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The obtained results allow to optimize the surgical treatment of patients with fibrous dysplasia, to introduce
into practice the latest technologies that significantly improve the quality of life, medical rehabilitation and social
adaptation of patients.
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Today, metabolic syndrome is registered in almost a quarter of the human population. At the same time, a sharp
increase in both surgical interventions in the face and their complications was noted. One of the reasons for the lat-
ter can be a violation of hemomicrocirculation in the skin of the face caused by metabolic syndrome. As for the vital
structure of vessels of the skin of the face and head in people with metabolic syndrome, their characterization is very
superficial due to the methodological difficulties of the examination. In this regard, the work aimed to investigate the
state of the vessels of the bulbar conjunctiva of the eye in women with metabolic syndrome for the indirect assess-
ment of changes in the hemomicrocirculatory bed of the skin of the face. The study of the hemomicrocirculation state
of the bulbar conjunctiva of the eye in healthy women and women with metabolic syndrome was carried out using
a slit lamp Zeiss SL 160 (FRG) with magnification from 1 e 5 to 1 » 50 times and a stereoscopic microscope MSSO
(USSR) with a magnification approved by the Ministry of Health Ukrainian methodology. In women with metabolic
syndrome, the parallel arrangement of microvessels is disturbed, the frequency of detection of microaneurysms
increases. Metabolic syndrome stimulated the development of myogenic dystrophy, caused structural remodeling
of microvessels and increased the number of patients with arteriolo-venular anastomoses with trophic disorders in
the bulbar conjunctiva, with fresh extravasates and hemosiderin deposition, dystonia of microvessels and precapil-
lary sphincters. Based on microcirculation changes in the bulbar conjunctiva of the eye in women with metabolic
syndrome, a conclusion was made about microcirculation disorders in the skin of the face.

Key words: hemomicrocirculation, bulbar conjunctiva of the eye, skin, metabolic syndrome.

Connection of the publication with planned re-
search works. The work is a fragment of the SRW “De-
velopment of new soft bandages and methods of their
application in the treatment of wounds. Applied scien-
tific research.”, state registration number 0118U002056.

Introduction. Today, metabolic syndrome is not con-
sidered as an independent disease. It identifies obese
individuals at high risk for cardiovascular disease due to
pathogenetically interrelated metabolic disorders, in-
cluding hypertension, abdominal obesity, dyslipidemia,
insulin resistance, glucose intolerance, or diabetes [1,

2]. According to the International Diabetes Federation,
metabolic syndrome is registered in about a quarter of
the world’s human population [3].

At the systemic level, the changes that develop in
the body against metabolic syndrome are well studied.
We are interested in the works in which the changes
registered in the skin against the background of the
metabolic syndrome are shown. This is due to the grow-
ing number of surgical interventions and the influence
of metabolic syndrome on the healing processes of
the wound surface. In our opinion, the work of Zhou
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et al. is significant. [4], in which it was concluded that
a violation in the physiological functioning of the skin
could lead to a metabolic syndrome and vice versa, any
pathophysiological dysfunction that leads to a loss of
metabolic control in the body can cause both skin dis-
eases and a violation of the healing process after various
operative interventions. However, this problem is very
poorly covered in the literature. In the scientometric da-
tabase “PubMed” for the search terms “metabolic syn-
drome and wound healing” 166 works are highlighted,
of which no more than 10 correspond to this particular
problem. The analysis of these works allows us to state
that the healing process is disrupted in people with
metabolic syndrome and the number of complications
after planned plastic surgery increases [5]. The reason
for this may be a change in the hemomicrocirculatory
bed of the skin during the development of metabolic
syndrome [6, 7]. As for the vital structure of vessels of
the skin of the face and head in people with metabolic
syndrome, their characterization is very superficial due
to the methodological difficulties of the examination.

Since the vessels of the bulbar conjunctiva originate
from the branches of the internal carotid artery, the
changes that occur in the bulbar conjunctiva vessels re-
flect the changes in the hemomicrocirculatory bed that
occur at the systemic level [8, 9, 10]. The branches of
the internal carotid artery also provide the blood supply
to the skin of the face. Therefore, changes in the mi-
crocirculation of the eye’s conjunctiva will correlate with
changes in the skin’s microcirculation [11].

The aim of the work was to investigate the state
of the vessels of the bulbar conjunctiva of the eye in
women with metabolic syndrome.

Object and research methods. 60 women aged 39
to 55 who sought surgical help for cosmetic skin defects
were examined. The control group consisted of 30 prac-
tically healthy women. Signs of metabolic syndrome
were registered in 30 women who were included in
the main group. Examinations were conducted follow-
ing the principles of the Declaration of Helsinki of the
World Medical Association “Ethical Principles of Medi-
cal Research Involving Human Subjects” (as amended
in October 2013). All patients who participated in the
examination provided written informed consent.

General clinical, laboratory and instrumental re-
search methods were used in examining patients based
on an algorithmic thematic map, including clinical, func-
tional-instrumental and laboratory examination sec-
tions.

Signs of insulin resistance were found in the women
of the main group: 20% of patients had type Il diabe-
tes, 32% of women had fasting hyperglycemia, 48% of
patients had impaired glucose tolerance (with a normal
level of fasting glycemia (<5.5 mmol/l ). 70% of the pa-
tients had a blood pressure level 2140/90 mm Hg. The
increase in blood pressure was not accompanied by clin-
ical changes in the heart and main vessels. The patients
had no signs of percussive hypertrophy of the heart’s left
ventricle and an accent of the 2nd sound on the aorta.
80% of patients had a body mass index greater than 30
kg/m2, and a waist-to-hip ratio greater than 0.9. At the
same time, the waist circumference was greater than
80 cm. All women had a triglyceride level greater than
1.7 mmol/l, while the level of high-density lipoproteins
was less than 1.0 mmol/I. In 60% of people of the main

group, the albumin/creatinine ratio exceeded 30 mg/g.
The revealed anthropometric, instrumental and labora-
tory changes allowed to establish develop a diagnosis of
metabolic syndrome in women of the main group.

Ophthalmological examination showed that no eye
fundus pathology was detected in this group’s patients.
The disc of the optic nerve was pale pink and had clear
contours, its diameter was equal to 0.2 — 0.3. The arte-
riolo-venular ratio of microvessels was 2/3. The periph-
eral areas of the fundus and the macula visually had no
signs of pathology. In order to rule out hidden pathol-
ogy, an extended clinical and instrumental examination
was carried out, which included sonography of the or-
gans of the abdominal cavity and thyroid gland, electro-
cardiography, and ophthalmoscopy.

Laboratory methods included general clinical blood
analysis, blood glucose, Hom’s index, glucose tolerance
test, glycosylated hemoglobin, determination of total
protein, activity of serum transferases (alanine amino-
transferase, aspartate aminotransferase), thymol test,
cholesterol content, lipoproteins of different density,
bilirubin, C-reactive protein, general clinical analysis of
urine. The duration of the examination was from 60 to
80 days.

The hemomicrocirculation state of the bulbar con-
junctiva was studied using a Zeiss SL 160 slit lamp (FRG)
with magnification from 1 ¢ 5to 1 ¢ 50 times and a ste-
reoscopic microscope MSSO (USSR) with magnification
according to the methodology approved by the Ministry
of Health of Ukraine [11].

Violations of the hemomicrocirculatory bed were
assessed by vascular changes, which included: viola-
tions of the parallelism of the location of microvessels
in the bulbar conjunctiva, microaneurysms, saccula-
tions, changes in the diameter of microvessels of the
arterial and venous links of the hemomicrocirculatory
bed, tortuosity of microvessels (arterioles, venules, cap-
illaries), newly formed vessels, anastomoses, avascular
fields, changes in the branching angle of microvessels
and their amputation. The diameter of microvessels, the
distances between them and their number per unit area
were studied using an object micrometer and a calibra-
tion grid in the intermediate zone of the bulbar conjunc-
tiva.

The results of the examinations were checked for
normality of distribution, after which they were sub-
jected to statistical processing using the Student’s t-test.

Research results and their discussion. As a result of
examinations, it was found that in 20% of women of the
control group, the parallelism of the arrangement of mi-
crovessels in the bulbar conjunctiva was disturbed. In
the main group, a violation of the parallelism of the ar-
rangement of microvessels was found in 60% of patients
(p<0.01) (fig. 1). We believe that this is a sign of com-
pensatory restructuring of the structure of the vascular
bed during the development of metabolic syndrome.
Microaneurysms in the main group were found in 60%
of patients, and in the control group they were found in
only 26.7% (p<0.01) of patients, which indicates chang-
es in the basement membrane in the arterial link of the
hemomicrocirculatory bed.

The arteriolo-venular ratio in the bulbar conjunctiva
of the main group of patients was 1:3 — 1:4.

Myogenic dystonia, manifested by sacculations of
venules (fig. 2), was found in 56.7% of patients in the
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main group (p<0.01), and in the control group, it was
found much less often, namely in 23.3% of women. This
indicates blood stasis in the venular link of the hemomi-
crocirculatory bed and, resulting in overstretching of the
vascular wall.

Irregularity of the caliber of arterioles in the bulbar
conjunctiva in patients of the main group occurred 2.4
times more often (56.7%, p<0.01) than in women of the
control group (23.3%). Changes in the diameter of the
microvessels of the arterial and venous links of the he-
momicrocirculatory bed are a sign of vascular dystonia
due to hemodynamic disorders.

The frequency of arteriolar spasm was found in the
experimental group (33.3%), but without statistically
significant differences compared to the control group
(22.3%, P>0.05).

The total index of tortuosity of arterioles, which
included serpentine meandering and corkscrew-like
forms, in the experimental group (66.7%) exceeded the
similar indicator of the control group (23.3%) by almost
3 times (p<0.001), which indicates structural restructur-
ing microvessels meandering tortuosity of arterioles
was most often encountered (75.0% of total indicator
values).

The total indicator of the degree of tortuosity of the
venules in the experimental group (83.3%) exceeded
the similar indicator of the control group (20.0%) by
more than 4 times (p<0.001). Serpentine and meander-
ing tortuosity of venules was mainly observed (fig. 3).

The total indicator of the degree of capillary tortu-
osity (83.3%) in the experimental group exceeded the
value of the control group by almost 4 times (23.3%,
p<0.001). The tortuosity of the capillaries was mainly
serpentine (80.0% of the total indicator).

It should be noted that the prevalence of pathologi-
cal forms of the tortuosity of microvessels of the eye’s
hemomicrocirculatory bed conjunctiva in patients with
metabolic syndrome from serpentine (in most cases) to
meander indicates a gradual compensatory restructur-
ing of the microcirculation system in conditions of hy-
pertension. We made this conclusion based on compar-
ing the obtained results with data from the literature,
according to which tortuosity is an indicator of compen-
sation for increased blood pressure since the appear-
ance of tortuosity leads to a decrease in the latter [12].

Capillary loops (fig. 4) reflected the increase in sys-
temic blood pressure, the frequency of which did not
exceed 13.3% in the control group and 46.7% in the ex-
perimental group (p<0.01).

Newly formed vessels, which indicate critical sys-
temic changes in microcirculation, were found in 46.7%
of cases in the subjects of the research group, which
was statistically significantly 4.7 times more than the
control (10.0%, p<0.001).

Accelerated discharge of blood from the arterial link
to the venous link was characterized by arteriolo-ven-
ular anastomoses (fig. 5), the number of which in the
experimental group (36.7%) compared to the control
group (10%, p<0.05) was 3.7 times higher, which was ac-
companied by a decrease in the number of functioning
capillaries, erythrocyte aggregation, and microvascular
obliteration.

Avascular fields (fig. 6), which indicate significant
and irreversible trophic disturbances, were observed in
63.3% of the experimental group and only in 20.0% of

Figure 1 — Bulbar conjunctiva of a 39-year-old woman with
metabolic syndrome. Violation of the parallelism of microvessels,
spasm of arterioles, meandering tortuosity of arterioles, corkscrew-
like tortuosity of venules, decrease in the number of functioning
capillaries, avascular fields, cloudy capillaroscopic background,
pronounced perivascular edema, extravasates, thrombosis of
microvessels. Magnification: 40x.

Figure 2 — Bulbar conjunctiva of a 40-year-old woman with
metabolic syndrome: irregularity of the caliber of arterioles and
venules, microaneurysms, sacculations, spasm of arterioles, a
decrease in the number of functioning capillaries, avascular fields,
pigmentation of the capillaroscopic background, a large number of
arteriolo-venular anastomoses, hemosiderin deposits, thrombosis
and stasis of microvessels, focal perivascular edema.
Magnification: 30x.

Figure 3 — Bulbar conjunctiva of a 42-year-old woman with
metabolic syndrome: meandering tortuosity of venules, portioned
blood flow. The arteriolo-venular ratio is 1:3 — 1:5.
Magnification: 60x.
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Figure 4 — Bulbar conjunctiva of a 43-year-old woman with
metabolic syndrome: microaneurysms, venous sacculations, newly
formed vessels, a large number of arteriolo-venular anastomoses,

loops and corners of capillaries, a decrease in the number of
functioning capillaries, avascular fields, cloudy capillaroscopic
background, blurring of the contours of microvessels, focal
perivascular edema, stasis and thrombosis of microvessels of the
hemomicrocirculatory bed. Magnification: 60x.

Figure 5 — Bulbar conjunctiva of a 42-year-old woman with
metabolic syndrome. Serpentine tortuosity of venules and
capillaries, a large number of arteriolo-venular anastomoses, cloudy
capillaroscopic background, blurring of microvessel contours, focal
perivascular edema, stasis and thrombosis of microvessels of the
hemomicrocirculatory channel. The arteriolo-venular ratio is 1:3 —
1:4. Magnification: 60x.

Figure 6 — Bulbar conjunctiva of a 43-year-old woman with
metabolic syndrome. Spasm of arterioles, many arteriolo-venular
anastomoses, a decrease in the number of functioning capillaries,

avascular fields, a cloudy capillaroscopic background, blurred
contours of microvessels, focal perivascular edema. The arteriolo-
venular ratio is 1:3 — 1:4. Maghnification: 50x.

the control group (p<0.001). Our results are consistent
with the data of other authors, who believe that the ap-
pearance of avascular appearance and capillary angles is
evidence of severe morphological changes in the micro-
circulation system [9].

In patients of the control group, capillary angles in
the bulbar conjunctiva were found in 20.0% of the ex-

amined, and in the experimental group, they were reg-
istered in 43.3% (p<0.05) of patients. This pathological
phenomenon indicates a pronounced structural rear-
rangement of the vascular bed and trophic changes in
body tissues.

As can be seen from table 1, the arteriolo-venular
ratio of perilimbal and intermediate vessels and bulbar
conjunctival zones in women with metabolic syndrome
increased by 26.8% (p<0.05) and 29.0% (p<0.05), re-
spectively.

Table 1 — Arteriolo-venular ratio of prelimbal and

intermediate vessels and areas of the bulbar con-

junctiva in practically healthy women and persons
with signs of metabolic syndrome (M+m; n=30)

Groups Intermediate zone Prelimbal zone
Control 0,41 +0,02 0,52 + 0,02*
Main 0,31 +0,02 0,40 +0,01*

Note: * — p<0,05.

The diameter of perilimbal arterioles and perilimbal
venules in women with metabolic syndrome did not un-
dergo statistically significant changes, only a tendency
to their increase was observed (table 2).

The capillaroscopic background of the bulbar con-
junctiva is a marker of the microvessels’ permeability
and the interstitial space’s state. In the experimental
group, the blurring capillaroscopic background (fig. 7)
occurred in 40.0%, and in control only in 16.7%, which
caused statistically significant differences (P<0.05).

Table 2 — Morphometry of prelimbal arterioles and
venules (um) in practically healthy women and
persons with signs of metabolic syndrome

(Mtm; n=30)
Groups Prelimbal arterioles Prelimbal venules
Control 14,51+0,41 29,5+0,34
Main 13,60+0,41 33,0810,28

The contours of microvessels were blurred in 40.0%
of the subjects of the experimental group, and in only
10.0% of the control subjects (P<0.01), which indicates
densitometric changes in the perivascular space due to
its compaction.

Perivascular edema, which is a marker of impaired
diffusion through the wall of microvessels (fig. 8), was
found in all 56.7% of patients, and in controls only in
20.0% of cases (P<0.01).

Fresh extravasates were identified in women of the
experimental group in 53.3%, and in control only in
26.7% (P<0.05). This indicates a violation of the perme-
ability of microvessels. At the same time, the deposition
of hemosiderin (fig. 9), which is a marker of previous
hemorrhages, was detected in the conjunctiva of the
subjects of the experimental group in 40.0%, and in the
control group in 16.7% (P<0.01). Pigmentation of the
capillaroscopic background, which was found in 56.7%
of cases and exceeded the value of this control indica-
tor by almost 3 times (23.3%, P<0.01), also indicated the
degree of hemoglobin breakdown.

Axial homogeneous blood flow, which is physiologi-
cal, was 70.0% in control, and did not exceed 20.0% in
the experimental group subjects (P<0.05). Pathological
types of blood flow were found to be close- (13.3%) and
large-grained (16.7%), thick (10%), portioned with lig-
uid (3.3%) and frequent (16.7%) portions of blood, as
well as blood flow in the form of coin columns (10%)
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Figure 7 — Blurry capillaroscopic background, pronounced
perivascular edema, microhemorrhages, thrombosis of
microvessels. The arteriolo-venular ratio is 1/3 — 1/4. Bulbar
conjunctiva of a 40-year-old woman with metabolic syndrome.
Magnification: 40x.
and blood flow with stops (10%). In our opinion, chang-
es in microvessels’ rheology are caused by dystonia of
microvessels and precapillary sphincters and venular

resistance (fig. 10).

The speed of blood flow is the hydrodynamic basis
of the metabolism of microvessels, it reflects the trans-
port function of hemocapillaries and transcapillary ex-
change. The blood flow rate was determined in capillar-
ies of 3 um — 5 um, which removes the influence of the
hematocrit and the shape of erythrocytes.

In the subjects of the control group, the mean ve-
locity of the blood flow was 70.0%. In contrast to the
control, the mean velocity of blood flow in subjects of
the experimental group did not exceed 40%, which led
to statistical differences (P<0.05). Violations of hemody-
namics were manifested by fast (20%) and slow (10%)
blood movement, blood flow with stops (30%). Stasis of
microvessels prevailed in venules (26.7%) and capillaries
(33.3%), and did not exceed 6.7% in arterioles. Thus, the
total value of this indicator was 66.7%, which was more
than 3 times higher than the control (20.0%, P<0.001).

In persons of Il group, stasis of microvessels was
present in arterioles (6.7%). Wall aggregates of mi-
crovessels were identified in arterioles (23.3%) and ve-
nules (46.7%). In control, the total percentage did not
exceed 20, which caused statistically significant differ-
ences with the experimental group (P<0.01). Thrombo-
sis of microvessels was detected mainly in capillaries,
whose number was 50.0%, and in healthy individuals,

Figure 9 — Violation of parallelism of microvessels, spasm of
arterioles, decrease in the number of functioning capillaries,
avascular fields, extravasates, pigmentation of the capillaroscopic
background, deposition of hemosiderin. The arteriolo-venular
ratio is 1/3 — 1/5. Bulbar conjunctiva of a 40-year-old woman with
metabolic syndrome. Magnification: 40x.

Figure 8 — Blurred contours of microvessels, focal perivascular
edema, a large number of arteriolo-venular anastomoses,
amputations of arterioles. The arteriolo-venular ratio is 1/3 -
1/4. Bulbar conjunctiva of a 37-year-old woman with metabolic
syndrome. Magnification: 40x.
this indicator was 5 times smaller and did not exceed

10% (P<0.001).

Systemic microcirculation changes are also con-
firmed by the analysis of the average values of the in-
tegral capillaroscopic indicator of the bulbar conjunc-
tiva — the capillaroscopic index, which in control was
14.80+0.55, and in the main group, it increased to
24.1+0.61 (p<0.001). i.e. 1.6 times.

So, for the first time, changes in the hemomicrocir-
culation of the bulbar conjunctiva of the eye of women
against the background of metabolic syndrome are care-
fully described in work. This may reflect the state of mi-
crocirculation in the scalp, including the face. It should
be noted that other authors believe that the assessment
of biomicroscopy of the bulbar conjunctiva is the only
functional reflection of microcirculation not only at the
level of the organism as a whole but also of the nasal
cavity, in particular since the blood supply of the nasal
cavity and the conjunctiva of the eye is carried out from
the external and internal system carotid arteries [13].

Conclusions. In women with metabolic syndrome,
significant changes in the hemomicrocirculation of the
bulbar conjunctiva of the eye were found, which was
manifested in a violation of the parallelism of the ar-
rangement of microvessels, a significant increase in the
frequency of detection of microaneurysms, the devel-
opment of myogenic dystrophy, and an increase in the
number of patients with signs of vascular dystonia and

Figure 10 - Violation of the parallelism of microvessels, uneven
caliber of arterioles and venules, spasm of arterioles, decrease
in the number of functioning capillaries, avascular fields,
pigmentation of the capillary background, blurry capillary
background, thrombosis and stasis of microvessels. The arteriolo-
venular ratio is 1/3 — 1/4. Bulbar conjunctiva of a 37-year-old
woman with metabolic syndrome. Magnification: 30x.
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structural rearrangement of microvessels, an increase  presence of thrombosis in them were also detected. The
in the number of patients with arteriolo-venular anas-  obtained results indicate a violation of microcirculation

tomoses and significant and irreversible trophic distur- ¢ only at the level of the organism as a whole but also
bances in the bulbar conjunctiva in most patients, an

increase in the number of patients with the structural p ts for furth h. Th » ¢
remodeling of the vascular bed and with fresh extrava- rospects for turther research. The perspective o

sates and hemosiderin deposition, dystonia of microves- ~ the work is to research the state of hemomicrocircu-
sels and precapillary sphincters. Violations of blood flow  lation in the skin against the background of metabolic
in capillaries with a diameter of 3-5 microns and the syndrome.
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OCOB/INBOCTI TEMOMIKPOLUMPKYNALIT KOH’ FOHKTUBU OKA V XIHOK 13 METABONTYHUM CUHAPOMOM

puuesunu H. P., Bepewaka B. B., beperosa T. B

Pe3tome. 3pocTaHHA NOLWMPEHOCTI MeTaboniYHOro CMHAPOMY Ta 36ibLEHHA KiZIbKOCTI ONEePaTUBHUX YTPyYaHb
B AiNAHLI 06/1MYYA CNOHYKaAW Hac A0 BUBYEHHA BMN/IMBY MeTaboniyHOro CMHAPOMY Ha MPOLECH FOEHHA PaHOBOI
NoBEpPXHi Ta YCKNAAHEHb MiCAA NAAHOBUX NAACTUYHUX onepaLiit. Of4HIE i3 NPUYMH LbOro Moxe ByTn nepebyno-
Ba Y reMOMIKPOLMPKYAATOPHOMY pyCAi WKipK. Tak AK cyauHK BynbbapHOi KOH' OHKTUBM BepyTb CBili MOYATOK Bif,
riNIOK BHYTPILIHbOI COHHOI apTepii, a KPOBOMOCTaYaHHA LWKipyM 0611MYYA TaKoXK 3abe3neyyeTbea riIkaMm BHYTPILLHBbOT
COHHOT apTepii, 3p06/1eHO BUCHOBOK MPO Te, WO 3MiHM B MIKPOLMPKYAALii KOH IOHKTMBU OKa 6yayTb KopentoBa-
TM i3 3MiHAMM B MiKpOLMPKYAALi WKipn. MeToto poboTu 6y0 BU3HAYEHHSA 0COBIMBOCTEN reMOMIKPOLMPRYAALLIT
KOH'IOHKTUBM OKa Y }KiHOK 3 MeTaboniyHMM CMHAPOMOM.

Byno obcTexeHo 60 XkiHOK Big, 39 A0 55 poKiB, AKi 3BEpPHY/INCA 3a XipypriYyHOH AOMOMOrol 3 NPUBOAY KOC-
MeTUYHUX aedeKTiB WwKipn. KoHTpobHY rpyny ckaanm 30 NpakTUYHO 340PpOBUX KiHOK. Y 30 XKiHOK, AKi BBilLWAM
[0 OCHOBHOI rpynu, 6ynn 3apeecTpoBaHi 03HaKM MeTaboNiuHOro CMHAPOMY (iHCYNiIHOPE3UCTEHTHICTb, rinepToHis,
iHaekc macu > 30 Kr/m?, 36inblueHHA PiBHA TPUMNILLEPUAIB, SMEHLIEHHA PiBHA NiNONPOTEIAiB BUCOKOI LLLiIIBHOCTI).
BMBYEHHS remoMiKpounpKynaLii 6ynb6apHOi KOH IOHKTUMBW 3A4ilACHIOBaAM 3@ AONOMOTO0 BiTa/lbHOI MiKpocKonii 3
BUKOPUCTAHHAM LWiNboBOT namnu Zeiss SL 160 (PPH) 3i 36inbweHHam Big 5 Ao 50 Kpat 3a 3atBepaxeHoo MO3
YKpaiHM meToauMKolto.

Y XKIiHOK i3 MeTaboniyHMM CMHAPOMOM BUABMEHI CYTTEBI 3MIHM B remoMiKpoumpkynauii 6ynbbapHoi
KOH'IOHKTUBM OKa, WO MPOSBMIOCA B MOPYLUEHHI Napanenismy po3TallyBaHHS MIKPOCYAMH, CYTTEBOMY 3POCTaHHI
YaCTOTW BUABNEHHS MiKPOaHEBPU3MIB, PO3BUTKY MiOoreHHOT AMCTPodii Ta 3pOCTaHHAM Ki/IbKOCTi MaLLiEHTOK 3 03HaKa-
MW CYAMHHOI ANCTOHIT Ta CTPYKTYPHOT NepebyaoBm MiKpocyauH, 36inblieHHAM KiNbKOCTI NALLEHTOK 3 apTepiono-Be-
HYNAPHMMM aHACTOMO3aMM Ta 3HAYHUX | HE3BOPOTHUX NOPYLLUEHHAX TPOOIKM B ByNbOapHili KOH FOHKTMBI Y BinbLIOCTI
NaLi€HTOK, 36ibLLEHHI KiIbKOCTi MaLEHTOK i3 CTPYKTYpPHOO NepebyaoBoto CyAMHHOIO pycia i 3 CBiXKMMM eKCTpaBa-
3aTamMu Ta BiAKNALAHHAM reMoCcUaepuHy, AUCTOHIED MIKPOCYAMH | NnepeaKaninApHmx ciHKTepiB. TaKOXK BUABNEHO
NopyLLEHHS KPOBOTOKY B Kaninapax giameTpom 3-5 MKM Ta HasiBHICTb B HUX TPOM6O03iB.

TaK K KPOBOMOCTAYaHHS KOH'OHKTMBWM OKa 3AiMCHIOETHCA Ti/IKAMW 30BHIWHBLOI | BHYTPILWHbOI COHHOT apTepii,
3pobaeHO BUCHOBOK MPO NOPYLIEHHA MiKPOLIMPKYAALT HE TiIbKM Ha PiBHI OpraHiamy B LiIoMy, a 1 B LUKipi, 30Kpema.

KntouoBi cnoBa: reMoMiKpoLumMpKyAaLia, 6ynbbapHa KOH IOHKTMBA OKa, LWKipa, MeTaboniuHunii CUHAPOM.

FEATURES OF THE HEMOMICROCIRCULATION OF THE EYE CONJUCTIVA IN WOMEN WITH THE METABOLIC
SYNDROME

Hrytsevych N. R., Vereshchaka V. V., Beregova T. V.

Abstract. The increasing prevalence of metabolic syndrome and the increase in the number of surgical
interventions in the face prompted us to study the impact of metabolic syndrome on the healing processes of the

[ad

Hw

N w»

o ®

152 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguumun — 2022 - Bun. 3 (166) / Bulletin of problems in biology and medicine — 2022 - Issue 3 (166)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUMHA / CLINICAL AND EXPERIMENTAL MEDICINE

wound surface and complications after planned plastic surgery. One of the reasons for this may be a change in the
hemomicrocirculatory channel of the skin. Since the vessels of the bulbar conjunctiva originate from the branches
of the internal carotid artery, and the blood supply of the facial skin is also provided by the branches of the internal
carotid artery, it was concluded that changes in the microcirculation of the conjunctiva of the eye will correlate with
changes in the microcirculation of the skin.

The aim of the work was to study the characteristics of hemomicrocirculation of the conjunctiva of the eye in
women with metabolic syndrome.

60 women age from 39 to 55 years who apply surgical help for cosmetic skin defects were examined. The
control group consisted of 30 almost healthy women. Manifestations of metabolic syndrome (insulin resistance,
hypertension, body mass index > 30 kg/m2, increased triglycerides and decreased high-density lipoproteins) were
registered in 30 women who were included in the main group. The study of the hemomicrocirculation of the
bulbar conjunctiva was carried out with the help of vital microscopy using a Zeiss SL 160 slit lamp (Germany) with
a magnification from 5 to 50 times according to the methodology approved by the Ministry of Health of Ukraine.

In women with metabolic syndrome, were found significant changes in the hemomicrocirculation of the bulbar
conjunctiva of the eye, which was manifested in a violation of the parallelism of the arrangement of microvessels, a
significant increase in the frequency of detection of microaneurysms, the development of myogenic dystrophy, and
an increase in the number of patients with signs of vascular dystonia and structural rearrangement of microvessels,
an increase in the number of patients with arteriolo-venular anastomoses and significant and irreversible trophic
disturbances in the bulbar conjunctiva in most patients, an increase in the number of patients with structural
remodeling of the vascular bed and with fresh extravasates and hemosiderin deposition, dystonia of microvessels
and precapillary sphincters. Violations of blood flow in capillaries with a diameter of 3-5 microns and the presence
of thrombosis in them were also detected.

Since the blood supply of the conjunctiva of the eye is carried out by the branches of the internal carotid artery,
it is concluded that the microcirculation is disrupted not only at the level of the organism as a whole, but also in the
skin, in particular.

Key words: hemomicrocirculation, bulbar conjunctiva of the eye, skin, metabolic syndrome.
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OCOB/IMBOCTI TEMOMIKPOLIMPKY/NIALIT KOH'FOHKTUBU OKA
Y KIHOK 13 METABOTIYHUAM CUHAPOMOM

Buwmnii HaBuabHUII KOMYHanbHWI 3aKnag, JbBiBcbKoi 06nacHOi pagu
«JIbBiBCbKa MeguuHa aKagemia imeHi AHapes KpynuHcbKoro» (m. /lbeiB, YKpaiHa)
2KuniBCbKKii HaLioHanbHWi YHiBepcuTeT imeHi Tapaca LLiesueHka (m. Kuis, YkpaiHa)
hrytsevych@gmail.com

Ha cbo2o0Hi memaboniyHuli cuHOpom 3apeecmposaHuli malixce y ysepmi a0OcoKoi nonyaayii. OOHOYACHO
8i0OMiYeHo pi3Ke 3pOCMAaHHA AK 0NepamueHUX ympy4aHs 8 0inaHyi 06au4Ya, mak iix ycknaoHeHb. OOHi€r i3 Npu4uH
OCMAHHLO20 MOMe bymu MopyueHHs 2eMOMIKPOUUPKYAAUIi 8 wWKipi 0b6au4Ys, BUKAUKAHO20 mMemabosniyHUm
cuHOpomom. LLlo cmocyemsca 8imanbHOi cmpykmypu cyOuH wKipu obauvysa | 207108uU y oci6 3 memaboniyHUm
CUHOPOMOM, XapPaKmMepuCMuKa ix oyxce nosepxHesa 3a80KU MemOoOUYHUM CKAAOHOW,AM 0bcmexeHHs. B 38’a3Ky

ISSN 2077-4214. Bichuk npo6nem bionorii i megnuunm — 2022 — Bun. 3 (166) / Bulletin of problems in biology and medicine — 2022 - Issue 3 (166) 153



KNIHIYHA TA EKCMEPUMEHTANIbHA MEAMLUUHA / CLINICAL AND EXPERIMENTAL MEDICINE

3 yum memoro pobomu byno docaidumu cmaH cyOuH bynbbapHOI KOH OHKMUBU OKA Yy MIHOK 3 MemaboniyHum
CUHOPOMOM 011 0rocepedKOBAHOI OUIHKU 3MiH 8 2eMOMIKPOUUPKYASMOPHOMY pycai wKipu obau4ys. Bug4eHHs
CMaHy 2eMOMIKPOUUPKyAAuii 6yn16b6apHOi KOH IOHKMUBU OKaG y 300p08UX MIHOK Ma MIHOK i3 memabosniyHum
cuHOpomom 30ilicHro8anu 3a 00NomMo2or WinuHHoi aamnu Zeiss SL 160 (®PH) 3i 36inbweHHAM 8i0 1 ¢ 500 1 o
50 paszie i cmepeockoniyuHozo mikpockona MCCO (CPCP) i3 36inbweHHam 3a 3ameepoxceHoo MO3 YkpaiHu
MemoOUKoK. Y HIHOK i3 MemaboaiyHUM CUHOPOMOM MOPYyWYEMbCA NAPAneniam pPo3mawly8aHHA MIKPOCYOUH,
3pocmae yacmoma 8uUABAEHHA MiKpoaHespu3mie. MemaboniyHuli cUHOPOM CMUMYB8A8 PO38UMOK Mio2eHHOT
oucmpodii, suKnUKas cmpykmypHy nepebydosy mikpocyOuH ma 36inbuwys8as KinbKicmbe nayieHmMokK 3 apmepiosno-
BEHYAPHUMU GHACMOMO3AMU 3 TOPYWeHHAMU mpoghiku 8 bynbbapHili KOH FOHKMUSI, 3 C8iXUMU eKcmpasasamamu
ma 8iOKAa0aHHAM 2emocudepuHy, OUCMOHIE MIKpocyOUH i nepedKaninapHux cgiHkmepis. Ha ocHosi 3miH
MIKpOUUpKynauii 8 6ya6bapHili KOH’FOHKMUBI OKA Y HiHOK i3 MemaboaiyHUM CUHOPOMOM 3p0bs1eHO BUCHOBOK PO
opyweHHa MIKpOUUPKYAayii 8 WKipi 06au4ys.

Knrouoei cnoea: zemomikpoyupkynayis, 6ynebapHa KOH OHKMUBA OKa, wKipa, memabonaidyHuli CUHOPOM.

38’A30K nyb6niKauii 3 nnaHOBMMM HayKOBO-AOCAig-
HUMmM poboTamu. PoboTa € pparmeHTom HAP «Po3pobka
HOBMX M'IKMX MOB’A30K Ta METOAMK iX 3aCTOCYBAHHA NpU
NiKyBaHHI paH. MNpuKnagHe HayKoBe AOCNiAXKeHHA.», N
AepKaBHoi peecTpauii 0118U002056.

BcTtyn. Ha cborogHi metaboniyHuii CMHAPOM He po3-
rNAQATb AK CaMOCTiMHE 3aXBOPOBAHHA. BiH ineHTUI-
KYE OCib i3 OKMPIHHAM, Y AKUX HasiBHUA BUCOKUI PU3IMK
PO3BUTKY CEPLLEBO-CYAMHHUX 3aXBOPHOBaHb 33 PaxyHOK
MaTOreHeTUYHO B33AEMOMOB'A3AHUX MeTaboNiyHUX no-
pylWweHb, WO BKAOYAOTb apTepiasnbHy rinepTeHsito,
OXMPIHHA 33 abgoMiHaNbHUM TUMOM, AUCAiNigemito Ta
iHCYNiHOPE3UCTEHTHICTb, MHOKO30TONEPAHTHICTb abo Ly-
Kposuii giabet [1, 2]. 3a gaHMMM MirKHapogHoi AiabeTny-
Hoi deaepaduyi npnbaM3HO Y YBEPTI CBITOBOI NHOACHKOI NO-
nynauii peecTpyeTbcs metaboniyHmii cuHapom [3].

Ha cnctemHoMy piBHi 3MiHW, LLO PO3BMBAOTLCA B Op-
raHiami, Ha T1i meTaboniyHoro cMHapomy fo6pe BUBYEHI.
Hac ke UikaBnsaTb pob0TH, B AKMX HaBeAEHI 3MiHW, LLLO pe-
ECTPYHOTbCA Y WKipi, Ha T1i meTaboniyHoro cuHapomy. Lie
06YMOB/IEHO 3POCTAOYOIO KiNbKICTIO ONepaTUBHUX YTPY-
YaHb Ta BMNAMBY MeTabo/liYHOrO CMHAPOMY Ha mpoLecu
rOEHHA PaHOBOI NOBEpPXHi. 3HAKOBOD, Ha Hall MOrNAg, €
po6oTa Zhou Ta cnisasT. [4], B siKil1 3p0671€HO BUCHOBOK,
LLLO NOPYLUEHHA Yy ¢izionorivHomy GyHKLIOHYBaHHI LKipK
MOMe MPUBOAMUTU A0 MeTaboNiYHOro CUHAPOMY i HaBMa-
KM, byab-AKka naTodisionoriyHa AMchyHKLiA, WO NPU3BO-
OUTb [0 BTPATM MeTabosliYHOIrO KOHTPO/IO B OpraHi3mi,
MOJKe CTaTW MPUYMHOIO AK LUKIPHUX 3aXBOPHOBAHb, TaK i
NOpPYLUEHHA MPOLECY FTOEHHA NICAA PI3HOMAHITHWUX one-
pPaTUBHWUX BTPyYaHb. Pasom 3 TMm, AaHa npobnema B fi-
TepaTypi BUCBIT/IEHA ay*Ke cnabo. B HayKomeTpuyHil 6asi
naHnx «PubMed» 3a nowykosumm cnosamm «metabolic
syndrome and wound healing” sucsitntoerbcsa 166 pobir,
3 AKMX He Binble 10 BignoBigaloTb came AaHili npobne-
Mi. AHani3 umx pobiT fO3BONIAE CTBEPAXKYBATH, LLO Y OCIO
3 MeTaboNiYHUM CMHAPOMOM MOPYLUYETHCA MPOLLEC ro-
€HHA Ta 3POCTAE Ki/bKiCTb YCKIaAHEHb Micaa NaaHoBUX
naacTMYHUX onepadint [5]. MprUUYnHO LbOro Moxe 6yTK
nepebynoBa y reMOMIKPOLIMPKYIATOPHOMY PYCAi LUKipK
3a pPO3BUTKY MeTabosiiuHoro cuHapomy [6, 7]. Lo cTtocy-
€TbCA BiTANIbHOI CTPYKTYPU CYAMH LWKipK 0banyus i rono-
BM Y 0OCib6 3 MeTaboNIYHNM CUHAPOMOM, XapPaKTEPUCTUKA
iX fy*Ke NoBepxHeBa 3aBAAKM METOAMYHUM CKNALHOLLAM
obCTEKEHHS.

Tak AK cyamHu 6ynbbapHoi KOH'OHKTMBK 6epyTb CBIl
NOYaTOK Bif, MNOK BHYTPILWHbLOI COHHOI apTepii, 3MiHK,
AKi BigbdyBatoTbCA B CyAMHaAx 6ynbbapHOI KOH'HOHKTUBM,
€ BigoOpaXKEHHAM 3MiH B reMOMIKPOLMPKYNATOPHOMY
pycni, Wwo BiabysBaoTbCA Ha cucTemHomy piBHi [8, 9, 10].
KpoBonocTayaHHA LWKipKM 06/11M44sa TakoXK 3abe3nevyeTb-

CA TiNIKamMK BHYTPILWHbLOI COHHOI apTepii. OT)Ke, 3MiHM B
MIKPOLIMPKYAALIT KOH'FOHKTUBM OKa byayTb KopentoBaTtu
i3 3MiHamKM B MikpouupKynauii wkipu [11].

Mertoto po6oTu 6yn10 AocnianTU CTaH cyauH bynbbap-
HOT KOH'IOHKTUBM OKa Y XKiHOK 3 MeTaboniyHMmM CUHAPO-
MOM.

O6’eKkT i meTogu Aocnig»KeHHA. byno obcrexkeHo
60 »KiHOK Big, 39 oo 55 pokKiB, AKi 3BepHyAUCa 3a Xipyp-
riYHOK AOMOMOrOK 3 MPUBOAY KOCMETUYHMX AedeKTiB
wKipn. KoHTponbHy rpyny cknann 30 NpakTMYHO 340p0-
BUX KiHOK. Y 30 KiHOK, fIKi BBIMLU/IM A0 OCHOBHOI rpynu,
6ynn 3apeecTpoBaHi 03HaKM MeTaboniyHOro cMHApPOMYy.
O6cTexeHHs NpoBeaeHi BignoBiaHO 40 npuHUMniB fenb-
CiHCbKOI AeKknapau,ii CBiToBOI MeanYHOI acouiay,ii « ETUYHI
3acafM MeAMYHUX [AOCNiAMKEHb, L0 CTOCYHTbCA Ntoa-
CbKUX cy6’eKTiB» (i3 3MiHamM Big, ®oBTHA 2013 poky). Yci
NaLiEHTKMK, AKI Bpann y4acTb y 0BCTEXKEHHI, HaganM NUCb-
MOBY iHbGOPMOBaHy 3roay.

[N BMpilLEHHA NOCTaBAEHUX 33434 NPU 0O6CTEXKEHHI
naujieHTiB 6y M BUKOPUCTaHI 3arasibHOKAIHIYHI, nabopa-
TOPHI Ta IHCTPYMEHTa/IbHi MeTOAM JOCNIAKEHHA HA OCHO-
Bi aITOPUTMI30BaHOI TEMATUYHOI KapTW, AKa BKItOYana
po34inn KniHiyHoro, GyHKLioHaNbHO-IHCTPYMEHTaIbHOTro
Ta N1abopaTopHOro 0bCTEKEHHS.

Y }KIHOK OCHOBHOI rpynun 6ynu BUSABNEHI 03HAKM iH-
cyniHopesucteHTHOCTIi: 20% naLieHTIB CTparkg4anu Ha
LyKkposui giabet Il Tuny, y 32% KiHOK BM3Havanaca ri-
nepraikemia Hatwecepue, 48% XBOPMX Manu MOpPYLUEH-
HA TONEPaHTHOCTI A0 MtOKO3U (33 YMOBM HOPMA/IbHOTO
piBHA rikemii HaTwecepue (<5,5 mmonb/n). 70% naujieH-
TOK Manu piBeHb apTepianbHOro Tucky >140/90 mm pr. CT.
MNiaBULWEHHA apTepiaIbHOrO TUCKY HEe CYynpPOBOAKYBAJIO-
CA KNIHIYHUMKM 3MiHAMK Y cepLi Ta MaricTpanbHUX Cyan-
Hax. MaLieHTM He Mann o3HaK NepKyTopHOI rinepTpodii
NiBOro WAYHOYKa cepuA Ta aKLLEHTY 2-ro TOHY Ha aopTi. Y
80% xBOpwX iHAEKC MacK Tina nepesuims 30 Kr/m?, a Big-
HoLleHHA 06’emy Tanii 4o 06’emy cTeroH byno Ginbwmm
3a 0,9. MNpwu ubomy 06’em Tanii 6ys Hinbwmm 80 cm. Y BCix
XIHOK piBeHb TpUriiuepuais nepesuwms 1,7 mmons/n,
npyv LbOMY PiBEHb NIMNONPOTEIAIB BUCOKOI LLiJIBHOCTI
6yB meHwWwmMm 1,0 mmonb/n. Y 60% oci6 ocHOBHOI rpynu
CriBBigHOWEHHA anbbymiH/KpeaTVHiH nepesuLLyBano
30 mr/r. BusBneHi aHTPONOMETPUYHI, IHCTPYMEHTa bHI
Ta N1abopaTopHi 3MiHWM 403BO/IMIM BCTAHOBUTWU AiarHo3
MeTabo/liYHOTrO CMHAPOMY Y XKIHOK OCHOBHOI Tpynu.
OdTanbmonoriyHe 0b6CTEXEHHA NOKa3ano, WO Y NaLlieH-
TOK L€l rpynu NaTonorii O4HOro AHa He BMABAEHO. JucK
30poBOro Hepsy ByB 6/1i40-pPOXKEBMM i MaB YiTKi KOHTY-
pw, oro giameTp gopisHioBas 0,2 — 0,3. ApTepiono-se-
HY/NSipHE CNiBBIAHOLWEHHA MIKPOCYAMH CTaHoBMIO 2/3.
MepudepnyHi AiNAHKM O4HOro AHA Ta MaKyna BisyasibHO
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He Manu O3HaK MaToAorii. JnA BUKAOUYEHHS NPUXOBaHOI
naTonorii NPOBOANNOCA PO3LUNPEHE KAIHIKO-IHCTPYMEH-
TasibHe 0B6CTEXeHHs, fiKe BKAKOYano coHorpadito opraHis
YepeBHOI MOPOXKHUHU Ta LWMTOMNOAIOHOI 3a103M, enek-
TpoKapaiorpadito, opranbmockonito. JlabopaTopHi meTo-
AW BK/IKOYANN 3arafibHO-KAIHIYHWIA aHaAi3 KPOBI, IHOKO3Y
KPOBI, iIHAEKC XOMa, TeCT Ha TOJIEPAHTHICTb 4O [/IHOKO3M,
TNiKoNi30BaHMI remornobiH, BW3HAYEHHA 3arajibHOro
6iNKy, aKTMBHOCTI TpaHchepas CMpOBATKM KpoBi (ana-
HiHamiHOTpaHchepasn, acnapraT-amiHoTpaHcdepasm),
TMMOJI0BY NPOBY, BMICT XONecTepuHy, NinonpoTeiais pis-
HOI WinbHocTi, 6inipybiHy, C-peakTnBHOro 6inkKy, 3aranb-
HO-KNiHIYHMI aHani3 cedi. TpuBanicTb 06CTEXEHHA CTAaHO-
Buna Big 60 go 80 aib.

BuBueHHA cTaHy remomikpoumpkynauii 6ynbbapHoi
KOH'IOHKTMBW OKa 34i1MCHI0OBAIN 33 AONOMOTOHO LLLIIMHHOT
namnu Zeiss SL 160 (PPH) 3i 36inbweHHam Big 1 ¢ 5 g0 1
¢ 50 pasiB i cTepeockoniyHoro mikpockona MCCO (CPCP)
i3 36inblIeHHAM 3a 3aTBepaKeHo MO3 YKpaiHu meTo-
Ankoto [11].

MopylweHHA reMOMIKPOLMPKYNATOPHOrO pycia ou,i-
HIOBA/IM 33 CYAMHHUMMW 3MiHaMW, AKi BKAKOYANM: Mo-
pYLWeHHA napaneniamy po3TallyBaHHA MIKPOCYAUH Y
B6ynbbapHili KOH'IOHKTUBI, MiKpOaHEBPM3MU, CaKynALil,
3MiHM AiameTpa MIKpOCyAuH apTepianbHOi Ta BEHO3HOI
NIAHKN TeMOMIKPOLMPKYIATOPHOrO pyc/ia, 3BMBUCTICTb
MiKpocyauH (apTepion, BeHyA, Kaninspis), HOBOYTBOPEHi
CYAWHWN, aHAaCTOMO3M, aBaCKY/IAPHI MONA, 3MIHWU KyTa po3-
ranyeHHA MiKpocyamH Ta ix amnyTauii. JiameTtp mikpo-
CYOMH, BiACTaHi MK HUMW Ta iX KifIbKiCTb Ha OA4MHULIO
NAOLL JOCNIAXKYBAN 33 ONOMOTO0 06’ eKT-MiKpoMmeTpa
Ta KanibpoBOYHOI CITKM B NMPOMINKHII 30HI BynbbapHOI
KOH'IOHKTUBM.

Pe3ynbTaTn 0bCTEXKEHD NEPEBIPAAN HA HOPMANBHICTL
posnogainy, nicna 4Yoro nNiaAaBaau CTaTUCTUYHIN 06pobLi
3 BUKOPUCTAHHAM t-KpuTepito CTblogeHTa.

Pe3ynbTati AocniaKeHHA Ta ix o6rosopeHHsA. B pe-
3y/bTaTi 06CcTeXKEHDb BUABNEHO, WO Y 20% KiHOK KOHTp-
0/bHOT rpynu ByB NopyLUEHWI Napaneniam posTallyBaH-
HA MiKpOCyauH y 6ynbbapHiit KOH'IOHKTUBI. B OCHOBHIl
rpyni NopyLweHHA napaneniamy po3TallyBaHHA MiKpoO-
cyAvH BuABnAeHo y 60% nauieHTokK (p<0,01) (puc. 1). Mu
BBA)KAEMO, LLO Lie € O3HAKOK KOMMNEHCATOPHOI nepeby-
[OBU CTPYKTYPU CYAMHHOMO Pyc/a 3a PO3BUTKY meTabo-
NiyHoro cuHapomy. MikpoaHeBpM3MM B OCHOBHIW rpyni
BUABAAANCA Y 60% XBOPUX, @ B KOHTPO/bHIl Fpyni BOHU
3ycTpivanucs nnwe y 26,7% (p<0,01) naujieHToK, Wo cBia-
YUTb NPO 3MiHM 6as3anbHOi membpaHu B apTepiasbHil
NIAHL reMOMIKPOLMPKYNATOPHOrO pycna.

ApTepiono-BeHynsApHe cniBBigHOWeHHA B 6ynbbap-
Hill KOH'IOHKTUBI OKa MaL,EHTOK OCHOBHOI rpynu cKnaga-
no 1:3-1:4.

MioreHHa AMCTOHIA, AKa NPOABAANACA CAKyNALIAMMU
BeHyn (puc. 2), Buasnsnacb y 56,7% NaLieHTOK OCHOBHOI
rpynu (p<0,01), @ B KOHTPO/IBHIN rpyni BOHa BUABAANACH
3HA4HO piawe, a came y 23,3% »KiHOK. Lle cBigunTb npo
CTa3 KPOBi Yy BEHYNAPHIM NaHLi reMOMiKpOLUPKYNATOP-
HOro pycna i, AK HacNigoK, Nepepo3TAryBaHHA CyANHHOI
CTiHKMN.

HepiBHOMipHicTb Kanibpy aptepion y 6ynbbapHiin
KOH’IOHKTMBI Y MaLiEHTOK OCHOBHOI rpynu 3ycTpiyanacs
B 2,4 pa3u vacTiwe (56,7%, p<0,01), HiXK y iHOK KOHTp-
onbHOI rpynu (23,3%). 3MiHK AjameTpa MiKpocyauH apTe-
pianbHOT Ta BEHO3HOI IAHKM FeMOMIKPOLMPKYAATOPHOIO
pycna € 03HAKOK CYANHHOI AUCTOHII 32 paxyHOK remoau-
HaMIiYHMX pO3naais.

PucyHoK 1 — Bynb6apHa KOH’IOHKTMBA XKiHKM 3 MeTaboniuHum
cuHapomom 39 pokis. MopylueHHA napaneniamy MiKpoCyAuH,
cnasm apTepion, MeaHAPUYHA 3BUBUCTICTb apTepion,
wTonoponogibHa 3BUBUCTICTb BEHY/, 3MEHLLEHHSA KiIbKOCTi
}YHKLiOHYIOUMX KaninApis, aBacKynApHi NONA, KaNAMYTHUA
KaninapockoniuHuii GoH, BUPaXKeHU NepUBaACKYNAPHUI HABPAK,
eKcTpaBasaTtn, TPoM603u MikpocyauH. 36inbleHHa: 40 x.

PUCYHOK 2 — BynbbapHa KOH'IOHKTUBA }iHKM 3 meTaboniuHum
cuHgpomom 40 pokis: HepiBHOMIPHICTb Kanibpy apTtepion
Ta BEHY/, MiKpOaHeBpPU3MHM, CaKyAALii, cnasm apTepion,
3MeHLLEeHHA KiNbKOCTi PYHKLIOHYIOUMX Kaninapis, aBacKynApHi
nonsA, NirmeHTaLia KaninApocKoniyHoro ¢poHy, BeINKa KinbKicTb
apTepiono-BeHYNAPHUX aHACTOMO3iB, BiAKNAAEHHA FeMOCUAEPUHY,
TPom603u Ta cTa3u MiKPOCYAUH, BOFHULLLEBUI NEPUBACKYNAPHUI
HabpsK. 36inblweHHs: 30 x.

PUCYHOK 3 — Bynbb6apHa KOH'IOHKTMBA XKiHKM 3 meTaboniuHum
CMHAPOMOM 42 POKiB: MeaHAPUYHA 3BUBUCTICTb BEHY/, MOPLiAHMIA
KPOBOTOK. ApTepiono-BeHynspHe cniBBigHowWweHHA 1:3 — 1:5.
36inblweHHs: 60 x.
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PUCYHOK 4 — Bynb6apHa KOH'IOHKTUBA XKiHKK 3 MeTaboniyHum
cMHApomom 43 pokiB: MiKpoaHEBPU3MMU, BEHO3HI cakynauii,
HOBOYTBOpPEHi CYAUHM, BENKA KiNIbKiCTb apTepioNno-BeHYyNAPHUX
aHACTOMO3iB, NeT/i Ta KYTU Kaninapis, 3MeHLEeHHA KiNbKOCTi
}yHKUiOHYIOUMX KaninApiB, aBacKyNAPHi NONA, KaNamyTHUA
KaninAapocKoniuyHnii GoH, 3MasaHiCTb KOHTYPIB MIKPOCYAUH,
BOrHULL,EBUIA NePUBACKYNAPHUIA HAbPAK, cTasu Ta TPom603u
MiKPOCYAUH reMOMIKPOLUPKYNATOPHOro pycna. 36inbeHHs: 60 x.

PUCYHOK 5 — Bynb6apHa KOH'IOHKTUBA XKiHKM 3 meTaboniuHum
cuHApoMOoM 42 poKiB. 3mienogibHa 3BUBUCTICTb BEHYA Ta
Kaninapis, BeJIMKa KiNbKiCTb apTepioNo-BeHYyNAPHUX aHACTOMO3IB,
KaslaMyTHUIA KaninapocKoniuHuii poH, 3masaHicTb KOHTYpiB
MiKPOCYAMH, BOTHULLIEBUIA NePUBACKYNAPHUIA HAbpAK, cTasun
Ta TPOM6031 MIKPOCYANH reMOMIKPOLUPKYNIATOPHOTO pycna.
ApTepiono-BeHynsApHe cniseBigHoweHHA 1:3 —1:4.
36inbLweHHA: 60 x.

PucyHOK 6 — BynbbapHa KOH'IOHKTUBA KiHKU 3 MeTaboniuHum
cuHapomom 43 pokis. Cna3m apTepion, BeNMKa KinbKicTb
apTepioNo-BeHyNAPHUX aHACTOMO3iB, 3BMEHLLEHHA KiNbKOCTi
}yHKUiOHYIOUMX KaninApiB, aBacKyNAPHi NONA, KaNamMyTHUA
KaninAapocKoniuyHnii GoH, 3MasaHiCTb KOHTYPIB MIKPOCYAUH,
BOTHULEBUIA NEPUBACKYNAPHUI HAabpAK. ApTepiono-BeHynapHe
cniseigHoweHHA 1:3 — 1:4. 36inbweHHA: 50 X.

CTpiBanbHIiCTb CNa3my apTepion BUABNEHO Y JOCANIL-
Hil rpyni (33,3%), ane 6e3 cTaTUCTUUYHO AOCTOBIPHUX BiA-
MIHHOCTEW MOPIBHAHO 3 KOHTPO/MBbHOW rpynoto (22,3%,
P>0,05).

CymapHWIt MOKa3HWK 3BMBWUCTOCTI apTepion, Lo
BKJ/OYAB 3MiENOAiOHY, MeaHAPUYHY Ta LUITONOPONOAi6HY
il dopmu, y gocnigHin rpyni (66,7%) nepesBuLLmMB aHano-

TYHWIA MOKA3HMK KOHTPOAbHOI rpynu (23,3%) malixke y 3
pa3u (p<0,001), Wwo cBiAYNTL NPO CTPYKTYpPHY Nepebyano-
BY MiKpocyauH. HaltyacTiwe 3ycTpivyanacs meaHapuyHa
3BMBMICTICTb apTepion (75,0% 3HayeHb CyMapHOro NMoKas-
HUKa).

CyMapHUWI MOKa3HWUK CTyMeHA 3BWMBWUCTOCTI BEHYN Yy
pocnignin rpyni (83,3%) nepeBuUWMB aHaNorivyHUiA no-
Ka3HWK KOHTPOAbHOI rpynu (20,0%) Ginblie Hix y 4 pasu
(p<0,001). MepeBaxkHO BUABAANACA NOCTEPIraAnCA 3Mie-
noaibHa Ta meaHApPWYHA 3BUBUCTOCTI BeHyYA (puc. 3).

CyMapHUI NOKa3HMK CTyneHA 3BMBUCTOCTI Kaninapis
(83,3%) y mocnigHin rpyni nepeBULMB 3HAYEHHSA KOHTP-
ONbHOI rpynu maiixke y 4 pasu (23,3%, p<0,001). 3suBuc-
TiCTb Kaninsapis nepesaxHo byna 3mienogibHoto (80,0%
BiZ, 3arasibHOrO MOKa3HMKa).

Cnig, 3a3HauMTM, WO MpPEeBasIlOBAaHHA MATONOTIYHUX
$opM  3BMBMUCTOCTI  MIKPOCYAMH TFeMOMIKPOLMPKYAA-
TOPHOTO PYC/Na KOH'IOHKTMBM OKAa Y MaLEHTOK i3 meTa-
6oniyHMM cuHApoMOM Big, 3mienoaibHoi (y 6inbLuocTi
BMMAZKIiB) 40 MeaHAPWYHOI CBIAYMTb NPO MOCTYynoBy
KOMMEHCaTopHy nepebyaoBy CUCTEMM MIKPOLMPKYAA-
Lii B ymoBax rinepteHsii. Taknii BUCHOBOK MW 3p0buMan
Ha OCHOBI CMiBCTaB/EHHA OAEepKaHUX pe3ynbTaTis 3 Ja-
HUMW NiTEpPaTypyn, 3a AKUMWU 3BUBUCTICTb € NMOKA3HUKOM
KOMMeHcal,ii NigBMLLEHOro apTepiasbHOrO TUCKY, TaK AK
nosBa 3BMBUCTOCTI BeAe A0 3MEHLLIEHHSA OCTaHHboro [12].

Biaa3epKaneHHAM NiABULLEHHA CUCTEMHOrO apTepi-
aNbHOro TUCKY Bynu netni Kaninspis (puc. 4), ctpisanb-
HiCTb AKMX Y KOHTPOAI He nepesuwmna 13,3%, a B gocnia-
Hili rpyni BOHa cTaHoBuAa 46,7% (p<0,01).

HoBoyTBOpEHi CyauHM, HAABHICTb AKMX CBIAYUTL NPO
CUCTEMHI KPUTMYHI 3MiHM MIKpOLMpPKyAALi, y ocib ao-
cnigHoT rpynu Buasnsaucb y 46,7% Bunagkis, Wo 6yno
CTaTUCTUYHO AO0CTOBIPHO Binblie B 4,7 pa3a NOPiBHAHO 3
KoHTponem (10,0%, p<0,001).

MpucKopeHe CKMAAHHA KPOBI 3 apTepiasibHOI TAHKN Y
BEHO3HY XapaKTepu3yBaan apTepiosio-BeHYAAPHI aHacTo-
Mo3u (puc. 5), KinbKicTb AKMX y gocnigHin rpyni (36,7%)
BiAHOCHO KOHTPObHOI rpynu (10%, p<0,05) 6yna BULOO
y 3,7 pasu, WO CynpoBOAKYBANOCA 3MEHLLUEHHAM Ki/b-
KOCTi QYHKLOHYIOUMX Kaninapis, arperawieto eputpoLm-
TiB i MiKpoCyanHHO obiTepaLjeto.

ABackynsapHi nona (puc. 6), AKi cBig4aTb NPO 3HaYHI
i HEe3BOPOTHI MnopyweHHA TpodikK, y AOCAIAHIKA rpyni
cnocrepiranuca y 63,3%, a y KoHTponi anwe B 20,0%
(p<0,001). Hawwi pesynbTaT y3roAKylTbcAa 3 AaHUMMU
iHLMX aBTOPIB, AKI BBaXKatlOTb, L0 NOABA aBACKYJIAPHOIo
nosBa Ta KyTiB KanissapiB € LlOKAa30M TAXKKUX MOPOIOTiy-
HUX 3MiH B cuMcTeMi MiKpoumpRryaaLii [9].

Y NaUiEHTOK KOHTPOABLHOI rpynu KyTW Kaninapis y
6ynbbapHil KOH'tOHKTUBI BUsIBNEHi Y 20,0% 0bCTeeHMX,
a B JOCAiIgHIN rpyni BOHW Gynun 3apeecTpoBaHi y 43,3%
(p<0,05) nauieHTOK. Lleit naTtonoriyHnit deHomeH cBia-
YUTb MPO BMPAKEHY CTPYKTYPHY nepebynosy CyaUHHOIO
pycna, a TaKoXK TPOIYHMX 3MiH Y TKAHMHAX OpraHiamy.

Tabnauuya 1 — Aptepiono-BeHyNAPHE CMiBBigHOLWEHHA
CYAMH npenimbanbHOi Ta NPOMIXKHOI Ta 30H
6ynb6apHOi KOH'IOHKTUBM Y NPAKTUYHO 34,0POBUX
»KIHOK Ta 0cib 3 03HaKamu meTaboniyHOro cMHAPOMY

(Mtm; n=30)
Mpynun MpomixHa 30Ha MpenimbanbHa 30Ha
KoHTponbHa 0,41+£0,02 0,52 +0,02*
OcHOBHa 0,31+0,02 0,40 +£0,01*

Npumitka: * — p<0,05.
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PucyHoK 7 — KanamyTHuiA KaninapockoniuHmit GoH, BUpaXKeHU
nepuBackynsapHUii HabPAK, MiIKPOKPBOBUANBU, TPOM603MN
MiKpocyauH. ApTepiono-BeHynsipHe cnissigHoweHHs 1/3 — 1/4.
Bynb6apHa KOH’IOHKTUBA XiHKM 3 meTaboniuHum cuHgpomom 40
pokiB. 36inbweHHs: 40 x.

AIK BUAHO i3 Tabnuui 1, apTepiono-BeHynspHe cnis-
BiHOLWEHHA cyaMH NpenimbanbHOi Ta MPOMIXKHOI Ta 30H
6ynb6apHOi KOH'FOHKTUBW Y KIHOK 3 MeTaboniYHUM CUH-
APOMOM 3pocTano Ha 26,8% (p<0,05) Ta 29,0% (p<0,05),
BiANOBIAHO.

[LiameTp npenimbanbHUX apTepion Ta npenimbanbHUX
BEHY/ Y KIHOK 3 MeTaboNiYHUM CUHAPOMOM He 3a3HaBaB
CTAaTUCTMYHO [OCTOBIPHUX 3MiH, CrocTepiranaca nuule
TEeHAEHLiA A0 iX 36inbweHHsA (Tabn. 2).

Kaninapockoniynuii ¢oH 6ynbbapHOi KOH'OHKTMBM
€ MapKepoM MPOHMKHOCTI MIKPOCYAMH i CTaHy iHTep-
CTUUiiHOro npocTtopy. Y AJOCAigHIN rpyni KanamyTHWUiRA
KaninapockoniyHmii ¢oH (puc. 7) 3yctpivasca y 40,0%, a
y KoHTponi nanwe B 16,7%, wo obymoBMAO CTAaTUCTUYHO
[OOCTOBipHi BigMmiHHOCTI (P<0,05).

KoHTypu mikpocyamH bynu 3amasaHumum y 40,0% oci6
OOCNiAHOI rpynu, a y KoHTponi — anwe B 10,0% (P<0,01),
WO CBiAYMTb MPO AEHCUTOMETPUYHI 3MiHM MepuBaCKy-
NAPHOrO NPOCTOPY 33 PaXyYHOK MOTO YL iNIbHEHHS.

Tabnuusa 2 — Mopdomertpia npenimbanbHUx
apTepion Ta BeHyn (MKM) y Y NPakTUYHO 340pOBUX
JKIHOK Ta 0Ci6 3 03HaKamun meTaboniyHOro cMHAPOMY

(Mim; n=30)
MpenimbanbHi MpenimbanbHi
lpynn -
apTepionv BEHYN
KowTp- 14,51+0,41 29,5+0,34
OJ1bHA
OcHoOBHa 13,60+0,41 33,08+0,28

PucyHoK 9 — MNopyLlueHHA napaneniamy mMiKpocyauH, cnasm
apTepion, 3MeHLLEHHA KiNbKOCTi GYHKLIOHYIOUMUX Kaninapis,
ABACKYNAPHI NOAA, eKCTpaBa3aTtu, NirmeHTauis KaninapockoniyHoro
$oHy, BiaKNaAeHHA remocuaepuHy. ApTepiono-BeHynsapHe
cnisBigHoweHHA 1/3 — 1/5. BynbbapHa KOH IOHKTMBA 3KiHKM 3
meTaboniyHum cuHapomom 40 pokis. 36inbweHHs: 40 x.

PUCYHOK 8 — 3Ma3aHicTb KOHTYpPiB MiKPOCYAUH, BOTHULLEBUIA
nepuBacKkynsapHUiA HabpsAK, BeNIMKa KiNbKicTb apTepiono-
BEHYNAPHUX aHacTomo3iB, amnyTauii aprepion. Aptepiono-
BeHynsApHe cnissigHoweHHa 1/3 — 1/4. bynbb6apHa KOH'IOHKTUBA
JKiHKM 3 MeTaboniuHum cuHapomom 37 pokiB. 36inblueHHs: 40 x.

MepuBackynApHUiA HabpsAK, AKUIA € MapKepoM Mnopy-
WweHHA andysii yepes cTiHKy MikpocyauH (puc. 8), Bunas-
nasca BcA y 56,7% xsopux, a y KoHTponi avwe y 20,0%
Bunaakis (P<0,01).

CBixki ekcTpaBasath igeHTMiIKyBannCca y KiHOK [0-
cnigHoi rpynu y 53,3%, a y KoHTponi nauvwe y 26,7%
(P<0,05). Lle cBigYMTb NpO MOPYLUEHHS MPOHWMKHOCTI
MmiKpocyauH. OgHoYacHo, BigKNagaHHA remocuaepuHy
(puc. 9), Aakuii € MapKepom nonepeaHix KPOBOBU/IMBIB, B
KOH’IOHKTUMBI 0Cib gocnigHoi rpynu Buasnanuca y 40,0%,
a y KoHTponi B 16,7% (P<0,01). Mpo cTagilHicTb po3naay
remornobiHy TakoX CBigumMna MirmeHTaLis KaninsapocKo-
niyHoro GpoHy, AKa BuABaanaca y 56,7% sunagkis i nepe-
BUMLLMMA 3HAYEHHSA LLbOr0 MOKA3HMKA KOHTPOJIO MaitKe B
3 pasu (23,3%, P<0,01).

OCbOBUIN TOMOIFeHHUI KPOBOTIK, KM € disionoriu-
HWM, CTaHOBMB Yy KoHTponi y 70,0%, a y oci6 gocnigHoi
rpynu — He nepesuuysas 20,0% (P<0,05). MaTonoriyHi
TUNU KPOBOTOKY BUSABAAAMUCA ApibHO- (13,3%) i BeAnKo-
3epHUCTUMHK (16,7%), ryctumm (10%), nopuiiHumm 3 pia-
Kumm (3,3%) i yactmu (16,7%) nopLisamm KpoBi, a TaKOXK
KPOBOTOKOM Y BUMAAI MOHETHUX CTOoBNUMKiB (10%) Ta
KPOBOTOKY i3 3ynuHKamm (10%). 3miHu peonorii mikpocy-
[OMH 3yMOBJIEHI, HA HALly AYMKY, OMCTOHIED MIKPOCYANH
i nepepkaninApHux coiHKTEpiB, BEHYNAPHWM OMOPOM
(puc. 10).

LLIBWAKiCTb KPOBOTOKY € FiApOAMHAMIYHOO OCHOBOO
meTaboniamy MiKpocyamH, BOHa Bifobparkae TpaHcnopT-

PucyHok 10 — NopylweHHA napaneniamy MiKpocyauH,
HepiBHOMIpHIcTb Kanibpy apTepion Ta BeHy, cna3m apTepion,
3MEHLUEeHHA KiNbKoCTi pYHKLiOHYIOUMX KaninAapis, aBacKynsapHi
nonsA, NirMmeHTaLia KaninApockoniyHoro GpoHy, KaAMyTHU
KaninapockoniuHuii poH, TPoM603u Ta CTa3n MiKPOCYAUH.
ApTepiono-BeHynapHe cniesigHoweHHa 1/3 — 1/4. bynbbapHa
KOH’IOHKTUBA XKiHKM 3 meTaboniuHum cuHgpomom 37 pokis.
36inbweHHA: 30 x.
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HY QYHKLiO reMOoKaninAapiB Ta TpaHCKaniNApHUIA 0bMiH.
B13HayeHHA WBMAKOCTI KPOBOTOKY NPOBOAM/INCA B Kani-
napax 3 MKM — 5 MKM, LLO 3HIMA€E BNAMB reMaToKpUTY i
bopmu epuTpoLUTiIB.

Y 0cCib KOHTPO/bLHOI rpynu CTpiBasbHICTb KPOBOTO-
Ky cepeiHbOi WBUAKOCTI cTaHoBmAa 70,0%. Ha BigmiHy
BiZL KOHTPO/IbHOI, CTPiBa/IbHICTb KPOBOTOKY CepeaHbol
LWBMAKOCTI y ocib gocnigHoi rpynu He nepesuwmna 40%,
O 3YMOBWIO CTATUCTUUHI BigmiHHOCTI (P<0,05). Mopy-
LWEHHS TeMOAMHAMIKM BUABNAAWUCA WBUAKUM (20%) Ta
cnoBinbHeHUM (10%) pyxom KpoBi, KDOBOTOKOM 3 3yMWH-
Kamu (30%). CTasm MiKpocyauH nepeBakanu y BeHynax
(26,7%) Ta Kaninapax (33,3%), a B apTepionax He nepe-
BUWMAU 6,7%. TaKUM YMHOM, CYMapHi 3HaYeHHA LbOro
NMOKasHWKa cknanu 66,7%, Wwo byno binblue HixK y 3 pasu
3 KoHTponem (20,0%, P<0,001). Y oci6b lll rpynu ctasmn mi-
KpocyamH bynu npeactasneHi y aptepionax (6,7%). Mpu-
CTIHKOBI arperaT mikpocyauH igeHTudiKyBanmca y aprte-
pionax (23,3%) Ta BeHynax (46,7%). Y KOHTpOAI cymapHUit
BiZICOTOK He nepeBnwmB 20, Lo 06yMOBUIO CTAaTUCTUYHO
[OCTOBIpHi BiAMiHHOCTI 3 gocnigHoto rpynoto (P<0,01).
Tpom6031 MIKPOCYANH BUABAANUCA MEPEBAXKHO Yy Kani-
napax, Ae ix Kinbkictb ctaHosuna 50,0%, a y 340poBUX
0Cib uel NoKasHUK byB MeHWMM y 5 pasis i He nepesu-
wme 10% (P<0,001).

CUCTEMHI 3MIHM  MIKPOLMPKYAALiT TakoX nigrsep-
O)KYE aHaNi3 cepefHiX 3HauyeHb iHTerpanbHOro Kanins-
POCKOMIYHOrO MOKasHMKa 6y/ib6apHOI KOH'IOHKTMBU —
KanifAapoCKoniyHOro iHAEKCY, AKMN B KOHTPOI CKNazaB
14,80+0,55, a B OCHOBHil rpyni 3pocTtas go 24,1+0,61
(p<0,001), To6TO B 1,6 pasu.

OmKe, B poboTi Breple peTesibHO OnucaHi 3MiHK
B reMoMikpouupKynauii 6ynbbapHoi KOH' IOHKTUBM OKa

JKIHOK Ha /i meTaboniyHoro cuHgpomy. Lie moxke byTtn
Big0OpaKEHHAM CTaHy MiIKPOUMPKYAALLT B LLUKipi ronosu,
B T.4. 06/1nuysA. Cnif 3a3HauMTH, WO iHLI aBTOPW BBaXKa-
HOTb, LLLO OLLiHKa BiomikpocKonii 6ynbbapHOT KOH OHKTUBK
€AMHUM DYHKLOHaNIbHUM BiA0BpaXKeHHAM MiKPOLMPKY-
NAuii He TiNbKKM Ha piBHI opraHiamy B LjiIOMY, @ 1 MOPOXK-
HWUHW HOCa, 30KPEMA, TaK AK KPOBOMOCTAaYaHHA MOPOXK-
HWHW HOCa Ta KOH'FOHKTUBM OKa BUKOHYETHCA 3 CUCTEMM
30BHILLHbOI | BHYTPILLHbOI COHHMX apTepin [13].

BUCHOBKU. Y XIHOK i3 MeTaboniyHMM CUHAPOMOM
BUAB/MEHI CYTTEBI 3MiHM B remomikpoumpKynauii bynb-
6apHOT KOH'IOHKTUBM OKa, L0 MPOSBUIOCA B MOPYLLEH-
Hi napaneniamy po3TallyBaHHA MIKPOCYAMH, CYyTTEBOMY
3POCTaHHI YacTOTM BUABNEHHA MIKPOAHEBPM3MIB, PO3-
BUTKY MiOreHHOT gucTpodii Ta 3poCTaHHAM KinbKOCTi Na-
LEHTOK 3 O3HAaKaMW CYAMHHOI AUCTOHII Ta CTPYKTYpPHOI
nepebynoBn MiKpocyauH, 36inbleHHAM KinbKOCTi nawi-
EHTOK 3 apTepiosIo-BEHYNAPHNUMM aHAaCTOMO3aMM Ta 3Ha-
YHUX i HE3BOPOTHMX NOPYLUEHHAX TPOdiKM B BynbbapHiin
KOH’IOHKTMBI Y BiNIbLLOCTI MALLIEHTOK, 30iNbLUEHHI KinbKoC-
Ti MALEHTOK i3 CTPYKTYpHOIO nepebynoBol CYAMHHOMO
pycna i 3 CBiXKMMW eKcTpaBa3aTamu Ta BigKNAAAHHAM re-
MOCUAEPUHY, ANCTOHIEID MIKPOCYAMH i nepeaKaninapHuX
cdiHKTEpPiB. TaKOXK BUABAEHO MOPYLUEHHA KPOBOTOKY B
Kaninapax giametpom 3-5 MKM Ta HaABHICTb B HUX TPOM-
603iB. OaeprKaHi pesynbTaTv CBiAYaTb NPO MOPYLIEHHSA
MIKPOLMPKYAALLT He TiNbKM Ha PiBHI OpraHiamy B Ljisiomy,
a 1 B LLKipi, 30Kpema.

MepcnekTMBM NoAanbLIMX AOCAiAKeHb. [TepcnekTu-
BOIO PO6OTM € NPOBEAEHHA AOCNIAXKEHDb MO 3'ACYBaHHIO
CTaHy reMOMIKPOLMPKYAALIT B LWKipi Ha TAi meTaboniuHo-
ro CUHAPOMY.
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OCOB/IMBOCTI TEMOMIKPOLMUPKYNALIT KOH’FOHKTUBU OKA VY XIHOK 13 METABOTYHUM CUHAPOMOM

lpuueswuy H. P., Bepewiaka B. B., beperosa T. B

Pestome. 3pocTaHHA nowmpeHocTi MeTaboniyHoro cuHApomy Ta 36inbLUeHHA KiIbKOCTi ONnepaTUBHUX yTpyYaHb B
AOinAHUi 0611MYYA CNOHYKaNM Hac A0 BMBYEHHA BMNAMBY MeTaboniuHOro CMHAPOMY Ha MPOLLECU FOEHHA PAHOBOI No-
BEPXHi Ta YCKNAZHEHb NicaA NAAHOBMUX NAACTUYHMX onepaLii. OfHIEl0 i3 NPUYNH LbOro Moxke Byt nepebyaosa y
reMOMIKPOLIMPKYNATOPHOMY pycAi WKipn. Tak AK cyanHM 6ynbbapHOi KOH'OHKTUBM GepyTb CBili MOYaTOK Big, riNoK
BHYTPILLHbOT COHHOI apTepii, a KPOBOMOCTaYaHHSA LWKiPK 06MYYSA TaKOXK 3abe3nevyeTbea riflkamm BHYTPILLHbOT COHHOI
apTepii, 3po6aeHO BUCHOBOK NPO Te, WO 3MiHWM B MIKPOLIMPKYAALLT KOH'OHKTUBM OKa ByayTb KOpentoBaTu i3 3miHamu
B MiKpOLMpPKyAALii WwKipn. MeToto poboTu 6yno BU3HaueHHA 0cobanBoCTen reMoMIKPOLMPKYNALT KOH FOHKTUBM OKa Y
YKIHOK 3 MeTabo/liYHUM CUHAPOMOM.

Byno obcTexkeHo 60 KiHOK Big, 39 A0 55 POKiB, AKi 3BEpHY/AMUCA 3a XipypPriYHOK AOMOMOroH0 3 MPMBOAY KOCMETUY-
HUX gedeKTiB WKipn. KoHTponbHY rpyny cknann 30 NpakTUYHO 340P0BUX HKiHOK. Y 30 *KiHOK, AKi BBilLL/IM 4O OCHOBHOI
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rpynu, 6yan 3apeecTpoBaHi 03HaKM MeTaboniuHOro cMHAPOMY (iHCYNiHOPE3UCTEHTHICTb, FiNepToHIA, iHAEKC MacK > 30
Kr/m?, 36inblueHHA PiBHA TPUMILEPUAIB, 3MEHLLIEHHA PiBHA NiNONPOTEIAiB BUCOKOT LWiNbHOCTI). BUBYEHHSA reMomiKpo-
LMpKyNALii 6ynb6apHOi KOH IOHKTUBM 34iMCHIOBAAN 33 AOMNOMOTO0 BiTa/IbHOT MiKPOCKOMIT 3 BUKOPUCTAHHAM LLiIbOBOI
namnu Zeiss SL 160 (PPH) 3i 36inbweHHAM Big 5 Ao 50 KpaTt 3a 3aTBeparkeHoto MO3 YKpaiHM MeToAMKOLo.

Y XKIHOK i3 MeTaboniyHMmM CUMHOPOMOM BWABNEHI CYTTEBI 3MiHM B reMomikpouupKrynsuii 6ynbbapHoi
KOH'HOHKTMBM OKa, L0 NPOABUIOCA B NOPYLUEHHI Napaneniamy po3TallyBaHHA MIKPOCYAMH, CYyTTEBOMY 3POCTaHHI Yac-
TOTWU BUSIBIEHHA MiKPOaHEBPU3MIB, PO3BUTKY MiOreHHOi AMUCTPodii Ta 3pOCTaHHAM KiZIbKOCTi NaLEHTOK 3 03HaKamm
CYAMHHOI AUCTOHIT Ta CTPYKTYPHOI NepebyaoBun MiKpocyamH, 36inblLueHHAM KifIbKOCTi NaLiEHTOK 3 apTepiono-BeHysp-
HMMM aHAaCTOMO3aMM Ta 3HAYHUX | HE3BOPOTHUX NOPYLUEHHAX TPODiKM B OyIbbapHIil KOH' IOHKTUBI y BinbLIOCTI NaLieH-
TOK, 36ibLLIEHHI KiNIbKOCTi NALLIEHTOK i3 CTPYKTYPHOI NepebynoBoto CyAMHHOTO PycAa i 3 CBiXKMMM eKcTpaBa3aTtaMu Ta
BiAKNaAaHHAM reMocuaepuHy, ANCTOHIEID MIKPOCYAMH i nepeaKaninapHux chiHKTepiB. TaKOXK BUABNEHO NOPYLUEHHSA
KPOBOTOKY B Kaninsapax A4iameTpom 3-5 MKM Ta HasiBHICTb B HUX TPOMbO3iB.

TaK AK KPOBOMOCTAYaHHA KOH'IOHKTMBW OKa 3A4iNCHIOETBCA FiJIKaMM 30BHILUHBOI | BHYTPILWHbOI COHHOT apTepii, 3po-
6/1eHO BUCHOBOK NPO MOPYLIEHHA MIKPOUMPKYAALLT HE TiIbKM Ha PiBHI OpraHiamy B LLiJIOMY, @ 1 B LLUKipi, 30Kpema.
KntouyoBi cnoBa: remMomikpoLmpKynsLia, bynbbapHa KOH'IOHKTMBA OKa, LWKipa, MeTaboniyHWIA CUHAPOM.

FEATURES OF THE HEMOMICROCIRCULATION OF THE EYE CONJUCTIVA IN WOMEN WITH THE METABOLIC SYN-
DROME

Hrytsevych N. R., Vereshchaka V. V., Beregova T. V.

Abstract. The increasing prevalence of metabolic syndrome and the increase in the number of surgical interventions
in the face prompted us to study the impact of metabolic syndrome on the healing processes of the wound surface and
complications after planned plastic surgery. One of the reasons for this may be a change in the hemomicrocirculatory
channel of the skin. Since the vessels of the bulbar conjunctiva originate from the branches of the internal carotid artery,
and the blood supply of the facial skin is also provided by the branches of the internal carotid artery, it was concluded
that changes in the microcirculation of the conjunctiva of the eye will correlate with changes in the microcirculation of
the skin.

The aim of the work was to study the characteristics of hemomicrocirculation of the conjunctiva of the eye in
women with metabolic syndrome.

60 women age from 39 to 55 years who apply surgical help for cosmetic skin defects were examined. The control
group consisted of 30 almost healthy women. Manifestations of metabolic syndrome (insulin resistance, hypertension,
body mass index > 30 kg/m2, increased triglycerides and decreased high-density lipoproteins) were registered in 30
women who were included in the main group. The study of the hemomicrocirculation of the bulbar conjunctiva was
carried out with the help of vital microscopy using a Zeiss SL 160 slit lamp (Germany) with a magnification from 5 to 50
times according to the methodology approved by the Ministry of Health of Ukraine.

In women with metabolic syndrome, were found significant changes in the hemomicrocirculation of the bulbar
conjunctiva of the eye, which was manifested in a violation of the parallelism of the arrangement of microvessels, a
significant increase in the frequency of detection of microaneurysms, the development of myogenic dystrophy, and
an increase in the number of patients with signs of vascular dystonia and structural rearrangement of microvessels,
an increase in the number of patients with arteriolo-venular anastomoses and significant and irreversible trophic
disturbances in the bulbar conjunctiva in most patients, an increase in the number of patients with structural remodeling
of the vascular bed and with fresh extravasates and hemosiderin deposition, dystonia of microvessels and precapillary
sphincters. Violations of blood flow in capillaries with a diameter of 3-5 microns and the presence of thrombosis in
them were also detected.

Since the blood supply of the conjunctiva of the eye is carried out by the branches of the internal carotid artery, it
is concluded that the microcirculation is disrupted not only at the level of the organism as a whole, but also in the skin,
in particular.

Key words: hemomicrocirculation, bulbar conjunctiva of the eye, skin, metabolic syndrome.
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