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According to the International Diabetes
Federation in Ukraine, the number of pa-
tients with diabetes mellitus (DM) between
the ages of 20 and 79 years is about 7 % of
the total population [1], with an increasing es-
timate of approximately 629 million patients
worldwide by 2045 [2]. DM is a major cause of
blindness, kidney failure, heart attacks, stroke
and lower limb amputation [3]. DM related ul-
cers rank first among lower extremity ulcers,
which in most cases result to sensitivity loss
[4]. Diabetic neuro- and angiopathy are major
factors causing diabetic foot ulcers (DFU) [5],
resulting from ischemic reduction of oxygen
and nutrients supply to the ulcerous site, thus
hindering the optimal wound healing process
in such patient cohorts. In oxygen and nutrient
deprived states, epithelial cells in the ulcerous
site fail to release vital healing factors such

as vascular endothelial growth factor (VEGF)
and platelet-derived growth factor (PDGF) [6].
Some growth factors such as epidermal growth
factor (EGF), granulocyte-colony stimulating
factor (GCSF), nerve growth factor (NGF) and
VEGF have been evaluated in patients with
DFU [7, 8]. In recent studies a pool of growth
factors from autologous plasma rich growth fac-
tors were analyzed [9, 10].

Health Related Quality of life (HRQoL)
research has become an integral part of mod-
ern medicine. The World Health Organization
(WHO) recommends the use of the following
basic HRQoL criteria: physical, psychologi-
cal, level of autonomy, social life and environ-
ment [11], thus the EuroQol-5D-5L (Ukrainian
Version for Ukraine) questionnaire develo-
ped by the European Quality of Life Study
(EuroQol Group), which was officially approved,
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was used to assess patients’ quality of life in
this study. This questionnaire demonstrates
both physical and psycho-emotional indicators
as well as permits quality of life assessments at
different stages of the treatment process.

The aim of this study is to evaluate the effi-
cacy of combined photodynamic therapy (PDT)
and plasma rich growth factors (PRGFT) the-
rapy on the quality of life improvement in pa-
tients with diabetic foot syndrome.

MATERIALS AND METHODS

The study included 61 outpatients with
type 2 DM with Wagner grade II diabetic foot
syndrome, who gave informed consent to par-
ticipate in the study in accordance with the
world medical association (WMA) Helsinki
Declaration — Ethical Principles for Medical
Research Involving Human Subjects, 2013.

The inclusion criteria for the groups were
the presence of trophic ulcers with an area
<5 cm? (1% group — 4.39 £ 0.5 cm?, 2" group —
4.45 + 0.45 cm?), HbAlc < 7 % (1% group —
6,9 %, 2" — 6,8 %).

Depending on the regimen of the proposed
therapy, patients were divided into two groups
comparable in clinical status, age (1% group —
60,53 + 9,98 years, 2™ — 62,23 + 8,64 years),
gender (1%t group — males = 7, females = 23;
2rd _ males = 8, females = 23).

Antihyperglycemic treatment in the both
groups (n = 61) included combination therapy:
long-acting insulin + metformin — 22.95 %
(14 patients), sulfonylurea + metformin —
63.93 % (39 patients), dipeptidyl peptidase
4 inhibitor + metformin — 6.56 % (4 patients),
sulfonylurea + sodium — glucose cotransporter
2 inhibitor — 3.28 % (2 patients), and monothe-
rapy with metformin — 3.28 % (2 patients) [12].

Glucose-lowering therapy was supplemen-
ted with antibiotics (according to the results of
microbiological examination of the discharge),
while wound debridement (1t group), in the
2" group (n = 31) standard therapy (ST) was
supplemented by PDT and PRGFT procedures.

Initially patients were prescribed PDT
using a laser machine «Lika-Surgeon M»
(Photonica-Plus, Ukraine) with a wavelength
of 660 nm in a continuous regiment every other
day (8 procedures). Methylene blue 1 % aque-
ous solution as a photosensitizer was used.

After 2 weeks post wound surface clean-
ing and transitioning to the granulation phase,
PRGFT was added to treatment process. The
procedures were performed once a week, a total
of 4 treatment course procedures.

In order to assess quality of life dyna-
mics, all patients were interviewed using the
EuroQol-5D-5L survey instrument, which con-
sists of a EQ-5D descriptive system followed
by the EQ visual analogue scale (EQ VAS) [13,
14]. In the descriptive section, health status
is measured in five dimensions (5D); mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression. Scores from 1 to 5 were di-
vided into two subgroups, where scores 1, 2,
and 3 corresponded to the overall quality of life
scores above average; and 4 and 5 were below
average.

The S(AD)SAD (Size (Area, Depth), Sepsis,
Arteriopathy, Denervation) classification was
used to evaluate clinical status dynamics,
which included 4 categories of 2 points, with
a maximum of 30 points characterizing the
most severe condition [15]. The evaluation
criteria included: size (0 — skin intact; 2 —
<1cm? 4 — 1-3 ecm?; 6 — > 3 cm?) and depth
of wound surface (0 — skin intact; 2 — super-
ficial — involving skin and subcutaneous tis-
sues but not reaching the tendon, periosteum
or joint capsule; 4 — penetrating the tendon,
periosteum or joint capsule; 6 — involving bone
or joint spaces), presence of infectious process
(0 — no infection; 2 — superficial infection, in-
dicated by slough or exudate, but without clini-
cal suspicion of cellulitis or osteomyelitis, also
tinea pedis; 4 — cellulitis; 6 — osteomyelitis),
degree of angiopathy (evaluated by the ankle-
brachial index (ABI), where 1 point was for
0.7-0.9, and 2 points — for < 0.6) and neuro-
pathy (assessed using the Neurological Deficit
Scale — NDS, where a score of 0 indicated no
neuropathy, a score of 1 — moderate neuropa-
thy, and a score of 2 — severe neuropathy).

The survey was performed in both groups
at the beginning of treatment (EuroQol —
1 and S (AD) SAD — 1), after 2 weeks (Euro-
Qol — 2 and S (AD) SAD — 2), after 6 weeks
of treatment (EuroQol — 3 and S (AD)
SAD — 3).

IIpobremu endoxpurnoi namosnoeii Ne2, 2020

75



Kniniuna endokpurosioeis

To evaluate trophic ulcer healing dynamics,
a Lesion Meter app was used. Measurements
were made at each patient visit. Data for each
patient were automatically stored in separate
folders.

Statistical analysis was performed with
Windows 10 — Office Professional Plus soft-
ware (Agreement ID: V0731528) with the use

of parametric and non-parametric methods
of variation statistics. Shapiro—Wilk test was
applied to test normality of parameters in the
study. Two-sample Student’s t-test was used
to determine the significantly changed bet-
ween groups with a probability mean of 0.05.
Relative change method was used to compare
ulcer healing dynamics in the two groups.

RESULTS AND THEIR DISCUSSION

Clinical status evaluation in the 1% group
demonstrated the average total score at base-
line to be 13.97 points according to S(AD) SAD
classification, after 2 weeks — 13.20 (improve-
ment by 5.51 %), after 6 weeks — 7.83 (im-
provement by 43.95 %) (p > 0,05) (Tab. 1).

Clinical status improvement in patients
in the 1% group after PDT was achieved by
a 19.89% inflammation reduction. Other S(AD)
SAD categories had significant positive dy-
namics. The results obtained following PRGFT
stimulation of the epithelium in the second
stage showed a 30.95% decrease of the ulcer
defect area, depth — by 5.00 %, improvement
of angiopathy indices — by 28.93 % and neu-
ropathy signs — 15.54 % (p > 0,05).

In the 2" group, baseline average total
score was 13.91 points, after 2 weeks — 12.29

(improvement by 11.65 %), after 6 weeks —
6.36 points (improvement by 54.27 %) (p > 0,05)
(Tab. 2).

The same positive clinic dynamics in the
2n group post PDT were achieved with more
obvious improvement of up to 42.52 %, while
positive dynamics were observed in other cat-
egories. PRGFT performed at the second stage
as part of the combined treatment resulted
in: 53.05 % decrease of defective ulcer area,
depth — by 11.00 %, improvement indices in
angiopathy category — by 43.29 %, in the neu-
ropathic category — by 22.10 % (p < 0,05).

An estimation of quality of life dynamics in
the 1% group showed significant improvement
in «mobility» by 14.78 % after 2 weeks, after
6 weeks — by 27.58 %; in the «usual activities»
category — by 2.09 % after 2 weeks, and after

Table 1
S(AD)SAD evaluation of ulcers healing dynamics
in the 1st group

Area of Depth of Infection

Group the wound the wound Angiopathy Neuropathy
process
surface surface
At baseline 4,2 2,0 3,87 1,97 1,93
2 weeks 4,2 2,0 3,10 1,97 1,93
6 weeks 2,9% 1,9 0* 1,4 1,63
* statistically significant difference compared to the baseline (p < 0.05).
Table 2
S(AD)SAD evaluation of ulcers healing dynamics
in the 2nd group
Wound .
Group Wound Surface Infection Angiopathy Neuropathy
Surface Area process
Depth
At baseline 4,26 2,0 3,81 1,94 1,9

2 weeks 4,26 2,0 2,19% 1,94 1,9
6 weeks 2,0* 1,78* 0* 1,1* 1,48*

* statistically significant difference compared to the baseline (p < 0.05).
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Table 3
EuroQol-5D-5L evaluation dynamics in the 1st group
A A
1st group At baseline After (2 weeks After (6 and
2 weeks and 6 weeks
. 2 weeks)
baseline)
Morbility 2,03 1,73 —-15 1,47* - 28
Self-care 2,53 2,563 0 1,90* —-25
Usual activities 1,43 1,4 -2 1,37 -5
Pain / discomfort 3,03 2,73 - 10 2,27* —25
Anxiety/depression 3,9 3,9 0 3,23* - 17
VAS 41,73 58,33* 40 62,37* 49
* statistically significant difference compared to the baseline (p < 0.05).
Table 4
EuroQol-5D-5L evaluation dynamics in the 2nd group
A A
21 group At baseline After (2 weeks After (6 and
2 weeks and 6 weeks
. 2 weeks)
baseline)
Morbility 2,0 1,65% - 18 1,13* —44
Self-care 2,42 2,23 -8 1,74* - 28
Usual activities 1,42 1,29 -9 1,1% —23
Pain / discomfort 2,97 2,52 -15 1,97* - 34
Anxiety/depression 3,9 3,13* - 20 1,23* - 69
VAS 41 58,55* 43 71,55% 75

* statistically significant difference compared to the baseline (p < 0.05).

6 weeks — by 4.19 %; in «pain/discomfort» —
by 9.9 % after 2 weeks, after 6 weeks — by
25.08 % (p > 0,05). In the «self-care» and «an-
xiety/depression» categories, significant im-
provement in the quality of life was achieved
only after 6 weeks — by 24.9 % and 17.18 %
(p > 0,05), respectively (Tab. 3).

In the 2" group, quality of life dynamics
after PDT demonstrated a 17.5 % improved
average score in «mobility», 9.15 % in «usual
activities» and by 15.15 % in the «pain/discom-
fort» categories. Following PRGFT, improve-
ment was achieved by 43.5 % in the «physical
activity» category, 22.54 % in the «household
activity» and by 33.67 % in the «pain/discom-
fort» categories (p < 0,05) (Tab. 4).

Unlike patients in the 1" group, earlier po-
sitive quality of life dynamics in the 2" group
was obtained after PDT in the «anxiety/depres-
sion» and «self-care» categories by 19.74 % and
7.85 % respectively, with further improvement

after PRGFT by 68.46 %, and in the «self-care»
after 6 weeks — by 28.09 % (p > 0.05).
Further quality of life evaluation with
Visual Analog Scale VAS in the 1% group re-
vealed a baseline total score of 41.73 points,
after 2 weeks’ — 58.33 score points and after
6 weeks — 62.37 score points, with appropri-
ate improvement by 28.46 % and 33.09 % after
standard treatment (p < 0,05). In the 2™ group,
29.97 % post PDT and 42.69 % post PRGFT
improvements were obtained (p < 0,05).
Discussion. Non-healing trophic ulcers in
patients with diabetes mellitus significantly
impairs quality of life and inhibits both physi-
cal and psychological status. Using PDT as
combined therapy for chronic ulcers in DM pa-
tients resulted in complete purification of the
wound surfaces in shorter time periods com-
pared to ST. This thus influenced all quality
of life indicators according to EuroQol scale,
including the category of «mobility» (2.72 % im-
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provement), «self-care» (7.85 %), «usual activi-
ties» (7.06 %), «pain/discomfort» (5.25 %) and
«anxiety/depression» category (9.74%) improve-
ments (p < 0,05).

Based on contemporary data [9, 10],
PRGFT was included in the combined treat-
ment scheme post PDT-course to stimulate epi-
thelialization of the wound defects in patients
of the 2" group. The effectiveness of the pro-
posed algorithm was confirmed by the improve-
ment of all categories of the EuroQol scale:
«mobility» — by 18 %, «self-care» — by 9 %,
«usual activities» — by 9 %, «pain/discomfort»
15 % and «anxiety/depression» categories by
20 % (p < 0.05).

Advantages of using PDT and PRGFT in
sequential stages of wound healing reveals new
therapeutic perspectives in regenerative medi-
cine. This treatment scheme has obvious ad-
vantages compared to the traditional debride-
ment. Both components have demonstrated
properties for active stimulation of cell prolife-
ration, differentiation and angiogenic potential.
This approach permits healing time reduction,
thus improving quality of life of DM patients.

As limitations, only local wound status dy-
namic effects on quality of life were evaluated,
while other general conditions were not consi-
dered in the current study, aspects envisaged
in future studies.

CONCLUSIONS

Photodynamic and autologous plasma rich
growth factors combined therapy is preferable
vis-a-vis standard care in the treatment and

improvement of quality of life in outpatients
with diabetic foot syndrome.
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Introduction. Diabetic neuro- and angiopathy are major factors causing diabetic foot ulcers. Ischemia
reduces oxygen and nutrients supply to wounds. In oxygen and nutrients deprived conditions, epithelial cells in
wounds fail to sufficiently release important wound healing factors such as vascular endothelial growth factor
(VEGF) and platelet-derived growth factor (PDGF). In recent studies a pool of growth factors from autologous
plasma rich growth factors were analyzed. The aim of the study is to evaluate the efficacy of combined photo-
dynamic (PDT) and autologous plasma rich growth factor therapy (PRGFT) on quality of life improvements in
patients with diabetic foot syndrome.

Materials and methods. 61 outpatients with type 2 diabetes mellitus and Wagner grade II diabetic foot
syndrome were included in this study. Patients of the 1%t group (n = 30) received standard therapy (ST), in the
27 oroup (n = 31) ST was supplemented by PDT and PRGFT.

Results. Using PDT in combined therapeutic management of chronic ulcer in patients with DM resulted
in complete purification of the wound surfaces during shorter time durations vis-a-vis standard therapy,
thus influencing all quality of life indicators according to EuroQol scale, including the category of «mobility»
(improvement by 2.72 %), «self-care» (by 7.85 %), «usual activities» (by 7.06 %), «pain/discomfort» (by 5.25 %)
and «anxiety/depression» categories (by 19.74 %). PRGFT was included in the combined treatment scheme post
PDT-course to stimulate epithelialization of wound defects in patients of the 2° group. Efficacy of this combined
algorithm was confirmed by overall EuroQol scale category improvements: «mobility» — by 18 %, «self-care» —
by 9 %, «usual activities» — by 9 %, «pain/discomfort» 15 % and «anxiety/depression» categories by 20 %.

Conclusions. Combined photodynamic and autologous plasma rich growth factor therapy is preferable to
standard therapy in the therapeutic management and improvement of quality of life in outpatients with diabetic
foot syndrome.

Key words: Diabetes mellitus, diabetic foot, photodynamic therapy, autologous plasma.

ANHAMIKA AKOCTI XUTTA
Y XBOPUX 3 CUHOPOMOM OUABETUYHOT CTONU
MPN KOMBIHOBAHOMY J1IKYBAHHI 3 BUKOPUCTAHHAM ®I310TEPANII
TA AYTOJIOTIYHOT NNA3SMU
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Beryn. JliabeTtnuna Helipomaris Ta aHrIONATis — e OCHOBHI IIATOT€HEeTUYH1 PaKTOPH, 110 IPU3BOAITH
JI0 YTBOPEHHS TPO(MIYHUX BUPA3OK Yy XBOPHUX HA IyKpoBuUi miaber. [memis npu3BoauTh /10 TiHOKCIT Ta Hempo-
CTaTHBOTO BUBLIbHEHHS dakTopie pocry enmgoresio cynun (VEGF) ra rpom6omurapuoro daxropy (PDGF)
emiTeqiaJbHUMHU KJIITHHAMHU. 3TiAHO CYYACHHUX IOCIIAMKEHb, IJIs 3arOeHHA TPO(QIYHUX BUPA3OK AKTYAJIb-
HUM € BUKOPUCTAHHS ayTOJOT1YHOI I1J1a3Mu, 30aradyeHol pakTopaMu pocTy.

Mera mocaimgkeHHS — OI[IHATU e(PeKTUBHICTL KOMOIHOBAaHOI porommuamiunol Teparii (OJT) Ta mmaas-
moreparrii, 3baradenoi paxropamu pocty (PRGFT) nist mokpaiieHHs SKOCTI SKUTTS MAIIEHTIB 13 CHHIPOMOM
niabeTUYHOI CTOIIH.

Marepianu i MmeTogu. ¥ gociaiaskeHHsa BKJIOYEHO 61 maiieHT 3 IyKpoBuM giabeToM 2 THUILY 3 CUHIPO-
moMm giaberuunol cronu 11 crymens 3a Wagner. Ilamientu 1-i rpynu (n = 30) orpumyBajiu cTaHIapTHY Tepa-
mito (CT), y 2-#1 rpymi (n = 31) CT 6ysia nomosuena ®J[T ra PRGFT.

Pesynprarn. Bukopucranas OJIT y kombiHoBaHOMY JIIKYBAHHI XpOHIYHMX BUPa30K y xBopux Ha L] 11o-
Kpallye OYUINeHHs PaHOBOI II0BEPXH1 y Ol/IbIIT KOPOTKI TepMinu mopiBuaHo 13 CT, 1110 BIIJinBae HA HOKA3HUKKA
SIKOCTI KUTTA 3a mKaon EuroQol, kareropiio «disuyHa akKTUBHICTLY» HOJIIIIITUII0 Ha 2,72 %, «caMmo06CcIyro-
ByBaHHI» — Ha 7,85 %, «1mo0yToBa akTuBHICTEY — HaA 7,06 %, «0isrb/muckompopT» — Ha 5,25 % Ta Kareropii
«TpuBOKHIcTB/menpecis» — Ha 19,74 %. PRGF'T 6ymno Briouero B KoMmOiHoBaHy cxeMmy JikyBauud miciia OT
JJI CTUMYJIIOBAHHS eIriTesiasgisaifii paHoBoro gedekty y maiieHTiB 2-1 rpynu. EdexruBHicTs 3amaHoro
aJITOPUTMY II1ITBEPKEHO IIOKPAIIeHHIM IMOKa3HUKIB Kareropi mraau EuroQol: «disnyna akTHBHICTEY —
Ha 18 %, «camoobciryroByBauuss» — HaA 9 %, «mo0yToBa aKTHUBHICTEY — HA 9 %, «Olab/muckomdopt» HA 15 %
Ta «TpuBOKHICTB/mempecis» Ha 20 %.
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Bucuosku. KombinoBana dgoromnHamiuHa Tepamis Ta Ijas3MoTeparis, 3baradeHa dpakTopaM# pOCTY,
€ epeKTUBHIIIOI, Y TOPIBHAHHI 3 CTAHIAPTHOIO TepaIrien, y JJIKYBAHHI Ta MOKPAIIEHH] TKOCT1 JKUTTA XBOPUX
13 CHMHIPOMOM J1a0€ THYHOI CTOIIH.

KnouoBi cioBa: mykposuii giaber, miabeTuvyHa crora, QOToIUHAMIYHA Tepallis, ayToJIOrYHAa IJIa3Ma.

ONHAMUKA KAHECTBA XNU3HU
Y BOJIbHbIX C CUHAPOMOM AMABETUYECKOMN CTOMLI
nPN KOMBUHUPOBAHHOM NEYEHWUN C NCMNOJIb3OBAHUEM ®U3NOTEPANMUN
N AYTOJIOTMYECKOW NNA3MbI

Xapuenko T. A.!, Menexosern O. K.!, Menexosen 10. B.!,
Panspko A. C.!, Kanamuuk H. B.', [Illy Pum C. I.2

! Cymckoti eocydapcmeernmbiii ynusepcumem, 2. Cymol, Yepauna,
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kharchenko24t@gmail.com

Beenenwne. J[uabernvueckass HeHpomaTus ¥ AHTHUOIIATUS — 9TO OCHOBHEIE IIATONeHETHUYECKNe (PAKTOPHI,
KOTOpBIe IPUBOIAT K 00pa30BaHUI0 TPOPUUIECKUX SI3B Y OOJBHBIX caxapHbIiM guaberom. VimeMuss IpuBOIUT
K TUIIOKCHM U HEeJ0CTATOYHOMY BBICBOOOKIEeHMI0 paKkTopoB pocrta aHmoresiud cocymnoB (VEGF) u tpoboru-
rapuoro garropa (PDGF) snurennanbusivu kiaerkamu. CorsiacHO COBpeMEHHBIM HCCJIETOBAHUSM, C IIEJIBIO
3aKUBIIEHUS TPOPUUIECKUX SI3B, SIBJISETCS AKTYyaJbHBIM HCIIOJb30BAHHE ayTOJOTHUYECKON IIJIa3Mbl, obora-
LIeHHOM haKTOpaMH pocTa.

Hens wucciemoBaHus — OIEHUTHh 9(PPEKTUBHOCTH KOMOMHHUPOBAHHON (POTOAMHAMUYECKON Tepaluu
(OAT) u mirasmorepanuu, oboramennoi paxropamu pocra (PRGFT) mia ynydienus kayecTBa KU3HU IIa-
IIUEHTORB C CUHIPOMOM JrabeTUYeCKON CTOIIHI.

Marepuainsl u meToasl. B uccienosanme BrI0OYEHO 61 MaIriueHT ¢ caXxapHbIM guabeToM 2 THUIIA ¢ CHH-
npomoMm nuaberudeckoit cronsl 11 cremenn mo Wagner. [lamuenTtsr 1-# rpymnmsr (n = 30) mosydasiu cTaHgapT-
mywo tepanuio (CT), Bo 2-it rpymme (n = 31) CT 6nwita momosraena OJT u PRGFT.

Pesynwrarsl. [Ipumenenue OJIT B kKoMOMHUPOBAHHOM JIEUEHH N XPOHUUECKUX 3B y 60abpHBIX CJI yiayu-
mraeT OYHINEHHEe PaHEBOM IMOBEPXHOCTH B 0OoJiee KOpPOTKUe CpokH, mo cpaBueHwuio ¢ CT, yayurnaer mokasa-
TeJIM KadyecTBa KU3HU 10 Irajge EuroQol, kareropuio «pusnmdyeckas aKTUBHOCTB» yaydinnio Ha 2,72 %,
«camoobciry:kuBauus» — Ha 7,85 %, «0bITOBadg akTUBHOCTEY — Ha 7,06 %, «6onb/quckomdop™™ — Ha 5,25 %
U KaTeropuu «TpeBoskHOCTh/menpeccus» — Ha 19,74 %. PRGFT 6biia BRIOYeHA B KOMOMHUPOBAHHYIO CXEMY
sneyenus mocsie O[T nist cTUMYNANUY €MUTETHATU3AIUA PAHEBOro gedeKTa y MAIlHeHTOB 2-U TPYIIIHL.
OdderTHBHOCTh JAHHOTO aJropuTMa ObLiIa MOATBEpIKIeHAa YJIYyUIIeHUeM IMIoKa3aTesel KaTeropuil IIKaJIbl
EuroQol: «pusnuecras aktuBHOCTEY — Ha 18 %, «camoobcy:xuBaHus» — Ha 9 %, «OBITOBASI AKTUBHOCTB» —
Ha 9 %, «0osb/muckoMdpopT» Ha 15% 1 «TpeBokHOCTE/menpeccus» Ha 20 %.

Brisoabel. Kombunuposanuasa poToguHaMudecKas Tepallnud U ILJIa3MoTepaIns, oboraméuaas paxropa-
MU pocTa siBJseTcs 6osee apPeKTUBHOM, 0 CPpAaBHEHUIO CO CTAHAAPTHON Tepanuei, B JeUYeHUN U yJIydIlle-
HUY Ka4eCcTBa KU3HU aMOyJIaTOPHBIX OOJBHBIX C CHHIPOMOM AUAa0eTUYeCKON CTOIIHI.

Kniouesvie cnosa: caxapHbIi quader, nuabeTudeckas cToma, POTOAUHAMUIECKA TePANUs, ayTOJOTuYIe-
cras ImrasmMa.
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