moueBoro my3sips (43,6%) y maMeHTOB MOJIOAOTO Bo3pacrta ¢ 3aboneBanusimu BHUC cBunerenscTBOBain 00
nMeroreicst BpoxxaeHHol ciadocti CT yka3aHHBIX OPraHOB M CKJIIOHHOCTB K pa3BHTHIO maroorun MBC.

BoiBonpl. /sl MAalMEHTOB € JIErCHEPaTHBHO-IUCTPOPHUICCKIMH U JECTPYKTUBHO-BOCHAIUTENBHBIMU 3a0oseBanusmMu BHUC u
comyrcTBytomeid naronorueid CBC xapakrepHbl UPUIOTeHETHYECKUE KOHCTUTYLMOHANIbHbBIE npu3Haku ciaaboctu CT: cBemiblid nper
a3, paJualbHO-TaKyHApHBII KOHCTUTYIIMOHAIBHEIN Tu 110 Bembxosepy E.C., mumdaruueckas KoHCTUTYLUS, TUI co cnadoctio CT
o Deck 1., HU3Kas IIIOTHOCTB CTPOMBI HpHCA.

BrusiBieHHBIE CTPYKTYpHBIE JIOKAJIBHBIE WJIM XpOMaTHYeckue HM3MeHeHui crpombl PO m1a3a B NpOEKLMOHHOM 30HE IMOYEK M
MOYEBOTO ITy3bIps y HALIUEHTOB OCHOBHOM TPYIIITbI CBUAETENLCTBOBAIN 00 UMerolIeiicst BpoxkaeHHoi ciadoctu CT yka3aHHBIX OpraHOB
U CKJIOHHOCTH K pa3BUTHIO Maroioruu MBC.

MOXXHO TPEOIKUTh, YTO B OCHOBE pa3BuTus 3aboneBannit BHUC y nmanneHToB MOJIOZOT0 BO3pacTa JIexkaT AMCIUIACTUYECKUE
n3menenus B cucreme CT, 4TO JOMOIHUTENBLHO NMPOSIBISETCS Y 00C/I€10BaHHbIX ITALMEHTOB M1aTOJI0rnYecKkuMu nu3menenusmu MBC.

IIpoBenenne MpUIOOMOMUKPOCKONUH, KAaK CKPUHMHI-METOAUKU ONpENeNIeHHs CTPYKTYpHO-(pyHKUHOHANbHOro cocrosiHus CT,
[103BOJISAET TOBBICUTH TOYHOCTh JUATHOCTUKY IIPH 00C/Ie10BaHNH MAIIUEHTOB ¢ 3a0oneBanusiMu BHUC, KoTopble HMEIOT COITYy TCTBYIOLIYIO
[aTOJIOTHIO BHYTPEHHHUX OPraHOB, B TOM uucie 3adoneBanus MBC.

KitroueBble ¢J10Ba: BUCOYHO-HIYKHEUETIOCTHON CyCTaB, COEAMHUTENbHAS TKaHb, IIOUKH, MOYEBbIICJIUTEIbHAS CUCTEMA, PATY>KHAsI
000J10uKa 171333, UPUIO0OUOMHUKPOCKOIIHSL.
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Relevance. Rheumatoid arthritis (RA) is an autoimmune disorder leading to the inflammation of the joints. This inflammation finds
expression in the lining of the synovial tissues causing swellings and severe pains and deterioration of the bone in the long run. This
disease’s exact etiology is not yet to be ascertained; however, there are claims of the interplay of genetic and environmental factors. RA
is one of the diseases ravaging the people of Jos in Nigeria, owing to the high cost of orthodox medicine.

Objective. The study was carried out to collect information and find out plants used to treat rheumatoid arthritis in Jos, Nigeria, in

addition to the availability of the plant(s).

Materials and methods. An electronic-based questionnaire was used to get information from the respondents.

Result. Eight species of plants were reported to be used. Garlic (Allium sativum), Ginger (Zingiber officinale), Turmeric (Curcuma
longa), and Onion (Allium cepa) were the dominant plants reportedly used. The parts of plants used are the plant bulb and stem. They
are reported to be prepared by grinding and herbal mixture; chewing and decoction were not popular. Respondents with this information

reported their willingness to share with both family and friends.

Conclusion. This study shows the availability of traditional RA treatment and the preservation of verbal form knowledge.
Keywords: Rheumatoid arthritis (RA), Ethno-medicine, Treatment, Medicinal Plants, Jos.

Relevance. Rheumatoid arthritis (RA) is an
autoimmune disorder leading to the inflammation of
the joints. The word arthritis means joint inflammation.
This inflammation finds expression in the lining of the
synovial tissues causing swellings and severe pains, and
deterioration of the bone in the long run [1]. Smoking and
alcohol consumption have been the major risk factors.
Other factors, like birth weight and socioeconomic status,
increase the chances of susceptibility [2].

Rheumatoid Arthritis has no known cure. So far,
the treatment has aimed only to reduce the disease’s
progression to a great extent and control inflammation
and pain. In line with this, synthetic disease-modifying
anti-theumatic drugs (DMARDs) and Corticosteroids
have been developed and modified in recent years. While
corticosteroids-based drugs help reduce pain, they do not
slow the progression of the disease. On the other hand,
DMARDs slow the disease process but with adverse
side effects [3]. This downside calls for the search for an
effective yet safe alternative for treating RA.

Since ancient times, the use of herbal medicine has
been in play. This long-practiced art is now the heart of
pharmacological interest as it presents little or no side
effects and is relatively cost-effective [1]. Previous
literature has shown that plants are effective in treating
RAT1]. The use of medicinal plants could be said to be as
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old as man himself. This knowledge is gotten from years
of experience and passed down through generations.
In her work, Erhenhi A, 2016, reported the knowledge
of three medicinal plants used in the treatment of
rheumatism in Edo state, Nigeria [4].

Modern synthetic drugs for the treatment of
rheumatoid arthritis have proven to have side effects
and are expensive. This birthed the shift in paradigm
towards ethnomedicine. Despite their safety, the
knowledge of these plants and their medicinal
importance is depleting; hence, the need to document
this knowledge and scientifically validate their
medicinal claims. The use of medicinal plants is an
age-long practice in Jos, Nigeria, but there is very
scarce documentation of the plants used in treating RA
in Jos Plateau State, Nigeria.

Objective. This research seeks to find answers
to the following questions: what plant(s) are used in
treating rheumatoid arthritis? The part of the plant used,
method of preparation, and reason for use. How was the
knowledge gotten, and if people are willing to transfer
this knowledge? To provide answers to those questions
stated earlier, this report aimed to gather information on
Jos residents’ medicinal plants in Nigeria for rheumatoid
arthritis treatment using a questionnaire-based research
approach.
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MATERIALS AND METHODS

Study area

Jos is the Plateau State’s administrative capital, the
state situated in the middle belt of Nigeria. The city is
the largest in the state. The land is blessed with minerals,
among which Tin and Columbite stand out. The discovery
of these precious minerals led to the influx of ethnic
groups and accounted for its heterogeneous culture.

Jos is located about 1,217 meters above sea level.
The climate is closer to the temperate than that of the
vast majority of her environs. The temperature averages
21-250C and drop further to about 7-90C during the
harmattan. This state’s vegetative zone makes it favorable
for herbs, fruits, and shrubs’ agricultural practice. These
plant products are mostly used as treatments for various
diseases.

Study design and population

The study was carried out using a cross-sectional
descriptive design. We collected data in the form of a
survey. The population was those who are based in Jos
or have lived there before relocating. Those who never
resided in the state were not part of the population. Both
the population suffering from the disease and those not
suffering from it were interviewed.

Study sample size

The study involved males and females from below
30 years of age upward. A total of 102 respondents were
interviewed.

Data collection

Data was collected online using an android
device containing a Google form questionnaire. The
questionnaire contained questions that cut across
respondents’ demography, the plant used for treatment,
method, the reason for use, source, and transfer of
knowledge.

Ethical Consideration

The purpose of the survey was made known to
each respondent. Each respondent was assured of the
confidentiality of their information and that it would be
used for the sole purpose of research and nothing else.
Ethical consent was obtained from each respondent.

RESULTS AND THEIR DISCUSSIONS

Biodata of the respondents

The biodata of respondents is shown in Fig. 2 to 5. The
biodata includes sex (Fig. 2), age (Fig. 3), educational
background (Fig. 4), and place of residence (Fig. 5).A
total number of 102 people of different ages and gender
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Figl. Map of Plateau state showing Jos the study area. (Environmental monitoring and assessment)
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were interviewed. From the result in Fig. 2, 67.6% of
them were females, and 32.4% were males.

From this result, it is seen that most of the respondents
were females. Females have been reported to be primarily
affected by the disease [5]. This could point to the reason
why they are more knowledgeable than males. The vast
majority (44.1%) of respondents fall within the age of
30-45 years. This is followed by 30 years and below
(25.5%), then 23.5% of the respondents were of the 46-
60 years age range. The least was 61-75 years, which
constituted 6.9% (Fig. 3).

The respondents with secondary school background
were the highest with about 43 respondents, followed
by NCE/ND, BSC/BEng/BEdu, primary school, HND-
Basic nurse, and MSc/PhD was the least (Fig. 4). In this
survey, 95.0% of respondents reside currently in Jos,
while 5% once resided in Jos (Fig. 5).

Count of Sex

Fig. 2. Sex distribution

Count of Highest Education Background

BSc/BEng/BEdu

Seconday
Education

MSc/PhD
NCE/ND/BasicNu
rse

HND/Post-Basic
Nurse

Primary
Education

0 10 20 30 40 50

Count of Highest Education Background

Fig. 4. The highest education background distribution

Count of What plant is used in treating Rheumatism?

Garlic

Ginger

Gayan peper and vegetable oil.
Tumeric

Jetroper

Lemon grass

Bitter kola

Tumeirc
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Onions

Qnion
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Count of What plant is used in treating Rheumatism?

Fig. 6. The plant used in the RA treatment
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Evaluation of Plant Used by the residences of Jos in
the treatment of rheumatoid arthritis disease evaluating
its Abundance, Preparation Methods, and Effectiveness

The plants used by the people of Jos in treating RA
are shown in Figures 6-10. They are shown in terms of
their abundance, method of preparation, and the plant’s
effectiveness in combating the disease.

A total number of nine (8) different plant species were
reported to be used from this survey. They are Garlic,
Ginger,Gayan pepper, Turmeric, Jetroper, lemongrass,
bitter kola, and onions (Fig. 6). In the order of citation,
garlic has a total count of 56, which is the highest,
followed by a ginger with a count of 24. Turmeric has a
count of 8, while onion(s) has 10 respondents. From this
survey, it was observed that garlic and ginger are popular,
and the most predominant plants used in the treatment of
(RA) in the study area.

Count of Age Group

61-75 years
6.9%

Below 30 ye...

25.5%

30-45 years

46-60 years
23.5%

Fig. 3. Age group

Count of Reside in Jos/Plateau State?

Fig. 5. Respondents’ residency

Count of What part of the plant is used?

Bulb
55.9% =

Fig. 7. Plant’s part used in the treatment
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Count of What is / are the method(s) of
preparation you know?

\?I;;lng Herbal Mixture

16.7

Infusion

Grinding

Fig. 8. Survey of preparation method

Count of Why do you use the Plant(s)?

It has no side effects

Itis effective

Fig. 10. Significant/Effectiveness of the plant used

Not all parts of a plant are found useful in the treatment
of diseases. This is mainly due to the different distribution
of phytochemicals responsible for combating diseases in
plants’ different parts. From the survey (Fig. 7), 55.9%
of the plant part used is the bulb; this is followed by stem
19.6%. Root constitutes 16.7%, while fruits and leaves
make for 6.9 % and 1.0% respectively. This result is
consistent with that of Fig. 6. The use of garlic and ginger
accounts for the relationship between both figures, that
is, the corresponding use of bulb and stem in Fig. 7.

How these medicinal plants are prepared is captured
in Fig. 8. The most popular method used is the grinding
method, with a count of 61.8%. Some plants are mixed
with other non-plant and plant supplements (herbal
mixture); this formed 16.7%. Decoction, swallowing,
slicing, and infusion formed 3.9%, 5.9%, 27.8% and
2.0% respectively.

It was discovered that the plants used for this treat-
ment were in abundance within the study area (Fig. 9)
92.2% of the plants were in abundance, while 7.8%
were not. This finding supports the basis upon which
ethnomedicine stands. The vegetative abundance of the
people forms their culture and influence their relationship
and use of such plants as medicine [6]. In her work on the
medicinal plants used in the treatment of rheumatism in
Edo state Nigeria where she found out that Three plant-
species: Spondias mombin L., Dysphania ambrosioides
Taub, and Pterocarpus soyauxii Jacq belonging to the
family Anacardiaceae, Amaranthaceae and Fabaceae res-
pectively were the primary plants used in that region [4].
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Count of Is the plant(s) present in abundance?

Fig. 9. Plants’ abundance survey

The use of these plants in RA treatment is claimed
to be hinged to its effectiveness and fewer side effects.
However, some claim to use it because of the high cost
of orthodox drugs (Fig. 10).

The relationship between a plant used and its plant’s
preparation method, abundance, and effectiveness are
summarized in table 1. It can be seen that the plant(s)
predominately used are garlic (56), ginger (24), Onions
(10),and Turmeric (8). The part of garlic (the vastly
used plant with 56 respondents) used are bulb (47),
fruit (5), root (2), and stem (2). 40 respondents out
of the 56 respondents prepare the bulb, fruit, or fruit
through grinding. Another method of preparation of
garlic plant parts includes herbal mixture, swallowing,
and infusion. Only the stem was reported to be prepared
through herbal mixture and infusion. At the same time,
2 respondents swallow the bulb of garlic and groundnut.
The majority also reported the (garlic) plant part(s) to be
plenty in abundance. The majority of the respondents (38
respondents out of 56) reported using garlic because it is
effective.

Ginger’s plant part reported to be used by the
respondents includes root (12) and stem (12). The majority
of respondents that use ginger (19 respondents out of 24
respondents) use the grinding method to prepare either
the root or stem. Only 3 respondents and 2 respondents
use the decoction and herbal mixture method to prepare
either the bulb or stem. The majority also reported the
(ginger) plant part(s) to be plenty in abundance — 15 out of
the 24 respondents that use ginger reported to use ginger
because it is effective. In comparison, the remaining 9
respondents use ginger because it has no side effects or
high cost of modern drugs and facilities.

An onions bulb is being reported to be used. 8
respondents use the slicing method, and 2 respondents
reported using the grinding method of preparation. All
the 10 respondents that use onions reported the plant to
be present in abundance. 5 respondent each use onions
because it is effective and because it has no side effects

2 respondents use turmeric root, and 6 respondents
use turmeric stem. The majority of the respondents (7
respondents) use an herbal mixture of preparation, and
all the 8 respondents that use turmeric reported the
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Table 1
Relationship between a plant used and its plant’s preparation method, abundance & effectiveness
What plant is used What part of What is / are the Is the plant(s)
in treating the plant is method(s) of preparation present in Why do you use the Plant(s)?
Rheumatism? used? you know? abundance?
Bitter kola Fruit Chewing Yes It is effective
Garlic Bulb Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It has no side effects
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding No High cost of modern drugs and facilities
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It has no side effects
Grinding Yes It has no side effects
Grinding Yes It has no side effects
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It has no side effects
Grinding No High cost of modern drugs and facilities
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It has no side effects
Grinding Yes It has no side effects
Grinding Yes It is effective
Grinding Yes It is effective
Grinding No It has no side effects
Herbal Mixture Yes It is effective
Herbal Mixture Yes High cost of modern drugs and facilities
Herbal Mixture Yes It is effective
Herbal Mixture Yes It is effective
Infusion Yes It is effective
Swallowing Yes It is effective
Swallowing Yes It is effective
Swallowing Yes It is effective
Swallowing Yes It is effective
Fruit Grinding Yes High cost of modern drugs and facilities
Grinding Yes It is effective
Grinding Yes It has no side effects
Herbal Mixture No It is effective
Herbal Mixture Yes It has no side effects
Root Grinding No It has no side effects
Herbal Mixture No High cost of modern drugs and facilities
Stem Herbal Mixture Yes It is effective
Infusion Yes It has no side effects
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What plant is used What part of What is / are the Is the plant(s)
in treating the plant is method(s) of preparation present in Why do you use the Plant(s)?
Rheumatism? used? you know? abundance?
Garlic and Bulb Swallowing Yes It is effective
groundnut Swallowing Yes It is effective
Gayanpepper and Fruit Grinding Yes It is effective
vegetable oil
Ginger Root Decoction Yes It is effective
Grinding No It has no side effects
Grinding Yes High cost of modern drugs and facilities
Grinding Yes It has no side effects
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding No High cost of modern drugs and facilities
Grinding Yes It has no side effects
Grinding Yes It has no side effects
Grinding Yes It has no side effects
Herbal Mixture Yes It is effective
Stem Decoction Yes It is effective
Decoction Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It is effective
Grinding Yes It has no side effects
Grinding Yes It has no side effects
Grinding Yes It is effective
Grinding Yes It is effective
Herbal Mixture Yes It is effective
Jetroper Root Cooking with Yes It is effective
Potassium
Lemon grass Leave Decoction Yes It is effective
Onion/Onions Bulb Grinding Yes It is effective
Slicing Yes It has no side effects
Slicing Yes It has no side effects
Slicing Yes It has no side effects
Slicing Yes It has no side effects
Grinding Yes It has no side effects
Slicing Yes It is effective
Slicing Yes It is effective
Slicing Yes It is effective
Slicing Yes It is effective
Turmeric Root Herbal Mixture Yes It is effective
Grinding Yes It is effective
Stem Herbal Mixture Yes It is effective
Herbal Mixture Yes It is effective
Herbal Mixture Yes It is effective
Herbal Mixture Yes It is effective
Herbal Mixture Yes It has no side effects
Herbal Mixture Yes It has no side effects

plant part(s) to be present in abundance. 6 respondents
reported using the plant because of its effectiveness,
while 2 respondents use turmeric because it has no side
effects. Other plants used are bitter kola fruit through
chewing because of its effectiveness, Gayan pepper
(fruit) and vegetable oil prepared through grinding and
used because of its effectiveness, jatropha root cooked
with potassium and used because of its effectiveness
and lemon grass leave decocted and used because of its
effectiveness.

40

Evaluation of the knowledge source, its management,
and sustenance

Owing to urbanization, most cultural practices and
beliefs are eroding. The survey showed that respondents
with the knowledge of plants used for treatment share the
information (Fig. 13). While a few (16.7%) transfer the
knowledge to their friends and 2.0% transfer to family
only, 82% of the respondents transfer to family and
friends (Fig. 11).
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The source of the knowledge of these plants was
ascertained to have mainly be gotten from neighbors and
friends, family, traditional healers’ self-experience, and
the media (Fig 12). A vast majority got the information
from neighbors, followed by ancestors and traditional
healers. The media is the least source where information
was gotten about the treatment of RA.

The use of media in disseminating information is on
the increase; it is recommended that such a platform be
used for transferring this useful information to save Jos’s
people from the ravaging effect of this disease on both
the health of individuals and the economy at large.

Relationship  between respondents’ age group,
educational background, and knowledge transferability
The relationship between respondents’ educational
background and their willingness to share this information
was studied (Table 2). It was observed that secondary

Count of To whom are you transferring knowledge to?

Friends
15.7%

Table 2

Relationship between respondents’ education background
and their knowledge transferability

Highest Education Background | Are you transferring %
this knowledge?
No 3 2.94
BSc/BEng/BEdu Ves 6 15.60
HND/Post-BasicNurse Yes 7 6.86
MSc/PhD Yes 5 4.90
NCE/ND/BasicNurse Yes 19 18.63
. . No 2 1.96
Primary Education Yes 7 6.86
. No 2 1.96
Secondary Education Ves ] 2020
Total 102 100.00
Table 3

Relationship between respondents’ education background

and whom they transferred knowledge to

Fig. 11. Transfer of knowledge

Count of Source of information/ knowledge

Media
2.9

2.9% Doctors/Traditional healer
Self-experience = 7.6%

Neighbour/Friends

From ancestors/family me
4.39

Fig. 12. Sources of the knowledge

Count of Are you transferring this knowledge?

Fig. 13. Transferability of the knowledge
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Education Whom to transfer to? | Count %
background

el Memoers BSc/BEng/BEdu  |[Family Members 2 1.96
Family Members/Friends| 13 12.75

Friends 4 3.92

HND/Post- Family Members/Friends| 7 6.86

BasicNurse

MSc/PhD Family Members/Friends| 3 2.94

Friends 2 1.96

NCE/ND/ Family Members/Friends| 16 | 15.69

BasicNurse Friends 3 2.94

— ’ Primary Education |[Family Members/Friends| 9 8.82
Secondary Family Members/Friends| 36 | 35.29

Education Friends 7 6.86
Total 102 | 100.00

school graduates were more into transferring the
information than graduates from a higher institution. The
effect of higher education on ethnomedical perception
should be carefully probed into. As it is well known,
westernization significantly affects local indigenous
culture and approach to traditional medicine.

The respondents’ age group and their willingness
to share or transfer their knowledge of this traditional
treatment were also examined (Fig. 13).

The transfer of this information to family and friends
stand out amongst all educational background. This is a
pointer to the fact that those in need of this information,
regardless of family ties or not, would be given adequate
knowledge.

Relationship between respondents’ age group,
educational background, and plant effectiveness

The respondents’ testimony on this treatment’s
effectiveness was matched with their respective age
groups in Table 4. From the table, it is observed that the
respondents go for this alternative treatment because it
is effective. 31.37% of those between the ages of 30
and 45 attest to it, while only 6.86%, 5.88%, claimed
it has no side effects and high cost of modern drugs
and facilities.
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Table 4
Relationship respondent’s age group with plant effectiveness
Age group Report of plants’ effectiveness Count %
30-45 years The high cost of modern drugs and facilities 6 5.88
30-45 years It has no side effects 7 6.86
30-45 years It is effective 32 31.37
46-60 years It has no side effects 5 4.90
46-60 years It is effective 19 18.63
61-75 years It is effective 7 6.86
Below 30 years The high cost of modern drugs and facilities 1 0.98
Below 30 years It has no side effects 14 13.73
Below 30 years It is effective 11 10.78
Total 102 100.00
Table 5
Relationship respondents’ education with plant effectiveness
Highest Education Background Why do you use the Plant(s)? Count %
BSc/BEng/BEdu High cost of modern drugs and facilities 4 3.921568627
BSc/BEng/BEdu It has no side effects 3 2.941176471
BSc/BEng/BEdu It is effective 12 11.76470588
HND/Post-BasicNurse High cost of modern drugs and facilities 1 0.9803921569
HND/Post-BasicNurse It has no side effects 2 1.960784314
HND/Post-BasicNurse It is effective 4 3.921568627
MSc/PhD It has no side effects 2 1.960784314
MSc/PhD It is effective 3 2.941176471
NCE/ND/BasicNurse High cost of modern drugs and facilities 1 0.9803921569
NCE/ND/BasicNurse It has no side effects 6 5.882352941
NCE/ND/BasicNurse It is effective 12 11.76470588
Primary Education It is effective 9 8.823529412
Secondary Education High cost of modern drugs and facilities 1 0.9803921569
Secondary Education It has no side effects 13 12.74509804
Secondary Education It is effective 29 28.43137255
Total 102 100

Within the age of 46-60 years, 31.37% claim it
was effective, while only 4.90% claimed they took the
treatment because it has no side effect.

Those between the ages of 61-75 took the treatment
because they claimed it was effective. The results
presented in the table pointed to the claim that this
alternative form of treatment used by the people of Jos is
effective and has no known side effect.

When the respondents’ reason for using the plants
was examined (Table 5), it was observed that graduates
of higher institutions used it because it was effective,
followed by the fact that it has no side effect. The high
cost of modern drugs and facilities are not the major
reasons for use among this category of people. The same
trend is noticed among both primary and secondary
graduates.

Summary of the findings

The biodata of 102 respondents revealed 67.6% of the
total number of respondents to be females, while 32.4%
were males (Fig. 2). The most affected population of RA
was women. This reveals the reason why they may have
more knowledge of the treatment of the disease than men.

Among the diverse age groups, group 30-45 years
has the highest percentage, 44.1%. Fig 3. Information

on respondents’ educational background showed those
with only secondary school background to be more
knowledgeable and well informed than those with higher
institution background. This could be the possible effect
of urbanization (Fig.4).The survey was strictly for the
inhabitants or those who have inhabited Jos before. While
5% of the total respondents are not currently within the
study area, 95% of them are (Fig. 5).

The prominent plants used in the RA treatment are
garlic, ginger, turmeric and onion from the survey. Garlic
and onion bulbs are the parts of the plants used. The
portion of ginger and turmeric used by the respondents is
the stem. The high use of garlic led to the high percentage
of bulbs as part of plant used in the treatment of RA (Fig. 7).

Several experimental kinds of research have been
conducted on different plant part(s) of Allium sativum
(garlic). In an ethnobotanical survey, Ogboleet al.
reported decoction or concoction of Allium sativum,
Allium cepa, Zingiber officinale, Citrus paradise fruits,
Citrus aurantifolia (10 fruits), and Alstonia boonei
bark is a recipe for theumatoid arthritis [7]. In the same
survey, a topical (cream) preparation of Allium sativum
bulb, pure honey, and Cassia fistula leaves was reported
to cure rheumatoid arthritis [7]. Administration of alisate
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(garlic preparation of a drug) was reported to have 86.5%
success rate for arthritis patients in Russia [8]. Singh et
al. reported in a survey that local and tribal people use
garlic as a natural remedy for joints and related diseases
[9]. In another research, taking the juice form of garlic
and salad is suggested in managing bone disease and
arthritis types [10]. A review by Arreola et al. showed
the anti-inflammatory and immunomodulatory effects of
garlic [11].

The infusion of ginger (Zingiber officinale) leave
was reported in a review to be used in curing rheumatoid
arthritis [12].Other scientific researches have been
conducted to discover the anti-inflammatory effects and
pain reduction effects of active constituents of ginger
[13-18]. Jackson et al. reported that curcumin strongly
inhibited collagenase and stromelysin expression,
suggesting its therapeutic potential for arthritis treatment
[19]. In a comprehensive review by Choudhary et al., it
was reported that turmeric’s thizome is being traditionally
used to cure arthritis [20].

Ogboleet al. reported the decoction of Garcina kola
roots (bitterkola), Combretum bracteatumleaves, Crateva
adansonni and Combretum zenkeri leaves with water to
be used traditionally in treating rheumatoid arthritis [7].
Extracts of various parts of Garcina kola are used in
traditional African medicine extensively [21]. Chemical
investigations of the seeds have shown that they contain
a complex mixture of phenolic compounds, including
GB-type biflavonoids, xanthones, benzophenones,
cycloartenol, and triterpenes [22, 23]. Kolaviron (KV)is a
bioflavonoid complex isolated from the seeds of Garcinia
kola and has been reported to possess neuroprotective,
anti-inflammatory, antimicrobial, antioxidant,
antigenotoxic and hepatoprotective activities in model
systems via multiple biochemical mechanisms [24]. In
another study, Kolaviron possesses anti-nociceptive
and anti-inflammatory activities, both centrally and
peripherally, which justifies its traditional use to relieve
pain and inflammation [25, 26]. A review reveals that the
root of onions (Allium cepa) is traditionally used to treat
arthritis externally [27].

From this study, ginger, garlic, turmeric, and onions
have been reported to be in abundance. The most used
method of preparation of the plants is grinding. Most of
the respondents use these plants because they know the
plants are effective. However, these plants’ safety has
also been a plus as people use them because they have
no side effects. From this survey, 93.1% (Fig. 11) said
they transfer the knowledge of these plants. This is good
and, if sustained, would lead to the preservation of this
knowledge. Those who transfer the knowledge transfer
to both family and friends.

CONCLUSIONS

This study has shown that knowledge about medicinal
plants’ use in treating rheumatoid arthritis is very much
alive and relevant to Jos’s people. Garlic, ginger, turmeric,
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and onions are the plants majorly used to treat the disease
(as they have been tried), which were effective with no
side effects. The transfer of this knowledge is carried and
guarantees the preservation of this precious knowledge.
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ETHNO-BOTANICAL SURVEY OF PLANTS USED IN A RHEUMATOID ARTHRITIS
TREATMENT: A CASE STUDY OF JOS IN NIGERIA

3THOBOTAHUYECKOE UCCJIEJIOBAHUE PACTEHUM, UCITIOJIb3YEMBIX ITPU JIEUEHUU
PEBMATOUJHOI'O APTPUTA: TIPUMEP NCCIIEJOBAHNS B TPOBUHIIUU JIXKOC (HUT'EPUS)
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AKTyajabHOCcTh. PeBmaronaneiii aprput (PA) — ayrouMMyHHOe 3a001eBaHKe, NPUBO/SIIEE K BOCIIAIEHHIO CYCTaBOB. DTO BOCHae-
HUE NPOSIBIISETCS NPOTPY3UEH CHHOBHUAIIBHBIX CYMOK, CHJIBHBIMH OOJISIMU U, B JAJIbHEHIIIEM, TIOBpEXIeHHEeM KocTel. TouHas aTHomorus
9TOro 3a00JICBaHHMS €Il HE YCTaHOBJICHA. TeM He MeHee, CYIIECTBYET YTBEP)KIACHUE O B3aUMOJICHCTBUH TeHETHUSCKUX (DAKTOPOB U (haK-
TOPOB OKpy»Karomie cpeapl. PA — onHo 13 3aboneBanuii 6ennbix smozeit [xkoca B Hurepuu n3-3a BEICOKOM CTOMMOCTH OPTOAOKCATIBHOM
MEJIULIHHBI.

Leanb: vccnenoBanue NPOBOAUIOCH C LENIbIO cOOpa HHPOPMALIMK U BBISIBICHHS PACTEHUN, UCIIOIb3YEMBbIX IS JICUCHHS PEBMATOM/I-
HoOro aprpura B npoBunimu J[xoc (Hurepus), B 10NoNHEHHE K JOCTYIHBIM PACTCHHSIM.

Martepuaiasl 1 MeToABI. cnonbs30Banach IeKTPOHHAS aHKETa JUIS TOTyYeHUsT HHPOPMAIMU OT PECIIOHJICHTOB.

Pe3ysbrar. YcTaHOBIEHO MCIOJIB30BaHHE BOCBMHU BHJIOB pacTeHuil. B nepBylo ouepesb, UCIOIb30BAIN TAKUE PACTEHMS, KaK: yec-
HOK (Allium sativum), um6ups (Zingiber officinale), kypkyma (Curcuma longa) u nyk (Allium cepa). Mcnonp3oBanu JIyKOBUILBL U CTe-
0eJb pacTeHuil. BbIsSBICHO, YTO UX TOTOBHIIH ITyTEM U3MEIBUCHHS M IPUTOTOBJICHHS TPABSIHOM CMecH. YTOTpeOlieHne OTBApOB U JKeBa-
HYE PacTEeHHI ObLIO HE PacIpoCTpaHEHO. PeCIIOHIEHTH! COOOLIHIN O CBOEH TOTOBHOCTH MOJCIHUTHCS ITON HH(OPMALUEH, KaK ¢ CeMbeH,
TakK ¥ C JIpy3bsIMU.

BbiBoa. D10 HccienoBaHUe IOKAa3bIBAaeT JOCTYIHOCTh TPaJUIMOHHOIO dedeHus PA u coxpaneHue BepOaabHOI (HOpMBI Iepenadn
3HAHUH.

KuaoueBble ciioBa: peBmatouiHbIi apTpuT (PA), aTHOMeIMIIMHA, JIeYeHHe, JIekapCTBEHHbIE pacTeHus, Jxoc.

ETHOBOTAHIYHE JOCIIXKEHHA POCJINH, AKI BUKOPUCTOBYIOTHCA ITPHU JIIKYBAHHI
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AkTyajbHicTb. PeBmaroinuuii aptput (PA) — ayToiMyHHE 3aXBOPIOBaHHSI, 110 MPUBOAUTD JI0 3anajieHHs cyrio0iB. Lle 3anmaneHHs
HPOSIBISIETHCS IPOTPY31€10 CUHOBIANBHUX CYMOK, CHIIBHUMU OOJIAMH 1 B ITOAQJIBIIOMY ITOUIKO/UKCHHSIM KiCTOK. TouHa eTiosorist nporo
3aXBOPIOBAHHS IIe HE BCTaHOBIICHA. [IpoTe, icHye TBEp/UKCHHS PO B3a€EMOJI0 TEHETHYHUX (DAKTOPIB 1 (haKTOPiB HABKOJIHMIITHBOTO Cepe-
nosuia. PA — ozHe i3 3axBopioBaHb 0inHnx moaeit [xxoc B Hirepii yepe3 BUCOKY BapTiCTh OPTOZOKCATEHOT MEIHIIHHH.

MeTa: 10CIHiIPKEHHS TIPOBOAMIOCS 3 METOI0 300py iH(popMallii Ta BUSBICHHS POCIHH, SIKi BAKOPUCTOBYIOTHCS JUIS JTIKYBaHHS PEeB-
MaToigHoro apTputy B npoBinmii [xxoc (Hirepis), Ha 10AaTOK 10 HASBHUX POCIHUH.

Marepianu i MmeTonu. BukoprcroByBanacs eJIeKTpOHHA aHKETa U OTpUMaHHs iH(GOpMaIii BiZl pECIIOHICHTIB.

PesynbTar. BeraHOBIEHO BUKOPHCTaHHS BOCHMH BHJIB POCIMH. B rmepiry uepry, BUKOPHCTOBYBAIM TaKi POCIHMHHM, SK: YaCHHK
(Allium sativum), imOup (Zingiber officinale), kypkyma (Curcuma longa) i uOysns (Allium cepa). BuxkopucroByBanu uOysnunu i crediao
pocnuH. BusBneHo, mo iX roTyBanu IUISXOM HOAPiIOHEHHS 1 IPUTOTYBaHHS TpaB’sHOI cymimti. BxkxuBaHHA BifBapiB 1 XKyBaHHS POCIUH
OyI1o He rommpene. PecoHIeHTH TOBITOMIIIH IIPO CBOIO TOTOBHICTH MOIUTHTHCS Li€0 iHGOPMALIEIO SIK 3 POAMHOIO, TaK 1 3 IPY3SIMH.

BucHoBok. I{e nociimkeHHs oKa3ye JOCTYIHICTh TPaIMIiHHOTO JiKyBaHHs PA 1 30epexxeHHs BepOanbHOi (opMH repenadi 3HaHb.

Kurouosi ciioBa: pesmaroinnuii aptput (PA), erHomenuuuna, JTiKyBaHHs, JiKapchbki pociuny, /xoc.
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Relevance. Acrocephalosyndactyly — a group of syndromes of multiple congenital malformations (MCM), the main components of
which are acrocephaly and syndactyly. The most common nosological form of this group is Apert syndrome. Given the manifestation of
the syndrome at birth and severe congenital defects of the musculoskeletal system, brain, cardiovascular system and others, this disease
is of practical interest to doctors of many specialties.

Objective: to generalize modern ideas about the pathogenetic mechanisms, diagnostic, treatment and prevention of Apert syndrome.

Materials and methods. Clinical case of Apert syndrome. Clinical and genealogical, biochemical, cytogenetic, instrumental
methods of examination.

Results. The paper presents a clinical case of Aper syndrome in a newborn girl with multiple malformations. Modern information on
pathogenetic mechanisms, diagnostic, treatment and prevention of Aper’s syndrome is provided.

Conclusions. Apert syndrome belongs to a group of syndromes of multiple congenital malformations that require the attention of
doctors of various specialties. The main clinical manifestations of the disease are quite specific which allows to establish the diagnosis
at birth. At the core of Aper’s syndrome are mutations in the FGFR2 gene. There is prenatal diagnostic of the disease. Reconstructive
surgical methods of treatment have been developed. Timely comprehensive treatment and rehabilitation allow such patients to adapt to
society.

Key words: acrocephalosyndactyly, Apert syndrome, FGFR2 gene mutations, syndromic craniostosis, craniofacial dysostosis.

Relevance. Acrocephalosyndactylies — a group of
syndromes of multiple congenital malformations (MCM)),
the main components of which are acrocephaly and
syndactyly. The most common nosological form of this
group is Apert syndrome [1-5]. Given the manifestation
of the syndrome at birth and severe congenital defects
of the musculoskeletal system, brain, cardiovascular
system and others, this disease is of practical interest to
doctors of many specialties. Apert syndrome is inherited
by autosomal dominant (AD) pattern. The frequency of
Apertsyndrome is 1 case per 100-200 thousand newborns.
The gender ratio is 1:1. There is a link between older
parents and the formation of Apert syndrome. Almost
all published cases are sporadic due to the emergence of
new mutations. The probability of having another baby
with Apert syndrome in healthy parents was low, and the
risk for children of a person with Apert syndrome is 50%
[3, 4, 6]. Despite the severe external manifestations of
the disease, almost half of patients have a normal level
of intelligence. Early comprehensive treatment with
subsequent rehabilitation allows to adapt such patients
in society [7].

46

Objective: to generalize modern ideas about the
pathogenetic mechanisms, diagnostic, treatment and
prevention of Apert syndrome.

MATERIALS AND METHODS

Clinical case of Apert syndrome, used clinical and
genealogical, biochemical, cytogenetic, instrumental
methods of examination. Scientific publications
on the definition of modern views on pathogenetic
mechanisms, diagnostic, treatment and prevention of
acrocephalosyndactyly have been studied.

RESULTS AND THEIR DISCUSSION

The syndrome was first described in 1894 by S.
Wheaton. In 1906, the French pediatrician Eugene
Apert published observations of 9 patients, and in 1920
Edwards Park and Grover Powers wrote a detailed
review [3, 4]. At present, Apert syndrome is divided into
2 subtypes. Classic Apert syndrome (subtype I), which is
characterized by typical for this syndrome acrocephaly
and severe syndactyly, which can be compared with a
«spoon» when all the fingers are fused, and a «mitten»

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Yrpainu, 2020, Vol. 16, Ne 4



MODERN VIEWS REGARDING THE ETIOPATHOGENESIS, DIAGNOSIS, TREATMENT AND PREVENTION OF APERT SYNDROME

or «obstetrician’s hand» when the thumb is free and
opposite fused four fingers. Apert-Crouzon syndrome
(subtype II) is an intermediate form between the classic
Apert and Crouzon syndromes, i.¢. in this syndrome more
pronounced hypoplasia of the upper jaw. At the same
time, the phenomena of syndactyly are less pronounced
than in typical Apert syndrome, because both the thumbs
and the little fingers are free [8].

Etiopathogenesis. Apert syndrome is based on
mutations in the FGFR2 gene, which is located on the
long arm of chromosome 10, locus 1026, and encodes a
type 2 fibroblast growth factor receptor. Apert syndrome
is caused by one of two missence mutations in the FGFR2
gene, which involves two related amino acids: S252W
and P253R, in 71% and 26% of cases, respectively. Limb
deformities are more severe in patients with the P253R
mutation (replacement of proline with arginine at the
253rd position of the amino acid chain). Patients with
this mutation also have better results after facial and
skull surgeries. The cleft palate is more characteristic of
patients with the S252W mutation (replacement of serine
by tryptophan at the 252nd position) [5, 7].

Mutations in this gene also cause Crouzon syndrome
and Pfeiffer syndrome. Receptor defect in Apert
syndrome is also the cause of congenital malformations
of other structures, which involve fibroblasts (walls of
large vessels, heart, facial bones, trachea) [9-13].

The missense mutation in exon 7 of the FGFR2 gene
damages the protein in the linker region between the
second and third immunoglobulin-like domains. The
study of fibroblasts showed ectopic KGFR expression
of the FGFR2 region, which was associated with
limb pathology. This correlation was the first genetic
evidence that abnormal KGFR expression is the cause of
syndactyly in Apert syndrome [3, 4, 9].

Phenotypic manifestations. The main diagnostic signs
of Apert syndrome are acrocephaly and bilateral “mitten”
syndactyly of the hands and feet, which are observed in
100% of cases. Deformation of a skull represents the
craniosynostosis connected with early closing of coronal
and other sutures. These malformations are typical and
specific for the clinical diagnosis «Apert syndromey [1-3].

Babies’ body length and weight are above the 50th
percentile, but over time, growth retardation begins,
especially in adolescence. In 50% of cases there is
mental retardation of varying severity. In neuroimaging
(neurosonography, computed tomography, magnetic
resonance imaging) the most common findings are
agenesis of the corpus callosum, ventriculomegaly.
Brain defects such as internal hydrocephalus, aplasia or
hypoplasia of the corpus callosum, aplasia or hypoplasia
of the transparent membrane are observed in 60% of
patients. The brain is enlarged vertically and reduced
in anterior-posterior size. All children have an oblique
position of cheekbones [11].

Typical facial changes include: hypertelorism,
exophthalmos as a result of spheno-ethmoid-maxillary
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hypoplasia and flattening of the orbits, antimongoloid
slanting palpebral fissures. These defects are associated
with craniostenosis and deformation of the cuneiform
bone with the displacement of its large wings to the front.
The middle parts of the face are hypoplastic, the nose is
short with a flattened back, with stenosis/atresia of the
nasal choanae, possible deviation of the nasal septum.
The cleft of a soft palate is registered in 30% of cases.
Dental anomalies, prognathism were discribed. The ears
are set low, there is the likelihood of hearing loss in the
future [12].

Internal organs defects, noted in Apert syndrome,
include congenital heart disease (CHD) and defects of
blood vessels (pulmonary artery stenosis, dextraposition
of aorta, ventricular septal defect, fibroelastosis) — 10-
25%; anomalies of the genitourinary system (polycystic
kidney disease, hydronephrosis) — 9.6%; defects of
the gastrointestinal tract — 1.5%; respiratory system
defects — 1.5%. In female patients, bicornuate uterus,
vaginal atresia are also described, in male patients —
cryptorchidism, diaphragmatic hernia [13].

Prenatal diagnostic is possible throughout pregnancy.
The ultrasound marker is the thickening of the collar
space in the first trimester. [f Apert syndrome is suspected
in the process of prenatal diagnostic, molecular genetic
research (amniocentesis) at 16 weeks of gestation and
examination of parents are recommended [10, 14, 15].

In order to verify the diagnosis of «Apert syndrome»
cytogenetic study is recommended to exclude
chromosomal syndromes and molecular genetic
diagnostic, which is based on the search for mutations [11].

The differential diagnosis of Apert syndrome is made
with other acrocephalosindactylies (type 1I-1V): Pfeiffer,
Crouzon, Saethre-Chotzen, Muenke and Jackson-Weiss
syndromes [10].

There is no specific treatment for Apert syndrome
to date, but palliative and symptomatic measures
can significantly alleviate the patient’s condition and
improve their quality of life. Reconstructive operations
are performed to correct craniofacial changes. Surgical
treatment is aimed at increasing the volume of the skull
and correction of syndactyly. Neurosurgical treatment
includes early cranioectomy of the coronal suture and
fronto-orbital reposition [9].

Prevention consists in planned management of
pregnancy, at the burdened family anamnesis, obligatory
medical and genetic consultation, which consists in
specification of the genetic diagnosis, explanation of risk
of transfer of a disease to descendants, possibilities of
molecular genetic research, detection of a mutation with
the subsequent prenatal diagnostic. Prenatal ultrasound
diagnostic of Apert syndrome is difficult due to the late
formation of synostosis, which can be detected in the
early third trimester of pregnancy [15].

The minimum set of observations includes
regular examinations by surgeons, neurologists,
ophthalmologists, pediatricians. At high intracranial
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pressure immediate decompression of a skull is required.
Respiratory abnormalities can lead to early death and
require active treatment. Hearing can be severely
reduced due to chronic otitis or abnormalities of the inner
ear. Exophthalmos increases the risk of corneal ulcers.
Children do not adapt well in society. Life prognosis is
favorable, life expectancy up to 60 years [10, 15].

As an illustration, we present a clinical observation of
Apertsyndrome in anewborn girl with multiple congenital
malformations. The child’s parents are phenotypically
healthy, the mother is 27 years old, the father is 28. The
marriage is registered, not blood related. The mother of
the child has a history of menstrual irregularities and
operated on an ovarian cyst, taking Duphaston. During
pregnancy there was edema of the lower extremities, at
37 weeks there was polyhydramnios. Heredity of both
parents is burdened by oncopathology. Parental work is
related to chemical and physical factors. According to the
mother, the child’s father drinks alcohol every week.

The child was examined by a neonatologist, geneticist
and narrow specialists in the first days of life. The girl
is from the first desired, unplanned pregnancy, which
took place against the background of anemia, the
threat of miscarriage and polyhydramnios. She was
born at 38 weeks of gestation naturally. Apgar score at
birth — 7/7 points. Anthropometric data at the birth of
the child: body weight — 3050 g, body length — 50 cm,
head circumference — 33 c¢m, chest circumference — 33
cm. The child’s condition is serious. There are signs of
craniofacial dysostosis (acrocephaly), beveled occiput,
narrowing of the nasal passages, depressed nasal
bridge, exophthalmos, cleft hard and soft palate, skin
and bone syndactyly of both hands, skin syndactyly
of the toes of both feet, moderately pronounced
deformity. Neurological status: physiological reflexes
of the neonatal period are suppressed, muscle tone and
tissue turgor are reduced. A feed is per a feeding tube.

Due to the development of respiratory disorders
(respiratory failure of the II degree) the girl was
transferred to the intensive care unit. Later, the child
was treated in the neonatal pathology department.
General condition at admission of moderate severity
due to neurological symptoms and multiple congenital
malformations. The child underwent a comprehensive
examination. Ultrasound scan of the heart: a patent
foramen ovale up to 3.0 mm, additional chord of
the left ventricle. Ultrasound scan of the abdominal
cavity: no pathology detected. Neurosonography:
interhemispheric gap — 2 mm, vascular plexuses
are inhomogeneous; partial agenesis of the corpus
callosum; moderate dilatation of the lateral ventricles.
Cytogenetic study: normal female karyotype 46, XX.
The parents refused the molecular genetic research.

Conclusions of specialists of narrow specialties.
Pediatric neurologist: hypoxic-ischemic lesion of
the CNS, acute course, CNS depression syndrome.
Congenital defects of the CNS: partial agenesis of
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the corpus callosum, ventriculodylation of the first
degree. Otolaryngologist: cleft soft and hard palate.
Ophthalmologist: no pathology detected. Orthopedist:
skin and bone syndactyly of both hands, skin syndactyly
of the toes of both feet, moderate varus deformity of
the feet. Geneticist: Apert syndrome. In order to correct
craniofacial changes and defects of the hands and feet,
reconstructive surgical treatment is recommended by
an orthopedic surgeon and a maxillofacial surgeon.
The family underwent medical and genetic counseling,
planning for the next pregnancy and mandatory
prenatal screening were recommended.

CONCLUSIONS

Thus, Apert syndrome belongs to a group of
syndromes of multiple congenital malformations that
require the attention of pediatricians, geneticists,
cardiologists, neurologists, orthopedists and doctors
of other specialties. The main clinical manifestations
of the disease are quite specific, which allows to
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establish the diagnosis at birth. Apert syndrome is
based on mutations in the FGFR2 gene, which can be
detected by molecular genetic research. At present,
there are opportunities for prenatal diagnostic of the
disease. Reconstructive surgical treatments have also
been developed. Timely comprehensive treatment and
rehabilitation allow such patients to adapt to society.
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CYYACHI IOIVIAI I HA ETIONATOI'EHE3, JIAT'HOCTHUKY, JIIKYBAHHS TA TIPOPIVIAKTUKY
CHUHIPOMY AITEPA

!Anyynosa B.B., “Jlacmisxa I.B., ’Konyéaxin /I.B., ' Yuko A.A., 'Hazopuuii O.B.

!Hayionanvnuii meouunuti ynisepcumem imeni O.0. Bocomonvys, Kuis, Yrpaina
’Bykosuncekuil epacagnuti meouunuil ynisepcumem, Yepuisyi, Yrpaina
$Yepuiseyvkutl obracHull nepunamanvhull yenmp, Yepuisyi, Yepaina
antsupovavita@gmail.com

AkTyalbHicTh: AKpole]anocuHIaKkTHIIl — Ipylna CUHAPOMIB MHOXXHHHUX YPOJDKCHUX BaJ po3BUTKy (MYBP), ocHOBHEME KOM-
MOHEHTaMH AKUX € CHHAPOMAJIbHUH KPaHIOCTO3 Ta CHHAAKTHIIA. HallOLIbII MOMIMPEHOI0 HO30I0T14HOI0 (GOPMOIO 3 Ii€l TPy € CUH-
apom Armepa. BpaxoBytoun MaHidecTaliio CHHAPOMY BXKe TIPH HAPOIKEHHI Ta TSHKKI BPOKEHI BaJM OMOPHO-PYXOBOTO arapary,

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Ykpainu, 2020, Vol. 16, Ne 4 49



Babkina O.P., Ushko I.A., Danylchenko S., Tarasyuk V., Vako I.

TOJIOBHOTO MO3KY, CEpLEBO-CYJHHHOI CHCTEMH Ta 1HIII, 1[¢ 3aXBOPIOBAHHS IIPEACTABIIsIE MPAKTUYHUHN IHTEpeC I JIiKapiB 6araTbox
CrHeniaibHOCTEMN.

Hine: y3araabHATH CydacHi ysIBICHHS IOJ0 IaTOICHETHYHHX MEXaHi3MiB, NIarHOCTHKH, JIIKYBaHHS Ta MPO(ITAKTUKA CHHIPOMY
Anepa.

Marepiaau Ta meroau. Kniniunuii Bunanox cuaapomy Anepa. Kiiniko-reneanoriuauii, 610XiMi4HUH, TUTOTCHETUYHUH, IHCTPY-
MEHTaJIBHUH METOIH OOCTEKCHHS.

Pesynbrarn. B po6oTi HaBeneHO KIIHIYHNIH BUIIAI0K CHHAPOMY ATiepa y HOBOHAPODKEHOT AIBYMHKH 3 BPOIKEHUMH MHOKHHHHMH
BajiaMu po3BUTKY. Haymano cydacHy iHdopmaliio 1m0/10 MaroreHeTHYHUX MEeXaHi3MiB, 1iarHOCTHKH, JIKyBaHHS Ta NMPOQLIAKTUKA CHH-
npoMy Anepa.

BucnoBku. CunzupoM Amnepa BiTHOCHUTBCS IO I'PYIH CHHAPOMIB MHOKHHHHX YPO/DKCHHX Baj PO3BHUTKY, SIKi MOTPeOYIOTh yBaru
JIiKapiB pisHUX creianbHocTeld. OCHOBHI KJIIHIYHI TPOSBHU 3aXBOPIOBAHHS JJOBOJI crienr(idHi, 0 H03BOJISIE BCTAHOBUTH iarHO3 BIKE
pu HapokeHHi. B ocHoBi cunapom Anepa € myrtauii reny FGFR2. Icnye npenaranbha piarHocTika 3axBoproBanHs. Po3zpoOiieni pe-
KOHCTPYKTHBHI XipypriuHi MeToau JiKyBaHHA. CBO€UacHe KOMILICKCHE JTiKyBaHHS Ta peaOimiTalis Takux MalieHT HAaJaloTh iM 3MOTy
aJIaNTyBaTHUCS Y COLIYMI.

KurouoBi ciioBa: akporedanocuHIakTuiis, CHHApoM Arnepa, myrauii reny FGFR2, cunapomanbHuii KpaHioCcTO3, YepernHo-Juiie-
BUI TU30CTO3.

COBPEMEHHBIE NIPEACTABJIEHUE OB DTUOIMATOT'EHE3E, IMATHOCTHUKE,
JIEYEHUU U ITPOPNJTAKTUKE CUHAPOMA AIIEPA

"Anyynoea B.B, “Jlacmuexa H.B., ’Konyéaxun /I.B., ' Yuko 5.A., 'Hazopnwtii A.B.

'Hayuonanenwiti meouyunckuti ynueepcumem umenu A.A. Bocomonvya, Kues, Yxpauna
?Bykosunckuil 20Cy0apcmeeHHblil MeOuyunckuil ynusepcumem, Yeprosysvi, Yxpauna
Yeproseyxuii obnacmuoil nepunamansHelll yenmp, Yeprosywl, Ykpauna
antsupovavita@gmail.com

AKTyaJIbHOCTB. AKpoIe(haTOCHHAAKTIINY — TPYIIa CHHIPOMOB MHOXXECTBEHHBIX BPOXJICHHBIX MOpOKoB passutus (MBIIP), oc-
HOBHBIMH KOMIIOHCHTaMH KOTOPBIX CIIy’KaT CUHAPOMAJbHBIM KpaHHOCTO3 M cHHAakTwius. Haubonee pacnpocTpaHeHHONH HO30JI0THU-
YeCKOM q)OpMOﬁ U3 ITOMU TPYIIIBI ABJIACTCA CUHIAPOM Anepa. YuureiBas MaHHCbeCTaI_H/IIO CHHApPOMA YK€ TPU POXKICHUU U TIXKEIIBIC
BPOXICHHBIE TOPOKH OTIOPHO-JBUTATENHHOTO allapaTa, TOIOBHOTO MO3Ta, CEepIeTHO-COCYIMCTON CHCTEMBI U IpyTHE, 3TO 3a00IeBaHNe
NPECTABISICT NIPAKTHYECKHIT HHTEpeC JUIs Bpadeil MHOTHX CIeIHAIbHOCTEH.

Henb: O606II_II/ITI) COBPEMEHHBIC MPEACTABIICHUS O NATOICHETUICCKUX MEXaHU3MaX, TUAarHOCTUKE, JICUCHUN U Hqu)I/IJIaKTI/IKC CHUH-
npoma Armepa.

Marepuaabl 1 MeToabl. KiHuueckuii ciyvaii cuaapoma Anepa. KITMHUKO-TeHeamornueckuii, OHOXUMHUIECKUH, [IUTOreHEeTHYE-
CKHI{, HTHCTPYMEHTAJIBHBII METOIB! 00CIIEIOBAHMSI.

Pesyabrarsl. B pabote npuBeneH KIMHUYECKHH Cilydail CHHApOMa Amepa y HOBOPOXKICHHOH JEBOUKHU C BPOXKICHHBIMH MHOXE-
CTBECHHBIMH IOPOKaMH Pa3BUTHA. HpCHOCTaBHCHa COBpEMECHHAA I/IH('I)OpMaL[Hﬂ O MaTOTCHETHYCCKNUX MCXaHHM3MaX, JHArHOCTHKE, JICUC-
HHH U TPO(UIIaKTHKE CHHAPOMA ATiepa.

BeiBozbl. CunzipoMm Arnepa OTHOCHTCS K TPYIIE CHHIPOMOB MHOXXECTBEHHBIX BPOXKICHHBIX TOPOKOB Pa3BUTHsI, KOTOPBIE TPEOYyIOT
BHUMAHUA Bpaqeﬁ Pa3InvHbIX CHeHHaHbHOCTeﬁ. OCHOBHBIE KIIMHUYECKHE TNIPOSIBJICHUSL 3a0071eBaHHs JIOBOJIBHO cneund)ﬂqecxne, 41O
M03BOJISIET YCTAHOBUTD AMATHO3 YK€ IIPU poxkaeHUH. B ocHoBe cunapoma Anepa sipisitorest mytanuu rena FGFR2. CymectByer npeHa-
TalbHas AMArHOCTHKA 3a00seBaHus. Pa3paboTaHHbIe pEKOHCTPYKTUBHBIC XUPYPrUYeCKHE METO/IbI iedeHnst. CBOeBPEMEHHOE KOMILITEKC-
HOE JIeYeHNE M PeaOWIMTAIMS JaI0T BO3MOXKHOCTh TAKUM INAI[EHTaM K aJIalTal[ud B COLILYME.

Kunrouesble ci10Ba: akporedanocuHaakTuIns, CHHApoM Anepa, myranuu reHa FGFR2, cunapomaibHblil KpaHHOCTO3, YEPEHO-TIU-
LIEBOM AU30CTO3.
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Relevance. The analysis demonstrated that legislative documents in Ukraine were developed to prevent and combat domestic
violence, protect and respect human rights. The basic standards of the regulatory framework of Ukraine are consistent with the Istanbul
Convention. A positive moment in the modern legislation of Ukraine is the establishment of restrictive measures for people who have
committed domestic violence in the form of a ban on staying in a place of joint residence with a person who has suffered from domestic
violence. Some recommendations on conducting a forensic medical examination in cases of domestic violence are proposed. Displayed
aspects of an ethical approach in the «Rules for the Examination of Victims, Accused, and Other Personsy in order to reduce psychological

trauma during the examination.

Objective: to analyze and summarize the legal and forensic aspects of providing legal assistance to victims of domestic violence in

Ukraine and to offer recommendations for their improvement

Material and methods. The materials are data from available Internet sources within the spring of 2020; 68 appeals to forensic
medical institutions. The analysis was performed using a descriptive method; fixation methods, statistical processing of the results.

Results. Ukraine is oriented towards European standards, including in the area of issues of prevention and counteraction to domestic
violence and respect for human rights. Recommended using modern methods of fixation during data collection and further examination
of the victim in order to be able to use the obtained data by the parties to criminal proceedings / Court.

Conclusions. The issue of prevention and counteraction to domestic violence needs special attention and further resolution due to
the increase in domestic violence cases, especially during quarantine caused by COVID-19.

Keywords: domestic violence, legal assistance, forensic examination, Istanbul Convention, COVID-19.

Relevance. The problem of developing ways to
prevent and combat domestic violence is one of the
most pressing in all countries of the world, including
Ukraine. In the wake of the COVID-19 pandemic,
when most people are forced to stay at home because
of commonly used quarantine measures, we can see an
increase in domestic violence affecting both children,
adolescents, and adults regardless of gender. It is well-
known that domestic violence can be applied to both
women and men, but since there is a disproportion in
the world today, girls and women are overwhelmingly
affected by domestic violence. It should be noted
that the normative acts of Ukraine put the liability for
psychological, physical and sexual violence on the family
when considering facts of domestic violence, especially
when investigating the family violence against people
who are married (registered or civil marriage) or living
in a family (children, parents, relatives). Despite the
high number of law enforcement appeals, there was only
administrative responsibility for violence in the family
that was provided by the law in 2003 [1].
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The objective of the study was to analyze and
summarize the legal and forensic aspects of providing
legal assistance to victims of domestic violence in Ukraine
and to offer recommendations for their improvement.

MATERIALS AND METHODS

The materials are data from available Internet sources
of domestic violence cases during quarantine by the
COVID-19 pandemic in Ukraine within the spring of
2020; data of appeals to law enforcement agencies; 68
appeals to forensic medical institutions. The analysis was
performed using a descriptive method; fixation methods
(photo and video) followed by statistical processing of
the results.

All the procedures and experiments of this study
respect the ethical standards in the Helsinki Declaration
of 1975, as revised in 2008, as well as the national law.

RESULTS AND THEIR DISCUSSION

During the research process, 28 occasions of women
recourse of juridical and medical assistance in cases
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of single and systematic physical and moral domestic
violence by their husbands or close relatives were
studied. In all cases, the women showed signs of physical
violence, which manifest themselves as external injuries,
namely multiple sores, bruises, abrasions, scratches, or
wounds. We found that in all cases by the morphological
characteristics of the injuries it was possible to determine
the duration of domestic violence, its one-time or
multiple events, the number of blows, the mechanism of
formation, and the characteristics of receiving injuries. In
two cases we want to demonstrate the features of fixing
and differential diagnosis of the facts of multiple (many
day-long) and one-time (day-long) domestic violence
(case 1 and case 2).

Case 1. A 26-year-old woman applied for juridical
and medical assistance. She was subjected to systematic
physical and mental domestic violence by her husband
for a year. During the last week, the husband had beat
up the woman several times, had multiple punches, had
kicked her, hit her in the head with household items
the woman repeatedly falls, lost consciousness. Also,
the husband did not allow her to leave the house. After
the intervention of relatives, an ambulance was called
which took the woman to the hospital for examination
by a medical expert. On examination, the woman
showed multiple bruises of the face, oval and rounded
(in the amount of 18), with clear contours, ranging in
size from 1.0 x1.0 cm to 6.0 x4.0 cm, of various colors
from reddish-purple to violet-yellowish. Also in the face
area, multiple abrasions of an irregular linear and arched
shape (38 in number) were found, measuring from 0.8
x0.6 cm to 2.9 x1.0 cm, which is covered with two
types of crusts. The red crusts located at the level of the
surrounding tissues and brown, which are located above
the level of surrounding tissues. After the examination,
the woman was also recommended to be examined by
a neuropathologist, a psychologist’s consultation, as
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well as accommodation in a rehabilitation center. The
medical experts concluded that the different colors of
the bruises indicated prolonged beating for 2-6 days. The
different colors of the crusts of abrasions and their level
concerning the surrounding tissues indicate a prolonged
beating for 1-6 days (photo 1).

Case 2. A 34-year-old woman who was subjected to
domestic violence by her husband applied for juridical
and medical assistance. The husband had beat up the
woman several hours, had multiple punches, had kicked
her, hit her a belt on the back, the woman repeatedly
falls, lost consciousness. The husband did not allow her
to leave the house. After the intervention of the relatives,
an ambulance was called, which took the woman to
the hospital and examined by a medical expert. On
examination, the woman had multiple bruises of irregular
oval and banded shape (22 in number) with indistinct
contours, sizes from 2.0 x 1.0 cm to 26.0 x 4.0 cm, of
a single reddish-violet color. After the examination the
woman in the center is also recommended to be examined
by a neuropathologist, a psychologist’s consultation, as
well as accommodation in a rehabilitation center. Medical
experts give the conclusion that the nature and color of
the bruisings showed that a woman had been beaten for a
long time during one day (photo 2).

As a result of the European integration, Ukraine
is guided by the European standards on many issues,
including those in the field of prevention and counteraction
to domestic violence and respect for human rights.
Ukraine became the 17th State to accede to the Istanbul
Convention on November 7, 2011 (although it has not
yet ratified it) and supported the main objectives of the
Convention, in particular, section 1: “..protecting women
against all types of violence and prevention, prosecution
and eradication of violence against women and domestic
violence; promoting the elimination of all forms of
discrimination against women, promoting equality

B
Photo 1. A - The face is covered in multiple sores (general view); B — Multiple face abrasion.
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A

B

Photo 2. A - The back is covered in multiple sores (general view); B — The detailed view of the back soresA - The back is
covered in multiple sores (general view); B — The detailed view of the back sores

between women and men and promoting women’s
rights; protection and assistance to all victims of violence
against women and domestic violence; promoting
international cooperation against these types of violence;
providing support and assistance to organizations and law
enforcement agencies in cooperating with one another to
introduce an integrated approach to eradicating violence
against women and domestic violence». However, it
should be noted that despite the non-ratification of the
Istanbul Convention by the Verkhovna Rada of Ukraine,
the Law of Ukraine «On Amendments to the Criminal
and Criminal Procedure Codes of Ukraine with a view
to implementing the provisions of the Council of Europe
Convention on the Prevention and Combating of Violence
against Women and Domestic Violence» [2]. The adopted
Law [2], as well as the Law of Ukraine «On Prevention
and Countering Domestic Violence» [3], transposed the
basic standards contained in the Istanbul Convention into
the national law.

The Convention gives particular attention to domestic
violence, especially against women, with the statement
that “violence against women is defined as a violation of
human rights and a form of discrimination against women
and denotes all acts of gender-based violence that result or
maybe physical, sexual, psychological or economic harm
or suffering to women, including the threat of such acts,
coercion or arbitrary deprivation of liberty, whether in
the public or private life; domestic violence is one of the
above types of violence, but it occurs within the family
or between current or former partners, married or not,
regardless of whether the offender currently lives or has
lived with the victim». Thus, the Convention prohibits
all forms of discrimination against women, protects their
right to the life free from violence, and emphasizes the
need to respect equality between women and men as one
of the conditions to prevent the elimination of violence
against women [4].
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In addition, it should be noted that the situation
regarding domestic violence combat is constantly
changing in Ukraine. The situation is dramatic and causes
the adoption of a number of legislative documents and
amendments to existing ones. Here are some examples:
the Law of Ukraine No. 2227-VIII “On Amendments
to the Criminal and Criminal Procedure Codes of
Ukraine with a view to implementing the provisions of
the Council of Europe Convention on the Prevention of
Violence against Women and Domestic Violence” (dated
06.12.2017, entered into force 11.01.2019); several
amendments to the Criminal Procedure Code of Ukraine,
namely the definition of domestic violence in Article 1261:
«Domestic violence, that is, the intentional systematic
commission of physical, psychological or economic
violence against a spouse or former spouse or another
person with whom the perpetrator is in (family) or close
relationships, which leads to physical or psychological
suffering, loss of health, loss of health, performance,
emotional dependence or deterioration in the quality of
life of the victimy». At the same time, Article 173-2 of the
Code of Administrative Offenses “Committing Domestic
Violence, Gender-Based Violence, Failure to Comply
with an Urgent Restraining Order, or Notifying Your
Place of Stay” [5] is still working.

The Law of Ukraine No. 2229-VIII «On Prevention
and Countering Domestic Violence» (adopted on
07.12.2017, entered into force on 07.01.2018) define
«organizational and legal principles of prevention and
counteraction to domestic violence, the main directions
of implementation of the state policy in the field of
prevention and counteraction domestic violence aimed at
protecting the rights and interests of the victims of such
violence» [3, 6].

There is also the Cabinet of Ministers of Ukraine
Resolution “On Approving the Procedure for Interaction
of Subjects Acting in the Field of Preventing and
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Combating Domestic and Gender-Based Violence”
[7] and several orders that have significantly improved
the quality of legal assistance to victims of domestic
violence. They are the following:

— Order of the Ministry of Internal Affairs Ne 654
«On Approval of the Procedure of Issuing an
Urgent Injunction against the Offender by the
Authorized Units of the National Police of Ukraine
«, dated 01.08.2018 [8];

Order of the Ministry of Social Policy, Ministry
of Internal Affairs Ne 369/180 «On Approval of
the Procedure for Conducting Risk Assessment of
Domestic Violence» (dated 13.03.2019) [9];
Order of the Ministry of Internal Affairs Ne 124
“On Approval of the Procedure for Conducting
Preventive Work with an Offender by an
authorized unit of the National Police of Ukraine”
(dated 25.02.2019) [10].

The current legislation (Article 911 of the Criminal
Procedure Code of Ukraine) provides for restrictive
measures applicable to persons who have committed
domestic violence:

1) “In the interests of the victim of a crime related
to domestic violence, together with the punishment not
related to imprisonment or release on criminal grounds or
punishment provided by this Code, the court may apply
to a person, the perpetrator of domestic violence, one
or more restrictive measures under which the convicted
person may be charged with the following duties: 1) a ban
on staying in a place of cohabitation with a person affected
by domestic violence; 2) restricting communication with
the child if domestic violence is committed against or in
the presence of the child; 3) prohibition of approaching
a certain distance to a place where a person affected
by domestic violence may permanently or temporarily
reside, temporarily or systematically in connection with
work, study, treatment or other reasons; 4) prohibition
of correspondence, telephone conversations with the
victim of domestic violence, other contacts through
communication or electronic communications in person
or through third parties; 5) referrals for the offender or
probation program”.

The Law clearly states that domestic violence is “the
act (action or omission) of physical, sexual, psychological
or economic violence perpetrated in the family or within
the place of residence or between relatives, or between
former or current spouses, or between other persons who
co-live with one family but are not (have been) in a family
relationship or are married to each other, regardless of
whether the person who has committed domestic violence
lives in the same place with an injured person, or not, or
threatening of such acts commission»(Art. 1 Section I of
the Law) [3]. There are three forms of domestic violence:
psychological, physical, sexual.

Psychological abuse is “a form of domestic violence,
including verbal abuse, threats, including threats against
third parties, humiliation, harassment, intimidation, other
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acts aimed at limiting the will of a person, controlling in
the reproductive sphere, if such acts or omissions caused
the victim’s fear for his/her own safety or the safety of a
third person, have caused emotional insecurity, inability
to protect themselves or have harmed the mental health
of a person” (Article 14, Section I of the Law) [3].

Physical violence is “a form of domestic violence,
including slaps, kicks, pushing, pinching, tapping, biting,
as well as unlawful imprisonment, beating, snorting,
bodily harm of varying severity, leaving in danger, not
assisting a person in a life-threatening condition, causing
death, committing other violent offenses” (Article 17,
Section I of the Law) [3].

Sexual violence is “a form of domestic violence
involving any act of a sexual nature committed against
an adult without consent or against a child regardless of
his or her consent, or in the presence of a child, coercion
to a sexual act with a third party, and other offenses
against sexual freedom or sexual integrity of a person,
committed against or in the presence of a child” (Article
54, Section I of the Law) [3].

Scientists also suggested believing that the phrase
«the systematic commission of physical, psychological,
or economic violence» describes an act. Thus, a crime is
considered to be completed if the commission of at least
one of'the three forms of violence (physical, psychological
or economic) for the third time, resulting in at least one
of the consequences listed in the Law of Ukraine “On
Domestic Violence Prevention and Counteraction” [6
]. It should be emphasized that the perpetrator can be
brought to administrative responsibility for the first two
offenses, and on the third time there is criminal liability.

In case of suspected domestic violence, law
enforcement, social services, medical professionals are
required to respond swiftly to an impartial investigation
of impartial investigation and assistance to female and
male victims of domestic violence, as well as the timely
detection and fixation of psychological, physical and
sexual violence.

The issue of timely appointment and expertise in cases
of domestic violence arising from pre-trial investigation/
court bodies in cases of psychological, physical, and
sexual abuse is quite relevant. In cases of psychological
violence, the forensic psychiatric examination is foreseen,
in cases of physical and sexual violence, there must be a
forensic examination. Examples of physical violence are
illustrated below (Photo 1 and Photo 2). In this case, it
is necessary to carry out the examination of an injured
woman all parts of the body and describe all available
lesions (bruises, abrasions, scratches, hemorrhages, scars,
etc.) in order to determine the nature of the damage, its
quantity, localization, and the degree of severity of each
injury.

Thus, in order to detect the existence and fixation
of physical and sexual violence against victims, it is
necessary to appoint and conduct a forensic medical
examination in a timely manner, which is regulated by
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the legal framework, namely: the Criminal Procedure
Code of Ukraine, the Law of Ukraine “On Forensic
Examination”, and others legislative acts, international
treaties and agreements on mutual legal assistance and
cooperation which regulate legal relations in the field of
forensic activities and normative documents, approved
by orders of the Ministry of Health (Order No. 6 «On the
Development and Improvement of the Forensic Medical
Service of Ukraine» (dated 17.01.1995) and «The
Instruction on the Forensic Examination», approved by
this order, etc. [11].

Taking into account the mentioned above information
about domestic violence, we recommend to follow the
basic rules for conducting forensic examinations of
victims, accused persons, and others and to pay attention
to the following aspects:

1) to conduct interviews with the observance of moral
and ethical norms, taking into account the possibility of
negative situational factors that may remind the victim
about the circumstances of the violence;

2) to be polite towards the victim, to formulate
questions correctly, to try to create a trusting environment
in order to fully describe the situation;

3) to explain clearly to the injured person that all
information provided by her/ him is confidential and will
not be disclosed to other persons, including the person
who caused the injury;

4) it is desirable that the forensic physician be of the
same sex with the victim to create comfortable situation
during the survey and follow-up examination (i.e., if a
female victim is affected, the forensic doctor should be
female, or if the expert is a man, there must be permission
from a female victim);

5) to record in full all the complaints of the victim
(taking into account that sometimes the victims do
not pay attention to their condition, fixing only on the
psychological aspect); in cases of repeated violence, record
all-time intervals, circumstances of the incident, etc .;

6) to carry out the examination of an injured woman
insufficient light and at a comfortable temperature in the
room, necessarily in the presence of a third person from
the medical staff (nurse / medical registrar/others);

7) to inspect all parts of the body (even in cases where
the victim initially refers only to blows, for example, to
the area of the face or extremities); the practice shows
that victims remember of their injuries in other areas
after a while, sometimes after several hours or the day
after the inspection;

8) to describe all available lesions (bruises, abrasions,
scratches, hemorrhages, scars, etc.) according to the
traditional medical scheme of description with the
obligatory indication of localization, quantity and full
characteristics (depending on the type of damage); if
necessary to carry out research in ultraviolet rays, etc.;

9) after determining the nature of the damage, its
localization, quantity, all the characteristic features, we
are to establish the mechanism of damage occurrence
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and features of traumatic objects, the prescription of each
injury, its simultaneous or different in time character
of obtaining, the possibility of getting injuries in the
circumstances mentioned by the victim; and the degree
of severity of each injury;

10) if necessary, to send the victim to additional
examinations (radiological, ultrasound, consultations
of specialists such as a neurologist, cardiologist, etc.),
the results of which must be taken into account in
determining the severity of injuries;

11) in case of damage or other changes in the victim’s
clothing, to indicate this and, if necessary, recommend to
law enforcement officers to order a forensic examination
if this has not been done yet;

12) to carry out obligatory fixing of the damage
revealed in the victim during an inspection by modern
methods (photographing, etc.) additionally for the
purpose of documentary confirmation;

13) to record video during data collection and further
examination of the victim in order to use the obtained
video data (to prevent psychological traumatization
of the victim) in the course of further investigative
actions, which should be reported to the party of criminal
proceedings/court;

14) to remember that the competence of a forensic
expert does not include the qualification of injuries such
as beating, torment, and mortification. This issue is the
responsibility of the pre-trial / judicial authorities.

Thus, as a result of our analysis and synthesis of
legal and forensic aspects of providing legal assistance
to victims of domestic violence in Ukraine, we can
confidently say that Ukraine is oriented towards the
European standards on many issues, including in the area
of issues of prevention and counteraction to domestic
violence and respect for human rights.

CONCLUSIONS

1. Ukraine together with the whole world widely
uses measures to prevent and combat domestic violence
and constantly develop recommendations to involve
law enforcement, social services, medical institutions,
public and international organizations demonstrating
implementation of the European standards.

2. An effective fair investigation of domestic
violence is outlined at the legislative level, including
restrictive  measures against domestic  violence
perpetrators.

3. The timely conduct of forensic examinations
in order to detect the existence of injuries with the
subsequent fixation of domestic violence will help the
criminal/judicial side to take effective administrative,
criminal, or other measures against the offender.

4. In order to prevent psychological traumatization
of the injured person, it is recommended to use modern
methods of fixation (photographing, video recording)
during the evidence collection and further examination of
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an injured person in order to be able to use the obtained 2020
data by the parties to criminal proceedings/court.

5. Due to the increasing incidence of domestic 6.
violence, especially in emergencies and lockdown
situation of COVID-19, the issue of prevention and
counteraction against domestic violence needs special

attention and further resolution.
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BUITAJIKU JOMAILIHBOT'O HACUJIBCTBA B YMOBAX TPUBAJIOT'O KAPAHTHURY,
BUKJIMKAHOI'O COVID-19
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AKTyasIbHiCTb. 3aKOHONABYI JJOKYMEHTH B YKpaiHi po3po0ieHi 1t 3ano0iranHs Ta 60poThOHM 3 JOMAIIHIM HACHIBCTBOM, JUIS 3aXHUCTY 1 AOTPH-
MaHHsI TIpaB JifofuHH. OCHOBHI CTaHAapTH HOPMAaTHBHO-IPaBOBOI 6a3u YkpaiHu Binmosinaiors CtaMOynbehbKiil KonBeHii. [[03NTHBHIMH MOMEHTaMH B
Cy4aCHOMY 3aKOHOIABCTBI YKpPATHU €: BCTAHOBJIEHHS! OOMEKYBaJIbHUX 3aXO/IB 1)1 0Ci0, SIKi BUMHMIIN JJOMAIIHE HACUIBCTBO Y BUIIISIl 3a00pOHHU Ha Iie-
peOyBaHHS B MiCITi CIILIBHOTO MIPOXKUBAHHS 3 0C000I0, sIKa MOCTPaXK1asa Bl JOMAIIHFOTO HACHILCTBA; IPOTIOHYIOThCS EsKi PeKOMEHIallii 3 MPOBEICHHs
CyZOBO-MEMYHOI eKCIIEPTU3U; BUCBIUYIOThCS ACIEKTH €THYHOrO minxony B «IIpaBiiax JOMUTy HOTEpIIINX, OOBHHYBaYCHHX Ta IHIIUX 0Ci0» 3 METOIO
3MEHILICHHS [ICUXOJIOTIYHOI TPaBMHU T1iJl 4ac JONuTy. Ase, y 3B’s13Ky 31 301/IbIICHHSIM BUINA/IKIB JIOMAIIHBOTO HACHIBCTBA, OCOOJIMBO B YMOBAaX TPHBAJIOTO
KapaHTHHY, IPAaBOBI Ta CyI0BO-MEAMYHI aCIIeKTH HaJIaHHs IPABOBOI JOIOMOTH 3a/IUIIAIOTHCS AKTyaIbHHMU.
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Mera: npoaHanizyBaTH 1 y3araJbHUTH IIPABOBI Ta CyIOBO-MEIAMYHI ACHEKTH HAJaHHs IPABOBOI JOMOMOTH XXEPTBaM JOMAIIHBOIO HACHIILCTBA B
VkpaiHi Ta 3aIpoIOHYBaTH PEKOMEHALIT 100 1X MOJIMIICHHS.

Marepiaau Ta MmeToau. MatepiaaoM fociipKeHHs Oy/au JaHi 3 ZOCTYIHUX IHTEpHET-IpKepen nporsaroM BecHu 2020 poky, aHaii3 68 3BepHEHb B
CYZIOBO-ME/IMYHI YCTaHOBU. AHaJli3 IPOBOJMBCS OMHCOBHM METOJIOM, METOJaMH (pikcallii, 3 MOAAIBIIOI CTATUCTHYHOI 0OPOOKOO Pe3yIIbTaTiB.

Pesynbraru. [TokazaHo, o YkpaiHa opieHTOBaHa Ha €BPOICHCHKI CTaHapTH, B TOMY YHCII B raiy3i 3aro0iraHHs Ta mpoTH/Iil IOMAIIHbOMY HaCHJIb-
CTBY Ta JIOTPHMAaHHS TIPaB JIAUHU. BIIpoBa/UKeHHS CyyacHUX METOAIB (ikcarii mpy 300pi JaHKUX i MOJATBIIOMY OIVISAAI HOTEPIIOrO Aa€ MOKIIHMBICTD
BHUKOPUCTAaHHS OTPUMAHKX JAQHUX CTOPOHAMH KPUMIHAJIBHOTO TIpoLiecy / Cyay.

BucHoBok. [Turanns 3amo0iranHs ta npoTuil JOMAlIHbOMY HACHJIBCTBY BUMarae 0COOIUBOI yBard i MOJAJIbIIONO BUPILIEHHS y 3B’S3Ky i3 3011b-
MICHHSIM BHIIA/IKIB JOMAIIHHOTO HACHIILCTBA, 0COOIMBO MiJT yac KapaHTHuHy, Bukinkanoro COVID-19.

Ku11040Bi ci10Ba: 10MallHe HACHIIBCTBO, FOPHANYHA JJOIIOMOra, CYJ0BO-MeInYHa excrepTu3a, CtamOysbcbka KoHBeHis, COVID-1

CCJIYYAHU JOMAIIHET'O HACHUJIMA B YCJIOBUAX JJIUMTEJIBHOI'O KAPAHTHHA,
BBI3BAHHOI'O COVID-19
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AKTYaJIbHOCTb. 3aKOHOJATEIbHBIC JOKYMEHTBI B YKpanHe pa3paboTaHbl s MPEJOTBPAIIEHUS U G0phOBI ¢ JOMAITHUM HACHINEM, IS
3aIIUTHl ¥ COOMIOJICHNs paB YesoBeka. OCHOBHbBIE CTAHAPTHI HOPMATHBHO-IIPABOBOI 0a3bl YKpamHbl cOOTBETCTBYIOT CTaMOyIbCKOW KOH-
BeHLUH. [10I0KUTENbHBIME MOMEHTAMH B COBPEMEHHOM 3aKOHOJATENILCTBE YKPAUHBI SIBIISIOTCS: YCTAHOBJICHHE OIPAHHUYHUTENBHBIX MEpP AT
JIMII, COBEPIIMBIINX JOMAITHEE HACHIINE B BUJIE 3aMpeTa Ha MPeObIBaHNE B MECTE COBMECTHOTO NPOKMUBAHMS C JIMIIOM, TTOCTPAJABIINM OT J10-
MallTHer0 HACWJINST; PEUIaraloTCcsi HEKOTOPBIC PEKOMCHIALMY 110 MPOBECHHIO CyACOHO-MEANIIMHCKON IKCIIEPTHU3bI; BHICBCUMBAIOTCS aCHCKThHI
STHYECKOro noaxona B «lIpaBuiax gompoca MOTepHeBIINX, OOBHHAEMbIX H APYTHX JIHID) € LEeIbI0 yMEHBUICHHS IICHXOJIOTHYeCKOH TpaBMbI BO
Bpemst nonpoca. OHaKo, B CBA3M C YBEIMYECHUEM CIydaeB JIOMAIIHEr0 HACHIINS, OCOOCHHO B YCIOBHAX JUIMTEILHOTO KapaHTHHA, IPABOBBIC U
Cyae0HO-MEeIUIIUHCKUE aCIIeKThl OKa3aHuUsI IPAaBOBOU IIOMOIIN OCTAIOTCSI AKTya bHBIMH.

Hens: npoaHann3npoBaTh U 000OIINTH TPABOBBIC M CYOHO-MEIUIIMHCKNE aCIIEKThl OKa3aHMs MPABOBOI TIOMOIIH JKEPTBAM JIOMAIITHETO
HacWIHMA B YKpauHE U MPEUIOKUTh PEKOMCHIALNY IO UX YJTy4IICHHIO.

MarepuaJibl U MeTObl. MaTepraaoM HccieioBaHus ObUIM JaHHBIC U3 TOCTYHNHBIX MHTEPHET-HCTOUYHHKOB B TeueHHe BecHBI 2020 roxa,
aHanmu3 68 obpaiieHni B CyneOHO-MEANIIMHCKIE yUPEeKCHHs. AHAIIN3 TPOBOAMIICS ONICATEIBHBIM METOIOM, METOIaMH (DUKCAIUH, C ITOCIIC/TY-
OIIeH cTarhucTHdeckas 00paboTKOIl Pe3yIbTaToB.

Pesyabrarsl. [Tokazano, uTo YkpanHa OpHEHTHPOBAHA HA €BPOTICHCKHE CTAHAAPTHI, B TOM YHCIIE B 00IAaCTH MPEIOTBPAICHHS 1 TPOTHUBO-
JICHCTBHS IOMAIIHEMY HACHJIMIO U COOJIONICHUS TIPaB YeIoBeKa. BHEIpeHNEe COBPEMEHHBIX METO0B (DHKCALMHU ITPU cOOpE JAHHBIX U IOCIIEIY-
IOIIEM OCMOTpE IMOTEPHEBIIETO AT BO3MOKHOCTh UCIIOIB30BaHMUS TOTYUYEHHBIX JAHHBIX CTOPOHAMH YTOJIOBHOTO Ipolecca /cyna.

BeiBoa. Bonpoc npenoTBpamieHust ¥ MpOTHBOACHCTBUS JOMAIIHEMY HACHIMIO TpeOyeT 0co00ro BHUMAHMS M JAIbHEHINETO PEIICHUS B
CBSI3U C YBEJIMUCHHUEM CJIy4acB JIOMAIIHEr0 HaCUIINs, 0COOCHHO BO BpeMsi KapaHTHHA, BbizBaHHOro COVID-19.

KiroueBble cjioBa: noMmaliHee HAacWiIME, FOPHIMYECKas MOMOIIb, CyAeOHO-MEIUIMHCKas 3kcrepTu3a, CramOynbckas KOHBEHINS,
COVID-19.
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Relevance. At present, the metabolism of drugs in patients with Gilbert’s syndrome will be actively studied, as it may be associated
with both the risk of dose-dependent adverse reactions and treatment ineffectiveness.

Objective: to summarize the information of various authors on the peculiarities of the use of drugs in patients with Gilbert’s syndrome.

Methods. Analysis of scientific publications in the international electronic scientometric database PubMed by keywords. Search
depth — 10 years (2010-2019).

Results. Gilbert’s syndrome is observed in 3-10% of the population and is characterized by an isolated increase of bilirubin in the
blood to moderate values without changes in other biochemical parameters of liver function and without damage to its structure. Gilbert’s
syndrome is inherited autosomal recessively and is mainly due to the presence of an additional dinucleotide thymine-adenine (TA) in
the promoter region A(TA)6TAA gene encoding the enzyme UGT1AL. Elongation of the promoter sequence reduces the formation
of UGT1AL. In variant A(TA)7TAA, the level of enzyme production can be reduced to 80% of the norm in hetero- and up to 20% in
homozygotes, respectively. Gilbert’s syndrome is manifested by increased levels of indirect bilirubin in the blood, jaundice of the skin
and mucous, abdominal pain, as well as dyspepsia and asthenovegetative syndrome. Intermittent icteric sclera and skin occur against the
background of exogenous and endogenous factors such as starvation, dehydration, infectious diseases, emotional and physical stress,
hemolysis, menstruation, alcohol consumption, hormonal contraception, etc., usually at a bilirubin concentration exceeding 40-45 pmol/I.
Complications of hyperbilirubinemia with Gilbert’s syndrome include the development of gallstone disease, including in children and
adolescents. Gilbert’s syndrome is associated with impaired metabolism of some drugs — aglucones. These include anabolic steroids,
glucocorticoids, androgens, rifampicin, cimetidine, chloramphenicol, streptomycin, sodium salicylate, ampicillin, caffeine, ethinyl
estradiol, paracetamol, ibuprofen, The clinical feature of Gilbert’s syndrome is the appearance or aggravation of jaundice associated
with the use of such drugs. In conditions of UGT1 deficiency, drugs compete with bilirubin for the enzyme, which leads to an increase
of indirect bilirubin in the serum. Therefore, to prevent liver damage, it is necessary to assess the risk and benefit of drug treatment of
patients with Gilbert’s syndrome in each case.

Conclusions. Gilbert’s syndrome is a common pathological condition and therefore it is important to diagnose it as early as possible.
Given that the use of aglucones in patients with Gilbert’s syndrome may cause the development of drug-induced liver damage, it is
necessary to assess the risk and benefit of drug treatment of patients with Gilbert’s syndrome in each case.

Key words: Gilbert’s syndrome, drugs, metabolism, pharmacogenetics

Relevance. Gilbert’s syndrome (GS) was first
described in 1901 by the French gastroenterologist
Augustin Nicolas Gilbert and is the most common form
of hereditary pigmented hepatosis.Gilbert’s syndrome
is characterized by an isolated increase in the level of
bilirubin in the blood to moderate values (in the range
of 21-85 pmol/l) without changes in other biochemical
parameters of liver function and without damage to its
structure [30]. Gilbert’s syndrome is observed in 3-10%
of the population [18]. The prevalence of Gilbert’s
syndrome varies significantly in different countries,
which is to some extent due to differences in diagnostic
criteria.Gilbert’s syndrome is more often diagnosed in
boys during puberty than in girls.For men and women,
the ratio of Gilbert’s syndrome is 2:1 — 7:1. Pubertal
age of onset of the disease is attributed of Inhibition of
bilirubin glucuroning by endogenous steroid hormones.It
is believed that bilirubin production is higher in men than
in women [28].
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Currently, in the patients with Gilbert’s syndrome
continue to actively study the characteristics of drug
metabolism, since this may be associated with both
the risk of dose-dependent adverse reactions and the
ineffectiveness of treatment.

Objective: to summarize the information of various
authors on the peculiarities of the use of drugs in patients
with Gilbert’s syndrome.

METHODS

Analysis of scientific publications in the international
electronic scientometric database PubMed by keywords.
Search depth — 10 years (2010-2019).

RESULTS

Etiology and pathogenesis. Hepatic bilirubin
metabolism is the most important factor in determining
the concentration of bilirubin in the blood of healthy
peopleThe disease is based on a violation of bilirubin
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conjugation due to insufficiency (= 40% of normal
activity) of the enzyme uridine-5-diphosphate
glucuronosyltransferase (UGT) 1Al in the liver [15].
This metabolic disorder is caused by a genetic defect in
the enzyme UGT1A1 [20].

Leukocytes, including macrophages, are known to
remove potentially harmful heme from the extracellular
space and to produce heme catabolites, including
iron, carbon monoxide, and biliverdin/bilirubin.
Approximately 25% of heme is derived from inefficient
erythropoiesis and heme-containing enzymes, and the
remaining 75% from obsolete erythrocytes that are
processed in the reticuloendothelial system [34]. In
macrophages, heme catabolism is first carried out by
hemoxygenase (Fig. 1), with biliverdin being formed,
which is then converted to bilirubin (unbound or indirect
bilirubin) by biliverdin reductase.Indirect bilirubin is a
lipophilic molecule and circulates in the blood plasma
mainly in the albumin-bound state [34]. Albumin
transports indirect bilirubin to the liver, where it, bound
by ligands, diffuses into the cytosol by OATP transporter
proteins [1]. In the endoplasmic reticulum, bilirubin is
conjugated to mono- and diglucuronide using the UGT-
1 enzyme. UGT1A1 conjugates glucuronic acid with
bilirubin and converts it to water-soluble substances that
can be excreted in bile.Bound bilirubin (direct bilirubin)
is exported to the bile duct by transporters of the MRP2
family (multiple drug resistance protein-2), and a small
amount — by transporters of MRP3 can be excreted

W

~ MMHhEO!

through the sinusoidal membrane into the blood [1]. If
under physiological conditions MRP expression is at a
very low level, then in cholestasis, these transporters
begin to be actively expressed [13].

Once in the bile, bilirubin glucuronides are first stored
in the gallbladder and then sent to the intestine with other
bile components that facilitate the absorption of fats and
other fat-soluble compounds.Bilirubin glucuronides are
then deconjugated by bacterial B-glucuronidases, with
the unconjugated pigment being reduced and oxidized.
Some of these products may be reabsorbed and promote
the circulation of the bilirubin pool; others are excreted
through the kidneys and intestines and contribute to the
color of urine and feces, respectively [1].

Physiological inhibitors of UGT1ALI are the steroid
hormones estrogen and testosterone, so they significantly
affect the concentration of bilirubin in the blood.

Genetics. Gilbert’s syndrome is inherited autosomal
recessively. A genetic defect mapped to chromosome 2
at the q37 locus and due to the presence of an additional
thymine-adenine (TA) dinucleotide in the promoter
region A(TA) of the 6TAA gene encoding the UGTI1A1
enzyme leads to the formation of region A(TA)7TAA[10].
Elongation of the promoter sequence leads to a decrease
in the formation of UGT1A1. This mutation is designated
UGT1A1*28 and is the most common and studied.In vari-
ant A(TA)7TAA, the level of enzyme production can be re-
duced to 80% of the norm in hetero- and up to 20% in ho-
mozygotes, respectively. Clinically, the syndrome is found

lAloKypoHOBa KMCAOTa,
BUBeAeHa bakTepiaMu

CrepkobiAiH

KuweyHmk

YpobiniHoreH
(CtepkobiaiH)

Fig. 1. Heme metabolism

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Ykpainu, 2020, Vol. 16, Ne 4

99



Khaitovych M.V., Turchak D.V.

in carriers of the homozygous state of this mutation,
which is found in 11-16% of the population [17], while
in 42% of the population the condition is heterozygous
[16, 23]. In a study in Romania, 292 patients and 605
healthy people, 62% of patients showed polymorphism
UGT1A1*28 (7TA), about 37% — UGT1A1*1 (6TA), the
remaining 0.61% and 0.72%, respectively, options 5TA
and 8TA [24]. About 58% of the experimental group had
a heterozygous genotype (TA)6/7, 32% — homozygous
(TA)7/7 genotype. As a rule, in heterozygous carriers,
Gilbert’s syndrome does not manifest clinically, however,
indirect bilirubin is at the upper limit of the norm or may
be slightly elevated.

There are data on the presence of up to 113 variants of
mutations of this gene (UGT1A1*1-*113), including 5 exons
and introns of the UGT1A1 gene, often in combination with
genetic polymorphisms of other UGTIA genes,which are
associated with either mild hyperbilirubinemia or life-
threatening jaundice [31]. Recent genetic results indicate
a dual genetic polymorphism of UGT 1A6 and 1Al in
patients with Gilbert’s syndrome, leading to a defect in
bilirubin glucuronidation, as well as other endogenous
and exogenous substrates such as serotonin [20].

Clinical manifestations. Gilbert’s syndrome is
manifested by increased levels of indirect bilirubin
in the blood, jaundice of the skin and mucous
membranes,abdominal pain, as well as dyspepsia and
asthenovegetative syndrome. Intermittent icteric sclera
and skin occur against the background of exogenous and
endogenous factors,such as starvation, dehydration,
infectious diseases (including asymptomatic Epstein-
Barr infection), emotional and physical stress,hemolysis
or menstruation,alcohol  consumption, hormonal
contraception, etc. [17,34] wusually at a bilirubin
concentration exceeding 40-45 pumol/l [34].

There is evidence of delayed gastric emptying in
Gilbert’s syndrome, and this is explained, on the one
hand, by the fact that gastrointestinal motility may
affect the concentration of bilirubin, or by the fact that
bilirubin may affect the motility of the gastrointestinal
tract. The transit time in the gastrointestinal tract affects
the concentration of bilirubin in the blood, prolonging
the transit time due to decreased gastric motility during
fasting, allows to absorb deconjugated glucuronides
of bilirubin by passive diffusion, accompanied by an
increase in circulating bilirubin 1.5-2 times [34].

Hyperserotoninemia in Gilbert’s syndrome may
contribute to nonspecific symptoms [20].

Complications of hyperbilirubinemia with Gilbert’s
syndrome include the development of gallstone disease.
This was confirmed by a meta-analysis that included
2,816 patients with gallstone disease and 1,617 patients
without gallstone disease. The study found that the risk
of developing gallstones in Gilbert’s syndrome increased
by 21.2%, more often among men [5]. It should be
noted that with Gilbert’s syndrome, the development of
gallstones can form in childhood. It was found that 76.5%
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of children with Gilbert’s syndrome had biliary tract
dysfunction; almost half of them had sludge syndrome.
Gallstone disease was diagnosed in 11.8% of children
[2].

The protective effect of hyperbilirubinemia is
described, in particular it is manifested in a reduction
in twice the mortality than in the general population
[14], due to a reduced risk of diseases associated with
oxidative stress [33], in particular cardiovascular
diseases and metabolic syndrome [8]. According to the
results of a double-blind placebo-controlled study,in
which with the help of atazanavir in 16 patients with
type 2 diabetes caused moderate hyperbilirubinemia for
3 days (the level of bilirubin increased on average from
7 mmol/l to 64 mmol/l), found a significant improvement
in the antioxidant properties of plasma and endothelium-
dependent vasodilation, a decrease in blood levels of
factor Willebrand [7] with moderate hyperbilirubinemia.

For diagnostic purposes, now patients are determined
by the number of TA repeats in the promoter region of
the UGT1A1 gene, normally they are 6. An increase in
the number of repetitions in this area indicates a decrease
in the functional activity of UGT1AL1. A test with a low-
calorie diet is also performed for diagnostic purposes (400
kcal/day for 3 days) with the subsequent appointment of
phenobarbital (0.1 g/day at night for a week). The test
with a low-calorie diet is evaluated by the percentage of
patients, who responded by increasing the concentration
of bilirubin by 21.4 umol/l, the test with phenobarbital
is considered positive, if the level of bilirubin decreases
more than 3 times from its values after a test with a low-
calorie diet.

Clinical and pharmacological aspects of Gilbert’s
syndrome. It is known that metabolism (biotransformation)
is a change in the chemical structure of medicinal
preparation and their physicochemical properties under
the action of enzymes in the body. The metabolism of
medicinal preparation includes 2 phases: phase [ or
chemical modification involving mainly cytochrome
P450 isoenzymes, phase II or conjugation reactions with
glucuronic, sulfuric, acetic acid or amino acids.

Gilbert’s syndrome has been shown to be associated
with impaired metabolism of some medicinal preparation
(Table.1) [25]. The clinical feature of Gilbert’s syndrome
is the appearance or worsening of jaundice associated
with medication. In conditions of UGTI1 deficiency,
drugs compete with bilirubin for the enzyme,leading
to an increase in indirect serum bilirubin.Such drugs
are called aglucones. These include anabolic steroids,

glucocorticoids, androgens, rifampicin, cimetidine,
chloramphenicol, streptomycin, sodium salicylate,
ampicillin, caffeine, ethinyl estradiol, paracetamol,

ibuprofen,ketoprofen, sulfonamides, diacarb, menthol,
statins, etc. [30]. Thus, the use of paracetamol,
irinotecan, atazanavir or elvitegravir in patients with
Gilbert’s syndrome may be associated with frequent
adverse side effects of pharmacotherapy [31].
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Table 1
Medicines that are metabolized by glucuronidation

Medicines Clinical application
Tolbutamide Type 2 diabetes
Amidopyrine Inflammation, fever,
pain

Menthol Pain as a decongestant

Estradiol Menopause, prostate
cancer

Lamotrigine Epilepsy, bipolar
disorder

Tricyclic antidepressants Depression, neuropathic
pain

Irinotecan Colorectal cancer

Nonsteroidal anti-inflammatory | Inflammation, fever,

drugs pain

Paracetamol Fever, pain

HIV protease inhibitors HIV

Back in 1999, 2 heterogeneous groups of patients
with Gilbert’s syndrome were described, depending
on the metabolism of paracetamol. In one group he
was normal,whereas in the other glucuronidation
was less than 50%. Decreased glucuronidation was
combined with increased oxidation,which contributed
to the formation of the toxic metabolite paracetamol [9].
Subsequently, the results of a number of studies did not
reveal features of paracetamol metabolism in patients
with Gilbert’s syndrome,which led the authors to believe
that paracetamol is a substrate of another isoform of UGT
[26]. It is now known that paracetamol is metabolized by
isoenzymes UGT1A1, UGT1A6 and UGT1AY, therefore,
the results of modern studies indicate that paracetamol is
safe for patients with the Gilbert’s syndrome in normal
doses [22].

It should be noted that toxic metabolites of some
drugs can cause the development of hyperbilirubinemia
with intrahepatic cholestasis due to damage to carrier
proteins of the BSEP (bilesaltexportpump) family,
exporting bile acids, or transporter proteins of the MRP2
family, involved in the export of bilirubin and other
molecules from the hepatocyte to the bile duct (Fig.

NikapcbKkuia 3aci6

£7°Y

TOKCUYHE NOLIKOAXKEHHA
HOBYHMX NPOTOKIB
Ta renaToumTis

IHri6yBaHHa TpaHcnopTy
MOBYHMX KMCAOT,
Ginipy6iny

2). Such drugs include androgens (methyltestosterone,
retabolil, nerobol) and estrogens (regividon, tricvilar,
nonovlon), cytostatics (cyclosporine A), chlorpromazine,
sulfonamides, semisynthetic and synthetic penicillins
(oxacillin, ampicillin, amoxicillin, carbenicillin,
methicillin), macrolides (erythromycin, oleandomycin),
cephalosporins  (ceftriaxone and ceftazidime), H2-
histamine receptor blockers (cimetidine, ranitidine),
oral hypoglycemic drugs - sulfonylureas (glyburide,
gliclazide, glibenclamide) etc.

Side effects of antitumor drugs in patients with
Gilbert’s syndrome have been described [6]. In patients
with Gilbert’s syndrome,who received busulfan mode
in hematopoietic stem cell transplantation, higher
overall mortality and mortality by 200 days after
transplantation [2 1 ]

Hyperbilirubinemia may often occur with
chemotherapy for acute lymphoblastic leukemia.
A retrospective analysis showed that 23 out of 159
patients with acute lymphoblastic leukemia had
Gilbert’s syndrome, these children had higher levels of
hyperbilirubinemia with treatment and lower clearance
of methotrexate, however, only 5 patients required
changes in the treatment regimen as a result. Therefore,
the authors do not consider it appropriate to screen for
Gilbert’s disease in all patients, but if hyperbilirubinemia
is detected, appropriate diagnostic tests and changes to
the treatment regimen should be performed [3].

It was found that the immunomodulator lenalidomide
caused hyperbilirubinemia without activation of
alkaline phosphatase, alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) in a 55-year-old
patient with heterozygous TA7 UGTI1Al, the author
concluded that the unmasking of Gilbert’s syndrome on
the background of the use of lenalidomide [27].

It is proposed to apply Hay’s law when prescribing
lapatinib in patients with Gilbert’s syndrome [29]. This
law is an empirical rule in case the patient has a high risk
of lethal drug-induced liver damage, if the drug causes
hepatocellular rather than cholestatic jaundice. The drug
causes two to three times the upper limit of ALT or AST,

MowKoAMKeHHA
renatouuTy

i

HoBYHUX KUCAOT
Binipy6iHy

Fig. 2. The scheme of development of cholestasis as a result of the action of medicines
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as well as more than 2 times the upper limit of normal
serum bilirubin, without bile stagnation, there are no
other reasons for this effect.

It was found that mebendazole — a broad-spectrum
antiprotozoal agent, due to impaired glucuronidation
caused hepatitis in patients with Gilbert’s syndrome [32].

Anincrease in hepatic transaminases has been reported
in a patient with Gilbert’s syndrome with depression
when taking duloxetine and venlafaxine.Desvenlafaxine
did not require participation in the metabolism of the
cytochrome P450 isoenzyme 2D6 and did not cause side
effects [11].

Antihelicobacter therapy had a negative effect on the
glucuronyltransferase system, which led to a violation of the
condition in patients with genetic Gilbert’s syndrome [4].

No special treatment has been proposed for patients
with Gilbert’s syndrome. It is proved that isotretinoin
(stereoisomer of trans-retinoic acid (tretinoin), which is
used to treat acne, significantly reduces blood bilirubin in
patients with Gilbert’s syndrome in the first 10 weeks of
treatment [12, 19].

Phenobarbital and other inducers of bilirubin-UGT]1
enzymes normalize plasma bilirubin levels in patients
with Gilbert’s syndrome. This is mainly due to the
accelerated clearance of bilirubin due to the induction of
enzymes, but also due to a decrease in bilirubin turnover.
Steroids may also reduce plasma bilirubin in Gilbert’s
syndrome by increasing hepatic uptake and storage of
bilirubin.

CONCLUSIONS

Thus, Gilbert’s syndrome belongs to common
pathological conditions and therefore it is important to
diagnose it as early as possible. Considering that the
use of aglucones preparations in patients with Gilbert’s
syndrome can be the cause of the development of
medicine-induced liver damage, it is necessary in each
case to assess the risk and benefit of medicine treatment
for patients with Gilbert’s syndrome.
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AxTyaJabHicTb. Ha 1anuii MOMEHT IIPOIOBXKYTHCS AKTHBHE BUBUCHHS 0COOIMBOCTEH MeTabo0i3My JIiKapchKHUX 3aC00iB y MAIi€HTIB
i3 curgpomMoM JKniibOepa, OCKIIbKY 3 HUM MO)Ke OyTH OB’ SI3aHUH SIK PU3MK BUHUKHEHHsI 10303aJICKHHUX MMOOIYHUX peakIlii, Tak i He-
€(EeKTUBHOCTI JIIKYBaHHSI.

63



Khaitovych M.V., Turchak D.V.

Merta: y3araabHUTH BiJOMOCTI Pi3HUX aBTOPIB IOJI0 OCOOIUBOCTEH 3aCTOCYBaHHS JIIKAPCHKHUX 3aCO0IB y MAII€HTIB i3 CHHIPOMOM
Kunboepa.

MeToau. AHai3 HayKOBHX ITyOniKamniii B MKHApOZHIH €leKTPOHHIH HaykoMeTpruHil 6a3i naHux PubMed 3a Ki1touoBIMU CIIOBaMH.
I'mubuna nomyky — 10 pokis (2010-2019 pp.).

Pesyasratn. Cunapom JKwnpOepa Binmmidaerscst y 3-10% HaceneHHS 1 XapaKTepH3YEThCS 130JbOBAHHM ITiJBHIICHHSAM PiBHS
OinipyOiHy B KPOBi ZI0 MOMiIpHUX 3HaYeHb 0e3 3MiH IHIIMX 010XiMIYHHMX MOKAa3HHUKIB (QYHKLIT MEYiHKU Ta O3 MOLIKOKEHHS ii CTPYKTY-
pu. Cungpom XKunbOepa ycrnagKoBYEThCS ayTOCOMHO-PELIECUBHO 1 IIepeBakHO 00yMOBJICHUII HAsSBHICTIO JOJATKOBOIO AUHYKICOTHIA
tuMiH-azieHiH (TA) Ha npomotopHiit ninaHni A(TA)6TAA rena, mo xoxye ¢pepmert UGT1AL. IlogoBxeHHsS IPOMOTOPHOI HOCIIiAOB-
HOCTI Ipu3BoANTSG 110 3MeHuIeHHs yTBopeHHs UGT1A1. Ilpu Bapianti A(TA)7TAA piBeHb npoxyKIiii epMEHTY MOKe OyTH 3HIKCHUIT
10 80% Bix HOpMH y TeTepo- 1 10 20% y romo3uror, BianosigHo. Cunapom JKumisOepa MposBIsIETHCS MiABUICHHSIM PIBHS HEMPSMOTO
O1n1ipyOiHy KpOBI, XKOBTSHULEIO IIKIPU 1 CIIM30BUX 000JIOHOK, OOJISIMU B )KMBOTI, @ TAKOXK JUCIIEIICIEI0 1 aCTEHOBEreTaTUBHUM CHHJIPO-
MoM. [HTepMiTyro4a IKTepHUHICTh CKJIEp 1 MIKipU BUHHMKAE HA TIi Jil €K30- 1 eHIOTeHHUX (PAKTOPIB, TAKUX SK TOJOLYBaHHSI, 3HEBOJ-
HEHHSI, 1HQEKIiHI 3aXBOPIOBAHHSA, eMOLiifHe 1 Qi3ndHe HANpyKEHHS, TeMOMi3 a00 MEHCTPYALlisl, BXKUBAHHS aJKOTOII0, TOPMOHATIBHA
KOHTpAIICTIIIisl TOIIO, 3a3BUYall TIPH KOHIEHTpAIiT OLtipyOiHy, mo nepesuiiye 40-45 mxmoinn/in. Cepen yckiaaqHeHb rinepoinipyoiHemii
pu cuHapomi JXKuibOepa — po3BUTOK KOBYOKaM ' sTHOT XBOPOOH, B TOMY YHCIi — y AiTeii Ta mimmiTkiB. Cunapom JXKunbbepa acoiroeTsest
13 HOpPYIIEHHAM MeTaboMni3My AesIKUX JiKapChbKUX 3ac001B — anIOKOHIB. [lo HUX BITHOCATbCS aHAOOMNIYHI CTEpPOINH, NIIOKOKOPTHKOIAN,
aHJPOTeHH, pH(aMITIINH, UMETHINH, XJI0paM(EHIKOJ, CTPENTOMIIMH, CaJliMIaT HAaTPito, aMInWIiH, KodeiH, eTHHIT-ecTpaaion, ma-
pateramor, i0ynpoden, ketorpodeH, cynbhaHigaMiam, aiakapo, MeHTol, kodeiH, cratuiu Ta iH. KIIiHIYHOI0 0COONUBICTIO CHHIPOMY
JKunpbepa € nosiBa ab0 MOCUIICHHS KOBTSHHII, OB’ A3aHOT 3 MPUIOMOM TaKHX JIIKapChKuX 3acobiB. B ymopax aedinnty UGT1 mikap-
CbKi 3ac00M KOHKYPYIOTH 3 O11ipyOiHOM 3a (hepMeHT, 1110 BeJe 10 MiABHUIICHHs piBHS HenpsmMoro OinipyOiHy B cupoBarii kposi. Tomy
UL IPO(UIAKTUKY YPasKeHHs IeUiHKU HEOOX1THO B KO)KHOMY KOHKPETHOMY BUIIAJIKy OI[IHIOBATH PU3UK Ta KOPUCTh MEAUKAMEHTO3HOTO
JIKyBaHHS MALI€HTIB 13 cuHapoMoM JKumsbepa.

BucnoBoxk. Curapom XKuns0epa BiTHOCHTBCS 0 MOMMPEHHUX NAaTOJIOTYHUX CTAHIB 1 TOMY BayKJIMBO SIK MOKHA paHiIlle HOro AiarHo-
cTyBaTtH. BpaxoByioun, 110 3acTOCyBaHHS IpeIapaTiB-arIIOKOHIB y TaNi€HTIB i3 cuHapoMoM JKibpbepa Moske OyTH IIPUIHHOIO PO3BUTKY
MEIUKaMEHTO3HOTO YPaXKeHHsI Ne4iHKH, HE0OXiJHO B KO)KHOMY KOHKPETHOMY BHIIAJIKy OLIHIOBATU PU3MK Ta KOPUCTh MEIHMKAMEHTO3HO-
o JIIKYBaHHS MaIi€HTIB i3 CHHApoMoM JKunboepa.

Kurouosi cioBa: cunapom XKuibbepa, jikapebki 3acodu, metaboini3Mm, GpapMakoreHeTHKa
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AKTyaJbHOCTb. Ha MaHHBIM MOMEHT IPOJOJDKACTCS aKTUBHOE U3Y4€HHE OCOOCHHOCTEH MeTabo1aM3Ma JIEKapCTBEHHBIX CPEICTB
y HanueHToB ¢ cuHapoMoM JKuiabbepa, HOCKOIbKY C HUM MOXKET OBITh CBSI3aH KaK PUCK BOSHHKHOBEHHUS T0303aBHCHMBIX MOOOYHBIX
peakiui, Tak ¥ Hed(HEKTUBHOCTH JICUCHUSL.

Ieap: 0600INTE CBEACHNS PA3HBIX aBTOPOB OTHOCHTEIBHO OCOOCHHOCTEH NMPUMEHEHHS JIEKapCTBEHHBIX CPEICTB Y MALMIEHTOB C
cunpomoM JKunsbdepa.

MeToabl. AHAIN3 HAyYHBIX MyOIUKALUI B MEKIYHAPOIHOM dJIEKTPOHHOM HayKOMETpHUIeCcKoit 0aze nanHbix PubMed o kiroueBbIM
cinoBaM. [11youna noucka — 10 ner (2010-2019 rr.).

Pesyabrarbl. Cunapom JKunbbepa ormeuaercs y 3-10% HaceneHus M XapaKTepU3yeTCs H30JMPOBAHHBIM IOBBILICHUEM YPOBHs
OnIMpyOuHA B KPOBH 10 YMEPEHHBIX 3HaUeHUH 0e3 M3MEHEHUH APYruxX OMOXMMHUUYECKUX MOKa3aTeael (PyHKINH MeUeHn 1 0e3 MOBpex-
JIeHus ee CTpyKTypbl. CuaapoM JKunpOepa HaciemyeTcs: ayTOCOMHO-PELECCHBHO U IIPEHMYIIECTBCHHO O0YCIIOBICH HATTMYUEM JOIION-
HUTEJIBHOTO JUHYKJIeoTHIa TuMHHa-aieHrHa (TA) Ha npomoropHoit obmactn A(TA)6TAA rena, kogupyromero ¢pepment UGTIAL.
[Ipouienre mpoMOTOPHOM MOCIIE0BATEILHOCTH NPUBOAUT K yMeHblnenuto oopazosanust UGT1AL. Ilpu Bapuante A(TA)7TAA ypo-
BEHb NPOLYKIMU (pepMeHTa MOXKeT ObITh cHIKEH 10 80% oT HOpMbI y rerepo- U 10 20% y TOMO3HIOT, COOTBETCTBEHHO. CUHIPOM
JKunpbepa NposABNIACTCS MOBBIIICHUEM YPOBHS HEHPSAMOro OMIMPYyOHHA KPOBH, JKENTYXOH KOXKM U CIM3UCTBIX 000I0uYeK, OOISIMH B
KHBOTE, a TAKXKE JAUCIICTICHEH M aCTEHOBET€TATUBHEIM CHHAPOMOM. VIHTepMUTTHpPYIOIIas HKTEPHYHOCTD CKIIEP M KOKM BO3HHKAET Ha
(oHe NeHCTBHS HK30- U SHIOTCHHBIX (PAKTOPOB, TAKHX Kak TONOaHHE, 00e3BOKHBaHNE, HH(EKIIMOHHbBIE 3a00JIeBaHNs, SMOIIMOHAITb-
HOe U (hU3UUYECKOe HANPSHKEHHE, TeMOJIN3, MEHCTPYaIHsl, yIOTPEOICH)E aJIKOToJs, FOPMOHAIIbHAsE KOHTPALENIHS U T.IL., OOBIYHO HPH
KOHILIEHTpanuy OunupyOuHa, npesslatommei 40-45 mxmons/1. Cpenn ocinoxHeHui runepounupyounemMun npu cuaapome XKunsbepa —
pa3BUTHE KEITICKaAMEHHOMN O0JIC3HH, B TOM YHCIIE — Y AeTel 1 noapocTkoB. Cunapom JKuibbepa acconuupyeTcs ¢ HapyluieHHeM MeTabo-
JI3Ma HEKOTOPBIX JICKAPCTBEHHBIX CPEIICTB — aIIFOKOHOB. K HUM OTHOCSTCS aHaboIYecKre CTepOHIbl, INTIOKOKOPTUKONIBI, aHAPOTCHBI,
prdaMITHIMH, IUMETHINH, XJIOpaM(pEHNKOI, CTPENTOMHIINH, CATNINIAT HATPHsl, aMITUIMIUIAH, KOQEHH, STHHUI-3CTPAIHOI, MapaneTa-
MoJ1, ubynpoden, keronpodeH, cyabpanuiaMuabl, 11akapd, MEHTON, KOGenH, CTaThuHbl U 1p. KinHuyeckoil 0COOCHHOCTBIO CHHAPOMA
JKunbOepa SBIAETCS MOABICHUE UIIN YCHICHHE XKEITYXH, CBI3aHHOU ¢ IPHEMOM TaKHX JICKAPCTBEHHBIX CpeACTB. B ycnoBusax nedumnura
UGT1 nexapCTBEHHBIE CPEACTBA KOHKYPHPYIOT ¢ OHIMPYONHOM 32 (pepPMEHT, 3TO BeET K IOBBIIICHHUIO YPOBHS HENPSIMOTo OMIHpyOHHa
B CBIBOPOTKE KpoBH. [ToaToMy Juist MpOGHIAKTHKY MOPaKEHNS TIEIeHN HEOOXOMMMO B KaJKIOM KOHKPETHOM CITydae OLEHHBATH PHCK H
0JIb3Y MEIMKaMEHTO3HOI'O JICYCHHs MalUeHTOB ¢ cunapoMoM Kuibbepa.

Beiozbl. Cunapom XKusb6epa 0THOCUTCS K pacpOCTPAHEHHBIM [ATOJIOTMYECKHM COCTOSHUAM M II09TOMY Ba’KHO KaK MOYKHO PaHb-
1Ie €ro AUarHOCTHPOBATh. YUHUTHIBAsA, YTO NPUMEHEHHUE IIPENapaToOB-arIIOKOHOB y MAIlUEHTOB ¢ cuHApoMoM JKuinbbepa MOXeT ObITh
MPUYMHON Pa3BUTUS MEAUKAMEHTO3HOTO MOPaKCHHS NEUECHH, HCOOXOAUMO B KaXJOM KOHKPETHOM CIIydae OLICHHBAaTh PUCK U IIOJIB3Y
MEINKaMEHTO3HOTO JISUSHH TTAaHeHTOoB ¢ cHHApoMoM JKimbbepa.

KuroueBbie croBa: CUHAPOM )Knnb6epa, JICKapCTBEHHBIC CPE/ICTBA, MeTaGOJ’IHSM, (bapmarcoreHeTnKa
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