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Relevance. In accordance with last investigations
on trauma epidemiology both combat- and noncombat-
related extremity injuries are often accompanied with
nerve injuries [1, 2, 3].

Severe nerve trunk injuries were often observed
among military personnel who with ballistic and blast

soft tissue injuries that are more prevalent during
ongoing armed conflicts [4].

These injuries disproportionately affect young
healthy civilians and military officers who are most at
risk of traumatic injuries [2] and has a devastating
impact on a patients’ quality of life [5].
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LONG-TERM OUTCOMES OF RAT SCIATIC NERVE
INJURY AND ITS GRAFTING WITH SILICON WIRES-BASED

CONDUIT: DISTAL NERVE STUMP HISTOLOGY
AND ELECTROMYOGRAPHY RESULTS
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Relevance. The investigations on trauma epidemiology have shown that both combat- and noncombat-related extremity injuries
are often accompanied by nerve injuries. These injuries disproportionately affect young healthy civilians and military officers and has
a devastating impact on a patients’ quality of life.

Severe nerve injuries, such as nerve trunk injury in continuity (Sunderland 5), that cannot be treated by neurorraphy without
tension, require use of nerve gap bridging strategies with different materials and techniques.

Objective. This study was aimed to evaluate any positive or negative impact of implanted silicon wires on the quality of nerve
fibers at distal nerve stump.

Materials and Methods. An experiment was performed on 40 male Whistar rats 2-4 month that were divided to the next groups:
I, (n=10) sham-operated, only surgical access to sciatic nerve was performed.
II (n=10) with 10 mm sciatic nerve gap that was bridged with autoneurografting.
III (n=10) with 10 mm nerve gap that was bridged with allogenic decell aorta filled with 4% carboxymethylcellulose hydrogel.
IV (n=10) with 10 mm nerve gap that was bridged with allogenic decell aorta filled with 4% carboxymethylcellulose hydrogel and

aligned p-type silicon microvires.
Decellularization of allogenic aortas was performed by freeze-thaw cycles.
Silicon whiskers were fabricated by Vapor-Liquid-Solid (VLS) method in a cold wall Catalytic Chemical Vapor Deposition (Cat-

CVD) chamber, pre-cleaned with hydrofluoric acid and sterilized via 180*C dry heat.
12 weeks after surgery under general anesthesia all rats underwent invasive needle electroneurpmyography with proximal nerve

stump stimulation and registration from gastrocnemius muscle. Myograms were recorded and compared by the shape of M-reflex and
its amplitude.

After myography rats were euthanized under thiopentone overdosage and distal stumps of injured sciatic nerves were harvested
for light microscopy.

Sciatic nerve transverse slices were stained with nitric silver by modified Bielschowsky method Nerve fiber diameter, axon
diameter, myelin sheath thickness and axon-to-nerve fiber diameter ratio (g-ratio) were measured.

Results. Performed analysis showed that rats from ²² and IV groups demonstrated the best quality of nerve fibers in distal nerve
stump. That was evidenced by bigger nerve fibers diameter in rats from autologous nerve grafting group and aorta with gel and wires
grafting group in comparison with aorta with gel grafting group. Rats from IV demonstrated higher voltage and lower latency of M-
reflexes during electromyography.

Conclusions. It can be concluded about the possible pro-regenerative impact of implanted silicon wires that was evidenced by
better nerve fibers quality at distal nerve stump.

Key words: nerve injury, peripheral nerve grafting, silicon wires
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Severe nerve injuries, such as nerve trunk injury in
continuity (Sunderland 5), that cannot be treated by
neurorraphy without tension, require use of nerve gap
bridging strategies [6]. Autoneurografting is still
considered as a gold-standard method [6] but existed
disadvantages and shortcomings of this strategy like
fascicular structure mismatch and donor site
denervation form huge request for the development of
new materials and ways of nerve grafting [7].

The aim of nerve grafting is not only to restore
anatomical integrity of the nerve trunk but to provide
successful axonal outgrow and organ re-innervation.

The functional outcomes, especially motor function
regain can be considered as primary endpoint. Keeping
in mind the importance of early events directly at nerve
injury site [8] for satisfactory recovery results the
secondary endpoints of nerve regeneration such as
nerve fibers morphometrics and its functional abilities
also must be estimated [9].

Nowadays, hollow conduits filled with hydrogels
and/or oriented filaments are considered as suitable
alternative to autoneurografting by creation of friendly
microenvironment for nerve fibers [10]. Exact this
property of nerve grafts has been proclaimed as
essential for successful nerve regeneration [11]. Recent
advances in hollow conduit fabrication were resulted in
successful introduction of some commercially available
conduits to clinical practice [12]. But such artificial
conduits still are not capable to bridge critical nerve
defects in humans.

The last research papers renewed interest in
implantation of intraluminal guides with electrocon-
ductive properties such as polyimide [13, 14]. Both
with this, semiconductor silicone seems to be perspec-
tive as for integral micro schemes fabrication and for
construction of implanted intraluminal electrodes as
part of most perspective regenerative tubular implants
for peripheral nerve interfacing [15, 16, 17].

We also consider 12 weeks after surgery as long-
term point and perform analysis exact at that term
keeping in mind average speed of nerve fibers
outgrowth and prognosed end of of axonal and
myelination phases till the end of 12 week. At this term
the functional results of regeneration reach plateau
what is considered with many researchers as stable
long-term outcomes [9, 18].

Nevertheless, the number of axons that grow
through injury site and reached distal nerve stump was
considered as direct quality indicator of successful
regeneration [19, 20], last research papers are
highlighting that quality (diameter, myelin shell
thickness, shape) of new-formed nerve fibers can be so
important as their quantity [21].

Peripheral nerve morphometry cannot be considered
anymore as a single-standing quality indicator, espe-
cially of long-term outcomes [9], that’s why electro-
physiological tests also must be performed.

Objective. This study was aimed to evaluate any
positive or negative impact of implanted silicon wires
on quality of nerve fibers at distal nerve stump.

MATERIALS AND METHODS

An experiment was performed on 40 male Whistar
rats 2-4 month, housed under natural light-dark cycle,
and free access to water and food.

All manipulations were performed in accordance to
“Rules of work using experimental animals”, approved
by order of the Ministry of Health of Ukraine and
Directive 2010/63/EU (on the protection of animals
used for scientific purposes) of the European
Parliament and Council of Europe. The research was
approved by the Committee on bioethics expertise and
scientific research ethics at Bogomolets National
Medical University, Minutes ¹ 12, 30 December 2015.

We perform all surgical interventions under
intraperitoneal thiopentone anesthesia (40 mg/kg) [22]

All rats were randomly divided to next groups:
I (n=10) sham-operated, only surgical access to

sciatic nerve was performed.
II (n=10) autoneurografting, right sciatic nerve was

exposed in mid tigh, 10 mm of nerve trunk was
removed and re-sutured to formed nerve gap with 4
epineural stitches to each stump (10/0 Daflon, B.Braun,
Germany) [6].

III (n=10) allogenic aorta grafting, after sciatic
nerve exposure and 10 mm of nerve trunk excision,
interneural gap was filled by allogenic decell aorta
filled with 4% carboxymethylcellulose hydrogel. The
conduit was sutured with 2 n-like stitches to each
stump (10/0 Daflon, B.Braun, Germany) [6].

Decellularization of allogenic aortas was performed
by freeze-thaw cycles.

IV (n=10) silicon wires grafting, after sciatic nerve
exposure and 10 mm of nerve trunk excision,
interneural gap was filled by allogenic decell aorta
filled with 4% carboxymethylcellulose hydrogel and
longitudinally oriented silicon wires (p-type, Boron-
ligated). Conduit was sutured to nerve stumps in the
same way as in III group.

Silicon whiskers were fabricated by the Vapor-
Liquid-Solid (VLS) method in a cold wall Catalytic
Chemical Vapor Deposition (Cat-CVD) chamber [23].

After fabrication silicon wires were pre-cleaned
with isopropyl alcohol, deionized water and treated
with hydrofluoric acid to remove the surface oxide
layer. After surface preparation wires were cleaned
with deionized water and sterilized via 180*C dry heat
[24].

12 weeks after surgery under general anesthesia all
rats underwent invasive needle electroneuromyography
by myographic complex (M-test 4, DX-systems,
Ukraine) with proximal nerve stump stimulation (1 Hz,
1-2,5 mA). Myograms were recorded at gastrocnemius
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muscle and compared by the shape of M-reflex and its
amplitude.

After registration rats were euthanized under thio-
pentone overdosage and distal stumps of injured sciatic
nerves were harvested for light microscopy.

Sciatic nerve transverse formalin-fixed paraffin-
embedded (FFPE) 10 mm thick slices were stained with
nitric silver by the modified Bielschowsky method
[25].

Obtained sections were examined with an Olympus
BX51 light microscope with an attached Olympus
zoom 4040 digital camera (Olympus, Japan).

At sciatic nerve transverse sections nerve fiber
diameter, axon diameter, myelin sheath thickness and
axon-to-nerve fiber diameter ratio (g-ratio) were
measured.

All digital photos were processed and all measures
were performed using ImageJ ver 1.50 software for
biomedical images analysis (freeware, NIH, USA).

Obtained statistical data were analyzed using IBM
SPSS Statistics Base v.22 SPSS Statistics Base v.22
software (IBM, USA, Bogomolets National Medical
University academic license #128 since 01.08.2016).

Distribution of obtained data was analyzed using
D’Augostino&Pearson test, differences between groups
were estimated by using the Kruskal-Wallis test with
post-hoc Mann-Whitney test. Data were presented as
Median; 95% CI ofMedian. Differences were
considered at significance level p<0.01.

RESULTS AND DISCUSSION

12 weeks after surgery all animals demonstrated no
signs of surgical site infection and injured sciatic nerve
can be subdivided to 5 parts – proximal and distal
nerve stumps, proximal and distal nerve-to-graft sites
and graft site.

At 12 week after sham operation nerve was
composed of many round-shaped nerve fibers with
thick myelin shells and round-shaped axons.

12 weeks after surgery rats from II group
(autoneurografting) demonstrated the presence of thin
and thick new-formed oval-shaped nerve fibers with
thick myelin shells and oval axons. Nerve fiber
diameter, axon diameter, myelin sheath thickness, m-
wave amplitude and latency were shown in Table 1.

There was no difference in nerve fiber diameter
between II (Autoneurografting) and I (Sham-operated)
groups (p=0,3331). Rats from this group in comparison
with sham-operated rats demonstrated lower axon
diameter (p=0,0026), thicker myelin sheath (p<0,0001).
Electromyography also registered lower m-wave
amplitude (p<0,0001) and higher latency (p<0,0001),
Figure 1, B.

Rats from III group (aorta+gel grafting) 12 weeks
after surgery demonstrated presence of round-shaped
thin and thick nerve fibers with thin myelin shells and
round axons. Nerve fiber diameter, axon diameter,
myelin sheath thickness, m-wave amplitude and latency
were shown in Table 1.

There was substantial difference in nerve fiber
diameter between III (Aorta+gel grafting) and I (Sham-
operated) groups (p<0,0001). Rats from this group in
comparison with sham-operated rats also demonstrated
lower axon diameter (p<0,0001), thinner myelin sheath
(p<0,0001). Electromyography registered lower m-
wave amplitude (p<0,0001) and higher latency
(p<0,0001), Figure 1, C.

Rats from III experimental group (Aorta+gel
grafting) in comparison with II (Autoneurografting)
group also demonstrated lower nerve fiber diameter
(p<0,0001) but showed no difference in axon diameter
(p=0,7334). Myelin sheath thickness was lower

Figure 1. EMG results. A – Sham-operated; B – Autoneurografting; C – Aorta with gel grafting; D – Aorta with gel and
silicone wires grafting

LONG-TERM OUTCOMES OF RAT SCIATIC NERVE INJURY AND ITS GRAFTING WITH SILICON WIRES-BASED CONDUIT: DISTAL
NERVE STUMP HISTOLOGY AND ELECTROMYOGRAPHY RESULTS
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(p<0,0001) and EMG showed that m-wave amplitude
was lower, but without significant difference
(p=0,0640), both with this latency was substantially
increased (p<0,0001).

12 weeks after injury rats from IV group (silicon
wires grafting) had distal nerve stump with huge
amount of round-shaped moderately myelinated new
nerve fibers. Nerve fiber diameter, axon diameter,
myelin sheath thickness, m-wave amplitude and latency
were shown in Table 1.

There was no substantial difference in nerve fiber
diameter between IV (Aorta+gel+silicone wires
grafting) and I (Sham-operated) groups (p=0,4954).
Rats from this group in comparison with sham-operated
rats also demonstrated lower axon diameter without
significant difference (p=0,0690), and no differences in
myelin sheath thickness

Rats from IV experimental group (Aorta+gel+sili-
cone wires grafting grafting) in comparison with II
(Autoneurografting) group demonstrated no differences
in nerve fiber diameter (p=0,1258), no difference in axon
diameter (p=0,1878) but lower myelin sheath thickness
(p=0,0005). EMG showed that m-wave amplitude was

significantly higher (p<0,0001), both with this, there
was no difference in latency (p=0,0440) Figure 1, D.

In comparison with II (Autoneurografting) group
rats from IV experimental group (Aorta+gel+silicone
wires grafting grafting) demonstrated larger nerve fiber
diameter (p=0,0007) but no difference in axon diameter
(p=0,0906) and thicker myelin sheath (p=0,0003).
EMG showed that m-wave amplitude was significantly
higher (p<0,0001), and latency was shorter (p<0,0001).

Performed analysis showed that rats from ²² and IV
groups demonstrated the pump quality of nerve fibers
in distal nerve stump. That was evidenced by bigger
nerve fibers diameter in rats from autologous grafting
group and aorta with gel and wires grafting group in
comparison with aorta+gel grafting group.

The obtained data are supported by Hoffman, that
showed strong positive correlation between regenerated
axons diameter and functional outcomes. Fiber and
axon diameter are the classical parameter for nerve type
identification since they have proven to be the main
determinant of conduction velocity [26]

It also was revealed that rats from II and IV groups
had thicker myelin shell than rats from III group.

Table 1
Results of statistical comparison of defined parameters. Data presented as Median, 95% CI of Median
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Bigger myelin shell thickness at distal nerve stump
in rats from II group can be explained with myelin
maturation and its incomplete compactization as it was
showed by Sanders [27].

Both with this, rats from II group got smaller in
diameter axons comparatively to the rats from ² and IV
group that can be considered as sign of excessive
sprouting [9].

Revealed changed EMG m-waves are typical for
nerves after injury and regeneration [18], both with this
amplitude latency of m-wave strongly correlates with
quality of new-formed nerve fibers [18].

Rats from II and IV groups demonstrated shape of
EMG m-reflex that was close to sham-operated group
that indicates to more complete regeneration with re-
established connections to larger amount of motor units
[18, 28].

Obtained histological data are supported by results
of EMG: decreased amplitude and increased latency of
m-rexlex in rats from III group can be considered as
relatively unsatisfactory results and indicates to
impaired or delayed nerve regeneration. In contrast to
this, rats from II and IV groups had m-reflex amplitude
that reached to this indicator in sham-operated rats and
can be considered as sign of relatively successful
regeneration and better nerve fibers quality [18, 29,
30]. Rats from all experimental groups demonstrated
prolonged latency of m-wave on EMG in comparison
with sham-operated rats, but we revealed less pro-
nounced prolongation of m-wave latency in rats from II
and IV groups in contrast with m-wave latency at III
group that shows that rats from II and IV groups had
better quality of new-formed nerve fibers.

The prospects of future research are conducting of
neurophysiological experiments on acute and chronic
silicon wires implantation with stimulation and
recording of action potentials from implanted
electrodes.

CONCLUSIONS

It can be concluded about possible pro-regenerative
impact of implanted silicon wires that was evidenced
by better nerve fibers quality at distal nerve stump,
restoration of shape, amplitude and latency of EMG m-
wave.
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Íàö³îíàëüíèé ìåäè÷íèé óí³âåðñèòåò ³ìåí³ Î.Î. Áîãîìîëüöÿ, Êè¿â, Óêðà¿íà
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Àêòóàëüí³ñòü. Òÿæê³ òðàâìè íåðâîâèõ ñòîâáóð³â ÷àñò³øå ñïîñòåð³ãàþòüñÿ ó ïàö³ºíò³â ìîëîäîãî â³êó òà â³éñüêîâîñëóæ-
áîâö³â ³ ñóòòºâî çíèæóþòü ÿê³ñòü æèòòÿ. Òàê³ ïîøêîäæåííÿ ìàþòü áóòè óñóíåí³ ³ç âèêîðèñòàííÿì ð³çíèõ ìåòîä³â íåéðîïëàñ-
òèêè ç âèêîðèñòàííÿì ñó÷àñíèõ ìàòåð³àë³â.

Ìåòà: âñòàíîâëåííÿ âïëèâó íèòêîâèäíèõ êðèñòàë³â êðåìí³þ íà ÿê³ñòü íåðâîâèõ âîëîêîí äèñòàëüíîãî â³äð³çêà òðàâìîâà-
íîãî ïåðèôåð³éíîãî íåðâà.

Ìàòåð³àëè òà ìåòîäè. Äîñë³äæåííÿ ïðîâåäåíå íà 40 ùóðàõ ë³í³¿ Â³ñòàð: ² ãðóïà – ïñåâäîîïåðîâàí³, ²² – ìîäåëþâàííÿ 10
ìì äåôåêòà ñ³äíè÷îãî íåðâà òà àóòîíåéðîïëàñòèêà. ²²² – ïëàñòèêà àëëîãåííîþ äåöåëþëëÿðèçîâàíîþ àîðòîþ òà 4% êàðáîêñè-
ìåòèëöåëëþëîçíèì ãåëåì. ²V – ïëàñòèêà àîðòîþ, ãåëåì òà îð³ºíòîâàíèìè íèòêîâèäíèìè êðèñòàëàìè êðåìí³þ. ×åðåç 12
òèæí³â ïðîâîäèëè ñòèìóëÿö³éíó ãîëêîâó åëåêòðîíåéðîì³îãðàô³þ ëèòêîâîãî ì’ÿçà íà áîö³ óðàæåííÿ, äëÿ ã³ñòîëîã³÷íîãî äîñ-
ë³äæåííÿ çàáèðàëè ôðàãìåíòè äèñòàëüíîãî â³äð³çêó íåðâà. Íà ì³îãðàìàõ âèçíà÷àëè ôîðìè Ì-â³äïîâ³äåé, ¿õ àìïë³òóäè, çàò-
ðèìêó (ëàòåíòí³ñòü) ñèãíàëó. Íà çð³çàõ ï³äðàõîâóâàëè ä³àìåòð íåðâîâîãî âîëîêíà òà îñüîâîãî öèë³íäðà, ¿õ ñï³ââ³äíîøåííÿ,
òîâùèíó ì³ºë³íîâî¿ îáîëîíêè.

Ðåçóëüòàòè. Ó ùóð³â ²² òà IV ãðóï áóëà á³ëüøà ÿê³ñòü íåðâîâèõ âîëîêîí â äèñòàëüíîìó â³äð³çêó òðàâìîâàíîãî ïåðèôå-
ð³éíîãî íåðâà. Ïðî öå ñâ³ä÷èâ á³ëüøèé ä³àìåòð íåðâîâèõ âîëîêîí ó ùóð³â öèõ ãðóï ó ïîð³âíÿíí³ ³ç ùóðàìè ²²² ãðóïè. Ôîð-
ìà, àìïë³òóäà òà ëàòåíòí³ñòü ì-â³äïîâ³äåé ìàëè îçíàêè â³äíîâëåííÿ.

Âèñíîâêè. Çðîáëåíèé âèñíîâîê ïðî ìîæëèâèé ïðîðåãåíåðàòîðíèé âïëèâ íèòêîâèäíèõ êðèñòàë³â êðåìí³þ.
Êëþ÷îâ³ ñëîâà: òðàâìà ïåðèôåð³éíîãî íåðâà, ïðîòåçóâàííÿ íåðâà, íèòêîâèäí³ êðèñòàëè êðåìí³þ.
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Ëèõîäèåâñêèé Â.Â., Êîðñàê À.Â., Ñêîïåö Ä.Ñ., Îëåôèð Ñ.Ñ., ×óõðàé Ñ.Í.,
Øàìàëî Ñ.Í., ×àéêîâñêèé Þ.Á.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
Legebrill@gmail.com

Àêòóàëüíîñòü. Òÿæåëûå òðàâìû íåðâíûõ ñòâîëîâ ÷àùå íàáëþäàþòñÿ ó ïàöèåíòîâ ìîëîäîãî âîçðàñòà è âîåííîñëóæàùèõ
è ñóùåñòâåííî ñíèæàþò êà÷åñòâî æèçíè. Òàêèå ïîâðåæäåíèÿ äîëæíû áûòü óñòðàíåíû ïóòåì ðàçíûõ ìåòîäîâ íåéðîïëàñòèêè
ñ èñïîëüçîâàíèåì ñîâðåìåííûõ ìàòåðèàëîâ.

Öåëü: óñòàíîâèòü âîçäåéñòâèå íèòåâèäíûõ êðèñòàëëîâ êðåìíèÿ íà êà÷åñòâî íåðâíûõ âîëîêîí äèñòàëüíîãî îòðåçêà òðàâ-
ìèðîâàííîãî ïåðèôåðè÷åñêîãî íåðâà.

Ìàòåðèàëû è ìåòîäû. Èññëåäîâàíèå ïðîâåäåíî íà 40 êðûñàõ ëèíèè Âèñòàð: I ãðóïïà – ïñåâäîîïåðèðîâàííûå, II – ìî-
äåëèðîâàíèå 10 ìì äåôåêòà ñåäàëèùíîãî íåðâà è ïðîâåäåíèå àóòîíåéðîïëàñòèêè, III – ïëàñòèêà àëëîãåííîé äåöåëþëëÿðèçî-
âàííîé àîðòîé è 4% êàðáîêñèìåòèëöåëëþëîçíûì ãåëåì, IV – ïëàñòèêà àëëîãåííîé äåöåëþëëÿðèçîâàíîé àîðòîé, ãåëåì è óïî-
ðÿäî÷åííûìè íèòåâèäíûìè êðèñòàëëàìè êðåìíèÿ. ×åðåç 12 íåäåëü ïðîâîäèëè ñòèìóëÿöèîííóþ èãîëü÷àòóþ
ýëåêòðîíåéðîìèîãðàôèþ ñ ðåãèñòðàöèåé ì-îòâåòîâ ñ èêðîíîæíîé ìûøöû, èçìåðåíèåì èõ àìïëèòóäû, çàäåðæêè (ëàòåíòíîñ-
òè), ïîñëå ÷åãî äëÿ ãèñòîëîãè÷åñêîãî èññëåäîâàíèÿ çàáèðàëè ôðàãìåíòû äèñòàëüíîãî îòðåçêà íåðâà. Íà ñðåçàõ ïîäñ÷èòûâà-
ëè äèàìåòð íåðâíûõ âîëîêîí, îñåâûõ öèëèíäðîì, èõ ñîîòíîøåíèå, òîëùèíó ìèåëèíîâîé îáîëî÷êè.

Ðåçóëüòàòû. Ó êðûñ II è IV ãðóïï áûëî áîëüøåå êà÷åñòâî íåðâíûõ âîëîêîí â äèñòàëüíîì îòðåçêå òðàâìèðîâàííîãî ïå-
ðèôåðè÷åñêîãî íåðâà. Îá ýòîì ñâèäåòåëüñòâîâàë áîëüøèé äèàìåòð íåðâíûõ âîëîêîí ó êðûñ ýòèõ ãðóïï ïî ñòàâíåíèþ ñ æè-
âîòíûìè III ãðóïïû. Ôîðìà ì-îòâåòà, àìïëèòóäà è ëàòåíòíîñòü èìåëè ïðèçíàêè âîññòàíîâëåíèÿ.

Âûâîäû. Ñäåëàí âûâîä î âîçìîæíîì ïðîðåãåíåðàòîðíîì âîçäåéñòâèè íèòåâèäíûõ êðèñòàëëîâ êðåìíèÿ.
Êëþ÷åâûå ñëîâà: òðàâìà ïåðèôåðè÷åñêîãî íåðâà, ïðîòåçèðîâàíèå íåðâà, íèòåâèäíûå êðèñòàëëû êðåìíèÿ.
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Àêòóàëüí³ñòü. Äîñë³äæåííÿ øëÿõ³â ë³êóâàííÿ
öóêðîâîãî ä³àáåòó 2 òèïó (ÖÄ2), à ãîëîâíå – éîãî
óñêëàäíåíü, à òàêîæ ç ìåòîþ ïðîô³ëàêòèêè ðîçâèòêó
íåéðî-, íåôðî-, êàðä³î-, ðåòèêóëîïàò³¿ òîùî, íå
çìåíøóº àêòóàëüíîñò³, îñê³ëüêè çàõâîðþâàííÿ º
äóæå ðîçïîâñþäæåíèì ÿê ó ñâ³ò³, òàê ³ â íàø³é
êðà¿í³ é ñêëàäàº ïàòîãåíåòè÷íó îñíîâó ðîçâèòêó ìå-
òàáîë³÷íîãî ñèíäðîìó (ÌÑ). Âèâ÷åííÿ ìåõàí³çì³â
ôàðìàêîëîã³÷íîãî âïëèâó ïðåïàðàò³â íà ñèñòåìè,
îðãàíè òà êë³òèíè ñóïðîâîäæóºòüñÿ â³äòâîðåííÿì
åêñïåðèìåíòàëüíî¿ ìîäåë³ íà òâàðèíàõ ³ç îö³íêîþ ¿¿
àäåêâàòíîñò³ ïàðàìåòðàì óøêîäæåííÿ, ÿê³ âèíèêà-

þòü ó ëþäèíè. Íå çâàæàþ÷è íà áàãàòî ñïðîá çìîäå-
ëþâàòè íà òâàðèíàõ àäåêâàòíó åêñïåðèìåíòàëüíó
ìîäåëü ÖÄ, äîñë³äíèêè ñòèêàþòüñÿ ³ç ðÿäîì ïðî-
áëåì, îñê³ëüêè ÖÄ2 öå ñêëàäíå ãåòåðîãåííå çàõâî-
ðþâàííÿ, ³ç ëàíêîþ ïàòîãåíåòè÷íèõ ïåðåòâîðþâàíü,
ÿê³ ´ðóíòóþòüñÿ íà ãåíåòè÷í³é ñõèëüíîñò³, ä³ºòè÷íî-
ìó íàïðóæåíí³ òà ðÿäó åíäîãåííèõ ìåõàí³çì³â, ÿê³ ³
ñüîãîäí³ çàëèøàþòüñÿ íå âèâ÷åíèìè.

Â ðÿä³ ðîá³ò íàâîäÿòüñÿ ïðèêëàäè ìîäåëþâàííÿ
ÌÑ â åêñïåðèìåíò³ íà ùóðàõ, àëå âàæëèâî ï³äêðåñ-
ëèòè, ùî ïîâíîö³ííèé êîìïëåêñ çì³í ó âèãëÿä³ ïîë³-
ìåòàáîë³÷íîãî ñèìïòîìîêîìïëåêñó, ùî áóâ îïèñà-
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Àêòóàëüí³ñòü. Ïðè ìîäåëþâàíí³ åêñïåðèìåíòàëüíîãî öóêðîâîãî ä³àáåòó 2 òèïó (ÖÄ2) ð³çí³ øêîëè òà íàóêîâ³ ãðóïè îò-
ðèìóþòü çíà÷íó âàð³àáåëüí³ñòü çì³í â òêàíèíàõ, ÿêó ñêëàäíî ïîð³âíÿòè ³ åêñòðàïîëþâàòè ÿê ïåâíèé ïàòîãåíåòè÷íèé àáî ôàð-
ìàêîëîã³÷íèé âïëèâ. Â³äñóòí³ñòü óçãîäæåíèõ ó íàóêîâîìó ñåðåäîâèù³ ñòàíäàðò³â îïåðàö³éíèõ ïðîöåäóð çíà÷íî óñêëàäíþº
³íòåðïðåòàö³þ îòðèìàíîãî ðåçóëüòàòó. Òîìó ñòâîðåííÿ óí³ô³êîâàíî¿ ïàòîãåíåòè÷íî îáãðóíòîâàíî¿ ìîäåë³ ÖÄ2 íà òâàðèíàõ º
àêòóàëüíîþ çàäà÷åþ.

Ìåòà. Âèçíà÷åííÿ êîìá³íàö³é åêçîãåííèõ âïëèâ³â äëÿ íàéá³ëüø åôåêòèâíîãî â³äòâîðåííÿ åêñïåðèìåíòàëüíî¿ ìîäåë³ ÖÄ2
íà ùóðàõ òà ïàòîãåíåòè÷íå îá´ðóíòóâàííÿ îòðèìàíèõ çì³í â îðãàí³çì³ äëÿ âèâ÷åííÿ öåíòðàëüíèõ ìåõàí³çì³â ðåãóëÿö³¿ ãîìå-
îñòàçó òà ¿õ ôàðìàêîëîã³÷íî¿ êîðåêö³¿.

Ìàòåð³àëè òà ìåòîäè. ÖÄ2 ìîäåëþâàëè øëÿõîì íàäàííÿ ùóðàì õàð÷îâîãî íàâàíòàæåííÿ âèñîêî-æèðîâîþ ä³ºòîþ (High
Fat Diet – HFD) ³ç äîäàòêîâîþ ³íäóêö³ºþ ñòðåïòîçîòîöèíîì. Ïðîâîäèëè îö³íêó ìîäåë³ øëÿõîì àíòðîïîìåòðè÷íèõ âèì³ð³â,
äîñë³äæåííÿ á³îõ³ì³÷íèõ ïàðàìåòð³â, òåñòó òîëåðàíòíîñò³ äî ³íñóë³íó, àíàë³çó ñïåêòðó æèðíèõ êèñëîò â ñêëàä³ òêàíèí. Ñòà-
òèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè çà äîïîìîãîþ ïàêåòó IBM SPSS Statistics 23.

Ðåçóëüòàòè. Îòðèìàí³ äàí³ ñï³âñòàâèëè ³ç íàøèìè äîñë³äæåííÿìè ë³ï³äíîãî ìåòàáîë³çìó õâîðèõ ³ç ð³çíèì ñòóïåíåì ä³à-
áåòè÷íî¿ ðåòèíîïàò³¿ íà òë³ ÖÄ2 ³ àíàë³çîì ³íôîðìàòèâíîñò³ á³îõ³ì³÷íèõ ìàðêåð³â äëÿ îö³íêè ïîðóøåííÿ ë³ï³äíîãî ìåòàáî-
ë³çìó íà òë³ ã³ïåðãë³êåì³¿ ó ïàö³ºíò³â. Âèÿâèëè, ùî ìîäåëþâàííÿ íà ùóðàõ åêñïåðèìåíòàëüíîãî ÖÄ2 øëÿõîì õàð÷îâîãî íà-
âàíòàæåííÿ HFD (45%)+ôðóêòîçà 20% ïðîòÿãîì 3 ì³ñÿö³â ³ç ïîäàëüøîþ îäíîêðàòíîþ ³íäóêö³ºþ ñòðåïòîçîòîöèíîì (25 ìã/
êã), âèêëèêàº çì³íè ë³ï³äíîãî òà âóãëåâîäíîãî ìåòàáîë³çìó â îðãàí³çì³ òâàðèí, ñï³âñòàâí³ ³ç àíàëîã³÷íèìè çì³íàìè â îðãàí³çì³
ëþäèíè ³ç ä³àãíîñòîâàíèì òðèâàëèì ÖÄ2 ³ç ðîçâèíóòèìè ì³êðîñóäèííèìè óñêëàäíåííÿìè.

Âèñíîâîê. Ìè âèçíà÷èëè îïòèìàëüíó êîìá³íàö³þ âïëèâ³â òà ðîçðîáèëè ïîñë³äîâíó ñõåìó åêñïåðèìåíòàëüíîãî íàâàíòà-
æåííÿ, ÿêà äîçâîëÿº îòðèìàòè â åêñïåðèìåíò³ òâàðèííó ìîäåëü óøêîäæåíü íà êøòàëò ÖÄ2. Çà äîïîìîãîþ ä³àãíîñòè÷íîãî àë-
ãîðèòìó, ÿêèé âêëþ÷àº ô³ç³îëîã³÷í³ é ëàáîðàòîðí³ ìåòîäè, âèçíà÷èëè ñòóï³íü óøêîäæåíü îðãàí³â òà ñèñòåì, ïðîâåëè ïî-
ð³âíÿííÿ ³ç ð³âíåì ìåòàáîë³÷íèõ ïîðóøåíü ó ïàö³ºíò³â ç ÖÄ2 òà îñ³á áåç ä³àáåòó. Íàâåäåíà ìîäåëü º ïàòîãåíåòè÷íî
îá´ðóíòîâàíèì ï³äõîäîì äëÿ ïîäàëüøîãî âèâ÷åííÿ öåíòðàëüíèõ ìåõàí³çì³â ðåãóëÿö³¿ ãîìåîñòàçó òà ¿õ ôàðìàêîëîã³÷íî¿ êî-
ðåêö³¿.

Êëþ÷îâ³ ñëîâà: ñòðåïòîçîòîöèí, æèðí³ êèñëîòè, âèñîêî-æèðîâà ä³ºòà, ³íñóë³íîðåçèñòåíòí³ñòü
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íèé ó ëþäèíè ùå ó 1967 ðîö³, ÿê ïîºäíàííÿ ã³ïåðë³-
ï³äåì³¿ ç ÖÄ, ã³ïåðòåíç³ºþ òà ïîì³ðíèì îæèð³ííÿì,
ó ùóð³â äèêèõ ë³í³é íå ðîçâèâàþòüñÿ, îñê³ëüêè òàê³
ñòàíè ÿê ã³ïåðòåíç³ÿ ìîæëèâî ñïîñòåð³ãàòè ëèøå ó
ùóð³â ³ç ãåíåòè÷íèìè ìóòàö³ÿìè [1-4]. Âèêîðèñòàí-
íÿ ãåíåòè÷íî ìîäèô³êîâàíèõ òâàðèí º äîñèòü êîø-
òîâíèì, òîìó äîñë³äíèêè ÷àñò³øå âèêîðèñòîâóþòü
äèê³ ë³í³¿ ³ íàìàãàþòüñÿ ìîäåëþâàòè ÖÄ2 øëÿõîì
âèêîðèñòàííÿ åêçîãåííèõ âïëèâ³â, ä³ºòè òà õ³ì³÷íèõ
ðå÷îâèí. Îäíàê, îïèñàíî áàãàòî âàð³àö³é âïëèâ³â òà
íàâàíòàæåííÿ, îñê³ëüêè ð³çí³ øêîëè òà íàóêîâ³ ãðó-
ïè âèêîðèñòîâóþòü ð³çí³ êîìá³íàö³¿ ï³äõîä³â ³
â³äïîâ³äíî îòðèìóþòü çíà÷íó âàð³àáåëüí³ñòü çì³í â
òêàíèíàõ, ÿêó ñêëàäíî ïîð³âíÿòè ³ åêñòðàïîëþâàòè
ÿê ïåâíèé ïàòîãåíåòè÷íèé àáî ôàðìàêîëîã³÷íèé
âïëèâ. Â³äñóòí³ñòü ïðè äîñë³äæåíí³ óçãîäæåíèõ â
íàóêîâîìó ñåðåäîâèùå ñòàíäàðò³â îïåðàö³éíèõ ïðî-
öåäóð (ÑÎÏ) çíà÷íî óñêëàäíþº ³íòåðïðåòàö³þ îòðè-
ìàíîãî ðåçóëüòàòó. Òàê, âðàõîâóþ÷è çðîñòàþ÷ó
ê³ëüê³ñòü ìèøà÷èõ ìîäåëåé ìåòàáîë³÷íèõ çàõâîðþ-
âàíü, çîêðåìà ä³àáåòó òà îæèð³ííÿ, â ðîáîò³ [11]
íàâåäåí³ ïîñèëàííÿ íà ÑÎÏ ìåòàáîë³÷íèõ òåñò³â ãî-
ìåîñòàçó ãëþêîçè ó ìèøåé, ùî ðîçðîáëåí³ êîíñîðö³-
óìîì Mouse Metabolic Phenotyping Center (MMPC)
[7]. Àâòîðè âèçíàþòü, ùî íåìîæëèâî ïðîâîäèòè âñ³
ìåòàáîë³÷í³ âèïðîáóâàííÿ îäíàêîâî òî÷íî â ð³çíèõ
ëàáîðàòîð³ÿõ, îñê³ëüêè ñòóï³íü ìàòåð³àëüíèõ ìîæ-
ëèâîñòåé, òåõí³÷íîãî îñíàùåííÿ, ðåàãåíò³â òîùî â
ëàáîðàòîð³ÿõ ñóòòºâî ðîçð³çíÿºòüñÿ. Îäíàê ïåâí³ ïà-
ðàìåòðè ìîæíà ñòàíäàðòèçóâàòè, íåçàëåæíî â³ä
òîãî, äå ïðîâîäÿòüñÿ âèïðîáóâàííÿ, ³ öå íàäàñòü àâ-
òîðàì òà ðåöåíçåíòàì íåîáõ³äíó ³íôîðìàö³þ äëÿ
³íòåðïðåòàö³¿ ðåçóëüòàò³â, ÿêà ìîæå â³äð³çíÿòèñÿ
âíàñë³äîê â³äì³ííîñòåé ó ìåòîäîëîã³¿ [11].

Òàê, â íàø³é ëàáîðàòîð³¿ â³äòâîðåí³ ìîäåë³
ñò³éêî¿ ã³ïåðãë³êåì³¿ ó ùóð³â çà äîïîìîãîþ ñòàíäàð-
òèçîâàíîãî ï³äõîäó, øëÿõîì ââåäåííÿ ïðåïàðàò³â
àëîêñàíó (Allox) òà ñòðåïòîçîòîöèíó (STZ) [6]. Ìè
ïðîâîäèëè ïîð³âíÿííÿ çì³íè æèðíîêèñëîòíîãî
ñêëàäó ë³ï³ä³â êàðä³îì³îöèò³â òà ãåïàòîöèò³â ó
ùóð³â ç ÖÄ 1 òèïó, ñòâîðåíèì çà ð³çíèìè ìîäåëÿìè.
Ïðèéøëè âèñíîâêó, ùî Allox ìîäåëü â³ääçåðêàëþº
àãðåñèâíó ä³þ âèñîêîàêòèâíèõ ðàäèêàë³â ³ ìîæå óñ-
ï³øíî âèêîðèñòîâóâàòèñÿ äëÿ âèâ÷åííÿ ìåõàí³çì³â
îêñèäàòèâíîãî ñòðåñó, ÿêèé îáîâ’ÿçêîâî âèíèêàº çà
óìîâ ã³ïåðãë³êåì³¿. Ðîçâèòîê STZ ìîäåë³ ÖÄ â³äîá-
ðàæàº ìåíø òðàã³÷í³ íàñë³äêè óøêîäæåííÿ êë³òèí, ³
òàêå ìîäåëþâàííÿ äîö³ëüíî âèêîðèñòîâóâàòè ïðè
âèâ÷åíí³ ïîðóøåíü òêàíèí òà îðãàí³â, ÿê³ âèíèêà-
þòü ïðè òðèâàë³é òà ñò³éê³é ã³ïåðãë³êåì³¿ [6].

Îäíàê, äëÿ âèâ÷åííÿ òîíêèõ ðåãóëÿòîðíèõ ìå-
õàí³çì³â ï³äòðèìêè ãîìåîñòàçó îðãàí³çìó, ÿê³ çàáåç-
ïå÷óþòü ñòðóêòóðè öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè –
ïåðø çà âñå ã³ïîòàëàì³÷í³ ÿäðà [16], à òàêîæ äëÿ
äîñë³äæåííÿ ôàðìàêîëîã³÷íîãî âïëèâó ïðåïàðàò³â,
ÿê³ ìîæóòü âèêîíóâàòè ðîëü íåéðîïðîòåêòîð³â çà
óìîâ ÖÄ2, ÌÑ òà ³íøèõ ðîçïîâñþäæåíèõ ñòàí³â

êîìá³íîâàíîãî ïîðóøåííÿ ë³ï³äíîãî òà âóãëåâîäíî-
ãî îáì³í³â, íåîáõ³äíî âèêîðèñòîâóâàòè åêñïåðèìåí-
òàëüíó ìîäåëü, çà ïàòîãåíåòè÷íèìè ðîçâèòêîì
áëèçüêó äî ÖÄ2.

Ìåòà ðîáîòè. Âèçíà÷åííÿ êîìá³íàö³é åêçîãåí-
íèõ âïëèâ³â äëÿ íàéá³ëüø åôåêòèâíîãî â³äòâîðåííÿ
åêñïåðèìåíòàëüíî¿ ìîäåë³ ÖÄ2 íà ùóðàõ òà ïàòîãå-
íåòè÷íå îá´ðóíòóâàííÿ îòðèìàíèõ çì³í â îðãàí³çì³
äëÿ âèâ÷åííÿ öåíòðàëüíèõ ìåõàí³çì³â ðåãóëÿö³¿ ãî-
ìåîñòàçó òà ¿õ ôàðìàêîëîã³÷íî¿ êîðåêö³¿.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Äëÿ åêñïåðèìåíòó áóëè â³ä³áðàí³ ñàìö³ çäîðîâèõ
á³ëèõ ùóð³â Wistar, ìàñîþ 150-165 ãðàì³â, ÿê³ óòðè-
ìóâàëèñÿ â â³âàð³¿ ÍÌÓ ³ìåí³ Î.Î. Áîãîìîëüöÿ íà
ñòàíäàðòíîìó õàð÷óâàíí³ (êîìá³êîðì) òà â³ëüíîìó
äîñòóï³ äî âîäè. Ùóðè áóëè ïîä³ëåí³ íà 2 ãðóïè. Â
1 ãðóï³ ìîäåëþâàëè ïàòîëîã³þ. À 2 ãðóïà – öå ãðóïà
êîíòðîëþ, ùî çíàõîäèëàñÿ â îêðåìèõ êë³òêàõ âåñü
÷àñ åêñïåðèìåíòó ³ç àíàëîã³÷íèì âïëèâîì òåìïåðà-
òóðíîãî òà ñâ³òëîâîãî ðåæèìó. ÖÄ2 ìîäåëþâàëè
øëÿõîì íàäàííÿ ùóðàì õàð÷îâîãî íàâàíòàæåííÿ
ïðîòÿãîì òðüîõ ì³ñÿö³â ³ç äîäàòêîâîþ ³íäóêö³ºþ
ñòðåïòîçîòîöèíîì. Õàð÷îâó ñóì³ø ðîçä³ëÿëè íà
ïîðö³¿ ³ç ðîçðàõóíêó 30 ã íà 1 òâàðèíó íà äîáó ³
íàäàâàëè ùîäåííî âðàíö³. Óñ³ ìàí³ïóëÿö³¿ ç ï³ääîñ-
ë³äíèìè òâàðèíàìè ïðîâîäèëè ç äîòðèìàííÿì
çàãàëüíîïðèéíÿòèõ á³îåòè÷íèõ íîðì ãóìàííîãî ïî-
âîäæåííÿ ç ëàáîðàòîðíèìè òâàðèíàìè ó â³äïîâ³ä-
íîñò³ äî ì³æíàðîäíèõ òà íàö³îíàëüíèõ ïîëîæåíü
ñòîñîâíî ïðîâåäåííÿ åêñïåðèìåíò³â ³ç çàëó÷åííÿì
òâàðèí: «ªâðîïåéñüêà êîíâåíö³ÿ ïðî çàõèñò õðåáåò-
íèõ òâàðèí, ùî âèêîðèñòîâóþòüñÿ äëÿ äîñë³äíèõ òà
³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1986); «Çàãàëüí³
åòè÷í³ ïðèíöèïè ïðîâåäåííÿ åêñïåðèìåíò³â íà òâà-
ðèíàõ» (Óêðà¿íà, 2001 ð.), Çàêîí Óêðà¿íè «Ïðî çà-
õèñò òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ» ¹ 3447-
IV (Óêðà¿íà, 2006), çàñ³äàííÿ Êîì³ñ³¿ ç Á³îåòèêè
ÍÌÓ, ïðîòîêîë ¹ 123 â³ä 23.12.2019 ð.

Ï³ñëÿ 3 ì³ñÿö³â òàêîãî ãîäóâàííÿ, òâàðèíàì îä-
íîêðàòíî âíóòðèøíüî÷åðåâèííî ââîäèëè ñòðåïòî-
çîòîöèí (STZ, Sigma ¹SO 130, CØÀ) ³ç ðîçðàõóíêó
25 ìã/êã ìàñè ò³ëà, ðîç÷èíåíèé ó öèòðàòíîìó áóôåð³
³ ïåðåâîäèëè íà ñòàíäàðòíå ãîäóâàííÿ êîìá³êîð-
ìîì. ×åðåç 2 òèæí³ ïðîâîäèëè îö³íêó àäåêâàòíîñò³
ìîäåë³ øëÿõîì àíòðîïîìåòðè÷íèõ âèì³ð³â, äîñë³ä-
æåííÿ á³îõ³ì³÷íèõ ïàðàìåòð³â, òåñòó òîëåðàíòíîñò³
äî ³íñóë³íó, àíàë³çó ñïåêòðó æèðíèõ êèñëîò (ÆÊ) â
ñêëàä³ òêàíèí òîùî. Á³îõ³ì³÷í³ ïîêàçíèêè ñèðîâàò-
êè êðîâ³ âèì³ðþâàëè â ëàáîðàòîð³¿ êë³í³÷íî¿ ëàáîðà-
òîðíî¿ ä³àãíîñòèêè Íàóêîâî-äîñë³äíîãî ³íñòèòóòó
åêñïåðèìåíòàëüíî¿ òà êë³í³÷íî¿ ìåäèöèíè (ÍÄ²
ÅÊÌ) ÍÌÓ ³ìåí³ Î.Î. Áîãîìîëüöÿ íà íàï³âàâòîìà-
òè÷íîìó àíàë³çàòîð³ BS-3000M âèðîáíèöòâà
«Sinnowa» (Êèòàé), ³ç âèêîðèñòàííÿì á³îõ³ì³÷íèõ
íàáîð³â «Diagnosticum Inc» (Óãîðùèíà).
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Äîñë³äæåííÿ ñêëàäó ÆÊ ïðîâîäèëè ìåòîäîì ãà-
çîâî-ð³äèííî¿ õðîìàòîãðàô³¿ çà ñòàíäàðòíîþ ìåòîäè-
êîþ [5]. ²äåíòèô³êóâàëè ÆÊ çà ï³êàìè íà õðîìàòîã-
ðàìì³, ïîð³âíþþ÷è ÷àñ ¿õ óòðèìàííÿ ç ÷àñîì
óòðèìàííÿ ï³ê³â ñòàíäàðòíèõ ÷èñòèõ ðå÷îâèí ç â³äî-
ìèì ÿê³ñíèì òà ê³ëüê³ñíèì ñêëàäîì. Ê³ëüê³ñíó îö³íêó
ñïåêòðà ÆÊ ïðîâîäèëè ìåòîäîì íîðìóâàííÿ ïëîùèí
ï³ê³â ìåòèëüîâàíèõ ïîõ³äíèõ ÆÊ òà âèçíà÷àëè ¿õí³é
ñêëàä ó â³äñîòêàõ, äå çà 100% ïðèéìàëè ñóìó ÆÊ â
îá’ºì³ óñ³º¿ ñóì³ø³. Ó ñïåêòð³ ÆÊ ë³ï³ä³â ìîçêîâî¿
òêàíèíè òà ïå÷³íêè áóëî ³äåíòèô³êîâàíî 9 íàé³íôîð-
ìàòèâí³øèõ ÆÊ: ³ç íèõ ì³ðèñòèíîâà Ñ14:0, ïåíòîäå-
êàíîâà Ñ15:0, ïàëüì³òèíîâà Ñ16:0, ìàðãàðèíîâà
Ñ17:0, ñòåàðèíîâà Ñ18:0, ùî ñêëàäàþòü ñóìó íàñè-
÷åíèõ æèðíèõ êèñëîò (ÍÆÊ); îëå¿íîâà Ñ18:1, ë³íî-
ëåâà Ñ18:2, ë³íîëåíîâà Ñ18:3, àðàõ³äîíîâà Ñ20:4,
ãðóïó íåíàñè÷åíèõ æèðíèõ êèñëîò (ÍÍÆÊ). Ë³íî-
ëåâà Ñ18:2, ë³íîëåíîâà Ñ18:3, àðàõ³äîíîâà Ñ20:4
ÆÊ âõîäÿòü ó ñóìó ïîë³íåíàñè÷åíèõ æèðíèõ êèñëîò
(ÏÍÆÊ) ³ âèçíà÷àþòüñÿ ÿê íåçàì³íí³.

Ñòàòèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè çà äîïî-
ìîãîþ ïàêåòó IBM SPSS Statistics 23. Äëÿ ïåðåâ³ðêè
ðîçïîä³ëó íà íîðìàëüí³ñòü âèêîðèñòàíî êðèòåð³é
Øàï³ðî-Ó³ëêà. Îñê³ëüêè ðîçïîä³ë çà óñ³ìà ïîêàçíè-
êàìè â³äïîâ³äàâ íîðìàëüíîìó – äàí³ àíàë³çóâàëè ó
âèãëÿä³ ñåðåäíüîãî çíà÷åííÿ òà ñòàíäàðòíî¿ ïîõèá-
êè. Ä³àãðàìè íàâåäåí³ ³ç âêàçàííÿì 95% äîâ³ð÷îãî
³íòåðâàëó. Äëÿ ïîð³âíÿííÿ ïîêàçíèê³â íà âñ³õ òåðì³-
íàõ ñïîñòåðåæåííÿ áóëî âèêîðèñòàíî êðèòåð³é ìíî-
æèííîãî ïîð³âíÿííÿ – êðèòåð³é Øåôôå. Ââàæàëè,
ùî äàí³ â³äð³çíÿþòüñÿ çà Ð<0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Äëÿ âèâ÷åííÿ â åêñïåðèìåíò³ ñòàíó êîìá³íîâà-
íîãî ïîðóøåííÿ ë³ï³äíîãî òà âóãëåâîäíîãî îáì³íó,
ÿêèé âèíèêàº ó ëþäèíè ³ ñêëàäàº ïàòîãåíåòè÷íó îñ-
íîâó ÌÑ, ç íàøî¿ òî÷êè çîðè, âàæëèâî äîñÿãíóòè
ðîçâèòêó ³íñóë³íîðåçèñòåíòíîñò³ (²Ð). Îñê³ëüêè ²Ð º
îñíîâíèì ³íòåãðàëüíèì ìåõàí³çìîì, íàâêîëî ÿêîãî
ôîðìóºòüñÿ ëàíöþã ìåòàáîë³÷íèõ ³ ãåìîäèíàì³÷íèõ
ïîðóøåíü ³ ôîðìóºòüñÿ ñèìïòîìîêîìïëåêñ ÌÑ. Ó
1989 ð. N. Kaplan äîäàòêîâî âèä³ëèâ àáäîì³íàëüíå
îæèð³ííÿ, ÿê íàéâàæëèâ³øèé åò³îëîã³÷íèé ôàêòîð
ôîðìóâàííÿ ²Ð, òà, îá’ºäíàâøè éîãî ç àðòåð³àëüíîþ
ã³ïåðòîí³ºþ, ÖÄ ³ ã³ïåðòðèãë³öåðèäåì³ºþ, ââ³â ïî-
íÿòòÿ «ñìåðòåëüíèé êâàðòåò». Ó 1992 ð. Haffner çàï-
ðîïîíóâàâ òåðì³í «ñèíäðîì ³íñóë³íîðåçèñòåíò-
íîñò³» [10]. Ï³ä òåðì³íîì «³íñóë³íîðåçèñòåíòí³ñòü»
ïðèéíÿòî ðîçóì³òè çíèæåííÿ ðåàêö³¿ ³íñóë³í÷óòëè-
âèõ òêàíèí íà ³íñóë³í ïðè éîãî äîñòàòí³é êîíöåíò-
ðàö³¿, ùî ïðèâîäèòü äî õðîí³÷íî¿ êîìïåíñàòîðíî¿
ã³ïåð³íñóë³íåì³¿. Â îñíîâ³ çíèæåííÿ ÷óòëèâîñò³ äî
³íñóë³íó ìîæå ëåæàòè ïîðóøåííÿ çäàòíîñò³ ³íñóë³íó
ïðèãí³÷óâàòè ïðîäóêö³þ ãëþêîçè â ïå÷³íö³ ³/àáî
ñòèìóëþâàòè çàõîïëåííÿ ãëþêîçè ïåðèôåðè÷íèìè
òêàíèíàìè. Îñê³ëüêè ó çäîðîâèõ ëþäåé 75-80%

ãëþêîçè óòèë³çóºòüñÿ ñêåëåòíî¿ ìóñêóëàòóðîþ, îñ-
íîâíîþ ïðè÷èíîþ ²Ð ââàæàºòüñÿ ïîðóøåííÿ óòèë³-
çàö³¿ ãëþêîçè ñêåëåòíèìè ì’ÿçàìè.

²ñòîðè÷íî ââàæàëîñÿ, ùî óÿâëåííÿ ïðî ïàòîãåíåç
ÖÄ2 îáåðòàºòüñÿ íàâêîëî â³ñ³ «ãëþêîçà-³íñóë³í», ³
ä³àáåò º ðîçëàäîì, â ïåðøó ÷åðãó ïîâ’ÿçàíèì ç ïî-
ðóøåííÿì ìåòàáîë³çìó ãëþêîçè. Ï³çí³øå ïàòîãåíåç
ÖÄ2 ïî÷àëè ðîçãëÿäàòè â êîíòåêñò³ îñíîâíèõ ïîðó-
øåíü ë³ï³äíîãî îáì³íó. Ñüîãîäí³ äîâåäåíî, ùî
ï³äâèùåííÿ â ïëàçì³ âì³ñòó â³ëüíèõ æèðíèõ êèñëîò
ãðàº êëþ÷îâó ðîëü â ðîçâèòêó ÖÄ2, âèêëèêàþ÷è ²Ð.
Öåé ìåõàí³çì º çðîçóì³ëèì ÷åðåç óñâ³äîìëåííÿ åâî-
ëþö³éíîãî øëÿõó ðàö³îíàëüíîãî âèêîðèñòàííÿ
åíåðãåòè÷íîãî «ïàëèâà» â îðãàí³çì³. Â³äïîâ³äíî äî
ã³ïîòåçè «åêîíîìíîãî ãåíó», éìîâ³ðí³ñòü òîãî, ùî
ëþäèíà âèæèâå ï³ä ÷àñ ãîëîäó, áóäå çá³ëüøåíà,
ÿêùî âîíà çìîæå íàêîïè÷óâàòè åíåðã³þ (ó âèãëÿä³
æèðó) ï³ä ÷àñ íàäëèøêó ¿æ³, à ïîò³ì ï³ä ÷àñ ãîëîäó-
âàííÿ çáåðåæåíèé æèð ìîæå áóòè âèêîðèñòàíèé.
Äëÿ öüîãî àä³ïîöèòè ïîãëèíàþòü ³ çáåð³ãàþòü ÆÊ, à
ïðè çìåíøåíí³ íàäõîäæåííÿ â îðãàí³çì ïðîäóêò³â,
ùî âì³ùóþòü «ëåãê³» äæåðåëà åíåðã³¿ – âóãëåâîäè,
ÆÊ âèâ³ëüíÿþòüñÿ ³ç æèðîâî¿ òêàíèíè, ³ ³íø³ òêàíè-
íè âèêîðèñòîâóþòü ¿õ â ÿêîñò³ åíåðãåòè÷íîãî ïàëè-
âà. Àëå, ÿêùî ð³âåíü ÆÊ â ïëàçì³ ï³äâèùóºòüñÿ
á³ëüø, í³æ íà ê³ëüêà ãîäèí, âèíèêàº ÆÊ-³íäóêîâàíà
²Ð, ÿêà ñïðèÿº çáåðåæåííþ âóãëåâîä³â äëÿ âèêîðèñ-
òàííÿ òêàíèíàìè, íàïðèêëàä, íåðâîâî¿, ÿê³ íå âèêî-
ðèñòîâóþòü ³íøèé åíåðãåòè÷íèé ñóáñòðàò. Öå äóæå
îá´ðóíòîâàíèé ìåõàí³çì äëÿ ðàö³îíàëüíîãî âèæè-
âàííÿ ³ ðîáîòè ìîçêó ï³ä ÷àñ ãîëîäóâàííÿ, àáî â
äðóã³é ïîëîâèí³ âàã³òíîñò³, êîëè ðåçèñòåíòí³ñòü äî
³íñóë³íó ó ìàòåð³ çáåð³ãàº ãëþêîçó äëÿ çðîñòàþ÷îãî
ïëîäó, àëå â ³íøèõ âèïàäêàõ ÆÊ-³íäóêîâàíà ²Ð ñòàº
êîíòðïðîäóêòèâíîþ.

Â åêñïåðèìåíò³ õàð÷îâå íàâàíòàæåííÿ ó âèãëÿä³
âèñîêîæèðîâî¿ ä³ºòè (High Fat Diet – HFD) º äîñèòü
ðîçïîâñþäæåíèì åêçîãåííèì ôàêòîðîì, ÿêèé âèê-
ëèêàº ï³äâèùåííÿ ìàñè ò³ëà åêñïåðèìåíòàëüíèõ
òâàðèí. Îäíàê äîçà æèðó, éîãî ñêëàä, òà ãîëîâíå –
òðèâàë³ñòü õàð÷óâàííÿ – ñóòòºâî ðîçð³çíÿþòüñÿ ó
äîñë³äíèê³â [4, 8]. ßê â³äîìî, õàð÷óâàííÿ ôðóêòî-
çîþ ñïðèÿº ðîçâèòêó ²Ð, îñê³ëüêè âèêëþ÷àº ñòèìó-
ëþâàííÿ ³íñóë³íîâîãî àïàðàòó ï³äøëóíêîâî¿ çàëîçè
[3, 4]. Äîñë³äæåííÿ [4] ³ç ôðóêòîçíîþ ñòèìóëÿö³ºþ
ïîêàçàëè, ùî âèêîðèñòàííÿ 10% ðîç÷èíó ôðóêòîçè
âïðîäîâæ 8 òèæí³â ñïðèÿëî ïîì³ðíîìó çá³ëüøåííþ
ìàñè ò³ëà òà íåçíà÷íîìó ï³äâèùåííþ ð³âíÿ ãëþêî-
çè. Çàñòîñóâàííÿ 60% ðîç÷èíó ôðóêòîçè ìàëî ïåâí³
ïåðåâàãè ó âèðàçíîñò³ îñíîâíèõ êë³í³÷íèõ îçíàê ²Ð
(ðîçâèòîê ã³ïåðãë³êåì³¿, ã³ïåðòðèãë³öåðèäåì³³, ã³ïåð-
õîëåñòåðèíåì³¿, ï³äâèùåííÿ êîíöåíòðàö³¿ ËÏÍÙ).
Àâòîðè ââàæàþòü âèñîêîôðóêòîçíó ä³ºòó îïòèìàëü-
íîþ ìîäåëëþ äëÿ åêñïåðèìåíòàëüíîãî ôîðìóâàííÿ
²Ð [4].

Â íàø³é ðîáîò³ äëÿ âèãîòîâëåííÿ ãîìîãåííî¿
õàð÷îâî¿ ñóì³ø³ ìè âèêîðèñòàëè ðåòåëüíî ïîäð³áíå-
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íèé ñòàíäàðòíèé êîìá³êîðì â³âàð³þ, ïîºäíàíèé ³ç
ïîïåðåäíüî ðîçòîïëåíèì ÷èñòèì ñâèíÿ÷èì âíóò-
ð³øí³ì æèðîì. Ïðèðîäíà åìóëüãàö³ÿ æèðó â êèøå÷-
íèêó ùóð³â òà ïîêðàùåííÿ âñìîêòóâàííÿ åíòåðîöè-
òîì çàáåçïå÷óâàëîñÿ äîäàâàííÿ â ñóì³ø ìåäè÷íî¿
æîâ÷³ â îá’ºì³ äî 1%. Äëÿ âèçíà÷åííÿ åôåêòèâíî¿
ê³ëüêîñò³ äîë³ æèðó â ñóì³ø³ áóâ ïðîâåäåíèé àíàë³ç
(ðèñ.1) ñêëàäó ÆÊ äâîõ êîìá³íàö³é õàð÷îâî¿ ñóì³ø³
HFD-1, â ñêëàä³ ÿêî¿ â³äñîòîê æèðó ñêëàäàâ 50 % ³
áóëè äîáàâëåí³ ñîÿ, ïðîòå¿í òà ïøåíè÷í³ õë³áö³, òà
HFD-2, â ÿê³é âì³ñò æèðó áóâ çìåíøåíèé äî 45%,
àëå 20% ñóì³ø³ ñêëàäàëà ñóõà ôðóêòîçà é ³íøèé
îá’ºì äîïîâíþâàâ êîìá³êîðì.

Äëÿ íàøî¿ ìîäåë³ ìè îáðàëè ñóì³ø HFD-2, îñê-
³ëüêè íàìàãàëèñÿ â³äòâîðèòè êîìïëåêñíå ë³ï³äíå òà
âóãëåâîäíå íàâàíòàæåííÿ. Âàæëèâèì áóëî ïèòàííÿ
òåðì³íó ãîäóâàííÿ òâàðèí – îñê³ëüêè äîñë³äíèêè âêà-
çóþòü, ùî âæå ÷åðåç 3 òèæí³ âèñîêîæèðîâî¿ ä³ºòè
ìîæíà î÷³êóâàòè åôåêòèâíó çì³íó ïàðà-
ìåòð³â îðãàí³çìó òâàðèíè [8]. Ñïîñòåð³-
ãàííÿ çà ìàñîþ ò³ëà òâàðèí òà ð³âíåì
ãëþêîçè ïîêàçàëî, ùî ëèøå ÷åðåç 6-8
òèæí³â ìîæíà î÷³êóâàòè íà ðåçóëüòàò, ùî
ïîâí³ñòþ çá³ãàºòüñÿ ³ç ñïîñòåðåæåííÿì
[15]. Ðîëü ÆÊ â ³íäóêö³¿ ²Ð î÷åâèäíà,
õî÷à ìåõàí³çìè ¿¿ ðåàë³çàö³¿ ïðîäîâæó-
þòü âèâ÷àòèñÿ. Çà óìîâ HFD, ó òâàðèíè
àêòèâóºòüñÿ ìåõàí³çì âèêîðèñòàííÿ ÆÊ
ó âèãëÿä³ åíåðãåòè÷íîãî ñóáñòðàòó
çàì³ñòü ãëþêîçè, òèì á³ëüø, ùî â íàø³é
ìîäåë³ ãëþêîçà ïîâí³ñòþ çàì³íåíà ôðóê-
òîçîþ. Ôóíêö³îíàëüíà ðåäóêö³ÿ  -êë³òèí
ï³äøëóíêîâî¿ çàëîçè, ÿêà âæå âèíèêàº
÷åðåç 7-8 òèæí³â õàð÷óâàííÿ HFD, ìîæå
áóòè äîäàòêîâî ïîñèëåíà ââåäåííÿì
STZ, ùî àêòèâíî âèêîðèñòîâóºòüñÿ äîñ-
ë³äíèêàìè äëÿ çá³ëüøåííÿ åôåêòó ÆÊ-
³íäóêîâàíî¿ ²Ð. Â íàø³é ìîäåë³ ââåäåííÿ
STZ ïðîâîäèëè îäíîêðàòíî âíóòðèøíüî-
÷åðåâèííî ÷åðåç 3 ì³ñÿöÿ õàð÷îâîãî íà-

âàíòàæåííÿ, à ï³ñëÿ ³í’ºêö³¿ òâàðèí ïåðåâîäèëè íà
ñòàíäàðòíèé êîðì â³âàð³þ ³ ñïîñòåð³ãàëè ùå ïðîòÿ-
ãîì äâîõ òèæí³â. ×åðåç âêàçàíèé òåðì³í ââàæàëè ìî-
äåëü çàâåðøåíîþ ³ óñ³õ åêñïåðèìåíòàëüíèõ òâàðèí
ðàíäîìíî ïîä³ëÿëè íà ãðóïè äëÿ çä³éñíåííÿ ôàðìà-
êîëîã³÷íîãî âïëèâó ³ âèâ÷åííÿ ä³¿ ïðåïàðàòó. Çã³äíî
ôàðìàêîëîã³÷íèõ ðåêîìåíäàö³é [9] âèâ÷åííÿ ä³¿ ïðå-
ïàðàòó, ÿêèé ââîäèëè per os ÷åðåç ìåòàëåâèé çîíä,
ðîç÷èíåíèì ó âîä³ äëÿ ³í’ºêö³é, ñóïðîâîäæóºòüñÿ ïî-
ð³âíÿííÿì ³ç ãðóïîþ ïëàöåáî (ââåäåííÿ âîäè äëÿ
³í’ºêö³é) ³ ïðåïàðàòîì ïîð³âíÿííÿ (ìåòôîðì³í, ðîç-
÷èíåíèì ó âîä³ äëÿ ³í’ºêö³é) â àíàëîã³÷í³é äîç³.

Òàêèì ÷èíîì, íàøà ìîäåëü â³äòâîðåííÿ ïàòîãå-
íåòè÷íèõ çì³í â îðãàí³çì³ òâàðèíè íà êøòàëò ÖÄ2 ³ç
ïîäàëüøîþ ôàðìàêîëîã³÷íîþ êîðåêö³ºþ âèãëÿäàëà
íàñòóïíèì ÷èíîì (ðèñ. 2).

Âàæëèâèì äëÿ ïðîâåäåííÿ åêñïåðèìåíòó, çã³äíî
á³îåòè÷íèõ íîðì òà ðåêîìåíäàö³é, º ðîçðàõóíîê

Ðèñ. 1. Õàðàêòåðèñòèêà â³äíîñíîãî âì³ñòó õàð÷îâèõ êîìïîíåíò³â â ñóì³ø³ HFD-2 äëÿ õàð÷îâîãî íàâàíòàæåííÿ ùóð³â
(À) òà ïîð³âíÿëüíèé àíàë³ç âì³ñòó æèðíèõ êèñëîò (Á) â ñêëàä³ ñóì³ø³ HFD-1 òà HFD-2.

À Á

Ðèñ. 2. Áëîê-ñõåìà äîñë³äæåííÿ ôàðìàêîëîã³÷íîãî âïëèâó
ïðåïàðàòó íà îðãàí³çì çà óìîâ åêñïåðèìåíòàëüíîãî ÖÄ2,

â³äòâîðåíîãî øëÿõîì õàð÷îâîãî íàâàíòàæåííÿ
HFD+ôðóêòîçà ³ç ³íäóêö³ºþ STZ.
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ê³ëüêîñò³ òâàðèí â ãðóï³, ÿê íåîáõ³äíèé ì³í³ìóì,
ÿêèé äîçâîëÿº äîñÿãíåííÿ ñòàòèñòè÷íî äîñòîâ³ðíî¿
ð³çíèö³. Äëÿ ïëàíóâàííÿ çàãàëüíîãî îá’ºìó òâàðèí â

ãðóï³ «n» ìè âèêîðèñòîâóâàëè ôîðìóëó:  äå t –
êîåô³ö³ºíò äîâ³ðè,  – äèñïåðñ³ÿ âàð³àö³éíî¿ îçíàêè,

 – ãðàíè÷íà ïîìèëêà âèá³ðêè. Äàí³ ðîçðàõîâóâàëè
íà îñíîâ³ ïîïåðåäíüîãî âèì³ðþâàííÿ ó ùóð³â â
ð³çíèõ êë³í³÷íèõ ñòàíàõ âì³ñòó íàñè÷åíèõ òà íåíà-
ñè÷åíèõ ÆÊ, àðàõ³äîíîâî¿ ÆÊ, ãëþêîçè òà ãë³ê³ðî-
âàíîãî ãåìîãëîá³íó òîùî. Çà ðåçóëüòàòàìè ðîçðà-
õóíê³â ïðèéøëè âèñíîâêó, ùî â êîæí³é ï³äãðóï³
ì³í³ìàëüíà, àëå äîñòàòíÿ ê³ëüê³ñòü ùóð³â äîð³âíþº 6
òâàðèí.

Îö³íêà ñòóïåíþ ²Ð ó ùóð³â ç ÖÄ2 ïðîâîäèëàñÿ
çà äîïîìîãîþ åóãë³êåì³÷íîãî ã³ïåð³íñóë³íåì³÷íîãî
êëåìï òåñòó (hyperinsulinemic-euglycemic clamp)
(ÅÃÊ, êëåìï-òåñò), ÿêèé âèêîðèñòîâóºòüñÿ äëÿ âèç-
íà÷åííÿ ²Ð ç 70-õ ðîê³â [7, 10, 11]. Ñóòü ìåòîäó ïî-
ëÿãàº â ãîñòðîìó ï³äâèùåíí³ êîíöåíòðàö³¿ ³íñóë³íó
â êðîâ³ ³ îäíî÷àñíîìó ââåäåíí³ ãëþêîçè äëÿ
ï³äòðèìêè åóãë³êåì³³ (áëèçüêî 5,5 ììîëü/ë). Ïðè äî-
ñÿãíåíí³ ñò³éêîãî ð³âíÿ åóãë³êåì³³ ê³ëüê³ñòü ââåäåíî¿
ãëþêîçè áóäå â³äïîâ³äàòè øâèäêîñò³ çàõîïëåííÿ
ãëþêîçè òêàíèíàìè, ñàìå ï³ä ä³ºþ ³íñóë³íó. Êëåìï-
òåñò – íàéíàä³éíèé ³ òî÷íèé ìåòîä ä³àãíîñòèêè,
ÿêèé äîçâîëÿº íå ò³ëüêè äàòè ê³ëüê³ñíó îö³íêó ²Ð, à
é âèçíà÷èòè, ùî ëåæèòü â îñíîâ³ çíèæåíî¿ ÷óòëè-
âîñò³ äî ³íñóë³íó (ïîðóøåííÿ çäàòíîñò³ ³íñóë³íó
ïðèãí³÷óâàòè ïðîäóêö³þ ãëþêîçè â ïå÷³íö³ àáî ñòè-
ìóëþâàòè çàõîïëåííÿ ãëþêîçè ïåðèôåðè÷íèìè òêà-
íèíàìè). Íåçâàæàþ÷è íà íàÿâí³ñòü ÷³òêèõ êðèòåð³¿â

³íòåðïðåòàö³¿, ÅÃÊ â òîìó âèãëÿä³, ó ÿêîìó áóâ
ïðîïîíîâàíèé äëÿ ëþäåé, â³í äîñèòü ð³äêî çàñòîñî-
âóºòüñÿ äëÿ äîñë³äíèöüêèõ ö³ëåé ³ ïðàêòè÷íî íå âè-
êîðèñòîâóºòüñÿ â êë³í³÷í³é ïðàêòèö³. Îñê³ëüêè äëÿ
éîãî âèêîíàííÿ ïîòð³áíî äîäàòêîâå òåõí³÷íå îñíà-
ùåííÿ (êàë³áðîâàí³ ïîìïè äëÿ äîçîâàíî¿ ³íôóç³¿
ãëþêîçè ³ ³íñóë³íó, äâà ïîñò³éíèõ âíóòð³øíüîâåí-
íèõ äîñòóïó, îáëàäíàííÿ äëÿ åêñïðåñ-àíàë³çó ð³âíÿ
ãëþêîçè êðîâ³) ³ ñïåö³àëüíî íàâ÷åíèé ïåðñîíàë [10].

Ìè âçÿëè çà îñíîâó ïðèíöèï ³íñóë³íîâîãî íàâàí-
òàæåííÿ íà òë³ åóãë³êåì³¿, àëå ïðîâåëè âëàñí³ ðîçðà-
õóíêè äîçè òà øëÿõ³â ââåäåííÿ. Âîäíèé ðîç÷èí
ãëþêîçè (2 ã/êã) ââîäèëè òâàðèí³ per os (1 ìë) òà ÷å-
ðåç 5 õâèëèí îäíîêðàòíî ï³äøê³ðíî ââîäèëè ³íñóë³í
(Àêòðàï³ä), ³ç ðîçðàõóíêó 0,175 ÎÄ/êã ìàñè. Ð³âåíü
ãëþêîçè âèì³ðþâàëè ãëþêîìåòðîì â êàï³ëÿðí³é
êðîâ³ õâîñòà 6 ðàç³â: áàçîâèé – äî ââåäåííÿ ãëþêî-
çè, òà ÷åðåç 15, 30, 45, 60 òà 90 õâèëèí ï³ñëÿ ³í’ºêö³¿
³íñóë³íó. Âàðòî ï³äêðåñëèòè, íàì íå âäàëîñÿ ïî-
âí³ñòþ ïðèòðèìóâàòèñÿ ÑÎÏ Intraperitoneal Insulin
Tolerance Test, â³ä MMPC [7], îñê³ëüêè ó âêàçàíîìó
äîêóìåíò³ ðåêîìåíäîâàíî âèêîðèñòîâóâàòè ³íñóë³í
äëÿ ìèøåé âèðîáíèöòâà Eli Lilly (per mouse) â äîç³
0,75Îä-1,0 Îä. Éîãî çàì³íà ïðåïàðàòîì ³íøîãî âè-
ðîáíèêà ïîòðåáóâàëà ïåðåðàõîâóâàòè äîçó ââåäåííÿ.

Îòðèìàí³ äàí³ (ðèñ. 3) ìîæíà ³íòåðïðåòóâàòè ÿê
ñóòòºâå ãàëüìóâàííÿ âèä³ëåííÿ ³íñóë³íó ó â³äïîâ³äü
íà ãëþêîçíó ñòèìóëÿö³þ â ãðóï³ ÖÄ2 ó ïîð³âíÿíí³
³ç ãðóïîþ êîíòðîëþ.

Îö³íêà çì³íè àíòðîïîìåòðè÷íèõ ïàðàìåòð³â
(òàáë.) ó ùóð³â åêñïåðèìåíòàëüíî¿ ìîäåë³ ÖÄ2Ò ïî-
êàçàëà äîñòîâ³ðí³ ï³äâèùåííÿ â 1,65 ðàçè (Ð<0,05)

Ðèñ. 3. Ïîêàçíèêè îö³íêè òåñòó òîëåðàíòíîñò³ äî ³íñóë³íó: äàí³ ùóð³â (n=6) êîíòðîëüíî¿ ãðóïè (ñóö³ëüíà ë³í³ÿ) òà
ùóð³â (n=6) ³ç ÖÄ2 (ïóíêòèð), äî ââåäåííÿ ðå÷îâèí – 0 õâ òà â äèíàì³ö³ êîæí³ 15 õâèëèí: À – ð³âåíü ãëþêîçè êðîâ³,

Á – äåëüòà ãëþêîçè ó ïîð³âíÿíí³ ³ç ð³âíåì â 0 õâ. *– â³äì³íí³ñòü íà ð³âí³ Ð<0,05.

À Á
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ìàñè ò³ëà) çá³ëüøåííÿ ó 1,45 ðàç³â (Ð<0,05) äîâæèíè
òàë³¿ òà çá³ëüøåííÿ ó 1,15 (Ð<0,05) äîâæèíè ò³ëà.

Àíàë³ç á³îõ³ì³÷íèõ ïàðàìåòð³â ïîêàçàâ íà-
ÿâí³ñòü äîñòîâ³ðíîãî ï³äâèùåííÿ â êðîâ³ òâàðèí
ð³âíÿ ãëþêîçè ó 2 ðàçè (Ð<0,05), òà ð³âíÿ ãë³êîâàíî-
ãî ãåìîãëîá³íó ó 1,76 ðàç³â (Ð<0,05) ³ â³äñóòí³ñòü
äîñòîâ³ðíèõ â³äì³ííîñòåé ïîêàçíèê³â ë³ï³äîãðàìè
ùóð³â, ó ÿêèõ â³äòâîðþâàëè ìîäåëü ÖÄ2, îêð³ì ïî-
êàçíèêà ËÏÍÙ.

Îö³íêà âì³ñòó ÆÊ â òêàíèíàõ ïîêàçàëà ñóòòºâó
äîñòîâ³ðíó ð³çíèöþ ïåðåðîçïîä³ëó ÆÊ òâàðèí ç åê-
ñïåðèìåíòàëüíèì ÖÄ2 ó ïîð³âíÿíí³ ³ç êîíòðîëüíîþ
ãðóïîþ, à òàêîæ â³äì³ííîñò³ ñïåêòðó ÆÊ â ð³çíèõ
îðãàíàõ åêñïåðèìåíòàëüíèõ ùóð³â, çîêðåìà ïå÷³íêè
òà ãîëîâíîãî ìîçêó. Àíàë³ç öèõ äàíèõ íàâåäåíèé â
íàø³é ³íø³é ðîáîò³, äå ìè ä³éøëè âèñíîâêó, ùî ó
ùóð³â ç ÖÄ2, â ïîð³âíÿíí³ ³ç ÊÃ, â òêàíèí³ ïå÷³íêè ³
â òêàíèí³ ìîçêó âì³ñò ÍÆÊ ï³äâèùèâñÿ â 1,3 ðàçè
(Ð<0,05), çà ðàõóíîê Ñ16:0 – ïàëüì³òèíîâî¿ ÆÊ,
âì³ñò ÍÍÆÊ çíèçèâñÿ â 1,3 ðàçè (Ð<0,05), ³ çìåíøè-
ëàñÿ äîëÿ ÏÍÆÊ â 1,8 ðàç³â (Ð<0,05). Â³äì³ííîñò³ â
îðãàíàõ âèÿâèëèñÿ çà ðàõóíîê ì³íîðíèõ ÍÆÊ: â
ïå÷³íö³ ùóð³â ç ÖÄ2 âèÿâèëè ï³äâèùåííÿ â 4 ðàçè
ì³ð³ñòèíîâî¿ (Ð<0,05), ï³äâèùåííÿ â 1,4 ðàçè ïåíòà-
äåêàíîâî¿ (Ð<0,05) ³ â 2 ðàçè (Ð<0,05) ìàðãàðèíîâî¿.
Â ìîçêó ùóð³â ç ÖÄ2Ò â 2 ðàçè (Ð<0,05) ï³äâèùèâñÿ
âì³ñò ì³ð³ñòèíîâî¿ òà ïåíòàäåêàíîâî¿, ³ ç’ÿâèëàñÿ
ìàðãàðèíîâà, ÿêà íå âèÿâëÿëàñÿ ó ùóð³â ÊÃ. Â
ïå÷³íö³ ùóð³â ÊÃ òà ÖÄ2 âì³ñò ÍÍÆÊ ñóòòºâî
çì³íèâñÿ çà ðàõóíîê çìåíøåííÿ â 3,5 ðàçè (Ð<0,05)
àðàõ³äîíîâî¿ ³ ï³äâèùåííÿ â 2 ðàçè (Ð<0,05) ë³íîëå-
íîâî¿. Â ìîçêîâ³é òêàíèí³ ùóð³â ç ÖÄ2 âèÿâèëè
çìåíøåííÿ â 2 ðàçè (Ð<0,05) ë³íîëåâî¿, ï³äâèùåííÿ
àðàõ³äîíîâî¿ â 2 ðàçè (Ð<0,05), òà âèçíà÷èëè ë³íîëå-
íîâó, ùî íå áóëî ïðèòàìàííèì äëÿ ùóð³â ÊÃ. Òàêèì
÷èíîì, ìè âèÿâèëè, ùî ó ùóð³â ç åêñïåðèìåíòàëü-
íèì ÖÄ2 äîñòîâ³ðíî çá³ëüøóþòüñÿ ïîêàçíèêè ìàñè
ò³ëà, âóãëåâîäíîãî îáì³íó ³ âì³ñò ÆÊ, ÿê â³äîáðà-
æåííÿ ñòðóêòóðíèõ çì³í ë³ï³äíîãî îáì³íó â òêàíè-
íàõ, à âì³ñò â ñèðîâàòö³ êðîâ³ òðàíñïîðòíèõ
ë³ï³äíèõ êîìïëåêñ³â ³ çàãàëüíèé õîëåñòåðèí íå ïî-
êàçàëè ñóòòºâèõ â³äì³ííîñòåé.

Îòðèìàí³ äàí³ ìè ñï³âñòàâèëè ³ç íàøèìè äîñë³ä-
æåííÿìè ë³ï³äíîãî ìåòàáîë³çìó õâîðèõ ³ç ð³çíèì
ñòóïåíåì ä³àáåòè÷íî¿ ðåòèíîïàò³¿ (ÄÐ) íà òë³ ÖÄ2
[13] ³ àíàë³çîì ³íôîðìàòèâíîñò³ á³îõ³ì³÷íèõ ìàð-
êåð³â äëÿ îö³íêè ïîðóøåííÿ ë³ï³äíîãî ìåòàáîë³çìó
íà òë³ ã³ïåðãë³êåì³¿ ó ïàö³ºíò³â ³ç ÄÐ [12]. Ïðè öüî-
ìó â îñòàíí³é ðîáîò³ ìè ïîð³âíþâàëè ãðóïè â³äíîñ-
íî çäîðîâèõ îñ³á, ïàö³ºíò³â ³ç ä³àãíîñòîâàíèì òðè-
âàëèì ÖÄ2, òà ïàö³ºíò³â áåç ÖÄ2, àëå ³ç
âèçíà÷åíèìè ìåòàáîë³÷íèìè çñóâàìè, çà ïîêàçíèêà-
ìè ë³ï³äíîãî òà âóãëåâîäíîãî îáì³íó. Ìè ïðèéøëè
âèñíîâêó, ùî ó ïàö³ºíò³â ³ç ÖÄ2 ïîêàçíèêè çàãàëü-
íîãî õîëåñòåðèíó òà ËÏÂÙ òà òðèãë³öåðèä³â íå
ìàëè äîñòîâ³ðíî¿ ð³çíèö³ ó ïîð³âíÿíí³ ³ç çäîðîâèìè
îñîáàìè. Îñíîâíîþ â³äì³íí³ñòþ ë³ï³äíîãî îáì³íó
ïàö³ºíò³â ç óñêëàäíåíèì òðèâàëèì ÖÄ2 òà çäîðîâèõ
îñ³á áóëà ñóòòºâà ð³çíèöÿ ïåðåðîçïîä³ëó âì³ñòó ÆÊ
â ìåìáðàíàõ åðèòðîöèò³â ó âèãëÿä³ ï³äâèùåííÿ «íà-
ñè÷åíîñò³». Âì³ñò ÍÆÊ ó ïàö³ºíò³â ç ÖÄ2 áóâ âèùå,
í³æ â ÊÃ çà ðàõóíîê ïàëüì³òèíîâî¿, ì³ð³ñòèíîâî¿,
ïåíòàäåêàíîâî¿ òà ìàðãàðèíîâî¿ ÆÊ. Âì³ñò ÍÍÆÊ
çì³íþâàâñÿ ð³çíîíàïðàâëåíî, àëå ñóòòºâî çìåíøó-
âàâñÿ âì³ñò ë³íîëåâî¿ òà àðàõ³äîíîâî¿ ÆÊ. Ââà-
æàºòüñÿ, ùî ñàìå ðîçïîä³ë ÆÊ â ìåìáðàíàõ êë³òèí º
íàéá³ëüø âàæëèâèì ïàðàìåòðîì, çà ÿêèì îö³íþþòü
ñòóï³íü ïîðóøåííÿ ë³ï³äíîãî ìåòàáîë³çìó [14].

Äëÿ íàî÷íîñò³ â³äòâîðåíèõ çì³í ó åêñïåðèìåí-
òàëüíèõ òâàðèí, ââàæàºìî äîö³ëüíèì íàâåñòè ä³àã-
ðàìè ïåðåðîçïîä³ëó âì³ñòó ³íòåãðàëüíèõ êîìïî-
íåíò³â ÆÊ â ìåìáðàíàõ åðèòðîöèò³â ïàö³ºíò³â
âêàçàíèõ ãðóï (ðèñ. 4-À) äëÿ ñï³âñòàâëåííÿ ³ç çì³íà-
ìè âì³ñòó ÆÊ, ÿê³ ìè ñïîñòåð³ãàëè â ïå÷³íö³ åêñïå-
ðèìåíòàëüíèõ ùóð³â (ðèñ 4-Á).

Îäæå, ìè âèçíà÷èëè îïòèìàëüíó êîìá³íàö³þ
âïëèâ³â, òà ðîçðîáèëè ïîñë³äîâíó ñõåìó íàâàíòà-
æåííÿ, ÿêà äîçâîëÿº îòðèìàòè â åêñïåðèìåíò³ òâà-
ðèííó ìîäåëü íà êøòàëò ÖÄ2. Çà äîïîìîãîþ ä³àãíî-
ñòè÷íîãî àëãîðèòìó, ÿêèé âêëþ÷àº ô³ç³îëîã³÷í³ òà
ëàáîðàòîðí³ ìåòîäè, âèçíà÷èëè ñòóï³íü óøêîäæåíü
îðãàí³â òà ñèñòåì ³ ïðîâåëè ïîð³âíÿííÿ ³ç ð³âíåì
ìåòàáîë³÷íèõ ïîðóøåíü ó ïàö³ºíò³â ç ÖÄ2 òà îñ³á
áåç ä³àáåòó.

Òàáëèöÿ
Ïîð³âíÿííÿ àíòðîïîìåòðè÷íèõ òà á³îõ³ì³÷íèõ ïàðàìåòð³â ùóð³â çà óìîâ

ìîäåëþâàííÿ åêñïåðèìåíòàëüíîãî ÖÄ2

Ïðèì³òêà: âèçíà÷åííÿ ñòàòèñòè÷íî¿ çíà÷èìîñò³ â³äì³ííîñòåé ïðîâîäèëè çà äîïîìîãîþ êðèòåð³þ Øåôôå



16 ISSN 2664-472Õ. å ISSN 2664-4738. Medical science of Ukraine / Ìåäè÷íà íàóêà Óêðà¿íè, 2019, Vol. 15, ¹ 3–4

Íàòðóñ Ë.Â., Îñàä÷óê Þ.Ñ., Ëàáóäçèíñüêèé Ä.Î., ×àéêîâñüêèé Þ.Á., Ñìèðíîâ À.Ñ.

ÂÈÑÍÎÂÎÊ

Ìîäåëþâàííÿ íà ùóðàõ åêñïåðèìåíòàëüíîãî
ÖÄ2 øëÿõîì õàð÷îâîãî íàâàíòàæåííÿ HFD
(45%)+ôðóêòîçà 20% ïðîòÿãîì 3 ì³ñÿö³â ³ç ïîäàëü-
øîþ îäíîêðàòíîþ ³íäóêö³ºþ ñòðåïòîçîòîöèíîì (25
ìã/êã), âèêëèêàº çì³íè ë³ï³äíîãî òà âóãëåâîäíîãî
ìåòàáîë³çìó â îðãàí³çì³ òâàðèí, ñï³âñòàâí³ ³ç àíàëî-
ã³÷íèìè çì³íàìè â îðãàí³çì³ ëþäèíè ³ç ä³àãíîñòîâà-
íèì òðèâàëèì ÖÄ2 ³ç ðîçâèíóòèìè ì³êðîñóäèííèìè
óñêëàäíåííÿìè.

Íàâåäåíà ìîäåëü º ïàòîãåíåòè÷íî îá´ðóíòîâà-
íèì ï³äõîäîì äëÿ ïîäàëüøîãî âèâ÷åííÿ öåíòðàëü-
íèõ ìåõàí³çì³â ðåãóëÿö³¿ ãîìåîñòàçó òà ¿õ ôàðìàêî-
ëîã³÷íî¿ êîðåêö³¿.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëà ô³íàíñóâàííÿ. Ðîáîòà âèêîíàíà, ÿê
ôðàãìåíò Äåðæáþäæåòíî¿ ÍÄÐ «Ñòðóêòóðíî-ôóíê-
ö³îíàëüí³ çì³íè íåéðîí³â ìåä³î-áàçàëüíîãî ã³ïîòà-
ëàìóñó ïðè ïîðóøåíí³ âóãëåâîäíîãî ³ ë³ï³äíîãî îá-
ì³íó» ¹ äåðæðåºñòðàö³¿ 0119U101229, ñòðîêè
âèêîíàííÿ 2019-2021 ð.ð.
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Àêòóàëüíîñòü. Ïðè ìîäåëèðîâàíèè ýêñïåðèìåíòàëüíîãî ñàõàðíîãî äèàáåòà 2 òèïà (ÑÄ2) ðàçëè÷íûå øêîëû è íàó÷íûå

ãðóïïû ïîëó÷àþò çíà÷èòåëüíóþ âàðèàáåëüíîñòü èçìåíåíèé â òêàíÿõ, êîòîðóþ ñëîæíî ñðàâíèòü è ýêñòðàïîëèðîâàòü êàê îï-
ðåäåëåííîå ïàòîãåíåòè÷åñêîå èëè ôàðìàêîëîãè÷åñêîå âîçäåéñòâèå. Îòñóòñòâèå ñîãëàñîâàííûõ â íàó÷íîé ñðåäå ñòàíäàðòîâ
îïåðàöèîííûõ ïðîöåäóð çíà÷èòåëüíî óñëîæíÿåò èíòåðïðåòàöèþ ïîëó÷åííîãî ðåçóëüòàòà. Ïîýòîìó ñîçäàíèå óíèôèöèðîâàí-
íîé ïàòîãåíåòè÷åñêè îáîñíîâàííîé ìîäåëè ÑÄ2 íà æèâîòíûõ ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé.

Öåëü. Îïðåäåëåíèå êîìïëåêñà ýêçîãåííûõ âîçäåéñòâèé äëÿ íàèáîëåå ýôôåêòèâíîãî âîñïðîèçâåäåíèÿ ýêñïåðèìåíòàëüíîé
ìîäåëè ÑÄ2 íà êðûñàõ è ïàòîãåíåòè÷åñêîå îáîñíîâàíèå ïîëó÷åííûõ èçìåíåíèé â îðãàíèçìå äëÿ èçó÷åíèÿ öåíòðàëüíûõ ìå-
õàíèçìîâ ðåãóëÿöèè ãîìåîñòàçà è èõ ôàðìàêîëîãè÷åñêîé êîððåêöèè.

Ìàòåðèàëû è ìåòîäû. ÑÄ2 ìîäåëèðîâàëè íà êðûñàõ ïóòåì ïèùåâîé íàãðóçêè âûñîêî-æèðîâîé äèåòîé (High Fat Diet –
HFD) ñ äîïîëíèòåëüíîé èíäóêöèåé ñòðåïòîçîòîöèíîì. Ïðîâîäèëè îöåíêó ìîäåëè ïóòåì àíòðîïîìåòðè÷åñêèõ èçìåðåíèé, èñ-
ñëåäîâàíèÿ áèîõèìè÷åñêèõ ïàðàìåòðîâ, òåñòà òîëåðàíòíîñòè ê èíñóëèíó, àíàëèçà ñïåêòðà æèðíûõ êèñëîò â ñîñòàâå òêàíåé.
Ñòàòèñòè÷åñêóþ îáðàáîòêó äàííûõ ïðîâîäèëè ñ ïîìîùüþ ïàêåòà IBM SPSS Statistics 23.

Ðåçóëüòàòû. Ïîëó÷åííûå äàííûå ñîïîñòàâèëè ñ íàøèìè èññëåäîâàíèÿìè ëèïèäíîãî ìåòàáîëèçìà ïàöèåíòîâ ñ ðàçíîé
ñòåïåíüþ äèàáåòè÷åñêîé ðåòèíîïàòèè íà ôîíå ÑÄ2 è àíàëèçîì èíôîðìàòèâíîñòè áèîõèìè÷åñêèõ ìàðêåðîâ äëÿ îöåíêè íàðó-
øåíèÿ ëèïèäíîãî ìåòàáîëèçìà íà ôîíå ãèïåðãëèêåìèè ó ïàöèåíòîâ. Îáíàðóæèëè, ÷òî ìîäåëèðîâàíèå íà êðûñàõ ýêñïåðèìåí-
òàëüíîãî ÑÄ2 ïóòåì ïèùåâîé íàãðóçêè HFD (45%) + ôðóêòîçà 20% â òå÷åíèå 3 ìåñÿöåâ ñ ïîñëåäóþùåé îäíîêðàòíîé èíäóê-
öèåé ñòðåïòîçîòîöèíîì (25 ìã/êã), âûçûâàåò èçìåíåíèÿ ëèïèäíîãî è óãëåâîäíîãî îáìåíà â îðãàíèçìå æèâîòíûõ,
ñîïîñòàâèìûå ñ àíàëîãè÷íûìè èçìåíåíèÿìè â îðãàíèçìå ÷åëîâåêà ñ äèàãíîñòèðîâàííûì äëèòåëüíûì ÑÄ2 è ðàçâèòèåì
ìèêðîñîñóäèñòûõ îñëîæíåíèé.

Âûâîä. Ìû îïðåäåëèëè îïòèìàëüíóþ êîìáèíàöèþ âîçäåéñòâèé è ðàçðàáîòàëè ïîñëåäîâàòåëüíóþ ñõåìó ýêñïåðèìåíòàëü-
íîé íàãðóçêè, êîòîðàÿ ïîçâîëÿåò ïîëó÷èòü â ýêñïåðèìåíòå íà æèâîòíîì ìîäåëü ñèìïòîìîâ ïî òèïó ÑÄ2. Ñ ïîìîùüþ äèàã-
íîñòè÷åñêîãî àëãîðèòìà, êîòîðûé âêëþ÷àåò ôèçèîëîãè÷åñêèå è ëàáîðàòîðíûå ìåòîäû, îïðåäåëèëè ñòåïåíü ïîâðåæäåíèé îð-
ãàíîâ è ñèñòåì, ïðîâåëè ñðàâíåíèå ñ óðîâíåì ìåòàáîëè÷åñêèõ íàðóøåíèé ó ïàöèåíòîâ ñ ÑÄ2 è ëèö áåç äèàáåòà. Ïðèâåäåííàÿ
ìîäåëü ÿâëÿåòñÿ ïàòîãåíåòè÷åñêè îáîñíîâàííûì ïîäõîäîì äëÿ äàëüíåéøåãî èçó÷åíèÿ öåíòðàëüíûõ ìåõàíèçìîâ ðåãóëÿöèè
ãîìåîñòàçà è èõ ôàðìàêîëîãè÷åñêîé êîððåêöèè
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Relevance. When modeling experimental type 2 diabetes mellitus (T2DM), various schools and research groups receive

significant variability in tissue changes, which is difficult to compare and extrapolate as a specific pathogenic or pharmacological
effect. The lack of standard operating procedures agreed upon in the scientific community greatly complicates the interpretation of the
result. Therefore, the creation of a uniquely pathogenetic animal model of CD2 in animals is an urgent task.

Objective. Determination of the complex of exogenous effects for the most efficient reproduction of the experimental model of
T2DM in rats and the pathogenetic justification of the changes in the body to study the central mechanisms of homeostasis regulation
and their pharmacological correction.

Materials and methods. T2DM was model in rats by feeding a high-fat diet (HFD) with additional streptozotocin induction. The
model was evaluated by anthropometric measurements, studies of biochemical parameters, an insulin tolerance test, analysis of the
spectrum of fatty acids in the composition of tissues. Statistical data processing was performed with using the IBM SPSS Statistics 23.

Results. The obtained data were compared with our studies of the lipid metabolism of patients with varying degrees of diabetic
retinopathy on the background of T2DM and analysis of the information content of biochemical markers to assess lipid metabolic
disturbances on the background of hyperglycemia in patients. It was found that the simulation in rats of experimental T2DM by a food
load of HFD (45%) + fructose 20% for 3 months followed by a single induction of streptozotocin (25 mg/kg) causes changes in lipid
and carbohydrate metabolism in animals similar changes which are in the human with a diagnosed long-term diabetes and the
development of microvascular complications.

Conclusion. We determined the optimal combination of effects and developed a consistent experimental load scheme that allows
us to obtain a symptom model of type 2 diabetes in an animal experiment. Using the diagnostic algorithm, which includes
physiological and laboratory methods, the degree of damage to organs and systems was determined, a comparison was made with the
level of metabolic disorders in patients with T2DM and people without diabetes. The given model is a pathogenetically grounded
approach for further study of the central mechanisms of homeostasis regulation and their pharmacological correction

Keywords: streptozotocin, fatty acids, high-fat diet, insulin resistance
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Àêòóàëüí³ñòü. Àðòåð³àëüíà ã³ïåðòåíç³ÿ (ÀÃ) çà-
ëèøàºòüñÿ íàéïîøèðåí³øîþ ïàòîëîã³ºþ ñåðöåâî-
ñóäèííî¿ ñèñòåìè, õâîðîáà ÷àñòî âèíèêàº íà ôîí³
àòåðîñêëåðîçó. Öåé ñòàí ñóäèííî¿ ñò³íêè ï³äâèùóº
¿¿ æîðñòê³ñòü òà ðîáèòü åíäîòåë³é âðàçëèâ³øèì äî
óðàæåíü, ùî, â ñâîþ ÷åðãó, º ïóñêîâèì ôàêòîðîì
äëÿ àêòèâàö³¿ êàñêàäó êîàãóëÿö³¿ òà ðîçâèòêó òðîì-
áîçó [4].

Ïðè äîñë³äæåíí³ ñèñòåìè ãåìîñòàçó ó ïàö³ºíò³â ç
ÀÃ òà ³øåì³÷íîþ õâîðîáîþ ñåðöÿ (²ÕÑ) âèÿâëåíî
ñõèëüí³ñòü äî òðîìáîç³â: â ïëàçì³ êðîâ³ ï³äâèùóºòüñÿ
âì³ñò ô³áðèíîãåíó, ôàêòîðó Â³ëëåáðàíäà, ðîç÷èí-
íèõ ô³áðèí-ìîíîìåðíèõ êîìïëåêñ³â (ÐÔÌÊ). Òà-
êîæ ñïîñòåð³ãàëîñü ïîñèëåííÿ àêòèâíîñò³ çîâí³øíü-
îãî òà âíóòð³øíüîãî øëÿõ³â êàñêàäó êîàãóëÿö³¿, ïðî
ùî ñâ³ä÷èëî âêîðî÷åííÿ òðîìá³íîâîãî ÷àñó (Ò×),
àêòèâîâàíîãî ÷àñòêîâîãî òðîìáîïëàñòèíîâîãî ÷àñó
(À×Ò×), ïðîòðîìá³íîâîãî ÷àñó (ÏÒ×) ç â³äïîâ³äíèì
çíèæåííÿì ì³æíàðîäíîãî íîðìàë³çîâàíîãî â³äíî-
øåííÿ (ÌÍÂ). Ó ðÿä³ äîñë³äæåíü òðîìáîô³ë³÷í³
çì³íè ïîñèëþâàëèñü çìåíøåííÿì àêòèâíîñò³ ïðî-

òèçãîðòóþ÷îãî ïîòåíö³àëó, çîêðåìà àíòèòðîìá³íó
²²² (ÀÒ ²²²) òà ïëàçì³íîãåíó [1, 2].

Ó 2015 ðîö³ áóëî ïðîâåäåíî àíàë³ç êë³í³÷íèõ
äîñë³äæåíü ç ïðîáëåì ñåðöåâî-ñóäèííèõ çàõâîðþ-
âàíü âíàñë³äîê ðîçâèòêó âåíîçíèõ òðîìáîç³â ïðè
âæèâàíí³ ÷åðâîíîãî ì’ÿñà [10]. Îïòèìàëüíîþ
ä³ºòîþ äëÿ ïðîô³ëàêòèêè òà ë³êóâàííÿ àòåðîñêëåðî-
òè÷íîãî óðàæåííÿ êîðîíàðíèõ ñóäèí ââàæàºòüñÿ
ä³ºòà, ïðè ÿê³é á³ëîê çàáåçïå÷óº 15% åíåðãåòè÷íî¿
ö³ííîñò³ [5, 8].

Âèçíàíî, ùî êîðåêö³ÿ õàð÷óâàííÿ ìîæå ïðèçâî-
äèòè äî çíèæåííÿ ñåðöåâî-ñóäèííîãî ðèçèêó. Îä-
íèì ç ä³ºòîëîã³÷íèõ ï³äõîä³â ó öüîìó çâ’ÿçêó º
çá³ëüøåííÿ ó ðàö³îí³ ê³ëüêîñò³ ôðóêò³â òà îâî÷³â.
Êâåðöåòèí – îäèí ç íàéá³ëüø ïîøèðåíèõ ïîë³ôå-
íîë³â â îâî÷àõ òà ôðóêòàõ [6]. Ìåõàí³çì éîãî ä³¿ ïî-
â’ÿçàíèé ³ç çäàòí³ñòþ ðåãóëþâàòè îêèñíî-â³äíîâëþ-
âàëüíèé ñòàí òà ð³âåíü îêñèäó àçîòà, îòæå, ïðè
äîñòàòíüîìó âæèâàíí³ ïîë³ôåíîë³â ³ç ïðîäóêòàìè
õàð÷óâàííÿ ìîæëèâå ïîïåðåäæåííÿ ðîçâèòêó êàðä³-
îëîã³÷íèõ çàõâîðþâàíü ÷åðåç êîðåêö³þ åíäîòåë³àëü-
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Àêòóàëüí³ñòü. Ïðîöåñè ã³ïåðêîàãóëÿö³¿ ï³äâèùóþòü ðèçèê ðîçâèòêó ³øåì³÷íî¿ õâîðîáè ñåðöÿ.
Ìåòa: âèâ÷èòè âïëèâ êâåðöåòèíó íà ñèñòåìó ãåìîñòàçó ïðè çàñòîñóâàíí³ ó ùóð³â ã³ïåðêîàãóëÿö³éíî¿ ä³ºòè.
Ìàòåð³àëè òà ìåòîäè. Ó äîñë³äæåííÿ âêëþ÷åíî 17 ùóð³â ñàìö³â, ìàñîþ 240-270 ã. Ùóð³â êîíòðîëüíî¿ ãðóïè (n=6) ãîäó-

âàëè çâè÷àéíèì êîìá³íîâàíèì êîðìîì; ùóð³â ² ãðóïè (n=5) – êîìá³êîðìîì ³ç äîäàâàííÿì ì’ÿñà; òà ùóð³â ²² ãðóïè (n=6) êîì-
á³êîðìîì ³ç äîäàâàííÿì ì’ÿñà òà êâåðöåòèíó (1,33 ã/ë). ×åðåç 21 äåíü ó ñòåðèëüíèõ óìîâàõ çàáèðàëè êðîâ. Íà êîàãóëîìåòð³
«Amellung» ÊÑ 4À âèâ÷àëè çîâí³øí³é òà âíóòð³øí³é øëÿõè çãîðòàííÿ êðîâ³, àêòèâí³ñòü âëàñíî¿ àíòèêîàãóëÿíòíî¿ òà ô³áðè-
íîë³òè÷íî¿ ñèñòåì êðîâ³. Îòðèìàí³ äàí³ îáðîáëÿëè ñòàòèñòè÷íî ç âèêîðèñòàííÿì ïðîãðàì Excel 2010 òà Statistica v.10
(StatSoft, USA).

Ðåçóëüòàòè. Ó ùóð³â ² ãðóïè íàéá³ëüø ñóòòºâèõ çì³í çàçíàâ çîâí³øí³é øëÿõ çãîðòàííÿ êðîâ³, íà ùî âêàçóâàëî ìàéæå ÷î-
òèðèêðàòíå ïðèñêîðåííÿ ïðîòðîìá³íîâîãî ÷àñó òà çíèæåííÿ ì³æíàðîäíîãî íîðìàë³çîâàíîãî â³äíîøåííÿ. Ç áîêó âíóòð³øíü-
îãî øëÿõó íàéá³ëüø³ çì³íè áóëî çàô³êñîâàíî â îñòàíí³é ôàç³ óòâîðåííÿ çãóñòêó: òðîìá³íîâèé ÷àñ çìåíøèâñÿ íà 39,8% ïðè
ïðàêòè÷íî íåçì³ííîìó ïîêàçíèêó àêòèâîâàíîãî ÷àñòêîâîãî òðîìáîïëàñòèíîâîãî ÷àñó (À×Ò×), ùî ï³äòâåðäæóâàëî àêòèâàö³þ
ôàçè ô³áðèíîóòâîðåííÿ. Êð³ì òîãî, çá³ëüøèâñÿ âì³ñò ðîç÷èííèõ ô³áðèí-ìîíîìåðíèõ êîìïëåêñ³â (ÐÔÌÊ) â 1,7 ðàçè òà çíè-
çèâñÿ ð³âåíü ô³áðèíîãåíó. Ïðè öüîìó ñïîñòåð³ãàëè âèñíàæåííÿ ïðîòèçãîðòóþ÷îãî ïîòåíö³àëó êðîâ³ (çíèæåííÿ íà 42,2% àê-
òèâíîñò³ ñèñòåìè ïðîòå¿íó Ñ ïðè òåíäåíö³¿ äî çíèæåííÿ àíòèòðîìá³íó ²²² – ÀÒ ²²²). Ô³áðèíîë³òè÷íà ñèñòåìà áóëà ñóòòºâî
ïðèãí³÷åíà, íà ùî âêàçóâàëî á³ëüø í³æ òðèêðàòíå ãàëüìóâàííÿ Õ²²-à çàëåæíîãî ô³áðèíîë³çó. Ó òâàðèí ²² ãðóïè, ïîð³âíÿíî ³ç
ïîêàçíèêîì ó ãðóï³ ², À×Ò× ïîäîâæèâñÿ ó 2 ðàçè; òàêîæ óäâ³÷³ çðîñëà êîíöåíòðàö³ÿ ÐÔÌÊ, íà 25% àêòèâóâàâñÿ ô³áðèíîë³ç.

Âèñíîâîê: Çàñòîñóâàííÿ á³îôëàâîíî¿äó êâåðöåòèíó ó òâàðèí ³ç çìîäåëüîâàíîþ ²ÕÑ óïîâ³ëüíþº ïðîöåñè çãîðòàííÿ êðîâ³
òà ïîòåíö³þº àíòèêîàãóëÿíòíó ñèñòåìó, çîêðåìà çà ðàõóíîê çá³ëüøåííÿ íà 40% àêòèâíîñò³ ÀÒ ²²², ùî ìîæå ðîçãëÿäàòèñü ÿê
òðîìáîçî-ïðåâåíòèâíèé åôåêò.

Êëþ÷îâ³ ñëîâà: Êâåðöåòèí, ã³ïåðêîàãóëÿö³éíà ä³ºòà, ãåìîñòàç.
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íî¿ äèñôóíêö³¿ [13]. FDA ïîãîäèâ êâåðöåòèí òà
äåÿê³ éîãî êîí’þãàòè äëÿ âèêîðèñòàííÿ â ÿêîñò³ íå-
îáõ³äíèõ ñêëàäîâèõ äëÿ çáàëàíñîâàíîãî õàð÷óâàííÿ
òà ïðîô³ëàêòèêè ðîçâèòêó ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü [11].

Ìåòîþ ðîáîòè áóëî âèâ÷èòè âïëèâ êâåðöåòèíó
íà ñèñòåìó ãåìîñòàçó ïðè çàñòîñóâàíí³ ì’ÿñíî¿
ã³ïåðêîàãóëÿö³éíî¿ ä³ºòè.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Ç ìåòîþ åêñïåðèìåíòàëüíîãî äîñë³äæåííÿ âïëè-
âó êâåðöåòèíó íà ñèñòåìó êîàãóëÿö³¿ ïðè ²ÕÑ äàíó
ïàòîëîã³þ áóëî çìîäåëüîâàíî ó ëàáîðàòîðíèõ òâà-
ðèí. Ó äîñë³äæåííÿ âêëþ÷åíî 17 ùóð³â ÷îëîâ³÷î¿
ñòàò³, ìàñîþ 240-270 ã. Òðèâàë³ñòü åêñïåðèìåíòó 21
äîáà. Ùóð³â êîíòðîëüíî¿ ãðóïè (n=6) ãîäóâàëè çâè-
÷àéíèì êîìá³íîâàíèì êîðìîì; ùóð³â ² ãðóïè (n=5) –
êîìá³êîðìîì ³ç äîäàâàííÿì ì’ÿñà; òà ùóð³â ²² ãðóïè
(n=6) – êîìá³êîðìîì ³ç äîäàâàííÿì ì’ÿñà òà êâåðöå-
òèíó. Çàãàëüíèé âì³ñò êâåðöåòèíó äëÿ îäí³º¿ äîñë³ä-
íî¿ òâàðèíè ñêëàäàâ 1,33 ã/ë. Çàá³ð êðîâ³ áóëî ïðî-
âåäåíî â ñòåðèëüíèõ óìîâàõ, ç íèõ ïî 1 ìë áóëî
â³ä³áðàíî ó âàêóòàéíåðè ì³ñòê³ñòþ 1,5 ìë. Äëÿ
â³äîêðåìëåííÿ ïëàçìè â³ä ôîðìåíèõ åëåìåíò³â êðîâ
öåíòðèôóãóâàëè ñïî÷àòêó ïðîòÿãîì 7 õâ ³ç øâèäê³-
ñòþ 1000 îá/õâ, à ïîò³ì – 15 õâ ïðè 3000 îá/õâ. Íà-
äàë³ çðàçêè ïëàçìè áóëî òðàíñïîðòîâàíî äî ëàáîðà-
òîð³¿ ç ìåòîþ ïðîâåäåííÿ àíàë³çó ïëàçìîâîãî
ãåìîñòàçó.

Äîñë³äæåííÿ ïëàçìîâîãî ãåìîñòàçó ïðîâîäèëîñÿ
çà äîïîìîãîþ êîàãóëîìåòðà «Amellung» ÊÑ 4À
(«Eko-Med-Poll», Àâñòð³ÿ) íà ðåàêòèâàõ «Òåõíîëîã³ÿ
ñòàíäàðò» òà «Ðåíàì» (Ðîñ³ÿ).

Ïîêàçíèêè ñèñòåìè ãåìîêîàãóëÿö³¿ áóëî îáðàíî
òàêèì ÷èíîì, ùîá âîíè â³äîáðàæàëè ñòàí âñ³õ ëà-
íîê ïëàçìîâîãî ãåìîñòàçó: çîâí³øí³é òà âíóòð³øí³é
øëÿõè çãîðòàííÿ êðîâ³, àêòèâí³ñòü âëàñíî¿ àíòèêîà-
ãóëÿíòíî¿ òà ô³áðèíîë³òè÷íî¿ ñèñòåì êðîâ³. Äîñë³ä-
æåííÿ ïðîâîäèëè çà çàãàëüíîïðèéíÿòèìè ëàáîðà-
òîðíèìè ìåòîäèêàìè, çàñíîâàíèìè íà ïðèíöèï³
ô³êñàö³¿ ÷àñó óòâîðåííÿ/ë³çèñó çãóñòêó ïðè ìîäåëþ-
âàíí³ ïðîöåñ³â êîàãóëÿö³¿ in vitro.

ÏÒ× âèì³ðþâàëè, ïîïåðåäíüî äîäàâøè äî 0,1 ìë
ïëàçìè 0,1 ìë 0,025 Ì ðîç÷èíó CaCl2 òà 0,1 ìë
òðîìáîïëàñòèíó. Íà êîàãóëîìåòð³ ô³êñóâàâñÿ ÷àñ,
ïðîòÿãîì ÿêîãî áóëî óòâîðåíî ô³áðèíîâèé çãóñòîê,
ó ñåêóíäàõ.

À×Ò× âèçíà÷àëè çà ñòàíäàðòíîþ ìåòîäèêîþ: äî
0,1 ìë ïëàçìè äîäàâàëè 0,1 ìë êàîë³í-êåôàë³íîâî¿
ñóì³ø³, âèòðèìóâàëè â ³íêóáàòîð³ 3 õâ ïðè 37°C,
âíîñèëè 0,1 ìë 0,025 Ì ðîç÷èíó CaCl2 òà ô³êñóâàëè
çà äîïîìîãîþ àíàë³çàòîðà ÷àñ, ïðîòÿãîì ÿêîãî
â³äáóëàñÿ êîàãóëÿö³ÿ, ó ñåêóíäàõ.

Ò× âèì³ðþâàëè øëÿõîì äîäàâàííÿ äî 0,1 ìë
ïëàçìè 0,1 ìë òðîìá³íó (ï³ñëÿ ïîïåðåäíüî¿ äâîõâè-
ëèííî¿ ³íêóáàö³¿ ïëàçìè ïðè 37°C) òà ô³êñàö³¿ ÷àñó,

ïðîòÿãîì ÿêîãî ñïîñòåð³ãàëàñü êîàãóëÿö³ÿ, ó ñåêóí-
äàõ.

Äëÿ âèçíà÷åííÿ âì³ñòó ÐÔÌÊ çàñòîñîâóâàëè ôå-
íàíòðîë³íîâèé òåñò: äî 0,1 ìë ïëàçìè äîäàâàëè 0,1
ìë ðîç÷èíó 1,10-ôåíàíòðîë³íó ç ïîñë³äîâíèì ïîõè-
òóâàííÿì ïðîá³ðêè äî ïîÿâè ôåíîìåíó «ñí³æíî¿
áóð³» – â³çóàëüíî âèäèìèõ ïëàñò³âö³â ô³áðèí-ìîíî-
ìåðíèõ êîìïëåêñ³â. Ê³ëüê³ñòü ÐÔÌÊ ó ã/ë âèçíà÷à-
ëè çà äîïîìîãîþ òàáëèö³ çàëåæíîñò³ êîíöåíòðàö³¿
îñòàíí³õ â³ä ÷àñó óòâîðåííÿ ïåðøèõ ïëàñò³âö³â.

Âèçíà÷åííÿ âì³ñòó ô³áðèíîãåíó ïðîâîäèëè çà
ìåòîäîì Êëàóñà, ùî ïîëÿãàº ó ô³êñóâàíí³ øâèä-
êîñò³ óòâîðåííÿ çãóñòêó ïðè äîäàâàíí³ íàäëèøêó
òðîìá³íó äî ðîçâåäåíî¿ ïëàçìè. Ïëàçìó ðîçâîäèëè
áóôåðíèì ðîç÷èíîì ó ñï³ââ³äíîøåíí³ 1:10, ï³ñëÿ
÷îãî 0,2 ìë ¿¿ âíîñèëè äî ³íêóáàòîðà íà 1 õâ, 37°C.
Íàäàë³ çì³øóâàëè ðîçâåäåíó ïëàçìó ³ç 0,1 ìë òðîì-
á³íó òà íà àíàë³çàòîð³ â³äì³÷àëè ÷àñ êîàãóëÿö³¿ â ñå-
êóíäàõ. Ê³ëüê³ñíèé âì³ñò ô³áðèíîãåíó â ïëàçì³ (ã/ë)
âèçíà÷àëè çà êàë³áðóâàëüíèì ãðàô³êîì.

Àêòèâí³ñòü ïðîòå¿íó Ñ âèì³ðþâàëè øëÿõîì àê-
òèâàö³¿ ôåðìåíòíèì ïðåïàðàòîì, âèä³ëåíèì ç îòðó-
òè ùèòîìîðäíèêà çâè÷àéíîãî. Ï³ñëÿ äîäàâàííÿ ïðå-
ïàðàòó ô³êñóâàâñÿ ÷àñ çãîðòàííÿ êðîâ³, ÿêèé
ïîð³âíþâàâñÿ ³ç êîíòðîëüíîþ êðîâ’þ. Ïîêàçíèê âè-
ðàæåíî ó â³äñîòêàõ (%).

Àêòèâí³ñòü àíòèòðîìá³íó ²²² äîñë³äæóâàëàñü
øëÿõîì âèäàëåííÿ ô³áðèíîãåíó ç ïëàçìè, äîäàâàí-
íÿ òðîìá³íó ó ñòàíäàðòí³é ê³ëüêîñò³, ³íêóáàö³¿ êîìï-
ëåêñó, ïðîâåäåííÿ âçàºìîä³¿ ç ÀÒ ²²² òà âèì³ðþâàí-
íÿ çàëèøêîâî¿ àêòèâíîñò³ òðîìá³íó, ÿêà îáåðíåíî
ïðîïîðö³éíà âì³ñòó ÀÒ ²²² ó äîñë³äæóâàí³é ïëàçì³.
Ïîêàçíèê òàêîæ âèðàæàëè ó â³äñîòêàõ (%).

Õ²²à-çàëåæíèé ô³áðèíîë³ç â³äòâîðþâàëè øëÿõîì
âèä³ëåííÿ îñàäó ïëàçìè áåç ³íã³á³òîð³â ô³áðèíîë³çó,
³íäóêö³¿ óòâîðåííÿ ô³áðèíîâîãî çãóñòêó ï³ñëÿ äîäà-
âàííÿ CaCl2 òà ïîäàëüøîãî ë³çèñó çãóñòêó ï³ä ä³ºþ
ïëàçì³íó. Àêòèâí³ñòü ô³áðèíîë³òè÷íî¿ ñèñòåìè îö³-
íþâàëàñü çà ÷àñîì ïîâíîãî ðîç÷èíåííÿ çãóñòêó (ó
õâèëèíàõ).

Îòðèìàí³ äàí³ îáðîáëÿëè ñòàòèñòè÷íî ç âèêîðèñ-
òàííÿì ïðîãðàì Excel 2010 òà Statistica v.10
(StatSoft, USA).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Äëÿ âèâ÷åííÿ ìîæëèâîñò³ ïîäàëüøî¿ åêñòðà-
ïîëÿö³¿ ðåçóëüòàò³â åêñïåðèìåíòó íà ïîïóëÿö³þ
õâîðèõ ³ç ²ÕÑ ìè ïðîâåëè ñï³âñòàâëåííÿ ïîêàçíèê³â
ñèñòåìè çãîðòàííÿ êðîâ³ ãðóïè êîíòðîëþ åêñïåðè-
ìåíòàëüíèõ òâàðèí ³ç â³äïîâ³äíèìè íîðìàìè ó ëþ-
äåé. Áóëî âèÿâëåíî, ùî ïîêàçíèêè êîíòðîëüíî¿ ãðó-
ïè òâàðèí ïðàêòè÷íî â³äïîâ³äàþòü ðåôåðåíòíèì
çíà÷åííÿì àáî íåñóòòºâî â³äð³çíÿþòüñÿ â³ä íèõ
(ºäèíèì âèêëþ÷åííÿì áóâ ñóòòºâî á³ëüøèé ïîêàç-
íèê ÏÒ× ³, â³äïîâ³äíî, ÌÍÂ, ùî ñâ³ä÷èëî ïðî
á³ëüø óïîâ³ëüíåíèé ïðîöåñ êîàãóëÿö³¿ çà çîâí³øí³ì
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øëÿõîì ó ï³ääîñë³äíèõ òâàðèí). Çàãàëîì æå, áóëî
çðîáëåíî âèñíîâîê ïðî ìîæëèâ³ñòü óìîâíî çàñòîñî-
âóâàòè ðåôåðåíòí³ çíà÷åííÿ ïîêàçíèê³â ëþäñüêî¿
êðîâ³ ùîäî àíàë³çó îòðèìàíèõ äàíèõ ó ùóð³â.

Âñòàíîâëåíî, ùî ó ùóð³â ² ãðóïè ñïîñòåð³ãàëèñü
ïðîÿâè ã³ïåðêîàãóëÿö³¿. Ïðè öüîìó íàéá³ëüø ñóòòº-
âèõ çì³í çàçíàâàâ çîâí³øí³é øëÿõ çãîðòàííÿ êðîâ³,
íà ùî âêàçóâàëî ìàéæå ÷îòèðèêðàòíå ïðèñêîðåííÿ
ÏÒ× (9,0±0,0 ñ ïðîòè 36,3±0,1 ñ; ð<0,05) òà çíèæåí-
íÿ ÌÍÂ (0,30±0,0 ïðîòè 2,10±0,0). Ç áîêó âíóòð³ø-
íüîãî øëÿõó íàéâèðàçí³ø³ çì³íè áóëî çàô³êñîâàíî â
îñòàíí³é ôàç³ óòâîðåííÿ çãóñòêó: Ò× çìåíøèâñÿ íà
39,8% (ð<0,025) ïðè ïðàêòè÷íî íåçì³ííîìó ïîêàç-
íèêó À×Ò× (òàáë. 1), ùî ï³äòâåðäæóâàëî àêòèâàö³þ
ñàìå ôàçè ô³áðèíîóòâîðåííÿ.

Ïðî ïîñèëåííÿ óòâîðåííÿ ô³áðèíó ñâ³ä÷èëî ³
çá³ëüøåííÿ âì³ñòó ÐÔÌÊ, ÿêå â 1,67 ðàçè ïåðåâè-
ùóâàëî çíà÷åííÿ êîíòðîëüíî¿ ãðóïè (ð<0,05). Çíè-
æåííÿ íà öüîìó ôîí³ ð³âíÿ ô³áðèíîãåíó (1,4±0,0 ã/ë
ïðîòè 1,8±0,0 ã/ë; ð<0,05) ìîãëî òàêîæ âèñòóïàòè
ñâ³ä÷åííÿì àêòèâàö³¿ éîãî ïåðåòâîðåííÿ íà ô³áðèí.

Ó òâàðèí ² ãðóïè áóëî ñóòòºâå âèñíàæåííÿ ïðî-
òèçãîðòóþ÷îãî ïîòåíö³àëó êðîâ³. Â îñíîâíîìó öå
â³äáóâàëîñü çà ðàõóíîê çíèæåííÿ àêòèâíîñò³ ñèñòå-
ìè ïðîòå¿íó Ñ íà 42,2% â³äíîñíî êîíòðîëþ (ð<0,05)
ïðè íåçíà÷í³é òåíäåíö³¿ äî çíèæåííÿ ÀÒ ²²² (ðèñ. 1).

Ô³áðèíîë³òè÷íà ñèñòåìà ó òâàðèí ² ãðóïè áóëà
ñóòòºâî ïðèãí³÷åíîþ, íà ùî âêàçóâàëî á³ëüø í³æ

òðèêðàòíå ãàëüìóâàííÿ Õ²²-à çàëåæíîãî ô³áðèíîë³çó
(ð<0,001).

Âêëþ÷åííÿ ó ðàö³îí ï³ääîñë³äíèõ òâàðèí êâåð-
öåòèíó ïðèçâîäèëî äî íåîäíîçíà÷íèõ çì³í ó ñèñ-
òåì³ ãåìîêîàãóëÿö³¿. Òàê, ïîäîâæåííÿ ÏÒ× íà 21,4%
(ð<0,05), ïîð³âíÿíî ³ç ïîêàçíèêîì ó òâàðèí ² ãðóïè,
ñâ³ä÷èëî ïðî ïåâí³ ïîçèòèâí³ çì³íè ó çîâí³øíüîìó
øëÿõó çãîðòàííÿ êðîâ³, ïðîòå â³í âñå îäíî ìàéæå
óäâ³÷³ çàëèøàâñÿ àêòèâí³øèì çà ïîêàçíèê êîíò-
ðîëüíî¿ ãðóïè (ð<0,05). Íàéá³ëüø ³ñòîòí³ çì³íè
â³äáóâàëèñü ³ç ïîêàçíèêîì À×Ò×, ÿêèé ïîäîâæèâñÿ
ó 2 ðàçè â³äíîñíî ² ãðóïè (ð<0,05) ³ áóâ íà 83,3%
äîâøèì çà êîíòðîëü (ð<0,05). Òàêîæ ó òâàðèí ²²
ãðóïè ñóòòºâî çá³ëüøèâñÿ ð³âåíü ÀÒ ²²² (120,0±2,4%
ïðîòè 96,0±0,0% ó òâàðèí ãðóïè êîíòðîëþ òà
86,0±0,2% ó òâàðèí ² ãðóïè).

Îòæå, ì’ÿñíà ä³ºòà âèêëèêàëà ó åêñïåðèìåíòàëü-
íèõ òâàðèí ñóòòºâå ïðèãí³÷åííÿ ô³áðèíîë³òè÷íî¿
ñèñòåìè, íà ùî âêàçóâàëî á³ëüø í³æ òðèêðàòíå ãàëü-
ìóâàííÿ Õ²²-à çàëåæíîãî ô³áðèíîë³çó (ð<0,001).
Ñõîæ³ çì³íè (âèðàçíå çíèæåííÿ ô³áðèíîë³çó òà àê-
òèâíîñò³ âëàñíî¿ àíòèêîàãóëÿíòíî¿ ñèñòåìè) ñïîñòå-
ð³ãàëèñü çà ðåçóëüòàòàìè ðÿäó äîñë³äæåíü ó
ïàö³ºíò³â ³ç íåñòàá³ëüíîþ ôîðìîþ ²ÕÑ [3].

Ïðè çáàãà÷åíí³ ì’ÿñíî¿ ä³ºòè êâåðöåòèíîì çíè-
çèëèñü òðîìáîô³ë³÷í³ ïðîÿâè ÿê ç áîêó çîâí³øíüîãî
øëÿõó êîàãóëÿö³¿, òàê ³ ó ôàç³ ïðîòðîìá³íàçîóòâî-
ðåííÿ âíóòð³øíüîãî øëÿõó, à òàêîæ çð³ñ àíòèòðîìá-

Ðèñ. 1. Çì³íè ïîêàçíèê³â îñíîâíèõ åòàï³â çãîðòàííÿ êðîâ³ òà àíòèêîàãóëÿíòíîãî ïîòåíö³àëó êðîâ³
ó ï³ääîñë³äíèõ òâàðèí

Ïðèì³òêà: * – â³ðîã³äí³ñòü ïîêàçíèê³â ì³æ òâàðèíàìè ð³çíèõ ãðóï

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ñèñòåìè ãåìîñòàçó ó ùóð³â ð³çíèõ ãðóï
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³íîâèé ïîòåíö³àë, â³äì³÷åíà òåíäåíö³ÿ äî â³äíîâëåí-
íÿ àêòèâíîñò³ ïðîòå¿íó Ñ òà Õ²²-à çàëåæíîãî ô³áðè-
íîë³çó, ùî ïåâíîþ ì³ðîþ óçãîäæóºòüñÿ ç äàíèìè
³íøèõ äîñë³äíèê³â [7, 12].

Ïîäîâæåííÿ À×Ò× ïðè ïðàêòè÷íî íåçì³íåíîìó
Ò× ìîãëî áóòè â³äîáðàæåííÿì óïîâ³ëüíåííÿ ² åòàïó
ôîðìóâàííÿ çãóñòêó – ôàçè óòâîðåííÿ ïðîòðîìá³-
íàçíîãî êîìïëåêñó.

Îòæå, àíàë³ç îòðèìàíèõ ðåçóëüòàò³â ó ùóð³â ²²
ãðóïè âêàçóº íà óïîâ³ëüíåííÿ çãîðòàííÿ êðîâ³, çîê-
ðåìà çà ðàõóíîê óòâîðåííÿ çãóñòêó, çðîñòàííÿ àíòè-
òðîìá³íîâî¿ àêòèâíîñò³ êðîâ³ òà â³äíîâëåííÿ àêòèâ-
íîñò³ ïðîòå¿íó Ñ (â³äïîâ³äíî íà 39,5% òà 19,3%) òà
ïîñèëåííÿ ô³áðèíîë³çó (íà 25%). Çðîñòàííÿ êîíöåí-
òðàö³¿ ÐÔÌÊ òà çíèæåííÿ ð³âíþ ô³áðèíîãåíó â³äîá-
ðàæàº ïðîòèçàïàëüíèé åôåêò êâåðöåòèíó ïðè íèçü-
êîìó ðèçèêó êðîâîòå÷ çà óìîâ îäíî÷àñíîãî
çàñòîñóâàííÿ ³ç àíòèêîàãóëÿíòàìè [6, 9, 12].

ÂÈÑÍÎÂÎÊ

Çàñòîñóâàííÿ á³îôëàâîíî¿äó êâåðöåòèíó ó òâà-
ðèí ³ç çìîäåëüîâàíîþ ²ÕÑ óïîâ³ëüíþº ïðîöåñè
çãîðòàííÿ êðîâ³ òà ïîòåíö³þº àíòèêîàãóëÿíòíó ñèñ-
òåìó, çîêðåìà çà ðàõóíîê çá³ëüøåííÿ íà 40% àêòèâ-
íîñò³ àíòèòðîìá³íó ²²², ùî ìîæå ðîçãëÿäàòèñü ÿê
òðîìáîçî-ïðåâåíòèâíèé åôåêò.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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ÒÐÎÌÁÎÇÎÏÐÅÂÅÍÒÈÂÍÎÅ ÂËÈßÍÈÅ ÊÂÅÐÖÅÒÈÍÀ Ó ÊÐÛÑ,
ÍÀÕÎÄÈÂØÈÕÑß ÍÀ ÃÈÏÅÐÊÎÀÃÓËßÖÈÎÍÍÎÉ ÄÈÅÒÅ

Ïîòàñêàëîâà Â.Ñ., Õàéòîâè÷ Í.Â., Ïëåíîâà Î.Í., Âàëèãóðà Ì.Ñ.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
doktorviktorya@gmail.com

Àêòóàëüíîñòü. Ïðîöåññû ãèïåðêîàãóëÿöèè ïîâûøàþò ðèñê ðàçâèòèÿ èøåìè÷åñêîé áîëåçíè ñåðäöà.
Öåëüþ èññëåäîâàíèÿ áûëî èçó÷èòü âëèÿíèå êâåðöåòèíà íà ñèñòåìó ãåìîñòàçà ïðè ïðèìåíåíèè ó êðûñ ãèïåðêîàãóëÿöèîí-

íîé äèåòû.
Ìàòåðèàëû è ìåòîäû. Â èññëåäîâàíèå âêëþ÷åíî 17 êðûñ ñàìöîâ ìàññîé 240-270 ã. Êðûñ êîíòðîëüíîé ãðóïïû (n = 6)

êîðìèëè îáû÷íûì êîìáèíèðîâàííûì êîðìîì; êðûñ I ãðóïïû (n = 5) – êîìáèêîðìîì ñ äîáàâëåíèåì ìÿñà; è êðûñ II ãðóïïû
(n = 6) êîìáèêîðìîì ñ äîáàâëåíèåì ìÿñà è êâåðöåòèíà (1,33 ã/ë). ×åðåç 21 äåíü â ñòåðèëüíûõ óñëîâèÿõ çàáèðàëè êðîâü. Íà
êîàãóëîìåòðe «Amellung» ÊÑ 4À èçó÷àëè âíåøíèé è âíóòðåííèé ïóòè ñâåðòûâàíèÿ êðîâè, àêòèâíîñòü ñîáñòâåííîé àíòèêîà-
ãóëÿíòíîé è ôèáðèíîëèòè÷åñêîé ñèñòåì êðîâè. Ïîëó÷åííûå äàííûå îáðàáàòûâàëè ñòàòèñòè÷åñêè ñ èñïîëüçîâàíèåì ïðî-
ãðàìì Excel 2010 è Statistica v.10 (StatSoft, USA).

Ðåçóëüòàòû. Ó êðûñ I ãðóïïû íàèáîëåå ñóùåñòâåííûå èçìåíåíèÿ ïðåòåðïåë âíåøíèé ïóòü ñâåðòûâàíèÿ êðîâè, íà ÷òî
óêàçûâàëî ïî÷òè ÷åòûðåõêðàòíîå óñêîðåíèå ïðîòðîìáèíîâîãî âðåìåíè è ñíèæåíèå ìåæäóíàðîäíîãî íîðìàëèçîâàííîãî îòíî-
øåíèÿ. Ñî ñòîðîíû âíóòðåííåãî ïóòè íàèáîëüøèå èçìåíåíèÿ áûëè çàôèêñèðîâàíû â ïîñëåäíåé ôàçå îáðàçîâàíèÿ ñãóñòêà:
òðîìáèíîâîå âðåìÿ óìåíüøèëñÿ íà 39,8% ïðè ïðàêòè÷åñêè íåèçìåííîì ïîêàçàòåëå àêòèâèðîâàííîãî ÷àñòè÷íîãî òðîìáîïëà-
ñòèíîâîãî âðåìåíè (À×ÒÂ), ÷òî ïîäòâåðæäàëî àêòèâàöèþ ôàçû ôèáðèíîîáðàçîâàíèÿ. Êðîìå òîãî, óâåëè÷èëîñü ñîäåðæàíèå
ðàñòâîðèìûõ ôèáðèí-ìîíîìåðíûõ êîìïëåêñîâ (ÐÔÌÊ) â 1,7 ðàçà è ñíèæåíèå ôèáðèíîãåíà. Ïðè ýòîì íàáëþäàëè èñòîùåíèå
ïðîòèâîñâåðòûâàþùåãî ïîòåíöèàëà êðîâè (ñíèæåíèå íà 42,2% àêòèâíîñòè ñèñòåìû ïðîòåèíà Ñ ïðè òåíäåíöèè ê ñíèæåíèþ
àíòèòðîìáèíà ²²² (ÀÒ ²²²). Ôèáðèíîëèòè÷åñêàÿ ñèñòåìà áûëà ñóùåñòâåííî ïîäàâëåíà, íà ÷òî óêàçûâàëî áîëåå ÷åì òðåõêðàò-
íîå òîðìîæåíèå ÕII-à çàâèñèìîãî ôèáðèíîëèçà. Ó æèâîòíûõ II ãðóïïû ïî ñðàâíåíèþ ñ ïîêàçàòåëåì â ãðóïïå I, À×ÒÂ óäëè-
íèëñÿ â 2 ðàçà; òàêæå âäâîå âîçðîñëà êîíöåíòðàöèÿ ÐÔÌÊ, íà 25% àêòèâèðîâàëñÿ ôèáðèíîëèç.

Âûâîä: Ïðèìåíåíèå áèîôëàâîíîèäîâ êâåðöåòèíà ó æèâîòíûõ ñ ñìîäåëèðîâàííîé ÈÁÑ çàìåäëÿåò ïðîöåññû ñâåðòûâàíèÿ
êðîâè è ïîòåíöèðóåò àíòèêîàãóëÿíòíóþ ñèñòåìó, â òîì ÷èñëå çà ñ÷åò óâåëè÷åíèÿ íà 40% àêòèâíîñòè ÀÒ III, ìîæåò ðàññìàò-
ðèâàòüñÿ êàê òðîìáîç-ïðåâåíòèâíûé ýôôåêò.

Êëþ÷åâûå ñëîâà: êâåðöåòèí, ãèïåðêîàãóëÿöèîííàÿ äèåòà, ãåìîñòàç.

THROMBOSE-PREVENTIVE INFLUENCE OF QUERCETIN IN RATS
ON THE HYPER-COAGULATION DIET

Potaskalova V.S., Khaitovych M.V., Plenova O.M., Valigura M.S.

Bogomolets National Medical University, Kyev, Ukraine
doktorviktorya@gmail.com

Relevance. Hyper-coagulation processes increase the risk of coronary heart disease.
Objective of the study was to study the effect of quercetin on the hemostatic system when using hyper-coagulation diet in rats.
Materials and methods. The study included 17 male rats weighing 240-270 g. The rats of the control group (n = 6) were fed with

conventional compound feed; Group I rats (n = 5) - mixed feed; and group II rats (n = 6) mixed with meat and quercetin (1.33 g/l).
After 21 days, sterile blood was collected. The Amellung Coagulometer KS 4A studied the external and internal blood coagulation
pathways, the activity of their own anticoagulant and fibrinolytic blood systems. The data obtained were statistically processed using
Excel 2010 and Statistica v.10 (StatSoft, USA).

Results. In rats of group 1, the external pathway of blood coagulation underwent the most significant changes, as indicated by an
almost four-fold acceleration of prothrombin time and a decrease in the international normalized ratio. From the side of the internal
pathway, the greatest changes were recorded in the last phase of clot formation: thrombin time decreased by 39.8% with an almost
constant rate of activated partial thromboplastin time (APTT), which confirmed the activation of the fibrin formation phase. In
addition, the content of soluble fibrin-monomer complexes (RFMC) increased 1.7 times and the fibrinogen decreased. At the same
time, depletion of the anticoagulant potential of the blood was observed (a 42.2% decrease in the activity of the protein C system with
a tendency to a decrease in antithrombin III (AT III). The fibrinolytic system was significantly suppressed, as indicated by more than
three times inhibition of XII-dependent fibrinolysis. In animals Group 2 compared with the indicator in group 1, APTT was 2 times
longer; the concentration of RFMC was also doubled, fibrinolysis was activated by 25%.

Conclusion: The use of quercetin bioflavonoids in animals with simulated coronary heart disease slows down blood coagulation
and potentiates the anticoagulant system, including due to a 40% increase in AT III activity, can be considered as a thrombosis-
preventive effect.

Key words: quercetin, hyper-coagulation diet, hemostasis.
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Àêòóàëüí³ñòü. Þâåí³ëüíèé ³ä³îïàòè÷íèé àðòðèò
(Þ²À) â³äíîñÿòü äî îðôàííèõ çàõâîðþâàíü, ùî äå-
áþòóº ó äèòÿ÷îìó â³ö³. Ïðè äîñÿãíåíí³ ïàö³ºíòàìè
18-ð³÷íîãî â³êó, âîíè ïåðåõîäÿòü ï³ä ñïîñòåðåæåííÿ
äî äîðîñëèõ ðåâìàòîëîã³â, ùî ÷àñòî ñóïðîâîä-
æóºòüñÿ âòðàòîþ êîíòðîëþ íàä çàõâîðþâàííÿì ÷å-
ðåç íåäîñòàòí³é êîìïëàºíñ ÿê ç³ ñòîðîíè ïàö³ºíòà,
òàê ³ ç³ ñòîðîíè ë³êàðÿ. Â îñòàíí³ ðîêè ïðîáëåì³ ïå-
ðåõ³äíî¿ ìåäèöèíè â ñâ³ò³ ïðèä³ëÿºòüñÿ âåëèêå çíà-
÷åííÿ, îäíàê â Óêðà¿í³ çàäîêóìåíòîâàíîãî ïðîöåñó
ïåðåäà÷³ õâîðèõ ç äèòÿ÷îãî äî äîðîñëîãî â³êó

íåìàº, à ðåâìàòîëîãè äîðîñëî¿ ñëóæáè îõîðîíè çäî-
ðîâ’ÿ ïîãàíî º îá³çíàí³ ç îñîáëèâîñòÿìè ïåðåá³ãó
þâåí³ëüíèõ çàõâîðþâàíü ó äîðîñëîìó â³ö³. Îñîáëè-
âó óâàãó ñë³ä ïðèä³ëÿòè ïîë³àðòèêóëÿðíèì âàð³àí-
òàì Þ²À, ïðè ÿêèõ íàé÷àñò³øå ðîçâèâàþòüñÿ ôóíê-
ö³îíàëüí³ ïîðóøåííÿ òà ³íâàë³äèçàö³ÿ, ùî âåäå äî
ñîö³àëüíèõ âòðàò.

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî îö³íèòè êë³í³êî-
ëàáîðàòîðíèé ñòàí òà ðîçðîáèòè àëãîðèòì âåäåííÿ
äîðîñëèõ ïàö³ºíò³â ç ïîë³àðòèêóëÿðíèì âàð³àíòîì
Þ²À çàëåæíî â³ä âèÿâëåííÿ ÐÔ ÷è/òà À-ÖÖÏ.
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Àêòóàëüí³ñòü. Ïîë³àðòèêóëÿðíèé âàð³àíò þâåí³ëüíîãî ³ä³îïàòè÷íîãî àðòðèòó (Þ²À) – öå çàõâîðþâàííÿ, ÿêå ðîçïî÷è-
íàºòüñÿ â äèòÿ÷îìó â³ö³ òà âåäå äî óðàæåííÿ ñóãëîá³â òà ³íâàë³äèçàö³¿ â äîðîñëîìó â³ö³ ç³ çíà÷íèìè ñîö³àëüíèìè âòðàòàìè. Ó
18 ðîê³â õâîð³ ïåðåõîäÿòü ï³ä ñïîñòåðåæåííÿ äî äîðîñëèõ ðåâìàòîëîã³â, ùî ÷àñòî ñóïðîâîäæóºòüñÿ âòðàòîþ êîíòðîëþ íàä
çàõâîðþâàííÿì ÷åðåç íåäîñòàòí³é êîìïëàºíñ ÿê ç³ ñòîðîíè ïàö³ºíòà, òàê ³ ç³ ñòîðîíè ë³êàðÿ. Ñüîãîäí³ â Óêðà¿í³ íåìàº çàäî-
êóìåíòîâàíîãî ïðîöåñó ïåðåäà÷³ õâîðèõ ç äèòÿ÷îãî äî äîðîñëîãî â³êó. Òîìó ñòâîðåííÿ àëãîðèòìó âåäåííÿ òàêèõ õâîðèõ º
àêòóàëüíîþ çàäà÷åþ.

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî îö³íèòè êë³í³êî-ëàáîðàòîðíèé ñòàí òà ðîçðîáèòè àëãîðèòì âåäåííÿ äîðîñëèõ ïàö³ºíò³â
ç ïîë³àðòèêóëÿðíèì âàð³àíòîì Þ²À çàëåæíî â³ä âèÿâëåííÿ ÐÔ ÷è/òà À-ÖÖÏ.

Ìàòåð³àëè òà ìåòîäè. Ó äîñë³äæåííÿ âêëþ÷åíî 168 äîðîñëèõ ïàö³ºíò³â ç ð³çíèõ ðåã³îí³â Óêðàý˜íè, ÿêèì â äèòèíñòâ³
âñòàíîâëåíî ä³àãíîç Þ²À â ïåð³îä ì³æ 1984 òà 2014 ðîêàìè, áåç òÿæêî¿ ñóïóòíüî¿ ïàòîëîã³¿. Êðèòåð³ÿìè âêëþ÷åííÿ ïàö³ºíò³â
ç Þ²À áóëè: â³ê â³ä 16 äî 60 ðîê³â; òðèâàë³ñòü çàõâîðþâàííÿ á³ëüøå, ÿê 3 ðîêè; íàÿâí³ñòü äîêóìåíòàëüíîãî ï³äòâåðäæåííÿ â
äèòÿ÷îìó â³ö³ ä³àãíîçó Þ²À (àìáóëàòîðíà êàðòî÷êà, âèïèñêè ç³ ñòàö³îíàðó). Ñåðåä õâîðèõ ç Þ²À âèä³ëåíî 53 ïàö³ºíòà ç ïîë-
³àðòèêóëÿðíèì âàð³àíòîì, ç íèõ 42 àáî 25% – ç ÐÔ(–) ïîë³àðòðèòîì òà 11 àáî 6,5% – ç ÐÔ(+) ïîë³àðòðèòîì. Óñ³ì ïðîâîäèëè
ç îö³íþâàëè àêòèâí³ñòü çàõâîðþâàííÿ çà DAS28 òà JADAS-10, ïðîâîäèëè àíêåòóâàííÿ ïàö³ºíòà SF-36, HAQ, TAS-20, PHQ-9
òà îö³íêó â³ääàëåíèõ ñóãëîáîâèõ JADI-A òà ïîçàñóãëîáîâèõ JADI-E ïîøêîäæåíü. Ñòàòèñòè÷í³ äîñë³äæåííÿ ïðîâîäèëè çà
äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ IBM SPPS Statistics version 25.0.0.0; ðåçóëüòàòè ââàæàëèñÿ äîñòîâ³ðíèìè ïðè 5% êðè-
òè÷íîìó ð³âí³ (P <0,05)

Ðåçóëüòàòè. Âèÿâëåíî íåãàòèâíèé çâ’ÿçîê JADI-A ç âåëè÷èíàìè ïîêàçíèê³â ô³çè÷íîãî áëàãîïîëó÷÷ÿ ïàö³ºíòà (r = -0,27,
ð < 0,05) òà ³íäåêñ³â, ùî ç íèì ïîâ’ÿçàí³: ô³çè÷íîãî ôóíêö³îíóâàííÿ (r = -0,24, ð < 0,05), ³íòåíñèâí³ñòþ áîëþ (r = -0,24, ð <
0,05), çàãàëüíîãî ñòàíó çäîðîâ’ÿ (r = -0,24, ð < 0,05), æèòòºâîþ àêòèâí³ñòþ (r = -0,19, ð < 0,05), à òàêîæ ç âåëè÷èíàìè ïîêàç-
íèê³â ñîö³àëüíîãî ôóíêö³îíóâàííÿ (r = -0,27, ð < 0,05), ïñèõ³÷íîãî çäîðîâ’ÿ (r = -0,22, ð < 0,05). Âèðàæåí³ñòü ïîçàñóãëîáîâèõ
â³ääàëåíèõ íàñë³äê³â JADI-Å êîðåëþâàëà íå ò³ëüêè ç ïîêàçíèêàìè ô³çè÷íîãî áëàãîïîëó÷÷ÿ ïàö³ºíòà (r = -0,22, ð < 0,05) òà
³íäåêñ³â, ùî ç íèì ïîâ’ÿçàí³: ô³çè÷íå ôóíêö³îíóâàííÿ (r = -0,28, ð < 0,05), ³íòåíñèâí³ñòü áîëþ (r = -0,20, ð < 0,05), çàãàëüíèé
ñòàí çäîðîâ’ÿ (r = -0,23, ð < 0,05) òà ïñèõ³÷íå çäîðîâ’ÿ(r = -0,23, ð < 0,05), àëå ³ ìàëà ïîçèòèâíèé çâ’ÿçîê ç ÍÀÌ-À (r = 0,25, ð
< 0,05), øêàëîþ äåïðåñ³¿ (r = 0,28, ð < 0,05) òà PHQ-9 (r = 0,28, ð < 0,05). Âñòàíîâëåíî äîñòîâ³ðíî íèæ÷èé ð³âåíü ô³çè÷íîãî
çäîðîâ’ÿ ó õâîðèõ, ùî ïîòðåáóþòü ïðîòåçóâàííÿ ( p < 0,001) ïîð³âíÿíî ç òàêèìè, ùî íå ìàþòü ïîòðåáó ó ïðîòåçóâàíí³.

Âèñíîâîê. Ðîçðîáëåíî àëãîðèòìè âåäåííÿ äîðîñëèõ ïàö³ºíò³â ç Þ²À ïîçèòèâíèõ çà ÐÔ ÷è/òà À-ÖÖÏ çàëåæíî â³ä âèÿâ-
ëåíèõ ñóãëîáîâèõ òà ïîçàñóãëîáîâèõ ïîøêîäæåíü òà ïîòðåáè â ïðîòåçóâàíí³ ³ ñòàíó ÌÙÊÒ é ïñèõîëîã³÷íîãî ñòàíó.

Êëþ÷îâ³ ñëîâà: þâåí³ëüíèé ³ä³îïàòè÷íèé àðòðèò, äîðîñë³, ïîë³àðòðèò, òàêòèêà âåäåííÿ.
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ÞÂÅÍ²ËÜÍÎÃÎ ²Ä²ÎÏÀÒÈ×ÍÎÃÎ ÀÐÒÐÈÒÓ

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Ó äîñë³äæåííÿ âêëþ÷åíî 168 äîðîñëèõ ïàö³ºíò³â
ç ð³çíèõ ðåã³îí³â Óêðà¿íè, ÿêèì â äèòèíñòâ³ âñòàíîâ-
ëåíî ä³àãíîç Þ²À â ïåð³îä ì³æ 1984 òà 2014 ðîêàìè,
áåç òÿæêî¿ ñóïóòíüî¿ ïàòîëîã³¿. Ïðè âêëþ÷åíí³ â äîñ-
ë³äæåííÿ ä³àãíîç Þ²À ñòàâèëè â³äïîâ³äíî äî êðèòå-
ð³¿â Ì³æíàðîäíî¿ ë³ãè àñîö³àö³¿ ðåâìàòîëîã³â
(International League of Associations for Rheumatology –
ILAR), Durban 1997, Edmonton 2001 (ILAR) [6], àáî æ
ä³àãíîç Þ²À áóâ ðåòðîñïåêòèâíî ïåðåãëÿíóòèé çã³ä-
íî ILAR êðèòåð³¿â ó ïàö³ºíò³â, â³êîì ñòàðøå 18 ðîê³â.

Êðèòåð³ÿìè âêëþ÷åííÿ ïàö³ºíò³â ç Þ²À áóëè:
â³ê â³ä 16 äî 60 ðîê³â; òðèâàë³ñòü çàõâîðþâàííÿ
á³ëüøå, ÿê 3 ðîêè; íàÿâí³ñòü äîêóìåíòàëüíîãî
ï³äòâåðäæåííÿ â äèòÿ÷îìó â³ö³ ä³àãíîçó Þ²À (àìáó-
ëàòîðíà êàðòî÷êà, âèïèñêè ç³ ñòàö³îíàðó).

Êðèòåð³ÿìè íåâêëþ÷åííÿ ïàö³ºíò³â ç Þ²À áóëè:
â³ê ïîíàä 60 ðîê³â; òðèâàë³ñòü çàõâîðþâàííÿ ìåíøå
3 ðîê³â; åíöåôàëîïàò³ÿ, ïîâ’ÿçàíà ç àðòåð³àëüíîþ
ã³ïåðòåíç³ºþ, öóêðîâèì ä³àáåòîì; ØÊÔ < 90 ìë/õâ;
³íø³ âàæê³ ñóïóòí³ çàõâîðþâàííÿ.

Âñ³ ïàö³ºíòè ç Þ²À îáñòåæåí³ äîðîñëèì ðåâìà-
òîëîãîì àìáóëàòîðíî àáî ñòàö³îíàðíî íà áàç³ Îëåê-
ñàíäð³âñüêî¿ êë³í³÷íî¿ ë³êàðí³ ì³ñòà Êèºâà ó ïåð³îä
ì³æ êâ³òíåì 2014 ðîêó òà ãðóäíåì 2017 ðîêó, ùî
áóëè ñêåðîâàí³ íà îáñòåæåííÿ ì³ñüêèìè ðåâìàòîëî-
ãàìè. Óñ³ì ïàö³ºíòàì ïðîâîäèëè ðåòðîñïåêòèâíèé
àíàë³ç ìåäè÷íî¿ äîêóìåíòàö³¿ ç îö³íêîþ â³êó äåáþòó
çàõâîðþâàííÿ, òðèâàëîñò³ Þ²À, ÷àñó â³äòåðì³íóâàí-
íÿ ä³àãíîçó, â³êó ìåíàðõå, ëîêàë³çàö³¿ ñóãëîáîâîãî
ñèíäðîìó, íàÿâíîñò³ åíòåçèò³â, ñàêðî³ë³³òó, áîëþ â
ñïèí³, óâå¿òó, ³íøèõ êë³í³÷íèõ ïðîÿâ³â òà ëàáîðà-
òîðíî¿ àêòèâíîñò³ ÿê â äåáþò³ çàõâîðþâàííÿ, òàê ³
íà ôîí³ ë³êóâàííÿ äèòÿ÷èì ðåâìàòîëîãîì, ç âðàõó-
âàííÿì â³çóàëüíî¿ àíàëîãîâî¿ øêàëè (ÂÀØ) ó äè-
òèíñòâ³ íà ïî÷àòêó çàõâîðþâàííÿ, àêòèâíîñò³ çàõâî-
ðþâàííÿ çà JADAS, íàÿâíîñò³ ðåâìàòî¿äíîãî
ôàêòîðó (ÐÔ), HLA-B27, ÀÍÀ, îòðèìàíîãî ë³êóâàí-
íÿ â äèòèíñòâ³ ãëþêîêîðòèêî¿äàìè (ÃÊ) òà õâîðîáî-
ìîäèô³êóþ÷èìè ïðîòèðåâìàòè÷íèìè ïðåïàðàòàìè
(ÕÌÏÐÏ), á³îëîã³÷íîþ òåðàï³ºþ (ÁÒ).

Ñåðåä ïàö³ºíò³â ç Þ²À çà ILAR êëàñèô³êàö³ºþ
ïåðåâàæàëè õâîð³ ç îë³ãîàðòðèòîì ïåðñèñòèâíèì
(n = 44, àáî 26,2%), ÐÔ(–) ïîë³àðòðèòîì (n = 42, àáî
25%), åíòåçèò-àñîö³éîâàíèì àðòðèòîì (n = 28, àáî
16,7%), ñèñòåìíèì àðòðèòîì (n = 22, àáî 13,1%),
îë³ãîàðòðèòîì ïîøèðåíèì (n = 20, àáî 11,9%),
ÐÔ(+) ïîë³àðòðèòîì (n = 11 àáî 6,5%), ïñîð³àòè÷-
íèì àðòðèòîì (n = 1, àáî 0,6%).

Íà ìîìåíò ïåðøîãî îãëÿäó ïàö³ºíòàì ïðîâîäèëè
çàãàëüíîêë³í³÷íå îáñòåæåííÿ, âèâ÷àëàñü ìåäè÷íà
äîêóìåíòàö³ÿ, îö³íþâàëè àêòèâí³ñòü çàõâîðþâàííÿ
çà DAS28 òà JADAS27, ïðîâîäèëè àíêåòóâàííÿ ïàö-
³ºíòà òà ëàáîðàòîðí³ äîñë³äæåííÿ.

Ê³ëüê³ñíó îö³íêó ñóãëîáîâèõ òà ïîçàñóãëîáîâèõ
ïîøêîäæåíü Þ²À ïðîâîäèëè çà ñïåö³àëüíèìè

³íäåêñàìè JADI (â³ä àíãë. Juvenile Arthritis Damage
Index) [7].

Îö³íêó çàãàëüíîãî ñòàíó ïðîâîäèëè çà â³çóàëü-
íîþ àíàëîãîâîþ 10-ñàíòèìåòðîâîþ øêàëîþ (ÂÀØ)
â äèòèíñòâ³ òà â äîðîñëîìó â³ö³ çà îö³íêîþ ë³êàðÿ òà
ïàö³ºíòà.

Îö³íêó ÿêîñò³ æèòòÿ òà ïñèõîåìîö³éíîãî ñòàíó
ïðîâîäèëè çà äîïîìîãîþ àíêåòóâàíü ç âèêîðèñòàí-
íÿì îïèòóâàëüíèêà ÿêîñò³ æèòòÿ SF-36, îïèòóâàëü-
íèêà ïîðóøåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ Health
Assessment Questionnaire (HAQ), îïèòóâàëüíèê³â
òðèâîãè Áåêà, ñàìîîö³íêè òðèâîãè, ÍÀÌ-À, ñàìîîö-
³íêè äåïðåñ³¿, øêàëè äåïðåñ³¿ PHQ-9; íàÿâí³ñòü
àëåêñèòèì³¿ îö³íþâàëè çà Òîðîíòñüêîþ øêàëîþ
àëåêñèòèì³¿ (TAS-20).

Ôóíêö³îíàëüíèé ñòàí ïàö³ºíòà îö³íþâàëè çà
øêàëîþ HAQ, ïðè÷îìó ì³í³ìàëüí³ ïîðóøåííÿ ââà-
æàëè ïðè HAQ ðàõóíêó â³ä 0 äî 0,5, ïîì³ðí³ ïîðó-
øåííÿ 0,5…1,5 òà çíà÷í³ ïîðóøåííÿ – ïðè > 1,5 [8].

Ñòàòèñòè÷í³ äîñë³äæåííÿ ïðîâîäèëè çà äîïîìî-
ãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ IBM SPPS Statistics
version 25.0.0.0, ðåçóëüòàòè ââàæàëèñÿ äîñòîâ³ðíèìè
ïðè 5% êðèòè÷íîìó ð³âí³ (P < 0,05). Ðîçïîä³ë
ê³ëüê³ñíèõ çì³ííèõ âèïðîáóâàíî çà äîïîìîãîþ òåñ-
òó Øàï³ðî-Â³ëêà. Ê³ëüê³ñí³ çì³íí³ ç íîðìàëüíèì
ðîçïîä³ëîì âèðàæàëèñÿ ÿê ñåðåäíº çíà÷åííÿ ± SD,
ê³ëüê³ñí³ çì³íí³, ÿê³ ïîêàçóâàëè íåíîðìàëüíèé ðîç-
ïîä³ë, áóëè âèðàæåí³ çà ìåä³àíîþ (P25-P75), òàêîæ
ïðîâîäèëè êîðåëÿö³éíèé àíàë³ç çì³ííèõ.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Äîñë³äæåíî ÷àñòîòó âèÿâëåííÿ ð³çíèõ ³ìóíîãåíå-
òè÷íèõ ³ ³ìóíîëîã³÷íèõ ìàðêåð³â çàëåæíî â³ä âàð³-
àíòó Þ²À çà ILAR-êëàñèô³êàö³ºþ (òàáë. 1). Âñòà-
íîâëåíî, ùî HLA-B27 áóâ ïðèñóòí³é ó 95% (n = 19)
ïàö³ºíò³â ç åíòåçèò-àñîö³éîâàíèì àðòðèòîì, ó 64,9%
(n = 16) ïàö³ºíò³â ç ïîøèðåíèì òà ïåðñèñòèâíèì îë-
³ãîàðòðèòîì òà â 9,1% (n = 1) ïàö³ºíò³â ç ÐÔ (+) ïîë-
³àðòðèòîì. Ñåðåä ÀÍÀ ïîçèòèâíèõ ïàö³ºíò³â äîì³-
íóâàëè õâîð³ ç ïîøèðåíèì òà ïåðñèñòèâíèì
îë³ãîàðòðèòîì (26,3% (n = 5) ïàö³ºíò³â òà 6,25% (n =
2) ïàö³ºíò³â, â³äïîâ³äíî), 12,9% (n = 4) ïàö³ºíò³â ç
ÐÔ(–) ïîë³àðòðèòîì òà 1 ïàö³ºíò (5,3%) ç ñèñòåìíèì
âàð³àíòîì. Ïîçèòèâí³ñòü çà ÐÔ íàé÷àñò³øå áóëà ïðè
ÐÔ(+) ïîë³àðòðèò³ (n = 10, àáî 90,9% ïàö³ºíò³â), à
ïðè ÐÔ (–) ïîë³àðòðèò³ ó 7 (22,6%) ïàö³ºíò³â âèÿâëå-
íî À-ÖÖÏ, ÿê³ òàêîæ áóëè âèÿâëåí³ ó 15,6% (n = 5)
ïàö³ºíò³â òà 21,1% (n = 4) ïàö³ºíò³â, â³äïîâ³äíî, ïðè
ïåðñèñòèâíîìó òà ïîøèðåíîìó îë³ãîàðòðèò³. Íåãà-
òèâí³ñòü çà âñ³ìà ìàðêåðàìè ñïîñòåð³ãàëàñü ïðè ñè-
ñòåìíîìó âàð³àíò³ (68,4%, n = 13 ïàö³ºíò³â), ÐÔ(–)
ïîë³àðòðèò³ (63,3%, àáî n = 19 ïàö³ºíò³â) òà ïðè îë-
³ãîàðòðèò³ ïåðñèñòèâíîìó ³ ïîøèðåíîìó (â³äïîâ³ä-
íî, 50%, n = 16 ïàö³ºíò³â òà 15,8%, n = 3 ïàö³ºíòà) ³
ëèøå â 1 (5%) ïàö³ºíòà ç åíòåçèò-àñîö³éîâàíèì àðò-
ðèòîì.
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Ç îáñòåæåíèõ âèä³ëåíî 42 ïàö³ºíò³â ç ïîë³àðòè-
êóëÿðíèìè âàð³àíòàìè (12 – ç ÐÔ(+) ïîë³àðòðèòîì
òà 32 – ç ÐÔ(-) ïîë³àðòðèòîì), ó ÿêèõ ïðîàíàë³çóâà-
ëè ôàêòîðè ðèçèêó íåñïðèÿòëèâîãî ïðîãíîçó ùîäî
ðîçâèòêó â³ääàëåíèõ íàñë³äê³â.

Ç ö³ºþ ìåòîþ ìè ïîð³âíÿëè êë³í³êî-ëàáîðàòîðí³
õàðàêòåðèñòèêè ïàö³ºíò³â ç íàÿâí³ñòþ òà â³äñóòí³-
ñòþ ñóãëîáîâèõ ³ ïîçàñóãëîáîâèõ ïîøêîäæåíü
(òàáë. 2).

Âñòàíîâëåíî, ùî ÷àñò³øå ñóãëîáîâ³ â³ääàëåí³ ïî-
øêîäæåííÿ ðîçâèâàëèñÿ ó æ³íîê, í³æ ó ÷îëîâ³ê³â
(p < 0,05), à ïîçàñóãëîáîâ³ ïðîÿâè ÷àñò³øå ðîçâèâà-
ëèñÿ ó òèõ õâîðèõ, â ÿêèõ ï³çí³øå âñòàíîâëåíî ä³àã-
íîç ç ìîìåíòó ïåðøèõ êë³í³÷íèõ ïðîÿâ³â (p < 0,05).

Àíàë³çóþ÷è êîðåëÿòèâí³ çâ’ÿçêè âåëè÷èíè ïîêàç-
íèêà ñóãëîáîâèõ â³ääàëåíèõ íàñë³äê³â JADI-A
(òàáë. 3), âèÿâëåíî ¿õ íåãàòèâíèé çâ’ÿçîê ç âåëè÷è-
íàìè ïîêàçíèê³â ô³çè÷íîãî áëàãîïîëó÷÷ÿ ïàö³ºíòà
(r = -0,27, ð < 0,05) òà ³íäåêñ³â, ùî ç íèì ïîâ’ÿçàí³:
ô³çè÷íîãî ôóíêö³îíóâàííÿ (r = -0,24, ð < 0,05),
³íòåíñèâí³ñòþ áîëþ (r = -0,24, ð < 0,05), çàãàëüíîãî
ñòàíó çäîðîâ’ÿ (r = -0,24, ð < 0,05), æèòòºâîþ àêòèâ-
í³ñòþ (r = -0,19, ð < 0,05), à òàêîæ ç âåëè÷èíàìè ïî-
êàçíèê³â ñîö³àëüíîãî ôóíêö³îíóâàííÿ (r = -0,27, ð <
0,05), ïñèõ³÷íîãî çäîðîâ’ÿ (r = -0,22, ð < 0,05).

Âèðàæåí³ñòü ïîçàñóãëîáîâèõ â³ääàëåíèõ íàñë³ä-
ê³â JADI-Å (òàáë. 4), ò³ñíî êîðåëþâàëà íå ò³ëüêè
ç ïîêàçíèêàìè ô³çè÷íîãî áëàãîïîëó÷÷ÿ ïàö³ºíòà
(r = -0,22, ð < 0,05) òà ³íäåêñ³â, ùî ç íèì ïîâ’ÿçàí³:
ô³çè÷íå ôóíêö³îíóâàííÿ (r = -0,28, ð < 0,05), ³íòåí-
ñèâí³ñòü áîëþ (r = -0,20, ð < 0,05), çàãàëüíèé ñòàí
çäîðîâ’ÿ (r = -0,23, ð < 0,05) òà ïñèõ³÷íå çäîðîâ’ÿ
(r = -0,23, ð < 0,05), àëå ³ ìàëà ïîçèòèâíèé çâ’ÿçîê ç
ÍÀÌ-À (r = 0,25, ð < 0,05), øêàëîþ äåïðåñ³¿
(r = 0,28, ð < 0,05) òà PHQ-9 (r = 0,28, ð < 0,05).

Âñòàíîâëåíî ñèëüíèé íåãàòèâíèé çâ’ÿçîê ô³çè÷-
íîãî áëàãîïîëó÷÷ÿ ç ê³ëüê³ñòþ áîëþ÷èõ ñóãëîá³â
(r = -0,484, p < 0,001), ÂÀØ ïàö³ºíòà â äèòèíñòâ³ (r
= -0,516, p < 0,001), ðåíòãåíîëîã³÷íîþ ñòàä³ºþ óðà-
æåíîãî ñóãëîáó (r = -0,456, p < 0,001), ÔÍÑ
(r = -0,487, p < 0,001), DAS28 (r = -0,519, p < 0,001),
BASDAI (r = -0,59, p < 0,01), JADAS-10 â äîðîñëîìó
â³ö³ (r = -0,462, p < 0,001).

Íàìè îö³íåíî ïîêàçíèêè ïñèõîåìîö³éíîãî ñòà-
íó, ßÆ òà ôóíêö³îíàëüíîãî ñòàíó ïàö³ºíò³â ç Þ²À
çàëåæíî â³ä ïîòðåáè â ïðîòåçóâàíí³ ñóãëîá³â (òàáë.
5). Óñ³õ ïàö³ºíò³â ðîçä³ëåíî íà 2 ãðóïè çàëåæíî â³ä
àðåñèâíîñò³ ïåðåá³ãó çàõâîðþâàííÿ: ² ãðóïà – 12
ïàö³ºíò³â, ùî ïîòðåáóþòü ïðîòåçóâàííÿ; ²² ãðóïà –
36 ïàö³ºíò³â, ùî íå ïîòðåáóþòü ïðîòåçóâàííÿ.

Òàáëèöÿ 1
Êë³í³÷í³ âàð³àíòè Þ²À çàëåæíî â³ä íàÿâíîñò³ ³ìóíîãåíåòè÷íèõ ³ ³ìóíîëîã³÷íèõ ìàðêåð³â òà ¿õ ÷àñòîòà

Òàáëèöÿ 2
Çàãàëüíà êë³í³÷íà õàðàêòåðèñòèêà ïàö³ºíò³â ç ïîë³àðòèêóëÿðíèìè âàð³àíòàìè Þ²À

çàëåæíî â³ä ðîçâèòêó ñóãëîáîâèõ òà ïîçàñóãëîáîâèõ ïîøêîäæåíü ó äîðîñëîìó â³ö³
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Ïðè îö³íþâàíí³ ïîêàçíèê³â ßÆ òà ïñèõîåìîö-
³éíîãî ñòàíó ïàö³ºíò³â ç Þ²À çàëåæíî â³ä àãðåñèâ-
íîñò³ çàõâîðþâàííÿ (òàáë. 5) âñòàíîâëåíî: ó ² ãðóï³
öåé ïîêàçíèê SF-36, ùî îö³íþº ô³çè÷íå áëàãîïî-
ëó÷÷ÿ ïàö³ºíòà ñòàíîâèâ 33,92±14,0 ïðîòè 43,74±
±13,62 ó ²² ãðóï³, ùî ñâ³ä÷èòü ïðî äîñòîâ³ðíî íèæ-
÷èé ð³âåíü ô³çè÷íîãî çäîðîâ’ÿ ó òèõ õâîðèõ, ùî
ïîòðåáóþòü ïðîòåçóâàííÿ (p < 0,001). Òå æ ñàìå
ï³äòðåðäæåíî ðåçóëüòàòàìè àíêåòóâàííÿ îö³íêè
ôóíêö³îíàëüíîãî ñòàíó çà HAQ, äå ã³ðøèé ñòàí âè-
ÿâëåíî ó ² ãðóï³ (ð < 0,05). Ùî æ ñòîñóºòüñÿ îö³íêè
ïñèõîëîã³÷íîãî áëàãîïîëó÷÷ÿ ïàö³ºíò³â, òî ð³çíèö³
ì³æ äâîìà ãðóïàìè çà SF-36 íå âèÿâëåíî (ð > 0,05),

õî÷à îïèòóâàëüíèê ïàö³ºíòà ïðî ñòàí çäîðîâ’ÿ çà
PHQ-9 (øêàëà ñàìîîö³íêè äåïðåñ³¿) ïîêàçàëè ¿¿
âèùèé ð³âåíü ó ïàö³ºíò³â ² ãðóïè ïîð³âíÿíî ç ²²
ãðóïîþ (11,17±6,19 áàëè ïðîòè 6,41±3,02; p <
< 0,05).

Çà ðåçóëüòàòàìè âèùåíàâåäåíèõ äàíèõ òà ïîïå-
ðåäíüî îïóáë³êîâàíèõ íàøèõ ðåçóëüòàò³â îáñòåæåí-
íÿ [4] ïàö³ºíò³â íà àëåêñèòèì³þ çà îïèòóâàëüíèêîì
TAS-20 [5] òà ñòàíó ì³íåðàëüíî¿ ù³ëüíîñò³ ê³ñòêîâî¿
òêàíèíè (ÌÙÊÒ) ó îáñòåæåíèõ íàìè äîðîñëèõ
ïàö³ºíò³â ç Þ²À [3], ìè ðîçðîáèëè àëãîðèòìè âå-
äåííÿ äîðîñëèõ ïàö³ºíò³â ç Þ²À ïîçèòèâíèõ çà ÐÔ
÷è/òà À-ÖÖÏ (ðèñ. 1).

Òàáëèöÿ 3
Êîðåëÿòèâí³ çâ’ÿçêè âåëè÷èí â³ääàëåíèõ JADI-A òà ïîêàçíèê³â ô³çè÷íîãî òà ïñèõ³÷íîãî

áëàãîïîëó÷÷ÿ äîðîñëèõ ïàö³ºíò³â ç Þ²À, çà øêàëîþ SF-36

Òàáëèöÿ 4
Êîðåëÿòèâí³ çâ’ÿçêè âåëè÷èí â³ääàëåíèõ JADI-Å òà ïîêàçíèê³â ô³çè÷íîãî òà ïñèõ³÷íîãî

áëàãîïîëó÷÷ÿ äîðîñëèõ ïàö³ºíò³â ç Þ²À, çà øêàëîþ SF-36



28 ISSN 2664-472Õ. å ISSN 2664-4738. Medical science of Ukraine / Ìåäè÷íà íàóêà Óêðà¿íè, 2019, Vol. 15, ¹ 3–4

Äæóñ Ì.Á., Ìîñòáàóåð Ã.Â., Êàðàñåâñüêà Ò.À., Øåâ÷óê Ì.²., Êóëèê Ì.Ñ.

Òàáëèöÿ 5
Ïîêàçíèêè ïñèõîåìîö³éíîãî ñòàíó, ßÆ òà ôóíêö³îíàëüíîãî ñòàíó ïàö³ºíò³â ç Þ²À

çàëåæíî â³ä ïîòðåáè â ïðîòåçóâàíí³ ñóãëîá³â

Ïðèì³òêè: ðåçóëüòàòè ïðåäñòàâëåí³ ó âèãëÿä³ Ì±SD; * – â³ðîã³äí³ñòü < 0,05; ** – â³ðîã³äí³ñòü < 0,001.

Ðèñ. 1. Àëãîðèòì âåäåííÿ ïàö³ºíò³â ç ÐÔ/À-ÖÖÏ ïîçèòèâíèì Þ²À íà åòàï³ ïåðåõîäó â³ä ïåä³àòðè÷íî¿ äî äîðîñëî¿
ëàíêè íàäàííÿ ìåäè÷íî¿ äîïîìîãè çàëåæíî â³ä â³ääàëåíèõ íàñë³äê³â òà ïñèõîåìîö³éíîãî ñòàíó

². Ïðè âèÿâëåí³ ïàö³ºíòà ç ïîçèòèâíèìè ÐÔ ÷è/
àáî À-ÖÖÏ, ñë³ä ïðîâîäèòè ï³äðàõóíîê ñóãëîáîâèõ
òà ïîçàñóãëîáîâèõ ïîøêîäæåíü çã³äíî ðàõóíêó
JADI-A òà JADI-E.

1. ßêùî ó ïàö³ºíòà âèÿâëåíî JADI-A>1, òî ñë³ä
ïðîâåñòè ðåíòãåíîëîã³÷íå äîñë³äæåííÿ íàéá³ëüø
óðàæåíîãî ñóãëîáó òà, çà íåîáõ³äíîñò³, ñêåðóâàòè íà
êîíñóëüòàö³þ äî îðòîïåäà.

2. Ïðè â³äñóòíîñò³ ïîêàç³â äî îïåðàòèâíîãî
âòðó÷àííÿ, ñë³ä ³íòåíñèô³êóâàòè òåðàï³þ ²ÁÒ òà/÷è
ÕÌÏÐÏ çã³äíî ÓÊÏÌÄ ÌÎÇ Óêðà¿íè òà ËÔÊ.

3. Ïðè íàÿâíîñò³ ïîêàç³â äî îïåðàòèâíîãî âòðó-
÷àííÿ, ñë³ä: à) ïðîâåñòè àíêåòóâàííÿ íà íàÿâí³ñòü
äåïðåñ³¿ çà PHQ-9 òà ïðè ¿¿ âèÿâëåí³ ñêåðóâàòè äî
ïñèõîòåðàïåâòà äëÿ êîðåêö³¿ ñòàíó; ïðè â³äñóòíîñò³
îçíàê äåïðåñ³¿ çà PHQ-9, ñë³ä ïðîâåñòè àíêåòóâàííÿ
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íà ð³âåíü àëåêñèòèì³¿ çà TAS-20 òà ïðè ¿¿ âèÿâëåí³
ñêåðóâàòè äî ïñèõîòåðàïåâòà äëÿ êîðåêö³¿ ñòàíó;
á) ïðîâåñòè îïåðàòèâíå âòðó÷àííÿ ç íàñòóïíèì òå-
ðàïåâòè÷íèì âåäåííÿì ïàö³ºíòà, çã³äíî ÓÊÏÌÄ.

4. ßêùî ó ïàö³ºíòà âèÿâëåíî JADI-A<1, òî ïðè
âèÿâëåíí³ ïðèéîìó ÃÊ òà /àáî â³äñóòíîñò³ ïðèéîìó
ÕÌÏÐÏ, çìåíøèòè äîçó ÃÊ òà ïðèçíà÷èòè íåîáõ³ä-
íå ë³êóâàííÿ çã³äíî ÓÊÏÌÄ.

5. ßêùî ó ïàö³ºíòà âèÿâëåíî JADI-Å>1, òî:
1) ñë³ä ïðîâåñòè àíêåòóâàííÿ íà íàÿâí³ñòü äåï-

ðåñ³¿ çà PHQ-9 òà ïðè ¿¿ âèÿâëåí³ ñêåðóâàòè äî ïñè-
õîòåðàïåâòà äëÿ êîðåêö³¿ ñòàíó; ïðè â³äñóòíîñò³ îç-
íàê äåïðåñ³¿ çà PHQ-9, ñë³ä ïðîâåñòè àíêåòóâàííÿ íà
ð³âåíü àëåêñèòèì³¿ çà îïèòóâàëüíèêîì TAS-20 òà
ïðè ¿¿ âèÿâëåí³ ñêåðóâàòè äî ïñèõîòåðàïåâòà äëÿ êî-
ðåêö³¿ ñòàíó;

2) ïðîâåñòè äîîáñòåæåííÿ:
à) ðåíòãåí³âñüêà äåíñèòîìåòð³ÿ äëÿ îö³íêè ñòàíó

ÌÙÊÒ â ä³ëÿíö³ øèéêè ñòåãíîâî¿ ê³ñòêè (ØÑÊ) ç
âðàõóâàííÿì â³êó òà ñòàò³ (ó æ³íîê ìîëîäîãî â³êó
äëÿ ä³àãíîñòèêè îñòåîïåí³¿ òà îñòåîïîðîçó ñë³ä âè-
êîðèñòîâóâàòè îäíî÷àñíî Ò- òà Z- ïîêàçíèêè). Ïðè
âèÿâëåí³ îçíàê çíèæåííÿ ÌÙÊÒ íèæ÷å ðåôåðåíò-
íèõ çíà÷åíü, ñë³ä îáñòåæèòè ð³âåíü â³òàì³íó Ä (25-
ÎÍ) â ñèðîâàòö³ êðîâ³ òà ïðè éîãî çíèæåíí³ äî ë³êó-
âàííÿ äîäàòè ïðåïàðàòè â³òàì³íó Ä. Êð³ì òîãî
ðåêîìåíäóâàòè ïàö³ºíòêàì àêòèâíó ë³êóâàëüíó
ã³ìíàñòèêó, òðèâàëå ïåðåáóâàííÿ íà ñâ³æîìó
ïîâ³òð³, ä³ºòîòåðàï³þ çáàãà÷åíó êàëüö³ºì òà â³òàì³-
íîì Ä, à ó ðàç³ âèÿâëåíîãî îñòåîïîðîçó – ðîçãëÿíó-
òè ïèòàííÿ ïðèçíà÷åííÿ á³ñôîñôàíàò³â, çã³äíî ðîç-
ðîáëåíèõ ºâðîïåéñüêèõ ðåêîìåíäàö³é [9];

á) êîíñóëüòàö³ÿ ë³êàðÿ-åíäîêðèíîëîãà.
5. Ïðè JADI-Å<1 ñë³ä ïðîäîâæóâàòè òåðàï³þ

çã³äíî Óí³ô³êîâàíîãî êë³í³÷íîãî ïðîòîêîëó íàäàííÿ
ìåäè÷íî¿ äîïîìîãè (ÓÊÏÌÄ) ïàö³ºíòàì ç Þ²À ç
êîíòðîëåì ñòàíó 1 ðàç â 3 ì³ñÿö³.

Îòæå, ïðè äîñÿãíåíí³ 18 ð³÷íîãî â³êó, ïàö³ºíò
ìàº áóòè ñêåðîâàíèì äî äîðîñëî¿ ðåâìàòîëîã³÷íî¿
ñëóæáè. Ðåâìàòîëîã äèòÿ÷î¿ ñëóæáè îõîðîíè çäîðî-
â’ÿ ìàº ï³äãîòóâàòè ³íôîðìàö³þ, ç çàçíà÷åííÿì âàð-
³àíòó Þ²À, â³êó äåáþòó çàõâîðþâàííÿ, íàÿâíîñò³
³ìóíîãåíåòè÷íèõ ³ ³ìóíîëîã³÷íèõ ìàðêåð³â, îòðèìà-
íî¿ òåðàï³¿ (ÕÌÏÐÏ, ÃÊ, ÁÒ), êóìóëÿòèâíî¿ äîçè
ïðåïàðàò³â, òðèâàëîñò³ ïðèéîìó, åôåêòèâíîñò³ òà
ïðè÷èíè â³äì³íè [1, 2].

ÂÈÑÍÎÂÊÈ

Îö³íêó àêòèâíîñò³ Þ²À â äîðîñëîìó â³ö³ ñë³ä
ïðîâîäèòè ç âèêîðèñòàííÿì ð³çíèõ øêàë çàëåæíî
â³ä âàð³àíòó: ïðè ïîë³àðòèêóëÿðíîìó ÐÔ(+) âàð³àíò³
Þ²À ñë³ä âèêîðèñòîâóâàòè DAS-28,

Âèçíà÷åííÿ À-ÖÖÏ, ÐÔ, ÀÍÀ, HLA-B27 º íåîá-
õ³äíèì âñ³ì ïàö³ºíòàì.

Ïðè íàÿâíîñò³ ïîçèòèâíèõ À-ÖÖÏ òà/àáî ÐÔ
ñë³ä á³ëüøå êîíòðîëþâàòè ñóãëîáîâ³ ïîøêîäæåííÿ,

à ñàìå – âåëè÷èíó êóòà ñóãëîá³â ç äåâ³àö³ÿìè òà êîí-
òðàêòóðàìè, îá’ºì àêòèâíèõ ðóõ³â ó øèéíîìó
â³ää³ë³ õðåáòà, â³äêðèâàííÿ ñêðîíåâî-ùåëåïíèõ ñóã-
ëîá³â.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Àêòóàëüíîñòü. Ïîëèàðòèêóëÿðíèé âàðèàíò þâåíèëüíîãî èäèîïàòè÷åñêîãî àðòðèòà (ÞÈÀ) – çàáîëåâàíèå, êîòîðîå íà÷è-
íàåòñÿ â äåòñêîì âîçðàñòå è âåä¸ò ê ïîðàæåíèþ ñóñòàâîâ è èíâàëèäèçàöèè âî âçðîñëîì âîçðàñòå ñî çíà÷èòåëüíûìè ñîöè-
àëüíûìè ïîòåðÿìè. Â 18 ëåò áîëüíûå ïåðåõîäÿò ïîä íàáëþäåíèå âçðîñëûõ ðåâìàòîëîãîâ, ÷òî ÷àñòî ñîïðîâîæäàåòñÿ ïîòåðåé
êîíòðîëÿ íàä çàáîëåâàíèåì èç-çà íåäîñòàòî÷íîãî êîìïëàåíñ êàê ñ ñòîðîíû ïàöèåíòà, òàê è ñî ñòîðîíû âðà÷à. Ñåãîäíÿ â Óê-
ðàèíå íåò äîêóìåíòèðîâàííîãî ïðîöåññà ïåðåäà÷è áîëüíûõ îò äåòñêîãî äî âçðîñëîãî âîçðàñòà. Ïîýòîìó ñîçäàíèå àëãîðèòìà
âåäåíèÿ òàêèõ áîëüíûõ ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé.

 Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî îöåíèòü êëèíèêî-ëàáîðàòîðíîå ñîñòîÿíèå è ðàçðàáîòàòü àëãîðèòì âåäåíèÿ âçðîñëûõ
ïàöèåíòîâ ñ ïîëèàðòèêóëÿðíèì âàðèàíòîì ÞÈÀ â çàâèñèìîñòè îò âûÿâëåíèÿ ÐÔ è / èëè À-ÖÖÏ.

 Ìàòåðèàëû è ìåòîäû. Â èññëåäîâàíèå âêëþ÷åíî 168 âçðîñëûõ ïàöèåíòîâ èç ðàçíûõ ðåãèîíîâ Óêðàèíû, êîòîðûì â äåò-
ñòâå ïîñòàâëåí äèàãíîç ÞÈÀ â ïåðèîä ìåæäó 1984 è 2014 ãîäàìè, áåç òÿæåëîé ñîïóòñòâóþùåé ïàòîëîãèè. Êðèòåðèÿìè
âêëþ÷åíèÿ áûëè: âîçðàñò îò 16 äî 60 ëåò; äëèòåëüíîñòü çàáîëåâàíèÿ áîëåå 3 ëåò; íàëè÷èå äîêóìåíòàëüíîãî ïîäòâåðæäåíèÿ â
äåòñêîì âîçðàñòå äèàãíîçà ÞÈÀ (àìáóëàòîðíàÿ êàðòî÷êà, âûïèñêè èç ñòàöèîíàðà). Ñðåäè áîëüíûõ ñ ÞÈÀ âûäåëåíî 53 ïà-
öèåíòà ñ ïîëèàðòèêóëÿðíèì âàðèàíòîì, èç íèõ 42 (25%) – ñ ÐÔ (-)ïîëèàðòðèòîì è 11 (6,5%) – ñ ÐÔ (+) ïîëèàðòðèòîì. Àêòèâ-
íîñòü çàáîëåâàíèÿ îöåíèâàëè ïî DAS28 è JADAS-10. Ïðîâîäèëè àíêåòèðîâàíèå ïàöèåíòîâ ñ ïîìîùüþ îïðîñíèêîâ SF-36,
HAQ, TAS-20, PHQ-9 è îöåíêó îòäàë¸ííûõ ñóñòàâíûõ JADI-A è âíåñóñòàâíûõ JADI-E ïîâðåæäåíèé. Ñòàòèñòè÷åñêèå èññëå-
äîâàíèÿ ïðîâîäèëè ñ ïîìîùüþ ïðîãðàììíîãî îáåñïå÷åíèÿ IBM SPPS Statistics version 25.0.0.0, ðåçóëüòàòû ñ÷èòàëèñü äîñòî-
âåðíûìè ïðè 5% êðèòè÷åñêîì óðîâíå (P <0,05).

Ðåçóëüòàòû. Âûÿâëåíî íåãàòèâíóþ ñâÿçü JADI-A ñ âåëè÷èíàìè ïîêàçàòåëåé ôèçè÷åñêîãî áëàãîïîëó÷èÿ ïàöèåíòà (r = -
0,27, ð <0,05) è èíäåêñîâ, ñ íèì ñâÿçàííûõ: ôèçè÷åñêîãî ôóíêöèîíèðîâàíèÿ (r = -0,24, ð < 0,05), èíòåíñèâíîñòüþ áîëè (r = -
0,24, ð <0,05), îáùåãî ñîñòîÿíèÿ çäîðîâüÿ (r = -0,24, ð <0,05), æèçíåííîé àêòèâíîñòüþ (r = -0, 19 ð <0,05), à òàêæå ñ âåëè÷è-
íàìè ïîêàçàòåëåé ñîöèàëüíîãî ôóíêöèîíèðîâàíèÿ (r = -0,27, ð <0,05), ïñèõè÷åñêîãî çäîðîâüÿ (r = -0,22, ð <0,05).
Âûðàæåííîñòü âíåñóñòàâíûõ îòäàë¸ííûõ ïîñëåäñòâèé JADI-Å êîððåëèðîâàëà íå òîëüêî ñ ïîêàçàòåëÿìè ôèçè÷åñêîãî áëàãî-
ïîëó÷èÿ ïàöèåíòà (r = -0,22, ð <0,05) è ñâÿçàíûõ ñ íèì èíäåêñîâ: ôèçè÷åñêîå ôóíêöèîíèðîâàíèå (r = -0,28, ð <0,05), èíòåí-
ñèâíîñòü áîëè (r = -0,20, ð <0,05), îáùåå ñîñòîÿíèå çäîðîâüÿ (r = -0,23, ð <0,05) è ïñèõè÷åñêîå çäîðîâüå (r = -0,23, ð <0,05),
íî è èìåëà ïîëîæèòåëüíóþ ñâÿçü ñ ÍÀÌ-À (r = 0,25, ð <0,05), øêàëîé äåïðåññèè (r = 0,28, ð <0, 05) è PHQ-9 (r = 0,28, ð
<0,05). Óñòàíîâëåíî äîñòîâåðíî íèæå óðîâåíü ôèçè÷åñêîãî çäîðîâüÿ ó áîëüíûõ, íóæäàþùèõñÿ â ïðîòåçèðîâàíèè (p <0,001),
ïî ñðàâíåíèþ ñ òåìè, ÷òî íå íóæäàþòñÿ â ïðîòåçèðîâàíèè.

 Âûâîä. Ðàçðàáîòàíû àëãîðèòìû âåäåíèÿ âçðîñëûõ ïàöèåíòîâ ñ ÞÈÀ, ïîëîæèòåëüíûõ ïî ÐÔ è / èëè À-ÖÖÏ, â çàâèñè-
ìîñòè îò âûÿâëåííûõ ñóñòàâíûõ è âíåñóñòàâíûõ ïîâðåæäåíèé è ïîòðåáíîñòè â ïðîòåçèðîâàíèè è ïñèõîëîãè÷åñêîãî ñîñòîÿ-
íèÿ.

Êëþ÷åâûå ñëîâà: þâåíèëüíûé èäèîïàòè÷åñêèé àðòðèò, âçðîñëûå, ïîëèàðòðèò, òàêòèêà âåäåíèÿ.
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ÞÂÅÍ²ËÜÍÎÃÎ ²Ä²ÎÏÀÒÈ×ÍÎÃÎ ÀÐÒÐÈÒÓ

ÑLINICAL AND LABORATORY DATA AND ALGORITHM OF MANAGEMENT OF ADULT
PATIENTS WITH POLYARTICULAR VARIANT OF JUVENILE IDIOPATHIC ARTHRITIS

Dzhus MB, Mostbauer GV, Karasevska TA, Shevchuk MI, Kulik MS

Bogomolets National Medical University, Kyiv, Ukraine
 dzhusm@yahoo.co.uk

Relevance. The polyarticular variant of juvenile idiopathic arthritis (JIA) is a disease that begins in childhood and leads to joint
damage and disability in adulthood with significant social losses. At 18, patients go under the supervision of adult rheumatologists,
often accompanied by loss of control of the disease due to insufficient compliance from both the patient and the physician. Today,
there is no documented process for the transfer of patients from childhood to adulthood in Ukraine. Therefore, creating an algorithm
for managing such patients is an urgent task.The polyarticular variant of JIA is a disease that begins in childhood and leads to joint
damage and disability in adulthood with significant social losses.

 Objective of this study was to evaluate the clinical and laboratory status and to develop an algorithm for managing adult patients
with polyarticular variant of JIA, depending on the detection of RF or/and A-CCP.

 Materials and methods. The study included 168 adult patients from different regions of Ukraine who were diagnosed with JIA
in childhood between 1984 and 2014 without severe comorbidities. Inclusion criteria were: 16 to 60 years old; duration of the disease
more than 3 years; the presence of documentary evidence of childhood diagnosis of JIA (ambulatory card, hospital records). Among
patients with JIA were identified 53 patients with polyarticular variant, of whom 42 or 25% – with RF (-) polyarthritis and 11 or 6.5%
– with RF (+) polyarthritis. The disease activity was evaluated by DAS28 and JADAS-10. The questionaries SF-36, HAQ, TAS-20,
PHQ-9 were analyzed and remote articular JADI-A and extra-articular JADI-E damages were evaluated. Statistical studies were
performed using IBM SPPS Statistics version 25.0.0.0 software, the results were considered to be reliable at 5% critical level (P
<0.05).

Results. The negative correlation of JADI-A and the patient’s physical well-being PCS (r = -0.27, p <0.05) and physical
functioning (r = -0.24, p < 0.05), pain intensity (r = -0.24, p <0.05), general health (r = -0.24, p <0.05), vital activity (r = -0, 19, p
<0,05), social functioning (r = -0,27, p <0,05), mental health (r = -0,22, p <0,05) according to SF-36. The severity of extra-articular
damages JADI-E correlated with PCS (r = -0.22, p <0.05) and physical functioning (r = -0.28, g <0.05), pain intensity (r = -0.20, p
<0.05), general health (r = -0.23, p <0.05), and mental health (r = -0.23, p <0.05), but also had a positive rcorrelation with HAM-A (r
= 0.25, p <0.05), depression scale (r = 0.28, p <0, 05) and PHQ-9 (r = 0.28, p <0.05). Significantly lower level of physical health was
established in patients who requires prosthetics (p <0.001) compared to those who did not need prosthetics.

Conclusion. Based on the results obtained, algorithms for managing adult patients with JIA positive for RF or
/ and A-CCP were developed, depending on the detected articular and extra-articular damages and the need for
prosthetics and the psychological status.

Keywords: juvenile idiopathic arthritis, adults, polyarthritis, management tactics.
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Ïàí÷åíêî Þ.Î.

Àêòóàëüí³ñòü. Îñíîâíîþ ïðè÷èíîþ ³íâàë³äè-
çàö³¿ âíàñë³äîê óðàæåíü çîðó ïðè öóêðîâîìó ä³àáåò³
2 òèïó (ÖÄ2Ò) îäíèì ç îñíîâíèõ óñêëàäíåíü º ä³à-
áåòè÷íà ðåòèíîïàò³ÿ (ÄÐ) òà ä³àáåòè÷íà ìàêóëîïàò³ÿ
(ÄÌÏ) [5, 7, 8]. Âæå ÷åðåç 10-15 ðîê³â çàõâîðþâàí-
íÿ ç’ÿâëÿþòüñÿ îçíàêè ÄÐ, à ç³ ñòàæåì ïîíàä 30
ðîê³â 90 % õâîðèõ ìàþòü öå óñêëàäíåííÿ [1, 12].
Ïðè íåïðîë³ôåðàòèâí³é ÄÐ ðîçâèòîê ÄÌÏ â³äáó-
âàºòüñÿ ó 3-38 % ïàö³ºíò³â, ïðè ïðåïðîë³ôåðàòèâí³é
– ó 20-63 %, à ïðè ïðîë³ôåðàòèâí³é ÄÐ – ê³ëüê³ñòü
çá³ëüøóºòüñÿ ïîíàä 70 % [10].

ÄÌÏ ïðîÿâëÿºòüñÿ ó âèãëÿä³ ì³êðîàíåâðèçì,
³íòðàðåòèíàëüíèõ ì³êðîñóäèííèõ àíîìàë³é (²ÐÌÀ),
òâåðäèõ åêñóäàò³â, ³øåì³¿ ³ çàäíüîãî â³äøàðóâàííÿ
ñêëîâèäíîãî ò³ëà â ìàêóë³, ìàêóëÿðíîãî íàáðÿêó [3,
4]. Âåëèêå çíà÷åííÿ ìàþòü é çì³íè ñêëîïîä³áíîãî
ò³ëà ³ çàäíüî¿ ã³àëî¿äíî¿ ìåìáðàíè (ÇÃÌ) [11].
Çì³íåíà ÇÃÌ ïåðåøêîäæàº ìåòàáîë³çìó ñ³òê³âêè,

âèêëèêàº ³ ï³äòðèìóº íàáðÿê ìàêóëè. Íåïîâíå ñàìî-
ñò³éíå â³äøàðóâàííÿ ñêëîâèäíîãî ò³ëà òàêîæ ìîæå
óòâîðþâàòè òàíãåíö³àëüí³ ìàêóëÿðí³ òðàêö³¿, ùî ïî-
ÿñíþº ñò³éê³ñòü ÄÌÏ äî ëàçåðêîàãóëÿö³¿ ³ ³íòðàâ³ò-
ðåàëüíèõ ³í’ºêö³é êîðòèêîñòåðî¿ä³â ³ àíòè-VEGF
ïðåïàðàò³â [7, 10, 11]. Â³òðåîìàêóëÿðíèé òðàêö³é-
íèé ñèíäðîì ìîæå ñóïðîâîäæóâàòèñÿ ÄÌÏ, ïðè
öüîìó ïîäîâæåííÿ òðàêö³¿ º ïðè÷èíîþ â³òðåîìàêó-
ëÿðíî¿ ñåïàðàö³¿ òà ê³ñòî¿äíèõ çì³í [6].

Äëÿ ë³êóâàííÿ á³ëüø âàæêèõ ³ ñò³éêèõ äî êîíñåð-
âàòèâíîãî ³ ëàçåðíîãî ìåòîä³â, à òàêîæ àíòè-VEGF
òåðàï³¿, ôîðì ÄÌÏ çàñòîñîâóþòü õ³ðóðã³÷íå ë³êó-
âàííÿ – â³òðåêòîì³þ ç åíäîëàçåðêîàãóëÿö³ºþ ñ³ò÷àñ-
òî¿ îáîëîíêè, òàìïîíàäîþ â³òðåàëüíî¿ ïîðîæíèíè,
âèäàëåííÿì çàäíüî¿ ã³àëî¿äíî¿ ìåìáðàíè ³ çà íåîáõ-
³äíîñò³ – ç ï³ë³íãîì âíóòð³øíüî¿ ïîãðàíè÷íî¿ ìåìá-
ðàíè ñ³òê³âêè (ÂÏÌ) [4, 11, 15]. Â³òðåêòîì³ÿ åôåê-
òèâíà äëÿ ë³êóâàííÿ ÄÌÏ, ïðè÷îìó åôåêò ìîæå
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Àêòóàëüí³ñòü. Â³äîìî äåê³ëüêà õ³ðóðã³÷íèõ ìåòîäèê ë³êóâàííÿ ä³àáåòè÷íî¿ ìàêóëîïàò³¿ (ÄÌÏ) ïðè öóêðîâîìó ä³àáåò³
(ÖÄ) 2 òèïó: çàêðèòà ñóáòîòàëüíà â³òðåêòîì³ÿ (ÇÑÂ), ÿêó, çà ïîêàçàííÿìè, êîìá³íóþòü ç ï³ë³íãîì âíóòð³øíüî¿ ïîãðàíè÷íî¿
ìåìáðàíè ñ³òê³âêè (ÂÏÌ), ïàíðåòèíàëüíîþ ëàçåðíîþ êîàãóëÿö³ºþ ñ³òê³âêè (ÏÐËÊ) òà ôàêîåìóëüñ³ô³êàö³ºþ êàòàðàêòè (ÔÅÊ).

Ìåòà. Âèâ÷èòè åôåêòèâí³ñòü ð³çíèõ âàð³àíò³â â³òðåîðåòèíàëüíèõ âòðó÷àíü, óñêëàäíåííÿ òà ÷àñòîòó ðåöèäèâ³â ÄÌÏ ó õâî-
ðèõ íà ÖÄ 2 òèïó.

Ìàòåð³àëè òà ìåòîäè. Ñïîñòåð³ãàëè 313 õâîðèõ íà ÖÄ 2 òèïó (313 î÷åé) ç ÄÌÏ òà ïî÷àòêîâîþ (1 ãðóïà; n=40), ïîì³ðíîþ
àáî òÿæêîþ íåïðîë³ôåðàòèâíîþ ä³àáåòè÷íîþ ðåòèíîïàò³ºþ (ÍÏÄÐ; 2 ãðóïà; n=92) òà ïðîë³ôåðàòèâíîþ ä³àáåòè÷íîþ ðåòèíî-
ïàò³ºþ (ÏÄÐ; 3 ãðóïà; n=181). Òÿæê³ñòü ä³àáåòè÷íî¿ ðåòèíîïàò³¿ ³ ÄÌÏ âñòàíîâëþâàëè â³äïîâ³äíî äî Ì³æíàðîäíî¿ êë³í³÷íî¿
øêàëè Àìåðèêàíñüêî¿ àêàäåì³¿ îôòàëüìîëîã³¿ (2002 ð.). 78 ïàö³ºíòàì âèêîíóâàëè òðüîõïîðòîâó ÇÑÂ; 85 ïàö³ºíòàì, êð³ì âè-
êîíàííÿ â³òðåêòîì³¿, áóëî äîäàòêîâî ïðîâåäåíî ï³ë³íã ÂÏÌ ó ìàêóëÿðí³é ä³ëÿíö³; 81 ïàö³ºíòó äîäàòêîâî äî ÇÑÂ òà ï³ë³íãà
ÂÏÌ áóëà ïðîâåäåíà ÏÐËÊ ñ³òê³âêè, òà ó 69 ïàö³ºíò³â äîäàòêîâî äî âñ³õ öèõ âòðó÷àíü áóëà âèêîíàíà ÔÅÊ. Äëÿ ñòàòèñòè÷-
íî¿ îáðîáêè îòðèìàíèõ äàíèõ âèêîðèñòîâóâàëè ïðîãðàìó Statistica 10 (StatSoft, Inc., USA).

Ðåçóëüòàòè. Åôåêòèâí³ñòü õ³ðóðã³÷íîãî ë³êóâàííÿ ÄÌÏ ñêëàëà 70,3%; íà 1-é ì³ñÿöü ñïîñòåðåæåííÿ ðåöèäèâè áóëè
â³äì³÷åí³ ó 23,0% âèïàäê³â, íà 3-é ì³ñÿöü – ó 18,2%, íà 6-é ì³ñÿöü – ó 10,2% ³ ÷åðåç ð³ê ñïîñòåðåæåííÿ – ó 24,9%. Åôåê-
òèâí³ñòü çàñòîñîâàíèõ ìåòîäèê ñêëàëà: ÇÑÂ – 67,9%; ÇÑÂ + ï³ë³íã ÂÏÌ – 72,9%; ÇÑÂ + ï³ë³íã ÂÏÌ + ÏÐËÊ – 71,6%; ÇÑÂ +
ï³ë³íã ÂÏÌ + ÏÐËÊ + ÔÅÊ – 68,1%. Ö³ ðîçá³æíîñò³ íå ìàëè ñòàòèñòè÷íî¿ çíà÷óùîñò³ (ð=0,87). Çà ìåòîäàìè ë³êóâàííÿ ÷àñ-
òîòà ðåöèäèâ³â íà ð³çíèõ ñòðîêàõ ñïîñòåðåæåííÿ ñóòòºâî íå â³äð³çíÿëàñÿ; ò³ëüêè ÷åðåç 1 ì³ñÿöü áóëè ÷àñò³øèìè ðåöèäèâè ó
õâîðèõ, ÿêèì çàñòîñîâóâàëè ìàêñèìàëüíó ê³ëüê³ñòü ð³çíîâèä³â îïåðàö³é (ÇÑÂ, ï³ë³íã ÂÏÌ, ÏÐËÊ ³ ÔÅÊ) – 31,9% (ð=0,025).
Ïðè çàñòîñóâàíí³ ò³ëüêè ÇÑÂ, à òàêîæ ïðè êîìïëåêñíîìó çàñòîñóâàíí³ âñ³õ îïåðàòèâíèõ âòðó÷àíü (ÇÑÂ, ï³ë³íã ÂÏÌ, ÏÐËÊ
³ ÔÅÊ) âñ³ ðåöèäèâè áóëè ðàíí³ìè, ç ÿêèõ á³ëüø³ñòü (77,3 ³ 80,0%, â³äïîâ³äíî) ìàëè ñò³éêèé õàðàêòåð. Ïðè ³íøèõ âàð³àíòàõ
õ³ðóðã³÷íîãî âòðó÷àííÿ á³ëüø³ñòü ðåöèäèâ³â (91-96%) â³äíîñèëàñÿ äî ðàíí³õ ñò³éêèõ òà ï³çí³õ. Åôåêòèâí³ñòü õ³ðóðã³÷íîãî
ë³êóâàííÿ çíèæóºòüñÿ ïðè îáòÿæåíí³ ðåòèíîïàò³¿ òà ñêëàäàº 72,5% ïðè ïî÷àòêîâ³é ÍÏÄÐ; 77,2% ïðè ïîì³ðí³é òà òÿæê³é
ÍÏÄÐ òà 66,3% ïðè ÏÄÐ. Õâîð³ ç ÄÏÐ ìàëè ÿê á³ëüøó ÷àñòîòó (33,7%), òàê ³ á³ëüøó òÿæê³ñòü ðåöèäèâ³â (ê³ëüê³ñòü ï³çí³õ ðå-
öèäèâ³â ó õâîðèõ 3 ãðóïè ïåðåâèùóâàëà òàêó ó õâîðèõ 1 òà 2 ãðóï ó 2,3 ðàçè; ð=0,001).

Âèñíîâîê. Ïðîâåäåí³ äîñë³äæåííÿ ïîêàçàëè âèñîêó åôåêòèâí³ñòü âñ³õ ìåòîäèê, ÿê³ á³ëüøîþ ì³ðîþ çàëåæàëè â³ä òÿæêîñò³
ðåòèíîïàò³¿ – áóëè íàéã³ðøèìè ïðè ÏÄÐ.

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò 2 òèïó, ä³àáåòè÷íà ìàêóëîïàò³ÿ, õ³ðóðã³÷íå ë³êóâàííÿ, åôåêòèâí³ñòü
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Õ²ÐÓÐÃ²×ÍÅ Ë²ÊÓÂÀÍÍß Ä²ÀÁÅÒÈ×ÍÎ¯ ÌÀÊÓËÎÏÀÒ²¯ Ó ÕÂÎÐÈÕ ÍÀ ÖÓÊÐÎÂÈÉ Ä²ÀÁÅÒ 2 ÒÈÏÓ: ÅÔÅÊÒÈÂÍ²ÑÒÜ,
ÓÑÊËÀÄÍÅÍÍß, ÐÅÖÈÄÈÂÈ

áóòè ïîë³ïøåíèé øëÿõîì äîäàòêîâîãî ï³ë³íãó ÂÏÌ
áåç çá³ëüøåííÿ ÷àñòîòè ³íòðàîïåðàö³éíèõ ³ ï³ñëÿî-
ïåðàö³éíèõ óñêëàäíåíü [13]. Ïîêàçàíî, ùî â³òðåêòî-
ì³ÿ ïðèçâîäèòü äî ñòðóêòóðíîãî òà ôóíêö³îíàëüíî-
ãî ïîë³ïøåííÿ îêðåìèõ ðåã³îí³â ñ³òê³âêè, çîêðåìà
ìàêóëè, àëå ïîêðàùåííÿ çîðó íå íàáàãàòî êðàùå,
í³æ ïðè âèêîðèñòàíí³ ëàçåðà [14]. Íàïðèêëàä, ãîñ-
òðîòà çîðó ó õâîðèõ ç íåòðàêö³éíèì ìàêóëÿðíèì íà-
áðÿêîì ç âèêîðèñòàííÿì â³òðåêòîì³¿ pars plana ç
ï³ë³íãîì ÂÏÌ ³ áåç íüîãî äîñòîâ³ðíî íå â³äð³çíÿëà-
ñÿ [16]. Â³òðåêòîì³ÿ pars plana â ïîºäíàíí³ ç îïåðà-
ö³ºþ ç âèäàëåííÿ êàòàðàêòè ó õâîðèõ íà ÖÄ ìàº õî-
ðîø³ ðåçóëüòàòè áåç ³ñòîòíîãî ï³äâèùåíîãî ðèçèêó
çíèæåííÿ ãîñòðîòè çîðó àáî ³íøèõ óñêëàäíåíü, ùî
âêàçóº íà âèñîêó åôåêòèâí³ñòü êîìá³íîâàíîãî õ³ðóð-
ã³÷íîãî âòðó÷àííÿ [17].

Ìåòà: âèâ÷èòè åôåêòèâí³ñòü ð³çíèõ âàð³àíò³â
â³òðåîðåòèíàëüíèõ âòðó÷àíü çà ê³ëüê³ñòþ ðåöèäèâ³â
ÄÌÏ ó õâîðèõ íà ÖÄ 2 òèïó.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Ï³ä íàøèì ñïîñòåðåæåííÿì ïåðåáóâàëè 313 õâî-
ðèõ íà ÖÄ 2 òèïó (313 î÷åé) ç ÄÌÏ òà ïî÷àòêîâîþ
(1 ãðóïà; n=40), ïîì³ðíîþ àáî òÿæêîþ íåïðîë³ôåðà-
òèâíîþ ä³àáåòè÷íîþ ðåòèíîïàò³ºþ (ÍÏÄÐ; 2 ãðóïà;
n=92) òà ïðîë³ôåðàòèâíîþ ä³àáåòè÷íîþ ðåòèíîïà-
ò³ºþ (ÏÄÐ; 3 ãðóïà; n=181).

Óñ³ì õâîðèì áóëî ïðîâåäåíî çàãàëüíîïðèéíÿò³
îôòàëüìîëîã³÷í³ äîñë³äæåííÿ, ùî âêëþ÷àëè â³çî-
ìåòð³þ, ñòàòè÷íó ïåðèìåòð³þ Humphrey, ðåôðàêòî-
ìåòð³þ, òîíîìåòð³þ, á³îì³êðîñêîï³þ, ãîí³îñêîï³þ,
îôòàëüìîñêîï³þ çà äîïîìîãîþ àñôåðè÷íî¿ ë³íçè
Volk Super / Field (NC USA) ³ êîíòàêòíî¿ òðüîõäçåð-
êàëüíî¿ ë³íçè Ãîëüäìàíà. Õâîðèì âèêîíóâàëè ñïåê-
òðàëüíîäîìåíó îïòè÷íó êîãåðåíòíó òîìîãðàô³þ
(ÎÑÒ) íà ïðèëàä³ Optopoltechnology, SOCT,
Copernicus REVO (ïðîòîêîë Retina3D, RetinaRaster)
³ ÎÑÒ â ðåæèì³ «Àíã³î» (ïðîòîêîë RetinaAngio,
wide 6x6 mm). Òàêîæ ïðîâîäèëè äîñë³äæåííÿ î÷íî-
ãî äíà íà ôóíäóñ-êàìåð³ ç éîãî ôîòîãðàôóâàííÿì â
7 ñòàíäàðòíèõ ïîëÿõ â³äïîâ³äíî äî ìîäèô³êîâàíî¿
ETDRS ñèñòåìè êë³í³÷íèõ îçíàê AirlieHouse.

Ð³âåíü òÿæêîñò³ ÄÐ ³ ÄÌÏ âñòàíîâëþâàëè â³äïî-
â³äíî äî Ì³æíàðîäíî¿ êë³í³÷íî¿ øêàëè òÿæêîñò³ ä³à-
áåòè÷íî¿ ðåòèíîïàò³¿ ³ ä³àáåòè÷íî¿ ìàêóëîïàò³¿ Àìå-
ðèêàíñüêî¿ àêàäåì³¿ îôòàëüìîëîã³¿ (2002 ð.) [5, 9].

Ïîêàçàìè äëÿ ïðîâåäåííÿ õ³ðóðã³÷íîãî âòðó÷àí-
íÿ áóëè ïðîãðåñóþ÷å çíèæåííÿ ãîñòðîòè çîðó,
çì³íè ïîëÿ çîðó â öåíòðàëüíèõ ³ ïàðàöåíòðàëüíèõ
â³ää³ëàõ, çì³íè ÿêîñò³ çîðó íà òë³ ÍÏÄÐ ç ðåôðàê-
òåðíèì ìàêóëÿðíèì íàáðÿêîì àáî ìàêóëÿðíèì íà-
áðÿêîì ç íàÿâí³ñòþ òàíãåíö³àëüíèõ òðàêö³é, ÿê³ ç’ÿ-
âèëèñü âíàñë³äîê íåïîâíîãî â³äøàðóâàííÿ çàäíüî¿
ã³àëî¿äíî¿ ìåìáðàíè ñêëîâèäíîãî ò³ëà, à òàêîæ ÏÄÐ
ç ðåôðàêòåðíèì ìàêóëÿðíèì íàáðÿêîì, íàÿâí³ñòþ
åï³ðåòèíàëüíèõ ìåìáðàí òà íàÿâí³ñòþ òàíãåíö³àëü-

íèõ òà îñåâèõ òðàêö³é ñ³òê³âêè òà çàãðîçîþ òðàêö³é-
íîãî â³äøàðóâàííÿì ñ³òê³âêè, à òàêîæ íàÿâí³ñòþ ãå-
ìîôòàëüìà, ïðåðåòèíàëüíèõ òà ñóáã³ëî¿äàëüíèõ êðî-
âîâèëèâ³â.

Ïàö³ºíòè îòðèìóâàëè ð³çíè âèäè â³òðåîðåòèíàëü-
íèõ âòðó÷àíü. 78 ïàö³ºíòàì âèêîíóâàëè òðüîõïîðòî-
âó çàêðèòó ñóáòîòàëüíó â³òðåêòîì³þ (ÇÑÂ) 25+ íà
àïàðàò³ Constellation Vision System («Alcon», ÑØÀ).

85 ïàö³ºíòàì â õîäå â³òðåêòîì³¿ áóâ ïðîâåäåíèé
ï³ë³íã ÂÏÌ ó ìàêóëÿðí³é ä³ëÿíö³ ä³àìåòðîì 2,5–
3,5 ìì.

81 ïàö³ºíòó äîäàòêîâî äî ÇÑÂ òà ï³ë³íãà ÂÏÌ
áóâ ïðîâåäåíèé ïåðøèé åòàï ïàíðåòèíàëüíî¿ ëàçåð-
êîàãóëÿö³¿ (ÏÐËÊ) ñ³òê³âêè.

69 ïàö³ºíòàì äîäàòêîâî äî öèõ âòðó÷àíü áóëà
âèêîíàíà ôàêîåìóëüñ³ô³êàö³ÿ êàòàðàêòè (ÔÅÊ).

Óñ³õ õâîðèõ îáñòåæóâàëè ÷åðåç 1, 3, 6 ì³ñÿö³â ³ 1
ð³ê ï³ñëÿ îïåðàö³¿. Âèçíà÷àëè åôåêòèâí³ñòü, ÷àñòîòó
ðåöèäèâ³â ÄÌÏ ï³ñëÿ õ³ðóðã³÷íîãî ë³êóâàííÿ.

Äëÿ ñòàòèñòè÷íî¿ îáðîáêè îòðèìàíèõ äàíèõ âè-
êîðèñòîâóâàëè ïðîãðàìó Statistica 10 (StatSoft, Inc.,
USA) [2]. Ï³ñëÿ ïðîâåäåííÿ òåñò³â Êîëìîãîðîâà-
Ñì³ðíîâà, Àíäåðñîíà-Äàðë³íãà ³ õ³-êâàäðàò Ï³ðñîíà
(  2) áóâ âñòàíîâëåíèé â³äì³ííèé â³ä íîðìàëüíîãî
õàðàêòåð ðîçïîä³ëó âàð³àö³éíèõ ðÿä³â (p<0,05). Ó
çâ’ÿçêó ç öèì äëÿ îïèñîâî¿ ñòàòèñòèêè ê³ëüê³ñíèõ
äàíèõ âèêîðèñòîâóâàëè ìåä³àíó (Me) òà ïåðøèé ³
òðåò³é êâàðò³ë³ (Q1; Q3) âàð³àö³éíèõ ðÿä³â. Äëÿ ïî-
ð³âíÿííÿ êàòåãîð³àëüíèõ çì³ííèõ âèêîðèñòîâóâàëè
òàáëèö³ ñïîëó÷åííÿ ³ íåïàðàìåòðè÷íèé êðèòåð³é   2
Ï³ðñîíà. Ó âñ³õ âèïàäêàõ ñòàòèñòè÷íîãî îö³íþâàí-
íÿ çíà÷åííÿ ð<0,05 ââàæàëè â³ðîã³äíèìè.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÞÂÀÍÍß

Ìàêñèìàëüíà êîðåãîâàíà ãîñòðîòà çîðó äî îïå-
ðàö³¿ êîëèâàëàñü â³ä 0,01 äî 0,9 ³ â ñåðåäíüîìó ñêëà-
ëà 0,174±0,012. Íà 97 î÷àõ (31,09 %) áóëî âèçíà÷å-
íî öåíòðàëüí³ òà ïàðàöåíòðàëüí³ â³äíîñí³ àáî
àáñîëþòí³ ñêîòîìè. Äî îïåðàö³¿ õâîð³ ìàëè ÄÌÏ ó
âèãëÿä³ ì³êðîàíåâðèçì òà ì³êðîãåìîððàã³é ó ìàêó-
ëÿðíèé ä³ëÿíö³, ³íòðàðåòèíàëüíèõ ì³êðîñóäèííèõ
àíîìàë³é (²ÐÌÀ), â³äêëàäåííÿ òâåðäèõ åêñóäàò³â, à
òàêîæ ìàêóëÿðíèé íàáðÿê ð³çíîãî ñòóïåíÿ ïðîÿâó ç
ê³ñòîçíèìè ïîðîæíèíàìè. Ñåðåäíÿ òîâùèíà ñ³ò-
ê³âêè êîëèâàëàñü â³ä 195 ìêì äî 880 ìêì ³ â ñåðåä-
íüîìó ñêëàëà 358,09±6,96 ìêì.

Îïåðàòèâí³ âòðó÷àííÿ áóëè âèêîíàí³ â ïîâíîìó
îáñÿç³. Ùîäî ³íòðàîïåðàö³éíèõ óñêëàäíåíü â³äçíà-
÷åíî ì³êðîãåìîðàã³¿ ï³ñëÿ âèäàëåííÿ ÂÏÌ ó 6-7 %
âèïàäê³â, ÿê³ ðîçñìîêòàëèñÿ áåç äîäàòêîâîãî ë³êó-
âàííÿ ïðîòÿãîì ïåðøèõ äâîõ ä³á ï³ñëÿ îïåðàö³¿. Ó
2-3% âèïàäê³â äî ìîìåíòó çàê³í÷åííÿ â³òðåêòîì³¿
áóâ âèçíà÷åíèé ÷àñòêîâèé ãåìîôòàëüì. Éîãî ïîøè-
ðåííÿ áóëî áëîêîâàíå òàìïîíàäîþ â³òðåàëüíî¿ ïî-
ðîæíèíè ÏÔÎÑ (DK-Line) ³ çá³ëüøåííÿì ïàðà-
ìåòð³â ³ðèãàö³¿ äî 40,0 ìì ðò. ñò. Ï³ñëÿ çóïèíêè
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êðîâîòå÷³ ÏÔÎÑ áóëî âèâåäåíî, ïàðàìåòðè ³ðèãàö³¿
íîðìàë³çîâàíî äî 25,0 ìì ðò. ñò. Ó âñ³õ âèïàäêàõ
ãåìîôòàëüì ðåãðåñóâàâ áåç äîäàòêîâîãî ë³êóâàííÿ
ïðîòÿãîì 2-3 ä³á ï³ñëÿ îïåðàö³¿.

×àñòîòà ðåöèäèâ³â ïðîòÿãîì ðîêó ï³ñëÿ îïåðàö³¿
çàãàëîì ñêëàëà 29,7% (93 îêà), îòæå åôåêòèâí³ñòü
õ³ðóðã³÷íîãî ë³êóâàííÿ ÄÌÏ ñêëàëà 70,3%. Ó ï³ñëÿ-
îïåðàö³éíîìó ïåð³îä³ íà 1 ì³ñÿöü ñïîñòåðåæåííÿ
ðåöèäèâè áóëè â³äì³÷åí³ ó 23,0% (72 îêî), íà 3
ì³ñÿöü – ó 18,2% (57 î÷åé), íà 6 ì³ñÿöü – ó 10,2%
(32 îêà) ³ ÷åðåç ð³ê ñïîñòåðåæåííÿ – ó 24,9% (78
î÷åé).

Â çàëåæíîñò³ â³ä çàñòîñîâàíîãî ìåòîäó õ³ðóðã³÷-
íîãî ë³êóâàííÿ çàãàëüíà ÷àñòîòà ðåöèäèâ³â ÄÌÏ
ïðîòÿãîì âñüîãî ñïîñòåðåæåííÿ ïðåäñòàâëåíà ó òàá-
ëèö³ 1.

Â³ä çàãàëüíî¿ ê³ëüêîñò³ õâîðèõ, ÿêèì áóëà çàñòî-
ñîâàíà ÇÑÂ, ÷àñòîòà óñêëàäíåíü ñêëàëà 32,1% (25
î÷åé), ïðè çàñòîñóâàíí³ ÇÑÂ ³ ï³ë³íãó ÂÏÌ – 27,1%
(23 îêà), ïðè çàñòîñóâàíí³ ÇÑÂ, ï³ë³íãó ÂÏÌ ³
ÏÐËÊ – 28,4% (23 îêà) ³ ïðè çàñòîñóâàíí³ ÇÑÂ,
ï³ë³íãó ÂÏÌ, ÏÐËÊ ³ ÔÅÊ – 31,9% (22 îêà). Â³äïî-
â³äíî, åôåêòèâí³ñòü çàñòîñîâàíèõ ìåòîäèê ñêëàëà:
ÇÑÂ – 67,9%; ÇÑÂ + ï³ë³íã ÂÏÌ – 72,9%; ÇÑÂ +
ï³ë³íã ÂÏÌ + ÏÐËÊ – 71,6%; ÇÑÂ + ï³ë³íã ÂÏÌ +
ÏÐËÊ + ÔÅÊ – 68,1%. Ïðè÷îìó ö³ ðîçá³æíîñò³ íå
ìàëè ñòàòèñòè÷íî¿ çíà÷óùîñò³ (ð=0,87).

Ââàæàºòüñÿ, ùî íàéá³ëüø íåáåçïå÷íèìè ðåöèäè-
âàì º ï³çí³ ðåöèäèâè, òîáòî ò³, ùî âèíèêàþòü ÷åðåç
6 ì³ñÿö³â òà 1 ð³ê ï³ñëÿ îïåðàö³¿, îñê³ëüêè º ñò³éêè-
ìè ³ âæå íå êîðèãóþòüñÿ ïîäàëüøèìè îïåðàòèâíè-
ìè âòðó÷àííÿìè [4, 11]. Ðàíí³ ðåöèäèâè ìàþòü òåí-
äåíö³þ äî çíèêíåííÿ, òîáòî º ïåðåõ³äíèìè.

Ó íàøîìó äîñë³äæåíí³ áóëî ïðîñë³äêîâàíî, ÿê
ñàìå ðîçïîä³ëÿþòüñÿ ðåöèäèâè õ³ðóðã³÷íîãî ë³êó-
âàííÿ ÄÌÏ â çàëåæíîñò³ â³ä òåðì³íó ¿õ ïîÿâëåííÿ
(òàáë. 2). Âñ³ ðåöèäèâè áóëî ïîä³ëåíî íà òðè âèäè:
ðàíí³ ïåðåõ³äí³ – ò³, ùî âèíèêàëè íà 1-3 ì³ñÿö³ òà ó
ïîäàëüøîìó çíèêàëè; ðàíí³ ñò³éê³ – ò³, ùî âèíèêàëè
íà 1-3 ì³ñÿö³ òà ïîò³ì ëèøàëèñÿ íà 6 ì³ñÿö³â ³ 1 ð³ê;
ï³çí³ – ò³, ùî âèíèêàëè ÷åðåç 6 ì³ñÿö³â ³ 1 ð³ê.

Àíàë³ç ó òàêîìó ðîçð³ç³ ïîêàçàâ äåÿê³ â³äì³ííîñò³
ì³æ çàñòîñîâàíèìè ìåòîäàìè õ³ðóðã³÷íîãî ë³êóâàí-
íÿ ÄÌÏ. Òàê, íàéá³ëüø ÷àñòèìè âèÿâèëèñÿ ðàíí³
ñò³éê³ ðåöèäèâè, ÿê³ ïî ð³çíèì ìåòîäàì ë³êóâàííÿ
ñêëàëè â³ä 16,1% äî 25,6%. Ï³çí³ óñêëàäíåííÿ áóëè
â³äñóòí³ ó õâîðèõ ïðè çàñòîñóâàíí³ ÇÑÂ òà ïðè çàñ-
òîñóâàíí³ ÇÑÂ, ï³ë³íãó ÂÏÌ, ÏÐËÊ ³ ÔÅÊ. Ó îñòàí-
íüîìó âèïàäêó ð³çíèöÿ ì³æ ãðóïàìè ìàëà ñòàòèñ-
òè÷íó çíà÷óù³ñòü (ð=0,001).

Òàêèì ÷èíîì, ïðè çàñòîñóâàíí³ ÇÑÂ, à òàêîæ ïðè
çàñòîñóâàíí³ ÇÑÂ, ï³ë³íãó ÂÏÌ, ÏÐËÊ ³ ÔÅÊ âñ³
ðåöèäèâè áóëè ðàíí³ìè, ç ÿêèõ á³ëüø³ñòü (77,3 ³
80,0%, â³äïîâ³äíî) ìàëè ñò³éêèé õàðàêòåð. Ïðè çàñ-
òîñóâàíí³ ÇÑÂ ç ï³ë³íãîì ÂÏÌ, à òàêîæ ïðè çàñòî-
ñóâàíí³ ÇÑÂ, ï³ë³íãó ÂÏÌ ³ ÏÐËÊ á³ëüø³ñòü ðåöè-
äèâ³â â³äíîñèëàñÿ äî ðàíí³õ ñò³éêèõ òà ï³çí³õ
(â³äïîâ³äíî, 91,3% òà 95,7%), à îòæå – ìàëè íåñïðè-
ÿòëèâèé õàðàêòåð.

Ó äàíîìó äîñë³äæåíí³ ïðèéìàëè ó÷àñòü õâîð³ ç
ÄÌÏ, ÿêà âèíèêëà íà òë³ ÄÐ ð³çíî¿ òÿæêîñò³. Îòæå,
íàìè áóëî îêðåìî ïðîàíàë³çîâàíî ðîçïîä³ë ÷àñòîò
ðåöèäèâ³â ïî ãðóïàì õâîðèõ (òàáë. 3).

×àñòîòà ðåöèäèâ³â ïðîòÿãîì ðîêó ñêëàëà: ó 1
ãðóï³ – 27,5% (11 î÷åé), ó 2 – 22,8% (21 îêî) ³ ó 3 –
33,7% (61 îêî). Öå âêàçóâàëî íà çàëåæí³ñòü ÷àñòîòè

Ïðèì³òêè: n – ê³ëüê³ñòü õâîðèõ ³ç çàñòîñîâàíèì ìåòîäîì ë³êóâàííÿ; êðèòåð³é Ï³ðñîíà   2=0,714; ð=0,870

Òàáëèöÿ 1
Ðîçïîä³ë õâîðèõ çà íàÿâí³ñòþ ³ â³äñóòí³ñòþ ðåöèäèâ³â ÄÌÏ â çàëåæíîñò³

â³ä ìåòîä³â ë³êóâàííÿ (çà óñ³ìà ãðóïàìè õâîðèõ)

Ïðèì³òêè: n – çàãàëüíà ê³ëüê³ñòü õâîðèõ ³ç çàñòîñîâàíèì ìåòîäîì ë³êóâàííÿ;   2 – êðèòåð³é Ï³ðñîíà; ð – â³ðîã³äí³ñòü â³äì³ííîñòåé ì³æ-
ãðóïîâèõ ïîð³âíÿíü

Òàáëèöÿ 2
×àñòîòà ðåöèäèâ³â ÄÌÏ çà ìåòîäàìè ë³êóâàííÿ â çàëåæíîñò³ â³ä òåðì³íó ¿õ âèíèêíåííÿ
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ðåöèäèâ³â â³ä òÿæêîñò³ ÄÐ – ¿õ á³ëüøà ê³ëüê³ñòü
â³äì³÷åíà ïðè ÄÏÐ. Îäíàê, òðåáà çàçíà÷èòè, ùî ïðè
çàãàëüíîìó àíàë³ç³ öÿ ð³çíèöÿ íå íàáóâàëà ñòàòèñ-
òè÷íî¿ çíà÷óùîñò³ (ð=0,180), ùî ïîòðåáóâàëî á³ëüø
ðåòåëüíîãî àíàë³çó. Îòæå, â ö³ëîìó, åôåêòèâí³ñòü
õ³ðóðã³÷íîãî ë³êóâàííÿ ÄÌÏ ñêëàäàº 72,5% ïðè ïî-
÷àòêîâ³é ÍÏÄÐ; 77,2% – ïðè âèðàæåí³é ÍÏÄÐ òà
66,3% – ïðè ÏÄÐ. Àëå òàêèé ðåçóëüòàò, íà íàø ïî-
ãëÿä, íå ì³ã ââàæàòèñÿ çà îñòàòî÷íèé ³ ïîòðåáóâàâ
á³ëüø äåòàëüíîãî âèâ÷åííÿ.

Àíàë³ç ÷àñòîòè ðåöèäèâ³â ó ãðóïàõ õâîðèõ (òàáë.
4) çà ñòðîêàìè ñïîñòåðåæåííÿ ïîêàçàâ, ùî ¿õ ìàêñè-
ìàëüíà ê³ëüê³ñòü ïðèòàìàííà 3 ãðóï³ õâîðèõ
(32,2%), ùî ìàëî ñòàòèñòè÷íó çíà÷óù³ñòü ÷åðåç ð³ê
ñïîñòåðåæåííÿ íà ð³âí³ ð=0,008.

×åðåç 3 ì³ñÿö³ ÷àñòîòà ðåöèäèâ³â áóëà á³ëüøîþ ó
1,7 ðàçè ó òðåò³é ãðóï³, í³æ ó ïåðø³é òà äðóã³é. ×å-
ðåç 6 ì³ñÿö³â ó 1 ãðóï³ çàãàëîì ðåöèäèâ³â íå áóëî.
×åðåç 1 ð³ê ÷àñòîòà ðåöèäèâ³â ó 3 ãðóï³ çíîâ ïåðåâè-
ùóâàëà òàêó ó 1 òà 2 ãðóïàõ ó 1,8 òà 2,0 ðàçè, â³äïî-
â³äíî (ð=0,008).

Çà òèïîì ðåöèäèâ³â, õàðàêòåð ðîçïîä³ëó áóâ òà-
êèì (òàáë. 5). Ó âñ³õ ãðóïàõ ïåðåâàæàëè ðàíí³ ñò³éê³
óñêëàäíåííÿ, ÿê³ ñòàíîâèëè â³ä 54,5% ó 1 ãðóï³ äî
72,1% ó 3 (% â³ä ê³ëüêîñò³ óñêëàäíåíü ó ãðóï³). Ïðè
öüîìó ñåðåä ðåøòè óñêëàäíåíü ó 1 ãðóï³ ÷àñò³øå

áóëè ðàíí³ ïåðåõ³äí³ (36,4%), òîä³ ÿê ó 3 ãðóï³ –
ï³çí³ (21,3%).

Îòæå, íå ò³ëüêè ê³ëüê³ñòü, àëå é á³ëüøà òÿæê³ñòü
ðåöèäèâ³â áóëà õàðàêòåðíà äëÿ 3 ãðóïè, äå àáñîëþò-
íà á³ëüø³ñòü (93,4%) òàêèõ âèïàäê³â ñêëàëè ðàíí³
ñò³éê³ òà ï³çí³ ðåöèäèâè. Ê³ëüê³ñòü ï³çí³õ ðåöèäèâ³â
ó õâîðèõ 3 ãðóïè ïåðåâèùóâàëà òàêó ó õâîðèõ 1 òà 2
ãðóï ó 2,3 ðàçè (ð=0,001). Îòæå, â ö³ëîìó, õâîð³ ç
ÄÏÐ ìàëè ÿê á³ëüøó ÷àñòîòó, òàê ³ á³ëüøó òÿæê³ñòü
ðåöèäèâ³â ïðè õ³ðóðã³÷íîìó ë³êóâàííÿ ÄÌÏ, à,
îòæå, åôåêòèâí³ñòü ïðè âèêîíàíí³ õ³ðóðã³÷íèõ âòðó-
÷àíü äëÿ ë³êóâàííÿ ÄÌÏ áóëà íèæ÷îþ ïðè ÏÄÐ, ùî
îñîáëèâî ñòîñóâàëîñÿ ñò³éêèõ òà ï³çí³õ ðåöèäèâ³â.

Ïðè àíàë³ç³ âïëèâó ìåòîä³â ë³êóâàííÿ íà ÷àñòîòó
ðåöèäèâ³â ÄÌÏ ó ãðóïàõ õâîðèõ îêðåìî ïî âñ³ì
òåðì³íàì ñïîñòåðåæåííÿ (÷åðåç 1, 3, 6 ì³ñÿö³â ³ 1
ð³ê) âñòàíîâëåíî, ùî ð³çíèöÿ ó ê³ëüêîñò³ ðåöèäèâ³â
ÄÌÏ ïðè âèêîðèñòàíí³ ð³çíèõ ìåòîä³â õ³ðóðã³÷íîãî
ë³êóâàííÿ çà æîäíèì ç òåðì³í³â ñïîñòåðåæåííÿ íå
áóëà ñòàòèñòè÷íî çíà÷óùîþ (p>0,7). Öå ùå ðàç
ï³äòâåðäæóº îäíàêîâó åôåêòèâí³ñòü ìåòîä³â ë³êó-
âàííÿ ÄÌÏ, ùî áóëî çàñòîñîâàíî. Íàòîì³ñòü, ÷³òêî
ïðîÿâëÿëàñÿ çàëåæí³ñòü åôåêòèâíîñò³ ë³êóâàííÿ
ÄÌÏ â³ä òÿæêîñò³ ÄÐ. Òàê, ó õâîðèõ 1 ãðóïè
ê³ëüê³ñòü ðåöèäèâ³â ïðîòÿãîì ñïîñòåðåæåííÿ çà
âñ³ìà ìåòîäàìè êîëèâàëàñÿ â³ä 0% äî 16,7%, ó õâî-

Ïðèì³òêè: n – çàãàëüíà ê³ëüê³ñòü õâîðèõ â ãðóïàõ; êðèòåð³é Ï³ðñîíà   2=3,43; ð=0,180

Òàáëèöÿ 3
Ðîçïîä³ë õâîðèõ çà íàÿâí³ñòþ ³ â³äñóòí³ñòþ ðåöèäèâ³â ÄÌÏ ïî ãðóïàì õâîðèõ

(çà âñ³ìà ìåòîäàìè ë³êóâàííÿ)

Ïðèì³òêè: n – çàãàëüíà ê³ëüê³ñòü õâîðèõ â ãðóïàõ;   2 – êðèòåð³é Ï³ðñîíà; ð – â³ðîã³äí³ñòü â³äì³ííîñòåé ì³æãðóïîâèõ ïîð³âíÿíü

Òàáëèöÿ 4
×àñòîòà ðåöèäèâ³â ÄÌÏ çà ãðóïàìè õâîðèõ (çà âñ³ìà ìåòîäàìè ë³êóâàííÿ)

Òàáëèöÿ 5
×àñòîòà ðåöèäèâ³â ÄÌÏ ïî ãðóïàì õâîðèõ â çàëåæíîñò³ â³ä òåðì³íó ¿õ âèíèêíåííÿ

Ïðèì³òêè: n – çàãàëüíà ê³ëüê³ñòü õâîðèõ â ãðóïàõ;   2 – êðèòåð³é Ï³ðñîíà; ð – â³ðîã³äí³ñòü â³äì³ííîñòåé ì³æãðóïîâèõ ïîð³âíÿíü
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ðèõ 2 ãðóïè – â³ä 13,3% äî 37,5%, òîä³ ÿê ó õâîðèõ 3
ãðóïè – â³ä 50,0% äî 86,7%. Îòæå, åôåêòèâí³ñòü
õ³ðóðã³÷íîãî ë³êóâàííÿ ÄÌÏ ÷³òêî çàëåæèòü â³ä ïî-
÷àòêîâî¿ òÿæêîñò³ ÄÐ – âîíà íàéã³ðøà ïðè ÏÄÐ.

ÂÈÑÍÎÂÊÈ

1. Åôåêòèâí³ñòü çàñòîñîâàíèõ ìåòîäèê ñêëàëà:
çàêðèòà ñóáòîòàëüíà â³òðåêòîì³ÿ – 67,9%; çàêðèòà
ñóáòîòàëüíà â³òðåêòîì³ÿ + ï³ë³íã âíóòð³øíüî¿ ïîãðà-
íè÷íî¿ ìåìáðàíè ñ³òê³âêè – 72,9%; çàêðèòà ñóáòî-
òàëüíà â³òðåêòîì³ÿ + ï³ë³íã âíóòð³øíüî¿ ïîãðàíè÷-
íî¿ ìåìáðàíè ñ³òê³âêè + ÏÐËÊ – 71,6%; çàêðèòà
ñóáòîòàëüíà â³òðåêòîì³ÿ + ï³ë³íã âíóòð³øíüî¿ ïîãðà-
íè÷íî¿ ìåìáðàíè ñ³òê³âêè + ïàíðåòèíàëüíà ëàçåðíà
êîàãóëÿö³ºÿ ñ³òê³âêè + ôàêîåìóëüñ³ô³êàö³ÿ êàòàðàê-
òè – 68,1% (ð=0,87).

2. Íà 1 ì³ñÿöü ñïîñòåðåæåííÿ ðåöèäèâè áóëè
â³äì³÷åí³ ó 23,0% âèïàäê³â, íà 3 ì³ñÿöü – ó 18,2%,
íà 6 ì³ñÿöü – ó 10,2% ³ ÷åðåç ð³ê ñïîñòåðåæåííÿ – ó
24,9%.

3. Ïðè âèêîíàíí³ çàêðèòî¿ ñóáòîòàëüíî¿ â³òðåê-
òîì³¿, à òàêîæ ïðè çàñòîñóâàíí³ çàêðèòî¿ ñóáòîòàëü-
íî¿ â³òðåêòîì³¿, ï³ë³íãó âíóòð³øíüî¿ ïîãðàíè÷íî¿
ìåìáðàíè ñ³òê³âêè, ïàíðåòèíàëüíà ëàçåðíà êîàãóëÿ-
ö³ºÿ ñ³òê³âêè ³ ôàêîåìóëüñ³ô³êàö³ºþ êàòàðàêòè âñ³
ðåöèäèâè áóëè ðàíí³ìè, ç ÿêèõ á³ëüø³ñòü ìàëè
ñò³éêèé õàðàêòåð. Ïðè ³íøèõ âàð³àíòàõ õ³ðóðã³÷íîãî
âòðó÷àííÿ á³ëüø³ñòü ðåöèäèâ³â (91-96%) â³äíîñèëà-
ñÿ äî ðàíí³õ ñò³éêèõ òà ï³çí³õ.

4. Åôåêòèâí³ñòü õ³ðóðã³÷íîãî ë³êóâàííÿ ä³àáå-
òè÷íî¿ ìàêóëîïàò³¿ çíèæóºòüñÿ ïðè îáòÿæåíí³ ðåòè-
íîïàò³¿ òà ñêëàäàº 72,5% ïðè ïî÷àòêîâ³é íåïðîë³ôå-
ðàòèâí³é ä³àáåòè÷í³é ðåòèíîïàò³¿; 77,2% ïðè
âèðàæåí³é íåïðîë³ôåðàòèâí³é ä³àáåòè÷í³é ðåòèíî-
ïàò³¿ òà 66,3% ïðè ïðîë³ôåðàòèâí³é ä³àáåòè÷í³é ðå-
òèíîïàò³¿. Õâîð³ ç ä³àáåòè÷íîþ ìàêóëîïàò³ºþ ìàëè
ÿê á³ëüøó ÷àñòîòó (33,7%), òàê ³ á³ëüøó òÿæê³ñòü ðå-
öèäèâ³â (ê³ëüê³ñòü ï³çí³õ ðåöèäèâ³â ó õâîðèõ 3 ãðó-
ïè ïåðåâèùóâàëà òàêó ó õâîðèõ 1 òà 2 ãðóï ó 2,3
ðàçè; ð=0,001).

Êîíôë³êò ³íòåðåñ³â: Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êòó ³íòåðåñ³â.

Äæåðåëà ô³íàíñóâàííÿ: Ñòàòòÿ º ôðàãìåíòîì
ÍÄÐ êàôåäðè îôòàëüìîëîã³¿ Íàö³îíàëüíî¿ ìåäè÷íî¿
àêàäåì³¿ ï³ñëÿäèïëîìíî¿ îñâ³òè ³ìåí³ Ï.Ë. Øóïèêà
«Êë³í³÷íå òà åêñïåðèìåíòàëüíå îá´ðóíòóâàííÿ ä³àã-
íîñòèêè, ë³êóâàííÿ òà ïðîô³ëàêòèêè ðåôðàêö³éíèõ,
äèñòðîô³÷íèõ, òðàâìàòè÷íèõ ³ çàïàëüíèõ çàõâîðþ-
âàíü îðãàíó çîðó» (¹ äåðæðåºñòðàö³¿ 0116U002821,
2016-2020 ðð.).
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Ïàí÷åíêî Þ.À.

Êèåâñêàÿ ãîðîäñêàÿ êëèíè÷åñêàÿ îôòàëüìîëîãè÷åñêàÿ áîëüíèöà «Öåíòð ìèêðîõèðóðãèè ãëàçà», Êèåâ, Óêðàèíà
panchenko@laserplus.com.ua

Àêòóàëüíîñòü. Èçâåñòíî íåñêîëüêî õèðóðãè÷åñêèõ ìåòîäèê ëå÷åíèÿ äèàáåòè÷åñêîé ìàêóëîïàòèè (ÄÌÏ) ïðè ñàõàðíîì
äèàáåòå (ÑÄ) 2 òèïà: çàêðûòàÿ ñóáòîòàëüíàÿ âèòðýêòîìèÿ (ÇÑÂ), êîòîðóþ ïî ïîêàçàíèÿì êîìáèíèðóþò ñ ïèëèíãîì âíóòðåí-
íåé ïîãðàíè÷íîé ìåìáðàíû ñåò÷àòêè (ÂÏÌ), ïàíðåòèíàëüíîé ëàçåðíîé êîàãóëÿöèåé ñåò÷àòêè (ÏÐËÊ) è ôàêîýìóëüñèôèêàöè-
åé êàòàðàêòû (ÔÝÊ).

Öåëü: èçó÷èòü ýôôåêòèâíîñòü ðàçëè÷íûõ âàðèàíòîâ âèòðåîðåòèíàëüíûõ âìåøàòåëüñòâ, îñëîæíåíèÿ è ÷àñòîòó ðåöèäèâîâ
ÄÌÏ ó áîëüíûõ ÑÄ 2 òèïà.

Ìàòåðèàëû è ìåòîäû. Íàáëþäàëè 313 áîëüíûõ ÑÄ 2 òèïà (313 ãëàç) ñ ÄÌÏ è íà÷àëüíîé (1 ãðóïïà; n=40), óìåðåííîé
èëè òÿæåëîé íåïðîëèôåðàòèâíîé äèàáåòè÷åñêîé ðåòèíîïàòèåé (ÍÏÄÐ; 2 ãðóïïà; n=92) è ïðîëèôåðàòèâíîé äèàáåòè÷åñêîé ðå-
òèíîïàòèåé (ÏÄÐ; 3 ãðóïïà; n=181). Òÿæåñòü äèàáåòè÷åñêîé ðåòèíîïàòèè è ÄÌÏ óñòàíàâëèâàëè ñîãëàñíî Ìåæäóíàðîäíîé
êëèíè÷åñêîé øêàëû Àìåðèêàíñêîé àêàäåìèè îôòàëüìîëîãèè (2002 ã.). 78 ïàöèåíòàì âûïîëíÿëè òð¸õïîðòîâóþ ÇÑÂ; 85 ïàöè-
åíòàì, ïîìèìî âûïîëíåíèÿ âèòðýêòîìèè, áûëî äîïîëíèòåëüíî ïðîâåäåíî ïèëèíã ÂÏÌ â ìàêóëÿðíîé îáëàñòè; 81 ïàöèåíòó,
äîïîëíèòåëüíî ê ÇÑÂ è ïèëèíãó ÂÏÌ, áûëà ïðîâåäåíà ÏÐËÊ ñåò÷àòêè, è ó 69 ïàöèåíòîâ äîïîëíèòåëüíî êî âñåì ýòèì âìå-
øàòåëüñòâàì áûëà âûïîëíåíà ÔÝÊ. Äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè ïîëó÷åííûõ äàííûõ èñïîëüçîâàëè ïðîãðàììó Statistica 10
(StatSoft, Inc., USA).

Ðåçóëüòàòû. Ýôôåêòèâíîñòü õèðóðãè÷åñêîãî ëå÷åíèÿ ÄÌÏ ñîñòàâèëà 70,3%; â 1 ìåñÿö íàáëþäåíèÿ ðåöèäèâû áûëè îò-
ìå÷åíû ó 23,0%, íà 3 ìåñÿö – ó 18,2%, íà 6 ìåñÿö – ó 10,2% è ÷åðåç ãîä íàáëþäåíèÿ – ó 24,9% áîëüíûõ. Ýôôåêòèâíîñòü ïðè-
ìåíåííûõ ìåòîäèê ñîñòàâèëà: ÇÑÂ – 67,9%; ÇÑÂ + ïèëèíã ÂÏÌ – 72,9%; ÇÑÂ + ïèëèíã ÂÏÌ + ÏÐËÊ – 71,6%; ÇÑÂ + ïèëèíã
ÂÏÌ + ÏÐËÊ + ÔÝÊ – 68,1%. Ýòè ðàçëè÷èÿ íå èìåëè ñòàòèñòè÷åñêîé çíà÷èìîñòè (ð=0,87). Ïî ìåòîäàì ëå÷åíèÿ ÷àñòîòà ðå-
öèäèâîâ íà ðàçëè÷íûõ ñðîêàõ íàáëþäåíèÿ ñóùåñòâåííî íå îòëè÷àëàñü; òîëüêî ÷åðåç 1 ìåñÿö áûëè áîëåå ÷àñòûìè ðåöèäèâû
ó áîëüíûõ, êîòîðûì âûïîëíÿëè ìàêñèìàëüíîå êîëè÷åñòâî ðàçíîâèäíîñòåé îïåðàöèé (ÇÑÂ, ïèëèíã ÂÏÌ, ÏÐËÊ è ÔÝÊ) –
31,9% (ð=0,025). Ïðè ïðèìåíåíèè òîëüêî ÇÑÂ, à òàêæå ïðè êîìïëåêñíîì ïðèìåíåíèè âñåõ îïåðàòèâíûõ âìåøàòåëüñòâ (ÇÑÂ,
ïèëèíã ÂÏÌ, ÏÐËÊ è ÔÝÊ) âñå ðåöèäèâû áûëè ðàííèìè, èç êîòîðûõ áîëüøèíñòâî (77,3 è 80,0%, ñîîòâåòñòâåííî) èìåëè
ñòîéêèé õàðàêòåð. Ïðè äðóãèõ âàðèàíòàõ õèðóðãè÷åñêîãî âìåøàòåëüñòâà áîëüøèíñòâî ðåöèäèâîâ (91-96%) îòíîñèëàñü ê ðàí-
íèì ñòîéêèì è ïîçäíèì. Ýôôåêòèâíîñòü õèðóðãè÷åñêîãî ëå÷åíèÿ ÄÌÏ ñíèæàåòñÿ ïðè óòÿæåëåíèè ðåòèíîïàòèè è ñîñòàâëÿ-
åò 72,5% ïðè íà÷àëüíîé ÍÏÄÐ; 77,2% ïðè óìåðåííîé è òÿæåëîé ÍÏÄÐ è 66,3% ïðè ÏÄÐ. Áîëüíûå ñ ÄÏÐ èìåëè áîëüøóþ
÷àñòîòó (33,7%) è áîëüøóþ òÿæåñòü ðåöèäèâîâ (êîëè÷åñòâî ïîçäíèõ ðåöèäèâîâ ó áîëüíûõ 3 ãðóïïû ïðåâûøàëà òàêîâóþ ó
áîëüíûõ 1 è 2 ãðóïïàõ â 2,3 ðàçà; ð=0,001).

Âûâîä. Ïðîâåäåííîå èññëåäîâàíèå ïîêàçàëî âûñîêóþ ýôôåêòèâíîñòü âñåõ ìåòîäèê, êîòîðûå â áîëüøåé ñòåïåíè çàâèñå-
ëè îò òÿæåñòè ðåòèíîïàòèè – áûëè õóäøèìè ïðè ÏÄÐ.

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò 2 òèïà, äèàáåòè÷åñêàÿ ìàêóëîïàòèÿ, õèðóðãè÷åñêîå ëå÷åíèå, ýôôåêòèâíîñòü
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THE SURGICAL TREATMENT OF DIABETIC MACULOPATHY IN PATIENTS WITH DIABETES
MELLITUS TYPE 2: EFFECTIVENESS, COMPLICATIONS, RELAPSES

Panchenko Yu.O.

Kyiv City Clinical Eye Hospital “Center of Eye Microsurgery”, Kyiv, Ukraine panchenko@laserplus.com.ua
Relevance. It’s known a number of surgical treatment methods of diabetic maculopathy (DMP) in diabetes mellitus (DM) type 2:

closed subtotal vitrectomy (CSV), which according to the testimony combined with peeling of the inner limiting membrane of the
retina (ILM), panretinal laser coagulation of the retina (PRLC) and phacoemulsification of cataract (PEC).

Objective. To study the effectiveness of different variants of vitreoretinal interventions, complications and frequency of DMP
relapses in patients with type 2 diabetes.

To study the effectiveness of different options for vitreoretinal interventions by the number of relapses of the DMP for patients
with type 2 DM.

Materials and methods. Observed 313 patients with type 2 DM (313 eyes) with DMP and primary (group 1; n=40), moderate or
severe non-proliferative diabetic retinopathy (NPDR; group 2; n=92) and proliferative diabetic retinopathy (PDR; group 3; n=181).
The severity of retinopathy and DMP was established under the International clinical scale of the American Academy of
Ophthalmology (2002). 78 patients underwent CSV; 85 patients in addition to performing the vitrectomy was further held peeling of
ILM in the macular region; 81 patient in addition to the CSV and peeling of the ILM was performed PRLC of the retina and in 69
patients additionally to all these interventions were made PEK. For statistical processing of obtained data was performed using the
program Statistica 10 (StatSoft, Inc., USA).

Results. The effectiveness of surgical treatment DMP was 70.3%; in 1st month follow-up, recurrence was observed in 23.0%; 3
months – 18.2%; 6 months – from 10.2% a year monitoring – 24.9% of patients. Efficiency of used methods was as follows: CSV –
67.9%; CSV + ILM peeling – 72.9%; CSV + ILM peeling + PRLC – 71.6%; CSV + ILM peeling + PLC + PEK – 68.1%. These
differences had no statistical significance (p=0.87). Methods of treatment the recurrence rate at different periods of observation did not
differ significantly; only after 1 month was more frequent relapses in patients who fulfilled the maximum number of types of
operations (CSV, ILM peeling, PRLC and PEK) were 31.9% (p=0.025). When using only the CSV, and in complex use of all
surgeries (CSV, ILM peeling, PRLC & FEK) all recurrences were early, of which the majority (77.3 and 80.0%, respectively) had
persistent. In other types of surgery, most recurrences (91-96%) were in the early persistent and late. The effectiveness of DMP
surgical treatment decreased with worsening of retinopathy and was 72.5% at the primary NPDR; 77.2% at moderate or severe NPDR
and 66.3% in the DPR. DPR patients had a greater frequency (33.7%) and greater severity of relapses (the number of late relapses in
patients of the 3rd group was higher than that in patients of the 1st and 2nd groups in 2.3 times; p=0.001).

Conclusion. The study showed the high effectiveness of all techniques that increasingly depended on the severity of retinopathy
was the worst with PDR.

Key words: diabetes mellitus type 2, diabetic maculopathy, surgical treatment, efficiency.
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Àêòóàëüí³ñòü. Ä³àáåòè÷íà ðåòèíîïàò³ÿ (ÄÐ) –
íàéïîøèðåí³øå óñêëàäíåííÿ òðèâàëîãî ³ ïîãàíî
êîíòðîëüîâàíîãî öóêðîâîãî ä³àáåòó – º ïðè÷èíîþ
çíà÷íî¿ âòðàòè çîðó ³ ñë³ïîòè ó ëþäåé [1]. Öóêðîâèé
ä³àáåò 2 òèïó (ÖÄ2) – öå ñêëàäíå ïîðóøåííÿ îáì³íó
ðå÷îâèí, íà ÿêå ñòðàæäàº 20% íàñåëåííÿ â óñüîìó
ñâ³ò³, õàðàêòåðèçóºòüñÿ ã³ïåðãë³êåì³ºþ, ðåçèñòåíòí³-
ñòþ äî ³íñóë³íó, ïðîãðåñóþ÷îþ âòðàòîþ ôóíêö³é â-
êë³òèí ïðîòÿãîì óñüîãî ïåðåá³ãó çàõâîðþâàííÿ ³ ïî-
â’ÿçàíîþ ç öèì äèñë³ï³äåì³ºþ, ã³ïåðòîí³ºþ òà
îæèð³ííÿì. Ñïî÷àòêó ä³àáåò äðóãîãî òèïó ââàæàëè
ðîçëàäîì âóãëåâîäíîãî îáì³íó. Ï³çí³øå óâàãó àê-
öåíòóâàëè íà ïîðóøåíí³ îáì³íó æèðíèõ êèñëîò
(ÆÊ), îñê³ëüêè â³ëüí³ æèðí³ êèñëîòè öèðêóëþþòü ó
âèñîê³é êîíöåíòðàö³¿ ïðè îæèð³íí³ òà ñïðèÿþòü
çìåíøåííþ çäàòíîñò³ ³íñóë³íó íàïðàâëÿòè ãëþêîçó
â ¿¿ îñíîâíó òêàíèíó-ì³øåíü – ñêåëåòíó ìóñêóëàòó-
ðó, ùî âèêëèêàº ³íñóë³íîðåçèñòåíòí³ñòü (²Ð) [2].

ª äàí³ ïðî òå, ùî ²Ð ëþäè ìàþòü çíèæåíó åêñï-
ðåñ³þ ÿäåðíîãî òðàíñêðèïö³éíîãî ôàêòîðó (peroxi-
some proliferator-activated receptor, PPAR), ùî
ñïðèÿº çìåíøåííþ ê³ëüêîñò³ ì’ÿçîâèõ ì³òîõîíäð³é
òà äèñáàëàíñó òèï³â ì’ÿçîâèõ âîëîêîí 1 òà 2 òèïó,
øî ïîòåíö³éíî çíèæóº ì’ÿçîâó àêòèâí³ñòü [3]. Â³äî-
ìî, ùî ô³çè÷í³ íàâàíòàæåííÿ ñïðàâëÿþòü ïîçèòèâ-
íèé âïëèâ íà ð³âåíü ãë³êåì³¿ ïðè ÖÄ2, ÿêèé ÷àñòêî-
âî îïîñåðåäêîâóºòüñÿ çàãàëüíèì ìåòàáîë³÷íèì òà
ìîëåêóëÿðíèì ðåìîäåëþâàííÿì ñêåëåòíèõ ì’ÿç³â ó
â³äïîâ³äü íà âïðàâó, àëå ä³ÿ áàãàòüîõ ðåãóëÿòîð³â
ñêåëåòíèõ ì’ÿç³â çàëèøàþòüñÿ íåçðîçóì³ëèìè. Äîñ-
ë³äíèêè âèâ÷àëè âïëèâ «ãîñòðèõ» ô³çè÷íèõ âïðàâ
íà òðàíñêèïö³éíó àêòèâí³ñòü ãåí³â ñêåëåòíèõ ì’ÿç³â
ó ùóð³â íà òë³ ã³ïåðãë³êåì³¿ [4]. Ï³ñëÿ íàâàíòàæåííÿ
áóëà âèÿâëåíà çì³íà åêñïðåñ³¿ ðÿäó ïðîòå¿í³â, â òîìó
÷èñë³ PPAR çàëåæíèõ, ùî ïðèçâåëî äî ïîñèëåííÿ
ïîãëèíàííÿ ãëþêîçè, ïîêðàùåííÿ ÷óòëèâîñò³ äî
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Àêòóàëüí³ñòü. Ïðîáëåìà ë³êóâàííÿ òà ïðîô³ëàêòèêè ì³êðîñóäèííèõ óñêëàäíåíü íà òë³ ã³ïåðãë³êåì³¿ íàáàãàòî ãëèáøà, í³æ
ïðèòðèìóâàííÿ â³äïîâ³äíîãî õàð÷îâîãî ðàö³îíó Íåîáõ³äíî âðàõîâóâàòè ÿê ïîâåä³íêîâ³ îñîáëèâîñò³ ëþäèíè, òàê ³ ãåíåòè÷íî
äåòåðì³íîâàí³ ìåõàí³çìè ðåãóëÿö³¿ ìåòàáîë³çìó.

Ìåòà ðîáîòè: âèâ÷èòè ïîâåä³íêîâ³ òà ãåíåòè÷íî äåòåðì³íîâàí³ â³äì³ííîñò³ ó õâîðèõ íà öóêðîâèé ä³àáåò 2 òèïó, óñêëàä-
íåíèé ðåòèíîïàò³ºþ ³ç ð³çíèì PPARG-çàëåæíèì ôåíîòèïîì.

Ìàòåð³àëè òà ìåòîäè. Äîñë³äæåííÿ îõîïëþâàëî 101 õâîðîãî ³ç öóêðîâèì ä³àáåòîì 2 òèïó (ÖÄ2), ó ÿêèõ çà ðåçóëüòàòàìè
îôòàëüìîëîã³÷íîãî îáñòåæåííÿ, çà øêàëîþ ETDRS, áóëî âèÿâëåíî ð³çí³ ñòàä³¿ ä³àáåòè÷íî¿ ðåòèíîïàò³¿ (ÄÐ). Êîíòðîëüíà ãðó-
ïà (ÊÃ) âêëþ÷àëà 40 îñ³á áåç ÖÄ, ÿê³ ñï³âñòàâëåí³ ³ç ïàö³ºíòàìè çà ñòàòòþ, â³êîì, ³íäåêñîì ìàñè ò³ëà. Ïîë³ìîðô³çì ãåíó âèç-
íà÷àëè çà äîïîìîãîþ ÏËÐ-ðåàë òàéì íà àâòîìàòè÷íîìó àìïë³ô³êàòîð³ Gene Amp® PCR System 7500; ñïåêòð æèðíèõ êèñëîò
(ÆÊ) âèçíà÷àëè çà äîïîìîãîþ ãàçîâî-ð³äèííî¿ õðîìàòîãðàô³¿; ïîâåä³íêîâ³ òà õàð÷îâ³ çâè÷êè àíàë³çóâàëè çà ðåçóëüòàòàìè
àíêåòóâàííÿ.

Ðåçóëüòàòè. Ó ïàö³ºíò³â ç ÖÄ2 íàéá³ëüø åôåêòèâíèì øëÿõîì êîðåêö³¿ ã³ïåðãë³êåì³¿ íà óñ³õ ñòàä³ÿõ ðîçâèòêó óñêëàäíåí-
íÿ âèÿâèëîñÿ âæèâàííÿ ³íñóë³íó â òàáëåòîâàíèõ ôîðìàõ, àëå á³ëüøó ñòàá³ëüí³ñòü ó äîñÿãíåíí³ ö³ëüîâîãî ð³âíÿ ãëþêîçè êðîâ³
âèÿâëåíî ó íîñ³¿â ïîë³ìîðô³çìó ãåíó PPARG. Çà ðàö³îíàëüí³ñòþ õàð÷óâàííÿ òà ñïîñîáîì æèòòÿ (ÑÆ) íîñ³¿ äèêîãî ãåíîòèïó
Pro12Pro íå â³äð³çíÿëèñÿ â³ä ÊÃ. Íîñ³ÿì àëåë³ 12Ala áóëî ïðèòàìàííî íà ïî÷àòêó çàõâîðþâàííÿ íåõòóâàííÿ õàð÷îâèìè ðåêî-
ìåíäàö³ÿìè, àëå ³ç ïðîãðåñóâàííÿì ñòóïåíþ ì³êðîñóäèííèõ óñêëàäíåíü, ñâ³äîì³ñòü ó ïðàâèëüíîìó õàð÷óâàíí³ çðîñòàëà âäâ³÷³
(Ð<0,05). ¯õ ÑÆ áóâ ìåíø ðàö³îíàëüíèì, í³æ ó íîñ³â äèêîãî ãåíîòèïó Pro12Pro, àëå òðèâàë³ñòü ÖÄ2 ³ ðîçâèòîê óñêëàäíåííÿ
ó âèãëÿä³ ÄÐ â 2-3 ðàçè (Ð <0,05) çíèæóâàëà ïðàãíåííÿ äî çäîðîâîãî ÑÆ.

Êëþ÷îâ³ ñëîâà: ä³àáåòè÷íà ðåòèíîïàò³ÿ, ñïîñ³á æèòòÿ, õàð÷óâàííÿ, ã³ïåðãë³êåì³ÿ, ïîë³ìîðô³çì ãåíó.
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³íñóë³íó ³ çìåíøåííÿ ã³ïåðãë³êåì³¿ ó ùóð³â [4].
PPAR-   â³ä³ãðàº íàéâàæëèâ³øó ðîëü ó ãîìåîñòàç³
ãëþêîçè ³ º ìîëåêóëÿðíîþ ì³øåííþ êëàñó ³íñóë³íî-
÷óòëèâèõ ïðåïàðàò³â, ÿê³ øèðîêî çàñòîñîâóþòüñÿ
äëÿ ë³êóâàííÿ ä³àáåòó 2 òèïó [5]. Àêòèâàö³ÿ PPAR-  
ó ³íñóë³íîðåçèñòåíòíèõ (²Ð) òâàðèí àáî ëþäåé ïðè-
çâîäèòü äî ï³äâèùåííÿ ÷óòëèâîñò³ ÿê ïå÷³íêè äî
³íñóë³íó, òàê ³ ïîãëèíàííÿ ãëþêîçè ñêåëåòíèìè ì’ÿ-
çàìè [6]. Öåé âïëèâ in vivo íà ñèãíàëè ³íñóë³íó ïî-
ÿñíþºòüñÿ êîìá³íîâàíîþ ä³ºþ ë³ãàíä³â PPAR-ã íà
æèðîâó òêàíèíó òà íà ïå÷³íêó òà ñêåëåòíó ìóñêóëà-
òóðó, õî÷à òîíê³ ìåõàí³çìè, ùî ëåæàòü â îñíîâ³
³íñóë³íî÷óòëèâî¿ ä³¿ àãîí³ñò³â PPAR-  , º ñêëàäíèìè
³ íå ïîâí³ñòþ çðîçóì³ëèìè.

Îêð³ì ñâîãî âïëèâó íà âóãëåâîäíèé îáì³í, ë³ãàí-
äè PPAR-   òàêîæ ñïðèÿòëèâî âïëèâàþòü íà ë³ï³äè
ïëàçìè. PPAR-   åêñïðåñóºòüñÿ â æèðîâî¿ òêàíèíè ³
º öåíòðàëüíèì ðåãóëÿòîðîì åêñïðåñ³¿ òà äèôåðåíö³-
þâàííÿ ãåí³â àäèïîöèò³â. Îñòàíí³ì ÷àñîì ³íòåíñèâ-
íî äîñë³äæóºòüñÿ âèïëèâ ïîë³ìîðô³çì³â ãåíó PPAR
íà ôåíîòèï³÷í³ îçíàêè åíåðãåòè÷íîãî ìåòàáîë³çìó.
Òàê, ÷àñòêîâà «âòðàòà ôóíêö³¿» ãåíó – ìóòàö³ÿ
Pro12Ala, ñïåöèô³÷íà äëÿ PPAR  2, ïîâ’ÿçàíà ç³ çíè-
æåííÿì ³íäåêñó ìàñè ò³ëà (²ÌÒ), ïîë³ïøåííÿì
ë³ï³äíîãî ïðîô³ëþ òà ÷óòëèâîñò³ äî ³íñóë³íó [7]. Íà-
âïàêè, ìóòàö³ÿ Pro115Gln ðîáèòü PPAR   êîíñòèòó-
òèâíî àêòèâíîþ, íîñ³¿ ö³º¿ ìóòàö³¿ ñòðàæäàþòü îæè-
ð³ííÿì, àëå çàëèøàþòüñÿ ÷óòëèâèìè äî ³íñóë³íó [8].

Åï³äåì³îëîã³÷íèé çâ’ÿçîê ì³æ îæèð³ííÿì òà ðå-
çèñòåíòí³ñòþ äî ³íñóë³íó äîáðå âñòàíîâëåíèé, õî÷à
ìåõàí³çìè ÆÊ-³íäóêîâàíî¿ ²Ð ïðîäîâæóþòü âèâ÷à-
òè. Ðîçâèòîê îæèð³ííÿ ïîâ’ÿçàíî ç åêîëîã³÷íèìè,
ïîâåä³íêîâèìè òà ãåíåòè÷íèìè ôàêòîðàìè. Õî÷à
çì³íè ñïîñîáó æèòòÿ º åôåêòèâíèìè ó çàïîá³ãàíí³
ÿê ä³àáåòó, òàê ³ îæèð³ííÿ, äîñÿãíåííÿ ñóòòºâî¿
çì³íè ñïîñîáó æèòòÿ ó ëþäåé âèÿâëÿþòüñÿ ñêëàäíè-
ìè [9]. Ñó÷àñí³ ðåêîìåíäàö³¿ âêàçóþòü íà òå, ùî,
âæå äëÿ ïàö³ºíò³â ç ²ÌÒ         30 êã/ì2 àáî ²ÌÒ â³ä 27 äî
30 êã/ì2, êð³ì íåìåäèêàìåíòîçíèõ ìåòîä³â, ïîâèííà
ïðèçíà÷àòèñÿ ìåäèêàìåíòîçíà òåðàï³ÿ [10].

Ñêëàä õàð÷óâàííÿ ìîæå â³ä³ãðàâàòè âàæëèâó
ðîëü ó ï³äâèùåíí³ ÷óòëèâîñò³ äî ³íñóë³íó, çíèæåíí³
ðèçèêó ä³àáåòó òà éîãî óñêëàäíåíü [11]. Ìè ùîäåí-
íî âæèâàºìî ð³çí³ ÆÊ, ï³ñëÿ íàäõîäæåííÿ â ñêëàä³
õàð÷îâèõ ïðîäóêò³â, âîíè ïîòðàïëÿþòü â ïëàçìó, à
ïîò³ì âáóäîâóþòüñÿ â ñòðóêòóðó òêàíèííèõ ë³ï³ä³â.
Òàêèì ÷èíîì, âì³ñò ÆÊ â ïðîäóêòàõ õàð÷óâàííÿ â
çíà÷í³é ì³ð³ âèçíà÷àº â³äíîñíó äîñòóïí³ñòü ³ çáåð³-
ãàííÿ ÆÊ â òêàíèíàõ [12].

Âçàãàë³ ïðè ³íòåðïðåòàö³¿ äàíèõ ùîäî çâ’ÿçêó
ì³æ îñîáëèâ³ñòþ õàð÷óâàííÿ â ðàö³îí³ òà ïåðåää³à-
áåòîì òðåáà âðàõîâóâàòè ³íòåðôåðåíö³þ ê³ëüêîõ
ôàêòîð³â: çì³íè ä³ºòè âíàñë³äîê îæèð³ííÿ, íåìîæ-
ëèâ³ñòü ïðîâåñòè äåòàëüí³ êîðèãóâàííÿ äëÿ îæèð³í-
íÿ, ô³çè÷íó àêòèâí³ñòü òîùî. Íåçâàæàþ÷è íà çíà÷íó
ê³ëüê³ñòü äîñë³äæåíü, ðÿä ïîçèö³é íîñÿòü ñóïåðå÷-
ëèâèé âèãëÿä. Â³ðîã³äíî, íå ³ñíóº óí³âåðñàëüíî¿

ä³ºòè÷íî¿ ñòðàòåã³¿ çàïîá³ãàííÿ ä³àáåòó, îñê³ëüêè
ïðîáëåìà âèíèêíåííÿ ì³êðîñóäèííèõ óñêëàäíåíü
íà òë³ ã³ïåðãë³êåì³¿ íàáàãàòî ãëèáøà, í³æ ïðèòðèìó-
âàííÿ â³äïîâ³äíîãî õàð÷îâîãî ðàö³îíó, âîíà âêëþ-
÷àº ÿê ïîâåä³íêîâ³ îñîáëèâîñò³ ëþäèíè, òàê ³ ãåíå-
òè÷íî äåòåðì³íîâàí³ ìåõàí³çìè ìåòàáîë³çìó.

Ìåòà ðîáîòè: âèâ÷èòè ïîâåä³íêîâ³ òà ãåíåòè÷íî
äåòåðì³íîâàí³ â³äì³ííîñò³ ó õâîðèõ íà öóêðîâèé
ä³àáåò 2 òèïó, óñêëàäíåíèé ðåòèíîïàò³ºþ ³ç ð³çíèì
PPARG-çàëåæíèì ôåíîòèïîì.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Äîñë³äæåííÿ âêëþ÷àëî 101 õâîðîãî (101 îêî) ³ç
ÖÄ2, ó ÿêèõ çà ðåçóëüòàòàìè îôòàëüìîëîã³÷íîãî îá-
ñòåæåííÿ âèÿâëåíî ð³çí³ ñòàä³¿ ÄÐ.

Óñ³ì õâîðèì áóëè âèêîíàí³ çàãàëüíîïðèéíÿò³
îôòàëüìîëîã³÷í³ îáñòåæåííÿ: â³çîìåòð³ÿ, ðåôðàêòî-
ìåòð³ÿ, ñòàòè÷íà ïåðèìåòð³ÿ Humphrey, òîíîìåòð³ÿ,
á³îì³êðîñêîï³ÿ, ïðè íåîáõ³äíîñò³ – ãîí³îñêîï³ÿ, îô-
òàëüìîñêîï³ÿ ë³íçîþ Goldman, îïòè÷íà êîãåðåíòíà
òîìîãðàô³ÿ íà OCT Triton ó ðåæèì³ macula. Îáñòå-
æåííÿ ñ³òê³âêè ïðîâîäèëèñü ôóíäóñ-êàìåðîþ ç ôî-
òîãðàôóâàííÿì î÷íîãî äíà ó 7 ïåðåõðåñíèõ ïîëÿõ
çã³äíî ç ïðîòîêîëîì Early Treatment Diabetic
Retinopathy Study (ETDRS). Ôëþîðåñöåíòíó àíã³îã-
ðàô³þ âèêîíóâàëè çà ïîêàçàííÿìè.

Ñòàä³¿ ÄÐ âèçíà÷àëè çà øêàëîþ ETDRS, ùî íà-
äàëî íàì çìîãó âèçíà÷èòè 3 ãðóïè ñïîñòåðåæåííÿ,
ÿê³ â³äð³çíÿëèñÿ ñòóïåíåì óøêîäæåííÿ ñ³òê³âêè. ÄÐ-
1 – ãðóïà (30 õâîðèõ, 30 î÷åé), â ÿêó âêëþ÷èëè
ïàö³ºíò³â ³ç ïî÷àòêîâîþ, ïîì³ðíîþ òà òÿæêîþ íå-
ïðîë³ôåðàòèâíîþ ÄÐ. ÄÐ-2 – ãðóïà (34 õâîðèõ, 34
îêà), ÿêó ñêëàëè ïàö³ºíòè ³ç ïî÷àòêîâîþ, ïîì³ðíîþ
òà òÿæêîþ (âèñîêîãî ðèçèêó) ïðîë³ôåðàòèâíîþ ÄÐ.
ÄÐ-3 – ãðóïà (37 õâîðèõ, 37 î÷åé), ÿêó ñêëàëè ïàö³-
ºíòè ³ç ïðîãðåñóþ÷îþ ïðîë³ôåðàòèâíîþ ÄÐ. Ó âñ³õ
ïàö³ºíò³â áóâ äîñë³äæåíèé ð³âåíü ãîðìîí³â ùèòîïî-
ä³áíî¿ çàëîçè äëÿ âèêëþ÷åííÿ íàÿâíîñò³ ãîðìîíàëü-
íèõ ïîðóøåíü. Êîíòðîëüíó ãðóïó (ÊÃ) 40 îñ³á áåç
ÖÄ ñòàíîâèëè ïàö³ºíòè, ÿê³ íå ìàëè ä³àãíîñòîâàíèõ
ïîðóøåíü ìåòàáîë³çìó ³ çâåðíóëèñÿ ç ìåòîþ ïðîô³-
ëàêòè÷íîãî îãëÿäó â ëàáîðàòîð³þ êë³í³÷íî¿ ëàáîðà-
òîðíî¿ ä³àãíîñòèêè ÍÌÓ ³ìåí³ Î.Î. Áîãîìîëüöÿ.
Óñ³ á³îõ³ì³÷í³ ìåòîäèêè, ìîëåêóëÿðíî-ãåíåòè÷í³
äîñë³äæåííÿ òà ãàçîâî-ð³äèííó õðîìàòîãðàô³þ âè-
êîíóâàëè â àòåñòîâàíèõ ëàáîðàòîð³ÿõ Íàóêîâî-äîñ-
ë³äíîãî ³íñòèòóòó åêñïåðèìåíòàëüíî¿ òà êë³í³÷íî¿
ìåäèöèíè ÍÌÓ ³ìåí³ Î.Î. Áîãîìîëüöÿ çà ñòàí-
äàðòíèìè ìåòîäèêàìè. Âèì³ðþâàííÿ ïðîâîäèëè
íà íàï³âàâòîìàòè÷íîìó á³îõ³ì³÷íîìó àíàë³çàòîð³
BS-3000M âèðîáíèöòâà «Sinnowa», (Êèòàé), ³ç âèêî-
ðèñòàííÿì á³îõ³ì³÷íèõ íàáîð³â «Diagnosicum Zrt»,
(Óãîðùèíà). Âì³ñò L-FABP âèçíà÷àëè â ñèðîâàòö³
êðîâ³ ìåòîäîì ELISA Human L-FABP «Hycult
Biotech». Äîñë³äæåííÿ ñêëàäó ÆÊ â ìåìáðàíàõ
åðèòðîöèò³â ïðîâîäèëè ñòàíäàðòíèì ìåòîäîì ãàçî-
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âî-ð³äèííî¿ õðîìàòîãðàô³¿ ï³ñëÿ âèä³ëåííÿ åðèòðî-
öèòàðíî¿ ìàñè ³ç âåíîçíî¿ êðîâ³. Äëÿ âèâ÷åííÿ îñîá-
ëèâîñòåé õàð÷óâàííÿ íàìè áóëà ðîçðîáëåíà àíêåòà,
íà ïèòàííÿ ÿêî¿ ïðîïîíóâàëè â³äïîâ³ñòè âñ³ì äîñë³-
äæóâàíèì îñîáàì. Ï³ä ÷àñ ñêëàäàííÿ ïåðåë³êó ïè-
òàíü àíêåòè òà âàð³àíò³â â³äïîâ³äåé áóëà âðàõîâàíà
³äåÿ ï³ðàì³äè õàð÷óâàííÿ, ðîçðîáëåíà Óîëòåðîì
Â³ëåòîì ó Ãàðâàðäñüê³é øêîë³ ãðîìàäñüêîãî õàð÷ó-
âàííÿ, â îñíîâ³ ÿêî¿ ï³äêðåñëåíà ðîëü ô³çè÷íî¿ àê-
òèâíîñò³, äîñòàòíº ñïîæèâàííÿ ð³äèíè, ïåðåâàæíî ó
âèãëÿä³ ì³íåðàëüíî¿ âîäè òà ùîäåííîãî âæèâàííÿ
îâî÷³â ³ ôðóêò³â.

Äëÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî äîñë³äæåííÿ áóëà
âèêîðèñòàíà âåíîçíà êðîâ, çàá³ð ïðîâîäèëè â ñòå-
ðèëüíèõ óìîâàõ ó âàêóóìí³ ïðîá³ðêè ç EDTA. Äëÿ
âèä³ëåííÿ ãåíîìíî¿ ÄÍÊ âèêîðèñòîâóâàëè íàáîðè
PureLink® Genomic DNA Kits For purification of
genomic DNA, âèðîáíèê INVITROGEN (ÑØÀ).
²íêóáàö³þ ïðîâîäèëè ç Digestion Buffer òà ïðîòå¿íà-
çîþ Ê ³ øëÿõîì öåíòðèôóãóâàííÿ ïîçáàâëÿëèñÿ â³ä
ïðîäóêò³â äåíàòóðàö³¿ òà ë³çèñó, ç ìåòîþ ïîïåðåä-
æåííÿ êîíòàì³íàö³¿ äîäàòêîâî ³íêóáóâàëè ç ÐÍÊ-
àçîþ. Äëÿ àíàë³çó ïîë³ìîðôíèõ ÄÍÊ-ëîêóñ³â âèêî-
ðèñòîâóâàëè óí³ô³êîâàí³ òåñò-ñèñòåìè TaqMan
Mutation Detection Assays Life-Technology (ÑØÀ).
Ëîêàë³çàö³ÿ äîñë³äæóâàíîãî ïîë³ìîðô³çìó rs1801282
ãåíó PPARG Chr.3:12393125 çà NCBI Build 37.
Ñ³êâåíñ ä³ëÿíêè ùî àíàë³çóºòüñÿ – AACTCTGGGA
GATTCTCCTATTGAC[C/G]CAGAAAGCGA
TTCCTTCACTGATAC, ïîë³ìîðôíèé êîäîí CCA/
GCA. Òàêèé ïîë³ìîðô³çì ïðåäñòàâëÿº ñîáîþ ïðîñòó
íóêëåîòèäíó çàì³íó C íà G, ùî ïðèçâåäå äî çàì³íè
àì³íîêèñëîòè ïðîë³í íà àëàí³í ó 12 ïîëîæåíí³ á³ëêà
ãàììà-ðåöåïòîðó, ÿêèé àêòèâóº ïðîë³ôåðàö³þ ïå-
ðîêñèñîì (PPARG). Àëåëü Ñ ââàæàºòüñÿ «äèêîþ»
àëåëþ, à àëåëü G ì³íîðíîþ, çà äàíèìè MAF Source:
1000 Genomes (http://www.1000genomes.org/node/
506), ÷àñòîòà çóñòð³÷àºìîñò³ ö³º¿ àëåë³ ñêëàäàº
T=0,0703/352. ²íêóáàö³þ äîñë³äæóâàíîãî ìàòåð³àëó
ç ñèñòåìîþ ïðàéìåð³â, ÿê³ ôëàíêóþòü
ä³ëÿíêè ÄÍÊ ãåí³â, ùî àíàë³çóþòüñÿ, â
ïðèñóòíîñò³ ÄÍÊ-ïîë³ìåðàçè â àâòîìà-
òè÷íîìó àìïë³ô³êàòîð³ Gene Amp® PCR
System 7500 (Applied Biosystems, ÑØÀ).
Çà äîïîìîãîþ ñèíõðîí³çîâàíî¿ ç àìïë³ô-
³êàòîðîì ïðîãðàìè RealTime_PCR îáðîá-
ëÿëè îäåðæàí³ ç àìïë³ô³êàòîðà äàí³.

Ñòàòèñòè÷íèé àíàë³ç äàíèõ âèêîíóâà-
ëàñÿ çà äîïîìîãîþ ïàêåòó IBM SPSS
Statistics 23 òà ïðîãðàìè MedStat. Ïåðå-
â³ðêó ðîçïîä³ëó ê³ëüê³ñíèõ ïîêàçíèê³â ïî
âñ³é âèá³ðö³ äàíèõ íà â³äïîâ³äí³ñòü çàêî-
íó Ãàóñà çà äîïîìîãîþ îäíîâèáîðî÷íîãî
êðèòåð³þ Øàïèðî-Óèëêà. Á³ëüø³ñòü ïà-
ðàìåòð³â íå â³äîáðàæàëè íîðìàëüíèé
ðîçïîä³ë, òîìó âèêîðèñòîâóâàëè íåïàðà-
ìåòðè÷í³ êðèòåð³¿. Äëÿ îïèñó äàíèõ â

ãðóïàõ íàâîäèëè çíà÷åííÿ ìåä³àíè (Ìå) òà ïðîöåíò-
³ëåé 25-é (Ð25) òà 75-é (Ð75), ÿê³ âèçíà÷àëè â òàáëèöÿõ
[QI÷QIII]. Äëÿ ³íòåðâàëüíî¿ îö³íêè ìåä³àíè ðîçðàõî-
âóâàëè 95% äîâ³ð÷èé ³íòåðâàë. Ä³àãðàìè íàäàâàëè ó
âèãëÿä³ ñòîâï÷èê³â ³ç âêàçàííÿì (Ä² 95%). Äàí³ ó
ãðóïàõ ïîð³âíþâàëè çà äîïîìîãîþ ðàíãîâîãî îäíî-
ôàêòîðíîãî àíàë³çó çà êðèòåð³ºì Êðóñêàëà-Óîëë³ñà,
äëÿ ïîïàðíîãî ïîð³âíÿííÿ âèêîðèñòîâóâàëè êðè-
òåð³é Äàííà àáî Ìàííà-Ó³òí³ ç óðàõóâàííÿì ïî-
ïðàâêè Áîíôåðîí³. Â³äì³ííîñò³ â ãðóïàõ âêàçóâàëè ó
âèãëÿä³ Ð ³ç âêàçàííÿì ð³âíÿ çíà÷óùîñò³. Ââàæàëè,
ùî äàí³ â³äð³çíÿþòüñÿ çà Ð <0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Çà íàøèìè äàíèìè, â ÊÃ íîñ³ÿìè àëåë³ 12Ala
áóëè 18 îñ³á (45%), ç íèõ 3 (7,5%) – íîñ³¿ ãîìîçèãî-
òè. Ñåðåä õâîðèõ íà ÖÄ2 íîñ³¿â àëåë³ 12Ala áóëî 33
îñîáè (33%), ³ç íèõ ëèøå ó 1 (1%) âèÿâëåíà ì³íîðíà
ãîìîçèãîòà. Òàêèé ðîçïîä³ë ñï³âïàäàº ³ç äàíèìè
³íøèõ äîñë³äíèê³â [13,14], ÿê³ ïîêàçàëè, ùî â óê-
ðà¿íñüê³é ïîïóëÿö³¿ ïàö³ºíòè ³ç ìåòàáîë³÷íèìè ðîç-
ëàäàìè ìàþòü ïåðåâàæíî äèêèé ãåíîòèï Pro12Pro.
Àíàë³ç ðîçïîä³ëó ÷àñòîòè çóñòð³÷àºìîñò³ àëåëåé ³
ãåíîòèï³â ãåíó PPARG â ãðóïàõ ïàö³ºíò³â ³ç ð³çíîþ
ñòàä³ºþ ÄÐ (ðèñ. 1) òàêîæ ïîêàçàâ çìåíøåííÿ íîñ³¿â
ïîë³ìîðô³çìó ãåíó â ÄÐ-1 òà ÄÐ-2 â³äíîñíî ÊÃ, àëå
äîñòîâ³ðíà ð³çíèöÿ âèÿâëåíà ëèøå ì³æ ÊÃ òà ÄÐ-3.

Àíàë³ç ôàêòîð³â, ÿê³ ìîæóòü âïëèâàòè íà ðîçâè-
òîê ÖÄ2 ³ ïðîãðåñóâàííÿ ÄÐ (ãåíäåðíèé ñêëàä ãðóï,
â³ê, ìàñà, ³íäåêñ ìàñè ò³ëà (²ÌÒ) õâîðèõ ³ç ÖÄ2 òà ¿õ
îäíîë³òê³â áåç ä³àáåòó) íå âèÿâèâ äîñòîâ³ðíèõ
â³äì³ííîñòåé. Âèÿâëåíà êîðåëÿö³ÿ (r=0,401, Ð<0,01)
òÿæêîñò³ ÄÐ çà ïîêàçíèêîì øêàëè ETDRS òà òðèâà-
ë³ñòþ ä³àáåòó. Â ÊÃ ìè òàêîæ âèÿâèëè âèñîêèé
²ÌÒ, àëå ìè íàâìèñíî íå ïðèéíÿëè êðèòåð³ºì âèê-
ëþ÷åííÿ ²ÌÒ        25 êã/ì2 äëÿ á³ëüø äîñòîâ³ðíîãî ïî-
ð³âíÿííÿ âïëèâ³â íà ìåòàáîë³÷íèé ñòàí îñ³á çà
â³êîì, âèäîì ä³ÿëüíîñò³ òà ñïîñîáîì æèòòÿ. Çà ²ÌÒ

Ðèñ. 1. Ðîçïîä³ë ÷àñòîòè çóñòð³÷àºìîñò³ ãåíîòèï³â ãåíó PPARG
â ãðóïàõ ïàö³ºíò³â ³ç ð³çíîþ ñòàä³ºþ ÄÐ
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íå âèÿâëåíî î÷³êóâàíî¿ ñóòòºâî¿ â³äì³ííîñò³ ó õâî-
ðèõ ³ç ð³çíîþ ñòàä³ºþ ÄÐ ó á³ê çðîñòàííÿ òðèâàëîñò³
³ òÿæêîñò³ ÖÄ2 òà îæèð³ííÿ, íàâïàêè, íàéá³ëüøèé
ïîêàçíèê ìè ñïîñòåð³ãàëè â ÄÐ-1 29,3 êã/ì2 [37,2-
32,3] ³ç ïîñòóïîâèì çìåíøåííÿì.

Óñ³ õâîð³ íà ÖÄ2, óñêëàäíåíèé ÄÐ, îòðèìóâàëè
ë³êóâàííÿ äëÿ êîìïåíñàö³¿ ã³ïåðãë³êåì³¿ ó âèãëÿä³
â³äïîâ³äíî ðîçðàõîâàíî¿ äîçè ³íñóë³íó, ÿêèé ïàö³ºí-
òè îòðèìóâàëè ó âèãëÿä³ ³í’ºêö³é àáî òàáëåòîâàíî¿
ôîðìè. ßê âèäíî ç ä³àãðàìè (ðèñ. 2-À), á³ëüø
ñò³éêèé ð³âåíü êîìïåíñàö³¿ ÖÄ2 (çà äàíèìè ãë³êîâà-
íîãî ãåìîãëîá³íó) áóâ ïðèòàìàííèé íîñ³ÿì àëåë³
12Ala, à ó íîñ³¿â äèêîãî ãåíîòèïó â ïëàçì³ âèÿâëåí³
ñóòòºâ³ êîëèâàííÿ ãëþêîçè, ñåðåä íèõ â ãðóï³ ÄÐ-2
ð³âåíü HbA1C áóâ â 1,7 ðàçè á³ëüøèì (Ð<0,05), í³æ
ó ïàö³ºíò³â ³ç ïîë³ìîðô³çìîì ãåíó.

Çà íàøèìè äàíèìè, á³ëüø åôåêòèâíîþ ôîðìîþ
çíèæåííÿ ð³âíÿ ãëþêîçè ïëàçìè âèÿâèëîñÿ âæèâàí-
íÿ òàáëåòîê, í³æ ³í’ºêö³¿, îñîáëèâî íà ïî÷àòêó ðîç-
âèòêó çàõâîðþâàííÿ, õî÷à äîñòîâ³ðíî¿ ð³çíèö³ íå
âèÿâëåíî (ðèñ. 2-Á).

Îö³íêà ë³ï³äíîãî îáì³íó, çà ïîêàçíèêîì çàãàëü-
íîãî õîëåñòåðèíó, ó äîñë³äæóâàíèõ ãðóïàõ íå âèÿ-
âèëà ñóòòºâî¿ ð³çíèö³ ïîêàçíèêà ó ïàö³ºíò³â ³ç
ð³çíèì PPARG-çàëåæíèì ôåíîòèïîì. Íàéá³ëüøó
ð³çíèöþ âèÿâèëè â ãðóï³ ÄÐ-2, äå ó íîñ³¿â äèêîãî
ãåíîòèïó õîëåñòåðèí áóâ âèùèì ó 1,2 ðàçè, í³æ ó
íîñ³¿â ïîë³ìîðô³çìó.

Çà äàíèìè îïèòóâàííÿ òà ìåäè÷íî¿ äîêóìåíòàö³¿,
ïàö³ºíòàì áóëè ïðèçíà÷åí³ ïðåïàðàòè (ñòàòèíè).
Ïðèéîì ïðåïàðàò³â â óñ³õ ïàö³ºíò³â, íåçàëåæíî â³ä
ôåíîòèïó (ðèñ. 3-Á), óñï³øíî ïîë³ïøóâàâ ã³ïåðõîëå-
ñòåðèíåì³þ.

Îäíèì ³ç ³íôîðìàòèâíèõ ï³äõîä³â îö³íêè ë³ï³ä-
íîãî ñòàòóñó îðãàí³çìó º îö³íêà æèðíîêèñëîòíîãî
ñêëàäó åðèòðîöèòàðíèõ ìåìáðàí. Â íàøèõ ïîïå-

ðåäí³õ ðîáîòàõ, ìè ïðîâåëè ðåòåëüíèé àíàë³ç 9
íàé³íôîðìàòèâí³øèõ ÆÊ â ãðóïàõ ³ âèÿâèëè ñóòòº-
âó ðîçá³æí³ñòü âì³ñòó ÆÊ â ìåìáðàíàõ êë³òèí, ÿê
âàæëèâîãî åíåðãåòè÷íîãî ñóáñòðàòó îðãàí³çìó. Ãî-
ëîâíîþ îñîáëèâ³ñòþ ó íîñ³¿â äèêîãî ãåíîòèïó áóëî
ð³çêå ï³äâèùåííÿ â 1,4 ðàçè (Ð<0,05) â³äíîñíî ÊÃ
âì³ñòó àðàõ³äîíîâî¿ ÆÊ íà ïî÷àòêó ðîçâèòêó ÄÐ, à
³ç ïðîãðåñóâàííÿì ÄÐ ¿¿ âì³ñò çìåíøóâàâñÿ â 7,5
ðàç³â (Ð<0,05). Ó íîñ³¿â àëåë³ 12Ala âì³ñò àðàõ³äîíî-
âî¿ ÆÊ íà ïî÷àòêó ðîçâèòêó ÄÐ áóâ â 2 ðàçè ìåí-
øèì, í³æ â ÊÃ (Ð<0,05), ³ ïîñòóïîâî çìåíøóâàâñÿ ³ç
ïðîãðåñóâàííÿì ÄÐ.

Òðàäèö³éíî ïðè àíàë³ç³ ÆÊ ïîð³âíþþòü
ñï³ââ³äíîøåííÿ ÍÆÊ äî ÍÍÆÊ, îñê³ëüêè éîãî çà-
âèøåííÿ º îçíàêîþ ïàòîëîã³÷íîãî ïðîöåñó, à íàêî-
ïè÷åííÿ íàñè÷åíèõ ÆÊ â êë³òèí³, îñîáëèâî â ìåìá-
ðàí³, ñóòòºâî çì³íþº ¿¿ âëàñòèâîñò³, ïëàñòè÷í³ñòü,
ñïðîìîæí³ñòü äî åíäîöèòîçó, ðåàêòèâíîñò³ äî àê-
öåïö³¿ ë³ãàíäó, ëàòåðàëüíîãî ïåðåñóâàííÿ ðåöåïòîð-
íèõ ðàôò³â òà ³íòåãðàëüíèõ ïðîòå¿í³â, ùî çìåíøóº
â³äïîâ³äü íà öèòîê³íè òà çàãàëüíó ì³æêë³òèííó âçàº-
ìîä³þ [15, 16].

Òàêîæ ³íôîðìàòèâíèì ï³äõîäîì äî àíàë³çó
ë³ï³äíîãî ìåòàáîë³çìó º ïîð³âíÿííÿ ñï³ââ³äíîøåííÿ
âì³ñòó àðàõ³äîíîâî¿ ÆÊ äî ë³íîëåâî¿, îñê³ëüêè ïåðå-
òâîðåííÿ Ñ18:2 ó Ñ20:4 º âàæëèâèì á³îëîã³÷íèì
ïðîöåñîì. Ìåòàáîë³òè àðàõ³äîíîâî¿ êèñëîòè – öå
ì³ð³àäè á³îëîã³÷íî àêòèâíèõ ñïîëóê, òàêèõ ÿê åéêî-
çàíî¿äè, ïðîñòàãëàíäèíè ³ ëåéêîòð³ºíè, åíäîãåíí³
ë³ãàíäè êàíàá³íî¿äíèõ ðåöåïòîð³â, ÿê³ º âàæëèâèìè
ì³æêë³òèííèìè ðåãóëÿòîðàìè, àëå ïðè íàäëèøêîâîìó
âèä³ëåíí³ âîíè ñïðèÿþòü ðÿäó õðîí³÷íèõ çàõâîðþ-
âàíü. Îðãàí³çì ëþäèíè ìîæå ñàìîñò³éíî ñèíòåçóâà-
òè àðàõ³äîíîâó ÆÊ ç íåçàì³ííî¿ îìåãà-6-íåíàñè÷å-
íî¿ ë³íîëåâî¿ êèñëîòè, àëå ëèøå ç ¿¿ ïðèðîäíî¿ öèñ-
ôîðìè. ßêùî â îðãàí³çì³ ï³äâèùåíèé âì³ñò Ñ 18:2 ó

Ðèñ. 2. Ð³âåíü ãë³êîâàíîãî ãåìîãëîá³íó â äîñë³äæåíèõ ãðóïàõ â çàëåæíîñò³: À – â³ä ãåíîòèïó PPARG
(ñâ³òë³ ñòîâï÷èêè – íîñ³¿ ãåíîòèïó Pro12Pro, òåìí³ – íîñ³¿ àëåë³ 12Ala); Á – â³ä ôîðìè îòðèìàííÿ ë³êóâàëüíî¿ äîçè

³íñóë³íó (ñâ³òë³ ñòîâï÷èêè – òàáëåòêè, òåìí³ – ³í’ºêö³¿); * – â³äì³íí³ñòü â ãðóï³ íà ð³âí³ Ð<0,05

À Á
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âèãëÿä³ ñèíòåòè÷íî¿ ôîðìè òðàíñ-æèð³â, òî ë³íîëåâà
ÆÊ «çàñòðÿº» ³ âèòðà÷àº ñïðîìîæí³ñòü ïåðåõîäèòè
â àðàõ³äîíîâó, ³ âèçíà÷àºòüñÿ ï³äâèùåííÿ Ñ 18:2.

Çà íàøèìè äàíèìè, âèÿâëåíå ó õâîðèõ íà ÖÄ2
ñò³éêå ïåðåâàæàííÿ âì³ñòó íàñè÷åíèõ ÆÊ â ñêëàä³
ìåìáðàí åðèòðîöèò³â (ðèñ. 4-À) áóëî ïðèòàìàííå
íîñ³ÿì àëåë³ 12Ala, ó ÿêèõ öåé ïîêàçíèê áóâ
á³ëüøèì, í³æ â ÊÃ, îñîáëèâî â³í â³äð³çíÿâñÿ â 2,5
ðàçè â ÄÐ-1 òà â 2,3 ðàçè â ÄÐ-2, õî÷à ç ïðîãðåñóâàí-
íÿì ÄÐ ñïîñòåð³ãàëîñÿ ïîñòóïîâå çìåíøåííÿ «íàñè-
÷åíîñò³» ìåìáðàí.

Ó íîñ³¿â ãåíîòèïó Pro12Pro ïîêàçíèê ìàâ ñóòòºâó
ðîçá³æí³ñòü, ÿê â ãðóïàõ, òàê ³ ì³æ ãðóïàìè, à â ÄÐ-
2 ïîêàçàâ êðèòè÷íå çìåíøåííÿ â³äíîøåííÿ ÍÆÊ/
ÍÍÆÊ. Ñï³ââ³äíîøåííÿ 18:2/20:4 äèâíî â³äð³çíÿ-

ëîñü ó íîñ³¿â ð³çíèõ ãåíîòèï³â (ðèñ. 4-Á). Òàê, ó õâî-
ðèõ íà ÖÄ2 íîñ³¿â äèêîãî ãåíîòèïó öåé ïîêàçíèê
áóâ îäíàêîâèì ³ç ÊÃ, ³ç ï³äâèùåíèì â 2 ðàçè ëèøå â
ãðóï³ ÄÐ-3. À ñåðåä íîñ³¿â äèêîãî ãåíîòèïó ñïîñòåð-
³ãàëîñÿ ïî÷àòêîâå çíèæåííÿ â ãðóï³ ÄÐ-1 â 2 ðàç³
â³äíîñíî ÊÃ ³ ïîñòóïîâå ï³äâèùåííÿ â ãðóï³ ÄÐ-3,
ïðàêòè÷íî â 3 ðàçè (Ð <0,05).

Îö³íêà ïîâåä³íêîâî¿ ñêëàäîâî¿, ÿêà ìîæå âïëèâà-
òè íà ñòàí ë³ï³äíîãî òà âóãëåâîäíîãî îáì³íó, ïðîâî-
äèëàñÿ çà äàíèìè àíêåòóâàííÿ ³ ïîäàëüøîãî ðîçðà-
õóíêó ³íäåêñ³â. Äëÿ àíàë³çó ñêëàäó ¿æ³ ìè ðîçðîáèëè
ïèòàííÿ, ùî áóëè ïðèñâÿ÷åí³ âæèâàííþ ó çâè÷àéíîìó
ðàö³îí³ õàð÷îâèõ ïðîäóêò³â òà ¿õ ÷àñòîòè. Êîæíèé
âèä ïðîäóêò³â áóâ îáðàíèé ³ç óðàõóâàííÿì äæåðåëà
ÆÊ, ÿêèì â³í º. Çàïîâíþâà÷åâ³ àíêåòè íåîáõ³äíî

Ðèñ. 3. Ð³âåíü çàãàëüíîãî õîëåñòåðèíó ïëàçìè â äîñë³äæåíèõ ãðóïàõ â çàëåæíîñò³: À – â³ä ãåíîòèïó PPARG
(ñâ³òë³ ñòîâï÷èêè – íîñ³¿ ãåíîòèïó Pro12Pro, òåìí³ – íîñ³¿ àëåë³ 12Ala); Á – â³ä ïðèéîìó ñòàòèí³â

(ñâ³òë³ ñòîâï÷èêè – íå ïðèéìàëè, òåìí³ – ïðèéìàëè)

À Á

Ðèñ. 4. Ïîð³âíÿííÿ ñï³ââ³äíîøåííÿ ÍÆÊ/ÍÍÆÊ (À) òà Ñ18:2/Ñ20:4 (Á) â ìåìáðàíàõ åðèòðîöèò³â ïàö³ºíò³â
äîñë³äæåíèõ ãðóï â çàëåæíîñò³ â³ä ãåíîòèïó PPARG (ñâ³òë³ ñòîâï÷èêè – íîñ³¿ ãåíîòèïó Pro12Pro, òåìí³ – íîñ³¿ àëåë³

12Ala); * – â³äì³íí³ñòü â ãðóï³ (Ð<0,05); ** – â³äì³íí³ñòü ³ç â³äïîâ³äíèì ïîêàçíèêîì ÊÃ (Ð<0,05).

À Á
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áóëî âêàçàòè ÷àñòîòó âæèâàííÿ âêàçàíèõ ïðîäóêò³â
ïðè çâè÷àéíîìó ðàö³îí³, íàïðèêëàä, çà îñòàíí³ 2
ì³ñÿö³. Â³äïîâ³ä³, çã³äíî ³ç âñåñâ³òí³ìè àâòîðèòåòíè-
ìè ðåêîìåíäàö³ÿìè òà øêîëàìè ä³ºòîëîã³¿, ðàíæóâà-
ëè ó âèãëÿä³ øêàëè: À – ðåêîìåíäîâàíî, Á – ïðèïó-
ñòèìî, Â – íå áàæàíî, Ã – íå ðåêîìåíäîâàíî, Ä –
âêðàé íå ðåêîìåíäîâàíî. Äàë³, äëÿ ê³ëüê³ñíî¿ îö³íêè
ðåçóëüòàò³â, âàð³àíòàì â³äïîâ³äåé ïðèçíà÷àëè áàëè
â³ä 1 äî 5, äå À – «5», à Ä – «1». Òàêèì ÷èíîì, êîæ-
íèé ïàö³ºíò îòðèìóâàâ ê³ëüê³ñíèé áàë, çàëåæíî â³ä
òîãî, íàñê³ëüêè ðàö³îíàëüíî, ç ïîãëÿäó ðåêîìåí-
äàö³é õàð÷óâàííÿ, â³í âæèâàº ð³çí³ ïðîäóêòè ³ç
âì³ñòîì ÆÊ. Ñóìà áàë³â âèçíà÷àëàñÿ ÿê ïîêàçíèê
«ðàö³îíàëüíîñò³ âæèâàííÿ ÆÊ» â óìîâíèõ îäèíè-
öÿõ ó êîæíîãî ïàö³ºíòà, à ïîò³ì ³ ñåðåäí³é ó ãðóï³.
Òàêèé àíàë³ç íàäàâ íàì ìîæëèâ³ñòü ê³ëüê³ñíî ïðî-
àíàë³çóâàòè ó ãðóïàõ îñîáëèâîñò³ ðàö³îíó óñ³õ äîñë-
³äæóâàíèõ îñ³á ³ç âèçíà÷åííÿì âæèâàííÿ ð³çíèõ
âèä³â ÆÊ (ðèñ. 4).

Çà îòðèìàíèìè äàíèìè (ðèñ. 5-À), ó íîñ³¿â äèêî-
ãî ãåíîòèïó ðàö³îíàëüí³ñòü âæèâàííÿ ¿æ³ íå
â³äð³çíÿëàñÿ â ÊÃ òà ó õâîðèõ íà ÖÄ2. Ñåðåä íîñ³¿â
àëåë³ 12Ala öåé ïîêàçíèê â³äð³çíÿâñÿ â³ä ÊÃ òà â çà-
ëåæíîñò³ â³ä ñòàä³¿ ÄÐ. Â ãðóï³ ÄÐ-1 áóâ íàéíèæ-
÷èì, à ³ç ðîçâèòêîì ÄÐ ï³äâèùóâàâñÿ ³ â ÄÐ-3 áóâ
á³ëüøèì â 2 ðàçè (Ð <0,05). Òàêà äèíàì³êà â³äîáðà-
æóº, ùî ³ç ïåðåá³ãîì ÖÄ2 òà ðîçâèòêîì óñêëàäíåíü,
ïàö³ºíòè ï³äâèùóþòü ñâîþ ñâ³äîì³ñòü ïðèòðèìóâà-
òèñÿ ðåêîìåíäàö³é õàð÷óâàííÿ. Íàéá³ëüø ö³êàâèì, ç
íàøî¿ òî÷êè çîðó, º ôàêò, ùî òàêå ïðàãíåííÿ âèÿâè-
ëîñÿ ëèøå ó õâîðèõ íîñ³¿â ïîë³ìîðô³çìó ãåíó
PPARG.

Â íàø³é ïîïåðåäí³é ðîáîò³ [17] ìè ïðîâîäèëè
àíàë³ç ïîêàçíèê³â ñïîñîáó æèòòÿ (ÑÆ): äîòðèìàííÿ
ä³ºòè, ô³çè÷íîãî íàâàíòàæåííÿ, âæèâàííÿ âîäè,
ôðóêò³â òà îâî÷³â ó ïàö³ºíò³â ³ç ÖÄ2 ³ îñ³á, ÿê³ ç

íèìè ñï³âñòàâí³ çà îñíîâíèìè ôåíîòèï³÷íèìè îçíà-
êàìè, ïðîâåäåíèé íà îñíîâ³ àíêåòóâàííÿ â³äïîâ³äíî
âñåñâ³òí³õ ðåêîìåíäàö³¿ çäîðîâîãî õàð÷óâàííÿ òà
íóòðèöåâòè÷íèõ äîñë³äæåíü. Ìè ä³éøëè âèñíîâêó,
ùî çâè÷êà äî äîäàòêîâîãî ô³çè÷íîãî íàâàíòàæåííÿ ³
âæèâàííÿ 1,5-2 ë âîäè äîñòîâ³ðíî âèùå ó îñ³á áåç
ÖÄ. Íåäîñòàòíº âæèâàííÿ ôðóêò³â òà îâî÷³â â ùî-
äåííîìó ðàö³îí³ õàð÷óâàííÿ çíàõîäèòüñÿ â ïðÿì³é
çàëåæíîñò³ ³ç çàõâîðþâàííÿì íà ÖÄ, ³ç éîãî óñêëàä-
íåííÿì ó âèãëÿä³ ïðîãðåñóâàííÿ ÄÐ.

²ç ìåòîþ ïîð³âíÿííÿ ðåçóëüòàò³â àíêåòóâàííÿ
ïðî ñïîñ³á æèòòÿ â ð³çíèõ ãðóïàõ ïàö³ºíò³â áóëè
ðîçðàõîâàí³ ³íäåêñè, ÿê³ âèêîðèñòîâóâàëèñÿ ÿê
³íòåãðàëüí³ ê³ëüê³ñí³ êðèòåð³¿. Â äàí³é ðîáîò³ íàâå-
äåíèé êîåô³ö³ºíò «ðàö³îíàëüíîñò³ ÑÆ», ÿêèé ðîçðà-
õîâóâàëè ÿê â³äíîøåííÿ ñóìè â³äïîâ³äåé À+Á äî
Â+Ã+Ä, ³ éîãî çðîñòàííÿ â³äîáðàæóâàëî íàéá³ëüø
ðàö³îíàëüí³ çâè÷êè. Àíàë³ç êîåô³ö³ºíòà â ãðóïàõ ïî-
êàçàâ (ðèñ. 5-Á), ùî ó íîñ³¿â äèêîãî ãåíîòèïó ÑÆ íå
â³äð³çíÿâñÿ ó ïàö³ºíò³â íà ÖÄ2, ÿê ó ïîð³âíÿíí³ ³ç
ÊÃ, òàê ³ â çàëåæíîñò³ â³ä ðîçâèòêó ÄÐ. Ó íîñ³¿â ïîë³-
ìîðô³çìó êîåô³ö³ºíò ðàö³îíàëüíîñò³ ÑÆ áóâ âçàãàë³
íèæ÷èì, í³æ ó íîñ³¿â äèêîãî ïîë³ìîðô³çìó, à â ãðóï³
ÄÐ-1 òà ÄÐ-3 äîñòîâ³ðíî â³äð³çíÿâñÿ ó 3,7 òà 1,8
ðàçè (Ð<0,05), â³äïîâ³äíî. Òàêèì ÷èíîì, ìè âèÿâèëè
â³äì³íí³ñòü â õàð÷îâîìó ðàö³îí³ òà ïîâåä³íêîâèõ
çâè÷êàõ ó ïàö³ºíò³â ç ÖÄ2 ³ç ð³çíîþ ñòàä³ºþ ÄÐ ³
ð³çíèì PPARG-çàëåæíèì ôåíîòèïîì.

Æèðîâà òêàíèíà â³ä³ãðàº âèð³øàëüíó ðîëü ó ðå-
ãóëÿö³¿ ïðèéîìó ¿æ³, îñê³ëüêè âîíà âèä³ëÿº ðÿä åí-
äîêðèííèõ òà ïàðàêðèííèõ ìåä³àòîð³â, âêëþ÷àþ÷è
ëåïòèí, àäèïîíåêòèí, ðåçèñòèí òà TNF-á, ÿê³ âïëè-
âàþòü íà àïåòèò [18]. Ðîçóì³ííÿ ñêëàäíî¿ ñèñòåìè
ñèãíàë³íãó, ùî ëåæèòü â îñíîâ³ êîíòðîëþ àïåòèòó,
éìîâ³ðíî, çàïðîïîíóº íîâ³ ï³äõîäè äî ñòðàòåã³é
ë³êóâàííÿ. Çäàòí³ñòü àãîí³ñò³â PPAR ³íäóêóâàòè

Ðèñ. 5. Ïîð³âíÿííÿ ïîêàçíèêà «ðàö³îíàëüíîñò³ âæèâàííÿ ÆÊ» (À) òà êîåô³ö³ºíòà ðàö³îíàëüíîñò³ ñïîñîáó æèòòÿ (Á)
â äîñë³äæåíèõ ãðóïàõ â çàëåæíîñò³ â³ä ãåíîòèïó PPARG (ñâ³òë³ ñòîâï÷èêè – íîñ³¿ ãåíîòèïó Pro12Pro,

òåìí³ – íîñ³¿ àëåë³ 12Ala); * – â³äì³íí³ñòü â ãðóï³ íà ð³âí³ Ð<0,05.

À Á
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àäàïòèâíèé òåðìîãåíåç òà çàõèùàòè ÿê â³ä àë³ìåí-
òàðíîãî, òàê ³ ãåíåòè÷íî äåòåðì³íîâàíîãî îæèð³ííÿ
íà òâàðèííèõ ìîäåëÿõ ñâ³ä÷èòü ïðî òå, ùî PPAR-
çàëèøàºòüñÿ ïåðñïåêòèâíîþ ì³øåííþ â ë³êóâàíí³
îæèð³ííÿ.

Äîñë³äæåííÿ àñîö³àö³¿ çàõâîðþâàíü, ïîâ’ÿçàí³ ç
ãåíîìîì, ïðîâåäåí³ â âåëèêèõ êîãîðòàõ, çíà÷íîþ
ì³ðîþ ñïðèÿëè â³äêðèòòþ íîâèõ ãåíåòè÷íèõ ëîêóñ³â
ä³àáåòó 2 òèïó òà ³íøèõ ìåòàáîë³÷íèõ îñîáëèâîñ-
òåé, õî÷à âèÿâëåí³ çàãàëüí³ âàð³àíòè ïîÿñíþþòü
ëèøå íåâåëèêó ÷àñòêó çàãàëüíî¿ ñõèëüíîñò³ äî ä³à-
áåòó [19]. Ç íàøî¿ òî÷êè çîðó, íàéá³ëüø åôåêòèâíèì
øëÿõîì ðîçðîáêè õàð÷îâèõ òà ïîâåä³íêîâèõ ðåêî-
ìåíäàö³é äëÿ çàïîá³ãàííÿ ðîçâèòêó ÖÄ2, àáî ïðî-
ãðåñóâàííÿ éîãî óñêëàäíåíü º âèâ÷åííÿ ôåíîòèï³÷-
íèõ îñîáëèâîñòåé ïàö³ºíò³â, ÿê³ â³ääçåðêàëþþòü
â³äì³ííîñò³ ãåíåòè÷íî äåòåðì³íîâàíèõ ìåõàí³çì³â
ðåãóëÿö³¿ îáì³íó ðå÷îâèí.

Íàÿâí³ñòü â³äì³ííîñòåé ïîâåä³íêîâîãî õàðàêòåðó
ó îñ³á ³ç ð³çíèì PPARG-çàëåæíèì ôåíîòèïîì ìîæå
áóòè ïîÿñíåíà ãåíåòè÷íî äåòåðì³íîâàíèìè îñîáëè-
âîñòÿìè ðåãóëÿö³¿ îáì³íó ðå÷îâèí, ñõèëüíîñò³ äî
âæèâàííÿ äåÿêèõ ïðîäóêò³â, â³äì³íí³ñòþ ðåãóëÿòîð-
íèõ âïëèâ³â íà æèðîâó òêàíèíó, ìåõàí³çì³â çàáåçïå-
÷åííÿ åíåðãåòè÷íèì ñóáñòðàòîì ïå÷³íêè òà ñêåëåò-
íî¿ ìóñêóëàòóðè. Âêàçàí³ ôàêòîðè ìîæóòü âïëèâàòè
íà îñîáëèâîñò³ ïîâåä³íêè õâîðèõ, ¿õ àäàïòàö³þ äî
ë³êóâàííÿ ³ ñõåì êîðåêö³¿. Ö³ îñîáëèâîñò³ íåîáõ³äíî
âðàõîâóâàòè äëÿ ðîçðîáêè åôåêòèâíèõ ñõåì ë³êó-
âàííÿ íå ò³ëüêè â ãðóïàõ ³ç ð³çíèì ñòóïåíåì óøêîä-
æåííÿ ñ³òê³âêè òà òðèâàë³ñòþ ÖÄ2, à òàêîæ â çàëåæ-
íîñò³ â³ä ïîë³ìîðô³çì³â ãåí³â êëþ÷îâèõ ôåðìåíò³â
æèðîâîãî òà âóãëåâîäíîãî îáì³íó ³ çàáåçïå÷óþòü
çâ’ÿçîê ì³æ ôàêòîðàìè çîâí³øíüî¿ ñåðåäè òà âíóò-
ð³øí³ìè ìåõàí³çìàìè ðåãóëÿö³¿ åíåðãåòè÷íîãî ãîìå-
îñòàçó.

ÂÈÑÍÎÂÊÈ

1. Ó ïàö³ºíò³â ç ÖÄ2 íàéá³ëüø åôåêòèâíèì øëÿ-
õîì êîðåêö³¿ ã³ïåðãë³êåì³¿ íà óñ³õ ñòàä³ÿõ ðîçâèòêó
ÄÐ âèÿâèëîñÿ âæèâàííÿ ³íñóë³íó â òàáëåòîâàíèõ
ôîðìàõ, àëå íàéá³ëüøó ñòàá³ëüí³ñòü ó äîñÿãíåíí³
ö³ëüîâîãî ð³âíÿ ãëþêîçè êðîâ³ âèÿâëåíî ó íîñ³¿â
ïîë³ìîðô³çìó ãåíó PPARG.

2. Íå âèÿâëåíî äîñòîâ³ðíî¿ ðîçá³æíîñò³ ïîêàç-
íèê³â ë³ï³äîãðàìè ó îñ³á ³ç ð³çíèì PPARG-çàëåæíèì
ôåíîòèïîì, àëå ó õâîðèõ íà ÖÄ2 íîñ³¿â àëåë³ 12Ala
âèÿâëåíå íà ïî÷àòêó çàõâîðþâàííÿ ïåðåâàæàííÿ â
2,3-2,5 ðàçè (Ð<0,05) âì³ñòó íàñè÷åíèõ ÆÊ â ñêëàä³
ìåìáðàí åðèòðîöèò³â, ³ íåçíà÷íå ïîñòóïîâå çìåí-
øåííÿ «íàñè÷åíîñò³» ìåìáðàí ç ïðîãðåñóâàííÿì ÄÐ.

3. Íîñ³¿ äèêîãî ãåíîòèïó Pro12Pro íå â³äð³çíÿ-
ëèñÿ â³ä ÊÃ çà ðàö³îíàëüí³ñòþ õàð÷óâàííÿ òà ÑÆ, ÿê
ñ ïî÷àòêó çàõâîðþâàííÿ íà ÖÄ, òàê ³ç ïðîãðåñóâàí-
íÿì ÄÐ. Íîñ³ÿì àëåë³ 12Ala áóëî ïðèòàìàííî íà ïî-
÷àòêó çàõâîðþâàííÿ íåõòóâàííÿ õàð÷îâèìè ðåêî-

ìåíäàö³ÿìè, à ³ç ïðîãðåñóâàííÿì ñòóïåíþ ì³êðîñó-
äèííèõ óñêëàäíåíü, ñâ³äîì³ñòü ó ïðàâèëüíîìó õàð-
÷óâàíí³ çðîñòàëà âäâ³÷³ (Ð <0,05). Ó îñ³á ³ç PPARG
ïîë³ìîðô³çìîì ÑÆ áóâ ìåíø ðàö³îíàëüíèì, í³æ ó
íîñ³â äèêîãî ãåíîòèïó Pro12Pro. Íàÿâí³ñòü ÖÄ2 ³
ðîçâèòîê óñêëàäíåííÿ ó âèãëÿä³ ÄÐ çíèæóâàëà ïðàã-
íåííÿ äî çäîðîâîãî ÑÆ â 2-3 ðàçè (Ð <0,05).

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëà ô³íàíñóâàííÿ. Ðîáîòà âèêîíàíà, ÿê
ôðàãìåíò Äåðæáþäæåòíî¿ ÍÄÐ «Âèâ÷èòè çíà÷åííÿ
ãåíåòè÷íèõ ÷èííèê³â òà çîâí³øí³õ âïëèâ³â ó ðîçâèò-
êó ³ ïðîãðåñóâàíí³ ì³êðîöèðêóëÿòîðíèõ óñêëàäíåíü
ïðè öóêðîâîìó ä³àáåò³ 2 òèïó» ¹ äåðæðåºñòðàö³¿
0118U001214, ñòðîêè âèêîíàííÿ 2018-2020 ð.ð.

REFERENCES
1. Balashevich L.I., Izmaylov A.S. Diabetic ophthalmo-

pathy / St. Petersburg: Chelovek, 2012. 396 p. [in
Russia]. https://elibrary.ru/item.asp?id=21066959

2. Boden G., Laakso M. Lipids and Glucose in Type 2
Diabetes. What is the cause and effect? // Diabetes
Care 2004; 27 (9): 2253-9. https://doi.org/10.2337 /
diacare.27.9.2253

3. Lin J., Wu H., Tarr P.T., et al. Transcriptional co-
activator PGC-1 alpha drives the formation of slow-
twitch muscle fibres // Nature. 2002; 418 (6899): 797-
801. https://doi.org/10.1038/nature00904

4. Fu S., Meng Y., Zhang W. et al. Transcriptomic
Responses of Skeletal Muscle to Acute Exercise in
Diabetic Goto-Kakizaki Rats // Front Physiol. 2019;
10: 872. https://doi.org/10.3389/fphys.2019.00872

5. Grimaldi PA. Peroxisome proliferator-activated
receptors as sensors of fatty acids and derivatives //
Cell Mol Life Sci. 2007; 64 (19-20): 2459-64. https://
doi.org/10.1007 / s00018-007-7278-5

6. Zierath JR, Ryder JW, Doebber T, et al. Role of
skeletal muscle in thiazolidinedione insulin sensitizer
(PPARgamma agonist) action // Endocrinology. 1998;
139: 5034-41. https://doi.org/10.1210/endo.139.12.6364

7. Deeb S.S., Fajas L., Nemoto M. et al., A Pro12Ala
substitution in the human PPARã2 is associated with
decreased receptor activity, improved insulin sensiti-
vity, and lowered body mass index // Nat Genet. 1998.
20: 284-7 https://doi.org/10.1038 / 3099

8. Hu E., Kim J.B., Sarraf P., Spiegelman B.M.
Inhibition of adipogenesis through MAP-kinase me-
diated phosphorylation of PPARã // Science. 1996; 274:
2100-3.https://doi.org/10.1126/science.274.5295.2100

9. Tuomilehto J, Lindstrom J, Eriksson JG, et al.,
Prevention of type 2 diabetes mellitus by changes in
lifestyle among subjects with impaired glucose
tolerance. N Engl J Med. 2001; 344: 1343-50. https://
doi.org/10.1056/NEJM200105033441801

10. Blaschke F, Takata Y, Caglayan E, et al. Obesity,
Peroxisome Proliferator-Activated Receptor, and



46 ISSN 2664-472Õ. å ISSN 2664-4738. Medical science of Ukraine / Ìåäè÷íà íàóêà Óêðà¿íè, 2019, Vol. 15, ¹ 3–4

Íàòðóñ Ë.Â., Ðèêîâ Ñ.Î., Áèõîâåöü Ì.Þ.

Atherosclerosis in Type 2 Diabetes // Arteriosclerosis,
Thrombosis and Vascular Biology. 2006; 26: 28-40.
https://doi.org/10.1161/01.ATV.0000191663.12164.77

11. Mann J.I. Nutrition recommendations for the
treatment and prevention of type 2 diabetes and the
metabolic syndrome: an evidenced-based review //
Nutr. Rev. 2006; 64 (9): 422-7. https://doi.org/
10.1111 / j.1753-4887.2006.tb00227.x

12. Risérus U., Willett W.C., Hu F.B. Dietary fats and
prevention of type 2 diabetes // Prog Lipid Res. 2009;
48 (1): 44-51. https://doi.org/10.1016 / j.plipres.2008.
10.002

13. Kaydashev I.P., Rasin A.M., Shlykova O.A. et al.
Frequency Pro12Ala PPAR  2 gene polymorphism in
Ukrainian population and its possible link to
development metabolic syndrome // Tsitologiya i
genetika. 2007; 5: 43-7. [in Russia] http://cytgen.com/
articles/4150043a.pdf

14. Ziablytsev S.V., Mokrii V.Y. Association between
allele 12Pro of rs1801282 polymorphism gene PPAR
and diabetes mellitus type 2 // Clinical Endocrinology
and Endocrine Surgery. 2016; 3 (55): 34-8. [in Ukrai-
nian]. https://doi.org/10.24026/1818-1384.3(55).2016.
77483

15. Weijers Rob N.M. Lipid Composition of Cell
Membranes and Its Relevance in Type 2 Diabetes
Mellitus // Curr Diabetes Rev. 2012; 8 (5): 390-400.
https://doi.org/10.2174 / 157339912802083531

16. Hussein J.S. Cell membrane fatty acids and health // Int.
J. Pharm. Sci. 2013; 5 (Suppl. 3): 38-46. https://inno-
vareacademics.in/journal/ijpps/Vol5Suppl3/7389.pdf

17. Rykov S.O., Bykhovets M.Y., Natrus L.V. Features of
the lifestyle as a factor of the risk of development and
progression of diabetic retinopathy in patients with
diabetes mellitus of 2 types // Archive of Ophthalmo-
logy of Ukraine. 2019; 7 (1): 54-61. https://doi.org/
10.22141/2309-8147.7.1.2019.163000

18. Salas-Salvad  J., Martinez-Gonz lez M.À., Bull  M.,
Ros E. The role of diet in the prevention of type 2 dia-
betes // Nutr Metab Cardiovasc Dis. 2011; 21 (Suppl 2):
B32-48. https://doi.org/10.1016/j.numecd.2011.03.009

19. Korat A., Willett W.C., Hu F.B. Diet, lifestyle, and
genetic risk factors for type 2 diabetes: a review from
the Nurses’ Health Study, Nurses’ Health Study 2,
and Health Professionals’ Follow-up Study // Nutr
Rep. 2014; 3 (4): 345-54. https://doi.org/10.1007 /
s13668-014-0103-5.

Îòðèìàíî: 15.10.2019

ÏÎÂÅÄÅÍ×ÅÑÊÈÅ È ÃÅÍÅÒÈ×ÅÑÊÈ ÄÅÒÅÐÌÈÍÈÐÎÂÀÍÛÅ ÎÒËÈ×Èß
Ó ÏÀÖÈÅÍÒÎÂ Ñ ÑÀÕÀÐÍÛÌ ÄÈÀÁÅÒÎÌ 2 ÒÈÏÀ, ÎÑËÎÆÍ¨ÍÍÛÌ ÐÅÒÈÍÎÏÀÒÈÅÉ

Ñ ÐÀÇÍÛÌ PPARG-ÇÀÂÈÑÈÌÛÌ ÔÅÍÎÒÈÏÎÌ
1Íàòðóñ Ë.Â., 2Ðûêîâ Ñ.À., 2Áûõîâåö Ì.Þ.

1 Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ýêñïåðèìåíòàëüíîé è êëèíè÷åñêîé ìåäèöèíû Íàöèîíàëüíîãî ìåäèöèí-
ñêîãî óíèâåðñèòåòà èìåíè À. À. Áîãîìîëüöà, Êèåâ, Óêðàèíà.

2Íàöèîíàëüíàÿ ìåäèöèíñêàÿ àêàäåìèÿ ïîñëåäèïëîìíîãî îáðàçîâàíèÿ èìåíè Ï. Ë. Øóïèêà, Êèåâ, Óêðàèíà
Lnatrus777@gmail.com

Àêòóàëüíîñòü. Ïðîáëåìà ëå÷åíèÿ è ïðîôèëàêòèêè ìèêðîñîñóäèñòûõ îñëîæíåíèé íà ôîíå ãèïåðãëèêåìèè ãîðàçäî îá-
øèðíåå, ÷åì ñîáëþäåíèå ñîîòâåòñòâóþùåé äèåòû. Íåîáõîäèìî ó÷èòûâàòü, êàê ïîâåäåí÷åñêèå îñîáåííîñòè ÷åëîâåêà, òàê è
ãåíåòè÷åñêè äåòåðìèíèðîâàííûå ìåõàíèçìû ðåãóëÿöèè ìåòàáîëèçìà.

Öåëü ðàáîòû: èçó÷èòü ïîâåäåí÷åñêèå è ãåíåòè÷åñêè äåòåðìèíèðîâàíûå ðàçëè÷èÿ ó áîëüíûõ ñ ñàõàðíûì äèàáåòîì 2 òèïà,
îñëîæíåííûì ðåòèíîïàòèåé ñ ðàçëè÷íûì PPARG-çàâèñèìûì ôåíîòèïîì.

Ìàòåðèàëû è ìåòîäû. Èññëåäîâàíèå âêëþ÷àëî 101 áîëüíîãî ñ ñàõàðíûì äèàáåòîì 2 òèïà (ÑÄ2), ó êîòîðûõ ïî ðåçóëü-
òàòàì îôòàëüìîëîãè÷åñêîãî îáñëåäîâàíèÿ áûëè âûÿâëåíû ðàçëè÷íûå ñòàäèè äèàáåòè÷åñêîé ðåòèíîïàòèè (ÄÐ) ïî øêàëå
ETDRS. Êîíòðîëüíàÿ ãðóïïà (ÊÃ) âêëþ÷àëà 40 ÷åëîâåê áåç ÑÄ, ñîïîñòàâèìûõ ñ ïàöèåíòàìè ïî ïîëó, âîçðàñòó, èíäåêñó ìàñ-
ñû òåëà. Ïîëèìîðôèçì ãåíà îïðåäåëÿëè ñ ïîìîùüþ ÏÖÐ-ðåàë òàéì íà àâòîìàòè÷åñêîì àìïëèôèêàòîðå Gene Amp® PCR
System 7500, ñïåêòð æèðíûõ êèñëîò (ÆÊ) îïðåäåëÿëè ñ ïîìîùüþ ãàçî-æèäêîñòíîé õðîìàòîãðàôèè, ïîâåäåí÷åñêèå è ïèùå-
âûå ïðèâû÷êè àíàëèçèðîâàëè ïî ðåçóëüòàòàì àíêåòèðîâàíèÿ.

Ðåçóëüòàòû. Ó ïàöèåíòîâ ñ ÑÄ2 íàèáîëåå ýôôåêòèâíûì ïóòåì êîððåêöèè ãèïåðãëèêåìèè íà âñåõ ñòàäèÿõ ðàçâèòèÿ îñ-
ëîæíåíèé îêàçàëîñü óïîòðåáëåíèå èíñóëèíà â òàáëåòèðîâàííûõ ôîðìàõ, íî áîëüøóþ ñòàáèëüíîñòü â äîñòèæåíèè öåëåâîãî
óðîâíÿ ãëþêîçû êðîâè èìåëè íîñèòåëè ïîëèìîðôèçìà ãåíà PPARG. Ïî ðàöèîíàëüíîñòè ïèòàíèÿ è îáðàçó æèçíè (ÎÆ) íîñè-
òåëè äèêîãî ãåíîòèïà Pro12Pro íå îòëè÷àëèñü îò ÊÃ. Íîñèòåëÿì àëëåëè 12Ala áûëî õàðàêòåðíî â íà÷àëå çàáîëåâàíèÿ ïðåíåá-
ðåæåíèå ïèùåâûìè ðåêîìåíäàöèÿìè, íî ñ ïðîãðåññèðîâàíèåì ñòåïåíè ìèêðîñîñóäèñòûõ îñëîæíåíèé, ñîçíàòåëüíîñòü â íå-
îáõîäìîñòè ïðàâèëüíîãî ïèòàíèÿ âîçðàñòàëà âäâîå (Ð <0,05). Èõ ÎÆ èçíà÷àëüíî áûë ìåíåå ðàöèîíàëüíûì, ÷åì ó íîñèòåëåé
äèêîãî ãåíîòèïà Pro12Pro, íî òå÷åíèå ÑÄ2 è ðàçâèòèå îñëîæíåíèÿ â âèäå ÄÐ â 2-3 ðàçà (Ð <0,05) ñíèæàëî ñòðåìëåíèå ê çäî-
ðîâîìó ÎÆ.

Êëþ÷åâûå ñëîâà: äèàáåòè÷åñêàÿ ðåòèíîïàòèÿ, îáðàç æèçíè, ïèòàíèå, ãèïåðãëèêåìèÿ, ïîëèìîðôèçì ãåíà
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ÏÎÂÅÄ²ÍÊÎÂ² ÒÀ ÃÅÍÅÒÈ×ÍÎ ÄÅÒÅÐÌ²ÍÎÂÀÍ² Â²ÄÌ²ÍÍÎÑÒ² Ó ÕÂÎÐÈÕ ÍÀ ÖÓÊÐÎÂÈÉ Ä²ÀÁÅÒ 2 ÒÈÏÓ,
ÓÑÊËÀÄÍÅÍÈÉ ÐÅÒÈÍÎÏÀÒ²ªÞ ²Ç Ð²ÇÍÈÌ PPARG-ÇÀËÅÆÍÈÌ ÔÅÍÎÒÈÏÎÌ

BEHAVIORAL AND GENETICALLY DETERMINED DIFFERENCES IN PATIENTS WITH TYPE 2
DIABETES MELLITUS COMPLICATED BY RETINOPATHY WITH DIFFERENT

PPARG-DEPENDENT PHENOTYPE
1Natrus L.V., 2Rykov S.A., 2Bykhovets M.Y.

1 Bogomolets National Medical University Kyev, Ukraine
2Shupik National Medical Academy of Postgraduate Education, Kyev, Ukraine

Lnatrus777@gmail.com
Relevance. The problem of treatment and prevention of microvascular complications against the background of hyperglycemia is

much broader than adherence to an appropriate diet. It is necessary to take into account both the behavioral characteristics of a person
and the genetically determined mechanisms of metabolic regulation.

Objective to study the behavioral and genetically determined differences in patients with type 2 diabetes mellitus complicated by
retinopathy with different PPARG-dependent phenotype.

Materials and methods. The study included 101 patients with type 2 diabetes mellitus (T2DM), who, according to the results of
an ophthalmological examination, revealed various stages of diabetic retinopathy (DR) according to the ETDRS scale. The control
group (CG) included 40 people without diabetes, comparable to patients by gender, age, and body mass index. Gene polymorphism
was determined using real-time PCR on an automatic amplifier Gene Amp® PCR System 7500, the fatty acid spectrum (FA) was
determined using gas-liquid chromatography, and behavioral and nutritional habits were analyze according to the results of a
questionnaire.

Results. In patients with type 2 diabetes, the most effective way to correct hyperglycemia at all stages of development of
complications was the use of insulin in tablet forms. Carriers of the PPARG gene polymorphism had greater stability in achieving the
target blood glucose level. The carriers of the wild genotype Pro12Pro did not differ from the CG in the rationality of nutrition and
lifestyle. Carriers of the 12Ala allele were characterized by a neglect of food recommendations at the beginning of the disease, but
with the progression of the degree of microvascular complications, the awareness of the need for proper nutrition doubled (P <0.05).
Their lifestyle was initially less rational than that of carriers of the wild genotype Pro12Pro, but the course of T2DM and the
development of complications in the form of DR by 2–3 times (P <0.05) reduced the desire for a healthy lifestyle.

Keywords: diabetic retinopathy, lifestyle, nutrition, hyperglycemia, gene polymorphism
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Àêòóàëüí³ñòü. Ùîðîêó â Óêðà¿í³ ðåºñòðóºòüñÿ
100-110 òèñ. ãîñòðèõ ïîðóøåíü ìîçêîâîãî êðîâî-
îá³ãó (ÃÏÌÊ), ç ÿêèõ áëèçüêî 57 % ñòàíîâèòü ³øå-
ì³÷íèé ³íñóëüò (²²) [1, 3]. Äàíèé ïîêàçíèê â Óêðà¿í³
çàëèøàºòüñÿ ñòàá³ëüíî âèñîêèì ³ ïåðåâèùóº àíàëî-
ã³÷íèé á³ëüøîñò³ ºâðîïåéñüêèõ êðà¿í, äå â³í ñòàíî-
âèòü áëèçüêî 200,0 íà 100 òèñ. íàñåëåííÿ [3, 11].
Àíàë³ç çàõâîðþâàíîñò³ íà ³íñóëüò â Óêðà¿í³ ïðîòÿ-
ãîì îñòàíí³õ äåñÿòèë³òü ñâ³ä÷èòü ïðî íåñïðèÿòëèâó
òåíäåíö³þ äî ¿¿ çðîñòàííÿ.

Îêñèäàòèâíèé ñòðåñ â³ä³ãðàº ïðîâ³äíó ðîëü ó ïà-
òîãåíåç³ ²², ðîçâèâàþ÷èñü âæå â ïåðø³ õâèëèíè
³øåì³¿. Îñîáëèâà íåáåçïåêà éîãî ðîçâèòêó ó öåíò-
ðàëüí³é íåðâîâ³é ñèñòåì³ çóìîâëåíà çíà÷íèì
âì³ñòîì â òêàíèí³ ìîçêó ë³ï³ä³â ³ç ïåðåâàãîþ ïîë-
³íåíàñè÷åíèõ æèðíèõ êèñëîò, ÿê³ ìîæóòü ñòàâàòè
ñóáñòðàòîì ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â [7, 10].
Êð³ì òîãî, àêòèâí³ñòü àíòèîêñèäàíòíèõ ñèñòåì ìîç-

êó º íèæ÷îþ ïîð³âíÿíî ³ç ³íøèìè îðãàíàìè, ùî ðî-
áèòü éîãî îñîáëèâî ÷óòëèâèì äî ä³¿ àêòèâíèõ ôîðì
êèñíþ [10, 15]. Ïðîòå ïðè îêñèäàòèâíîìó ñòðåñ³ â
ïåðøó ÷åðãó ïîøêîäæóþòüñÿ á³ëêîâ³ ìîëåêóëè, à íå
ë³ï³äè, ùî ïðèçâîäèòü äî çì³íè ô³çèêî-õ³ì³÷íèõ
âëàñòèâîñòåé á³ëêîâèõ êîìïîíåíò³â ìåìáðàí òà
ôåðìåíò³â ³ç ïîäàëüøîþ äåñòðóêö³ºþ êë³òèíè [4, 7,
15]. Öåé ïðîöåñ ìîæå áóòè îáîðîòíèì ïðè äîñòàò-
íüîìó åíåðãåòè÷íîìó ïîòåíö³àë³ êë³òèíè òà íàÿâ-
íîñò³ â í³é â³äíîâëåíîãî ãëóòàò³îíó [10, 15], òîìó
äèñôóíêö³ÿ ñèñòåìè ãëóòàò³îíïåðîêñèäàçè (ÃÏ) òà
ãëóòàò³îíðåäóêòàçè (ÃÐ) íå ìîæå çàáåçïå÷èòè äîñ-
òàòíüîãî çàõèñòó â óìîâàõ ³øåì³¿.

Îäíèì ³ç ìåòîä³â îö³íêè ñòóïåíÿ ïîøêîäæåííÿ
íåðâîâî¿ òêàíèíè, â òîìó ÷èñë³ ³ ïðè ÃÏÌÊ, º âèç-
íà÷åííÿ ð³âíÿ íåéðîíñïåöèô³÷íèõ á³ëê³â [8, 9, 12],
äî ÿêèõ íàëåæèòü íåéðîñïåöèô³÷íà åíîëàçà (ÍÑÅ) –
ãë³êîë³òè÷íèé ôåðìåíò, ùî ì³ñòèòüñÿ ó öèòîïëàçì³
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Àêòóàëüí³ñòü. Ùîðîêó â Óêðà¿í³ ðåºñòðóºòüñÿ 100-110 òèñ. ãîñòðèõ ïîðóøåíü ìîçêîâîãî êðîâîîá³ãó, ç ÿêèõ áëèçüêî 57%
ñòàíîâèòü ³øåì³÷íèé ³íñóëüò (²²). Âèâ÷åííÿ äèíàì³êè ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â òà ¿õ âçàºìîçâ’ÿçêó ³ç ïîêàçíèêàìè
îêñèäàòèâíîãî ñòðåñó ìîæå áóòè ³íôîðìàòèâíèì äëÿ îö³íêè ïðîãíîçó ïåðåá³ãó â³äíîâíîãî ïåð³îäó ²².

Ìåòà: âèâ÷åííÿ îñîáëèâîñòåé ð³âíÿ ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â, ñòàíó ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì òà ¿õ âïëè-
âó íà ïðîÿâè íåâðîëîã³÷íîãî äåô³öèòó ³ ôóíêö³îíàëüíîãî ñòàíó ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíîãî ²².

Ìàòåð³àëè òà ìåòîäè. Îáñòåæåíî 120 ïàö³ºíò³â â ðàííüîìó â³äíîâíîìó ïåð³îä³ ïåðâèííîãî ãåì³ñôåðíîãî àòåðîòðîìáî-
òè÷íîãî ²². Êîíòðîëüíó ãðóïó (ÊÃ) ñêëàäàëè 20 ïðàêòè÷íî çäîðîâèõ îñ³á, ðåïðåçåíòàòèâíèõ çà â³êîì ³ ñòàòòþ. Îö³íêó íåâðî-
ëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíîãî ñòàíó õâîðèõ çä³éñíþâàëè çà øêàëîþ NIHSS, Ñêàíäèíàâñüêîþ øêàëîþ ³íñóëüòó
(ÑØ²), ìîäèô³êîâàíîþ øêàëîþ Ðåíê³íà (mRS) òà ³íäåêñîì Áàðòåë (BI). Âèçíà÷åííÿ ð³âíÿ íåéðîíñïåöèô³÷íî¿ åíîëàçè (ÍÑÅ)
ó ñèðîâàòö³ êðîâ³ ïðîâîäèëè ìåòîäîì ³ìóíîôåðìåíòíîãî àíàë³çó. Âèçíà÷åííÿ ð³âíÿ ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â
(ÎÌÁ) ó ñèðîâàòö³ êðîâ³, àêòèâíîñò³ ãëóòàò³îíðåäóêòàçè (ÃÐ) òà ãëóòàò³îíïåðîêñèäàçè (ÃÏ) ïðîâîäèëè ñïåêòðîôîòîìåòðè÷-
íî. Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ðåçóëüòàò³â ïðîâåäåíî ç âèêîðèñòàííÿì ïàêåòó ñòàòèñòè÷íîãî àíàë³çó äàíèõ Statistica 6.0
(StatSoft, Inc.) ³ç çàñòîñóâàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè ðåçóëüòàò³â.

Ðåçóëüòàòè. Ó ïàö³ºíò³â ÷åðåç 1 ì³ñÿöü ï³ñëÿ ïåðåíåñåíîãî ²² âèÿâëåíî ï³äâèùåííÿ âì³ñòó ÀÔÃí (356 íì) íà 33,9%
(p<0,05) ïîð³âíÿíî ³ç ÊÃ, ÊÔÃí (370 íì) – íà 26,0% (p<0,05), ÀÔÃî (430 íì) – íà 76,2% (p<0,01), ÊÔÃî (530 íì) – 125,0%
(p<0,01). Çàãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ ó îáñòåæåíèõ õâîðèõ áóâ íà 37,0% âèùèì, í³æ ó ÊÃ (p<0,05), òîä³ ÿê àêòèâí³ñòü
ÃÏ òà ÃÐ çíèæåí³ íà 31,6% òà 28,6%, â³äïîâ³äíî (p<0,05), à ð³âåíü ÍÑÅ ï³äâèùåíèé íà 150,6 % (p<0,05).

Áàë çà NIHSS êîðåëþâàâ ³ç ð³âíåì ÀÔÃí (356 íì) (r=0,24; p=0,032), ÊÔÃî (530 íì) (r=0,41; p=0,047) òà çàãàëüíèì ð³âíåì
ïðîäóêò³â ÎÌÁ (r=0,25; p=0,039), òîä³ ÿê àêòèâí³ñòü ÃÐ â³ðîã³äíî âïëèâàëà íà îö³íêó çà NIHSS (r=-0,27; p=0,048), ÑØ²
(r=0,23; p=0,034) òà Â² (r=0,31; p=0,038). Òàêîæ âèÿâëåíî â³ðîã³äí³ êîðåëÿö³éí³ çâ’ÿçêè ð³âíåì ÍÑÅ òà êîíöåíòðàö³ºþ âñ³õ
ôðàêö³é ïðîäóêò³â ÎÌÁ, àêòèâí³ñòþ ÃÏ ³ ÃÐ.

Âèñíîâêè. Äëÿ ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíîãî ²² õàðàêòåðíî ï³äâèùåííÿ ð³âíÿ ÍÑÅ, ùî êîðåëþº ³ç ñòóïåíåì ïðîÿâ³â íå-
âðîëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíèì ñòàíîì õâîðèõ. Ð³âåíü ÍÑÅ çðîñòàº ïðè çá³ëüøåíí³ êîíöåíòðàö³¿ ïðîäóêò³â ÎÌÁ
òà çíèæåíí³ àêòèâíîñò³ ÃÏ ³ ÃÐ, ùî ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ ïîøêîäæåííÿ íåéðîí³â íà ´ðóíò³ äèñáàëàíñó
ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì. Äàí³ ïðîöåñè íåãàòèâíî âïëèâàþòü íà ôóíêö³îíàëüíèé ñòàí õâîðèõ, ïðè ÷îìó íàéá³ëüøèé
âïëèâ ÷èíèòü êîíöåíòðàö³ÿ ÊÔÃî (530 íì), çàãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ òà àêòèâí³ñòü ÃÐ.

Êëþ÷îâ³ ñëîâà: ³øåì³÷íèé ³íñóëüò, îêñèäàòèâíèé ñòðåñ, íåéðîíñïåöèô³÷íà åíîëàçà, îêèñíà ìîäèô³êàö³ÿ á³ëê³â.
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ÎÖ²ÍÊÀ Ð²ÂÍß ÌÀÐÊÅÐ²Â ÏÎØÊÎÄÆÅÍÍß ÍÅÉÐÎÍ²Â ÒÀ ÎÊÑÈÄÀÒÈÂÍÎÃÎ ÑÒÐÅÑÓ Ó ÏÀÖ²ªÍÒ²Â Ï²ÑËß ÏÅÐÅÍÅÑÅÍÎÃÎ
²ØÅÌ²×ÍÎÃÎ ²ÍÑÓËÜÒÓ

íåéðîí³â, íåéðîåíäîêðèííèõ êë³òèí òà ³íøèõ
êë³òèí íåéðîåêòîäåðìàëüíîãî ïîõîäæåííÿ. Äåñò-
ðóêö³ÿ íåéðîí³â ð³çíî¿ åò³îëîã³¿ (öåðåáðî-âàñêóëÿðí³
çàõâîðþâàííÿ, íåéðî³íôåêö³¿, ÷åðåïíî-ìîçêîâà
òðàâìà, ã³ïîêñ³ÿ) ïðèçâîäèòü äî ï³äâèùåííÿ ð³âíÿ
ÍÑÅ â êðîâ³ [2, 6, 8, 12]. Êîíöåíòðàö³ÿ ÍÑÅ ó ñèðî-
âàòö³ êðîâ³ ïðè ãîñòðîìó ²² ïîñòóïîâî ï³äâèùóºòüñÿ
ïðîòÿãîì ïåðøî¿ äîáè, ³ äîñÿãàº ï³êîâî¿ êîíöåíò-
ðàö³¿ ïðîòÿãîì 72 ãîäèí ï³ñëÿ ³íñóëüòó [6, 9], ùî
êîðåëþº ³ç ðîçì³ðîì âîãíèùà ³øåì³¿ [2, 5, 9]. Ç îã-
ëÿäó íà öå, âèâ÷åííÿ äèíàì³êè ìàðêåð³â ïîøêîä-
æåííÿ íåéðîí³â òà ¿õ âçàºìîçâ’ÿçêó ³ç ïîêàçíèêàìè
îêñèäàòèâíîãî ñòðåñó ó ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíî-
ãî ²² ìîæå áóòè ³íôîðìàòèâíèì äëÿ îö³íêè ïðîãíî-
çó ïåðåá³ãó â³äíîâíîãî ïåð³îäó ²² òà âèáîðó îïòè-
ìàëüíî¿ òàêòèêè ë³êóâàííÿ.

Ìåòà: âèâ÷åííÿ îñîáëèâîñòåé ìàðêåð³â ïîøêîä-
æåííÿ íåéðîí³â, ñòàíó ïðî- òà àíòèîêñèäàíòíèõ
ñèñòåì òà ¿õ âïëèâó íà ïðîÿâè íåâðîëîã³÷íîãî äåô³-
öèòó ³ ôóíêö³îíàëüíîãî ñòàíó ïàö³ºíò³â ï³ñëÿ ïåðå-
íåñåíîãî ²².

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Â õîä³ äîñë³äæåííÿ îáñòåæåíî 120 ïàö³ºíò³â â
ðàííüîìó â³äíîâíîìó ïåð³îä³ ïåðâèííîãî ãåì³ñôåð-
íîãî àòåðîòðîìáîòè÷íîãî ³íñóëüòó â³êîì â³ä 46 äî 81
ðîê³â (81 ÷îëîâ³ê, 39 æ³íîê, ñåðåäí³é â³ê 63,0 [53,0;
68,0] ðîê³â). Ä³àãíîç òà ïàòîãåíåòè÷íèé ï³äòèï ²²
áóâ âñòàíîâëåíèé ó ãîñòðîìó ïåð³îä³ çàõâîðþâàííÿ.

Êðèòåð³¿ âêëþ÷åííÿ â äîñë³äæåííÿ: ïåðâèííèé
ãåì³ñôåðíèé àòåðîòðîìáîòè÷íèé ²² ó ðàííüîìó
â³äíîâíîìó ïåð³îä³.

Êðèòåð³¿ âèêëþ÷åííÿ ç äîñë³äæåííÿ: ïîâòîðíèé
³íñóëüò; ãåìîðàã³÷íèé ³íñóëüò; êàðä³îåìáîë³÷íèé
³íñóëüò; ³íñóëüò ó âåðòåáðî-áàçèëÿðíîìó áàñåéí³;
íàÿâí³ñòü ó ïàö³ºíòà â àíàìíåç³ ïåðåíåñåíèõ âàæêèõ
×ÌÒ, íåéðî³íôåêö³é, ñïàäêîâî-äåãåíåðàòèâíèõ çàõ-
âîðþâàíü, ïðîÿâè ÿêèõ ìîãëè á âïëèíóòè íà
êë³í³÷íó êàðòèíó ²²; íàÿâí³ñòü ó õâîðîãî äåêîìïåí-
ñîâàíî¿ ñîìàòè÷íî¿ ïàòîëîã³¿ ³/àáî îíêîïàòîëîã³¿,
ÿê³ á ìîãëè íåïåðåäáà÷óâàíî âïëèíóòè íà ôàðìàêî-
ê³íåòèêó òà ôàðìàêîäèíàì³êó äîñë³äæóâàíèõ ïðåïà-
ðàò³â òà ïåðåá³ã çàõâîðþâàííÿ; â³äìîâà â³ä ó÷àñò³ â
äîñë³äæåíí³.

Êîíòðîëüíó ãðóïó (ÊÃ) ñêëàäàëè 20 ïðàêòè÷íî
çäîðîâèõ îñ³á (11 ÷îëîâ³ê³â òà 9 æ³íîê, ñåðåäí³é â³ê
57,0 [50,0; 67,0] ðîê³â), áåç àíàìíåçó ÃÏÌÊ òà òÿæ-
êî¿ ñîìàòè÷íî¿ ïàòîëîã³¿.

Äîñë³äæåííÿ ïðîâîäèëîñü íà áàç³ â³ää³ëåíü ñó-
äèííî¿ íåâðîëîã³¿ ²âàíî-Ôðàíê³âñüêî¿ îáëàñíî¿
êë³í³÷íî¿ ë³êàðí³ òà ²âàíî-Ôðàíê³âñüêî¿ öåíòðàëüíî¿
ì³ñüêî¿ êë³í³÷íî¿ ë³êàðí³. Ï³äá³ð ïàö³ºíò³â ïðîâî-
äèâñÿ â ãîñòðîìó ïåð³îä³ çàõâîðþâàííÿ. Ïåðåä çàëó-
÷åííÿì â äîñë³äæåííÿ ó âñ³õ õâîðèõ îòðèìàíî ïî-
³íôîðìîâàíó çãîäó. Â ïîäàëüøîìó îáñòåæåííÿ
õâîðèõ ïðîâîäèëîñü ÷åðåç 1 ì³ñÿöü ï³ñëÿ ²².

Óñ³ õâîð³ îòðèìóâàëè áàçèñíó òåðàï³þ äëÿ âòî-
ðèííî¿ ïðîô³ëàêòèêè ³íñóëüòó (àíòèàãðåãàíòè, àíòè-
ã³ïåðòåíçèâí³ òà ã³ïîë³ï³äåì³÷í³ ïðåïàðàòè) çã³äíî
Íàêàçó ÌÎÇ Óêðà¿íè ¹ 602 â³ä 03.08.2012 ð.

Îö³íêó íåâðîëîã³÷íîãî äåô³öèòó òà ôóíêö³î-
íàëüíîãî ñòàíó õâîðèõ çä³éñíþâàëè çà øêàëîþ
NIHSS, Ñêàíäèíàâñüêîþ øêàëîþ ³íñóëüòó (ÑØ²),
ìîäèô³êîâàíîþ øêàëîþ Ðåíê³íà (mRS) òà ³íäåêñîì
Áàðòåë (BI).

Âèçíà÷åííÿ ð³âíÿ íåéðîíñïåöèô³÷íî¿ åíîëàçè ó
ñèðîâàòö³ êðîâ³ ïðîâîäèëè ìåòîäîì ³ìóíîôåðìåíò-
íîãî àíàë³çó ó ìîäèô³êàö³¿ ELISA çà äîïîìîãîþ
òåñò-ñèñòåì êîìïàí³¿ DAI (ÑØÀ) çã³äíî ³íñòðóêö³é
âèðîáíèêà.

 Âèçíà÷åííÿ ð³âíÿ ïðîäóêò³â îêèñíî¿ ìîäèô³-
êàö³¿ á³ëê³â ó ñèðîâàòö³ êðîâ³ ïðîâîäèëè çà ìåòîäîì
Äóá³í³íî¿ ª.ª. Îïòè÷íó ù³ëüí³ñòü ïðîäóêò³â îêèñ-
íåíî¿ ìîäèô³êàö³¿ á³ëê³â (ÎÌÁ) ðåºñòðóâàëè íà
ñïåêòðîôîòîìåòð³ Specord Ì-40 (Í³ìå÷÷èíà). Íà
äîâæèíàõ õâèëü 356 ³ 370 íì ðåºñòðóâàëè àëüäåã³ä-
³ êåòîïîõ³äí³ ôåí³ëã³äðàçîí³â íåéòðàëüíîãî õàðàêòå-
ðó (ÀÔÃí ³ ÊÔÃí). Íâ äîâæèíàõ õâèëü 430 ³ 530 íì
ðåºñòðóâàëè àëüäåã³ä- ³ êåòîïîõ³äí³ ôåí³ëã³äðàçîí³â
îñíîâíîãî õàðàêòåðó (ÀÔÃî ³ ÊÔÃî).

Ñòàí àíòèîêñèäàíòíî¿ ñèñòåìè îö³íþâàëè øëÿ-
õîì äîñë³äæåííÿ àêòèâíîñò³ ãëóòàò³îíðåäóêòàçè
(ÃÐ) òà ãëóòàò³îíïåðîêñèäàçè (ÃÏ). Àêòèâí³ñòü ÃÏ
âèçíà÷àëè ñïåêòðîôîòîìåòðè÷íî çà äîïîìîãîþ ðåº-
ñòðàö³¿ åêñòèíêö³¿ îêèñíåíîãî ãëóòàò³îíó ïðè äîâ-
æèí³ õâèë³ 260 íì, à ÃÐ – âèçíà÷åííÿ çì³í êîíöåíò-
ðàö³¿ ÍÀÄÔ ïðè äîâæèí³ õâèë³ 340 íì.

Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ðåçóëüòàò³â
ïðîâåäåíî ç âèêîðèñòàííÿì ïàêåòó ñòàòèñòè÷íîãî
àíàë³çó äàíèõ Statistica 6.0 (StatSoft, Inc.) ³ç çàñòîñó-
âàííÿì íåïàðàìåòðè÷íèõ ìåòîä³â îö³íêè ðåçóëü-
òàò³â. Ðåçóëüòàòè ïðåäñòàâëåí³ ó âèãëÿä³ ìåä³àíè
(Me) ³ ì³æêâàðòèëüíîãî ³íòåðâàëó [Q25%; Q75%].
Íàÿâí³ñòü êîðåëÿö³éíîãî çâ’ÿçêó îö³íþâàëè çà äî-
ïîìîãîþ êîåô³ö³ºíòà ðàíãîâî¿ êîðåëÿö³¿ Ñï³ðìåíà
(r). Ñòàòèñòè÷íî â³ðîã³äíîþ ââàæàëè ð³çíèöþ
p<0,05 ì³æ ïîð³âíþâàíèìè âèá³ðêàìè.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Äëÿ îö³íêè ïðîÿâ³â íåâðîëîã³÷íîãî äåô³öèòó òà
ôóíêö³îíàëüíîãî ñòàíó õâîðèõ ÷åðåç 1 ì³ñÿöü ï³ñëÿ
ïåðåíåñåíîãî ²² áóëî ïðîâåäåíî îáñòåæåííÿ ³ç çàñ-
òîñóâàííÿì ðÿäó øêàë (òàáë. 1).

Äîñë³äæåííÿ ïîêàçíèê³â îêñèäàòèâíîãî ñòðåñó ó
ïàö³ºíò³â ÷åðåç 1 ì³ñÿöü ï³ñëÿ ïåðåíåñåíîãî ²² çàñâ-
³ä÷èëî íàÿâí³ñòü äèñáàëàíñó ïðî- òà àíòèîêñèäàíò-
íèõ ñèñòåì (òàáë. 1), ùî ïðîÿâëÿëîñü â³ðîã³äíî âè-
ùèìè êîíöåíòðàö³ÿìè ïðîäóêò³â ÎÌÁ òà íèæ÷îþ
àêòèâí³ñòþ ôåðìåíò³â ñèñòåìè ãëóòàò³îíó ïîð³âíÿ-
íî ³ç ÊÃ (p<0,05). Çîêðåìà, âì³ñò ÀÔÃí (356 íì) ó
õâîðèõ ï³ñëÿ ïåðåíåñåíîãî ²² áóâ íà 33,9 %, à ÊÔÃí
(370 íì) – íà 26,0 % âèùèì, í³æ ó îñ³á ³ç ÊÃ
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(p<0,05). Íàéá³ëüø âèðàæåí³ â³äì³ííîñò³ ì³æ îáñòå-
æåíèìè õâîðèìè òà ÊÃ âèÿâëåí³ ó âì³ñò³ ÀÔÃî (430
íì) òà ÊÔÃî (530 íì), ÿê³ ïåðåâèùóâàëè ïîêàçíèêè
ÊÃ íà 76,2 % òà 125,0 %, â³äïîâ³äíî (p<0,01). Çà-
ãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ ó îáñòåæåíèõ õâî-
ðèõ áóâ íà 37,0 % âèùèì, í³æ ó ÊÃ (p<0,05), òîä³ ÿê
àêòèâí³ñòü ÃÏ òà ÃÐ çíèæåí³ íà 31,6 % òà 28,6 %,
â³äïîâ³äíî (p<0,05).

Äèñáàëàíñ ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì ïðè
öüîìó ñóïðîâîäæóâàâñÿ ï³äâèùåííÿì ð³âíÿ ÍÑÅ
(òàáë. 2) íà 150,6 % ïîð³âíÿíî ³ç ÊÃ (p<0,05).

Âèâ÷åííÿ âçàºìîçâ’ÿçê³â ì³æ ð³âíåì ÍÑÅ òà ïðî-
ÿâàìè íåâðîëîã³÷íîãî äåô³öèòó (òàáë. 3) âèÿâèëî
â³ðîã³äíèé ñëàáêèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ
ð³âíåì ÍÑÅ òà îö³íêîþ çà NIHSS (r=0,19; p=0,047)
òà ÑØ² (r=-0,25; p=0,028). Ïðè äîñë³äæåíí³ âïëèâó

ïðîäóêò³â ÎÌÁ íà ïðîÿâè íåâðîëîã³÷íîãî äåô³öèòó
(òàáë. 3) âñòàíîâëåíî, ùî áàë çà NIHSS ÷åðåç 1
ì³ñÿöü ï³ñëÿ ²² êîðåëþâàâ ³ç ð³âíåì ÀÔÃí (356 íì)
(r=0,24; p=0,032), ÊÔÃî (530 íì) (r=0,41; p=0,047)
òà çàãàëüíèì ð³âíåì ïðîäóêò³â ÎÌÁ (r=0,25;
p=0,039). Âïëèâ îêñèäàòèâíîãî ñòðåñó íà îö³íêó çà
ÑØ² ï³äòâåðäæóâàâñÿ íàÿâí³ñòþ â³ðîã³äíèõ çâîðîò-
íèõ êîðåëÿö³éíèõ çâ’ÿçê³â ì³æ áàëîì çà ÑØ² ÷åðåç
1 ì³ñÿöü òà êîíöåíòðàö³ºþ ÀÔÃí (356 íì) (r=-0,29;
p=0,044), ÀÔÃî (430 íì) (r=-0,26; p=0,035), ÊÔÃî
(530 íì) (r=-0,44; p=0,041) òà çàãàëüíèì ð³âíåì ïðî-
äóêò³â ÎÌÁ (r=-0,34; p=0,046). Îö³íêà çà mRS ÷åðåç
1 ì³ñÿöü ï³ñëÿ ²² çàëåæàëà â³ä âèõ³äíî¿ êîíöåíòðàö³¿
ÊÔÃí (370 íì) (r=0,32; p=0,048). Íà áàë çà Â² ÷åðåç
1 ì³ñÿöü ï³ñëÿ ²² âïëèâàëè êîíöåíòðàö³¿ ÀÔÃí
(356 íì) (r=-0,32; p=0,037), ÊÔÃí (370 íì) (r=-0,36;

Òàáëèöÿ 3
Êîðåëÿö³éí³ çâ’ÿçêè ì³æ ð³âíåì ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â,

ñòàíó ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì òà ïðîÿâàìè íåâðîëîã³÷íîãî äåô³öèòó

Ïðèì³òêà: * – â³ðîã³äí³ñòü êîðåëÿö³éíîãî çâ’ÿçêó (p<0,05).

Òàáëèöÿ 1
Ïîêàçíèêè íåâðîëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíîãî ñòàíó õâîðèõ, Me [Q25%; Q75%]

Ïðèì³òêà: * – â³ðîã³äíà ð³çíèöÿ ïîð³âíÿíî ³ç ÊÃ (p<0,05).

Òàáëèöÿ 2
Ð³âåíü ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â ³ ñòàíó ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì, Me [Q25%; Q75%]

Ïðèì³òêà: * – â³ðîã³äíà ð³çíèöÿ ïîð³âíÿíî ³ç ÊÃ (p<0,05).
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p=0,032), ÊÔÃî (530 íì) (r=-0,36; p=0,042) òà çà-
ãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ (r=-0,35; p=0,028).
Çàëåæíîñò³ ì³æ àêòèâí³ñòþ ÃÏ òà ïðîÿâàìè íåâðî-
ëîã³÷íîãî äåô³öèòó âèÿâëåíî íå áóëî, òîä³ ÿê àê-
òèâí³ñòü ÃÐ â³ðîã³äíî âïëèâàëà íà îö³íêó çà NIHSS
(r=-0,27; p=0,048), ÑØ² (r=0,23; p=0,034) òà Â²
(r=0,31; p=0,038).

Âèâ÷åííÿ âïëèâó ñòàíó ïðî- òà àíòèîêñèäàíòíèõ
ñèñòåì íà ð³âåíü ìàðêåð³â ïîøêîäæåííÿ íåéðîí³â
(òàáë. 4) âèÿâèëî â³ðîã³äíèé êîðåëÿö³éíèé çâ’ÿçîê
ñåðåäíüî¿ ñèëè ì³æ ð³âíåì ÍÑÅ òà êîíöåíòðàö³ºþ
ÊÔÃí (370 íì) (r=0,68; p=0,019), ÀÔÃî (430 íì)
(r=0,63; p=0,011), ÊÔÃî (530 íì) (r=0,49; p=0,009),
òà ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ âì³ñòîì ÍÑÅ
òà êîíöåíòðàö³ºþ ÀÔÃí (356 íì) (r=0,71; p=0,021) ³
çàãàëüíèì ð³âíåì ïðîäóêò³â ÎÌÁ (r=0,78; p=0,007),
ùî ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ ïî-
øêîäæåííÿ íåéðîí³â â ðåçóëüòàò³ íàðîñòàííÿ ïðî-
ÿâ³â îêñèäàòèâíîãî ñòðåñó. Êð³ì òîãî, ï³äâèùåííÿ
ð³âíÿ ÍÑÅ ñóïðîâîäæóâàëîñü çíèæåííÿì àêòèâ-
íîñò³ ÃÏ (r=-0,46; p=0,011) ³ ÃÐ (r=-0,33; p=0,009).

Îòðèìàí³ ðåçóëüòàòè çàñâ³ä÷óþòü, ùî ÿâèùà îê-
ñèäàòèâíîãî ñòðåñó, õàðàêòåðí³ äëÿ ãîñòðîãî ïåð³î-
äó ÃÏÌÊ, õàðàêòåðí³ ³ äëÿ â³äíîâíîãî ïåð³îäó ²²,
ùî çîêðåìà ïðîÿâëÿºòüñÿ ó âèãëÿä³ çá³ëüøåííÿ êîí-
öåíòðàö³¿ âñ³õ ôðàêö³é ïðîäóêò³â ÎÌÁ íà ôîí³ çíè-
æåííÿ àêòèâíîñò³ àíòèîêñèäàíòíèõ ôåðìåíò³â ñèñ-
òåìè ãëóòàò³îíó. Íàðîñòàííÿ äèñáàëàíñó ïðî- òà
àíòèîêñèäàíòíèõ ñèñòåì ñóïðîâîäæóâàëîñü ïîñè-
ëåííÿì ïðîÿâ³â íåâðîëîã³÷íîãî äåô³öèòó, ïðè ÷îìó
íàéá³ëüøèé âïëèâ ìàëè êîíöåíòðàö³ÿ ÊÔÃî (530 íì),
çàãàëüíèé ð³âåíü ïðîäóêò³â ÎÌÁ òà àêòèâí³ñòü ÃÐ.
²ñíóº ðÿä äîñë³äæåíü ðîë³ âêàçàíèõ ïðîöåñ³â â ïàòî-
ãåíåç³ àôåêòèâíèõ ïîðóøåíü òà ïîðóøåíü ïðîöåñ³â
íåéðîïëàñòè÷íîñò³ ï³ñëÿ ²² [7], çì³í âì³ñòó ïðî-
äóêò³â ÎÌÁ ó ñèðîâàòö³ êðîâ³ ó ãîñòðîìó ïåð³îä³ ²²
[4]. Òåìïè çíèæåííÿ âì³ñòó ïðîäóêò³â ÎÌÁ êîðåëþ-
âàëè ³ç ñòóïåíåì ðåãðåñó íåâðîëîã³÷íî¿ ñèìïòîìà-
òèêè òà òðèâîæíî-äåïðåñèâíèõ ïîðóøåíü [13, 14],
ùî ìîãëî á áóòè âèêîðèñòàíî ó ÿêîñò³ ïðîãíîñòè÷-
íîãî êðèòåð³þ ï³ñëÿ ïîäàëüøèõ äîñë³äæåíü.

Ð³âåíü ÍÑÅ â ñèðîâàòö³ êðîâ³ â³ðîã³äíî êîðåëþ-
âàâ ³ç ïðîÿâàìè íåâðîëîã³÷íîãî äåô³öèòó çà NIHSS

òà ÑØ², ùî ìîæå áóòè çóìîâëåíî éîãî çàëåæí³ñòþ
â³ä ðîçì³ðó âîãíèùà ³øåì³¿ [5, 9]. Â ñâîþ ÷åðãó,
ð³âåíü ÍÑÅ çðîñòàâ ïðè çá³ëüøåíí³ ð³âíÿ âñ³õ
ôðàêö³é ïðîäóêò³â ÎÌÁ òà çíèæåíí³ àêòèâíîñò³ ÃÏ
³ ÃÐ, ùî ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ
ïîøêîäæåííÿ íåéðîí³â íà ´ðóíò³ àêòèâàö³¿ ïðîîêñè-
äàíòíèõ òà çíèæåííÿ àêòèâíîñò³ àíòèîêñèäàíòíèõ
ñèñòåì.

ÂÈÑÍÎÂÊÈ

1. Äëÿ ïàö³ºíò³â ï³ñëÿ ïåðåíåñåíîãî ²² õàðàêòåð-
íî ï³äâèùåííÿ ð³âíÿ ìàðêåðà ïîøêîäæåííÿ íåé-
ðîí³â ÍÑÅ, ùî êîðåëþº ³ç ñòóïåíåì ïðîÿâ³â íåâðî-
ëîã³÷íîãî äåô³öèòó òà ôóíêö³îíàëüíèì ñòàíîì
õâîðèõ.

2. Äèñáàëàíñ ïðî- òà àíòèîêñèäàíòíèõ ñèñòåì
÷åðåç 1 ì³ñÿöü ï³ñëÿ ïåðåíåñåíîãî ²² íåãàòèâíî
âïëèâàº íà ïðîÿâè íåâðîëîã³÷íîãî äåô³öèòó òà ôóí-
êö³îíàëüíèé ñòàí õâîðèõ, ïðè÷îìó íàéá³ëüøèé
âïëèâ ÷èíèòü êîíöåíòðàö³ÿ ÊÔÃî (530 íì), çàãàëü-
íèé ð³âåíü ïðîäóêò³â ÎÌÁ òà àêòèâí³ñòü ÃÐ.

3. Ð³âåíü ÍÑÅ çðîñòàº ïðè çá³ëüøåíí³ ð³âíÿ ïðî-
äóêò³â ÎÌÁ òà çíèæåíí³ àêòèâíîñò³ ÃÏ ³ ÃÐ, ùî
ìîæå ñâ³ä÷èòè ïðî ïîãëèáëåííÿ ñòóïåíÿ ïîøêîä-
æåííÿ íåéðîí³â íà ´ðóíò³ äèñáàëàíñó ïðî- òà àíòè-
îêñèäàíòíèõ ñèñòåì.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëà ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîìåðö³éíî¿ îðãàí³çàö³é.
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Òàáëèöÿ 4
Êîðåëÿö³éí³ çâ’ÿçêè ì³æ ð³âíåì ïðîäóêò³â

ÎÌÁ, àêòèâí³ñòþ ôåðìåíò³â ñèñòåìè ãëóòàò³îíó
³ ïîêàçíèêàìè ïîøêîäæåííÿ íåéðîí³â

Ïðèì³òêà: * – â³ðîã³äí³ñòü êîðåëÿö³éíîãî çâ’ÿçêó (p<0,05).
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Àêòóàëüíîñòü. Åæåãîäíî â Óêðàèíå ðåãèñòðèðóåòñÿ 100-110 òûñ. îñòðûõ íàðóøåíèé ìîçãîâîãî êðîâîîáðàùåíèÿ, èç êîòîðûõ

îêîëî 57% ñîñòàâëÿåò èøåìè÷åñêèé èíñóëüò (ÈÈ). Èçó÷åíèå äèíàìèêè ìàðêåðîâ ïîâðåæäåíèÿ íåéðîíîâ è èõ âçàèìîñâÿçè ñ ïîêàçà-
òåëÿìè îêñèäàòèâíîãî ñòðåññà ìîæåò áûòü èíôîðìàòèâíûì äëÿ îöåíêè ïðîãíîçà òå÷åíèÿ âîññòàíîâèòåëüíîãî ïåðèîäà ÈÈ.

Öåëü: èçó÷åíèå îñîáåííîñòåé óðîâíÿ ìàðêåðîâ ïîâðåæäåíèÿ íåéðîíîâ, ñîñòîÿíèÿ ïðî- è àíòèîêñèäàíòíûõ ñèñòåì è èõ âëèÿíèÿ
íà ïðîÿâëåíèÿ íåâðîëîãè÷åñêîãî äåôèöèòà è ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ïàöèåíòîâ ïîñëå ïåðåíåñåííîãî ÈÈ.

Ìàòåðèàëû è ìåòîäû. Îáñëåäîâàíî 120 ïàöèåíòîâ â ðàííåì âîññòàíîâèòåëüíîì ïåðèîäå ïåðâè÷íîãî ãåìèñôåðíîãî àòåðîòðîì-
áîòè÷åñêîãî ÈÈ. Êîíòðîëüíóþ ãðóïïó (ÊÃ) ñîñòàâèëè 20 ïðàêòè÷åñêè çäîðîâûõ ëèö, ðåïðåçåíòàòèâíûõ ïî âîçðàñòó è ïîëó. Îöåíêó
íåâðîëîãè÷åñêîãî äåôèöèòà è ôóíêöèîíàëüíîãî ñîñòîÿíèÿ áîëüíûõ îñóùåñòâëÿëè ïî øêàëå NIHSS, Ñêàíäèíàâñêîé øêàëå èíñóëü-
òà (ÑØÈ), ìîäèôèöèðîâàííîé øêàëå Ðýíêèíà (mRS) è èíäåêñîì Áàðòåë (BI). Îïðåäåëåíèå óðîâíÿ íåéðîíñïåöèôè÷åñêîé åíîëàçû
(ÍÑÝ) â ñûâîðîòêå êðîâè ïðîâîäèëè ìåòîäîì èììóíîôåðìåíòíîãî àíàëèçà. Îïðåäåëåíèå óðîâíÿ ïðîäóêòîâ îêèñëèòåëüíîé ìîäèôè-
êàöèè áåëêîâ (ÎÌÁ) â ñûâîðîòêå êðîâè, àêòèâíîñòè ãëóòàòèîíðåäóêòàçû (ÃÐ) è ãëóòàòèîíïåðîêñèäàçû (ÃÏ) ïðîâîäèëè ñïåêòðîôî-
òîìåòðè÷åñêè. Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâåäåíà ñ èñïîëüçîâàíèåì ïàêåòà ñòàòèñòè÷åñêîãî àíàëèçà äàí-
íûõ Statistica 6.0 (StatSoft, Inc.) ñ ïðèìåíåíèåì íåïàðàìåòðè÷åñêèõ ìåòîäîâ îöåíêè ðåçóëüòàòîâ.

Ðåçóëüòàòû. Ó ïàöèåíòîâ ÷åðåç 1 ìåñÿö ïîñëå ïåðåíåñåííîãî ÈÈ îáíàðóæåíî ïîâûøåíèå ñîäåðæàíèÿ ÀÔÃí (356 íì) íà 33,9%
(p<0,05) ïî ñðàâíåíèþ ñ ÊÃ, ÊÔÃí (370 íì) – íà 26,0% (p<0,05), ÀÔÃo (430 íì) – íà 76,2% (p<0,01), ÊÔÃî (530 íì) – 125,0%
(p<0,01). Îáùèé óðîâåíü ïðîäóêòîâ ÎÌÁ ó îáñëåäîâàííûõ áîëüíûõ áûë íà 37,0% âûøå, ÷åì â ÊÃ (p<0,05), òîãäà êàê àêòèâíîñòü ÃÏ
è ÃÐ ñíèæåíû íà 31,6% è 28,6%, ñîîòâåòñòâåííî (p<0, 05), à óðîâåíü ÍÑÝ ïîâûøåí íà 150,6% (p<0,05).

Áàëë çà NIHSS êîððåëèðîâàë ñ óðîâíåì ÀÔÃí (356 íì) (r=0,24; p=0,032), ÊÔÃî (530 íì) (r=0,41; p=0,047) è îáùèì óðîâíåì ïðî-
äóêòîâ ÎÌÁ (r=0,25; p=0,039), òîãäà êàê àêòèâíîñòü ÃÐ äîñòîâåðíî âëèÿëà íà îöåíêó ïî NIHSS (r=-0,27; p=0,048), ÑØÈ (r=0,23;
p=0,034) è Â² (r=0,31; p=0,038). Òàêæå îáíàðóæåíû âîçìîæíûå êîððåëÿöèîííûå ñâÿçè ìåæäó óðîâíåì ÍÑÝ è êîíöåíòðàöèåé âñåõ
ôðàêöèé ïðîäóêòîâ ÎÌÁ, àêòèâíîñòüþ ÃÏ è ÃÐ.

Âûâîäû. Äëÿ ïàöèåíòîâ ïîñëå ïåðåíåñåííîãî ÈÈ õàðàêòåðíî ïîâûøåíèå óðîâíÿ ÍÑÝ, ÷òî êîððåëèðóåò ñî ñòåïåíüþ ïðîÿâëåíèé íå-
âðîëîãè÷åñêîãî äåôèöèòà è ôóíêöèîíàëüíûì ñîñòîÿíèåì áîëüíûõ. Óðîâåíü ÍÑÝ âîçðàñòàåò ïðè óâåëè÷åíèè êîíöåíòðàöèè ïðîäóêòîâ
ÎÌÁ è ñíèæåíèè àêòèâíîñòè ÃÏ è ÃÐ, ÷òî ìîæåò ñâèäåòåëüñòâîâàòü î óãëóáëåíèè ñòåïåíè ïîâðåæäåíèÿ íåéðîíîâ íà ïî÷âå äèñáàëàíñà
ïðî- è àíòèîêñèäàíòíûõ ñèñòåì. Äàííûå ïðîöåññû íåãàòèâíî âëèÿþò íà ôóíêöèîíàëüíîå ñîñòîÿíèå áîëüíûõ, ïðè÷åì íàèáîëüøåå âëèÿíèå
îêàçûâàåò êîíöåíòðàöèÿ ÊÔÃî (530 íì), îáùèé óðîâåíü ïðîäóêòîâ ÎÌÁ è àêòèâíîñòü ÃÐ.
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LEVEL IN POST STROKE PATIENTS
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Relevance. 100-110 000 acute disorders of cerebral circulation are registered in Ukraine annually, about 57% of which are
ischemic stroke (IS). Study of dynamics of the neuronal damage markers level and their correlation with oxidative stress indicators
may be informative for estimating the prognosis of the IS recovery period.

Objective: to study the features of of neuronal damage markers level, the pro- and antioxidant systems status and their effect on
the of neurological deficiency manifestations and the functional status of post stroke patients.

Materials and methods. 120 patients in the early recovery period of first-ever hemispheric atherothrombotic IS were examined.
The control group (CG) included 20 healthy individuals, representative by age and gender. Assessment of neurological deficiency and
functional status of patients was performed with the help of the NIHSS scale, the Scandinavian Stroke Scale (SSS), the modified
Rankin Scale (mRS) and the Bartel Index (BI). The level of neuron-specific enolase (NSE) in serum was determined by enzyme-
linked immunosorbent assay. The determination of the level of oxidative protein modification (OPM) products in serum, glutathione
reductase (GR) and glutathione peroxidase (GP) activity was performed spectrophotometrically. Statistical processing of the results
was carried out using Statistica 6.0 statistical analysis package (StatSoft, Inc.) with the help of nonparametric results estimation
methods.

Results. In patients after 1 month after IS an increase of AFGn (356 nm) content by 33.9% (p<0.05) compared to CG was
observed. KFGn (370 nm) level was increased by 26.0% (p<0.05), AFGo (430 nm) – by 76.2% (p<0.01), CFG (530 nm) – 125.0%
(p<0.01). The general OPM products was 37.0% higher than in CG (p<0.05), while the activity of GP and GR decreased by 31.6%
and 28.6%, respectively (p<0, 05), and the NSE level was increased by 150.6% (p<0.05).

The NIHSS score correlated with the level of AFGn (356 nm) (r=0.24; p=0.032), KFGo (530 nm) (r=0.41; p=0.047) and the
general OPM products level (r=0.25 ; p=0.039), whereas the GR activity significantly influenced the NIHSS score (r=-0.27; p=0.048),
SSS score (r=0.23; p=0.034) and BI (r=0.31; p=0.038). Also significant correlations were found between the NSE level and the
concentration of all OPM products, GP ans GR activity.

Conclusions. The NSE level increase is characteristic for the post stroke patients, which correlates with the degree of neurological
deficiency manifestations and the patients’ functional status. The NSE level increases due to the increase of OPM products
concentration and the decrease of GP and GR activity, which may indicate a worsening of the neuronal damage degree, linked to the
pro- and antioxidant systems imbalance. These processes adversely affect the functional status of patients, with the greatest influence
of the KFGo (530 nm) concentration, the general OPM products level and the GR activity.

Key words: ischemic stroke, oxidative stress, neuron-specific enolase, oxidative proteins modification.
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Êðèæàí³âñüêà Î.Î.

Àêòóàëüí³ñòü. Çà îñòàíí³ ðîêè ïðîáëåì³ çàõâî-
ðþâàíü ñêðîíåâî-íèæíüîùåëåïíîãî ñóãëîáà
(ÑÍÙÑ) ïðèñâÿ÷åíî áàãàòî åï³äåì³îëîã³÷íèõ ðîá³ò,
ó ÿêèõ çâåðíåíî óâàãó íà øèðîêó ïîøèðåí³ñòü ïàòî-
ëîã³¿ ÑÍÙÑ ó îñ³á ð³çíî¿ ñòàò³ òà â³êó, ùî ðîçâè-
âàºòüñÿ íà ôîí³ ãåíåòè÷íî-äåòåðì³íîâàíî¿ ñëàáêîñò³
ñïîëó÷íî¿ òêàíèíè (ÑÒ), ùî º âîäíî÷àñ ï³ä´ðóíòÿì
äëÿ âèíèêíåííÿ ð³çíîìàí³òíèõ ñóïóòí³õ çàõâîðþ-
âàíü ïîë³ãåííî-ìóëüòèôàêòîðíî¿ ïðèðîäè, â òîìó
÷èñë³ îðãàí³â ñå÷îâèä³ëüíî¿ ñèñòåìè (ÑÂÑ) [1-3].

Àêòóàëüí³ñòü äîñë³äæåííÿ âíóòð³øí³õ îðãàí³â ³
âèçíà÷åííÿ ñòàíó ÑÒ ó õâîðèõ ³ç ïàòîëîã³ºþ ÑÍÙÑ
îáóìîâëåíà çðîñòàííÿì ÷àñòîòè ïàòîëîã³÷íèõ
ñòàí³â, ïîâ’ÿçàíèõ ³ç äèñïëàç³ºþ ÑÒ, ÿêà ðîçâèâàºòü-
ñÿ â ðåçóëüòàò³ âïëèâó íåñïðèÿòëèâèõ ôàêòîð³â çîâ-
í³øíüîãî ñåðåäîâèùà íà îðãàí³çì ëþäèíè ï³ä ÷àñ

âíóòð³øíüîóòðîáíîãî ðîçâèòêó òà ï³ñëÿ íàðîäæåí-
íÿ, ïîðóøåííÿ õàð÷óâàííÿ, çíèæåííÿ ð³âíÿ æèòòÿ,
ñòðåñ òîùî. ßê íàñë³äîê – äî êë³í³êè äåäàë³ ÷àñò³øå
çâåðòàþòüñÿ ïàö³ºíòè ìîëîäîãî â³êó ³ç ïðîÿâàìè
äèñïëàñòè÷íèõ ñòàí³â ÑÒ, íà ôîí³ ÿêèõ ðîçâèâàþòü-
ñÿ àðòðîïàò³¿ ÑÍÙÑ [2,4,5].

Äèñïëàñòè÷í³ çì³íè ÑÒ äîñèòü ÷àñòî ïîºäíóþòü-
ñÿ ç ïàòîëîã³ºþ íèðîê ³ ñå÷îâèâ³äíèõ øëÿõ³â [6, 7].
Ìàéæå êîæåí òðåò³é ïàö³ºíò ìàº ñèìïòîìè, õàðàê-
òåðí³ äëÿ çàõâîðþâàíü ÑÂÑ: ÷àñò³ ñå÷îâèïóñêàííÿ,
â³ä÷óòòÿ íåïîâíîãî âèïîðîæíåííÿ ñå÷îâîãî ì³õóðà,
í³êòóð³ÿ, åíóðåç, ñèìïòîìè äèñìåòàáîë³÷íî¿ íåôðî-
ïàò³¿, ïîë³ê³ñòîç, äèâåðòèêóëüîç ñå÷îâîãî ì³õóðà,
íåôðîïòîç, àòîí³ÿ ÷àøêîâî-ìèñêîâî¿ ñèñòåìè, àòè-
ïîâå ðîçì³ùåííÿ íèðêè, ïîäâîºííÿ íèðêè òà/÷è ñå-
÷îâèä³ëüíèõ øëÿõ³â [7].
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Àêòóàëüí³ñòü. Çà îñòàíí³ ðîêè ïðîáëåì³ çàõâîðþâàíü ñêðîíåâî-íèæíüîùåëåïíîãî ñóãëîáà (ÑÍÙÑ) ïðèñâÿ÷åíî áàãàòî
åï³äåì³îëîã³÷íèõ ðîá³ò, ó ÿêèõ çâåðíåíî óâàãó íà øèðîêó ïîøèðåí³ñòü ïàòîëîã³¿ ÑÍÙÑ ó îñ³á ìîëîäîãî â³êó, ùî ðîçâèâàºòü-
ñÿ íà ôîí³ ãåíåòè÷íî-äåòåðì³íîâàíî¿ ñëàáêîñò³ ñïîëó÷íî¿ òêàíèíè (ÑÒ), ùî º âîäíî÷àñ ï³ä´ðóíòÿì äëÿ âèíèêíåííÿ ð³çíîìà-
í³òíèõ ñóïóòí³õ çàõâîðþâàíü ïîë³ãåííî-ìóëüòèôàêòîðíî¿ ïðèðîäè, â òîìó ÷èñë³ îðãàí³â ñå÷îâèä³ëüíî¿ ñèñòåìè (ÑÂÑ).

Ìåòà. Äîñë³äèòè ïðîÿâè ïàòîëîã³¿ ÑÂÑ ó ïàö³ºíò³â ìîëîäîãî â³êó ³ç çàõâîðþâàííÿìè ÑÍÙÑ.
Ìàòåð³àëè òà ìåòîäè. Ó äîñë³äæåíí³ ïðèéìàëè ó÷àñòü 32 ïàö³ºíòè (÷îëîâ³ê³â – 4, æ³íîê – 28) ³ç çàõâîðþâàííÿìè ÑÍÙÑ,

ñåðåäí³é â³ê ÿêèõ ñòàíîâèâ 31,6 ± 7,7 ðîê³â, ùî çíàõîäèëèñÿ íà ë³êóâàíí³ â ñòîìàòîëîã³÷íîìó ìåäè÷íîìó öåíòð³ ÍÌÓ ³ìåí³
Î.Î. Áîãîìîëüöÿ. Äîñë³äæåíî ïðîÿâè ïàòîëîã³¿ ÑÂÑ ó õâîðèõ äàíî¿ ãðóïè.

Îáñòåæåííÿ õâîðèõ ïðîâîäèëè çà êëàñè÷íîþ ìåòîäèêîþ îáñòåæåííÿ ïàö³ºíò³â ³ç çàõâîðþâàííÿìè ÑÍÙÑ. Îáîâ’ÿçêîâè-
ìè áóëè îðòîïàíòîìîãðàô³ÿ ç îãëÿäîì ãîëîâîê íèæíüî¿ ùåëåïè, ðåíòãåíîãðàô³ÿ ÑÍÙÑ ³ç â³äêðèòèì ðîòîì çà Ïàðìà, êîìï’-
þòåðíà òîìîãðàô³ÿ ÷è ÌÐÒ ÑÍÙÑ, ³ðèäîá³îì³êðîñêîï³ÿ. Ïðè ç’ÿñóâàíí³ ç àíàìíåçó æèòòÿ íàÿâíîñò³ ïàòîëîã³¿ ÑÂÑ, ïàö³ºí-
òà íàïðàâëÿëè íà êîíñóëüòàö³þ äî íåôðîëîãà. Âñ³ì îáñòåæåíèì ïðîâîäèëè ÓÇÄ íèðîê, ñå÷îâèä³ëüíèõ øëÿõ³â, àíàë³çè ñå÷³.

Îòðèìàí³ äàí³ ëàáîðàòîðíèõ äîñë³äæåíü íàâîäèëè â Ì³æíàðîäí³é ñèñòåì³ îäèíèöü òà îáðîáëÿëè ìåòîäàìè âàð³àö³éíî¿
ñòàòèñòèêè ç âèêîðèñòàííÿì ïàêåòó MedStat òà ñòàòèñòè÷íîãî ïàêåòó EZR v.1.35 (Saitama Medical Center, Jichi Medical
University, Saitama, Japan, 2017).

Ðåçóëüòàòè. Ó ïàö³ºíò³â ìîëîäîãî â³êó ³ç çàõâîðþâàííÿìè ÑÍÙÑ áóëî âèÿâëåíî òàê³ ïðîÿâè ïàòîëîã³¿ ÑÂÑ: õðîí³÷íèé
öèñòèò – 37,5 % âèïàäê³â, îêñàëàòíà ÷è óðàòíà êðèñòàëóð³ÿ – 37,5 %, íåôðîïòîç – 9,4 %, ñå÷îêàì’ÿíà õâîðîáà – 6,3 %, õðîí-
³÷íèé ï³ºëîíåôðèò – 6,3 %, ïîäâîºíà íèðêà – 3,1 %.

Âèÿâëåí³ ñòðóêòóðí³ ëîêàëüí³ ÷è õðîìàòè÷í³ çì³íè ñòðîìè ðàéäóæíî¿ îáîëîíêè îêà â ïðîåêö³éí³é ä³ëÿíö³ íèðîê (75 %) ³
ñå÷îâîãî ì³õóðà (43,6 %) ó ïàö³ºíò³â ìîëîäîãî â³êó ³ç çàõâîðþâàííÿìè ÑÍÙÑ ñâ³ä÷èëè ïðî íàÿâíó âðîäæåíó ñëàáê³ñòü ÑÒ
çàçíà÷åíèõ îðãàí³â òà ñõèëüí³ñòü äî ðîçâèòêó ïàòîëîã³¿ ÑÂÑ.

Çì³íè àíàë³ç³â ñå÷³ áóëè ïåðåâàæíî ó âèãëÿä³ îêñàëàòíèõ êðèñòàëóð³é (34,4 %), çðîñòàííÿ ïèòîìî¿ âàãè (15,6 %), ïðîòå¿-
íóð³¿ (9,4 %), ùî äîäàòêîâî ï³äòâåðäæóâàëî íàÿâíó ïàòîëîã³þ ñå÷îâî¿ ñèñòåìè.

Âèñíîâêè. Ïðîÿâè àíîìàë³é ðîçâèòêó òà ³íø³ çàõâîðþâàííÿ íèðîê òà ñå÷îâîãî ì³õóðà, âèÿâëåí³ ó õâîðèõ ìîëîäîãî â³êó
³ç çàõâîðþâàííÿìè ÑÍÙÑ, äîçâîëÿþòü ïðèïóñòèòè ³ñíóâàííÿ âçàºìîçâ’ÿçêó ì³æ ïåðåá³ãîì ïàòîëîã³÷íèõ ïðîöåñ³â ó ÑÍÙÑ
³ çàõâîðþâàííÿìè ÑÂÑ, â îñíîâ³ ÿêèõ ìîæóòü ëåæàòè çì³íè â ñèñòåì³ ÑÒ.

Ïðè ïëàíóâàíí³ ë³êóâàííÿ ïàö³ºíò³â ìîëîäîãî â³êó ³ç çàõâîðþâàííÿìè ÑÍÙÑ, ÿê³ ìàþòü ïàòîëîã³þ ÑÂÑ, ñë³ä ïðèçíà÷à-
òè ë³êàðñüê³ çàñîáè, ùî íå âïëèâàþòü íà ñå÷îâó ñèñòåìó òà íå ñïðîâîêóþòü çàãîñòðåííÿ õâîðîáè. Ïðè íàÿâíîñò³ ïàòîëîã³¿ íè-
ðîê òà/÷è ñå÷îâèä³ëüíèõ øëÿõ³â ñë³ä ïðèçíà÷àòè ÓÇÄ äàíî¿ ñèñòåìè ç êîíñóëüòàö³ºþ íåôðîëîãà.

Êëþ÷îâ³ ñëîâà: ñêðîíåâî-íèæíüîùåëåïíèé ñóãëîá, ñïîëó÷íà òêàíèíà, íèðêè, ñå÷îâèä³ëüíà ñèñòåìà.
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Òàêó ð³çíîìàí³òí³ñòü êë³í³÷íèõ ïðîÿâ³â ìîæíà
ïîÿñíèòè òèì, ùî êîæåí ç åëåìåíò³â ñèñòåìè ÑÒ
êîíòðîëþºòüñÿ ð³çíèìè ãåíàìè ³ ìîæå ìàòè ïî-
øêîäæåííÿ îñòàíí³õ íà áóäü-ÿêîìó ð³âí³. Äîñë³äíè-
êè âêàçóþòü, íàñàìïåðåä, íà ïðîâ³äíó ðîëü ìóòàö³é
ãåí³â, ÿê³ êîäóþòü ñèíòåç ³ ïðîñòîðîâó îð³ºíòàö³þ
êîëàãåíó, öå â³äïîâ³äàº çà ôîðìóâàííÿ êîìïîíåíò³â
åêñòðàöåëþëÿðíîãî ìàòðèêñó, à òàêîæ ÷èñåëüíèõ
ôåðìåíò³â, ÿê³ ïðèéìàþòü ó÷àñòü ó âíóòð³øíüî- òà
ïîçàêë³òèííîìó äîçð³âàíí³ êîëàãåíó òà ïðîöåñàõ
ô³áðèëîãåíåçó [8].

Íèðêè çàêëàäàþòüñÿ ³ç ìåçîíåôðàëüíîãî ïðîòîêà
òà íåôðîãåííî¿ òêàíèíè (íåðîçä³ëåí³ ä³ëÿíêè ìåçî-
äåðìè â êàóäàëüí³é ÷àñòèí³ çàðîäêà) íà äðóãîìó
ì³ñÿö³ åìáð³îãåíåçó òà çàê³í÷óþòü ñâ³é ðîçâèòîê
ï³ñëÿ íàðîäæåííÿ äèòèíè. Ìåçîíåôðàëüíèé ïðîòîê
äàº ïî÷àòîê ñå÷îâîäó, íèðêîâèì ÷àøêàì ³ ìèñö³,
ñîñî÷êîâèì êàíàëàì, çá³ðíèì òðóáêàì, à ³ç íåôðî-
ãåííî¿ òêàíèíè äèôåðåíö³þþòüñÿ íèðêîâ³ êàíàëüö³.
Òàêèì ÷èíîì, ã³ñòîëîã³÷íî, íèðêà ïîâí³ñòþ ïîáóäî-
âàíà ³ç ïîõ³äíèõ ìåçåíõ³ìè.

Ñå÷îâèé ì³õóð ã³ñòîëîã³÷íî ñêëàäàºòüñÿ, ïåðå-
âàæíèì ÷èíîì, ³ç ïîõ³äíèõ ìåçîäåðìè: ïåðåõ³äíèé
åï³òåë³é ³ âëàñíà ïëàñòèíêà ñëèçîâî¿ îáîëîíêè, ïó÷-
êè ãëàäêèõ ì³îöèò³â ì’ÿçîâî¿ îáîëîíêè ç âèðàæåíè-
ìè ïðîøàðêàìè ïóõêî¿ ÑÒ, ù³ëüíà ÑÒ àäâåíòèö³é-
íî¿ îáîëîíêè ç âåëèêîþ ê³ëüê³ñòþ òîâñòèõ
åëàñòè÷íèõ âîëîêîí [9].

Ñï³ëüí³ñòü ïîõîäæåííÿ ÑÂÑ òà ñèñòåìè ÑÒ,
çíà÷íà ê³ëüê³ñòü ñïîëó÷íîòêàíèííèõ åëåìåíò³â, çà-
ëó÷åíèõ ó ¿¿ áóäîâ³, ïðè âðîäæåí³é ñëàáêîñò³ òà íå-
ïîâíîö³ííîñò³ åëåìåíò³â ÑÒ îáóìîâëþþòü ðîçâèòîê
ð³çíîìàí³òíî¿ ïàòîëîã³¿ íèðîê ³ ñå÷îâèä³ëüíèõ
øëÿõ³â [10].

ßêùî ðîçãëÿäàòè ÑÍÙÑ ³ç ïîçèö³¿ òêàíèííî¿ áó-
äîâè, òî ñóãëîá òàêîæ ïîáóäîâàíèé ³ç ð³çíèõ âèä³â
ÑÒ: çâ’ÿçêîâèé àïàðàò ³ ñïîëó÷íîòêàíèííà êàïñóëà,
ñóãëîáîâèé õðÿù, âîëîêíèñòèé õðÿù äèñêà, ïðî-
øàðêè CÒ ì³æ ïó÷êàìè æóâàëüíèõ ì’ÿç³â, òîìó
³ñíóº âèñîêà éìîâ³ðí³ñòü ðîçâèòêó ïàòîëîã³¿ ÑÍÙÑ
ïðè íåïîâíîö³ííîñò³ ñïîëó÷íîòêàíèííèõ åëåìåíò³â
[2, 5].

Ìåòà: äîñë³äèòè ïðîÿâè ïàòîëîã³¿ ÑÂÑ ó
ïàö³ºíò³â ìîëîäîãî â³êó ³ç çàõâîðþâàííÿìè ÑÍÙÑ.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Ïðîâåäåíî îáñòåæåííÿ 32 ïàö³ºíòè (÷îëîâ³ê³â –
4, æ³íîê – 28) ³ç çàõâîðþâàííÿìè ÑÍÙÑ ³ ÑÂÑ,
ñåðåäí³é â³ê ÿêèõ ñòàíîâèâ 31,6 ± 7,7 ðîê³â, ùî ïåðå-
áóâàëè íà êîíñóëüòàö³¿ òà ë³êóâàíí³ â ñòîìàòîëîã³÷-
íîìó ìåäè÷íîìó öåíòð³ ÍÌÓ ³ìåí³ Î.Î. Áîãîìîëü-
öÿ. Óñ³ õâîð³ ìàëè òîé ÷è ³íøèé ñòóï³íü
ñòðóêòóðíèõ çì³í ó ÑÍÙÑ, âèÿâëåíèõ ïðè ðåíòãå-
íîëîã³÷íîìó ÷è ÌÐÒ îáñòåæåíí³ ñóãëîáà.

Îãëÿä õâîðèõ ïðîâîäèëè çà ìåòîäèêîþ îáñòå-
æåííÿ ïàö³ºíò³â ³ç çàõâîðþâàííÿìè ÑÍÙÑ. Îáî-

â’ÿçêîâèìè áóëè îðòîïàíòîìîãðàô³ÿ ç îãëÿäîì ãî-
ëîâîê íèæíüî¿ ùåëåïè, ðåíòãåíîãðàô³ÿ ÑÍÙÑ ³ç
â³äêðèòèì ðîòîì, çà Ïàðìà, êîìï’þòåðíà òîìîãðà-
ô³ÿ ÷è ÌÐÒ ÑÍÙÑ, ³ðèäîá³îì³êðîñêîï³ÿ. Ïðè ç’ÿñó-
âàíí³ ç àíàìíåçó æèòòÿ ïàòîëîã³¿ ÑÂÑ, ïàö³ºíòà íà-
ïðàâëÿëè íà êîíñóëüòàö³þ äî íåôðîëîãà. Âñ³ì
îáñòåæåíèì ïðîâîäèëè ÓÇÄ íèðîê, ñå÷îâèä³ëüíèõ
øëÿõ³â, àíàë³çè ñå÷³.

²ðèäîá³îì³êðîñêîï³þ ïðîâîäèëè äëÿ ä³àãíîñòèêè
ãåíåòè÷íî-äåòåðì³íîâàíîãî ñòàíó ÑÒ îðãàí³çìó, ïðî
ÿêèé ñâ³ä÷èòü ñòðóêòóðà ðàéäóæíî¿ îáîëîíêè (ÐÎ)
îêà. Óí³êàëüí³ñòü ðàéäóæêè ïîëÿãàº â òîìó, ùî íà
í³é ïðîåêòóþòüñÿ âñ³ îðãàíè ëþäèíè, âîíà â³äîáðà-
æóº âðîäæåí³ âàäè, ïîâ’ÿçàí³ ç³ ñòàíîì ÑÒ ³ çàêð³ï-
ëåí³ ó ãåíîòèï³ [2].

Âðàõîâóþ÷è ñòàí ÐÎ, ìîæíà âèçíà÷èòè
ñõèëüí³ñòü ïàö³ºíòà äî ðîçâèòêó òèõ ÷è ³íøèõ çàõ-
âîðþâàíü, ó òîìó ÷èñë³ ÑÍÙÑ ³ ñå÷îâî¿ ñèñòåìè.
Çã³äíî ñõåìè ïðîåêö³éíèõ çîí ò³ëà ëþäèíè, ñå÷îâà
ñèñòåìà ïðîåêòóºòüñÿ íà ïðàâ³é ÐÎ (â ãîäèíàõ): ñå-
÷îâèé ì³õóð ³ ñå÷îâîäè – 4.45-5.00, íèðêè – 5.30-
5.55; òà íà ë³â³é ÐÎ: íèðêè – 6.05-6.30, ñå÷îâèé
ì³õóð ³ ñå÷îâîäè – 7.0-7.15; à ñåêòîð ÑÍÙÑ ðîçòà-
øîâàíèé íà 10.30-10.45 íà ïðàâîìó îö³ òà 1.15-1.30
íà ë³âîìó [2].

Îòðèìàí³ äàí³ ëàáîðàòîðíèõ äîñë³äæåíü íàâîäè-
ëè â Ì³æíàðîäí³é ñèñòåì³ îäèíèöü òà îáðîáëÿëè
ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè ç âèêîðèñòàííÿì
ïàêåòó MedStat òà ñòàòèñòè÷íîãî ïàêåòó EZR v.1.35
(Saitama Medical Center, Jichi Medical University,
Saitama, Japan, 2017), ùî ÿâëÿº ñîáîþ ãðàô³÷íèé
³íòåðôåéñ äî RFSC (The R Foundation for Statistical
Computing, Vienna, Austria) [11].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Çã³äíî äàíèõ ðåíòãåíîëîã³÷íîãî äîñë³äæåííÿ, âñ³
ïàö³ºíòè (100%) ìàëè ñòðóêòóðí³ çì³íè ê³ñòêîâî¿
òêàíèíè ÑÍÙÑ òîãî ÷è ³íøîãî ñòóïåíÿ âèðàæå-
íîñò³.

Ïåðåâàæíó á³ëüø³ñòü õâîðèõ îáñòåæåíî¿ ãðóïè
ñêëàëè æ³íêè – 28 îñ³á (87,5%), ó ÷îëîâ³ê³â ìîëîäî-
ãî â³êó çàõâîðþâàííÿ ÑÍÙÑ íà ôîí³ ïàòîëîã³¿ ÑÂÑ
çóñòð³÷àëèñÿ ð³äøå – 4 (12,5%) îñîáè, ùî êîðåëþº ç
äàíèìè ë³òåðàòóðè ïðî ïîøèðåí³ñòü äàíîãî âèäó
çàõâîðþâàíü ó ïàö³ºíò³â ð³çíî¿ ñòàò³ [1, 2].

Â ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ ó
ïàö³ºíò³â ä³àãíîñòîâàíî ïàòîëîã³þ íèðîê ³ ñå÷îâè-
ä³ëüíèõ øëÿõ³â: õðîí³÷íèé öèñòèò – 12 (37,5%) âè-
ïàäê³â, îêñàëàòíà ÷è óðàòíà êðèñòàëóð³ÿ – 12
(37,5%), íåôðîïòîç – 3 (9,4%), ñå÷îêàì’ÿíà õâîðîáà –
2 (6,3%), õðîí³÷íèé ï³ºëîíåôðèò – 2 (6,3%), ïîä-
âîºíà íèðêà – 1 (3,1%) (òàáë. 1).

Íåôðîïòîç ó ïàö³ºíò³â âèÿâëåíî ó 3 (9,4%)
ïàö³ºíò³â æ³íî÷î¿ ñòàò³, â³í áóâ ïðàâîñòîðîíí³ì.
Òàêà ñòðóêòóðà íîçîëîã³¿ îáóìîâëåíà êîíñòèòóö³î-
íàëüíèìè âëàñòèâîñòÿìè æ³íî÷îãî îðãàí³çìó (øè-
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ðîêèé òàç ³ çíèæåííÿ òîíóñó ÷åðåâíî¿ ñò³íêè âàã³òí-
³ñòþ òà ïîëîãàìè) òà á³ëüø íèçüêèì ðîçòàøóâàííÿì
ïðàâî¿ íèðêè òà ñèëüí³øèì çâ’ÿçêîâèì àïàðàòîì
ë³âî¿. Çã³äíî äàíèõ ë³òåðàòóðè, âèíèêíåííÿ íåôðîï-
òîçó îáóìîâëåíå â îñíîâíîìó çì³íàìè ç áîêó çâ’ÿç-
êîâîãî àïàðàòà íèðêè òà ¿¿ ô³áðîçíî¿ êàïñóëè, ÷îìó
ñïðèÿº ðÿä ïàòîãåíåòè÷íèõ ôàêòîð³â: âðîäæåíà
ñëàáê³ñòü ÑÒ îðãàí³çìó, ð³çêå ñõóäíåííÿ, çíèæåííÿ
ì’ÿçîâîãî òîíóñó ÷åðåâíî¿ ñò³íêè, ³íôåêö³éí³ çàõâî-
ðþâàííÿ, ùî çíèæóþòü àêòèâí³ñòü ìåçåíõ³ìè, òðàâ-
ìà. Ó îáñòåæåíèõ íàìè ïàö³ºíòîê íåôðîïòîç ðîçâè-
âàâñÿ íà ôîí³ âðîäæåíî¿ äèñïëàç³¿ ÑÒ.

²ðèäîá³îì³êðîñêîï³÷íå îáñòåæåííÿ ðàéäóæíî¿
îáîëîíêè îêà, ïðîâåäåíå ó õâîðèõ ³ç ïàòîëîã³ºþ
ÑÍÙÑ òà ÑÂÑ, ñâ³ä÷èëî, ùî ïðîåêö³éíà ä³ëÿíêà
íèðîê ³ ñå÷îâî¿ ñèñòåìè ìàëà òàê³ çì³íè: ëàêóíè,
ðîçâîëîêíåííÿ òà çâèâèñò³ñòü âîëîêîí ñòðîìè, âè-
áóõàííÿ àâòîíîìíîãî ê³ëüöÿ, àäàïòàö³éí³ ê³ëüöÿ,
òîêñè÷íó ïðîìåíèñò³ñòü, ï³ãìåíòí³ ïëÿìè, øëàêè òà
ë³ìôàòè÷íèé ðîçàð³é. Ïðè ïðîâåäåíí³ îáñòåæåííÿ,
âðàõîâóâàëè ñòðóêòóðí³ òà òîêñèêî-äèñòðîô³÷í³ çíà-
êè, ùî ïðîÿâëÿëèñÿ õî÷à á íà îäíîìó ç ³ðèñ³â [2].
Äàí³ çì³íè â ïðîåêö³éí³é ä³ëÿíö³ íèðîê áóëè ó 24
(75%) ïàö³ºíò³â, ñå÷îâîãî ì³õóðà – â 14 (43,6%)
îñ³á. Ïðîÿâè íåôðîïòîçó, àíîìàë³¿ ðîçâèòêó íèðêè,
õðîí³÷íèõ ï³ºëîíåôðèò³â, öèñòèò³â, êðèñòàëóð³é, ùî
áóëè âèÿâëåí³ ó ïàö³ºíò³â ³ç àðòðîïàò³ÿìè ÑÍÙÑ, º
ìàðêåðîì ãåíåòè÷íî¿ ñëàáêîñò³ ÑÂÑ.

Ó ïàö³ºíò³â ³ç êðèñòàëóð³ÿìè òà ñå÷î-êàì’ÿíîþ
õâîðîáîþ ïðèòàìàííèì áóâ ÷àñò³øå êàðèé êîë³ð
î÷åé, ïîºäíàííÿ ñòðóêòóðíèõ çíàê³â ÐÎ (ëàêóíè,
ðîçâîëîêíåííÿ ñòðîìè) ç õðîìàòè÷íèìè (ï³ãìåíòí³
ïëÿìè, ï³ãìåíòíèé ï³ñîê). Ó õâîðèõ ³ç íåôðîïòîçîì
ïåðåâàæàëè ðåôëåêòîðí³ (âèáóõàííÿ àâòîíîìíîãî
ê³ëüöÿ) òà ñòðóêòóðí³ ïîðóøåííÿ ñòðîìè ³ðèñà ó
âèãëÿä³ ðîçâîëîêíåííÿ òðàáåêóë. Îñîáè ³ç õðîí³÷-
íèì öèñòèòîì ìàëè çì³íè â ïðîåêö³éí³é ä³ëÿíö³ ñå-
÷îâîãî ì³õóðà ó âèãëÿä³ çâèâèñòîñò³ òðàáåêóë ÐÎ,
ðîçâîëîêíåíü ñòðîìè, íàÿâíîñò³ ë³ìôàòè÷íîãî ðîçà-
ð³ÿ òà òîêñè÷íî¿ ïðîìåíèñòîñò³.

Çì³íè àíàë³ç³â ñå÷³ áóëè âèÿâëåí³ ó 17 (53,1%)
ïàö³ºíò³â îñíîâíî¿ ãðóïè, òîä³ ÿê íîðìàëüí³ ïîêàç-
íèêè – ëèøå ó 15 (46,9%). Ï³äâèùåííÿ ð³âíÿ ïèòî-
ìî¿ âàãè äî1,030 áóëî ó 5 (15,6%) îñ³á. Ïðîòå¿íóð³ÿ
íà ð³âí³ 0,033-0,33 ã/ë âèÿâëåíà ó 3 (9,4%) õâîðèõ,
êðèñòàëóð³ÿ ç íàÿâí³ñòþ ñîëåé îêñàëàò³â – ó 11
(34,4%), óðàò³â – 1 (3,1%), ôîñôàò³â – 1 (1,1%). Îò-

ðèìàí³ äàí³ äîäàòêîâî ñâ³ä÷èëè ïðî íàÿâíó ïàòîëî-
ã³þ ñå÷îâî¿ ñèñòåìè.

Îñê³ëüêè ÑÒ ìàº ìåçîäåðìàëüíå ïîõîäæåííÿ òà
áàãàòîãðàííó, ñêëàäíó ìîðôîëîã³þ òà ôóíêö³¿, öå
ïåðåäáà÷àº àêòèâíó ó÷àñòü ¿¿ îñíîâíèõ åëåìåíò³â ó
ðîçâèòêó áàãàòüîõ âèä³â ïàòîëîã³¿, â òîìó ÷èñë³ çàõ-
âîðþâàíü ÑÍÙÑ ³ ñå÷îâî¿ ñèñòåìè. Òàêà ãåíåòè÷íà
ãåòåðîãåíí³ñòü àíîìàë³é ðîçâèòêó òà õâîðîá, ïå-
ðåá³ã ÿêèõ ñóïðîâîäæóºòüñÿ óðàæåííÿì ÑÒ, îáóìîâ-
ëåíà çíà÷íîþ ê³ëüê³ñòþ ñêëàäîâèõ ñèñòåìè ÑÒ,
êîæíà ç ÿêèõ êîíòðîëþºòüñÿ ð³çíèìè ãåíàìè ³ ìîæå
ìàòè ïîøêîäæåííÿ îñòàíí³õ íà áóäü-ÿêîìó ð³âí³.
Êë³í³÷í³ ïðîÿâè íàñàìïåðåä çàëåæàòü â³ä ìóòàö³¿
ãåí³â, ÿê³ êîäóþòü ñèíòåç ³ ïðîñòîðîâó îð³ºíòàö³þ
êîëàãåíó, ùî â³äïîâ³äàº çà ôîðìóâàííÿ êîìïîíåíò³â
åêñòðàöåëþëÿðíîãî ìàòðèêñó, à òàêîæ ÷èñåëüíèõ
ôåðìåíò³â, ÿê³ ïðèéìàþòü ó÷àñòü ó âíóòð³øíüî- òà
ïîçàêë³òèííîìó äîçð³âàíí³ êîëàãåíó òà ïðîöåñàõ
ô³áðèëîãåíåçó [8].

ÂÈÑÍÎÂÊÈ

1. Ó ïàö³ºíò³â ìîëîäîãî â³êó ³ç çàõâîðþâàííÿìè
ÑÍÙÑ áóëî âèÿâëåíî òàê³ ïðîÿâè ïàòîëîã³¿ ÑÂÑ:
õðîí³÷íèé öèñòèò (37,5%) âèïàäê³â, îêñàëàòíà ÷è
óðàòíà êðèñòàëóð³ÿ (37,5%), íåôðîïòîç (9,4%), ñå÷î-
êàì’ÿíà õâîðîáà (6,3%), õðîí³÷íèé ï³ºëîíåôðèò
(6,3%), ïîäâîºíà íèðêà (3,1%), ùî êîðåëþâàëî ç íà-
ÿâí³ñòþ ñòðóêòóðíèõ ëîêàëüíèõ ÷è õðîìàòè÷íèõ
çì³í ñòðîìè ðàéäóæíî¿ îáîëîíêè îêà â ïðîåêö³éí³é
ä³ëÿíö³ íèðîê (75%) ³ ñå÷îâîãî ì³õóðà (43,6%), ùî
ñâ³ä÷èëî ïðî íàÿâíó âðîäæåíó ñëàáê³ñòü ÑÒ çàçíà-
÷åíèõ îðãàí³â òà ñõèëüí³ñòü äî ðîçâèòêó ïàòîëîã³¿
ÑÂÑ.

2. Çì³íè àíàë³ç³â ñå÷³ áóëè ïåðåâàæíî ó âèãëÿä³
îêñàëàòíèõ êðèñòàëóð³é (34,4%), çðîñòàííÿ (15,6%)
ïèòîìî¿ âàãè, ïðîòå¿íóð³¿ (9,4%), ùî äîäàòêîâî
ï³äòâåðäæóâàëî íàÿâíó ïàòîëîã³þ ÑÂÑ.

3. Âèõîäÿ÷è ç ðåçóëüòàò³â íàøèõ äîñë³äæåíü,
ìîæíà ïðèïóñòèòè, ùî â îñíîâ³ ðîçâèòêó çàõâîðþ-
âàíü ÑÍÙÑ ó ïàö³ºíò³â ìîëîäîãî â³êó ëåæàòü äèñï-
ëàñòè÷í³ çì³íè â ñèñòåì³ ÑÒ, ÿê³ äîäàòêîâî ïðîÿâëÿ-
þòüñÿ ó îáñòåæåíèõ ïàö³ºíò³â ïàòîëîã³÷íèìè
çì³íàìè ÑÂÑ.

4. Ïðè ïëàíóâàíí³ ë³êóâàííÿ ïàö³ºíò³â ìîëîäîãî
â³êó ³ç çàõâîðþâàííÿìè ÑÍÙÑ, ÿê³ ìàþòü ïàòîëî-
ã³þ ÑÂÑ, ñë³ä ïðèçíà÷àòè ë³êàðñüê³ çàñîáè, ùî íå
âïëèâàþòü íà ñå÷îâó ñèñòåìó òà íå ñïðîâîêóþòü çà-
ãîñòðåííÿ õâîðîáè. Ïðè íàÿâíîñò³ ïàòîëîã³¿ íèðîê
òà/÷è ñå÷îâèä³ëüíèõ øëÿõ³â ñë³ä ïðèçíà÷àòè ÓÇÄ
äàíî¿ ñèñòåìè ç êîíñóëüòàö³ºþ íåôðîëîãà.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íåìàº
êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëà ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîìåðö³éíî¿ îðãàí³çàö³¿.

Òàáëèöÿ 1
Ïðîÿâè ïàòîëîã³¿ îðãàí³â ÑÂÑ ó ïàö³ºíò³â

³ç çàõâîðþâàííÿìè ÑÍÙÑ
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ÏÐÈÇÍÀÊÈ ÏÀÒÎËÎÃÈÈ ÎÐÃÀÍÎÂ ÌÎ×ÅÂÛÄÅËÈÒÅËÜÍÎÉ ÑÈÑÒÅÌÛ
Ó ÏÀÖÈÅÍÒÎÂ ÌÎËÎÄÎÃÎ ÂÎÇÐÀÑÒÀ Ñ ÇÀÁÎËÅÂÀÍÈßÌÈ

ÂÈÑÎ×ÍÎ-ÍÈÆÍÅ×ÅËÞÑÒÍÎÃÎ ÑÓÑÒÀÂÀ

Êðûæàíîâñêàÿ Î.À.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À. À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
kryzanivska@gmail.com

Àêòóàëüíîñòü. Çà ïîñëåäíèå ãîäû ïðîáëåìå çàáîëåâàíèé âèñî÷íî-íèæíå÷åëþñòíîãî ñóñòàâà (ÂÍ×Ñ) ïîñâÿùåíî ìíîãî ýïèäåìè-
îëîãè÷åñêèõ ðàáîò, â êîòîðûõ îáðàùåíî âíèìàíèå íà øèðîêóþ ðàñïðîñòðàíåííîñòü ïàòîëîãèè ÂÍ×Ñ ó ëèö ìîëîäîãî âîçðàñòà, ðàç-
âèâàþùåéñÿ íà ôîíå ãåíåòè÷åñêè äåòåðìèíèðîâàííîé ñëàáîñòè ñîåäèíèòåëüíîé òêàíè (ÑÒ), ÷òî ÿâëÿåòñÿ îäíîâðåìåííî îñíîâîé äëÿ
âîçíèêíîâåíèÿ ðàçëè÷íûõ ñîïóòñòâóþùèõ çàáîëåâàíèé ïîëèãåííî-ìóëüòèôàêòîðíîé ïðèðîäû, â òîì ÷èñëå îðãàíîâ ìî÷åâûäåëèòåëü-
íîé ñèñòåìû (ÌÂÑ).

Öåëü. Èññëåäîâàòü ïðîÿâëåíèÿ ïàòîëîãèè ÌÂÑ ó ïàöèåíòîâ ìîëîäîãî âîçðàñòà ñ çàáîëåâàíèÿìè ÂÍ×Ñ.
Ìàòåðèàëû è ìåòîäû. Â èññëåäîâàíèè ïðèíèìàëè ó÷àñòèå 32 ïàöèåíòà (ìóæ÷èí – 4, æåíùèí – 28) ñ çàáîëåâàíèÿìè ÂÍ×Ñ,

ñðåäíèé âîçðàñò êîòîðûõ ñîñòàâèë 31,6 ± 7,7 ëåò, íàõîäèâøèõñÿ íà ëå÷åíèè â ñòîìàòîëîãè÷åñêîì ìåäèöèíñêîì öåíòðå ÍÌÓ èìåíè
À. À. Áîãîìîëüöà. Èññëåäîâàíû ïðîÿâëåíèÿ ïàòîëîãèè ÌÂÑ ó áîëüíûõ äàííîé ãðóïïû.

Îáñëåäîâàíèå áîëüíûõ ïðîâîäèëè ïî êëàññè÷åñêîé ìåòîäèêå îáñëåäîâàíèÿ ïàöèåíòîâ ñ çàáîëåâàíèÿìè ÂÍ×Ñ. Îáÿçàòåëüíûìè
áûëè îðòîïàíòîìîãðàôèÿ ñ îáçîðîì ãîëîâîê íèæíåé ÷åëþñòè, ðåíòãåíîãðàôèÿ ÂÍ×Ñ ñ îòêðûòûì ðòîì ïî Ïàðìà, êîìïüþòåðíàÿ òî-
ìîãðàôèÿ èëè ÌÐÒ ÂÍ×Ñ, èðèäîáèîìèêðîñêîïèÿ. Ïðè âûÿñíåíèè èç àíàìíåçà æèçíè íàëè÷èÿ ïàòîëîãèè ÌÂÑ, ïàöèåíòà íàïðàâëÿ-
ëè íà êîíñóëüòàöèþ ê íåôðîëîãó. Âñåì îáñëåäîâàííûì ïðîâîäèëè ÓÇÈ ïî÷åê, ìî÷åâûâîäÿùèõ ïóòåé, àíàëèçû ìî÷è.

Ïîëó÷åííûå äàííûå ëàáîðàòîðíûõ èññëåäîâàíèé ïðèâîäèëè â Ìåæäóíàðîäíîé ñèñòåìå åäèíèö è îáðàáàòûâàëè ìåòîäàìè âàðè-
àöèîííîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì ïàêåòà MedStat è ñòàòèñòè÷åñêîãî ïàêåòà EZR v.1.35 (Saitama Medical Center, Jichi Medical
University, Saitama, Japan, 2017).
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Ðåçóëüòàòû. Ó ïàöèåíòîâ ìîëîäîãî âîçðàñòà ñ çàáîëåâàíèÿìè ÂÍ×Ñ áûëè âûÿâëåíû ñëåäóþùèå ïðîÿâëåíèÿ ïàòîëîãèè ÌÂÑ:
õðîíè÷åñêèé öèñòèò – 37,5% ñëó÷àåâ, îêñàëàòíûå èëè óðàòíàÿ êðèñòàëëóðèÿ – 37,5%, íåôðîïòîç – 9,4%, ìî÷åêàìåííàÿ áîëåçíü –
6,3%, õðîíè÷åñêèé ïèåëîíåôðèò – 6,3%, óäâîåííàÿ ïî÷êà – 3,1%.

Âûÿâëåííûå ñòðóêòóðíûå ëîêàëüíûå èëè õðîìàòè÷åñêèå èçìåíåíèÿ ñòðîìû ðàäóæíîé îáîëî÷êè ãëàçà â ïðîåêöèîííîé ïîÿñíè÷-
íîé (75%) è ìî÷åâîãî ïóçûðÿ (43,6%) ó ïàöèåíòîâ ìîëîäîãî âîçðàñòà ñ çàáîëåâàíèÿìè ÂÍ×Ñ ñâèäåòåëüñòâîâàëè îá èìåþùåéñÿ
âðîæäåííîé ñëàáîñòè ÑÒ äàííûõ îðãàíîâ è ñêëîííîñòè ê ðàçâèòèþ ïàòîëîãèè ÌÂÑ.

Èçìåíåíèÿ àíàëèçîâ ìî÷è áûëè â îñíîâíîì â âèäå îêñàëàòíûõ êðèñòàëóðèé (34,4%), ïîâûøåíèÿ óäåëüíîãî âåñà (15,6%), ïðîòå-
èíóðèè (9,4%), ÷òî äîïîëíèòåëüíî ïîäòâåðæäàëî èìåþùóþñÿ ïàòîëîãèþ ìî÷åâîé ñèñòåìû.

Âûâîäû. Ïðîÿâëåíèÿ àíîìàëèé ðàçâèòèÿ è äðóãèå çàáîëåâàíèÿ ïî÷åê è ìî÷åâîãî ïóçûðÿ, îáíàðóæåííûå ó áîëüíûõ ìîëîäîãî
âîçðàñòà ñ çàáîëåâàíèÿìè ÂÍ×Ñ, ïîçâîëÿþò ïðåäïîëîæèòü ñóùåñòâîâàíèå âçàèìîñâÿçè ìåæäó òå÷åíèåì ïàòîëîãè÷åñêèõ ïðîöåññîâ
â ÂÍ×Ñ è çàáîëåâàíèÿìè ÌÂÑ, â îñíîâå êîòîðûõ ìîãóò ëåæàòü èçìåíåíèÿ â ñèñòåìå ÑÒ.

Ïðè ïëàíèðîâàíèè ëå÷åíèÿ ïàöèåíòîâ ìîëîäîãî âîçðàñòà ñ çàáîëåâàíèÿìè ÂÍ×Ñ, êîòîðûå èìåþò ïàòîëîãèþ ÌÂÑ, ñëåäóåò íà-
çíà÷àòü ëåêàðñòâåííûå ñðåäñòâà, íå âëèÿþùèå íà ìî÷åâóþ ñèñòåìó è íå ïðîâîöèðóþùèå îáîñòðåíèå áîëåçíè. Ïðè íàëè÷èè ïàòîëî-
ãèè ïî÷åê è/èëè ìî÷åâûâîäÿùèõ ïóòåé ñëåäóåò íàçíà÷àòü ÓÇÈ äàííîé ñèñòåìû ñ êîíñóëüòàöèåé íåôðîëîãà.

Êëþ÷åâûå ñëîâà: âèñî÷íî-íèæíå÷åëþñòíîé ñóñòàâ, ñîåäèíèòåëüíàÿ òêàíü, ïî÷êè, ìî÷åâûäåëèòåëüíîé ñèñòåìû.

MANIFESTATIONS OF URINARY SYSTEM PATHOLOGY AT YOUNG AGE PATIENTS WITH
TEMPORÎMANDIBULAR JOINT DISEASES

Kryzhanivska O.O.

Bogomolets National Medical University, Kyiv, Ukraine
kryzanivska@gmail.com

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 (CT), which is also present occurrence of various concomitant diseases of polygenic-multifactorial nature, including the
organs of the urinary system (US).

Objective. To investigate the manifestations of US pathology in young patients with TMJ diseases.
Materials and methods. The study involved 32 patients (m-4, w-28) with diseases of the TMJ, whose average age was 31.6 ± 7.7 years,

who were treated at the Dental Medical Center of the Bogomolets NMU. Manifestations of US pathology in patients of this group have been
investigated.

Examination of patients was performed according to the classical method of examination of patients with diseases of the TMJ. The
orthopantomography with examination of the mandibular heads, open mouth X-ray by Parma, computed tomography or MRI scan,
iridobiomicroscopy were obligatory. The presence of pathology of US was founding out from the anamnesis vitae, the patient was referred for
consultation to a nephrologist. Ultrasound of the kidneys, urinary tract, urine tests were performed for all examined patients.

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. The following manifestations of TMJ pathology were found in young patients with US diseases: chronic cystitis – 37.5% of
cases, oxalate or urinary crystalluria – 37.5%, nephroptosis – 9.4%, urolithiasis – 6.3%, chronic pyelonephritis – 6.3%, double kidney – 3.1%.

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 CT of these organs and a tendency to develop pathology of the US.

Changes in urine tests were mainly in the form of oxalate crystalluria (34.4%), increase specific gravity (15.6%), proteinuria
(9.4%), which further confirmed the present pathology of the urinary system.

Conclusions. The manifestations of developmental abnormalities and other kidney and bladder diseases found in young patients with TMJ
disease suggest that there is a correlation between flow of pathological processes in the TMJ and US, which may be based on changes in the
CT system.

When planning the treatment of young patients with TMJ diseases and pathology of US, medicines that do not affect the urinary system
and do not provoke exacerbation of the disease should be prescribed. In the presence of pathology of the kidneys and/or urinary tract, the
ultrasound of this system should be prescribed in consultation with a nephrologist.

Keywords: temporomandibular joint, connective tissue, kidneys, urinary system.
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Àêòóàëüí³ñòü. Ïðîáëåìà àäåêâàòíîãî äðåíóâàí-
íÿ ðàíè ï³ñëÿ ðîçòèíó çàïàëüíîãî ³íô³ëüòðàòó îñîá-
ëèâî àêòóàëüíà ïðè ë³êóâàíí³ õâîðèõ ôëåãìîíàìè
ãëèáîêèõ ïðîñòîð³â ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè [2,
6]. Îäíàê, ïðè ë³êóâàíí³ ãí³éíèõ ðàí çàñòîñóâàííÿ
ìåòîäó êëàñè÷íî¿ êîðîòêîòåðì³íîâî¿ àñï³ðàö³¿ ïîñò-
³éíèì çíèæåíèì òèñêîì ìîæå áóòè íååôåêòèâíèì
çà ðàõóíîê ïðèñìîêòóâàëüíî-îáñòðóêòèâíîãî åôåê-
òó. Çàçíà÷åíå âèùå âêàçóº íà íåîáõ³äí³ñòü âäîñêî-
íàëåííÿ ñïîñîá³â ³ ïðèñòðî¿â äëÿ àñï³ðàö³¿ åêñóäàòó
ó ùåëåïíî-ëèöüîâ³é õ³ðóðã³¿ [4].

Ó êë³í³÷íó ïðàêòèêó ùåëåïíî-ëèöüîâèõ õ³ðóðã³â
óïðîâàäæåíî ð³çí³ ñïîñîáè ë³êóâàííÿ ãí³éíî-çà-
ïàëüíèõ ïðîöåñ³â, çîêðåìà ³ç çàñòîñóâàííÿì àíòè-

ñåïòè÷íèõ ïðåïàðàò³â, ìàçåâèõ êîìïîçèö³é, ã³ïåðáà-
ðè÷íî¿ îêñèãåíàö³¿, íèçüêî÷àñòîòíîãî óëüòðàçâóêó,
ëàçåðíîãî îïðîì³íåííÿ. Íåçâàæàþ÷è íà äîñÿãíóò³
óñï³õè, ê³ëüê³ñòü çàãðîçëèâèõ äëÿ æèòòÿ ïàö³ºíò³â
óñêëàäíåíü íå çìåíøóºòüñÿ. Ñåðåä íèõ: ìåä³àñòèí³ò,
ñåïñèñ, ìåí³íã³ò, òðîìáîç êàâåðíîçíîãî ñèíóñà òà
³íø³. Ó çâ’ÿçêó ç öèì ðîçðîáêà íîâèõ ñïîñîá³â ³
ïðèñòðî¿â äëÿ ë³êóâàííÿ ãîñòðèõ ãí³éíî-çàïàëüíèõ
ïðîöåñ³â ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè º îäí³ºþ ç àêòó-
àëüíèõ çàâäàíü ùåëåïíî-ëèöüîâî¿ õ³ðóðã³¿ [3, 5].

Ìåòà äîñë³äæåííÿ: ï³äâèùèòè åôåêòèâí³ñòü äðå-
íóâàííÿ êë³òèííèõ ïðîñòîð³â ïðè ôëåãìîíàõ ùåëåï-
íî-ëèöüîâî¿ ä³ëÿíêè òà øè¿ çà äîïîìîãîþ äðåíàæó ç
ïîñò³éíèì çíèæåíèì òèñêîì.
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Àêòóàëüí³ñòü. Ïðè ë³êóâàíí³ ãí³éíèõ ðàí ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè àñï³ðàö³ÿ åêñóäàòó íåð³äêî º íååôåêòèâíîþ ÷åðåç
ïðèñìîêòóþ÷î-îáñòðóêòèâíèé åôåêò. Òîìó ïîøóê ñïîñîá³â óäîñêîíàëåííÿ äðåíóâàííÿ ðàí º àêòóàëüíèì ïðè ë³êóâàíí³ õâî-
ðèõ ôëåãìîíàìè âñ³õ ãëèáîêèõ ïðîñòîð³â ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè, âêëþ÷àþ÷è êë³òêîâèíó øèéíîãî ñóäèííî-íåðâîâîãî
ïó÷êà.

Ìåòà: ï³äâèùèòè åôåêòèâí³ñòü äðåíóâàííÿ ôëåãìîí ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè òà øè¿ çà äîïîìîãîþ äðåíàæó ç³ ñòàëèì
â³ä’ºìíèì òèñêîì.

Ìàòåð³àëè òà ìåòîäè. Ó ùåëåïíî-ëèöüîâîìó â³ää³ëåíí³ Ì³ñüêî¿ ë³êàðí³ åêñòðåíî¿ ³ øâèäêî¿ ìåäè÷íî¿ äîïîìîãè ì. Çàïî-
ð³ææÿ ïðîë³êîâàíî 100 îñ³á ó â³ö³ 20-80 ðîê³â ç ôëåãìîíàìè ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè. Ó 1 ãðóï³ (45 îñ³á) ë³êóâàííÿ ïðîâî-
äèëîñü çà òðàäèö³éíèì ìåòîäîì. Ó 2 ãðóï³ (55 îñ³á) òðàäèö³éíå ë³êóâàííÿ äîïîâíåíî äðåíóâàííÿì ãí³éíî¿ ðàíè ñòàëèì çíè-
æåíèì òèñêîì íà ñòàä³¿ åêñóäàö³¿. Äëÿ öüîãî ó 2 ãðóï³ çàñòîñóâàëè ïðèñòð³é, ôîðìà ÿêîãî ïîâòîðþâàëà ôîðìó ãí³éíî¿
ïîðîæíèíè. Éîãî âèãîòîâëÿëè ³íäèâ³äóàëüíî, â³äïîâ³äíî äî â³äáèòêó ïîðîæíèíè ãí³éíî¿ ðàíè ïàö³ºíòà, ùî çìåíøèëî
â³ðîã³äí³ñòü âèíèêíåííÿ ïðîëåæí³â â ðàí³. Ïðè óñòàíîâö³ äðåíàæó îáìåæóâà÷ çàíóðåííÿ ïîêðèâàëè ãåðìåòåçóþ÷îþ ìàçåâîþ
ðå÷îâèíîþ íà æèðîâ³é îñíîâ³. Ïðèñòð³é âèãîòîâëÿëè ç ìåäè÷íî¿ ïëàñòìàñè ç íàñêð³çíîþ ïîðèñò³ñòþ, ðîçì³ð êàðêàñà ìåíøå
ùîäî îáñÿãó ïîðîæíèíè ãí³éíî¿ ðàíè íà 10-30 %, ðîçì³ðè îòâîð³â ñò³íêè êàðêàñà ñêëàäàþòü 0,1-0,5 ìì. Ïðîâîäèëè ìàòåìà-
òè÷í³ ðîçðàõóíêè åôåêòèâíîñò³ àñï³ðàö³¿ åêñóäàòó. ×èñëî îòâîð³â ò³ëà äðåíàæó ç³ ñò³íêàìè ðàíè â îäíîìó êâàäðàòíîìó ñàí-
òèìåòð³ ðàíè ñêëàëî 200 øò, ïðè åôåêòèâí³é øâèäêîñò³ 0,2 ì/ñ òà îá’ºì³ åâàêóàö³¿ 150 ìë/õâ. Öå âèêëþ÷àº ïðèñìîêòóþ÷î-
îáñòðóêö³éíèé åôåêò.

Ðåçóëüòàòè. Òåðì³í ïåðåáóâàííÿ õâîðèõ 2 ãðóïè ó ñòàö³îíàð³ ñêîðîòèâñÿ ó ïîð³âíÿíí³ ç ïàö³ºíòàìè 1 ãðóïè. Ïîë³ïøåí-
íÿ êë³í³÷íî¿ êàðòèíè ³ ñòàá³ë³çàö³ÿ çàãàëüíîãî ñòàíó ó 53 (96,4 %) õâîðèõ 2 ãðóïè ñïîñòåð³ãàëèñÿ íà 3 äîáó ï³ñëÿ îïåðàö³¿, à
ó 43 (95,6 %) ïàö³ºíò³â 1 ãðóïè – íà 4-5 äîáó. Êð³ì òîãî, ó íèõ çìåíøèëàñÿ ³íòåíñèâí³ñòü áîëüîâîãî ñèíäðîìó íà 4-5 äîáó. Ó
48 (87,3 %) ïàö³ºíò³â 2 ãðóïè ãíîºòå÷à ïðèïèíÿëàñÿ âæå íà 2-3 äîáó ³ ç’ÿâëÿëèñÿ ãðàíóëÿö³¿ – íà 3-4 äîáó, à ïîâíå î÷èùåííÿ
³ çáëèæåííÿ êðà¿â ðàíè – íà 6-8 äîáó. Ó 4 ïàö³ºíò³â 1 òà 2 ãðóï òåðì³íè çàãîºííÿ ï³ñëÿîïåðàö³éíî¿ ðàíè áóëè á³ëüø òðèâàëè-
ìè: ïðèïèíåííÿ ãí³éíèõ âèä³ëåíü ó íèõ â³äçíà÷àëîñÿ äî 6-7 ä³á, ïîÿâà ãðàíóëÿö³é – äî 7-8 ä³á, ïîâíå î÷èùåííÿ ³ êðàéîâå
çáëèæåííÿ ðàíè – äî 10-12 ä³á. Òàêîæ ó 2 ãðóï³ áóëî ìåíøå óñêëàäíåíü, ïðîëåæí³â â ðàí³ â³ä òðóá÷àñòîãî äðåíàæó ³ ìåíøå
ïîøèðåííÿ çàïàëüíîãî ïðîöåñó â ñóñ³äí³ òêàíèíè ïðîñòîðó.

Âèñíîâêè. Äðåíóâàííÿ ãí³éíèõ ðàí çíèæåíèì â³ä’ºìíèì ñòàëèì òèñêîì çàáåçïå÷óº ï³äâèùåííÿ åôåêòèâíîñò³ åâàêóàö³¿
åêñóäàòó; çìåíøåííÿ ê³ëüêîñò³ óñêëàäíåíü; ïðèñêîðåííÿ íàñòàííÿ äðóãî¿ ôàçè çàïàëüíîãî ïðîöåñó.

Êëþ÷îâ³ ñëîâà: àêòèâíèé äðåíàæ, ôëåãìîíè ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè, ùåëåïíî-ëèöüîâà õ³ðóðã³ÿ.
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ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Âñ³ ïðîöåäóðè, ùî ïðîâîäÿòüñÿ â äîñë³äæåíí³ çà
ó÷àñòþ ïàö³ºíò³â, â³äïîâ³äàëè åòè÷íèì ñòàíäàðòàì
³íñòèòóö³éíîãî òà íàö³îíàëüíîãî äîñë³äíèöüêîãî
êîì³òåòó, à òàêîæ Ãåëüñ³íêñüêî¿ äåêëàðàö³¿ 1975
ðîêó òà ¿¿ ïåðåãëÿäó ó 1983 ðîö³.

Ó ùåëåïíî-ëèöüîâîìó â³ää³ëåíí³ Ì³ñüêî¿ ë³êàðí³
åêñòðåíî¿ ³ øâèäêî¿ ìåäè÷íî¿ äîïîìîãè ì. Çàïîð³æ-
æÿ êîìïëåêñíî ïðîë³êîâàíî 100 îñ³á ç ôëåãìîíàìè
ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè, ÿê³ ïåðåáóâàëè íà ñòàö³-
îíàðíîìó ë³êóâàíí³ ó â³ää³ëåíí³ ùåëåïíî-ëèöüîâî¿
õ³ðóðã³¿. Õâîð³ áóëè ðîçïîä³ëåí³ íà 2 ãðóïè: ó
ïåðø³é (45 îñ³á) ë³êóâàííÿ ïðîâîäèëîñü çà òðàäèö-
³éíèì ìåòîäîì; ó äðóã³é (55 îñ³á) òðàäèö³éíå ë³êó-
âàííÿ äîïîâíåíî àêòèâíèì äðåíóâàííÿì ãí³éíî¿
ðàíè ñòàëèì çíèæåíèì òèñêîì íà ñòàä³¿ åêñóäàö³¿.
Äëÿ öüîãî ó äðóã³é ãðóï³ áóâ çàñòîñîâàíèé ïðèñòð³é,
ÿêèé çàáåçïå÷óâàâ ïîñò³éíèé çíèæåíèé òèñê ó ðàí³.

Ïðè íàäõîäæåíí³ â ñòàö³îíàð âñ³ì õâîðèì âèêî-
íóâàëîñÿ êîìïëåêñíå îáñòåæåííÿ. Îïåðàòèâíå âòðó-
÷àííÿ ïðîâîäèëè çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ
ï³ä ì³ñöåâîþ àíåñòåç³ºþ àáî çàãàëüíèì çíåáîëåí-
íÿì â çàëåæíîñò³ â³ä ïîøèðåíîñò³ çàïàëüíîãî ïðî-
öåñó.

Ç ìåòîþ çàáåçïå÷åííÿ ô³ç³îëîã³÷íîñò³ çàãîºííÿ
ðàíè äëÿ äðåíóâàííÿ çàñòîñóâàëè ïðèñòð³é, ôîðìà
ÿêîãî ïîâòîðþâàëà ôîðìó ãí³éíî¿ ïîðîæíèíè. Éîãî
âèãîòîâëÿëè ³íäèâ³äóàëüíî â³äïîâ³äíî äî â³äáèòêó
ïîðîæíèíè ãí³éíî¿ ðàíè ïàö³ºíòà, ùî çìåíøèëî
â³ðîã³äí³ñòü âèíèêíåííÿ ïðîëåæí³â â ðàí³. Ïðè óñ-
òàíîâö³ äðåíàæó îáìåæóâà÷ çàíóðåííÿ ïîêðèâàëè
ìàçåâîþ ðå÷îâèíîþ íà æèðîâ³é îñíîâ³, ÿêà ñëóæèëè
ãåðìåòåçóþ÷îþ ëàíêîþ äàíîãî ïðèñòðîþ. Ïðèñòð³é
âèãîòîâëÿëè ç ìåäè÷íî¿ ïëàñòìàñè ç íàñêð³çíîþ ïî-
ðèñò³ñòþ, ðîçì³ð êàðêàñà ìåíøå ùîäî îáñÿãó ïî-
ðîæíèíè ãí³éíî¿ ðàíè íà 10-30 %, ðîçì³ðè îòâîð³â
ñò³íêè êàðêàñà ñêëàäàþòü 0,1-0,5 ìì. Ïðîâîäèëè
ìàòåìàòè÷í³ ðîçðàõóíêè åôåêòèâíîñò³ àñï³ðàö³¿ åê-
ñóäàòó ïî ôîðìóë³ Ïóàçåéëÿ:

Ôîðìóëà Ïóàçåéëÿ âêàçóº, ùî ãóñòèíà ð³äèíè
âèçíà÷àºòüñÿ çà âèì³ðàìè ¿¿ âèòðàòè – Q, ð³çíèö³
òèñêó – P, äîâæèíè êàðêàñó – l òà éîãî ðàä³óñó – R,
ïëîù³   d2/4 (ì2), ³íòåðâàëó ÷àñó çàì³ðó t, V – ñåðåä-
íüî¿ ïî ïåðåòèíó øâèäêîñò³,    – 3,14.

Àíàë³ç êàðêàñíî-óòðèìóþ÷èõ âëàñòèâîñòåé äðå-
íàæó äî 70 % ïîðèñòîñò³ âèÿâèâ, ùî ÷èñëî îòâîð³â
ò³ëà äðåíàæó ç³ ñò³íêàìè ðàíè â îäíîìó êâàäðàòíî-
ìó ñàíòèìåòð³ ðàíè ñêëàëî 200 øò, ïðè åôåêòèâí³é
øâèäêîñò³ 0,2 ì/ñ òà îá’ºì³ åâàêóàö³¿ 150 ìë/õâ. Öå
âèêëþ÷àº ïðèñìîêòóþ÷î-îáñòðóêö³éíèé åôåêò.

Ã³äðîäèíàì³÷íå ìîäåëþâàííÿ äîâåëî åôåê-
òèâí³ñòü ëàì³íàðíîãî ïëèíó åêñóäàòó ç ò³ëà äðåíàæó
òà ë³í³éíèé õàðàêòåð ðîçïîä³ëó íåãàòèâíîãî òèñêó

ïðè éîãî ñòàëèõ ïîêàçíèêàõ ó ðàí³ 12-15 ìì Íg ³
ðîçòàøóâàííÿì îòâîð³â íà ïîâåðõí³ ïðèñòðîþ, ùî
êîíòàêòóº ç òêàíèíàìè (ðèñ. 1). Äîäàòêîâî ïðèñòð³é
ìàº îáìåæóâà÷ çàíóðåííÿ â ðàíó, íà ÿêîìó ðîçòàøî-
âàíèé â³äâ³äíèé ïàòðóáîê.

Ê³ëüê³ñòü îòâîð³â íà 1 ñì2 ïëîù³ ¿õ ðîçòàøóâàííÿ
ðîçðàõîâóâàëè íà îñíîâ³ òîãî, ùî, çã³äíî ç àíàòîì³-
÷íîþ áóäîâîþ, êàï³ëÿðè â ïîïåðå÷íî-ñìóãàñòèõ
ì’ÿçàõ ìàþòü ïðîñâ³ò 5-6 ìêì. Ñàìå â³ä öèõ ïîêàç-
íèê³â çàëåæèòü õàðàêòåð ïîðèñòîñò³ ïðèñòðîþ äëÿ
äðåíóâàííÿ. Âèçíà÷åíî, ùî îïòèìàëüíèé ðîçì³ð îò-
âîð³â ïîâèíåí áóòè â ìåæàõ 0,1-0,5 ìì. Îòâîðè òà-
êîãî ä³àìåòðó çàáåçïå÷óþòü äîñòàòí³é â³äâ³ä åêñó-
äàòó ³ ïåðåøêîäæàþòü ïðîðîñòàííþ êàï³ëÿð³â ó
ïðîñâ³òè. Êð³ì òîãî, ô³ç³îëîã³÷íî íå äîö³ëüíî ðîáè-
òè îòâîðè ìåíø³ çà 0,5 ìì.

Íåîáõ³äíî âðàõóâàòè, ùî êðîâ’ÿíèé òèñê â ïðå-
êàï³ëëÿðàõ ãðàº âàæëèâó ðîëü ó âèáîð³ âåëè÷èíè
çíèæåííÿ òèñêó, òîìó ó ïðèñòðî¿ â³í íå ïîâèíåí ïå-
ðåâèùóâàòè òèñê ó êàï³ëÿðàõ ðàíè. Ñåðåäíÿ âåëè÷è-
íà êðîâ’ÿíîãî òèñêó â êàï³ëÿðàõ â³äð³çíÿºòüñÿ
â³äíîñíîþ ñòàá³ëüí³ñòþ; çîêðåìà íà àðòåð³àëüíèõ
â³äð³çêàõ êàï³ëÿð³â âåëèêîãî êîëà êðîâîîá³ãó â³í
ñòàíîâèòü 30-50 ìì Íg, à íà âåíîçíèõ â³äð³çêàõ â
çâ’ÿçêó ç âèòðàòîþ åíåðã³¿ íà ïîäîëàííÿ îïîðó ïî
äîâæèí³ êàï³ëÿðà ³ ô³ëüòðàö³þ – çíèæóºòüñÿ äî 25–
15 ìì Íg. ²ñòîòíèé âïëèâ íà êàï³ëÿðíèé êðîâ’ÿíèé
òèñê ³ éîãî äèíàì³êó íàäàº âåëè÷èíà âåíîçíîãî òèñ-
êó. Òîìó òèñê â ðàí³ çíèæóâàëè äî 15 -12 ìì Íg ï³ä
êîíòðîëåì àïàðàòó ñòâîðåííÿ íåãàòèâíîãî òèñêó
(ðèñ. 2).

 ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ïåðøó ãðóïó ïàö³ºíò³â ë³êóâàëè çà òðàäèö³éíîþ
ìåòîäèêîþ õ³ðóðã³÷íîãî âòðó÷àííÿ, äðåíóâàííÿ òà
ìåäèêàìåíòîçíî¿ òåðàï³¿. Äëÿ ïàö³ºíò³â äðóãî¿ ãðó-
ïè çàïðîâàäèëè äðåíóâàííÿ ðàí ïîñò³éíèì çíèæå-
íèì òèñêîì. Ñïîñòåðåæåííÿ ïîêàçàëè ïîçèòèâíó
äèíàì³êó êë³í³÷íîãî ïåðåá³ãó ôëåãìîí ïðè ë³êó-
âàíí³ õâîðèõ äðóãî¿ ãðóïè ç äîäàòêîâèì äî îñíîâ-
íîãî ìåòîäó ë³êóâàííÿ äðåíóâàííÿì ðàí çíèæåíèì
ñòàëèì òèñêîì. Òåðì³í ïåðåáóâàííÿ õâîðèõ äðóãî¿
ãðóïè ó ñòàö³îíàð³ ñêîðîòèâñÿ ó ïîð³âíÿíí³ ç ïàö³º-
íòàìè ïåðøî¿ ãðóïè. Ðåçóëüòàòè äèíàì³êè êë³í³÷íî-
ãî ïåðåá³ãó îäîíòîãåííèõ ôëåãìîí ó äîñë³äæóâàíèõ
ïàö³ºíò³â ïðåäñòàâëåí³ ó òàáëèö³.

Çà íàøèìè äàíèìè, ïîë³ïøåííÿ êë³í³÷íî¿ êàðòè-
íè ³ ñòàá³ë³çàö³ÿ çàãàëüíîãî ñòàíó ó 53 (96,4 %) õâî-
ðèõ äðóãî¿ ãðóïè ñïîñòåð³ãàëèñÿ íà òðåòþ äîáó
ï³ñëÿ îïåðàö³¿, à ó 43 (95,6 %) ïàö³ºíò³â ïåðøî¿ ãðó-
ïè – íà 4-5 äîáó (òàáë.). Êð³ì òîãî, ó íèõ çìåíøèëà-
ñÿ ³íòåíñèâí³ñòü áîëüîâîãî ñèíäðîìó â ñåðåäíüîìó
íà 4-5 äîáó. Ó 48 (87,3 %) ïàö³ºíò³â äðóãî¿ ãðóïè
ãíîºòå÷à ïðèïèíÿëàñÿ âæå íà 2-3 äîáó ³ ç’ÿâëÿëèñÿ
ãðàíóëÿö³¿ – íà 3-4 äîáó, à ïîâíå î÷èùåííÿ ³ çáëè-
æåííÿ êðà¿â ðàíè – íà 6-8 äîáó. Ó 4 ïàö³ºíò³â ïåð-
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íåíòó, âèãîòîâëåíîãî ç ìåäè÷íî¿ ïëàñòìàñè «Ñóïå-
ðàêð³ë», ÿêèé íå ïîäðàçíþº ì’ÿê³ òêàíèíè ðàíè, º
íåòîêñè÷íèì äëÿ îðãàí³çìó ïàö³ºíòà, ìàº äîñòàòíþ
ì³öí³ñòü, íå äåôîðìóºòüñÿ ³ íå çì³íþº îáñÿãó â ïðî-
öåñ³ âèêîðèñòàííÿ ïðèñòðîþ ïðè çì³í³ òåìïåðàòóðè
ò³ëà, çáåð³ãàº ãëàäêó ïîâåðõíþ; ìàº íåçíà÷íó òåïëî-
ïðîâ³äí³ñòü äëÿ çáåðåæåííÿ ïîñò³éíî¿ òåìïåðàòóðè
ì’ÿêèõ òêàíèí êàðêàñ, ëåãêî äåç³íô³êóºòüñÿ, ìàº íå-
âåëèêó ïèòîìó âàãó. Êîæåí ðàç ïðè âèêîðèñòàíí³
öüîãî ïðèñòðîþ éîãî ìîäåëþþòü ³íäèâ³äóàëüíî, ùî
çàáåçïå÷óº â³äïîâ³äí³ñòü ñò³íîê ïîðîæíèíè ³ ïîïå-
ðåäæàº ìåíøèé â³äñîòîê âèíèêíåííÿ ïðîëåæí³â.

×àñ âèäàëåííÿ äðåíóâàëüíîãî ïðèñòðîþ ç òêàíèí
ó ïàö³ºíò³â áóâ îáóìîâëåíèé ÿê ñóá’ºêòèâíèìè äà-
íèìè, çîêðåìà: ïîë³ïøåííÿ ñàìîïî÷óòòÿ ï³ñëÿ ðîç-
òèíó ôëåãìîíè, íîðìàë³çóâàâñÿ ïðîöåñ âæèâàííÿ
¿æ³, ïðèïèíÿëèñÿ áîë³, òàê ³ îá’ºêòèâíèìè: â³äñóòí³
êë³í³÷í³ äàí³ ùîäî ïîøèðåííÿ çàïàëüíîãî ïðîöåñó â
ñóñ³äí³ àíàòîì³÷í³ ïðîñòîðè; î÷èùåííÿ ðàíè ñïîñ-
òåð³ãàëîñÿ íà 2-3 äîáó, âîíà ïîêðèâàëàñÿ ô³áðèíîì,
íà äí³ ç’ÿâëÿëàñÿ ãðàíóëÿö³éíà òêàíèíà. Íåîáõ³äíî
â³äçíà÷èòè, ùî ó äðóã³é ãðóï³ ãðàíóäÿö³ÿ ïåðåâàæíî
âêðèâàëà âñå äíî ðàíè. Âàæëèâèì ïîêàçíèêîì âèÿ-
âèâñÿ ðîçðàõóíîê îáñÿãó (V) ãí³éíî¿ ïîðîæíèíè,
ÿêèé âèçíà÷àâñÿ çà â³äáèòêîì ³ ðîçðàõîâóâñÿ çà äî-
ïîìîãîþ ôîðìóëè V =    r2 h. Ï³ñëÿ ï³äðàõóíê³â ñå-
ðåäí³é îáñÿã ãí³éíî¿ ïîðîæíèíè ñòàíîâèâ ïðèáëèç-
íî 10,5 ñì3. ×åðåç 3 äîáè âèì³ðè ïîâòîðþâàëè ³
êîíñòàòóâàëè, ùî îáñÿã ãí³éíî¿ ïîðîæíèíè çìåíøó-
âàâñÿ ó äðóã³é ãðóï³ ïðèáëèçíî íà 30 %. Íà ÷åòâåð-
òó äîáó, êîëè ñåðîçíîãî åêñóäàòó âæå íå ñïîñòåð³ãà-
ëîñÿ, àïàðàò çí³ìàëè. Åï³òåë³çàö³ÿ êðà¿â ïîâåðõí³
ðàíè ïðîõîäèëà ïîñòóïîâî. Âæå íà 2 äîáó ï³ñëÿ ïî-
÷àòêó ë³êóâàííÿ áóëî â³äçíà÷åíî, ùî ó ïàö³ºíò³â
çíèçèëàñÿ òåìïåðàòóðà ò³ëà äî 37,0º Ñ, â çàãàëüíîìó
àíàë³ç³ êðîâ³ â³äçíà÷àëîñÿ ïîñòóïîâå çìåíøåííÿ
ê³ëüêîñò³ ëåéêîöèò³â â ñåðåäíüîìó äî 10-12 • 109,
ïîêàçíèêè ØÎÅ çìåíøóâàëàñÿ ïîâ³ëüí³øå ³ çàëè-
øàëèñÿ âèùå íîðìàëüíèõ íàâ³òü ïåðåä âèïèñêîþ
õâîðîãî ç³ ñòàö³îíàðó (20-27 ìì / ãîä).

Ïðè öèòîëîã³÷íîìó äîñë³äæåíí³ ðàíè ïðè ñâîº-
÷àñíîìó ë³êóâàíí³ ôëåãìîí íà òðåòþ äîáó â³äçíà÷à-
ëàñÿ ³íòåíñèâíà ì³ãðàö³ÿ ëåéêîöèò³â (â³ä 40 äî 120 â
ïîë³ çîðó), áóëè ïðèñóòí³ íåéòðîô³ëè ³ çóñòð³÷àëèñÿ
òàêîæ åï³òåë³àëüí³ êë³òèíè â ìàë³é ê³ëüêîñò³.

Ðèñ. 1. Äðåíàæíèé ïðèñòð³é:
1. Ïðèñòð³é ç ìåäè÷íî¿ ïëàñòìàñè äëÿ çáåðåæåííÿ

îá’ºìó ïîðîæíèíè; 2. Îáìåæóâà÷ çàíóðåííÿ
ó âíóòð³øíüîòêàíèííó ïîðîæíèíó;

3. Â³äâ³äíèé ïàòðóáîê äëÿ â³äòîêó åêñóäàòó

Ðèñ. 2. Àïàðàò äëÿ ñòâîðåííÿ íåãàòèâíîãî òèñêó

Òàáëèöÿ
Ïîð³âíÿëüíà õàðàêòåðèñòèêà êë³í³÷íèõ ïîêàçíèê³â ó õâîðèõ íà ôëåãìîíè ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè

Ïðèì³òêà: * – ñòàòèñòè÷íî äîñòîâ³ðí³ â³äì³ííîñò³ â³ä êîíòðîëüíî¿ ãðóïè (p<0,05)

øî¿ òà äðóãî¿ ãðóï òåðì³íè çàãîºííÿ ï³ñëÿîïåðàö³é-
íî¿ ðàíè áóëè á³ëüø òðèâàëèìè: ïðèïèíåííÿ
ãí³éíèõ âèä³ëåíü ó íèõ â³äçíà÷àëîñÿ äî 6-7 äîáè,
ïîÿâà ãðàíóëÿö³é – äî 7-8 ä³á, ïîâíå î÷èùåííÿ ³
êðàéîâå çáëèæåííÿ ðàíè – äî 10-12 ä³á.

Äëÿ ï³äâèùåííÿ åôåêòèâíîñò³ äðåíóâàííÿ ðàíè
çàïðîïîíîâàíî äðåíàæíèé ïðèñòð³é, ÿêèé ñêëà-
äàºòüñÿ ³ç ñòàíäàðòíîãî òà ³íäèâ³äóàëüíîãî êîìïî-
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Ñïîñòåð³ãàëè çìåíøåííÿ ðîçì³ð³â çàïàëüíîãî
³íô³ëüòðàòó ó äèíàì³ö³. Äëÿ îö³íêè äèíàì³êè çà-
ïàëüíîãî ïðîöåñó ó õâîðèõ ôëåãìîíè ùåëåïíî-ëè-
öüîâî¿ ä³ëÿíêè [3] âèêîðèñòîâóâàëè ñïîñ³á, ÿêèé çà-
áåçïå÷óº ñïðîùåííÿ êîíòðîëþ ïðè çáåðåæåíí³
äîñòîâ³ðíîñò³ ðåçóëüòàò³â.

Àíàë³ç äàíèõ äîñë³äæåííÿ òà ðåçóëüòàòè ïî-
ð³âíÿííÿ íà ãðàô³êó çàñâ³ä÷èâ çìåíøåííÿ îáñÿãó ³
âåëè÷èíè ³íô³ëüòðàòó ïî ïåðèôåð³¿ ðàíè â äðóã³é
ãðóï³ õâîðèõ ó ïîð³âíÿíí³ ç ïåðøîþ (ðèñ. 3).

Ïðîòå, ó äåÿêèõ ïàö³ºíò³â (4 ç äâîõ ãðóï) çàïàëü-
íèé ïðîöåñ íå çóïèíèâñÿ â ïåðâèííèõ ìåæàõ, ùî
â³äîáðàæåíî íà ãðàô³êó ÿê â³äõèëåííÿ â á³ê
çá³ëüøåííÿ îòðèìàíî¿ êðèâî¿ â³ä íîðìàëüíîãî ïåðå-
á³ãó â ñåðåäíüîìó íà 5-8 ñàíòèìåòð³â. Ó íèõ ä³àãíî-
ñòóâàëè ðîçâèòîê óñêëàäíåíü ³ êîðåêòóâàëè òàêòèêó
ë³êóâàííÿ, à ñàìå: ì³íÿëè ïðåïàðàòè äëÿ àíòèáàêòå-
ð³àëüíî¿ òåðàï³¿ òà ïðîâîäèëè äîäàòêîâ³ îïåðàòèâí³
âòðó÷àííÿ ç ïðèâîäó ðîçêðèòòÿ íîâèõ ïðîñòîð³â ³
ðåâ³ç³¿ âæå â³äêðèòèõ ïîðîæíèí çà êëàñè÷íîþ ìåòî-
äèêîþ. Ïðè âèêîðèñòàíí³ çàïðîïîíîâàíîãî ïðè-
ñòðîþ ïðîëåæí³â â³ä éîãî êîíòóð³â íå â³äçíà÷åíî.

ÂÈÑÍÎÂÊÈ

Äðåíóâàííÿ ï³ñëÿîïåðàö³éíèõ ðàí ïðè ãí³éíî-
çàïàëüíèõ ïðîöåñàõ ùåëåïíî-ëèöüîâî¿ ä³ëÿíêè
ïîñò³éíèì çíèæåíèì òèñêîì çà äîïîìîãîþ çàïðîïî-
íîâàíîãî ïðèñòðîþ çàáåçïå÷óº: ï³äâèùåííÿ åôåê-
òèâíîñò³ åâàêóàö³¿ åêñóäàòó ç ðàíè, ùî ñïðèÿº ïîçè-
òèâíîìó ïåðåá³ãó àêòèâíî¿ ôàçè çàïàëüíîãî
ïðîöåññó òà óñóâàº íåîáõ³äí³ñòü ïîâòîðíèõ ïåðåâ’ÿ-
çîê; çìåíøåííÿ ê³ëüêîñò³ óñêëàäíåíü, çîêðåìà ïî-
øèðåííÿ çàïàëüíîãî ïðîöåñó â ñóñ³äí³ ì³æêë³òèíí³
ïðîñòîðè òà âèíèêíåííÿ ïðîëåæí³â â ðàí³; ïðèñêî-
ðåííÿ íàñòàííÿ äðóãî¿ ôàçè çàïàëüíîãî ïðîöåñó,
ñêîðî÷åííÿ òåðì³í³â ïåðåáóâàííÿ ó ñòàö³îíàð³ ìàé-
æå ó äâà ðàçè, ïðèøâèäøåííÿì ïîçèòèâíî¿ äèíàì³-
êè ïåðåá³ãó çàõâîðþâàííÿ.

Ðèñ. 3. Ãðàô³ê ïîð³âíÿííÿ äèíàì³êè çì³íè ðîçì³ð³â çàïàëüíèõ ³íô³ëüòðàò³â äâîõ ãðóï õâîðèõ

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîìåðö³éíî¿ ï³äòðèìêè.
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Àêòóàëüíîñòü. Ïðè ëå÷åíèè ãíîéíûõ ðàí ÷åëþñòíî-ëèöåâîé îáëàñòè àñïèðàöèÿ ýêññóäàòà íåðåäêî ÿâëÿåòñÿ íåýôôåêòèâíîé èç-
çà ïðèñàñûâàþùåãî îáñòðóêòèâíîãî ýôôåêòà. Ïîýòîìó ïîèñê ñïîñîáîâ ñîâåðøåíñòâîâàíèÿ äðåíèðîâàíèÿ ðàí àêòóàëüíî ïðè ëå÷åíèè
áîëüíûõ ôëåãìîíàìè âñåõ ãëóáîêèõ ïðîñòðàíñòâ ÷åëþñòíî-ëèöåâîé îáëàñòè, âêëþ÷àÿ êëåò÷àòêó øåéíîãî ñîñóäèñòî-íåðâíîãî ïó÷êà.

Öåëü: ïîâûñèòü ýôôåêòèâíîñòü äðåíèðîâàíèÿ ôëåãìîí ÷åëþñòíî-ëèöåâîé îáëàñòè è øåè ñ ïîìîùüþ äðåíàæà ñ ïîñòîÿííûì îò-
ðèöàòåëüíûì äàâëåíèåì.

Ìàòåðèàëû è ìåòîäû. Â ÷åëþñòíî-ëèöåâîì îòäåëåíèè Ãîðîäñêîé áîëüíèöû ýêñòðåííîé è ñêîðîé ìåäèöèíñêîé ïîìîùè ã. Çàïî-
ðîæüå ïðîëå÷åíî 100 ÷åëîâåê â âîçðàñòå 20-80 ëåò ñ ôëåãìîíàìè ÷åëþñòíî-ëèöåâîé îáëàñòè. Â 1 ãðóïïå (45 ÷åëîâåê) ëå÷åíèå ïðîâî-
äèëîñü ïî òðàäèöèîííîìó ìåòîäó. Âî 2 ãðóïïå (55 ÷åëîâåê) òðàäèöèîííîå ëå÷åíèå äîïîëíåíî äðåíèðîâàíèåì ãíîéíîé ðàíû ïîñòî-
ÿííûì ïîíèæåííûì äàâëåíèåì íà ñòàäèè ýêññóäàöèè. Äëÿ ýòîãî âî 2 ãðóïïå ïðèìåíèëè óñòðîéñòâî, ôîðìà êîòîðîãî ïîâòîðÿëà
ôîðìó ãíîéíîé ïîëîñòè. Åãî èçãîòàâëèâàëè èíäèâèäóàëüíî, â ñîîòâåòñòâèè ñ îòïå÷àòêîì ïîëîñòè ãíîéíîé ðàíû ïàöèåíòà, ÷òî
óìåíüøèëî âåðîÿòíîñòü âîçíèêíîâåíèÿ ïðîëåæíåé â ðàíå. Ïðè óñòàíîâêå äðåíàæà îãðàíè÷èòåëü ïîãðóæåíèÿ ïîêðûâàëè ãåðìåòèçè-
ðóþùåé ìàçüþ íà æèðîâîé îñíîâå. Óñòðîéñòâî èçãîòàâëèâàëè èç ìåäèöèíñêîé ïëàñòìàññû ñî ñêâîçíîé ïîðèñòîñòüþ, ðàçìåð êàðêà-
ñà ìåíüøå ïî îáú¸ìó ïîëîñòè ãíîéíîé ðàíû íà 10-30%, ðàçìåðû îòâåðñòèé ñòåíêè êàðêàñà ñîñòàâëÿþò 0,1-0,5 ìì. Ïðîâîäèëè ìàòå-
ìàòè÷åñêèå ðàñ÷åòû ýôôåêòèâíîñòè àñïèðàöèè ýêññóäàòà. ×èñëî îòâåðñòèé òåëà äðåíàæà ñî ñòåíêàìè ðàíû â îäíîì êâàäðàòíîì
ñàíòèìåòðå ðàíû ñîñòàâèëî 200 øò, ïðè ýôôåêòèâíîé ñêîðîñòè 0,2 ì/ñ è îáú¸ìå ýâàêóàöèè 150 ìë/ìèí. Ýòî èñêëþ÷àåò ïðèñàñûâàþ-
ùèé îáñòðóêòèâíûé ýôôåêò.

Ðåçóëüòàòû. Ñðîê ïðåáûâàíèÿ áîëüíûõ 2 ãðóïïû â ñòàöèîíàðå ñîêðàòèëñÿ ïî ñðàâíåíèþ ñ ïàöèåíòàìè 1 ãðóïïû. Óëó÷øåíèå
êëèíè÷åñêîé êàðòèíû è ñòàáèëèçàöèÿ îáùåãî ñîñòîÿíèÿ ó 53 (96,4%) áîëüíûõ 2 ãðóïïû íàáëþäàëèñü íà 3 ñóòêè ïîñëå îïåðàöèè, à
ó 43 (95,6%) ïàöèåíòîâ 1 ãðóïïû – íà 4-5 ñóòêè. Êðîìå òîãî, ó íèõ óìåíüøèëàñü èíòåíñèâíîñòü áîëåâîãî ñèíäðîìà íà 4-5 ñóòêè. Ó
48 (87,3%) ïàöèåíòîâ 2 ãðóïïû ãíîåòå÷åíèå ïðåêðàùàëîñü óæå íà 2-3 ñóòêè è ïîÿâëÿëèñü ãðàíóëÿöèè – íà 3-4 ñóòêè, à ïîëíîå î÷è-
ùåíèå è ñáëèæåíèÿ êðà¸â ðàíû – íà 6-8 ñóòêè. Ó 4 ïàöèåíòîâ 1 è 2 ãðóïï ñðîêè çàæèâëåíèÿ ïîñëåîïåðàöèîííîé ðàíû áûëè áîëåå
äëèòåëüíûìè: ïðåêðàùåíèå ãíîéíûõ âûäåëåíèé ó íèõ îòìå÷àëîñü ê 6-7 ñóòêàì, ïîÿâëåíèå ãðàíóëÿöèé – ê 7-8 ñóòêàì, ïîëíàÿ î÷èñ-
òêà è êðàåâîå ñáëèæåíèÿ ðàíû – ê 10-12 ñóòêàì. Òàêæå âî 2 ãðóïïå áûëî ìåíüøå îñëîæíåíèé, ïðîëåæíåé â ðàíå îò òðóá÷àòîãî äðå-
íàæà è ìåíüøåå ðàñïðîñòðàíåíèå âîñïàëèòåëüíîãî ïðîöåññà â ñîñåäíèå òêàíè ïðîñòðàíñòâà.

Âûâîäû. Äðåíèðîâàíèå ãíîéíûõ ðàí ïîíèæåííûì âèä¸åìíèì ïîñòîÿííûì äàâëåíèåì îáåñïå÷èâàåò ïîâûøåíèå ýôôåêòèâíîñòè
ýâàêóàöèè ýêññóäàòà; óìåíüøåíèå êîëè÷åñòâà îñëîæíåíèé; óñêîðåíèÿ íàñòóïëåíèÿ âòîðîé ôàçû âîñïàëèòåëüíîãî ïðîöåññà.

Êëþ÷åâûå ñëîâà: àêòèâíûé äðåíàæ, ôëåãìîíû ÷åëþñòíî-ëèöåâîé îáëàñòè, ÷åëþñòíî-ëèöåâàÿ õèðóðãèÿ

TREATMENT OF PHLEGMONS OF THE MAXILLOFACIAL AREA BY AUXILIARY
DRAINAGE WITH CONSTANT REDUCED NEGATIVE PRESSURE

1Malanchuk V.A., 2Sidoryako A.V., 1Kulbashna Ya. A.
1National O.O. Bogomolets Medical University, Kyiv, Ukraine

2Govermental Institution «Zaporizhzhia Medical Academy of Postgraduate Education», Zaporizhzhia, Ukraine
Relevance. In the treatment of purulent wounds of the maxillofacial area, aspiration of the exudate is often ineffective due to the

aspirational-obstructive effect. Therefore, the search for ways to improve wound drainage is relevant in the treatment of patients with
phlegmons of all deep spaces of the maxillofacial area, including the fiber of the cervical neurovascular bundle.

Objective: To increase the efficiency of drainage of the phlegmons of the maxillofacial area and neck with the help of drainage with
constant negative pressure.

Materials and methods. In the maxillofacial department of the City hospital of emergency and urgent medical care in Zaporizhzhia, 100
people aged 20-80 years were treated with phlegmons of the maxillofacial area. In one group (45 people), treatment was performed according
to the traditional method. In group 2 (55 people), traditional treatment was supplemented by drainage of purulent wound with sustained
reduced pressure at the exudation stage. To do this, in group 2 we used a device which shape was similar to the shape of a purulent cavity. It
was made individually according to the imprint of the patient’s purulent wound cavity, which reduced the likelihood of pressure sores in the
wound. At installation of drainage the immersion limiter was covered with a sealing oily substance on a fat basis. The device was made of
medical plastic with a through sponginess, the size of the frame was smaller than the capacity of the purulent wound cavity by 10-30%. The
sizes of the openings of the frame wall were 0.1-0.5 mm. Mathematical calculations of the efficiency of exudate aspiration were conducted.
The number of openings of the drainage body with the walls of the wound was 200 in one square centimeter, at an effective speed of 0.2 m/
sec and an evacuation volume of 150 ml/min. This allowed to eliminate the aspirational-obstructive effect.

Results. The duration of hospitalization of the 2 group patients was shortened in comparison with patients of the 1 group. Improvement
of the clinical picture and stabilization of the general condition in 53 (96.4%) patients of the 2 group were observed at 3 day after surgery, and
the same indicators in 43 (95.6%) patients of the 1 group were observed at 4-5 day. In addition, it was decrese of the pain intensity at 4-5 day.
In 48 (87.3%) patients of the 2 group, purulent exudation was stopped at 2-3 day, granulations appeared at 3-4 day, and the complete clearance
and marginal closure of the wound were observed at 6-8 day. In 4 patients of the 1 and 2groups, the healing time of the postoperative wound
was longer: termination of purulent discharge was observed up to 6-7 days, appearance of granulations – up to 7-8 days, complete clearance
and marginal closure of the wound – up to 10-12 days. Also, in the 2 group, there were fewer complications, pressure sores in the wound from
tubular drainage and less spread of the inflammatory process in adjacent tissues of space.

Conclusions. Drainage of purulent wounds with constant reduced negative pressure increases the efficiency of exudate evacuation;
reducing the number of complications; acceleration of the onset of the second phase of the inflammatory process.

Key words: active drainage, phlegmons of maxillofacial area, maxillofacial surgery.
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Àêòóàëüí³ñòü. Óêðà¿íà àêòèâíî åêñïîðòóº ñâîþ
ñ³ëüñüêîãîñïîäàðñüêó ïðîäóêö³þ íà ðèíêè êðà¿í
ªâðîïè ³ ñâ³òó. Òåìïè çðîñòàííÿ àãðîåêñïîðòó ç Óê-
ðà¿íè äî ªÑ ñòàíîâèëè çà òðàâåíü 2019 ðîêó 49,9%
ó ïîð³âíÿíí³ ç òðàâíåì 2018 ðîêó [1]. Åêñïîðò
ñ³ëüñüêîãîñïîäàðñüêî¿ ïðîäóêö³¿ äî êðà¿í ªÑ ñòàíî-
âèâ 519 ìëí ºâðî, ùî íà 173 ìëí ºâðî á³ëüøå, í³æ ó
òðàâí³ 2018 ðîêó [1]. Òàêèì ÷èíîì, çà îáñÿãàìè çðî-
ñòàííÿ åêñïîðòó àãðàðíî¿ ïðîäóêö³¿ äî êðà¿í ªÑ ó
òðàâí³ 2019 ðîêó Óêðà¿íà ïîñ³ëà ïåðøå ì³ñöå ó
ñâ³ò³. Äðóãå ì³ñöå çà öèì ïîêàçíèêîì ïîñ³â Êèòàé
(103 ìëí ºâðî), òðåòº – ÑØÀ (67 ìëí ºâðî) [1, 2].
Òîìó ïèòàííÿ ùîäî âèñîêî¿ âðîæàéíîñò³ òà
ì³í³ì³çàö³¿ ñâî¿õ çáèòê³â äîñèòü ãîñòðî ñòî¿òü ñåðåä
â³ò÷èçíÿíèõ àãðàð³¿â.

Ïåñòèöèäè – öå ãîëîâí³ ïîì³÷íèêè â äàíîìó àñ-
ïåêò³ íà ñüîãîäí³øí³é äåíü. ¯õ ê³ëüê³ñòü ç êîæíèì
ðîêîì áåçïåðåðâíî çðîñòàº [3, 4, 5]. Ïèòàííÿ ï³äâè-
ùåííÿ åôåêòèâíîñò³ ïåñòèöèä³â êîæíîãî ðîêó âèð³-
øóºòüñÿ çà ðàõóíîê êîìá³íàö³¿ ð³çíèõ êëàñ³â ä³þ÷èõ
ðå÷îâèí â îäí³é ôîðìóëÿö³¿, êîìá³íàö³¿ ïðåïàðàò³â
(áàêîâ³ ñóì³ø³), ñòâîðåííÿ íîâèõ á³ëüø åôåêòèâíèõ
ä³þ÷èõ ðå÷îâèí.

Â òîé æå ÷àñ, íàéá³ëüøå çàö³êàâëåííÿ âèêëèêàþòü
ò³ õ³ì³÷í³ çàñîáè çàõèñòó ðîñëèí, ÿê³ ìàþòü íàéìåí-
øèé íåãàòèâíèé âïëèâ íà íàâêîëèøíº ñåðåäîâèùå òà
çäîðîâ’ÿ ëþäèíè. Òîìó íîâ³ ïðåïàðàòè ïîâèíí³ áóòè
íå ò³ëüêè åôåêòèâíîþ çáðîºþ ïðîòè øê³äíèê³â, áóð-
’ÿí³â òà õâîðîá, à é áóòè íàéá³ëüø áåçïå÷íèìè â òîê-
ñèêîëîã³÷íîìó òà åêîëîã³÷íîìó àñïåêòàõ.

Ìåòà ðîáîòè – àíàë³ç òà ã³ã³ºí³÷íà îö³íêà çì³í
àñîðòèìåíòó òà îáñÿã³â çàñòîñóâàííÿ ïåñòèöèä³â ó
ñ³ëüñüêîìó ãîñïîäàðñòâ³ Óêðà¿íè çà îñòàíí³ 5 ðîê³â
(ç 2015 ïî 2019 ð³ê).

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ
Îá’ºêòîì íàøèõ äîñë³äæåíü áóëè çì³íè àñîð-

òèìåíòó òà îáñÿã³â çàñòîñóâàííÿ ïåñòèöèä³â ó ñ³ëüñü-
êîìó ãîñïîäàðñòâ³ Óêðà¿íè â ïåð³îä ç 2015 ïî 2019
ð³ê. Äæåðåëàìè ³íôîðìàö³¿ áóëè Äîïîâíåííÿ äî «Ïå-
ðåë³êó ïåñòèöèä³â òà àãðîõ³ì³êàò³â, äîçâîëåíèõ äî
âèêîðèñòàííÿ â Óêðà¿í³» 2015, 2017, 2019 ðîê³â [3-5].

Ðîçðàõîâóâàëè ëàíöþãîâ³ ïîêàçíèêè òåìï³â ðîñ-
òó (Òð,%) çà ôîðìóëîþ:
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Àêòóàëüí³ñòü. Óêðà¿íà àêòèâíî åêñïîðòóº ñâîþ ñ³ëüñüêîãîñïîäàðñüêó ïðîäóêö³þ íà ðèíêè êðà¿í ªâðîïè ³ ñâ³òó. Òåìïè
çðîñòàííÿ àãðîåêñïîðòó ç Óêðà¿íè äî ªÑ ñòàíîâèëè çà òðàâåíü 2019 ðîêó 49,9% ó ïîð³âíÿíí³ ç òðàâíåì 2018 ðîêó.

Ìåòà: àíàë³ç òà ã³ã³ºí³÷íà îö³íêà çì³í àñîðòèìåíòó òà îáñÿã³â çàñòîñóâàííÿ ïåñòèöèä³â ó ñ³ëüñüêîìó ãîñïîäàðñòâ³ Óêðà¿-
íè çà îñòàíí³ 5 ðîê³â (ç 2015 ïî 2019 ð³ê).

Ìàòåð³àëè òà ìåòîäè. Îá’ºêòîì íàøèõ äîñë³äæåíü áóëè çì³íè àñîðòèìåíòó òà îáñÿã³â çàñòîñóâàííÿ ïåñòèöèä³â ó
ñ³ëüñüêîìó ãîñïîäàðñòâ³ Óêðà¿íè â ïåð³îä ç 2015 ïî 2019 ð³ê. Ðîçðàõîâóâàëè ëàíöþãîâ³ ïîêàçíèêè òåìï³â ðîñòó òà ïðèðîñòó.

Ðåçóëüòàòè. Ë³äåðàìè ñåðåä äîçâîëåíèõ äî çàñòîñóâàííÿ â Óêðà¿í³ ïåñòèöèä³â º ãåðá³öèäè: â 2019 ðîö³ ¿õ ÷àñòêà ñòàíî-
âèëà 56% â³ä çàãàëüíî¿ ê³ëüêîñò³ (321 ïðåïàðàò). Íàñòóïíèìè çà ÷èñåëüí³ñòþ º ôóíã³öèäè: â 2019 ðîö³ – 25% (147 ïðåïàðàò³â);
³ íà òðåòüîìó ì³ñö³ çíàõîäÿòüñÿ ³íñåêòèöèäè òà àêàðèöèäè: 19% (107 ïðåïàðàò³â).

Á³ëüøó ÷àñòèíó ïåñòèöèä³â óñ³õ êëàñ³â ñêëàäàþòü ìîíîïðåïàðàòè. ¯õ òåìï ïðèðîñòó ç 2015 ïî 2019 ð³ê ñòàíîâèâ 93%,
òåìï ðîñòó – 52%. Íà äðóãîìó ì³ñö³ – êîìá³íîâàí³ ïðåïàðàòè ç äâîìà ä³þ÷èìè ðå÷îâèíàìè: ¿õ ê³ëüê³ñòü ïðîòÿãîì 2015–2019
ðîê³â çá³ëüøèëàñÿ íà 42%. Äëÿ ïðåïàðàò³â ç òðüîìà ä³þ÷èìè ðå÷îâèíàìè òåìï ïðèðîñòó ç 2015 ïî 2019 ðîêó ñêëàâ 145%.
Òàêîæ â 2017 ðîö³ ç’ÿâèëèñÿ ãåðá³öèäí³ ïðåïàðàòè ç ÷îòèðìà ä³þ÷èìè ðå÷îâèíàìè, ïðîòå ê³ëüê³ñòü ¿õ íåçíà÷íà: â 2017 ðîö³
– 2, â 2019 ðîö³ – 3 ïðåïàðàòè.

Âèñíîâîê. Âñòàíîâëåíî, ùî â ïåð³îä ç 2015 ïî 2019 ð³ê ïðèð³ñò âñ³õ õ³ì³÷íèõ çàñîá³â çàõèñòó ðîñëèí ñòàíîâèâ 47%. Òåí-
äåíö³ÿ ùîäî çá³ëüøåííÿ ð³çíèõ êëàñ³â ïåñòèöèä³â ùîðîêó ñóòòºâî íå çì³íþºòüñÿ, ³ ë³äåðàìè ñåðåä íèõ º ãåðá³öèäè, íà äðó-
ãîìó ì³ñö³ ôóíã³öèäè, ³ òðåò³ìè º ³íñåêòèöèäè. Ïåðåâàæàþòü ïåñòèöèäè ç îäí³ºþ ä³þ÷îþ ðå÷îâèíîþ (ìîíîïðåïàðàòè).

Êëþ÷îâ³ ñëîâà: ïåñòèöèäè, àñîðòèìåíò, òåìï ðîñòó, òåìï ïðèðîñòó.
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òà òåìï³â ïðèðîñòó (Òïð,%) çà ôîðìóëîþ:

äå Òð – òåìï ðîñòó;
Òïð – òåìï ïðèðîñòó;
²l, ²n, ²³, ²³-l – ïîêàçíèêè âèõ³äíîãî, ê³íöåâîãî, ïîòî÷-
íîãî òà ïîïåðåäíüîãî ðîê³â;
n – ê³ëüê³ñòü ðîê³â ó äèíàì³÷íîìó ðÿäó.

Ñòàòèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè çà äîïî-
ìîãîþ ë³öåíç³éíîãî ïàêåòó ïðîãðàì IBM SPSS
Statistics Base v.22.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Çà äàíèìè äîïîâíåíü äî «Ïåðåë³êó ïåñòèöèä³â ³
àãðîõ³ì³êàò³â, äîçâîëåíèõ äî âèêîðèñòàííÿ â Óê-
ðà¿í³» [3-5], ðîçøèðåííÿ àñîðòèìåíòó ïðåïàðàò³â ç
2015 ïî 2019 ð³ê ñòàíîâèëî 47%, à ñàìå: â 2015 ðîö³
çàðåºñòðîâàíî 2145 ïðåïàðàò³â, â 2017ðîö³ – 2697
ïðåïàðàò³â ³ â 2019 ðîö³ – 3145 ïðåïàðàò³â (ðèñ. 1).

Îòæå, ç êîæíèì ðîêîì ê³ëüê³ñòü ïðåïàðàò³â
ñòð³ìêî çðîñòàº, ùî ï³äâèùóº êîíêóðåíö³þ ñåðåä
âèðîáíèê³â òà ñïðèÿº ÿê³ñíîìó ïîêðàùåííþ àñîðòè-
ìåíòó çàñîá³â çàõèñòó ðîñëèí. Òîìó ï³äâèùåííÿ
åôåêòèâíîñò³ ïðåïàðàòó, çíèæåííÿ íåãàòèâíîãî
âïëèâó íà äîâê³ëëÿ òà íàñåëåííÿ, ìàë³ íîðìè âèòðàò
òà ïðîñòîòà ó âèêîðèñòàíí³ º ïð³îðèòåòîì íà ðèíêó
ïðè âèáîð³ ïåñòèöèäó äëÿ çàõèñòó ðîñëèí [6].

Òåíäåíö³ÿ ùîäî çðîñòàííÿ ïåñòèöèä³â ð³çíèõ
êëàñ³â ùîð³÷íî ³ñòîòíî íå â³äð³çíÿºòüñÿ [3-5, 7]. Ë³äå-
ðàìè ñåðåä äîçâîëåíèõ äî çàñòîñóâàííÿ â Óêðà¿í³ ïå-
ñòèöèä³â º ãåðá³öèäè: ó 2015 ðîö³ – 57% (157 ïðåïà-
ðàò³â) â³ä çàãàëüíî¿ ê³ëüêîñò³ ïåñòèöèä³â, ó 2017 ðîö³
– 55% (243 ïðåïàðàòè), ó 2019 ðîö³ – 56% (321 ïðåïà-
ðàò). Ñòðóêòóðó àñîðòèìåíòó íàâåäåíî íà ðèñóíêó 2.

Íàñòóïíèìè çà ÷èñåëüí³ñòþ º ôóíã³öèäè: ó 2015
ðîö³ – 26% (72 ïðåïàðàòè), ó 2017 ðîö³ – 27% (117
ïðåïàðàò³â), ó 2019 ðîö³ – 25% (147 ïðåïàðàò³â).

² íà òðåòüîìó ì³ñö³ çíàõîäÿòüñÿ ³íñåêòèöèäè òà
àêàðèöèäè: ó 2015 ðîö³ – 17% (48 ïðåïàðàò³â), ó

2017 ðîö³ – 18% (79 ïðåïàðàò³â) ³ ó 2019 ðîö³ – 19%
(107 ïðåïàðàò³â).

Á³ëüøó ÷àñòèíó ïåñòèöèä³â, ñåðåä óñ³õ êëàñ³â,
ñêëàäàþòü ìîíîïðåïàðàòè (ç îäí³ºþ ä³þ÷îþ ðå÷î-
âèíîþ). ¯õ òåìï ïðèðîñòó ç 2015 ïî 2019 ð³ê ñòàíî-
âèâ 93%, òåìï ðîñòó – 52%. Íà äðóãîìó ì³ñö³ – êîì-
á³íîâàí³ ïðåïàðàòè ç äâîìà ä³þ÷èìè ðå÷îâèíàìè: ¿õ
ê³ëüê³ñòü ïðîòÿãîì 2015–2019 ðîê³â çá³ëüøèëàñÿ íà
42%, ïðèð³ñò ñòàíîâèòü 138%. Äëÿ ïðåïàðàò³â ç
òðüîìà ä³þ÷èìè ðå÷îâèíàìè òåìï ðîñòó ç 2015 ïî
2019 ðîêó ñêëàâ 245%, òåìï ïðèðîñòó – 145%. Òà-
êîæ ó 2017 ðîö³ ç’ÿâèëèñÿ ãåðá³öèäí³ ïðåïàðàòè ç
÷îòèðìà ä³þ÷èìè ðå÷îâèíàìè, ïðîòå ê³ëüê³ñòü ¿õ
íåçíà÷íà: ó 2017 ðîö³ – 2, ó 2019 ðîö³ – 3 ïðåïàðàòè.

Äèíàì³êó ðîçøèðåííÿ ¿õ àñîðòèìåíòó ïðåäñòàâ-
ëåíî íà ðèñóíêó 3.

Çíà÷íî ðîçøèðèâñÿ çà ö³ ðîêè ïåðåë³ê ïðåïà-
ðàò³â äëÿ àâ³àö³éíî¿ îáðîáêè, äëÿ áîðîòüáè ç³
øê³äíèêàìè çàïàñ³â òà ïðåïàðàò³â äëÿ ïðîòðóþâàí-
íÿ íàñ³ííÿ. Àíàë³çóþ÷è äàí³ Äîïîâíåíü äî «Ïåðå-
ë³êó ïåñòèöèä³â ³ àãðîõ³ì³êàò³â, äîçâîëåíèõ äî âèêî-
ðèñòàííÿ â Óêðà¿í³» [3-5] ç 2015 ïî 2019 ð³ê ìîæíà
â³äì³òèòè ¿õ ïîäâîºííÿ (ðèñ. 4).

Ç êîæíèì ðîêîì íà ðèíêó Óêðà¿íè ïîñòàº íå-
îáõ³äí³ñòü çðîñòàííÿ ê³ëüêîñò³ äîçâîëåíèõ äëÿ ðîçä-
ð³áíîãî ïðîäàæó íàñåëåííþ ïðåïàðàò³â. Òàê,
ïðèð³ñò ôóíã³öèä³â ç 2015 ïî 2019 ð³ê ñòàíîâèòü
717%, ðåãóëÿòîð³â ðîñòó ðîñëèí – 186%, ãåðá³öèä³â
– 292%. Òåìï ðîñòó ³íñåêòèöèä³â çá³ëüøèâñÿ íà
31%, à ðîäåíòèöèä³â ç 2015 ïî 2019 ð³ê áóâ
â³ä’ºìíèì (–17%) (ðèñ. 5).

Âàæëèâå çíà÷åííÿ ìàº ñòàòèñòèêà çàñòîñóâàííÿ
ïåñòèöèä³â â óêðà¿íñüêîìó àãðàðíîìó âèðîáíèöòâ³.
Àíàë³ç àãðîòåõíîëîã³÷íî¿ ºìíîñò³ ðèíêó ïåñòèöèä³â,
ÿê³ çàñòîñîâóâàëèñÿ â ñ³ëüñüêîìó ãîñïîäàðñòâ³ ï³ä-
ïðèºìñòâàìè, ñâ³ä÷èòü, ùî çàãàëüíà îáðîáëåíà ï³ä
íèìè ïëîùà 2018 ðîêó ñêëàëà ìàéæå 15,9 ìëí ãà. Öå
ñòàíîâèòü áëèçüêî 89,4% â³ä âñ³º¿ óòî÷íåíî¿ ïîñ³âíî¿
ïëîù³ ó ñ³ëüñüêîãîñïîäàðñüêèõ ï³äïðèºìñòâàõ [8].

Õî÷à âàðòî çàçíà÷èòè, ùî ïëîùà îáðîáëþâàíèõ
ñ³ëüñüêîãîñïîäàðñüêèõ óã³äü ïîñòóïîâî çìåíøóºòüñÿ.

Ðèñ. 1. Äèíàì³êà çá³ëüøåííÿ ê³ëüêîñò³ ïåñòèöèä³â â Óêðà¿í³ ç 2015 ïî 2019 ð³ê
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Ðèñ. 2. Ñòðóêòóðà àñîðòèìåíòó ïåñòèöèä³â, äîçâîëåíèõ äî çàñòîñóâàííÿ ó 2015, 2017, 2019 ðîêàõ

2019

2015 2017

Ðèñ. 3. Äèíàì³êà ðîçøèðåííÿ
àñîðòèìåíòó ïåñòèöèä³â ç óðàõóâàííÿì
ê³ëüêîñò³ ä³þ÷èõ ðå÷îâèí â ¿õ ñêëàä³
(* – ä. ð. – ä³þ÷à ðå÷îâèíà)

Ðèñ. 4. Äèíàì³êà ðîñòó ê³ëüêîñò³ ïðåïàðàò³â
äëÿ àâ³àö³éíî¿ îáðîáêè, äëÿ ïðîòðóþâàííÿ
íàñ³ííÿ ³ ïðåïàðàò³â äëÿ áîðîòüáè
ç³ øê³äíèêàìè çàïàñ³â ç 2015 ïî 2019 ð³ê
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Ðèñ. 5. Äèíàì³êà çì³íè ê³ëüêîñò³ ïðåïàðàò³â, äîçâîëåíèõ äëÿ ðîçäð³áíîãî ïðîäàæó íàñåëåííÿ ç 2015 ïî 2019 ð³ê

ßêùî ó 80-õ ðîêàõ ïåñòèöèäàìè îáðîáëÿëîñÿ áëèçü-
êî 33 ìëí. ãà, òî íà ñüîãîäí³ öÿ öèôðà ìàéæå âòðè÷³
ìåíøà. Âîäíî÷àñ, ïîòðåáà â ïðåïàðàòàõ ñòàíîâèòü
20-22 òèñ. ò, îð³ºíòîâíî íà ñóìó 230-250 ìëí. äî-
ëàð³â ÑØÀ [8].

ÂÈÑÍÎÂÊÈ

1. Â ïåð³îä ç 2015 ïî 2019 ð³ê ïðèð³ñò âñ³õ
õ³ì³÷íèõ çàñîá³â çàõèñòó ðîñëèí ñòàíîâèòü 47%.
Òåíäåíö³ÿ, ùîäî çá³ëüøåííÿ ð³çíèõ êëàñ³â ïåñòè-
öèä³â, ùîðîêó ñóòòºâî íå çì³íþºòüñÿ, ³ ë³äåðàìè ñå-
ðåä íèõ º ãåðá³öèäè.

2. Ñåðåä çàðåºñòðîâàíèõ ïðåïàðàò³â ç 2015 ïî
2019 ð³ê ïåðåâàæàþòü ïåñòèöèäè ç îäí³ºþ ä³þ÷îþ
ðå÷îâèíîþ – 843 ìîíîïðåïàðàòè.

3. Çíà÷íî ðîçøèðèâñÿ àñîðòèìåíò òàêèõ ïåñòè-
öèä³â, ÿê ïðåïàðàòè äëÿ àâ³àö³éíî¿ îáðîáêè, ïðåïà-
ðàòè äëÿ áîðîòüáè ç³ øê³äíèêàìè òà ïðåïàðàòè äëÿ
ïðîòðóþâàííÿ íàñ³ííÿ – âäâ³÷³ ³ á³ëüøå. Òàêîæ
çá³ëüøèëàñÿ ïîòðåáà â ïðåïàðàòàõ, äîçâîëåíèõ äëÿ
ðîçäð³áíîãî ïðîäàæó íàñåëåííþ. Òåìïè ïðèðîñòó ³
ðîñòó äîñÿãàþòü âèñîêèõ ïîêàçíèê³â.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Òêà÷åíêî È.Â., Àíòîíåíêî À.Í., Áàðäîâ Â.Ã.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
inna.tkachenkooo@ukr.net

Àêòóàëüíîñòü. Óêðàèíà àêòèâíî ýêñïîðòèðóåò ñâîþ ñåëüñêîõîçÿéñòâåííóþ ïðîäóêöèþ íà ðûíêè ñòðàí Åâðîïû è ìèðà.
Òåìïû ðîñòà àãðîýêñïîðòà èç Óêðàèíû â ÅÑ ñîñòàâëÿëè çà ìàé 2019 ãîäà 49,9%.

Öåëü: àíàëèç è ãèãèåíè÷åñêàÿ îöåíêà èçìåíåíèé àññîðòèìåíòà è îáúåìîâ ïðèìåíåíèÿ ïåñòèöèäîâ â ñåëüñêîì õîçÿéñòâå
Óêðàèíû çà ïîñëåäíèå 5 ëåò (ñ 2015 ïî 2019 ãã.).

Ìàòåðèàëû è ìåòîäû. Îáúåêòîì íàøèõ èññëåäîâàíèé áûëè èçìåíåíèÿ àññîðòèìåíòà è îáúåìîâ ïðèìåíåíèÿ ïåñòèöèäîâ
â ñåëüñêîì õîçÿéñòâå Óêðàèíû â ïåðèîä ñ 2015 ïî 2019 ãã. Ðàññ÷èòûâàëè ïîêàçàòåëè òåìïîâ ðîñòà è ïðèðîñòà.

Ðåçóëüòàòû. Ëèäåðàìè ñðåäè ðàçðåøåííûõ ê ïðèìåíåíèþ â Óêðàèíå ïåñòèöèäîâ ÿâëÿþòñÿ ãåðáèöèäû: â 2019 ã. èõ äîëÿ
ñîñòàâëÿëà 56% îò îáùåãî êîëè÷åñòâà (321 ïðåïàðàò). Ñëåäóþùèìè ïî ÷èñëåííîñòè ÿâëÿþòñÿ ôóíãèöèäû: â 2019 ã. – 25%
(147 ïðåïàðàòîâ); è íà òðåòüåì ìåñòå íàõîäÿòñÿ èíñåêòèöèäû è àêàðèöèäû: 19% (107 ïðåïàðàòîâ).

Áîëüøóþ ÷àñòü ïåñòèöèäîâ âñåõ êëàññîâ ñîñòàâëÿþò ìîíîïðåïàðàòû. Èõ òåìï ïðèðîñòà ñ 2015 ïî 2019 ãã. ñîñòàâëÿë 93%,
òåìï ðîñòà – 52%. Íà âòîðîì ìåñòå – êîìáèíèðîâàííûå ïðåïàðàòû ñ äâóìÿ äåéñòâóþùèìè âåùåñòâàìè: èõ êîëè÷åñòâî â òå-
÷åíèå 2015–2019 ãã. óâåëè÷èëîñü íà 42%. Äëÿ ïðåïàðàòîâ ñ òðåìÿ äåéñòâóþùèìè âåùåñòâàìè òåìï ïðèðîñòà ñ 2015 ïî 2019
ãã. ñîñòàâèë 145%. Òàêæå â 2017 ã. ïîÿâèëèñü ãåðáèöèäíûå ïðåïàðàòû ñ ÷åòûðüìÿ äåéñòâóþùèìè âåùåñòâàìè, îäíàêî êîëè-
÷åñòâî èõ íåçíà÷èòåëüíîå: â 2017 ã. – 2, â 2019 ã. – 3 ïðåïàðàòà.

Âûâîä. Óñòàíîâëåíî, ÷òî â ïåðèîä ñ 2015 ïî 2019 ãã. ïðèðîñò âñåõ õèìè÷åñêèõ ñðåäñòâ çàùèòû ðàñòåíèé ñîñòàâèë 47%.
Òåíäåíöèÿ, îòíîñèòåëüíî óâåëè÷åíèÿ ðàçíûõ êëàññîâ ïåñòèöèäîâ, åæåãîäíî ñóùåñòâåííî íå èçìåíÿåòñÿ è ëèäåðàìè ñðåäè
íèõ ÿâëÿþòñÿ ãåðáèöèäû, íà âòîðîì ìåñòå ôóíãèöèäû è òðåòüèìè ÿâëÿþòñÿ èíñåêòèöèäû è àêàðèöèäû. Ïðåîáëàäàþò ïåñòè-
öèäû ñ îäíèì äåéñòâóþùèì âåùåñòâîì (ìîíîïðåïàðàòû).

Êëþ÷åâûå ñëîâà: ïåñòèöèäû, àññîðòèìåíò, òåìï ðîñòà, òåìï ïðèðîñòà.

HYGIENIC ASSESSMENT OF CHANGES IN THE ASSORTMENT AND RANGES OF APPLICATION
OF PESTICIDES IN THE AGRICULTURE OF UKRAINE FROM 2015 TO 2019

Tkachenko I.V., Antonenko A.M., Bardov V.G.

Bogomolets National Medical University, Kyiv, Ukraine
inna.tkachenkooo@ukr.net

Relevance. Ukraine actively exports its agricultural products to the markets of Europe and the world. The growth rate of
agricultural exports from Ukraine to the EU in May 2019 was 49.9%.

Objective was to analyze and hygienically evaluate changes in the assortment and ranges of pesticide application in Ukrainian
agriculture over the last 5 years (from 2015 to 2019).

Materials and methods. The object of our research was changes in the assortment and ranges of pesticide application in
Ukrainian agriculture from 2015 to 2019. Growth and growth rates were calculated.

Results. Herbicides are leaders among the pesticides authorized for use in Ukraine: in 2019 their fraction was 56% of the total
(321 formulations). The following in number are fungicides: in 2019 – 25% (147 formulations); and in third place are insecticides and
acaricides: 19% (107 formulations).

Most of all classes’ pesticides are monoformulations. Their growth rate from 2015 to 2019 was 93%, increasing rate – 52%. In
second place – combined formulations with two active substances: their number during 2015-2019 increased by 42%. For pesticides
with three active substances, the growth rate from 2015 to 2019 was 145%. Also in 2017 there were herbicide formulations with four
active substances, but their number is insignificant: in 2017 – 2, in 2019 – 3 formulations.

Conclusion. It was found that in the period from 2015 to 2019, the increase of all chemical plant protection products was 47%.
The tendency towards an increase in different classes of pesticides does not change significantly every year and the leaders among
them are herbicides, second place is occupied by fungicides and third – by insecticides and acaricides. Pesticides with one active
substance (monoformulations) predominate.

Key words: pesticides, assortment, growth rate, increasing rate.
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Àêòóàëüí³ñòü. Âàæëèâîþ ñêëàäîâîþ äëÿ îòðè-
ìàííÿ âèñîêèõ ñòàá³ëüíèõ âðîæà¿â çåðíîáîáîâèõ
êóëüòóð, çîêðåìà ñî¿, º çàõèñò ïîñ³â³â â³ä øê³äíèê³â
òà õâîðîá, ÿê³ ìîæóòü âïëèíóòè íà ïîêàçíèêè ïðî-
äóêòèâíîñò³ òà ÿêîñò³ çåðíà. Â ñèñòåì³ ³íòåãðîâàíî-
ãî õ³ì³÷íîãî çàõèñòó ñî¿ îñòàíí³ì ÷àñîì ðîçøè-
ðþºòüñÿ àñîðòèìåíò ïðåïàðàò³â [1], ùî çíèùóþòü
êë³ù³â, êîìàõ (³íñåêòèöèäè), ÿê³ çàñòîñîâóþòüñÿ â
ïåð³îä âåãåòàö³¿ êóëüòóðè ³ ìîæóòü ñòàíîâèòè íåáåç-
ïåêó äëÿ ëþäåé òà äîâê³ëëÿ.

Ó çâ’ÿçêó ç öèì âèíèêàº íåîáõ³äí³ñòü ïðîâåäåí-
íÿ äîñë³äæåíü, ìåòîþ ÿêèõ º ã³ã³ºí³÷íà îö³íêà ïî-
òåíö³éíî¿ íåáåçïåêè çàáðóäíåííÿ âðîæàþ ñî¿ ï³ñëÿ
çàñòîñóâàííÿ õ³ì³÷íèõ çàñîá³â çàõèñòó ðîñëèí, çîê-
ðåìà ³íñåêòèöèä³â.

Ìåòà äîñë³äæåííÿ – ã³ã³ºí³÷íà îö³íêà äèíàì³êè
âì³ñòó ³íñåêòèöèä³â ó ðîñëèíàõ ï³ñëÿ çàñòîñóâàííÿ
íà ïîñ³âàõ ñî¿.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ
Âèâ÷åí³ ä³þ÷³ ðå÷îâèíè íàëåæàòü äî ð³çíèõ

õ³ì³÷íèõ êëàñ³â: ïîõ³äí³ ï³ðàçîë³â (òåáóôåíï³ðàä,

ôåíïðîêñ³ìàò); íåîí³êîòèíî¿ä³â (àöåòàì³ïðèä, ò³à-
ìåòîêñàì); ôîñôîðîðãàí³÷íèõ ñïîëóê (õëîðï³ðè-
ôîñ); ï³ðåòðî¿ä³â (öèïåðìåòðèí, á³ôåíòðèí, àëüôà-
öèïåðìåòðèí).

Íàòóðí³ äîñë³äæåííÿ âèêîíàí³ â óìîâàõ àãðîïðî-
ìèñëîâèõ êîìïëåêñ³â ãîñïîäàðñòâ ð³çíèõ ðåã³îí³â
Óêðà¿íè.

Ìåòåîðîëîã³÷í³ óìîâè íå â³äð³çíÿëèñü â³ä áàãà-
òîð³÷íèõ ïîêàçíèê³â.

Óìîâè çàñòîñóâàííÿ ³íñåêòèöèä³â â àãðîïðîìèñ-
ëîâîìó ñåêòîð³ íà ïîñ³âàõ ñî¿ íàâåäåíî â òàáëèö³ 1.

Ô³çèêî-õ³ì³÷íà õàðàêòåðèñòèêà ä³þ÷èõ ðå÷îâèí
ïðåïàðàò³â íàâåäåíà â òàáëèö³ 2.

Òîêñèêîëîã³÷íà õàðàêòåðèñòèêà ä³þ÷èõ ðå÷îâèí
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Àêòóàëüí³ñòü. Ó çâ’ÿçêó ³ç øèðîêèì çàñòîñóâàííÿì çàñîá³â çàõèñòó ðîñëèí ï³ä ÷àñ âèðîùóâàííÿ ñî¿ âèíèêàº íå-
îáõ³äí³ñòü ïðîâåäåííÿ äîñë³äæåíü, ìåòîþ ÿêèõ º ã³ã³ºí³÷íà îö³íêà ïîòåíö³éíî¿ íåáåçïåêè çàáðóäíåííÿ âðîæàþ ñî¿ ï³ñëÿ çàñ-
òîñóâàííÿ ïåñòèöèä³â ³ çîêðåìà ³íñåêòèöèä³â.

Ìåòà: ã³ã³ºí³÷íà îö³íêà äèíàì³êè âì³ñòó ³íñåêòèöèä³â ó ðîñëèíàõ ï³ñëÿ çàñòîñóâàííÿ íà ïîñ³âàõ ñî¿.
Ìàòåð³àëè òà ìåòîäè. Ìàòåð³àëè – ä³þ÷³ ðå÷îâèíè äîñë³äæåíèõ ³íñåêòèöèäíèõ ïðåïàðàò³â, ðîñëèíè ñî¿ (çåëåíà ìàñà,

áîáè òà íàñ³ííÿ). Ìåòîäè – íàòóðíèé ã³ã³ºí³÷íèé åêñïåðèìåíò, âèñîêîåôåêòèâíà ð³äèííà õðîìàòîãðàô³ÿ, ãàçîð³äèííà õðîìà-
òîãðàô³ÿ, ñòàòèñòè÷í³ ìåòîäè.

Ðåçóëüòàòè. Íàéá³ëüøà êîíöåíòðàö³ÿ ä³þ÷èõ ðå÷îâèí âèçíà÷åíà â çåëåíèõ ðîñëèíàõ, äå îáðîáêà ïðîâîäèëàñü íà ðàíí³é
ñòàä³¿ ôîðìóâàííÿ êóëüòóðè (àöåòàì³ïðèä – 0,63 ìã/êã; ôåíïðîêñ³ìàò – 0,41 ìã/êã; ò³àìåòîêñàì – 0,21 ìã/êã).

Ó ðàç³ äâîêðàòíîãî çàñòîñóâàííÿ ïðåïàðàò³â, íàéá³ëüøà ê³ëüê³ñòü ïåñòèöèä³â áóëà âèçíà÷åíà â áîáàõ ³ íàñ³íí³ (àëüôà-öè-
ïåðìåòðèí – 0,51 ìã/êã; õëîðï³ðèôîñ, òåáóôåíï³ðàä – 0.35 ìã/êã).

Ïî ì³ð³ äîçð³âàííÿ êóëüòóðè òà ôîðìóâàííÿ áîá³â ³ íàñ³ííÿ, âì³ñò ä³þ÷èõ ðå÷îâèí ïîñòóïîâî çíèæóºòüñÿ ³ ÷åðåç 20-25 ä³á
çàëèøêè âèÿâëåí³ íà ìåæ³ àáî íèæ÷å ìåæ³ âèçíà÷åííÿ â³äïîâ³äíèõ ìåòîä³â.

Âèñíîâêè. Ó ïîëüîâèõ äîñë³äæåííÿõ îñòàòî÷í³ ê³ëüêîñò³ àëüôàöèïåðìåòðèíó, á³ôåíòðèíó, õëîðï³ðèôîñó, öèïåðìåòðèíó,
òåáóôåíï³ðàäó, ôåíïðîêñ³ìàòó, àöåòàì³ïðèäó, ò³àìåòîêñàìó â ðîñëèíàõ, áîáàõ òà íàñ³íí³ ñî¿ ïîñòóïîâî çíèæóâàëèñü ³ äî ïå-
ð³îäó çáîðó âðîæàþ íå ïåðåâèùóâàëè âñòàíîâëåí³ ã³ã³ºí³÷í³ ðåãëàìåíòè. Çà óìîâè äîòðèìàííÿ âñòàíîâëåíèõ ã³ã³ºí³÷íèõ òà
àãðîòåõí³÷íèõ ðåãëàìåíò³â çàñòîñóâàííÿ äîñë³äæóâàí³ ïðåïàðàòè ðîçêëàäàþòüñÿ â ðîñëèíàõ êóëüòóðè ïðîòÿãîì îäíîãî âåãå-
òàö³éíîãî ïåð³îäó ³ íå ñòàíîâëÿòü ïîòåíö³éíî¿ íåáåçïåêè äëÿ çäîðîâ’ÿ ñïîæèâà÷³â.

Êëþ÷îâ³ ñëîâà: ³íñåêòèöèäè, äèíàì³êà âì³ñòó, ã³ã³ºí³÷íà îö³íêà, ñîÿ.
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Âèçíà÷åííÿ çàëèøêîâèõ ê³ëüêîñòåé àëüôàöèïåð-
ìåòðèíó, á³ôåíòðèíó, õëîðï³ðèôîñó, öèïåðìåòðèíó,
òåáóôåíï³ðàäó, ôåíïðîêñ³ìàòó, àöåòàì³ïðèäó, ò³à-
ìåòîêñàìó â äîñë³äæóâàíèõ ïðîáàõ ïðîâåäåíî ìåòî-
äàìè ãàçîð³äèííî¿ õðîìàòîãðàô³¿ ç âèêîðèñòàííÿì
åëåêòðîííîçàõâàòíîãî ³ òåðìî³îííîãî äåòåêòîð³â òà
âèñîêîåôåêòèâíî¿ ð³äèííî¿ õðîìàòîãðô³¿ ç âèêîðèñ-
òàííÿì ÓÔ-äåòåêòîðà.

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåíü
çä³éñíþâàëè çà ìåòîäîì [2], ³ ïðîâîäèëè çà äîïîìî-
ãîþ ïðîãðàìè IBM SPSS Statistics Base v.23 òà MS
Excel íà ïåðñîíàëüíîìó êîìï’þòåð³.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ñ³ëüñüêîãîñïîäàðñüê³ êóëüòóðè çàéìàþòü îñîá-
ëèâå ì³ñöå â ëàíöþãó ì³ãðàö³¿ ïåñòèöèä³â â îá’ºêòàõ
íàâêîëèøíüîãî ñåðåäîâèùà, îñê³ëüêè çàáðóäíåííÿ
çàëèøêàìè ïåñòèöèä³â ðîñëèí òà âèðîùåíî¿ ïðî-
äóêö³¿ ñòàíîâèòü ïðÿìó íåáåçïåêó äëÿ ëþäèíè. Âàæ-
ëèâó ðîëü ó ïîïåðåäæåíí³ íåãàòèâíèõ íàñë³äê³â çàñ-
òîñóâàííÿ ïåñòèöèä³â ìàº êîíòðîëü âì³ñòó ¿õ
ä³þ÷èõ ðå÷îâèí â ðîñëèíí³é ïðîäóêö³¿ òà õàð÷îâèõ
ïðîäóêòàõ. Ðåçóëüòàòè äîñë³äæåííÿ âì³ñòó çàëèøêî-
âèõ ê³ëüêîñòåé äîñë³äæóâàíèõ ³íñåêòèöèä³â â ñî¿
íàâåäåíî â òàáëèö³ 4.

Çã³äíî îòðèìàíèõ äàíèõ (òàáë. 4), íàéá³ëüøà
êîíöåíòðàö³ÿ ä³þ÷èõ ðå÷îâèí âèçíà÷åíà â çåëåíèõ
ðîñëèíàõ, äå îáðîáêà ïðîâîäèëàñü íà ðàíí³é ñòàä³¿
ôîðìóâàííÿ êóëüòóðè (àöåòàì³ïðèä – 0,63 ìã/êã;
ôåíïðîêñ³ìàò – 0,41 ìã/êã; ò³àìåòîêñàì – 0,21 ìã/êã).

Ó ðàç³ äâîêðàòíîãî çàñòîñóâàííÿ ïðåïàðàò³â,
íàéá³ëüøà ê³ëüê³ñòü ïåñòèöèä³â áóëà âèçíà÷åíà â
áîáàõ ³ íàñ³íí³ (àëüôà-öèïåðìåòðèí – 0,51 ìã/êã;
õëîðï³ðèôîñ, òåáóôåíï³ðàä – 0,35 ìã/êã).

Íàâåäåí³ â òàáëèö³ 4 äàí³ âêàçóþòü íà òå, ùî ïî
ì³ð³ äîçð³âàííÿ êóëüòóðè òà ôîðìóâàííÿ áîá³â ³ íà-
ñ³ííÿ, âì³ñò ä³þ÷èõ ðå÷îâèí ïîñòóïîâî çíèæóºòüñÿ ³
÷åðåç 20-25 ä³á çàëèøêè âèÿâëåí³ íà ìåæ³ àáî íèæ-
÷å ìåæ³ ìåòîäó âèçíà÷åííÿ.

Âàðòî çàçíà÷èòè, ùî çà äàíèõ óìîâ íà øâèäê³ñòü
ðîçêëàäó ïðåïàðàòó âïëèâàþòü ÿê ìîðôîëîã³÷í³ òà
ô³ç³îëîãî-á³îõ³ì³÷í³ îñîáëèâîñò³ ðîñëèíè, òàê ³ ôî-
òîë³ç íà ïîâåðõí³ ðîñëèí òà ñòðó÷ê³â.

Ïðîâåäåí³ íàòóðí³ äîñë³äæåííÿ âêàçóþòü íà òå,
ùî âì³ñò ä³þ÷èõ ðå÷îâèí ïðåïàðàò³â Ôàñòàê, ÊÅ;
Åëüì³ðå ÊÑ; Ñóïåðê³ë Ôîðòå, ÊÅ; Ìàñàé,ÇÏ;
Ì³ðàëüä, ÊÑ: Àò³ê, ÂÏ; Îêòàíò, ÂÃ â ñî¿ ï³ä ÷àñ
çáîðó âðîæàþ (òàáë. 5) íå ïåðåâèùóþòü âñòàíîâëå-
íèõ ã³ã³ºí³÷íèõ íîðìàòèâ³â ³ ðåãëàìåíò³â áåçïå÷íî-
ãî çàñòîñóâàííÿ ïåñòèöèä³â ³ àãðîõ³ì³êàò³â [3, 4].

Âàæëèâó ðîëü â îö³íö³ åêîëîã³÷íèõ íàñë³äê³â çà-
ñòîñóâàííÿ ïåñòèöèä³â ìàº ê³ëüê³ñíà õàðàêòåðèñòè-
êà ïðîöåñ³â äåãðàäàö³¿ äîñë³äæóâàíèõ ðå÷îâèí â
ð³çíèõ ïðèðîäíèõ îá’ºêòàõ, â òîìó ÷èñë³ â ðîñëè-
íàõ.

Äëÿ îòðèìàííÿ ñåðåäíüî¿ ê³ëüê³ñíî¿ òà ÿê³ñíî¿
õàðàêòåðèñòèêè ïðîöåñ³â äåãðàäàö³¿ äîñë³äæóâàíèõ
ðå÷îâèí áóëà âèêîðèñòàíà åêñïîíåíö³éíà ìîäåëü,
çã³äíî ç ÿêîþ ïðîöåñàì ïåðåòâîðåííÿ ïåñòèöèä³â â
ð³çíèõ ïðèðîäíèõ îá’ºêòàõ â³äïîâ³äàº ê³íåòèêà
õ³ì³÷íèõ ðåàêö³é ïåðøîãî ïîðÿäêó.

Çà åêñïîíåíö³éíîþ ìîäåëëþ áóëè ðîçðàõîâàí³
êðèòåð³¿ øâèäêîñò³ ðîçïàäó äîñë³äæóâàíèõ ñïîëóê
òà âèçíà÷åí³ ïàðàìåòðè ñò³éêîñò³ ïðåïàðàò³â â ðîñ-
ëèíàõ ñî¿ (òàáë. 6).

Â³äîìî, ùî ê³ëüê³ñòü çàëèøê³â ïåñòèöèä³â â ðîñ-
ëèíàõ çàëåæèòü â³ä áàãàòüîõ ôàêòîð³â, â òîìó ÷èñë³
â³ä ãóñòîòè ïîñ³â³â, ôàçè ðîçâèòêó êóëüòóðè â ïåð³-
îä îáðîáêè, ñïîñîá³â çàñòîñóâàííÿ ïðåïàðàò³â òà ³í.

Òàáëèöÿ 1
Óìîâè çàñòîñóâàííÿ äîñë³äæóâàíèõ ïðåïàðàò³â íà ïîñ³âàõ ñî¿
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Òàáëèöÿ 2
Ô³çèêî-õ³ì³÷í³ âëàñòèâîñò³ ä³þ÷èõ ðå÷îâèí ïðåïàðàò³â
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Òàáëèöÿ 3
Ïàðàìåòðè ãîñòðî¿ òîêñè÷íîñò³, ïîäðàçíþþ÷à òà ñåíñèá³ë³çóþ÷à ä³ÿ äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí*

Ïðèì³òêè: 1. «ËÄ50» – ñåðåäíÿ ñìåðòåëüíà äîçà; 2. «ËÊ50» – ñåðåäíÿ ñìåðòåëüíà êîíöåíòðàö³ÿ; 3. * çà äàíèìè: 1 – PPDB (The University
of Hertfordshire Pesticide Properties DataBase), *2 – EFSA (European Food Safety Authority), *3 – JMPR (The Joint FAO/WHO Meeting on Pesticide
Residues); 4. Ì.-Ê. / Áþõëåð – ìàêñèì³çàö³éíèé òåñò Ìàãíóñîíà-Êë³ãìàíà íà ìîðñüêèõ ñâèíêàõ / íåàäüþâàíòíèé òåñò Áþõëåðà.

Ïðèì³òêè 1. «*» – âì³ñò ä³þ÷î¿ ðå÷îâèíè â äîñë³äæóâàíèõ çðàçêàõ íèæ÷å ìåæ³ âèçíà÷åííÿ ìåòîäó; 2. «**» – âì³ñò ä³þ÷î¿ ðå÷îâèíè â äîñ-
ë³äæóâàíèõ çðàçêàõ íèæ÷å ìåæ³ ê³ëüê³ñíîãî âèçíà÷åííÿ ìåòîäó.

Òàáëèöÿ 4
Âì³ñò çàëèøêîâèõ ê³ëüêîñòåé äîñë³äæóâàíèõ ³íñåêòèöèä³â â ñî¿

Ïðîñë³äêîâóºòüñÿ òåíäåíö³ÿ ïðèøâèäøåíîãî
ðóéíóâàííÿ ïåñòèöèä³â â ðàííüîñòèãëèõ ñîðòàõ
êóëüòóð ïîð³âíÿíî ç ï³çíüîñòèãëèìè.

Òàêà ³íôîðìàö³ÿ äîçâîëÿº îòðèìàòè çàãàëüíå
óÿâëåííÿ ùîäî äåãðàäàö³¿ ïðåïàðàò³â â ð³çíèõ ðå-
ã³îíàõ.
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Òàáëèöÿ 5
Ã³ã³ºí³÷í³ íîðìàòèâè òà ðåãëàìåíòè áåçïå÷íîãî çàñòîñóâà ííÿ ³íñåêòèöèä³â íà ïîñ³âàõ ñî¿

Ïðèì³òêè: 1. «k-1» – êîíñòàíòà øâèäêîñò³ ðóéíàö³¿; 2. «   50» – ïåð³îä ðîçêëàäàííÿ 50 % âèõ³äíî¿ ê³ëüêîñò³ ðå÷îâèíè; 3. «   95» – ïåð³îä ðîç-
êëàäàííÿ 95 % âèõ³äíî¿ ê³ëüêîñò³ ðå÷îâèíè; 4. «   99» – ïåð³îä ðîçêëàäàííÿ 99 % âèõ³äíî¿ ê³ëüêîñò³ ðå÷îâèíè; 5. «*» – çà äàíèìè University of
Hertfordshire Pesticides Properties DataBase.

Òàáëèöÿ 6
Øâèäê³ñòü ðóéíàö³¿ äîñë³äæóâàíèõ ïåñòèöèä³â â ðîñëèíàõ ñî¿

Ðåçóëüòàòè äîñë³äæåíü, îòðèìàíèõ â àãðîêë³ìà-
òè÷íèõ óìîâàõ Óêðà¿íè, ïîð³âíÿí³ ç ë³òåðàòóðíèìè
äàíèìè.

Òàê, ï³ä ÷àñ âèâ÷åííÿ âì³ñòó àëüôà-öèïåðìåòðè-
íó â ðàïñ³ (Ôðàíö³ÿ, ²ñïàí³ÿ) òà â öóêðîâîìó áóðÿêó
(Í³ìå÷÷èíà, Ãðåö³ÿ) àâòîðàìè âèçíà÷åíî, ùî âåëè-
÷èíà    50 ðîçêëàäàííÿ â êóëüòóðàõ êîëèâàºòüñÿ â ìå-
æàõ 3,7-7,3 äí³ çàëåæíî â³ä àãðîêë³ìàòè÷íèõ óìîâ
ðåã³îíó [5].

Äîñë³äæåííÿ ìåòàáîë³çìó àöåòàì³ïðèäó, ïðîâå-
äåí³ íà áàêëàæàíàõ, ÿáëóí³, êàïóñò³, ïîêàçàëè, ùî
ïðåïàðàò çàëèøàºòüñÿ íà ïîâåðõí³ ðîñëèí, òðàíñëî-
êàö³ÿ â íåîáðîáëåíèõ ÷àñòèíàõ áóëà äóæå ìàëîþ
(<1,0 %). Ïåð³îä íàï³âðîçêëàäó ï³ä ÷àñ ôîòîë³çó äî-
ð³âíþâàâ ~18-20 ä³á [6].

Çà äàíèìè [7], îñíîâíèì øëÿõîì çìåíøåííÿ çà-
ëèøê³â ò³àìåòîêñàìó â ðîñëèíàõ º ôîòîäåãðàäàö³ÿ,

   50 â ðîñëèíàõ â ñåðåäíüîìó ñòàíîâèòü 7,7-9,0 ä³á.
Äèíàì³êà âì³ñòó òåáóôåíï³ðàäó â ïëîäàõ òà ëèñ-

òÿõ ÿáëóí³ áóëà âèâ÷åíà ï³ä ÷àñ âåíòèëÿòîðíî¿ îá-
ðîáêè êóëüòóðè â óìîâàõ ë³ñîñòåïó Óêðà¿íè [8]. Àâ-
òîðàìè âèçíà÷åíî, ùî    50 òåáóôåíï³ðàäó â ïëîäàõ òà
ëèñòÿõ êîëèâàºòüñÿ â ìåæàõ 8,0-10,1 ä³á.

Ï³ä ÷àñ îáðîáêè êîðìîâèõ êóëüòóð ïðåïàðàòàìè,
ÿê³ ì³ñòÿòü õëîðï³ðèôîñ, âì³ñò ä³þ÷î¿ ðå÷îâèíè
çìåíøóâàâñÿ â³ä 8 ìã/êã äî 0,98 ìã/êã çà 20 ä³á. ×å-
ðåç 40 ä³á âì³ñò õëîðï³ðèôîñó áóâ íèæ÷å ìåæ³ àíà-
ë³òè÷íîãî ìåòîäó âèçíà÷åííÿ.

Àíàë³ç ë³òåðàòóðíèõ äàíèõ ³ âëàñíèõ äîñë³äæåíü
äîçâîëÿº çðîáèòè âèñíîâîê ïðî ç³ñòàâí³ñòü îòðèìà-
íèõ ðåçóëüòàò³â ùîäî ðîçïàäó âèâ÷åíèõ ³íñåêòè-
öèä³â â ñî¿.

Òàêèì ÷èíîì, ïîêàçàíî, ùî äîòðèìàííÿ àãðîòåõ-
í³÷íèõ âèìîã âèêîðèñòàííÿ âèâ÷åíèõ ïðåïàðàò³â íà
ñî¿ íå ïðèçâîäèòü äî ïîðóøåííÿ âñòàíîâëåíèõ
ã³ã³ºí³÷íèõ íîðìàòèâ³â ³, â³äïîâ³äíî, íå ñòâîðþº äî-
äàòêîâîãî ðèçèêó äëÿ ñïîæèâà÷³â.

ÂÈÑÍÎÂÊÈ
1. Ó ïîëüîâèõ äîñë³äæåííÿõ îñòàòî÷í³ ê³ëüêîñò³

àëüôàöèïåðìåòðèíó, á³ôåíòðèíó, õëîðï³ðèôîñó, öè-
ïåðìåòðèíó, òåáóôåíï³ðàäó, ôåíïðîêñ³ìàòó, àöåòà-
ì³ïðèäó, ò³àìåòîêñàìó â ðîñëèíàõ, áîáàõ òà íàñ³íí³
ñî¿ ïîñòóïîâî çíèæóâàëèñü ³ äî ïåð³îäó çáîðó âðî-
æàþ íå ïåðåâèùóâàëè âñòàíîâëåí³ ã³ã³ºí³÷í³ íîð-
ìàòèâè.

2. Çà óìîâè äîòðèìàííÿ âñòàíîâëåíèõ ã³ã³º-
í³÷íèõ òà àãðîòåõí³÷íèõ ðåãëàìåíò³â çàñòîñóâàííÿ,
äîñë³äæóâàí³ ïðåïàðàòè ðîçêëàäàþòüñÿ â ðîñëèíàõ
êóëüòóðè ïðîòÿãîì îäíîãî âåãåòàö³éíîãî ïåð³îäó ³
íå ñòàíîâëÿòü ïîòåíö³éíî¿ íåáåçïåêè äëÿ çäîðîâ’ÿ
ñïîæèâà÷³â.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.
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Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿ àáî ãðîìàäñü-
êî¿ îðãàí³çàö³¿.
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ÃÈÃÈÅÍÈ×ÅÑÊÀß ÎÖÅÍÊÀ ÄÈÍÀÌÈÊÈ ÑÎÄÅÐÆÀÍÈß ÈÍÑÅÊÒÈÖÈÄÎÂ
Â ÐÀÑÒÅÍÈßÕ ÏÎÑËÅ ÏÐÈÌÅÍÅÍÈß ÍÀ ÏÎÑÅÂÀÕ ÑÎÈ

Îìåëü÷óê Ñ.Ò., Áëàãàÿ À.Â., Êîíäðàòþê Ì.Â., Ãèðåíêî Ò.Â.

Èíñòèòóò ãèãèåíû è ýêîëîãèè Íàöèîíàëüíîãî ìåäèöèíñêîãî óíèâåðñèòåòà
èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà

profilactika@ukr.net
Àêòóàëüíîñòü. Â ñâÿçè ñ øèðîêèì ïðèìåíåíèåì ñðåäñòâ çàùèòû ðàñòåíèé ïðè âûðàùèâàíèè ñîè âîçíèêàåò íåîáõîäè-

ìîñòü ïðîâåäåíèÿ èññëåäîâàíèé, öåëüþ êîòîðûõ ÿâëÿåòñÿ ãèãèåíè÷åñêàÿ îöåíêà ïîòåíöèàëüíîé îïàñíîñòè çàãðÿçíåíèÿ óðî-
æàÿ ñîè ïîñëå ïðèìåíåíèÿ ïåñòèöèäîâ, è â ÷àñòíîñòè èíñåêòèöèäîâ.

Öåëü: ãèãèåíè÷åñêàÿ îöåíêà äèíàìèêè ñîäåðæàíèÿ èíñåêòèöèäîâ â ðàñòåíèÿõ ïîñëå ïðèìåíåíèÿ íà ïîñåâàõ ñîè.
Ìàòåðèàëû è ìåòîäû. Ìàòåðèàëû – äåéñòâóþùèå âåùåñòâà èññëåäîâàííûõ èíñåêòèöèäíûõ ïðåïàðàòîâ, ðàñòåíèÿ ñîè

(çåëåíàÿ ìàññà, áîáû è ñåìåíà). Ìåòîäû – íàòóðíûé ãèãèåíè÷åñêèé ýêñïåðèìåíò, âûñîêîýôôåêòèâíàÿ æèäêîñòíàÿ õðîìàòî-
ãðàôèÿ, ãàçîæèäêîñòíàÿ õðîìàòîãðàôèÿ, ñòàòèñòè÷åñêèå ìåòîäû.

Ðåçóëüòàòû. Íàèáîëüøàÿ êîíöåíòðàöèÿ äåéñòâóþùèõ âåùåñòâ îïðåäåëåíà â çåëåíûõ ðàñòåíèÿõ, ïðè ïðîâåäåíèè îáðà-
áîòêè íà ðàííåé ñòàäèè ôîðìèðîâàíèÿ êóëüòóðû (àöåòàìèïðèä – 0,63 ìã/êã, ôåíïðîêñèìàò – 0,41 ìã/êã, òèàìåòîêñàì –
0,21 ìã/êã).

Â ñëó÷àå äâóêðàòíîãî ïðèìåíåíèÿ ïðåïàðàòîâ, íàèáîëüøåå êîëè÷åñòâî ïåñòèöèäîâ áûëî îïðåäåëåíî â áîáàõ è ñåìåíàõ
(àëüôà-öèïåðìåòðèí – 0,51 ìã/êã, õëîðïèðèôîñ, òåáóôåíïèðàä – 0,35 ìã/êã).

Ïî ìåðå ñîçðåâàíèÿ êóëüòóðû è ôîðìèðîâàíèÿ áîáîâ è ñåìÿí, ñîäåðæàíèå äåéñòâóþùèõ âåùåñòâ ïîñòåïåííî ñíèæàëîñü
è ÷åðåç 20-25 ñóòîê îñòàòêè îáíàðóæåíû íà óðîâíå èëè íèæå ïðåäåëà îïðåäåëåíèÿ ñîîòâåòñòâóþùèõ ìåòîäîâ.

Âûâîäû. Â ïîëåâûõ èññëåäîâàíèÿõ îñòàòî÷íûå êîëè÷åñòâà àëüôà-öèïåðìåòðèíà, áèôåíòðèíà, õëîðïèðèôîñà öèïåðìåò-
ðèíà, òåáóôåíïèðàäà, ôåíïðîêñèìàòà, àöåòàìèïðèäà, òèàìåòîêñàìà â ðàñòåíèÿõ, áîáàõ è ñåìåíàõ ñîè ïîñòåïåííî ñíèæàëèñü
è ê ïåðèîäó ñáîðà óðîæàÿ íå ïðåâûøàëè óñòàíîâëåííûå ãèãèåíè÷åñêèå íîðìàòèâû. Ïðè óñëîâèè ñîáëþäåíèÿ óñòàíîâëåííûõ
ãèãèåíè÷åñêèõ è àãðîòåõíè÷åñêèõ ðåãëàìåíòîâ ïðèìåíåíèÿ èññëåäóåìûå ïðåïàðàòû ðàçëàãàþòñÿ â ðàñòåíèÿõ êóëüòóðû â òå-
÷åíèå îäíîãî âåãåòàöèîííîãî ïåðèîäà è íå ïðåäñòàâëÿþò ïîòåíöèàëüíîé îïàñíîñòè äëÿ çäîðîâüÿ ïîòðåáèòåëåé.

Êëþ÷åâûå ñëîâà: èíñåêòèöèäû, äèíàìèêà ñîäåðæàíèÿ, ãèãèåíè÷åñêàÿ îöåíêà, ñîÿ.

Îìåëü÷óê Ñ.Ò., Áëàãàÿ À.Â., Êîíäðàòþê Ì.Â., Ã³ðåíêî Ò.Â.



75ISSN 2664-472Õ. å ISSN 2664-4738. Medical science of Ukraine / Ìåäè÷íà íàóêà Óêðà¿íè, 2019, Vol. 15, ¹ 3–4

HYGIENIC EVALUATION OF INSECTICIDES CONTENT DYNAMICS
IN PLANTS AFTER APPLICATION ON SOYA CROPS

Omelchuk S.T., Blagaya A.V., Kondratyuk M.V., Hyrenko T.V.

Institute of Hygiene and Ecology Bogomolets National Medical University, Kyiv, Ukraine
profilactika@ukr.net

Relevance. Taking into account the widespread application of plant protection products in soybean cultivation, there is a need for
research aimed at hygienic evaluation of the potential danger of soybean crop contamination after pesticide and in particular
insecticides application.

Objective of the study is a hygienic evaluation of insecticides content dynamics in plants after application on soya crops.
Materials and methods. Materials – active ingredients of the studied insecticidal preparations, soya plants (verdurous mass, beans

and seeds). Full-scale in-field hygienic experiment, high-performance liquid chromatography, gas-liquid chromatography, statistical
methods were used in the study.

Results. The highest concentration of active substances was determined in green plants, if processing had been performed at an
early stage of plant formation (acetamipride – 0.63 mg/kg, fenproximate – 0.41 mg/kg, thiamethoxam – 0.21 mg/kg).

In the case of twice repeated applications, the largest amount of pesticides was determined in beans and seeds (alpha-cypermethrin –
0.51 mg/kg, chlorpyrifos, tebufenpyrad – 0.35 mg/kg).

As the culture ripened and the formation of beans and seeds took place, the content of active substances gradually decreased and
after 20-25 days residues were found at or below the limit of determination for the corresponding methods.

Conclusions. The redidues of alpha-cypermethrin, bifenthrin, chlorpyrifos cypermethrin, tebufenpyrad, phenpyroximate,
acetamiprid, thiamethoxam in plants, beans and soybean seeds gradually decreased and did not exceed established hygienic standards
by the harvesting period in field studies. It is proved that if to follow the established hygienic and agrotechnical regulations for its
application, the studied insecticides dissipate or decompose in crop plants during one vegetative season and do not pose a potential
risk to the health of consumers.

Keywords: insecticides, content dynamics, hygienic evaluation, soya.
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Àêòóàëüí³ñòü. Äëÿ çàáåçïå÷åííÿ ðåàë³çàö³¿ ïî-
òåíö³éíèõ ìîæëèâîñòåé âðîæàþ ñ³ëüñüêîãîñïî-
äàðñüêèõ ðîñëèí íà ð³çíèõ åòàïàõ îðãàíîãåíåçó íå-
îáõ³äíèé êîìïëåêñ çàõèñíèõ çàõîä³â, ñåðåä ÿêèõ
íàéá³ëüø ìîá³ëüíèì ³ øèðîêî çàñòîñîâóâàíèì ó
ñâ³òîâ³é ïðàêòèö³ º õ³ì³÷íèé ìåòîä [7, 11].

Äëÿ çàõèñòó ïîñ³â³â õë³áíèõ çëàê³â (ïøåíèö³ òà
ÿ÷ìåíþ) êîìïàí³ÿ Ñèíãåíòà (Øâåéöàð³ÿ) ïðîïîíóº
ñèñòåìó, ÿêà âêëþ÷àº ïåñòèöèäè íà îñíîâ³ íîâèõ
ä³þ÷èõ ðå÷îâèí ³ òèõ, ÿê³ âæå âèêîðèñòîâóþòüñÿ
âïðîäîâæ äåê³ëüêîõ äåñÿòèë³òü. Äî õ³ì³÷íî¿ ñèñòå-
ìè çàõèñòó âêëþ÷åíî ïðåïàðàòè òàêèõ òðàäèö³éíèõ
ãðóï, ÿê ãåðá³öèäè (Àêñ³àë 050 ÅÑ, Ï³ê 75 WG),
ôóíã³öèäè (Ò³ëò 250 ÅÑ, Ìàãíåëëî 350 ÅÑ) òà ³íñåê-
òèöèäè (Åíæ³î 247 SÑ, Êàðàòå Çåîí 050 ÑS). Ãëî-

áàëüíîãî ïîøèðåííÿ â îñòàííº äåñÿòèð³÷÷ÿ íàáóëà
îáðîáêà íàñ³ííºâîãî ìàòåð³àëó ³íñåêòî-ôóíã³öèäíè-
ìè ïðîòðóéíèêàìè, ùî º îäíèì ³ç íàéá³ëüø åêîíîì-
³÷íî âèã³äíèõ òà åêîëîã³÷íî áåçïå÷íèõ çàõîä³â çàõè-
ñòó [4, 11]. Íèçêà ïðîòðóéíèê³â, êð³ì çàõèñíî¿ ä³¿
â³ä çáóäíèê³â õâîðîá òà øê³äíèê³â íàñ³ííÿ òà
ñõîä³â, ìîæå ñïðàâëÿòè ô³ç³îëîã³÷íî àêòèâíèé
âïëèâ ³ íà ïðîðîñòàþ÷ó ðîñëèíó, ùî ïðîÿâëÿºòüñÿ ó
ïîêðàùåíí³ êîðåíåâî¿ ñèñòåìè, ïðîäóêòèâíîãî êóù-
³ííÿ, îçåðíåíîñò³ êîëîñà òà çäàòíîñò³ äîëàòè íå-
ñïðèÿòëèâ³ ïîãîäí³ óìîâè [5]. Âèùåçãàäàíà ñó÷àñíà
ñèñòåìà çàõèñòó êîìïàí³¿ Ñèíãåíòà âêëþ÷àº ïðî-
òðóéíèê Âàéáðàíñ ²íòåãðàë 235 FS.

Ä³þ÷³ ðå÷îâèíè çàçíà÷åíèõ ïðåïàðàò³â º ïðåä-
ñòàâíèêàìè ð³çíèõ õ³ì³÷íèõ êëàñ³â. Òàê, ³íñåêòèöè-
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Àêòóàëüí³ñòü. Ñüîãîäí³ ³ñíóº ïîòðåáà ó íàóêîâîìó îá´ðóíòóâàíí³ âèáîðó ìåòîäó ðîçðîáêè óìîâ ÿê³ñíî¿ ³äåíòèô³êàö³¿ òà
ê³ëüê³ñíîãî âèçíà÷åííÿ ïåñòèöèä³â Àêñ³àë 050 ÅÑ, Ï³ê 75 WG, Ò³ëò 250 ÅÑ, Ìàãíåëëî 350 ÅÑ, Åíæ³î 247 SÑ, Êàðàòå Çåîí 050
ÑS, ùî âõîäÿòü äî ñèñòåìè çàõèñòó çåðíîâèõ çëàêîâèõ êóëüòóð ïðè ñóì³ñí³é ïðèñóòíîñò³, à òàêîæ óìîâ ï³äãîòîâêè äî àíàë³-
çó ïðîá âîäè òà ïîâ³òðÿ. Öå äîçâîëèòü êîíòðîëþâàòè âñòàíîâëåí³ ã³ã³ºí³÷í³ íîðìàòèâè òà ì³í³ì³çóâàòè ¿õ íåãàòèâíèé âïëèâ íà
çäîðîâ’ÿ íàñåëåííÿ òà äîâê³ëëÿ.

Ìåòà: ðîçðîáêà ìåòîäèê àíàë³òè÷íîãî âèçíà÷åííÿ 9 ä³þ÷èõ ðå÷îâèí 7 ïåñòèöèäíèõ ïðåïàðàò³â ñèñòåìè çàõèñòó ïøåíèö³
òà ÿ÷ìåíþ ïðè ¿õ ñóì³ñí³é ïðèñóòíîñò³ ó âîä³ òà ïîâ³òð³.

Ìàòåð³àëè òà ìåòîäè. Õðîìàòîãðàô³÷íèé àíàë³ç ïðîâîäèëè íà ð³äèííîìó õðîìàòîãðàô³ ô³ðìè Øèìàäçó (ßïîí³ÿ). Óïðàâ-
ë³ííÿ õðîìàòîãðàôîì, ðåºñòðóâàííÿ, àíàë³ç òà çáåð³ãàííÿ õðîìàòîãðàô³÷íèõ äàíèõ çä³éñíþâàëè ç âèêîðèñòàííÿì ïðîãðàìíî-
ãî çàáåçïå÷åííÿ S/w LCsolution. Äëÿ ñòàòèñòè÷íî¿ îáðîáêè ðåçóëüòàò³â âèêîðèñòîâóâàëè ïàêåò ñòàòèñòè÷íèõ ïðîãðàì IBM
SPSS StatisticsBase v.22 òà MS Exñel.

Ðåçóëüòàòè. Ðîçðîáëåí³ íàìè îïòèìàëüí³ óìîâè ïðîáîï³äãîòîâêè òà õðîìàòîãðàô³÷íîãî âèçíà÷åííÿ ïðè ñóì³ñí³é ïðèñóò-
íîñò³ 9 ïåñòèöèä³â ð³çíèõ õ³ì³÷íèõ êëàñ³â, ùî çàñòîñîâóþòüñÿ â ñèñòåì³ çàõèñòó çåðíîâèõ çëàêîâèõ êóëüòóð, äîçâîëÿþòü êîí-
òðîëþâàòè ¿õ âì³ñò ç ìåæåþ ê³ëüê³ñíîãî âèçíà÷åííÿ êîæíî¿ ñïîëóêè â ïðîá³ âîäè – 0,001 ìã/äì3 òà ïîâ³òðÿ – 0,05 ìã/ì3, òîá-
òî äîçâîëÿþòü êîíòðîëþâàòè âñòàíîâëåí³ ã³ã³ºí³÷í³ íîðìàòèâè öèõ ñïîëóê ó âîä³ òà ïîâ³òð³ ðîáî÷î¿ çîíè.

Âèñíîâêè. Ðîçðîáëåíî óìîâè îäíî÷àñíîãî âèçíà÷åííÿ ãåðá³öèä³â ïðîñóëüôóðîíó ³ ï³íîêñàäåíó, ³íñåêòèöèä³â ò³àìåòîêñà-
ìó ³ ëÿìáäà-öèãàëîòðèíó, ôóíã³öèä³â ôëóä³îêñîí³ëó, ñåäàêñàíó, òåáóêîíàçîëó, ïðîï³êîíàçîëó, äèôåíîêîíàçîëó ìåòîäîì âè-
ñîêîåôåêòèâíî¿ ð³äèííî¿ õðîìàòîãðàô³¿ ïðè ñóì³ñí³é ïðèñóòíîñò³ â ïðîáàõ âîäè òà ïîâ³òðÿ, ùî äîçâîëÿº ï³äâèùèòè åôåê-
òèâí³ñòü àíàë³çó òà çìåíøèòè âèòðàòè íà éîãî ïðîâåäåííÿ.

Êëþ÷îâ³ ñëîâà: ïåñòèöèäè, çåðíîâ³ êóëüòóðè, ìåæà ê³ëüê³ñíîãî âèçíà÷åííÿ, âèñîêîåôåêòèâíà ð³äèííà õðîìàòîãðàô³ÿ
(ÂÅÐÕ).

Êîðøóí Ì.Ì., Êîðøóí Î.Ì., Ë³ïàâñüêà À.Î., Ç³í÷åíêî Ò.²., Á³ëîóñ Ñ.Â., Àâðàì÷óê À.Î.
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äè ò³àìåòîêñàì òà ëÿìáäà-öèãàëîòðèí íàëåæàòü,
â³äïîâ³äíî, äî íåîí³êîòèíî¿ä³â òà ñèíòåòè÷íèõ
ï³ðåòðî¿ä³â; ôóíã³öèäè òåáóêîíàçîë, ïðîï³êîíàçîë,
äèôåíîêîíàçîë – äî òðèàçîë³â, ôëóä³îêñîí³ë – äî
êëàñó ôåí³ëï³ðîë³â, ñåäàêñàí – ï³ðàçîë³â; ãåðá³öèä
ïðîñóëüôóðîí º ñóëüôîí³ëñå÷îâèíîþ, ï³íîêñàäåí
íà äàíèé ÷àñ íå â³äíåñåíî äî ïåâíîãî õ³ì³÷íîãî êëà-
ñó. Äëÿ âñ³õ öèõ ñïîëóê ðîçðîáëåí³ ìåòîäè÷í³ âêàç-
³âêè ç ¿õ âèçíà÷åííÿ ó âîä³ òà ïîâ³òð³ (òàáë. 1, 2), àëå
âñ³ âîíè ïåðåäáà÷àþòü îêðåìå âèçíà÷åííÿ êîæíî¿ ç
ðå÷îâèí. Áåðó÷è äî óâàãè, ùî Ìàãíåëëî 350 ÅÑ,
Åíæ³î 247 SÑ òà Âàéáðàíñ ²íòåãðàë 235 FS º ñóì³-
øåâèìè (òîáòî ì³ñòÿòü ïî 2, 2 òà íàâ³òü 4 ä³þ÷³ ðå-
÷îâèíè, â³äïîâ³äíî), íåâ³äâîðîòíî îäíî÷àñíå íàä-
õîäæåííÿ ¿õ ä³þ÷èõ ðå÷îâèí äî îá’ºêò³â äîâê³ëëÿ.

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëà ðîçðîáêà ìåòî-
äèê àíàë³òè÷íîãî âèçíà÷åííÿ 9 ä³þ÷èõ ðå÷îâèí 7 ïå-
ñòèöèäíèõ ïðåïàðàò³â ñèñòåìè çàõèñòó ïøåíèö³ òà
ÿ÷ìåíþ ïðè ¿õ ñóì³ñí³é ïðèñóòíîñò³ ó âîä³ òà ïîâ³òð³.

ÌÀÒÅÐ²ÀËÈ ÒÀ ÌÅÒÎÄÈ

Ïðè âèêîíàíí³ äîñë³äæåííÿ âèêîðèñòîâóâàëè
àíàë³òè÷í³ ñòàíäàðòè 9 ä³þ÷èõ ðå÷îâèí (95,9-99,9)
% ÷èñòîòè, ç ÿêèõ â àöåòîí³òðèë³ ãîòóâàëè âèõ³äí³
ñòàíäàðòí³ ðîç÷èíè êîæíî¿ ç äîñë³äæóâàíèõ ðå÷î-
âèí ç êîíöåíòðàö³ºþ 100 ìêã/ìë. Çì³øóâàííÿì òà
ïîñë³äîâíèì ðîçâåäåííÿì âèõ³äíèõ ðîç÷èí³â ñóì³ø-
øþ «àöåòîí³òðèë + 0,1 % âîäíèé ðîç÷èí îðòîôîñ-
ôîðíî¿ êèñëîòè (70+30)» ãîòóâàëè 5 ðîáî÷èõ ãðàäó-
þâàëüíèõ ðîç÷èí³â ñóì³ø³ äîñë³äæóâàíèõ ñïîëóê ç
ìàñîâîþ êîíöåíòðàö³ºþ ïî 2,0; 1,0; 0,5; 0,2 òà
0,1 ìêã/ìë òà êîíòðîëüíèé ðîç÷èí ñóì³ø³ ç ìàñîâîþ
êîíöåíòðàö³ºþ ïî 0,8 ìêã/ìë êîæíî¿ ñïîëóêè.

Õðîìàòîãðàô³÷íèé àíàë³ç ïðîâîäèëè íà ð³äèííî-
ìó õðîìàòîãðàô³ ô³ðìè Øèìàäçó (ßïîí³ÿ), îáëàäíà-
íîìó ÷îòèðüîõêàíàëüíèì íàñîñîì (LC-20AD) ç
êîíòðîëåðîì (CBM-20ALite), óëüòðàô³îëåòîâèì
äåòåêòîðîì (SPD-20A), âàêóóìíèì äåãàçàòîðîì
(DGU-20A3), òåðìîñòàòîì êîëîíîê (ÑÒÎ-20À). Óï-
ðàâë³ííÿ õðîìàòîãðàôîì, ðåºñòðóâàííÿ, îáðîáëåííÿ
òà çáåð³ãàííÿ õðîìàòîãðàô³÷íèõ äàíèõ çä³éñíþâàëè
ç âèêîðèñòàííÿì ïðîãðàìíîãî çàáåçïå÷åííÿ S/w
LCsolution.

Äëÿ ³äåíòèô³êàö³¿ ï³êó êîíêðåòíî¿ ñïîëóêè íà
õðîìàòîãðàì³ ãðàäóþâàëüíèõ ðîç÷èí³â ñóì³ø³ äîñë-
³äæóâàíèõ ñïîëóê (òîáòî äëÿ âñòàíîâëåííÿ ÷àñó óò-
ðèìóâàííÿ – ÿê³ñíî¿ õàðàêòåðèñòèêè êîìïîíåíòà)
ñïî÷àòêó ïðîâîäèëè õðîìàòîãðàô³÷íèé àíàë³ç ðîç-
÷èíó êîæíî¿ ç äîñë³äæóâàíèõ ðå÷îâèí. Ï³ñëÿ âèáî-
ðó îïòèìàëüíèõ óìîâ ðîçä³ëåííÿ êîìïîíåíò³â
ñóì³ø³ çä³éñíþâàëè õðîìàòîãðàô³÷íèé àíàë³ç êîæ-
íîãî ãðàäóþâàëüíîãî ðîç÷èíó ñóì³ø³ 3 ðàçè äëÿ ïî-
áóäîâè ãðàô³ê³â çàëåæíîñò³ ïëîù³ õðîìàòîãðàô³÷-
íîãî ï³êó ñïîëóêè â³ä êîíöåíòðàö³¿.

Ïðàâèëüí³ñòü âèçíà÷åííÿ ä³þ÷èõ ðå÷îâèí â ìî-
äåëüíèõ ïðîáàõ âîäè òà ïîâ³òðÿ ïåðåâ³ðÿëè ìåòî-

äîì «âíåñåíî – çíàéäåíî». ²äåíòèô³êàö³þ äîñë³ä-
æóâàíî¿ ñïîëóêè â åêñòðàêòàõ ïðîá ïðîâîäèëè çà
÷àñîì ¿¿ óòðèìóâàííÿ â ãðàäóþâàëüíèõ ðîç÷èíàõ
ñóì³ø³; ê³ëüê³ñíå âèçíà÷åííÿ çä³éñíþâàëè ìåòî-
äîì çîâí³øíüîãî ñòàíäàðòó (ìåòîäîì àáñîëþòíîãî
ãðàäóþâàííÿ).

Äëÿ ñòàòèñòè÷íî¿ îáðîáêè ðåçóëüòàò³â âèêîðèñ-
òîâóâàëè ïàêåò ñòàòèñòè÷íèõ ïðîãðàì IBM SPSS
StatisticsBase v.22 òà MS Exñel. Ñòàòèñòè÷íèé àíàë³ç
îòðèìàíèõ äàíèõ âêëþ÷àâ äåñêðèïòèâíó ñòàòèñòè-
êó, êîðåëÿö³éíèé òà ðåãðåñ³éíèé àíàë³çè. Çíà-
÷èì³ñòü îòðèìàíèõ ð³âíÿíü ðåãðåñ³¿ ïåðåâ³ðÿëè çà
F-êðèòåð³ºì Ô³øåðà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Çàâäàííÿìè äîñë³äæåííÿ, ÿê³ ïîòðåáóâàëè ïî-
åòàïíîãî âèêîíàííÿ, áóëè: íàóêîâå îá´ðóíòóâàííÿ
âèáîðó ìåòîäó, ðîçðîáêà óìîâ ÿê³ñíî¿ ³äåíòèô³êàö³¿
òà ê³ëüê³ñíîãî âèçíà÷åííÿ çàçíà÷åíèõ ñïîëóê ïðè
ñóì³ñí³é ïðèñóòíîñò³, à òàêîæ óìîâ ï³äãîòîâêè äî
àíàë³çó ïðîá âîäè òà ïîâ³òðÿ.

Â îñòàíí³ ðîêè âèñîêîåôåêòèâíà ð³äèííà õðîìà-
òîãðàô³ÿ (ÂÅÐÕ), çàâäÿêè ðîçâèòêó àïàðàòíî¿ áàçè
òà ìåòîäè÷íèõ ï³äõîä³â, çàéìàº ë³äèðóþ÷ó ïîçèö³þ
ñåðåä ³íñòðóìåíòàëüíèõ ìåòîä³â àíàë³çó çà ÷àñòî-
òîþ âèêîðèñòàííÿ â õ³ì³÷íèõ, òîêñèêîëîã³÷íèõ,
ôàðìàêîê³íåòè÷íèõ äîñë³äæåííÿõ [6]. Òîìó íå äèâ-
íî, ùî â Óêðà¿í³ îñíîâíèì ³íñòðóìåíòîì àíàë³òè÷-
íî¿ õ³ì³¿ ïåñòèöèä³â çàëèøàþòüñÿ õðîìàòîãðàô³÷í³
ìåòîäè, ñåðåä ÿêèõ ìåòîä ÂÅÐÕ º íàéá³ëüø ïîïó-
ëÿðíèì. Öåé ìåòîä àêòèâíî âèêîðèñòîâóþòü ïðè
ðîçðîáö³ íîâèõ ìåòîäèê âèçíà÷åííÿ ì³êðîê³ëüêîñ-
òåé ïåñòèöèä³â ð³çíèõ êëàñ³â â îá’ºêòàõ äîâê³ëëÿ,
ñ³ëüñüêîãîñïîäàðñüê³é ñèðîâèí³ òà õàð÷îâèõ ïðî-
äóêòàõ. Òàê, â ìåòîäèêàõ, ùî ðîçðîáëåí³ â îñòàíí³
15 ðîê³â äëÿ âèçíà÷åííÿ ó âîä³ òà ïîâ³òð³ äîñë³äæó-
âàíèõ ä³þ÷èõ ðå÷îâèí, çàñòîñîâàíèé ñàìå ìåòîä
ÂÅÐÕ (òàáë. 1, 2).

Ç îãëÿäó íà òå, ùî: 1) íàéïîøèðåí³øèì âàð³àíòîì
ÂÅÐÕ º ìåòîä îáåðíåíî-ôàçîâî¿ ÂÅÐÕ; 2) â ìåòîäè-
êàõ âèçíà÷åííÿ ñåäàêñàíó, ï³íîêñàäåíó òà ïðîñóëü-
ôóðîíó çàñòîñîâóâàíî ñàìå öåé ìåòîä; 3) ô³çèêî-
õ³ì³÷í³ âëàñòèâîñò³ äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí
(íèçüêà ëåòê³ñòü, ìîëåêóëÿðíà ìàñà (< 3000), êðàùà
ðîç÷èíí³ñòü â ïîëÿðíèõ ðîç÷èííèêàõ, í³æ â íåïî-
ëÿðíèõ) º «ï³äõîäÿùèìè» äëÿ öüîãî ìåòîäó, – äëÿ
âèð³øåííÿ çàâäàííÿ àíàë³òè÷íîãî âèçíà÷åííÿ çàçíà-
÷åíèõ ä³þ÷èõ ðå÷îâèí ïðè ¿õ ñóì³ñí³é ïðèñóòíîñò³
ìè îáðàëè ìåòîä îáåðíåíî-ôàçîâî¿ ÂÅÐÕ.

Ðîáîòà â óìîâàõ îáåðíåíî-ôàçîâî¿ ÂÅÐÕ õàðàê-
òåðèçóºòüñÿ âèêîðèñòàííÿì íåïîëÿðíîãî àäñîðáåí-
òà (íåðóõîìà ôàçà) ³ ïîëÿðíîãî åëþåíòà (ðóõîìà
ôàçà). Êîðåêòíèé âèá³ð íåðóõîìî¿ ôàçè äëÿ ÂÅÐÕ º
îäíèì ç íàéâàæëèâ³øèõ ôàêòîð³â, ùî âèçíà÷àº
åôåêòèâí³ñòü çàñòîñóâàííÿ ìåòîäó [10]. Êëàñè÷íîþ
òà íàéïîøèðåí³øîþ íåðóõîìîþ ôàçîþ º îáåðíåíà
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ôàçà Ñ18, ÿêó âèêîðèñòîâóþòü äëÿ ðîçä³ëåííÿ ÿê
íåïîëÿðíèõ, òàê ³ ïîëÿðíèõ âîäîðîç÷èííèõ ñïîëóê
[1]. Òîìó, ÿê íåðóõîìó ôàçó, ìè âèêîðèñòàëè ñòàëå-
âó êîëîíêó 250/4,6 Nucleosil 100-5 Ñ18 ç ïåðåäêî-
ëîíêîþ 4/3 Nucleosil 100-5 Ñ18 (íàäàë³ êîëîíêà
Ñ18). Âðàõîâóþ÷è ñêëàäí³ñòü çàâäàííÿ äëÿ îòðè-
ìàííÿ, ìîæëèâî, êðàùèõ ðåçóëüòàò³â, ìè çâåðíóëè
óâàãó íà ùå îäíó íåðóõîìó ôàçó ÑN, ÿêà çàñòîñî-
âóºòüñÿ ³ ÿê íîðìàëüíî-ôàçîâèé, òàê ³ îáåðíåíî-ôà-
çîâèé ìàòåð³àë. Òîìó ïàðàëåëüíî ÿê íåðóõîìó ôàçó
ìè âèêîðèñòàëè ñòàëåâó êîëîíêó 250/4,6 Nucleodur
100-5 ÑN-RP (îáåðíåíî-ôàçîâó) ç ïåðåäêîëîíêîþ 4/
3 Nucleodur 100-5 ÑN-RP (íàäàë³ êîëîíêà ÑN).

Íà åôåêòèâí³ñòü ðîçä³ëåííÿ êîìïîíåíò³â ñóì³ø³,
¿õ ÷àñ óòðèìóâàííÿ òà ôîðìó ï³ê³â ñóòòºâî âïëèâàº
âèá³ð ðóõîìî¿ ôàçè (ÐÔ). Îñîáëèâó óâàãó â ïðîöåñ³
öüîãî âèáîðó ñë³ä ïðèä³ëÿòè âì³ñòó îðãàí³÷íîãî
ðîç÷èííèêà â ñóì³øåâèõ âîäíî-îðãàí³÷íèõ åëþåí-
òàõ [1]. Äëÿ õðîìàòîãðàô³÷íîãî àíàë³çó äîñë³äæóâà-
íèõ ñïîëóê ïðè ï³äáîð³ ÐÔ ìè âèïðîáîâóâàëè
ñóì³ø³ «àöåòîí³òðèë + ìåòàíîë + âîäà», «àöåòîí³ò-
ðèë + âîäà», «àöåòîí³òðèë + 0,1 % âîäíèé ðîç÷èí
îðòîôîñôîðíî¿ êèñëîòè» ó ð³çíèõ çà îá’ºìîì
ñï³ââ³äíîøåííÿõ.

Ïðè åëþþâàíí³ ç êîëîíêè Ñ18 ñóì³øøþ «àöåòî-
í³òðèë + âîäà» ó ñï³ââ³äíîøåíí³ (90+10) äîñë³äæó-

âàí³ ñïîëóêè íå ðîçä³ëèëèñÿ ³ íà õðîìàòîãðàì³
â³äîáðàæàëèñÿ îäíèì øèðîêèì ï³êîì ç áàãàòüìà
âåðøèíàìè. Òðèàçîëè äèôåíîêîíàçîë, ïðîï³êîíàçîë
òà ï³ðàçîë ñåäàêñàí âèõîäèëè äâîãîðáèìè ï³êàìè,
áî ì³ñòÿòü ïî 2 ³çîìåðè, ÿê³ ïðàêòè÷íî íå â³äîêðå-
ìèëèñÿ îäèí â³ä îäíîãî. Äëÿ âèâ÷åííÿ çàêîíîì³ðíî-
ñòåé óòðèìóâàííÿ íà êîëîíö³ äîñë³äæóâàíèõ ä³þ÷èõ
ðå÷îâèí çìåíøóâàëè âì³ñò àöåòîí³òðèëó òà, â³äïîâ-
³äíî, çá³ëüøóâàëè âì³ñò âîäè â ñóì³ø³ äëÿ åëþþ-
âàííÿ çà òàêèìè ñï³ââ³äíîøåííÿìè: (80+20),
(70+30), (60+40); õðîìàòîãðàô³÷íèé àíàë³ç ïðîâîäè-
ëè ïðè íåçì³ííèõ ³íøèõ óìîâàõ õðîìàòîãðàôóâàííÿ
(îá’ºìíà âèòðàòà ÐÔ – 1 ìë/õâ, òåìïåðàòóðà òåðìî-
ñòàòó êîëîíêè – 30 °Ñ).

Âñòàíîâëåíî, ùî çìåíøåííÿ âì³ñòó àöåòîí³òðè-
ëó â ÐÔ ïðèçâîäèòü äî çàêîíîì³ðíîãî ïîñèëåííÿ
óòðèìóâàííÿ äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí. Ïðè
ñï³ââ³äíîøåíí³ (80+20) ÷³òêî â³ää³ëèâñÿ (íà 9
õâèëèí³) óòðèìóâàíèé äîâøå çà âñ³õ ëÿìáäà-öèãà-
ëîòðèí òà â³äîêðåìèëèñÿ íà äâ³ ãðóïè ³íø³ ñïîëóêè.
Ïðè ñï³ââ³äíîøåíí³ (70+30) ðîçä³ëèëèñÿ ì³æ ñîáîþ
âñ³ ñïîëóêè, îäíàê ï³ê ïðîñóëüôóðîíó íå áóâ ñèìåò-
ðè÷íèì. Ñåäàêñàí ïîâí³ñòþ, à äèôåíîêîíàçîë ³ ïðî-
ï³êîíàçîë ïðàêòè÷íî ïîâí³ñòþ, ðîçä³ëèëèñÿ íà ³çî-
ìåðè. Ïðè ñï³ââ³äíîøåíí³ (60+40) õðîìàòîãðàìà
ïðèíöèïîâî íå çì³íèëàñÿ, ëèøå ÷³òêî ðîçä³ëèëèñÿ

Ïðèì³òêà: ÂÅÐÕ – âèñîêîåôåêòèâíà ð³äèííà õðîìàòîãðàô³ÿ, ÃÐÕ – ãàçîð³äèííà õðîìàòîãðàô³ÿ, * – ìåòîäèêà íå äîçâîëÿº êîíòðîëþâàòè
âñòàíîâëåíèé íîðìàòèâ.

Òàáëèöÿ 1
Ã³ã³ºí³÷í³ íîðìàòèâè òà ìåæ³ ê³ëüê³ñíîãî âèçíà÷åííÿ ó âîä³ ïåñòèöèä³â

ñèñòåìè çàõèñòó çåðíîâèõ çëàêîâèõ êóëüòóð [3, 9]

Ïðèì³òêà: ÂÅÐÕ – âèñîêîåôåêòèâíà ð³äèííà õðîìàòîãðàô³ÿ, * – ãðàíè÷íî-äîïóñòèìà êîíöåíòðàö³ÿ, ÃÐÕ – ãàçîð³äèííà õðîìàòîãðàô³ÿ.

Òàáëèöÿ 2
Ã³ã³ºí³÷í³ íîðìàòèâè òà ìåæ³ ê³ëüê³ñíîãî âèçíà÷åííÿ ó ïîâ³òð³ ðîáî÷î¿ çîíè ïåñòèöèä³â

ñèñòåìè çàõèñòó çåðíîâèõ çëàêîâèõ êóëüòóð [3, 9]
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³çîìåðè ïðîï³êîíàçîëó. Âðàõîâóþ÷è, ùî ÷àñ óòðè-
ìóâàííÿ ëÿìáäà-öèãàëîòðèíó ñêëàäàâ âæå H”38
õâèëèí, äîñë³äæóâàòè ñóì³ø «àöåòîí³òðèë + âîäà» ó
ñï³ââ³äíîøåííÿõ ç ìåíøèì âì³ñòîì àöåòîí³òðèëó
òà, â³äïîâ³äíî, á³ëüøèì âì³ñòîì âîäè, òèì ñàìèì,
çá³ëüøóâàòè ùå á³ëüøå ÷àñ õðîìàòîãðàô³÷íîãî àíà-
ë³çó, áóëî íåäîö³ëüíèì.

Ïðè âèêîðèñòàíí³ ñóì³ø³ «àöåòîí³òðèë + 0,1 %
âîäíèé ðîç÷èí îðòîôîñôîðíî¿ êèñëîòè» â çàçíà÷å-
íèõ ñï³ââ³äíîøåííÿõ ñóòòºâèõ â³äì³ííîñòåé â õà-
ðàêòåð³ ðîçïîä³ëó äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí
íå â³äáóëîñÿ, õî÷à ïîêðàùèëàñÿ ôîðìà õðîìàòîãðà-
ô³÷íîãî ï³êó ïðîñóëüôóðîíó, òîìó öÿ ðóõîìà ôàçà
ìàº íåâåëèêó ïåðåâàãó. Ïðè âèêîðèñòàíí³ ñóì³ø³
«àöåòîí³òðèë + ìåòàíîë + âîäà» â çàçíà÷åíèõ
ñï³ââ³äíîøåííÿõ (âì³ñò îðãàí³÷íîãî êîìïîíåíòó
ðîçïîä³ëÿâñÿ ïîð³âíó ì³æ àöåòîí³òðèëîì òà ìåòàíî-
ëîì) õðîìàòîãðàô³÷íå ðîçä³ëåííÿ â³äáóâàëîñÿ àíà-
ëîã³÷íèì äî ïåðøîãî âàð³àíòó ÷èíîì, àëå öåé ïðî-
öåñ áóâ íàáàãàòî ðîçòÿãíóòèì: ÷àñ óòðèìóâàííÿ

ëÿìáäà-öèãàëîòðèíó âæå ïðè ñï³ââ³äíîøåíí³
(70+30) ñêëàäàâ 39 õâèëèí.

Çà àíàëîã³÷íîþ ñõåìîþ áóëà âèâ÷åíà ïîâåä³íêà
äîñë³äæóâàíèõ ñïîëóê íà êîëîíö³ ÑN. Âñòàíîâëåíî,
ùî ïðè âñ³õ çàçíà÷åíèõ ñï³ââ³äíîøåííÿõ êîìïî-
íåíò³â äîñë³äæóâàíèõ ðóõîìèõ ôàç õðîìàòîãðàô³÷í³
ï³êè ñïîëóê áóëè äóæå øèðîêèìè, ðå÷îâèíè – çà
âèíÿòêîì ëÿìáäà-öèãàëîòðèíó òà ò³àìåòîêñàìó ïðè
(70+30) òà (60+40) – âèõîäèëè êóï÷àñòî, ó âóçüêîìó
÷àñîâîìó ³íòåðâàë³. Íàâ³òü ïðè äîäàòêîâîìó
ñï³ââ³äíîøåíí³ êîìïîíåíò³â ðóõîìèõ ôàç (50+50)
ñïîëóêè õî÷à ³ ðîçòÿãíóëèñÿ çà ÷àñîì óòðèìóâàííÿ,
àëå ¿õ øèðîê³ ï³êè çëèâàëèñÿ ì³æ ñîáîþ, çà âèêëþ-
÷åííÿì ò³àìåòîêñàìó òà ëÿìáäà-öèãàëîòðèíó.

Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ íàìè ðîçðàõîâàíî
ôàêòîð óòðèìóâàííÿ (k) òà ïîáóäîâàíî çàëåæíîñò³
â³äíîñíîãî óòðèìóâàííÿ äîñë³äæóâàíèõ ñïîëóê íà
êîëîíêàõ Ñ18 òà ÑN â³ä âì³ñòó àöåòîí³òðèëó â ÐÔ
«àöåòîí³òðèë+0,1 % âîäíèé ðîç÷èí îðòîôîñôîðíî¿
êèñëîòè» (ðèñ. 1).

á

Ðèñ. 1. Çàëåæí³ñòü óòðèìóâàííÿ äîñë³äæóâàíèõ ñïîëóê â³ä âì³ñòó àöåòîí³òðèëó â ðóõîì³é ôàç³ «àöåòîí³òðèë + 0,1%
âîäíèé ðîç÷èí îðòîôîñôîðíî¿ êèñëîòè» íà õðîìàòîãðàô³÷í³é êîëîíö³ Ñ18 (à) òà ÑN (á)

à
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Àíàë³ç îòðèìàíèõ äàíèõ äîçâîëèâ çðîáèòè íà-
ñòóïí³ âèñíîâêè: 1) á³ëüø ïåðñïåêòèâíèìè äëÿ âèð-
³øåííÿ ïîñòàâëåíî¿ çàäà÷³ º êîëîíêà 250/4,6
Nucleosil 100-5 Ñ18 òà ñóì³ø «àöåòîí³òðèë+0,1 %
âîäíèé ðîç÷èí îðòîôîñôîðíî¿ êèñëîòè»; 2) äëÿ ñêî-
ðî÷åííÿ ÷àñó õðîìàòîãðàô³÷íîãî àíàë³çó äîö³ëüíî
âèïðîáóâàòè ãðàä³ºíòíå åëþþâàííÿ, ïðè ÿêîìó
ñêëàä ÐÔ ï³ä ÷àñ õðîìàòîãðàô³÷íîãî àíàë³çó
çì³íþºòüñÿ, íà â³äì³íó â³ä ³çîêðàòè÷íîãî åëþþâàí-
íÿ, ïðè ÿêîìó ñêëàä ÐÔ ïîñò³éíèé [1].

Ï³äá³ð óìîâ ãðàä³ºíòíîãî åëþþâàííÿ çä³éñíþâà-
ëè íà êîëîíö³ 250/4,6 Nucleosil 100-5 Ñ18 ïðè
ð³çíèõ ïðîô³ëÿõ ãðàä³ºíòà êîíöåíòðàö³é äâîõ êîì-
ïîíåíò³â ÐÔ – àöåòîí³òðèëó òà 0,1 % âîäíîãî ðîç÷è-
íó îðòîôîñôîðíî¿ êèñëîòè.

Óëüòðàô³îëåòîâ³ (ÓÔ) ñïåêòðè á³ëüøîñò³ ïåñòè-
öèä³â õàðàêòåðèçóþòüñÿ ïîãëèíàííÿì â îáëàñò³, â
ÿê³é ðîç÷èííèêè, ùî âèêîðèñòîâóþòü â îáåðíåíî-
ôàçîâ³é ÂÅÐÕ – âîäà, àöåòîí³òðèë, ìåòàíîë, òåòðàã-
³äðîôóðàí, ïðîçîð³ äëÿ ÓÔ âèïðîì³íþâàííÿ [1]. Â
íàøîìó äîñë³äæåíí³ ìè âèêîðèñòîâóâàëè ÓÔ äå-
òåêòîð ç äåéòåð³ºâîþ ëàìïîþ. Çà ðåçóëüòàòàìè ïðî-
âåäåíèõ íàìè äîñë³äæåíü, áóëè ïîáóäîâàí³ çàëåæ-
íîñò³ âèñîò õðîìàòîãðàô³÷íèõ ï³ê³â äîñë³äæóâàíèõ
ñïîëóê â³ä äîâæèíè õâèë³ ÓÔ âèïðîì³íþâàííÿ
(ðèñ. 2).

Îö³íèâøè õðîìàòîãðàìè (ñïîñòåð³ãàâñÿ øóì áà-
çîâî¿ ë³í³¿, ÿêèé çàâàæàâ ï³êó ò³àìåòîêñàìó) òà ðå-
çóëüòàòè ç âèâ÷åííÿ ñïåêòð³â, íàìè áóëî çä³éñíåíî
ñïðîáó âïðîâàäæåííÿ ãðàä³ºíòà äîâæèíè õâèë³, ùî
äîçâîëèëî ïîêðàùèòè ðåçóëüòàò. Îïòèìàëüíèé âà-
ð³àíò ãðàä³ºíò³â äîâæèíè õâèë³ òà êîíöåíòðàö³é
êîìïîíåíò³â ÐÔ íàâåäåíî â òàáëèö³ 3.

Ï³ñëÿ ï³äáîðó îïòèìàëüíèõ óìîâ ÿê³ñíî¿ ³äåíòè-
ô³êàö³¿ çàçíà÷åíèõ ä³þ÷èõ ðå÷îâèí ìîæíà áóëî ïå-
ðåõîäèòè äî ïîáóäîâè ãðàäóþâàëüíèõ çàëåæíîñòåé
ïëîù õðîìàòîãðàô³÷íèõ ï³ê³â (äëÿ ïðîï³êîíàçîëó,
äèôåíîêîíàçîëó òà ñåäàêñàíó – ñóìè ïëîù õðîìà-
òîãðàô³÷íèõ ï³ê³â äâîõ ³çîìåð³â) ñïîëóê â³ä ¿õ êîí-
öåíòðàö³é ó ãðàäóþâàëüíîìó ðîç÷èí³ ñóì³ø³. Äëÿ
öüîãî â ³íæåêòîð õðîìàòîãðàôà ç ïåòëåþ 20 ìêë
ââîäèëè ãðàäóþâàëüí³ ðîç÷èíè ñóì³ø³, ïî÷èíàþ÷è
ç ðîç÷èíó ç ìàêñèìàëüíîþ êîíöåíòðàö³ºþ. Ãðàäóþ-
âàëüí³ çàëåæíîñò³ äëÿ êîæíî¿ ç äîñë³äæóâàíèõ ñïî-
ëóê áóëî ïîáóäîâàíî ó â³äïîâ³äíîñò³ äî âèìîã ì³æ-
íàðîäíîãî ñòàíäàðòó [8] òà îïèñàíî ð³âíÿííÿìè
ë³í³éíî¿ ðåãðåñ³¿, êîåô³ö³ºíòè êîðåëÿö³¿ ñòàíîâèëè
íå ìåíøå 0,999. Òèïîâà õðîìàòîãðàìà ñóì³ø³ äîñ-
ë³äæóâàíèõ ñïîëóê ïðèâåäåíà íà ðèñóíêó 3.

Çàãàëüíà ñõåìà ìåòîäèêè âèçíà÷åííÿ ì³êðîê³ëü-
êîñòåé ïåñòèöèä³â â îá’ºêòàõ äîâê³ëëÿ ïåðåäáà÷àº

Ðèñ. 2. Ñïåêòðè ïîãëèíàííÿ äîñë³äæóâàíèõ ñïîëóê

Òàáëèöÿ 3
Ïðîô³ëü ãðàä³ºíò³â äîâæèíè õâèë³ òà êîíöåíòðàö³é
êîìïîíåíò³â ðóõîìî¿ ôàçè äëÿ õðîìàòîãðàô³÷íîãî

ðîçä³ëåííÿ äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí íà êîëîíö³
250/4,6 Nucleosil 100-5 Ñ18
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Ðèñ. 3. Õðîìàòîãðàìà ðîç÷èíó ñóì³ø³ äîñë³äæóâàíèõ ñïîëóê ç ìàñîâîþ êîíöåíòðàö³ºþ êîæíî¿ 0,5 ìêã/ìë (à),
åêñòðàêòó ïðîáè âîäè ç âíåñåííÿì ñóì³ø³ äîñë³äæóâàíèõ ñïîëóê ç êîíöåíòðàö³ºþ êîæíî¿ 0,001 ìã/äì3 (á),
åêñòðàêòó ïðîáè ïîâ³òðÿ ç âíåñåííÿì ñóì³ø³ äîñë³äæóâàíèõ ñïîëóê ç êîíöåíòðàö³ºþ êîæíî¿ 0,05 ìã/ì3 (â)

â

à

á

âèëó÷åííÿ ä³þ÷î¿ ðå÷îâèíè ç ïðîáè, î÷èùåííÿ åê-
ñòðàêòó â³ä ñóïóòí³õ äîì³øîê, êîíöåíòðóâàííÿ,
³äåíòèô³êàö³þ òà ê³ëüê³ñíå âèçíà÷åííÿ ç çàñòîñóâàí-
íÿì çîâí³øíüîãî ñòàíäàðòó. Àäåêâàòíà ìåòîäèêà
ïîâèííà çàáåçïå÷óâàòè âèçíà÷åííÿ àíàë³çîâàíî¿
ñïîëóêè íà ð³âí³ (70-120) %, ùî âñòàíîâëþþòü, ðîç-
ðîáëÿþ÷è ìåòîäèêó, ìåòîäîì äîäàâàííÿ ñòàíäàðò-
íèõ ðîç÷èí³â äî êîíòðîëüíèõ çðàçê³â îá’ºêò³â, ùî
àíàë³çóþòüñÿ [1]. ßêùî ñåðåäíº çíà÷åííÿ âèçíà÷åí-
íÿ ìåíøå â³ä çàçíà÷åíèõ âåëè÷èí, äî ôîðìóëè ðîç-
ðàõóíê³â ââîäÿòü ïîïðàâî÷íèé êîåô³ö³ºíò [1].

Íàñòóïíèì åòàïîì íàøîãî äîñë³äæåííÿ áóëà
ðîçðîáêà ñïîñîáó ï³äãîòîâêè ïðîá âîäè òà ïîâ³òðÿ
äî ïîäàëüøîãî õðîìàòîãðàô³÷íîãî âèçíà÷åííÿ â
íèõ äîñë³äæóâàíèõ ñïîëóê.

Îñíîâíèì ìåòîäîì âèëó÷åííÿ ïåñòèöèä³â ç
îá’ºêò³â àãðîåêîñèñòåìè çàëèøàºòüñÿ ð³äèííà åêñò-
ðàö³ÿ [2]. Âðàõîâóþ÷è ô³çèêî-õ³ì³÷í³ âëàñòèâîñò³
äîñë³äæóâàíèõ ä³þ÷èõ ðå÷îâèí, ïðè ï³äáîð³ äëÿ
íèõ îïòèìàëüíîãî åêñòðàãåíòó ³ç âîäè ìè âèïðîáî-
âóâàëè åòèëàöåòàò, äèõëîðìåòàí, ñóì³ø «åòèëàöåòàò
+ äèõëîðìåòàí». Ïàðàëåëüíî ïåðåâ³ðÿëè á³ëüø ñó-
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÷àñíèé ìåòîä – òâåðäîôàçîâó åêñòðàêö³þ, çàñòîñî-
âóþ÷è êàðòðèäæ³ Strata™-X Polymeric Reversed
Phase, Strata™ CN, Strata™ C18-e.

Çàäîâ³ëüí³ ðåçóëüòàòè áóëî îäåðæàíî ïðè åêñò-
ðàêö³¿ äîñë³äæóâàíèõ ñïîëóê ç ïðîá âîäè (500 ìë)
ïðè ðÍ 3 (çà äîïîìîãîþ õëîðîâîäíåâî¿ êèñëîòè,
êîíòðîëü ðÍ çà ³íäèêàòîðíèì ïàïåðîì Acilit® ðÍ
0-6,0, ô. Ìåðê) äèõëîðìåòàíîì (òðè÷³ ïîðö³ÿìè ïî
50 ìë).

Ñîðáö³éíèì ìàòåð³àëîì äëÿ ïðîá ïîâ³òðÿ îáðàëè
ô³ëüòð «ñèíÿ ñòð³÷êà», ùî çàáåçïå÷óâàâ ñîðáö³þ òà
â³äñóòí³ñòü ïðîñêîêó ñïîëóê (àñï³ðàö³ÿ ç³ øâèäê³-
ñòþ 1ë/õâ âïðîäîâæ 20 õâ). Ïðè ï³äáîð³ åêñòðàãåíòó
äîñë³äæóâàíèõ ñïîëóê ³ç ñîðáö³éíîãî ìàòåð³àëó ìè
âèïðîáîâóâàëè åòèëàöåòàò, äèõëîðìåòàí, àöåòîí,
àöåòîí³òðèë, ¿õ ñóì³ø³. Åêñòðàêö³ÿ äîñë³äæóâàíèõ
ñïîëóê ç ñîðáö³éíîãî ìàòåð³àëó ñïî÷àòêó äâ³÷³ ïîð-
ö³ÿìè ïî 30 ìë ñóì³ø³ «àöåòîí + åòèëàöåòàò»
(70+30), ïîò³ì – ñóì³øøþ «àöåòîí³òðèë + òðèôòî-
ðîöòîâà êèñëîòà» (30 ìë+1 ìë) äàëà îïòèìàëüí³ ðå-
çóëüòàòè.

Îòðèìàí³ åêñòðàêòè ñóøèëè áåçâîäíèì ñóëüôà-
òîì íàòð³þ, ô³ëüòðóâàëè ÷åðåç ïàïåðîâèé ô³ëüòð òà
êîíöåíòðóâàëè íà ðîòàö³éíîìó âèïàðíèêó ïðè òåì-
ïåðàòóð³ âîäÿíî¿ áàí³ íå âèùå çà 35 °Ñ. Åêñòðàêòè
íå ïîòðåáóâàëè î÷èùåííÿ â³ä äîì³øîê; ñóõ³ çàëèø-
êè ðîç÷èíÿëè â 2 ìë ñóì³ø³ «àöåòîí³òðèë + 0,1 %
âîäíèé ðîç÷èí îðòîôîñôîðíî¿ êèñëîòè» (70+30) òà
ï³ääàâàëè õðîìàòîãðàô³÷íîìó àíàë³çó.

²äåíòèô³êàö³þ äîñë³äæóâàíî¿ ðå÷îâèíè â åêñò-
ðàêòàõ ïðîá ïðîâîäèëè çà ÷àñîì ¿¿ óòðèìóâàííÿ â
ãðàäóþâàëüíèõ ðîç÷èíàõ ñóì³ø³, ê³ëüê³ñíå âèçíà-
÷åííÿ – çà â³äïîâ³äíîþ çàëåæí³ñòþ ïëîù³ õðîìàòîã-
ðàô³÷íîãî ï³êó ñïîëóêè â³ä êîíöåíòðàö³¿ â ãðàäóþ-
âàëüíîìó ðîç÷èí³ ñóì³ø³. Íà ðèñóíêó 3 íàâåäåí³
õðîìàòîãðàìè ìîäåëüíèõ ïðîá âîäè òà ïîâ³òðÿ ç
âíåñåííÿì ñóì³ø³ äîñë³äæóâàíèõ ñïîëóê.

Ðîçðîáëåí³ íàìè îïòèìàëüí³ óìîâè ïðîáîï³äãî-
òîâêè òà õðîìàòîãðàô³÷íîãî âèçíà÷åííÿ ïðè
ñóì³ñí³é ïðèñóòíîñò³ 9 ïåñòèöèä³â ð³çíèõ õ³ì³÷íèõ
êëàñ³â, ùî çàñòîñîâóþòüñÿ â ñèñòåì³ çàõèñòó çåðíî-
âèõ çëàêîâèõ êóëüòóð, äîçâîëÿþòü êîíòðîëþâàòè ¿õ
âì³ñò ç ìåæåþ ê³ëüê³ñíîãî âèçíà÷åííÿ êîæíî¿ ñïî-
ëóêè â ïðîá³ âîäè – 0,001 ìã/äì3 òà ïîâ³òðÿ – 0,05
ìã/ì3, òîáòî, äîçâîëÿþòü êîíòðîëþâàòè âñòàíîâëåí³
ã³ã³ºí³÷í³ íîðìàòèâè öèõ ñïîëóê ó âîä³ òà ïîâ³òð³
ðîáî÷î¿ çîíè.

ÂÈÑÍÎÂÊÈ

Ðîçðîáëåíî óìîâè îäíî÷àñíîãî âèçíà÷åííÿ ãåðá-
³öèä³â ïðîñóëüôóðîíó ³ ï³íîêñàäåíó, ³íñåêòèöèä³â
ò³àìåòîêñàìó ³ ëÿìáäà-öèãàëîòðèíó, ôóíã³öèä³â
ôëóä³îêñîí³ëó, ñåäàêñàíó, òåáóêîíàçîëó, ïðîï³êîíà-
çîëó, äèôåíîêîíàçîëó ìåòîäîì âèñîêîåôåêòèâíî¿
ð³äèííî¿ õðîìàòîãðàô³¿ ïðè ñóì³ñí³é ïðèñóòíîñò³ â
ïðîáàõ âîäè òà ïîâ³òðÿ, ùî äîçâîëÿº ï³äâèùèòè

åôåêòèâí³ñòü àíàë³çó òà çìåíøèòè âèòðàòè íà éîãî
ïðîâåäåííÿ.

Âïðîâàäæåííÿ ðîçðîáëåíèõ ìåòîä³â â ïðàêòèêó
ðîáîòè óñòàíîâ Äåðæïðîäñïîæèâñëóæáè Óêðà¿íè,
Ì³í³ñòåðñòâà åíåðãåòèêè òà çàõèñòó äîâê³ëëÿ Óêðà¿-
íè, Ì³í³ñòåðñòâà ðîçâèòêó åêîíîì³êè, òîðã³âë³ òà
ñ³ëüñüêîãî ãîñïîäàðñòâà Óêðà¿íè ñïðèÿòèìå ïîêðà-
ùåííþ ìîí³òîðèíãó ïåñòèöèä³â â îá’ºêòàõ äîâê³ëëÿ
òà ïðîâåäåííþ çàõîä³â ç ïðîô³ëàêòèêè ¿õ øê³äëèâî-
ãî âïëèâó íà çäîðîâ’ÿ íàñåëåííÿ.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êòó ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîìåðö³éíî¿ ï³äòðèìêè.
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Àêòóàëüíîñòü. Ñåãîäíÿ ñóùåñòâóåò ïîòðåáíîñòü â íàó÷íîì îáîñíîâàíèè âûáîðà ìåòîäà ðàçðàáîòêè óñëîâèé êà÷åñòâåí-

íîé èäåíòèôèêàöèè è êîëè÷åñòâåííîãî îïðåäåëåíèÿ ïåñòèöèäîâ Àêñèàë 050 ÅÑ, Ïèê 75 WG, Òèëò 250 ÅÑ, Ìàãíåëëî 350 ÅÑ,
Ýíæèî 247 SÑ, Êàðàòý Çåîí 050 ÑS, âõîäÿùèõ â ñèñòåìó çàùèòû çåðíîâûõ çëàêîâûõ êóëüòóð ïðè ñîâìåñòíîì ïðèñóòñòâèè,
à òàêæå óñëîâèé ïîäãîòîâêè ê àíàëèçó ïðîá âîäû è âîçäóõà. Ýòî ïîçâîëèò êîíòðîëèðîâàòü óñòàíîâëåííûå ãèãèåíè÷åñêèå
íîðìàòèâû è ìèíèìèçèðîâàòü èõ íåãàòèâíîå âëèÿíèå íà çäîðîâüå íàñåëåíèÿ è îêðóæàþùóþ ñðåäó.

Öåëü: ðàçðàáîòêà ìåòîäèê àíàëèòè÷åñêîãî îïðåäåëåíèÿ 9 äåéñòâóþùèõ âåùåñòâ 7 ïåñòèöèäíûõ ïðåïàðàòîâ ñèñòåìû çà-
ùèòû ïøåíèöû è ÿ÷ìåíÿ ïðè èõ ñîâìåñòíîì ïðèñóòñòâèè â âîäå è âîçäóõå.

Ìàòåðèàëû è ìåòîäû. Õðîìàòîãðàôè÷åñêèé àíàëèç ïðîâîäèëè íà æèäêîì õðîìàòîãðàôå ôèðìû Øèìàäçó (ßïîíèÿ).
Óïðàâëåíèå õðîìàòîãðàôîì, ðåãèñòðàöèÿ, àíàëèç è õðàíåíèå õðîìàòîãðàôè÷åñêèõ äàííûõ îñóùåñòâëÿëè ñ èñïîëüçîâàíèåì
ïðîãðàììíîãî îáåñïå÷åíèÿ S / w LCsolution. Äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè ðåçóëüòàòîâ èñïîëüçîâàëè ïàêåò ñòàòèñòè÷åñêèõ
ïðîãðàìì IBM SPSS StatisticsBase v.22 è MS Exñel.

Ðåçóëüòàòû. Ðàçðàáîòàííûå íàìè îïòèìàëüíûå óñëîâèÿ ïðîáîïîäãîòîâêè è õðîìàòîãðàôè÷åñêîãî îïðåäåëåíèÿ ïðè ñî-
âìåñòíîì ïðèñóòñòâèè 9 ïåñòèöèäîâ ðàçëè÷íûõ õèìè÷åñêèõ êëàññîâ, ïðèìåíÿåìûå â ñèñòåìå çàùèòû çåðíîâûõ çëàêîâûõ
êóëüòóð, ïîçâîëÿþò êîíòðîëèðîâàòü èõ ñîäåðæàíèå ñ ïðåäåëîì êîëè÷åñòâåííîãî îïðåäåëåíèÿ êàæäîãî ñîåäèíåíèÿ â ïðîáå
âîäû – 0,001 ìã / äì3 è âîçäóõà – 0,05 ìã/ì3, òî åñòü, ïîçâîëÿþò êîíòðîëèðîâàòü óñòàíîâëåííûå ãèãèåíè÷åñêèå íîðìàòèâû
ýòèõ ñîåäèíåíèé â âîäå è âîçäóõå ðàáî÷åé çîíû.

Âûâîäû. Ðàçðàáîòàíû óñëîâèÿ îäíîâðåìåííîãî îïðåäåëåíèÿ ãåðáèöèäîâ ïðîñóëüôóðîíà è ïèíîêñàäåíà, èíñåêòèöèäîâ
òèàìåòîêñàìà è ëÿìáäà-öèãàëîòðèíà, ôóíãèöèäîâ ôëóäèîêñîíèëà, ñåäàêñàíà, òåáóêîíàçîëà, ïðîïèêîíàçîëà, äèôåíîêîíàçîëà
ìåòîäîì âûñîêîýôôåêòèâíîé æèäêîñòíîé õðîìàòîãðàôèè ïðè ñîâìåñòíîì ïðèñóòñòâèè â ïðîáàõ âîäû è âîçäóõà, ÷òî ïîçâî-
ëÿåò ïîâûñèòü ýôôåêòèâíîñòü àíàëèçà è óìåíüøèòü çàòðàòû íà åãî ïðîâåäåíèå.
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OPTIMIZATION OF PESTICIDES RESIDUES ANALYTICAL CONTROL
IN CEREAL CROPS PROTECTION SYSTEM

Korshun Ì.Ì., Korshun Î.Ì., Lipavska À.Î., Zinchenko Ò.²., Bilous S.V., Àvramchuk À.Î.

Institute of Hygiene and Ecology of Bogomolets National Medical University, Kyiv, Ukraine
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Relevance. The scientific substantiation of the method selection, the development of conditions for qualitative identification and
quantitative determination of Axial 050 EC, Peak 75 WG, Tilt 250 EC, Magnello 350 EC, Enzhio 247 SS, Karate Zeon 050 CC
pesticides (by its simultaneous presence) used in cereal crops protection system was given in the article, as well as preparation
conditions for the analysis of water and air samples were described, which will allow to control the established hygienic standards and
minimize pesticide negative impact on population health and the environment.

Objective of the research is to develop methods for the analytical determination of 9 active substances of 7 pesticide preparations
applied in the wheat and barley protection system with its simultaneous presence in water and air.

Materials and methods. Chromatographic analysis was performed by Shimazu (Japan) liquid chromatograph. Chromatograph
control, recording, analysis and storage of chromatographic data were performed using S/w LC solution software. The package of
IBM SPSS StatisticsBase v.22 and MS Exel statistical programs was used for statistical processing of results.

Results. The developed optimal conditions of sample preparation and chromatographic determination in the combined presence
of 9 different chemical classes pesticides used in the cereal crops protection system will allow to control their content with the limit
of quantitative determination of each compound 0,001 mg/dm3 in the water sample, and 0,05 mg/m3 in the air, thus allowing control
the established hygienic standards of these compounds in the water and in the working zone air.

Conclusions. The conditions for simultaneous determination of prosulfuron and pinoxaden herbicides, thiamethoxam and lambda-
cyhalothrin insecticides, fludioxonil, sedaxane, tebuconazole, propiconazole, diphenoconazole fungicides in its combined presence in
the water or air samples by high-efficiency liquid chromatography method were elaborated allowing the efficiency of analysis to be
increased and its total price to be reduced.

Keywords: pesticides, cereals, limit of quantification, high performance liquid chromatography (HPLC).
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Àêòóàëüí³ñòü. Â³äîìî, ùî ïñèõîëîã³÷í³ ôàêòîðè
âïëèâàþòü íà çàõâîðþâàí³ñòü ³ ñìåðòí³ñòü â³ä ñåð-
öåâî-ñóäèííèõ çàõâîðþâàíü â ò³é æå ì³ð³, ÿê äåìîã-
ðàô³÷í³ ³ êë³í³÷í³ [1]. Ïñèõîñîö³àëüíèé ñòðåñ óñê-
ëàäíþº ïåðåá³ã ñåðöåâî-ñóäèííèõ çàõâîðþâàíü [2],
º íåñïðèÿòëèâèì ïðîãíîñòè÷íèì ôàêòîðîì óðàæåí-
íÿ «îðãàí³â-ì³øåíåé» ³ íåçàëåæíèì ôàêòîðîì ðèçè-
êó ñìåðò³ ïðè àðòåð³àëüí³é ã³ïåðòåíç³¿ (ÀÃ) [3].

Ïðîáëåìà âïëèâó ³íäèâ³äóàëüíî-òèïîëîã³÷íèõ
âëàñòèâîñòåé îñîáèñòîñò³ íà ðîçâèòîê ÀÃ ðîçãëÿ-
äàºòüñÿ ç äâîõ ïîçèö³é: îäíà ç íèõ ïåðåäáà÷àº âèç-
íàííÿ òîãî, ùî çì³íè îñîáèñòîñò³ ³ çàãîñòðåííÿ ÿêè-
õîñü ¿¿ ðèñ â³äáóâàºòüñÿ ï³ä áåçïîñåðåäí³ì âïëèâîì
õâîðîáè ³ çàëåæèòü â³ä ¿¿ òÿæêîñò³ ³ ïåðåá³ãó ïàòîëî-
ã³÷íîãî ïðîöåñó, ³íøà áàçóºòüñÿ íà òîìó, ùî ïåâí³
ðèñè îñîáèñòîñò³ ìîæóòü ïðèçâîäèòè äî ðîçâèòêó
ÀÃ. Òàê, äîâåäåíî, ùî ïàö³ºíòè ³ç ÀÃ, ïîð³âíÿíî ç

êîíòðîëüíîþ ãðóïîþ, çã³äíî Neurotic Personality
Questionnaire, âèÿâëÿþòü á³ëüø³ ïðîÿâè íåéðîòè÷-
íîñò³ [4]. Çà äîïîìîãîþ øêàëè DASS (Depression,
Anxiety and Stress Scale) ó ïàö³ºíò³â ³ç ÀÃ âñòàíîâ-
ëåíî ò³ñíèé çâ’ÿçîê ì³æ ð³âíåì äåïðåñ³¿, òðèâîæ-
íîñò³, ñòðåñó ³ ïîðóøåííÿì çàãàëüíó ñòàíó òà ð³âíåì
ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó (ÀÒ) [5].

Ìåòîþ äîñë³äæåííÿ áóëî âñòàíîâèòè ³íäèâ³äó-
àëüíî-òèïîëîã³÷í³ îñîáëèâîñò³ ï³äë³òê³â ³ç ïåðâèí-
íîþ ÀÃ.
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Àêòóàëüí³ñòü. Ïåâí³ ðèñè îñîáèñòîñò³ ìîæóòü ñïðèÿòè ðîçâèòêó ðÿäó çàõâîðþâàíü, â òîìó ÷èñë³ ñåðöåâî-ñóäèííèõ. Ó
äîðîñëèõ ïàö³ºíò³â ³ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïåðòåíç³ºþ á³ëüø âèðàæåíà íåéðîòè÷í³ñòü, à ð³âåíü àðòåð³àëüíîãî òèñêó
(ÀÒ) ìàº ò³ñíèé çâ’ÿçîê ³ç ð³âíåì äåïðåñ³¿, òðèâîæíîñò³, ñòðåñó.

Ìåòà: âñòàíîâèòè ³íäèâ³äóàëüíî-òèïîëîã³÷í³ îñîáëèâîñò³ ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ.
Ìàòåð³àëè òà ìåòîäè. Â Êè¿âñüêîìó ì³ñüêîìó öåíòð³ ä³àãíîñòèêè òà êîðåêö³¿ âåãåòàòèâíèõ äèñôóíêö³é ó ä³òåé Äèòÿ÷î¿

êë³í³÷íî¿ ë³êàðí³ ¹6 ïðîâåäåíî êîìïëåêñíå êë³í³÷íå òà ïñèõîëîã³÷íå äîñë³äæåííÿ 34 ï³äë³òê³â (6 ä³â÷àòîê, 28 õëîï÷èê³â)
â³êîì 13-17 ðîê³â (â ñåðåäíüîìó – 14,70±1,46 ðîê³â), ÿê³ çíàõîäèëèñü íà ñòàö³îíàðíîìó ë³êóâàíí³ ç ïðèâîäó ïåðâèííî¿ ÀÃ.
Äëÿ ïñèõîä³àãíîñòèêè çàñòîñîâóâàëè áàãàòîôàêòîðíå äîñë³äæåííÿ îñîáèñòîñò³ Ð.-Á. Êåòòåëëà.

Ðåçóëüòàòè. Çà äàíèìè äîáîâîãî ìîí³òîðóâàííÿ ÀÒ, ó 25 ï³äë³òê³â âèÿâëåíî ñòàá³ëüíó, ó 6 – ëàá³ëüíó ôîðìó ÀÃ, ó 3 –
íåñòàá³ëüíèé àðòåð³àëüíèé òèñê (ÀÒ).

Â ñåðåäíüîìó ó ïðîô³ë³ îñîáèñòîñò³ ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ âèÿâëåíî â³äíîñíî âèñîê³ çíà÷åííÿ çà ôàêòîðàìè Å (äîì-
³íàíòí³ñòü), Q3 (çàðîçóì³ë³ñòü), Î (ã³ïîòèì³ÿ, ïî÷óòòÿ ïðîâèíè, òðèâîãà) (â³äïîâ³äíî, 6,39±2,01 áàë³â, 6,22±1,99 áàë³â òà
6,16±2,61 áàë³â) òà íèçüê³ çíà÷åííÿ çà ôàêòîðàìè Ì (ïðàêòè÷í³ñòü, òðàäèö³éí³ñòü) òà ² (æîðñòê³ñòü, ðåàë³ñòè÷í³ñòü) (â³äïîâ³-
äíî, 4,00±1,98 áàë³â òà 4,03±1,92 áàë³â). Ó õëîï÷èê³â ³ç ïåðâèííîþ ÀÃ, ïîð³âíÿíî ³ç ä³â÷àòêàìè, äîñòîâ³ðíî çíèæåíå â ñåðåä-
íüîìó çíà÷åííÿ ôàêòîð³â I (3,68±1,61 ïðîòè 6,00±1,90; P<0,05) òà Q4 (4,89±1,73 ïðîòè 6,50±1,22; P<0,05) ³ â ñåðåäíüîìó âèùå
çíà÷åííÿ ôàêòîðó Ñ (5,14±2,17 ïðîòè 3,33±2,07; P<0,05), ùî â³äïîâ³äàº á³ëüø ÷îëîâ³÷èì ðèñàì îñîáèñòîñò³ (ìåíø³ ÷óòëèâ³ñòü
òà åìîö³éí³ñòü, ìóæí³ñòü òîùî).

Ñåðåäíüîäîáîâ³ ïîêàçíèêè ä³àñòîë³÷íîãî ÀÒ ³ ãåìîäèíàì³÷íîãî ÀÒ, à òàêîæ ñåðåäíüîäîáîâà ×ÑÑ çâîðîòíî äîñòîâ³ðíî
(P<0,05) êîðåëþâàëè ³ç çíà÷åííÿì ôàêòîðà Q2 (â³äïîâ³äíî r=-0,50, r=-0,35, r=-0,50).

Â ñåðåäíüîìó ïðîô³ëü îñîáèñòîñò³ ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ â³äð³çíÿºòüñÿ ñõèëüí³ñòþ äî òàêèõ ³íäèâ³äóàëüíî-òèïîëîã-
³÷íèé ðèñ: äîì³íàíòí³ñòü, çàðîçóì³ë³ñòü, ã³ïîòèì³ÿ, ïî÷óòòÿ ïðîâèíè, òðèâîãà, ïðàêòè÷í³ñòü, òðàäèö³éí³ñòü, æîðñòê³ñòü, ðåàë-
³ñòè÷í³ñòü, ùî ìîæå ïîÿñíþâàòèñü çíà÷íèì ïåðåâàæàííÿì õëîï÷èê³â. Êîíôîðì³çì, à, îòæå, çàëåæí³ñòü â³ä ÷óæî¿ äóìêè, ó
ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ êîðåëþâàëà ³ç ï³äâèùåííÿì ä³àñòîë³÷íîãî àðòåð³àëüíîãî òèñêó òà ñåðåäíüîäîáîâî¿ ÷àñòîòè ñåðöå-
âèõ ñêîðî÷åíü.

Âèñíîâîê. Âêàçàí³ ãåíäåðí³ îñîáëèâîñò³ îñîáèñòîñò³ ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ (êîíôîðì³çì, òðèâîæí³ñòü) íåîáõ³äíî
âðàõîâóâàòè ïðè ðîçðîáö³ ïðîãðàìè ìåäèêî-ïñèõîëîã³÷íîãî ñóïðîâîäó.

Êëþ÷îâ³ ñëîâà: ïåðâèííà àðòåð³àëüíà ã³ïåðòåíç³ÿ, ï³äë³òêè, ³íäèâ³äóàëüíî-òèïîëîã³÷íà õàðàêòåðèñòèêà.

ÌÅÄÈ×ÍÀ ÏÑÈÕÎËÎÃ²ß
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(6 ä³â÷àòîê, 28 õëîï÷èê³â) â³êîì 13-17 ðîê³â (â ñå-
ðåäíüîìó – 14,70±1,46 ðîê³â), ÿê³ çíàõîäèëèñü íà
ñòàö³îíàðíîìó ë³êóâàíí³. Êðèòåð³¿ âêëþ÷åííÿ: ïåð-
âèííèé õàðàêòåð ÀÃ (ëàá³ëüíà àáî ñòàá³ëüíà ôîð-
ìà), â³ê 13-17 ðîê³â; ïî³íôîðìîâàíà çãîäà íà ïðîâå-
äåííÿ äîñë³äæåííÿ. Êðèòåð³¿ íå âêëþ÷åííÿ:
âòîðèííèé õàðàêòåð ÀÃ, íàÿâí³ñòü òÿæêî¿ ôîðìè
ïåðâèííî¿ ÀÃ ³ç ã³ïåðòåíçèâíèìè êðèçàìè, â³äìîâà
áðàòè ó÷àñòü ó äîñë³äæåííi.

Ä³àãíîç «àðòåð³àëüíà ã³ïåðòåíç³ÿ» âñòàíîâëþâàâ-
ñÿ çà ðåçóëüòàòàìè äîáîâîãî ìîí³òîðóâàííÿ ÀÒ ç
âèêîðèñòàííÿì ìîí³òîð³â «ABMP-04/M» ô³ðìè
«MEDITECH» (Óãîðùèíà) çà îïèñàíèìè ðàí³øå
êðèòåð³ÿìè [6].

Äëÿ ïñèõîä³àãíîñòèêè çàñòîñîâóâàëè áàãàòîôàê-
òîðíå äîñë³äæåííÿ îñîáèñòîñò³ Ð.-Á. Êåòòåëëà. Ïàö-
³ºíòó ïðîïîíóâàëè îáðàòè îäèí ç òðüîõ âàð³àíò³â
â³äïîâ³äåé íà êîæíå ç 105 çàïèòàíü. Îáðîáêà îòðè-
ìàíèõ äàíèõ ïðîâîäèëàñü çà äîïîìîãîþ êëþ÷à.
Ñóìà áàë³â ç êîæíî¿ âèä³ëåíî¿ ãðóïè ïèòàíü äîçâî-
ëÿëà âèçíà÷èòè çíà÷åííÿ ïåâíîãî ôàêòîðà, ÿêå
ïîò³ì ïåðåâîäèëîñü çà äîïîìîãîþ ñïåö³àëüíèõ òàá-
ëèöü â ñòàíäàðòí³ îäèíèö³ (ñòåíè), ÿê³ ðîçïîä³ëÿ-
þòüñÿ çà á³ïîëÿðíîþ øêàëîþ ç ìåæîâèìè çíà÷åííÿ-
ìè â 1 ³ 10 áàë³â. Ê³ëüê³ñòü áàë³â â³ä 1 äî 5,5
ââàæàëàñü íåãàòèâíèì; 5,5-10 – ïîçèòèâíèì çíà÷åí-
íÿì ôàêòîðà. Çà äîïîìîãîþ ñïåö³àëüíî ðîçðîáëåíî¿
àíêåòè «Ñàìîïî÷óòòÿ òà çâè÷êè» âèâ÷àëè îñîáëè-
âîñò³ ñàìîïî÷óòòÿ òà ïîâåä³íêè ï³äë³òê³â, ÷àñòîòó òà
õàðàêòåð ³íñîìí³¿, ÷àñòîòó òà õàðàêòåð ãîëîâíîãî
áîëþ. ×àñòîòó ñèìïòîì³â âèðàæàëè ó áàëàõ â³ä 0 –
«íå áóâàº», äî 4 – «ùîäíÿ (ùîíî÷³)»; âèðàæåí³ñòü
ñèìïòîì³â – â³ä 1 – «ëåãê³ ïðîÿâè» äî 4 – «äóæå
³íòåíñèâí³ ïðîÿâè». Àíêåòó çàïîâíèëè 30 ï³äë³òê³â
(5 ä³â÷àòîê ³ 25 õëîï÷èê³â).

Ñòàòèñòè÷íà îáðîáêà ðåçóëüòàò³â äîñë³äæåííÿ
ïðîâîäèëàñü çà äîïîìîãîþ ë³öåíç³éíîãî îô³ñíîãî
ïàêåòó Microsoft Excel 2010 òà ïðîãðàìè IBM SPSS
Statistics Base 22. Çàñòîñóâàëè ïàðàìåòðè÷í³ ìåòî-
äè äîñë³äæåííÿ (ðîçðàõóíîê ñåðåäíüî¿ âåëè÷èíà òà
ñòàíäàðòíîãî â³äõèëåííÿ), êîðåëÿö³éíèé àíàìíåç.
Ïðè çíà÷åíí³ Ð<0,05 ðåçóëüòàòè ââàæàëè äîñòîâ³ð-
íèìè.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ó âñ³õ îáñòåæåíèõ ä³òåé ïåð³îäè÷íî â³äì³÷àâñÿ
ãîëîâíèé á³ëü, ïðè öüîìó ó 36,7% – ùîäíÿ, ó 40% –
2-3 ðàçè íà òèæäåíü, ó ðåøòè – 2-3 ðàçè íà ì³ñÿöü
àáî ð³äøå. ²íòåíñèâíèé àáî äóæå ³íòåíñèâíèé ãî-
ëîâíèé á³ëü áóâ ó 43,3% ï³äë³òê³â, ó ðåøòè – ïî-
ì³ðíî¿ àáî ëåãêî¿ ³íòåíñèâíîñò³. Ó 10,0% ï³äë³òê³â
ùîíî÷³ â³äì³÷àëîñü áåçñîííÿ, ó 16,7% – 2-3 ðàçè íà
òèæäåíü, ó 13,3% – 2-3 ðàçè íà ì³ñÿöü, ó ðåøòè
äóæå ð³äêî. Ó òðåòèíè (30,0%) ï³äë³òê³â ïîðóøåííÿ
ñíó áóëè ³íòðàñîìí³÷í³, ó 36,7% – ïðåñîìí³÷í³, ó
ðåøòè ïåðåâàæíî ïîñòñîìí³÷í³.

Çà äàíèìè äîáîâîãî ìîí³òîðóâàííÿ ÀÒ, ó 25
ï³äë³òê³â âèÿâëåíî òàê³ äîáîâ³ ïðîô³ë³ àðòåð³àëüíî-
ãî òèñêó (ÄÏÀÒ): ñòàá³ëüíó ôîðìó ÀÃ, ó 6 – ëàá³ëü-
íó ôîðìó ÀÃ, ó 3 – íåñòàá³ëüíèé ÀÒ (çà äàíèìè îô-
³ñíîãî âèì³ðþâàííÿ ó íèõ áóëà ïðåã³ïåðòåíç³ÿ).
Ðåçóëüòàòè äîáîâîãî ìîí³òîðóâàííÿ ÀÒ ïðåäñòàâ-
ëåí³ â òàáëèö³ 1. Â ñåðåäíüîìó ïîêàçíèêè ÀÒ (ñå-
ðåäíüîäîáîâîãî ñèñòîë³÷íîãî, ä³àñòîë³÷íîãî, ãåìî-
äèíàì³÷íîãî òà ïóëüñîâîãî) ñóòòºâî íå â³äð³çíÿëèñü
ó ä³â÷àòîê ³ õëîï÷èê³â), ñåðåäíüîäîáîâà ÷àñòîòà
ñåðöåâèõ ñêîðî÷åíü (×ÑÑ) ó õëîï÷èê³â áóëà äîñòî-
â³ðíî ìåíøîþ (75,27±13,16 óä./õâ. ïðîòè
85,32±13,35 óä./õâ.; P<0,05).

Çã³äíî äàíèõ, íàâåäåíèõ íà ðèñóíêó 1, â ñåðåäíü-
îìó ó ïðîô³ë³ îñîáèñòîñò³ ï³äë³òê³â ³ç ïåðâèííîþ
ÀÃ âèÿâëåíî â³äíîñíî âèñîê³ çíà÷åííÿ çà ôàêòîðà-
ìè Å (äîì³íàíòí³ñòü), Q3 (çàðîçóì³ë³ñòü), Î (ã³ïîòè-
ì³ÿ, ïî÷óòòÿ ïðîâèíè, òðèâîãà) (â³äïîâ³äíî,
6,39±2,01 áàë³â, 6,22±1,99 áàë³â òà 6,16±2,61 áàë³â)
òà íèçüê³ çíà÷åííÿ çà ôàêòîðàìè Ì (ïðàêòè÷í³ñòü,
òðàäèö³éí³ñòü) òà ² (æîðñòê³ñòü, ðåàë³ñòè÷í³ñòü)
(â³äïîâ³äíî, 4,00±1,98 áàë³â òà 4,03±1,92 áàë³â).

Â òàáëèö³ 2 íàâåäåíî ñåðåäíº çíà÷åííÿ ôàêòîð³â
çàëåæíî â³ä ñòàò³ ï³äë³òê³â. Â³äì³÷åíî, ùî ó õëîï-
÷èê³â ³ç ïåðâèííîþ ÀÃ, ïîð³âíÿíî ³ç ä³â÷àòêàìè,
äîñòîâ³ðíî çíèæåíå â ñåðåäíüîìó çíà÷åííÿ ôàê-
òîð³â I (3,68±1,61 ïðîòè 6,00±1,90; P<0,05) òà Q4
(4,89±1,73 ïðîòè 6,50±1,22; P<0,05) ³ â ñåðåäíüîìó
âèùå çíà÷åííÿ ôàêòîðó Ñ (5,14±2,17 ïðîòè
3,33±2,07; P<0,05), ùî â³äïîâ³äàº á³ëüø ÷îëîâ³÷èì
ðèñàì îñîáèñòîñò³ (ìåíø³ ÷óòëèâ³ñòü òà åìîö³é-
í³ñòü, ìóæí³ñòü òîùî).

×àñòîòà ãîëîâíîãî áîëþ äîñòîâ³ðíî êîðåëþâàëà
³ç çíà÷åííÿì ôàêòîðà ² (r=0,41; P<0,05), à ÷àñòîòà
³íñîìí³¿ – ³ç ÷àñòîòîþ ãîëîâíîãî áîëþ (r=0,44;
P<0,05) òà çíà÷åííÿì ôàêòîðó Ñ (r=- 0.42; P<0,05).

Âèÿâëåíî äîñòîâ³ðíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ
òÿæê³ñòþ ³íñîìí³¿ ³ çíà÷åííÿì ôàêòîð³â Î (r=0,41;
P<0,05); Ñ (r=- 0,43; P<0,05), N (r=0,48; P<0,01).

Ñåðåäíüîäîáîâ³ ïîêàçíèêè ä³àñòîë³÷íîãî ÀÒ
³ ãåìîäèíàì³÷íîãî ÀÒ, à òàêîæ ñåðåäíüîäîáîâà ×ÑÑ
çâîðîòíî äîñòîâ³ðíî (P<0,05) êîðåëþâàëè ³ç çíà÷åí-
íÿì ôàêòîðó Q2 (â³äïîâ³äíî r=-0,50, r=-0,35, r=-0,50)

Îòæå â ñåðåäíüîìó ïðîô³ëü îñîáèñòîñò³ ï³äë³ò-
ê³â ³ç ïåðâèííîþ ÀÃ â³äð³çíÿºòüñÿ ñõèëüí³ñòþ äî
òàêèõ ³íäèâ³äóàëüíî-òèïîëîã³÷íèõ ðèñ: äîì³íàíò-
í³ñòü, çàðîçóì³ë³ñòü, ã³ïîòèì³ÿ, ïî÷óòòÿ ïðîâèíè,
òðèâîãà, ïðàêòè÷í³ñòü, òðàäèö³éí³ñòü, æîðñòê³ñòü,
ðåàë³ñòè÷í³ñòü, ùî ìîæå ïîÿñíþâàòèñü çíà÷íèì
ïåðåâàæàííÿì ñåðåä îáñòåæåíèõ ï³äë³òê³â õëîï-
÷èê³â. Êîíôîðì³çì, à îòæå, çàëåæí³ñòü â³ä ÷óæî¿
äóìêè, ó ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ êîðåëþâàëà ³ç
ï³äâèùåííÿì ä³àñòîë³÷íîãî ÀÒ òà ñåðåäíüîäîáîâî¿
×ÑÑ.

×àñòîòà ³ òÿæê³ñòü ³íñîìí³é êîðåëþâàëè ³ç
ð³âíåì åìîö³éíî¿ íåñòàá³ëüíîñò³ îñîáèñòîñò³.
Íàéá³ëüø âèðàæåí³ ïîðóøåííÿ ñíó àñîö³þâàëèñü ³ç
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Ïðèì³òêà: * – äîñòîâ³ðí³ â³äì³ííîñò³ íà ð³âí³ çíà÷óùîñò³ P<0,05

Òàáëèöÿ 1
Ñåðåäí³ (X±SD) çíà÷åííÿ ïàðàìåòð³â äîáîâîãî ïðîô³ëþ àðòåð³àëüíîãî òèñêó ó îáñòåæåíèõ

òðèâîæí³ñòþ (ôàêòîð Î+), åìîö³éíîþ íåñòàá³ëüí³-
ñòþ (ôàêòîð Ñ-), äèïëîìàòè÷í³ñòþ (ôàêòîð N+). Öå
âêàçóº íà çäàòí³ñòü ïàö³ºíò³â ³ç ³íñòðàñîìí³÷íèìè
ðîçëàäàìè áóòè ïîì³ðêîâàíèìè, ëåãêî äðàòóâàòèñü,
âòîìëþâàòèñü â³ä êîíôë³êò³â, àëå ïðè öüîìó áóòè
íàëàøòîâàíèìè íà äèïëîìàòè÷í³ ñòîñóíêè. Ãîëîâí³
áîë³ ÷àñò³øå òóðáóâàëè ïàö³ºíò³â á³ëüø ÷óòëèâèõ, ³ç
òâîð÷îþ óÿâîþ.

ÂÈÑÍÎÂÎÊ

Âêàçàí³ ãåíäåðí³ îñîáëèâîñò³ îñîáèñòîñò³
ï³äë³òê³â ³ç ïåðâèííîþ ÀÃ (êîíôîðì³çì, òðè-
âîæí³ñòü) íåîáõ³äíî âðàõîâóâàòè ïðè ðîçðîáö³ ïðî-
ãðàìè ìåäèêî-ïñèõîëîã³÷íîãî ñóïðîâîäó.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ

Ïðèì³òêà: * – äîñòîâ³ðí³ â³äì³ííîñò³ íà ð³âí³ çíà÷óùîñò³ P<0,05

Òàáëèöÿ 2
Ñåðåäí³ (X±SD) çíà÷åííÿ ôàêòîð³â òåñòó Ð.-Á. Êåòòåëëà

ó îáñòåæåíèõ ä³â÷àòîê ³ õëîï÷èê³â

Ðèñ.1. Ãðàô³ê ïðîô³ëþ îñîáèñòîñò³ ï³äë³òê³â ³ç ïåðâèííîþ àðòåð³àëüíîþ ã³ïåðòåíç³ºþ,
çã³äíî áàãàòîôàêòîðíîãî äîñë³äæåííÿ îñîáèñòîñò³ Ð.-Á. Êåòòåëëà
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Ìèñþðà À.Í., Õàéòîâè÷ Ì.Â.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
alexejscreamo@gmail.com

Àêòóàëüíîñòü. Îïðåäåëåííûå ÷åðòû ëè÷íîñòè ìîãóò ñïîñîáñòâîâàòü ðàçâèòèþ ðÿäà çàáîëåâàíèé, â òîì ÷èñëå ñåðäå÷íî-
ñîñóäèñòûõ. Ó âçðîñëûõ ïàöèåíòîâ ñ ïåðâè÷íîé àðòåðèàëüíîé ãèïåðòåíçèåé (ÀÃ) áîëåå âûðàæåíà íåéðîòè÷íîñòü, à óðîâåíü
àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ) èìååò òåñíóþ ñâÿçü ñ óðîâíåì äåïðåññèè, òðåâîæíîñòè, ñòðåññà.

Öåëü: óñòàíîâèòü èíäèâèäóàëüíî-òèïîëîãè÷åñêèå îñîáåííîñòè ïîäðîñòêîâ ñ ïåðâè÷íîé ÀÃ.
Ìàòåðèàëû è ìåòîäû. Â Êèåâñêîì ãîðîäñêîì öåíòðå äèàãíîñòèêè è êîððåêöèè âåãåòàòèâíûõ äèñôóíêöèé ó äåòåé Äåò-

ñêîé êëèíè÷åñêîé áîëüíèöû ¹6 ïðîâåäåíî êîìïëåêñíîå êëèíè÷åñêîå è ïñèõîëîãè÷åñêîå èññëåäîâàíèå 34 ïîäðîñòêîâ (6 äå-
âî÷åê, 28 ìàëü÷èêîâ) â âîçðàñòå 13-17 ëåò (â ñðåäíåì 14,70 ± 1,46 ëåò), êîòîðûå íàõîäèëèñü íà ñòàöèîíàðíîì ëå÷åíèè ïî
ïîâîäó ïåðâè÷íîé ÀÃ. Äëÿ ïñèõîäèàãíîñòèêè ïðèìåíÿëè ìíîãîôàêòîðíîå èññëåäîâàíèå ëè÷íîñòè Ð.-Á. Êåòòåëëà.

Ðåçóëüòàòû. Ïî äàííûì ñóòî÷íîãî ìîíèòîðèðîâàíèÿ ÀÄ ó 25 ïîäðîñòêîâ âûÿâëåíî ñòàáèëüíóþ, ó 6 – ëàáèëüíóþ ôîð-
ìó ÀÃ, ó 3 – íåñòàáèëüíîå ÀÄ.

Â ñðåäíåì â ïðîôèëå ëè÷íîñòè ïîäðîñòêîâ ñ ïåðâè÷íîé ÀÃ âûÿâëåíî îòíîñèòåëüíî âûñîêèå çíà÷åíèÿ ïî ôàêòîðàì Å (äî-
ìèíàíòíîñòü), Q3 (âûñîêîìåðèå), Â (ãèïîòèìèÿ, ÷óâñòâî âèíû, òðåâîãà) (ñîîòâåòñòâåííî 6,39 ± 2,01 áàëëîâ, 6,22 ± 1,99 áàë-
ëîâ è 6,16 ± 2,61 áàëëîâ) è íèçêèå çíà÷åíèÿ ïî ôàêòîðàì Ì (ïðàêòè÷íîñòü, òðàäèöèîííîñòü) è I (æåñòêîñòü, ðåàëèñòè÷íîñòü)
(ñîîòâåòñòâåííî 4,00 ± 1,98 áàëëîâ è 4,03 ± 1,92 áàëëîâ). Ó ìàëü÷èêîâ ñ ïåðâè÷íîé ÀÃ, ïî ñðàâíåíèþ ñ äåâî÷êàìè, äîñòîâåð-
íî ñíèæåíî â ñðåäíåì çíà÷åíèå ôàêòîðîâ I (3,68 ± 1,61 ïðîòèâ 6,00 ± 1,90; P<0,05) è Q4 (4,89 ± 1,73 ïðîòèâ 6,50 ± 1,22;
P <0,05), â ñðåäíåì âûøå çíà÷åíèå ôàêòîðà Ñ (5,14±2,17 ïðîòèâ 3,33 ± 2,07; P <0,05), ÷òî ñîîòâåòñòâóåò áîëåå ìóæñêèì ÷åð-
òàì ëè÷íîñòè (ìàëàÿ ÷óâñòâèòåëüíîñòü, ìóæåñòâî è ò.ä.).

Ñðåäíåñóòî÷íûå ïîêàçàòåëè äèàñòîëè÷åñêîãî ÀÄ è ãåìîäèíàìè÷åñêîãî ÀÄ, à òàêæå ñðåäíåñóòî÷íàÿ ×ÑÑ îáðàòíî äîñòî-
âåðíî (P <0,05) êîððåëèðîâàëè ñî çíà÷åíèåì ôàêòîðà Q2 (ñîîòâåòñòâåííî r = -0,50, r = -0,35, r = -0,50).

Â ñðåäíåì ïðîôèëü ëè÷íîñòè ïîäðîñòêîâ ñ ïåðâè÷íîé ÀÃ îòëè÷àåòñÿ ñêëîííîñòüþ ê ïðåîáëàäàíèþ äîìèíàíòíîñòè, âû-
ñîêîìåðèÿ, ãèïîòèìèè, ÷óâñòâà âèíû, òðåâîãè, ïðàêòè÷íîñòè, òðàäèöèîííîñòè, æåñòêîñòè, ðåàëèñòè÷íîñòè, ÷òî ìîæåò îáúÿñ-
íÿòüñÿ çíà÷èòåëüíûì ïðåîáëàäàíèåì ìàëü÷èêîâ. Êîíôîðìèçì, à, ñëåäîâàòåëüíî, çàâèñèìîñòü îò ÷óæîãî ìíåíèÿ, ó ïîäðîñò-
êîâ ñ ïåðâè÷íîé ÀÃ êîððåëèðîâàëà ñ ïîâûøåíèåì äèàñòîëè÷åñêîãî ÀÄ è ñðåäíåñóòî÷íîé ×ÑÑ.

Âûâîä. Óêàçàííûå ãåíäåðíûå îñîáåííîñòè ëè÷íîñòè ïîäðîñòêîâ ñ ïåðâè÷íîé ÀÃ (êîíôîðìèçì, òðåâîæíîñòü) íåîáõîäè-
ìî ó÷èòûâàòü ïðè ðàçðàáîòêå ïðîãðàììû ìåäèêî-ïñèõîëîãè÷åñêîãî ñîïðîâîæäåíèÿ.

Êëþ÷åâûå ñëîâà: ïåðâè÷íàÿ àðòåðèàëüíàÿ ãèïåðòåíçèÿ, ïîäðîñòêè, èíäèâèäóàëüíî-òèïîëîãè÷åñêàÿ õàðàêòåðèñòèêà.

òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿ àáî ãðîìàäñü-
êî¿ îðãàí³çàö³¿.
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GENDER DIFFERENCES INDIVIDUAL-TYPOLOGICAL CHARACTERISTICS
IN ADOLESCENT WITH ESSENTIAL ARTERIAL HYPERTENSION

Misiura O.M., Khaitovych M.V.

Bogomolets National Medical University, Kyiv, Ukraine
alexejscreamo@gmail.com

Relevance. Certain personality traits can contribute to the development of diseases, including cardiovascular disease. It has been
shown that in patients with essential hypertension (EH) neuroticism is more pronounced, and the level of blood pressure (BP) has a
close relationship with the level of depression, anxiety, and stress.

Objective of the study was to establish the individual-typological characteristics of adolescents with EH.
Materials and methods. In the Kyiv city center for the diagnosis and correction of autonomic dysfunctions in children of

Children’s Clinical Hospital No. 6, a comprehensive clinical and psychological study was conducted in 34 adolescents (6 girls, 28
boys) aged 13-17 years (average 14.70 ± 1.46 years),who were hospitalized for EH. A multifactorial study of the personality of R.B.
Kettell was used.

Results. According to the data of ambulatory monitoring of BP in 25 adolescents stable, 6 labile form of hypertension were
revealed, in 3 – unstable BP.

On average, in the personality profile of adolescents with EH, relatively high values of factors E (dominance), Q3 (arrogance), O
(hypotymia, guilt, anxiety) were revealed (6.39 ± 2.01 points, 6.22 ± 1,99 and 6.16 ± 2.61 points respectively) and low values on the
factors M (practicality, traditionalism) and I (rigidity, realisticness) (respectively 4.00 ± 1.98 points and 4.03 ± 1.92 points).

In boys with EH, compared to girls, the mean of factors I and Q5 were significantly decreased (3.68 ± 1.61 versus 6.00 ± 1.90; P
<0.05 and 4.89 ± 1.73 vs. 6.50 ± 1.22; P <0.05), and the factor C (5) was higher on average (14 ± 2.17 vs. 3.33 ± 2.07; P <0.05), which
corresponds to more masculine personality traits (low sensitivity, courage, etc.).

The daily average values of diastolic blood pressure and hemodynamic blood pressure, as well as the average daily heart rate, were
significantly inverse correlated (P <0.05) with the value of factor Q2 (r = -0.50, r = -0.35, r = -0.50, respectively).

On average, the personality profile of adolescents with EH is characterized by a tendency to dominance, arrogance, hypotension,
guilt, anxiety, practicability, tradition, rigidity, and realism, which may be explained by the significant dominance of boys.
Conformity, and therefore dependence on one’s opinion, in adolescents with EH correlated with an increase in diastolic blood pressure
and an average daily heart rate.

Conclusion. These gender personality traits of adolescents with EH (conformity and anxiety) should be considered when
developing a program of medical and psychological care.

Key words: essential hypertension, adolescents, individual typological characteristics.
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Ïîõ³äí³ õ³íîëîíó ç àíòèáàêòåð³àëüíîþ àêòèâí³-
ñòþ (íàë³äèêñîâà êèñëîòà, îêñîë³í³ºâà êèñëîòà)
áóëè ñèíòåçîâàí³ ó 60-õ ðîêàõ 20 ñòîë³òòÿ. Äàë³, ó
80-õ ðîêàõ, áóëè ñèíòåçîâàí³ ïîõ³äí³ 4-õ³íîëîíó,
íàéá³ëüø àêòèâíèìè àíòèáàêòåð³àëüíèìè çàñîáàìè
ñåðåä íèõ áóëè ñïîëóêè, ùî ì³ñòÿòü ó ïîëîæåíí³
7-ãî õ³íîë³íîâà ÿäðà íåçàì³ùåíèé àáî çàì³ùåíèé
ï³ïåðàçèíîâèé öèêë, à â ïîëîæåíí³ 6-ãî – àòîì ôòî-
ðó (õ³íîëîíè II ïîêîë³ííÿ, àáî ôòîðõ³íîëîíè). Ïåðå-
âàãîþ ôòîðõ³íîëîí³â (öèïðîôëîêñàöèíó, îôëîêñà-
öèíó) áóëî òå, ùî äî íèõ ïîâ³ëüíî ôîðìóâàëàñü
ðåçèñòåíòí³ñòü. Ó 90-õ ðîêàõ ñèíòåçîâàí³ äè-³ òðèô-
òîðîâàí³ ç’ºäíàííÿ ³ç ïîñèëåíîþ àêòèâí³ñòþ ùîäî
ãðàìïîçèòèâíèõ áàêòåð³é (îñîáëèâî Streptococcus
pneumoniae) ³ âíóòð³øíüîêë³òèííèõ çáóäíèê³â – ²²²
(ëåâîôëîêñàöèí òîùî) ³ IV (ìîêñèôëîêñàöèí òîùî)
ïîêîë³ííÿ õ³íîëîí³â («ðåñï³ðàòîðí³ ôòîðõ³íîëîíè»)
[3, 18].

Ôòîðõ³íîëîíè åôåêòèâí³ ïðè ë³êóâàíí³ ïîçàë³-
êàðíÿíèõ ³ ãîñï³òàëüíèõ ³íôåêö³é ïðàêòè÷íî áóäü-
ÿêî¿ ëîêàë³çàö³¿ (âåðõí³õ ³ íèæí³õ äèõàëüíèõ øëÿ-
õ³â, ñå÷îâèä³ëüíî¿ ñèñòåìè, øê³ðè ³ ì’ÿêèõ òêàíèí,
ê³ñòîê ³ ñóãëîá³â, ïå÷³íêè ³ æîâ÷îâèâ³äíèõ øëÿõ³â,
øëóíêîâî-êèøêîâîãî òðàêòó, æ³íî÷èõ ñòàòåâèõ
îðãàí³â, ñèñòåìè çîðó, öåíòðàëüíî¿ íåðâîâî¿ ñèñòå-
ìè, ³íòðààáäîì³íàëüíî¿), ³íôåêö³é, ùî ïåðåäàþòüñÿ
ñòàòåâèì øëÿõîì [2]. Ñåðåä ïåðåâàã ïåâíèõ ôòîðõ³-

íîëîí³â òå, ùî âîíè ìîæóòü çàñòîñîâóâàòè ÿê îðàëü-
íî, òàê âíóòð³øíüîâåííî. Öå äîçâîëÿº âèêîðèñòîâó-
âàòè «ñòóï³í÷àñòó òåðàï³þ» (íà ïî÷àòêó ë³êóâàííÿ â
ñòàö³îíàð³ ïàö³ºíòó ³ç òÿæêèì ñòàíîì ïðåïàðàòè
ïðèçíà÷àþòü ïàðåíòåðàëüíî, à ïðè ïîë³ïøåíí³ ñòà-
íó ïàö³ºíòà ïåðåâîäÿòü íà ïåðîðàëüíèé ïðèéîì äà-
íîãî ë³êàðñüêîãî çàñîáó àáî éîãî àíàëîãà. Òàêîæ
ôòîðõ³íîëîíè ìîæíà êîìá³íóâàòè ç àíòèáàêòåð³àëü-
íèìè çàñîáàìè ³íøèõ ãðóï (â-ëàêòàìàìè, àì³íîãë³-
êîçèäàìè, ìàêðîë³äàìè, ãë³êîïåïòèäàìè, ë³íêîçàì³-
äàìè, í³òðî³ì³äàçîëàìè).

Ëåâîôëîêñàöèí (ë³âîîáåðòàþ÷èé ³çîìåð îôëî-
êñàöèíó) â íàø ÷àñ ñòàâ îäíèì ³ç íàéá³ëüø ÷àñòî
âæèâàíèõ àíòèá³îòèê³â ó ÑØÀ [9]. Öå ïîÿñíþºòüñÿ
òèì, ùî ë³êàðñüêèé çàñ³á âèÿâëÿº âèñîêó òêàíèííó
ïåíåòðàö³þ, ñòâîðþþ÷è â àëüâåîëÿðíèõ ìàêðîôà-
ãàõ, ñëèçîâ³é áðîíõ³â ³ ð³äèí³, ùî âèñòèëàº åï³òåë³é
äèõàëüíèõ øëÿõ³â, êîíöåíòðàö³þ, ùî ³ñòîòíî ïåðå-
âèùóº ì³í³ìàëüíó ³íã³áóþ÷ó (minimal inhibitory
concentration – MIC), ÷óòëèâèõ äî íüîãî çáóäíèê³â
ðåñï³ðàòîðíèõ ³íôåêö³é [3].

Ôàðìàêîê³íåòèêà. Ôòîðõ³íîëîíè õàðàêòåðèçó-
þòüñÿ âèñîêîþ á³îäîñòóïí³ñòþ ïðè îðàëüíîìó
ïðèéîì³ (òàáëèöÿ 1); ïîì³ðíèì çâ’ÿçóâàííÿì ç
á³ëêàìè ïëàçìè êðîâ³; âåëèêèì îá’ºìîì ðîçïîä³ëó ³
õîðîøèì ïðîíèêíåííÿì â òêàíèíè, äå ñòâîðþþòüñÿ
êîíöåíòðàö³¿, áëèçüê³ äî ñèðîâàòêîâèõ àáî á³ëüø³;
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Ðåçþìå. Ôòîðõ³íîëîíè åôåêòèâí³ ïðè ë³êóâàíí³ ïîçàë³êàðíÿíèõ ³ ãîñï³òàëüíèõ ³íôåêö³é ïðàêòè÷íî áóäü-ÿêî¿ ëîêàë³çàö³¿
(âåðõí³õ ³ íèæí³õ äèõàëüíèõ øëÿõ³â, ñå÷îâèä³ëüíî¿ ñèñòåìè, øê³ðè ³ ì’ÿêèõ òêàíèí, ê³ñòîê ³ ñóãëîá³â, ïå÷³íêè ³ æîâ÷îâèâ³ä-
íèõ øëÿõ³â, øëóíêîâî-êèøêîâîãî òðàêòó, æ³íî÷èõ ñòàòåâèõ îðãàí³â, ñèñòåìè çîðó, öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè, ³íòðààáäî-
ì³íàëüíî¿), ³íôåêö³é, ùî ïåðåäàþòüñÿ ñòàòåâèì øëÿõîì. Äî ôòîðõ³íîëîí³â ïîâ³ëüíî ôîðìóºòüñÿ ðåçèñòåíòí³ñòü. Ñåðåä ïåðå-
âàã ïåâíèõ ôòîðõ³íîëîí³â òå, ùî âîíè ìîæóòü çàñòîñîâóâàòè ÿê îðàëüíî, òàê âíóòð³øíüîâåííî. Òàêîæ ôòîðõ³íîëîíè ìîæíà
êîìá³íóâàòè ç àíòèáàêòåð³àëüíèìè çàñîáàìè ³íøèõ ãðóï. Ëåâîôëîêñàöèí (ë³âîîáåðòàþ÷èé ³çîìåð îôëîêñàöèíó) â íàø ÷àñ
ñòàâ îäíèì ³ç íàéá³ëüø ÷àñòî âæèâàíèõ àíòèá³îòèê³â. Öå ïîÿñíþºòüñÿ òèì, ùî ë³êàðñüêèé çàñ³á âèÿâëÿº âèñîêó òêàíèííó
ïåíåòðàö³þ, ñòâîðþþ÷è â àëüâåîëÿðíèõ ìàêðîôàãàõ, ñëèçîâ³é áðîíõ³â ³ ð³äèíè, ùî âèñòèëàº åï³òåë³é äèõàëüíèõ øëÿõ³â, êîí-
öåíòðàö³þ, ùî ³ñòîòíî ïåðåâèùóº ì³í³ìàëüíó ³íã³áóþ÷ó, ÷óòëèâèõ äî íüîãî çáóäíèê³â ðåñï³ðàòîðíèõ ³íôåêö³é. Â îãëÿä³ ë³òå-
ðàòóðè ïðåäñòàâëåíî ñó÷àñí³ óÿâëåííÿ ïðî ôàðìàêîê³íåòèêó, ôàðìàêîäèíàì³êó òà ïîá³÷í³ åôåêòè ôòîðõ³íîëîí³â. Àêöåíòîâà-
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ðåöèäèâóâàííÿ C.difficile àíòèá³îòèê-àñîö³éîâàíî¿ ä³àðå¿, ã³ïî- òà ã³ïåðãë³êåì³÷íèõ ñòàí³â íà ôîí³ ¿õ çàñòîñóâàííÿ. Çàçíà÷åíî
êë³í³÷íó ðîëü ³íã³áóþ÷îãî âïëèâó ôòîðõ³íîëîí³â íà àêòèâí³ñòü ³çîôåðìåíò³â öèòîõðîìó Ð450 CYP1A2 òà CYP2Ñ9, ÿê³
çä³éñíþþòü ìåòàáîë³çì áàãàòüîõ ë³êàðñüêèõ çàñîá³â ³ç ìàëèì òåðàïåâòè÷íèì ³íäåêñîì (ïîõ³äíèõ ñóëüôîí³ëñå÷îâèíè, âàðôà-
ðèíó, ôåí³òî¿íó, òåîô³ë³íó òîùî) ³ ñïðè÷èíÿþòü îáóìîâëåí³ íèìè äîçîçàëåæí³ ïîá³÷í³ ðåàêö³¿ (ã³ïîãë³êåì³÷í³ ñòàíè, êðîâî-
òå÷³, ñóäîìè òîùî). Òîìó, ïðèéìàþ÷è ð³øåííÿ ïðî ïðèçíà÷åííÿ ôòîðõ³íîëîí³â, îñîáëèâî ïàö³ºíòàì ë³òíüîãî â³êó, ë³êàð ìàº
äåòàëüíî ç³áðàòè àíàìíåç, çîêðåìà ùîäî ïðèéîìó ë³êàðñüêèõ çàñîá³â ³ç ìàëèì òåðàïåâòè÷íèì ³íäåêñîì, ³ ïðîâîäèòè òåðàïåâ-
òè÷íèé ë³êàðñüêèé ìîí³òîðèíã, â ò.÷., êîíòðîëþþ÷è ð³âåíü ãëþêîçè êðîâ³.
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òðèâàëèì ïåð³îäîì íàï³ââèâåäåííÿ. Òàê, â³äíîøåí-
íÿ êîíöåíòðàö³¿ ëåâîôëîêñàöèíó â ð³äèí³, ùî âèñòè-
ëàº åï³òåë³é äèõàëüíèõ øëÿõ³â, äî êîíöåíòðàö³¿
ë³êàðñüêîãî çàñîáó â ïëàçì³ êðîâ³ ñòàíîâèòü 3,18/1.
Ó ð³äèí³ íà ïîâåðõí³ åï³òåë³þ íèæí³õ äèõàëüíèõ
øëÿõ³â ëåâîôëîêñàöèí íàêîïè÷óºòüñÿ â êîíöåíò-
ðàö³¿ â 12 ðàç³â á³ëüø³é, í³æ MIC äëÿ Streptococcus
pneumoniae [1]. Âèñîê³ êîíöåíòðàö³¿ ëåâîôëîêñàöè-
íó â êë³òèíàõ ìàêðîîðãàí³çìó âèçíà÷àþòü òàêîæ
àêòèâí³ñòü ùîäî ³íôåêö³é ç âíóòð³øíüîêë³òèííîþ
ëîêàë³çàö³ºþ çáóäíèê³â. Á³îäîñòóïí³ñòü ìîêñèôëîê-
ñàöèíó ïðè îðàëüíîìó ïðèéîì³ áëèçüêî 90%, ìàê-
ñèìàëüíà êîíöåíòðàö³ÿ ïðåïàðàòó â ñèðîâàòö³ êðîâ³
(4,5 ìã/ë) äîñÿãàºòüñÿ ÷åðåç 1,2 ãîä, ïåð³îä íàï³ââè-
âåäåííÿ ïåðåâèùóº 12 ãîä. Ìîêñèôëîêñàöèí íà
50% çâ’ÿçóºòüñÿ ç á³ëêàìè ïëàçìè, îá’ºì ðîçïîä³ëó
ñòàíîâèòü 2,7 ë/êã, ïëîùà ï³ä ôàðìàêîê³íåòè÷íîþ
êðèâîþ (Area Under the Curve – AUC) – 48 ìã/ë×ãîä.
²ç ñå÷åþ âèâîäèòüñÿ 20% ìîêñèôëîêñàöèíó, íåçíà÷-
íà ÷àñòèíà ïðåïàðàòó ìåòàáîë³çóºòüñÿ (ïåðåâàæíî
øëÿõîì ãëþêóðîíóâàííÿ), ³íøà – âèâîäèòüñÿ ïîçà-
íèðêîâèìè øëÿõàìè. Âðàõîâóþ÷è öå, íåìàº íåîáõ-
³äíîñò³ êîðèãóâàòè äîçó ìîêñèôëîêñàöèíó ó
ïàö³ºíò³â ³ç íèðêîâîþ íåäîñòàòí³ñòþ [3, 5]. Öèïðî-
ôëîêñàöèí âèâîäèòüñÿ íèðêàìè ìàéæå íà ïîëîâèíó
(áëèçüêî 40%), ëåâîôëîêñàöèí – á³ëüø í³æ íà 70%.

Ôàðìàêîäèíàì³êà. Âñ³ õ³íîëîíè (ôòîðîâàí³ ³
íåôòîðîâàí³) âïëèâàþòü íà áàêòåð³àëüí³ òîïî³çîìå-
ðàçè (òîïî³çîìåðàçó IV ³ ÄÍÊ-ã³ðàçó), ôåðìåíòè, ÿê³
çì³íþþòü ïðîñòîðîâó êîíô³ãóðàö³þ ìîëåêóëè áàê-
òåð³àëüíî¿ ÄÍÊ íà ð³çíèõ åòàïàõ ¿¿ ðåïë³êàö³¿. ÄÍÊ-
ã³ðàçà ïðè öüîìó ï³äòðèìóº íåãàòèâíó ñóïåðñï³ðàë³-
çàö³þ áàêòåð³àëüíî¿ õðîìîñîìè, à òîïî³çîìåðàçà IV
êàòàë³çóº «äåêàòåíàö³þ» – ðîçùåïëåííÿ äâîõ ïîâ’ÿ-
çàíèõ íèòîê ÄÍÊ ï³ñëÿ ðåïë³êàö³¿, òîáòî â³ää³ëåííÿ
«äî÷³ðí³õ» ìîëåêóë ÄÍÊ [3]. Òàêèì ÷èíîì, ÄÍÊ-
ã³ðàçà «ïðàöþº» ïîïåðåäó ðåïë³êàòèâíî¿ âèäåëêè,
âèäàëÿþ÷è íàäëèøîê ïîçèòèâíèõ ñóïåðâèòê³â, òîïî-
³çîìåðàçà IV – ïîçàäó.

ÄÍÊ-ã³ðàçà ñêëàäàºòüñÿ ç äâîõ ñóáîäèíèöü Gyr À
(îáóìîâëþþòü ç’ºäíàííÿ ³ ðîç’ºäíàííÿ ëàíöþã³â
ÄÍÊ) ³ äâîõ ñóáîäèíèöü Gyr B (ï³äòðèìóþòü àê-
òèâí³ñòü ÀÒÔ-àçè áàêòåð³àëüíî¿ êë³òèíè). Ñóáîäè-
íèö³ êîäóþòüñÿ ãåíàìè gyrÀ ³ gyrB. Òîïî³çîìåðàçà

IV ñêëàäàºòüñÿ ³ç ñóáîäèíèöü ParC ³ ParE (êîäóþòü-
ñÿ ãåíàìè parC ³ parE) [4].

Õ³íîëîíè, ìàþ÷è íèçüêó àô³íí³ñòü äî â³ëüíèõ
ìîëåêóë òîïî³çîìåðàç àáî ÄÍÊ, âèÿâëÿþòü âèñîêó
ñïîð³äíåí³ñòü äî êîìïëåêñó ÄÍÊ-ôåðìåíò. Ä³ëÿíêà
çâ’ÿçóâàííÿ õ³íîëîí³â ç äàíèì êîìïëåêñîì («õ³íî-
ëîíîâà êèøåíÿ») ñôîðìîâàíà çà ó÷àñòþ âñ³õ ñóáî-
äèíèöü ôåðìåíòó ³ ìîëåêóëè ÄÍÊ [4].

Äëÿ êîæíîãî ïðåïàðàòó ìîæíà âèä³ëèòè ïåðâèí-
íó ³ âòîðèííó ì³øåíü ä³¿. Ïåðâèííîþ ì³øåííþ º
òîé ôåðìåíò, äî ÿêîãî äàíèé õ³íîëîí âèÿâëÿº íàéá-
³ëüøó ñïîð³äíåí³ñòü, ³ ÿêèé, îòæå, ïðèãí³÷óºòüñÿ â
ïåðøó ÷åðãó. Òàê, ôòîðõ³íîëîíè ³íã³áóþòü ÄÍÊ-ã³-
ðàçó (ïåðåâàæíî ãðàìíåãàòèâíèõ áàêòåð³é) òà òîïî³-
çîìåðàçó IV (ôòîðõ³íîëîíè ²²² òà IV ïîêîë³íü ïåðå-
âàæíî ó ãðàìïîçèòèâíèõ áàêòåð³é). Äëÿ
ïðèãí³÷åííÿ æèòòºä³ÿëüíîñò³ ì³êðîáíî¿ êë³òèíè äî-
ñèòü ³íã³áóâàòè àêòèâí³ñòü îäíîãî ç ôåðìåíò³â [4].

Âèä³ëÿþòü íàñòóïí³ îñíîâí³ ñòàä³¿ áàêòåðèöèä-
íî¿ ä³¿ ôòîðõ³íîëîí³â: ïðîíèêíåííÿ â êë³òèíó ÷åðåç
çîâí³øíþ ìåìáðàíó; ³íã³áóâàííÿ ôåðìåíòó; ïîðó-
øåííÿ á³îñèíòåçó ÄÍÊ; ³íäóêö³ÿ á³ëêîì SOS-â³ä-
ïîâ³ä³, ïîðóøåííÿ ïðîöåñó ä³ëåííÿ êë³òèíè; ãëèáîê³
ñòðóêòóðí³ çì³íè â êë³òèíí³é ñò³íö³, öèòîïëàçì³ ³
íóêëåî¿ä³; çàãèáåëü êë³òèíè (áàêòåðèöèäíèé åôåêò).

Îñòàííüîãî ÷àñó âèâ÷àþòü ïëåéîòðîïí³ åôåêòè
ôòîðõ³íîëîí³â. Äîâåäåíî, ùî öèïðîôëîêñàöèí òà
ëåâîôëîêñàöèí ÷åðåç çìåíøåííÿ çâ’ÿçóâàííÿ ë³ïî-
ïîë³ñàõàðèä³â ç êîìïëåêñîì TLR4-MD-2 çàáåçïå÷ó-
þòü ïðîòèçàïàëüíó ä³þ [42].

Íàéá³ëüøó åôåêòèâí³ñòü (â³äïîâ³äàº åôåêòèâ-
íîñò³ öåôàëîñïîðèí³â III-IV ïîêîë³ííÿ) ôòîðõ³íîëî-
íè âèÿâëÿþòü ùîäî ãðàìíåãàòèâíèõ áàêòåð³é, ïåðø
çà âñå ãðóïè Enterobacteriaceae. Âèñîêî÷óòëèâ³ äî
ôòîðõ³íîëîí³â ãîíî-, ìåí³íãîêîêè òà ³íø³ ãðàìíåãà-
òèâí³ çáóäíèêè (C. jejuni, M. catarrhalis, Legionella,
H. influenzae), à òàêîæ øòàìè, ÿê³ ïðîäóêóþòü áåòà-
ëàêòàìàçè. Íàéá³ëüøó àêòèâí³ñòü ùîäî ãðàìíåãà-
òèâíèõ çáóäíèê³â âèÿâëÿþòü öèïðîôëîêñàöèí ³ îô-
ëîêñàöèí. Ñèíüîãí³éíà ïàëè÷êà äî ôòîðõ³íîëîí³â
ïîì³ðíî ÷óòëèâà, íàéá³ëüøå – äî öèïðîôëîêñàöèíó.

Àêòèâí³ñòü ïðåïàðàò³â II ïîêîë³ííÿ, ïîð³âíÿíî ç
III ³ IV ïîêîë³ííÿìè, ùîäî ãðàìïîçèòèâíî¿ ôëîðè,
ïåðø çà âñå ïíåâìîêîê³â, íå çíà÷íà. Ôòîðõ³íîëîíè

Òàáëèöÿ 1
Êë³í³êî-ôàðìàêîëîã³÷íà õàðàêòåðèñòèêà ôòîðõ³íîëîí³â [12, 20, 27, 35, 39]
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Õàéòîâè÷ Ì.Â.

III ³ IV ïîêîë³íü âèÿâëÿþòü âèñîêó àíòèïíåâìîêî-
êîâó àêòèâí³ñòü. Äåÿê³ ïðåïàðàòè IV ïîêîë³ííÿ
(ìîêñèôëîêñàöèí òîùî) àêòèâí³ ùîäî àíàåðîá³â,
çîêðåìà Clostridium spp., Bacteroides spp. ³ ìåòèöèë-
³íðåçèñòåíòíèõ øòàì³â ñòàô³ëîêîê³â. Öå äîçâîëÿº
çàñòîñîâóâàòè ¿õ â ÿêîñò³ ìîíîòåðàï³¿ ïðè çì³øàíèõ
(àåðîáíî-àíàåðîáíèõ) ³íôåêö³ÿõ. ²íø³ ôòîðõ³íîëîíè
ó öèõ âèïàäêàõ íåîáõ³äíî ïîºäíóâàòè ç ë³íêîçàì³-
íàìè àáî í³òðî³ì³äàçîëàìè (ç’ÿâèëèñü êîìá³íîâàí³
àíòèáàêòåð³àëüí³ ïðåïàðàòè, ùî ïîºäíóþòü â îäí³é
òàáëåòö³ íîðôëîêñàöèí, öèïðîôëîêñàöèí àáî îô-
ëîêñàöèí ç ò³í³äàçîëîì, îðí³äàçîëîì).

ßê âæå çàçíà÷àëîñü, ôòîðõ³íîëîíè âèÿâëÿþòü àê-
òèâí³ñòü ùîäî âíóòð³øíüîêë³òèííèõ ïàòîãåí³â
(õëàì³ä³é, ì³êîïëàçì òîùî), ïðè çàïàëüíèõ ïðîöå-
ñàõ, âèêëèêàíèõ U. urealyticum. Ùîäî Legionella
pneumophilia àêòèâí³ñòü ëåâîôëîêñàöèíó ó äâà ðàçè
âèùå, í³æ ó êëàðèòðîì³öèíó, â 16 – àçèòðîì³öèíó ³
åðèòðîì³öèíó ³ â 64 – äîêñèöèêë³íó [1].

Çã³äíî ôàðìàêîê³íåòè÷íî/ôàðìàêîäèíàì³÷íî¿
ìîäåë³ ôòîðõ³íîëîíè â³äíîñÿòüñÿ äî 3 ãðóïè àíòè-
á³îòèê³â (åêñïîçèö³ºçàëåæí³). ¯õ êë³í³÷íà ³ áàêòåð³î-
ëîã³÷íà åôåêòèâí³ñòü âèçíà÷àºòüñÿ âåëè÷èíîþ òàêîãî
³íòåãðàëüíîãî ôàðìàêîê³íåòè÷íî/ôàðìàêîäèíàì³÷-
íîãî ïàðàìåòðà, ÿê â³äíîøåííÿ ïëîù³ ï³ä ôàðìàêî-
ê³íåòè÷íîþ êðèâîþ äî ì³í³ìàëüíî¿ ³íã³áóþ÷î¿ êîí-
öåíòðàö³¿ çà äîáó (24AUC/MIC) [6]. Ì³í³ìàëüíå
çíà÷åííÿ öüîãî ïàðàìåòðà, ïðè ÿêîìó ñïîñòåð³ãàþòü
êë³í³÷íó ³ áàêòåð³îëîã³÷íó åôåêòèâí³ñòü ôòîðõ³íî-
ëîí³â ïðè ë³êóâàíí³ ³íôåêö³é, ñòàíîâèòü 30. Îäíàê,
äëÿ çàïîá³ãàííÿ ñåëåêö³¿ ðåçèñòåíòíîñò³, íàïðèêëàä
ïíåâìîêîê³â, âàæëèâî ùîá â ïðîöåñ³ òåðàï³¿ ôòîðõ³-
íîëîíàìè çíà÷åííÿ 24AUC/MIC ïåðåâèùóâàëî 100
[41]. Öèïðîôëîêñàöèí ó çâè÷àéí³é äîç³ íå çàáåçïå-
÷óº òàêèõ çíà÷åíü (òàáë. 1). Äëÿ åðàäèêàö³¿ S.
pneumoniae ó ëåâîôëîêñàöèíà, ìîêñèôëîêñàöèíà
³ ãåì³ôëîêñàöèíà 24AUC/MIC â³äïîâ³äíî ìàº áóòè
≥40, ≥96 ³ ≥97-127 [12, 39]. Ïðè öüîìó ôòîðõ³íîëî-
íàì âëàñòèâèé ïîì³ðíèé ïîñòàíòèá³îòè÷íèé åôåêò
(áëèçüêî 2 ãîäèí) [1]. Ì³í³ìàëüíà ³íã³áóþ÷à êîí-
öåíòðàö³ÿ íàéá³ëüø âæèâàíèõ ôòîðõ³íîëîí³â äî äå-
ÿêèõ ïàòîãåí³â ïðåäñòàâëåíà â òàáëèö³ 2.

 Ìåõàí³çìè ðåçèñòåíòíîñò³. Ðåçèñòåíòí³ñòü äî
ôòîðõ³íîëîí³â îáóìîâëåíà ïåðåâàæíî õðîìîñîìíè-
ìè ìóòàö³ÿìè áàêòåð³é. Îñíîâíèì ìåõàí³çìîì
ñò³éêîñò³ äî õ³íîëîí³â º çíèæåííÿ àô³ííîñò³ ë³êàð-
ñüêèõ çàñîá³â äî êîìïëåêñó ÄÍÊ-ôåðìåíò çà ðàõó-
íîê ìóòàö³é, ÿê³ âèíèêàþòü íà ä³ëÿíêàõ ïîë³ïåïòèä-
íèõ ëàíöþã³â, ùî âõîäÿòü äî ñêëàäó «õ³íîëîíîâî¿
êèøåí³». Öÿ ä³ëÿíêà, ùî âèçíà÷àº ñò³éê³ñòü äî õ³íî-
ëîí³â, ó ñóáîäèíèö³ À ÄÍÊ-ã³ðàçè E. coli ñòàíîâèòü
áëèçüêî 40 àì³íîêèñëîò. Íàé÷àñò³øîþ ìóòàö³ºþ,
ùî ôîðìóº ñò³éê³ñòü, º çàì³íà ñåðèíó â 83-ìó ïîëî-
æåíí³ [3].

Ó çâ’ÿçêó ç íàÿâí³ñòþ ó õ³íîëîí³â äâîõ ì³øåíåé
ä³¿, ñò³éê³ñòü äî íèõ ôîðìóºòüñÿ ïîñòóïîâî. Ï³ñëÿ âè-
íèêíåííÿ òà ñåëåêö³¿ ìóòàö³é â ãåíàõ ôåðìåíòó, ÿêèé
º ïåðâèííîþ ì³øåííþ, àíòèáàêòåð³àëüíèé åôåêò âè-
ÿâëÿºòüñÿ çà ðàõóíîê ïðèãí³÷åííÿ àêòèâíîñò³ ôåð-
ìåíòó, ùî º âòîðèííîþ ì³øåííþ. ßêùî âïëèâ õ³íî-
ëîí³â íà ì³êðîîðãàí³çì ïîäîâæóºòüñÿ, òî ìîæëèâå
âèíèêíåííÿ ³ ñåëåêö³ÿ ìóòàö³é ó âòîðèíí³é ì³øåí³ ³,
ÿê íàñë³äîê, ïîäàëüøå ï³äâèùåííÿ êîíöåíòðàö³¿, ùî
ïîïåðåäæóº ìóòàö³þ (mutation prevention concen-
tration). Ó øòàì³â ì³êðîîðãàí³çì³â ç âèñîêèì ð³âíåì
ñò³éêîñò³ çàçâè÷àé âèÿâëÿþòü ê³ëüêà ìóòàö³é â ãåíàõ
îáîõ òîïî³çîìåðàç. Ââàæàºòüñÿ, ùî ðîçâèòîê êë³-
í³÷íî çíà÷èìî¿ ðåçèñòåíòíîñò³ ïíåâìîêîê³â äî ëåâî-
ôëîêñàöèíó ñïîñòåð³ãàºòüñÿ ï³ñëÿ òðüîõ ìóòàö³é [3].

Ñò³éê³ñòü äî ôòîðõ³íîëîí³â ìîæå áóòè òàêîæ ïî-
â’ÿçàíà ç àêòèâíèì âèâåäåííÿì öèõ ïðåïàðàò³â ³ç
âíóòð³øíüîãî ñåðåäîâèùà áàêòåð³é çà äîïîìîãîþ
òðàíñïîðòíèõ ñèñòåì (efflux pumps), ùî ëîêàë³çî-
âàí³ â öèòîïëàçìàòè÷í³é òà çîâí³øí³é ìåìáðàíàõ
ì³êðîáíî¿ êë³òèíè. Äàíèé ìåõàí³çì ïîøèðåíèé ñå-
ðåä ãðàìíåãàòèâíèõ áàêòåð³é ïî â³äíîøåííþ äî
öèïðîôëîêñàöèíó [32] ³ íåìàº êðèòè÷íîãî çíà÷åííÿ
äëÿ ãðàìïîçèòèâíèõ.

Äëÿ ôòîðõ³íîëîí³â íå õàðàêòåðí³ ïåðåõðåñí³ ðå-
àêö³¿ ç ³íøèìè êëàñàìè àíòèáàêòåð³àëüíèõ çàñîá³â.

Ïîá³÷í³ åôåêòè. Äî îñòàííüîãî ÷àñó ôòîðõ³íî-
ëîíè â ö³ëîìó ââàæàëèñü äîñèòü áåçïå÷íèìè àíòè-
áàêòåð³àëüíèìè çàñîáàìè. Ïðèïèíåííÿ ë³êóâàííÿ,
ïîâ’ÿçàíå ç ðîçâèòêîì íåñïðèÿòëèâèõ ïîá³÷íèõ ðå-

Òàáëèöÿ 2
Ì³í³ìàëüíà ³íã³áóþ÷à êîíöåíòðàö³ÿ öèïðîôëîêñàöèíó, ëåâîôëîêñàöèíó òà ìîêñèôëîêñàöèíó [23]
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àêö³é (ÍÏÐ), â³äì³÷àëîñü ó 1–3% ïàö³ºíò³â. Ïåðå-
âàæíî (ó 3–5%) âèÿâëÿþòüñÿ ïîá³÷í³ ïðîÿâè ç áîêó
øëóíêîâî-êèøêîâîãî òðàêòó (ïå÷³ÿ, á³ëü â åï³ãàñò-
ðàëüí³é ä³ëÿíö³, ïîðóøåííÿ àïåòèòó, íóäîòà, áëþ-
âàííÿ, ä³àðåÿ), âïëèâ íà öåíòðàëüíó íåðâîâó ñèñòå-
ìó (â³ä çíèæåííÿ êîíöåíòðàö³¿ óâàãè äî ñóäîìíèõ
íàïàä³â). Äåùî ð³äøå â³äì³÷àþòü àëåðã³÷í³ ðåàêö³¿,
ÿê³ ïðîÿâëÿþòüñÿ â ïîÿâ³ âèñèïó, ëèõîìàíêè, àíàô³-
ëàêñ³¿, ³íòåðñòèö³àëüíîãî íåôðèòó. Òàêîæ ìîæå
â³äì³÷àòèñü ðîçâèòîê ôîòîäåðìàòèò³â [3].

Íåùîäàâíî âèÿâëåíà àñîö³àö³ÿ ì³æ âèêîðèñòàí-
íÿì ôòîðõ³íîëîí³â äðóãîãî-òðåòüîãî ïîêîë³ííÿ ³ç
³ä³îïàòè÷íîþ âíóòð³øíüî÷åðåïíîþ ã³ïåðòåíç³ºþ
[36]. Íàéá³ëüø âèðàæåíà àíòèá³îòèê-³íäóêîâàíà
íåéðîòîêñè÷í³ñòü â³äì³÷åíà ó ïàö³ºíò³â ³ç õðîí³÷-
íîþ õâîðîáîþ íèðîê, ÿê³ ïðèéìàëè ëåâîôëîêñàöèí
â êîìá³íàö³¿ ³ç ìåòðîí³äàçîëîì [37].

Ðåöèäèâóâàííÿ àíòèá³îòèê-àñîö³éîâàíî¿ ä³àðå¿,
âèêëèêàíî¿ Clostridioides difficile, ñóòòºâî âèçíà-
÷àºòüñÿ åêñïîçèö³ºþ ôòîðõ³íîëîí³â [26].

Îñòàííüîãî ÷àñó âåëèêà óâàãà ïðèä³ëÿºòüñÿ ðèçè-
êàì ðîçâèòêó òàêèõ ÍÏÐ ôòîðõ³íîëîí³â, ÿê òåíäèí-
³òè, òåíäîâàã³í³òè, ðîçðèâè ñóõîæèëü, àíåâðèçìà/
ðîçøàðóâàííÿ àîðòè, êàðä³îòîêñè÷í³ñòü, ã³ïî-/ã³ïåð-
ãë³êåì³÷í³ ñòàíè.

ßê ³ éîãî ïîïåðåäíèê îôëîêñàöèí, ëåâîôëîêñà-
öèí âèêëèêàº åêñïîçèö³º-çàëåæíå ïîøêîäæåííÿ ñó-
õîæèëü [10]. Êð³ì äîçè òà òðèâàëîñò³ ë³êóâàííÿ,
³íøèìè ôàêòîðàìè ðèçèêó º â³ê ïàö³ºíòà ñòàðøå 60
ðîê³â, ñóïóòíÿ êîðòèêîñòåðî¿äíà òåðàï³ÿ, ïîðóøåííÿ
íèðêîâèõ ôóíêö³é, òðàíñïëàíòàö³ÿ îðãàí³â â àíàìíåç³
[9]. Òàê, ñåðåä 44 ïàö³ºíò³â ³ç ðîçðèâîì àõ³ëëîâîãî
ñóõîæèëëÿ, 18 ïîïåðåäíüî ïðèéìàëè ôòîðõ³íîëîíè,
ñåðåäí³é â³ê ïàö³ºíò³â ïðè öüîìó áóâ 77,37 ðîê³â.
Òàêîæ â ö³é ãðóï³ áóëî á³ëüøå êóðö³â, âæèâàëèñü
êîðòèêîñòåðî¿äè [10]. Òåíäèí³òè òà ðîçðèâè çâ’ÿçîê
âèêëèêàþòü õðîí³÷íèé á³ëü ³ îáìåæåííÿ â ðóõàõ ³
ìîæóòü ïîòðåáóâàòè õ³ðóðã³÷íîãî âòðó÷àííÿ [9].

Àíàë³ç ³ñòîð³¿ õâîðîáè 1213 ãîñï³òàë³çîâàíèõ
ïàö³ºíò³â ³ç àíåâðèçìîþ/ðîçøàðóâàííÿì àîðòè çà
ïåð³îä 2001-2011 ðîêè âèÿâèâ â³äíîñíèé ðèçèê ¿õ
ðîçâèòêó ó çâ’ÿçêó ³ç ïðèéîìîì ôòîðõ³íîëîí³â –
2,71 (äîâ³ð÷èé ³íòåðâàë 1,14-6,46) [29].

Ïîäîâæåííÿ ³íòåðâàëó Q–T ðîçãëÿäàºòüñÿ ÿê ãðó-
ïîâà åêñïîçèö³ºçàëåæåíà âëàñòèâ³ñòü ôòîðõ³íî-
ëîí³â. Êë³í³÷í³ ïðîÿâè êàðä³îòîêñè÷íîñò³ ðåºñòðóâà-
ëè ïðè çàñòîñóâàíí³ ëåâîôëîêñàöèíó, à òàêîæ
ìîêñèôëîêñàöèíó, öèïðîôëîêñàöèíó, ãåì³ôëîêñà-
öèíó. Ìåõàí³çì âïëèâó íà ñåðöå ïîëÿãàº â òîìó, ùî
ôòîðõ³íîëîíè º áëîêàòîðàìè ãåíà HERG, ÿêèé
êîäóº øâèäê³ êàë³ºâ³ êàíàëè. Áëîêàäà ïðèçâîäèòü äî
çàòðèìêè ³îí³â êàë³þ ó êë³òèí³ é ïîäîâæåíí³ ðåïî-
ëÿðèçàö³¿. Êë³í³÷íî öå ïðîÿâëÿºòüñÿ ïîäîâæåííÿì
³íòåðâàëó Q–T òà ï³äâèùåííÿì ³ìîâ³ðíîñò³ âèíèê-
íåííÿ torsades de pointes [8, 17]. Äàíà àðèòì³ÿ êë³-
í³÷íî çíà÷óùà, îñê³ëüêè âîíà ìîæå ïðîãðåñóâàòè äî
ô³áðèëÿö³¿ øëóíî÷ê³â ³ çàê³í÷óâàòèñÿ ñìåðòþ.

Îñîáëèâó óâàãó ïðèâåðòàþòü ïîðóøåííÿ ð³âíÿ
ãëþêîçè â êðîâ³ íà ôîí³ ïðèéîìó ôòîðõ³íîëîí³â
[19]. Ùå â 2009 ðîö³ áóëî ïðîäåìîíñòðîâàíî, ùî
éìîâ³ðí³ñòü ðîçâèòêó òÿæêî¿ ã³ïåð- àáî ã³ïîãë³êåì³¿
ïðè çàñòîñóâàíí³ ëåâîôëîêñàöèíó âèùå, í³æ ïðè
âèêîðèñòàíí³ àçèòðîì³öèíó [7]. Ïðî ï³äâèùåíèé
ðèçèê ïîðóøåíü âóãëåâîäíîãî îáì³íó ïðè âèêîðèñ-
òàíí³ ôòîðõ³íîëîí³â ñâ³ä÷àòü îïóáë³êîâàí³ ó 2013
ðîö³ ðåçóëüòàòè ïîïóëÿö³éíîãî êîãîðòíîãî äîñë³ä-
æåííÿ, ïðîâåäåíîãî â÷åíèìè ç Íàö³îíàëüíîãî óí³-
âåðñèòåòó Òàéâàíþ. Ó äîñë³äæåííÿ áóëè âêëþ÷åí³
ïàö³ºíòè àìáóëàòîðíî¿ ëàíêè, ÿê³ ñòðàæäàþòü íà
öóêðîâèé ä³àáåò, ÿêèì áóëè ïðèçíà÷åí³ ïåðîðàëüí³
ôîðìè íàñòóïíèõ àíòèì³êðîáíèõ ïðåïàðàò³â: ëå-
âîôëîêñàöèí, öèïðîôëîêñàöèí, ìîêñèôëîêñàöèí,
öåôàëîñïîðèíè àáî ìàêðîë³äè. Óñüîãî â äîñë³äæåí-
íÿ óâ³éøëî 78 433 îñîáè. Ê³íöåâèìè òî÷êàìè áóëè
çâåðíåííÿ çà ìåäè÷íîþ äîïîìîãîþ àáî ãîñï³òàë³çà-
ö³ÿ ïàö³ºíò³â ó çâ’ÿçêó ç äèñãë³êåì³÷íèìè ñòàíàìè
ïðîòÿãîì 30 äí³â â³ä ïî÷àòêó ïðèéîìó äîñë³äæóâà-
íèõ àíòèá³îòèê³â. Âèÿâëåíî, ùî àáñîëþòíèé ðèçèê
ã³ïåðãë³êåì³¿ ïðè ïðèéîì³ ìîêñèôëîêñàöèíó ñòàíî-
âèòü 6,9 âèïàäê³â íà 1000 îñ³á, ëåâîôëîêñàöèíó –
3,9, öèïðîôëîêñàöèíó – 4,0. Àáñîëþòíèé ðèçèê
ã³ïîãë³êåì³¿ äëÿ ìîêñèôëîêñàöèíó ñêëàâ 10,0 âè-
ïàäê³â íà 1000 õâîðèõ íà öóêðîâèé ä³àáåò, ëåâî-
ôëîêñàöèíó – 9,3, à öèïðîôëîêñàöèíó – 7,9 âè-
ïàäê³â íà òèñÿ÷ó îñ³á. Äëÿ ìàêðîë³ä³â àáñîëþòíèé
ðèçèê ðîçâèòêó ã³ïåðãë³êåì³¿ ñêëàâ 1,6, ã³ïîãë³êåì³¿ –
3,7, äëÿ öåôàëîñïîðèí³â – â³äïîâ³äíî, 2,1 òà 3,2 íà
1000 îñ³á. Áóëî ïîêàçàíî, ùî ïàö³ºíòè, ÿê³ îòðèìó-
þòü ìîêñèôëîêñàöèí, ìàþòü á³ëüø âèñîêèé ðèçèê
ðîçâèòêó ã³ïîãë³êåì³¿ ïîð³âíÿíî ç ïàö³ºíòàìè, ÿê³
ïðèéìàëè öèïðîôëîêñàöèí [11].

Çà ïåð³îä ç æîâòíÿ 1987 ïî êâ³òåíü 2017 ðîêó â
áàçó äàíèõ FDA Adverse Event Reporting System
(FAERS) íàä³éøëî 56 ïîâ³äîìëåíü ïðî ðîçâèòîê ó
ïàö³ºíò³â ã³ïîãë³êåì³÷íî¿ êîìè íà òë³ çàñòîñóâàííÿ
ôòîðõ³íîëîí³â. Ùå 11 âèïàäê³â îïèñàí³ â ë³òåðàòóð³.
Ó á³ëüøîñò³ ïàö³ºíò³â âèÿâëåíî òàê³ ôàêòîðè ðèçèêó
ã³ïîãë³êåì³¿, ÿê ë³òí³é â³ê, íèðêîâà íåäîñòàòí³ñòü,
öóêðîâèé ä³àáåò, ïðèéîì öóêðîçíèæóþ÷èõ ïðåïà-
ðàò³â, â îñíîâíîìó ïîõ³äíèõ ñóëüôîí³ëñå÷îâèíè [19].

Âçàºìîä³ÿ ë³êàðñüêèõ çàñîá³â. Ïîòåíö³àëüí³
ë³êàðñüê³ âçàºìîä³¿ – ïðîáëåìà, ÿêó ìîæíà ³ òðåáà
ïîïåðåäèòè, îñê³ëüêè ç íèìè ïîâ’ÿçàíèé ðèçèê
ñåðéîçíèõ ÍÏÐ àáî ïîìèëîê ë³êóâàííÿ.

Âçàºìîä³ÿ ôòîðõ³íîëîí³â ³ç ïðîäóêòàìè õàð÷ó-
âàííÿ òà ³íøèìè ë³êàðñüêèìè çàñîáàìè ìîæå â³äáó-
âàòèñü âæå ïðè âñìîêòóâàíí³ â òðàâíîìó òðàêò³.
Âæèâàííÿ ôòîðõ³íîëîí³â ç ìîëîêîì (éîãóðòîì) òà
àíòàöèäàìè çìåíøóþòü âñìîêòóâàííÿ òà á³îäîñ-
òóïí³ñòü àíòèáàêòåð³àëüíîãî çàñîáó. Îñê³ëüêè ôòîð-
õ³íîëîíè çä³éñíþþòü åêñïîçèö³ºçàëåæíèé âïëèâ –
öå ìîæå çíèçèòè ¿õ åôåêòèâí³ñòü.

Â³äîìî, ùî öèïðîôëîêñàöèí – ³íã³á³òîð àêòèâ-
íîñò³ ³çîôîðì ôåðìåíòó öèòîõðîì Ð450 (CYP) 1A2
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(IC50 135 ìêìîëü/ë) ³ CYP2C9 (IC50 180 ìêìîëü/ë)
[22, 40], òîä³ ÿê ëåâîôëîêñàöèí ³íã³áóº ëèøå
CYP2C9 (IC50 210 ìêìîëü/ë) [40]. Íåîáõ³äíî âðàõî-
âóâàòè, ùî ³çîôîðìà CYP2C9 (òàáë. 3) ìåòàáîë³çóº
íåñòåðî¿äí³ ïðîòèçàïàëüí³ ë³êàðñüê³ çàñîáè, âàðôà-
ðèí, ïîõ³äí³ ñóëüôîí³ëñå÷îâèíè, ïðîòèñóäîìí³ ïðå-
ïàðàòè, â òîé ÷àñ ÿê CYP 1A2 á³ëüø, í³æ íà 50% ìå-
òàáîë³çóº êîôå¿í, òåîô³ë³í, êëîçàï³í, àì³òðèïòèë³í,
³ì³ïðàì³í, çîëì³òðèïòàí, íàïðîêñåí òîùî [18, 38].

Àíàë³ç 2400 ïðèçíà÷åíü äîçâîëèâ âèÿâèòè ïî-
òåíö³àëüí³ âçàºìîä³¿ ËÇ ó 22,3% âèïàäêàõ (943 âçàº-
ìîä³¿). Ïðè öüîìó ïîì³ðí³ òà òÿæê³ ïîá³÷í³ ðåàêö³¿
â³äì³÷àëèñü ó 15,7% òà 9,4%, â³äïîâ³äíî. Ñåðåä
íàéá³ëüø ÷àñòèõ íåáåçïå÷íèõ âçàºìîä³é ë³êàðñüêèõ
çàñîá³â: ëåâîôëîêñàöèí + ³áóïðîôåí, öèïðîôëîêñà-
öèí + äèêëîôåíàê, ëåâîôëîêñàöèí + äèêëîôåíàê,
ÿê³ â³äì³÷àëèñü â³äïîâ³äíî ó 50, 32 òà 19 âèïàäêàõ
[24]. Äîâåäåíî, ùî âèêîðèñòàííÿ íåñòåðî¿äíèõ ïðî-
òèçàïàëüíèõ ë³êàðñüêèõ çàñîá³â (ÍÏËÇ) â êîìá³-
íàö³¿ ç âèñîêèìè äîçàìè ôòîðõ³íîëîí³â ìîæå âèêëè-
êàòè ñóäîìè [40].

Äîâåäåíî ùî ó ïàö³ºíò³â, ÿê³ âæèâàþòü äâ³ ÷àø-
êè êàâè íå äåíü, ïðèéîì öèïðîôëîêñàöèíó ïðèçâî-
äèòü äî ï³äâèùåííÿ ó êðîâ³ ð³âíÿ êîôå¿íó ó 2-3
ðàçè, ùî ñóïðîâîäæóºòüñÿ çá³ëüøåííÿì çáóäæåííÿ
òà ñåðöåáèòòÿì [14], òîìó âàæëèâî íà ÷àñ ïðèéîìó
öèïðîôëîêñàöèíó îáìåæèòè âæèâàííÿ ïðîäóêò³â,
ùî ì³ñòÿòü êîôå¿í. Òàêîæ ïðè ïðèéîì³ öèïðîôëîê-
ñàöèíó ïîòð³áíî çíèæóâàòè äîçè òåîô³ë³íó [31],
êëîçàï³íó [33] òà ³íøèõ ë³êàðñüêèõ çàñîá³â, ùî º
ñóáñòðàòàìè ³çîôåðìåíò³â CYP1À2 òà CYP2C9.

ßê â³äîìî, ïîõ³äí³ ñóëüôîí³ëñå÷îâèíè ìåòàáîë-
³çóþòüñÿ ³çîôîðìîþ CYP2C9 [16, 34]. Òîìó ñòàº
çðîçóì³ëèì âèíèêíåííÿ ã³ïîãë³êåì³¿ ïðè ïðèéîì³
ôòîðõ³íîëîí³â ïàö³ºíòàìè, õâîðèìè íà öóêðîâèé
ä³àáåò 2 òèïó. Òàê, çà ðåçóëüòàòàìè ñèñòåìíîãî îã-
ëÿäó ç ïðîáëåì ñåðéîçíèõ ïîðóøåíü ð³âíÿ ãëþêîçè
ó êðîâ³ (ïåðåãëÿíóòî 42, âêëþ÷åíî 22 ïóáë³êàö³¿, â
ÿêèõ îïèñàíî âçàºìîä³þ ë³êàðñüêèõ çàñîá³â), âèÿâ-
ëåíî, ùî òÿæêà ã³ïîãë³êåì³ÿ áóëà ïîâ’ÿçàíà ç
ïðèéîìîì ôòîðõ³íîëîí³â (öèïðîôëîêàñàöèíó, ëå-
âîôëîêñàöèíó, ìîêñèôëîêñàöèíó) ïàö³ºíòàìè ïî-
õèëîãî â³êó, ÿê³ îòðèìóþòü ïðîòèä³àáåòè÷íó òåðà-

ï³ºþ ³ ó íèõ â³äì³÷àºòüñÿ çíèæåííÿ íèðêîâèõ
ôóíêö³é [21].

Ìåòàáîë³çì âàðôàðèíó çä³éñíþºòüñÿ ³çîôåðìåí-
òîì CYP2C9 [13], äîäàâàííÿ ëåâîôëîêñàöèíó äî
êîìïëåêñó ë³êóâàííÿ ïàö³ºíò³â, ÿê³ ïðèéìàþòü âàð-
ôàðèí, ñóòòºâî ï³äâèùóº ì³æíàðîäíå íîðìàë³çîâàíå
â³äíîøåííÿ (ÌÍÂ) [30]. Òîìó ñï³ëüíå çàñòîñóâàííÿ
ëåâîôëîêñàöèíó ³ç âàðôàðèíîì àñîö³þºòüñÿ ³ç ðèçè-
êîì êðîâîòå÷³ [28, 30].

Ìîêñèôëîêñàöèí ìåòàáîë³çóºòüñÿ ãëþêóðîíó-
âàííÿì ³ íå âïëèâàº íà àêòèâí³ñòü ³çîôåðìåíò³â
CYP [40]. Îäíàê, ó äåÿêèõ âèïàäêàõ â³äì³÷åíî çì³íè
ï³ä ä³ºþ ìîêñèôëîêñàöèíó ð³âíÿ ÌÍÂ ó ïàö³ºíò³â,
ÿê³ ïðèéìàþòü âàðôàðèí [15, 30]. Â á³ëüø³é ì³ð³ öå
ìîæíà ïîÿñíèòè âïëèâîì íà çâ’ÿçîê ³ç á³ëêàìè ïëàç-
ìè êðîâ³, îñê³ëüêè âêàçàí³ çì³íè ïåðåâàæíî â³äì³÷à-
ëîñü ó ïàö³ºíò³â ³ç ã³ïîàëüáóì³íåì³ºþ [2]. Ìîæëèâî,
öåé ôàêòîð òàêîæ îáóìîâëþº ðèçèê âèíèêíåííÿ
ã³ïîãë³êåì³¿ íà ôîí³ ïðèéîìó ìîêñèôëîêñàöèíó ó
ïàö³ºíò³â ³ç öóêðîâèì ä³àáåòîì, ÿê³ ïðèéìàþòü
ïîõ³äí³ ñóëüôîí³ëñå÷îâèíè. Îñê³ëüêè ³ âàðôàðèí, ³
ïîõ³äí³ ñóëüôîí³ëñå÷îâèíè á³ëüøå, í³æ íà 95% çâ’ÿ-
çóþòüñÿ ³ç á³ëêàìè ïëàçìè êðîâ³, íàâ³òü íåçíà÷íå ïî-
ðóøåííÿ öüîãî ïðîöåñó ìàº êðèòè÷íå çíà÷åííÿ.

Îòæå, ôòîðõ³íîëîíè â íàø ÷àñ çàëèøàþòüñÿ
äóæå âàæëèâîþ ãðóïîþ àíòèì³êðîáíèõ ë³êàðñüêèõ
çàñîá³â, îñê³ëüêè äî íèõ ÷óòëèâ³ á³ëüø³ñòü ïàòî-
ãåí³â, ùî âèêëèêàþòü ïîøèðåí³ áàêòåð³àëüí³ çàõâî-
ðþâàííÿ. Îäíàê, êð³ì òîãî, ùî ôòîðõ³íîëîíè ìî-
æóòü âèêëèêàòè ñåðéîçí³ ïîá³÷í³ ðåàêö³¿ (òåíäèí³òè,
ðîçðèâè ñóõîæèëü, àíåâðèçìà/ðîçøàðóâàííÿ àîðòè,
ïîäîâæåííÿ ³íòåðâàëó QT, ðåöèäèâóâàííÿ C.difficile
àíòèá³îòèê-àñîö³éîâàíî¿ ä³àðå¿, òîùî), âîíè, ³íã³áó-
þ÷è ôåðìåíòè ìåòàáîë³çìó 1 ôàçè (çîêðåìà,
CYP1A2 òà CYP2C9), ñïðèÿþòü ï³äâèùåííþ êîí-
öåíòðàö³¿ â êðîâ³ ë³êàðñüêèõ çàñîá³â – ñóáñòðàò³â
äàíèõ ôåðìåíò³â ìåòàáîë³çìó ³ç ìàëèì òåðàïåâòè÷-
íèì ³íäåêñîì (âàðôàðèíó, ãë³áåíêëàì³äó, ôåí³òî¿íó,
òåîô³ë³íó, çîëì³òðèïòàíó, íåñòåðî¿äíèõ ïðîòèçà-
ïàëüíèõ çàñîá³â), ùî ìîæå áóòè ïðè÷èíîþ ã³ïîãë³-
êåì³÷íèõ ñòàí³â, êðîâîòå÷, ñóäîì òîùî.

Òîìó ïðèéìàþ÷è ð³øåííÿ ïðî ïðèçíà÷åííÿ
ôòîðõ³íîëîí³â, îñîáëèâî ïàö³ºíòàì ë³òíüîãî â³êó,

Òàáëèöÿ 3
Ïîòåíö³àëüí³ ë³êàðñüê³ âçàºìîä³¿ ôòîðõ³íîëîí³â
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ë³êàð ìàº äåòàëüíî ç³áðàòè àíàìíåç, çîêðåìà ùîäî
ïðèéîìó ë³êàðñüêèõ çàñîá³â ³ç ìàëèì òåðàïåâòè÷-
íèì ³íäåêñîì ³ ïðîâîäèòè òåðàïåâòè÷íèé ë³êàðñü-
êèé ìîí³òîðèíã, â ò.÷., êîíòðîëþþ÷è ð³âåíü ãëþêî-
çè êðîâ³.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Ðåçþìå. Ôòîðõèíîëîíû ýôôåêòèâíû ïðè ëå÷åíèè âíåáîëüíè÷íûõ è ãîñïèòàëüíûõ èíôåêöèé ïðàêòè÷åñêè ëþáîé ëîêàëè-
çàöèè (âåðõíèõ è íèæíèõ äûõàòåëüíûõ ïóòåé, ìî÷åâûäåëèòåëüíîé ñèñòåìû, êîæè è ìÿãêèõ òêàíåé, êîñòåé è ñóñòàâîâ, ïå÷å-
íè è æåë÷åâûâîäÿùèõ ïóòåé, æåëóäî÷íî-êèøå÷íîãî òðàêòà, æåíñêèõ ïîëîâûõ îðãàíîâ, ñèñòåìû çðåíèÿ , öåíòðàëüíîé íå-
ðâíîé ñèñòåìû, èíòðààáäîìèíàëüíîé), èíôåêöèé, ïåðåäàþùèõñÿ ïîëîâûì ïóòåì. Ê ôòîðõèíîëîíàì ìåäëåííî ôîðìèðóåòñÿ
ðåçèñòåíòíîñòü. Ñðåäè ïðåèìóùåñòâ îïðåäåëåííûõ ôòîðõèíîëîíîâ òî, ÷òî îíè ìîãóò ïðèìåíÿòü êàê îðàëüíî, òàê âíóòðèâåí-
íî. Òàêæå ôòîðõèíîëîíû ìîæíî êîìáèíèðîâàòü ñ àíòèáàêòåðèàëüíûìè ñðåäñòâàìè äðóãèõ ãðóïï. Ëåâîôëîêñàöèí (ëåâîâðà-
ùàþùèé èçîìåð îôëîêñàöèíà) â íàøå âðåìÿ ñòàë îäíèì èç ñàìûõ ÷àñòî óïîòðåáëÿåìûõ àíòèáèîòèêîâ. Ýòî îáúÿñíÿåòñÿ òåì,
÷òî ëåêàðñòâåííîå ñðåäñòâî ïðîÿâëÿåò âûñîêóþ òêàíåâóþ ïåíåòðàöèþ, ñîçäàâàÿ â àëüâåîëÿðíûõ ìàêðîôàãàõ, ñëèçèñòîé áðîí-
õîâ è æèäêîñòè, âûñòèëàþùåé ýïèòåëèé äûõàòåëüíûõ ïóòåé, êîíöåíòðàöèþ, ñóùåñòâåííî ïðåâûøàåò ìèíèìàëüíóþ èíãèáè-
ðóþùóþ, ÷óâñòâèòåëüíûõ ê íåìó âîçáóäèòåëåé ðåñïèðàòîðíûõ èíôåêöèé. Â îáçîðå ëèòåðàòóðû ïðåäñòàâëåíû ñîâðåìåííûå
ïðåäñòàâëåíèÿ î ôàðìàêîêèíåòèêå, ôàðìàêîäèíàìèêå è ïîáî÷íûõ ýôôåêòàõ ôòîðõèíîëîíîâ. Àêöåíòèðîâàíî íà ðèñêàõ ðàç-
âèòèÿ òåíäèíèòà, ðàçðûâîâ ñóõîæèëèé, àíåâðèçì / ðàññëîåíèÿ àîðòû, óäëèíåíèè èíòåðâàëà QT, ðåöèäèâèðîâàíèÿ C.difficile
àíòèáèîòèê-àññîöèèðîâàííîé äèàðåè, ãèïî- è ãèïåðãëèêåìè÷åñêèõ ñîñòîÿíèé íà ôîíå èõ ïðèìåíåíèÿ. Óêàçàíî êëèíè÷åñêóþ
ðîëü èíãèáèðóþùåãî âëèÿíèÿ ôòîðõèíîëîíîâ íà àêòèâíîñòü èçîôåðìåíòîâ öèòîõðîìà Ð450 CYP1A2 è CYP2Ñ9, îñóùåñòâëÿ-
þùèõ ìåòàáîëèçì ìíîãèõ ëåêàðñòâåííûõ ñðåäñòâ ñ óçêèì òåðàïåâòè÷åñêèì èíäåêñîì (ïðîèçâîäíûõ ñóëüôîíèëìî÷åâèíû,
âàðôàðèíà, ôåíèòîèíà, òåîôèëëèíà è ò.ä.) è âûçûâàþò îáóñëîâëåííûå èìè äîçîçàâèñèìûå ïîáî÷íûå ðåàêöèè (ãèïîãëèêåìè-
÷åñêèå ñîñòîÿíèÿ, êðîâîòå÷åíèÿ, ñóäîðîãè è ò.ä.). Ïîýòîìó, ïðèíèìàÿ ðåøåíèå î íàçíà÷åíèè ôòîðõèíîëîíîâ, îñîáåííî ïàöè-
åíòàì ïîæèëîãî âîçðàñòà, âðà÷ äîëæåí ïîäðîáíî ñîáðàòü àíàìíåç, â òîì ÷èñëå ïî ïðèåìó ëåêàðñòâåííûõ ñðåäñòâ ñ óçêèì
òåðàïåâòè÷åñêèì èíäåêñîì, è ïðîâîäèòü òåðàïåâòè÷åñêèé ëåêàðñòâåííûé ìîíèòîðèíã, â ò.÷., êîíòðîëèðóÿ óðîâåíü ãëþêîçû
êðîâè.

Êëþ÷åâûå ñëîâà: ôòîðõèíîëîíû, ôàðìàêîêèíåòèêà, ôàðìàêîäèíàìèêà, ïîáî÷íûå ýôôåêòû.

CLINICAL PHARMACOLOGY OF FLOROCHINOLONS: A FOCUS ON SAFETY.
Review

Khaitovych M.V.

Bogomolets National Medical University, Kyiv, Ukraine
nik3051@gmail.com

Summary. Fluoroquinolones are effective in the treatment of infections of almost any localization (upper and lower respiratory
tract, urinary system, skin and soft tissues, bones and joints, liver and bile ducts, gastrointestinal tract, female genital tract, central
nervous system, intra-abdominal), sexually transmitted infections. Resistance is slowly formed to fluoroquinolones. Among the
benefits of certain fluoroquinolones are that they can be administered either orally or intravenously. Fluoroquinolones can also be
combined with antibacterial agents of other groups. Levofloxacin (the left-turning isomer of ofloxacin) has now become one of the
most commonly used antibiotics. This is because the drug exhibits high tissue penetration, creating in the alveolar macrophages, the
mucous membranes of the bronchi and fluid lining the respiratory epithelium, a concentration that is significantly higher than the MIC
to respiratory pathogens. The literature review presents current insights on the pharmacokinetics, pharmacodynamics, and adverse
effects of fluoroquinolones. The risks of tendinitis, tendon ruptures, aortic aneurysm / dissection, QT prolongation, recurrence of
C.difficile antibiotic-associated diarrhea, hypo- and hyperglycemic conditions are emphasized. The clinical role of fluoroquinolones
inhibitory effect on cytochrome P450 isoenzymes CYP1A2 and CYP2C9 activities, which metabolize many drugs with low
therapeutic index (derivatives of sulfonylureas, warfarin, phenytoin, and theophylline etc). Therefore, when deciding on the
prescription of fluoroquinolones, especially for elderly patients, the doctor should collect a detailed anamnesis, in particular regarding
the administration of drugs with a small therapeutic index, and conduct therapeutic drug monitoring, including monitoring blood
glucose levels.

Key words: fluoroquinolones, pharmacokinetics, pharmacodynamics, adverse effects.
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Ñì³ðíîâ À.Ñ.

Àêòóàëüí³ñòü. Öóêðîâèé ä³àáåò º øèðîêî ðîç-
ïîâñþäæåíèì ó ñâ³ò³ çàõâîðþâàííÿì. Ê³ëüê³ñòü ëþ-
äåé, õâîðèõ íà öóêðîâèé ä³àáåò, çðîñòàº. Öóêðîâèé
ä³àáåò äðóãîãî òèïó âñå ÷àñò³øå âèíèêàº ó á³ëüø ìî-
ëîäèõ ëþäåé òà ïåðåá³ãàº ç ð³çíîìàí³òíèìè óñêëàä-
íåííÿìè. Çà îñòàíí³ òðè äåñÿòèð³÷÷ÿ ê³ëüê³ñòü ëþäåé,
ÿê³ ñòðàæäàþòü íà öóêðîâèé ä³àáåò, çðîñëà ó ÷îòèðè
ðàçè. Á³ëÿ äåâ’ÿíîñòà â³äñîòê³â õâîðèõ íà öóêðîâèé
ä³àáåò ñòðàæäàþòü öóêðîâèì ä³àáåòîì äðóãîãî òèïó
[47]. Êë³í³÷íà êàðòèíà öóêðîâîãî ä³àáåòó õàðàêòåðè-
çóºòüñÿ ðîçâèòêîì ð³çíîìàí³òíèõ óñêëàäíåíü, ó
òîìó ÷èñë³ òàêèõ, ÿê³ ïðèçâîäÿòü äî íåîáõ³äíîñò³
àìïóòàö³¿ íèæí³õ ê³íö³âîê, äî âèíèêíåííÿ òåðì³-
íàëüíèõ ñòàä³é çàõâîðþâàííÿ íèðîê, äî ðîçâèòêó
ãîñòðîãî ³íôàðêòó ì³îêàðäó òà ³íñóëüòó [13].

Ïðè öóêðîâîìó ä³àáåò³ òàêîæ âèíèêàþòü óñêëàä-
íåííÿ ç áîêó îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó, ó
òîìó ÷èñë³ òàêèõ, ÿê ãàñòðîïàðåç, íåàëêîãîëüíà æè-
ðîâà õâîðîáà ïå÷³íêè, ãàñòðîåçîôàãåàëüíà ðåôëþêñ-
íà õâîðîáà. Ä³àáåò òàêîæ ìîæå ïîã³ðøèòè ïåðåá³ã
ãåïàòèòó Ñ ³ ïàíêðåàòèòó [4]. Ïîøèðåíèì óñêëàä-
íåííÿì ä³àáåòó, îñîáëèâî ó âèïàäêàõ òðèâàëîãî
÷àñó ïåðåá³ãó çàõâîðþâàííÿ, º ä³àáåòè÷íà ãàñòðîåí-
òåðîïàò³ÿ, ÿêà ìàº ð³çí³ ôîðìè òà ïðîÿâëÿºòüñÿ áî-

ëÿìè ó æèâîò³, ïå÷³ºþ, íóäîòîþ, áëþâîòîþ, çàïîðà-
ìè òà ä³àðåºþ [21]. Îäíèì ç ïàòîô³ç³îëîã³÷íèõ ìå-
õàí³çì³â ðîçâèòêó ä³àáåòè÷íî¿ ãàñòðîåíòåðîïàò³¿ º
òàêå ïîøèðåíå óñêëàäíåííÿ ä³àáåòó, ÿê ïîë³íåéðî-
ïàò³ÿ, ÿêà âèêëèêàº ïîðóøåííÿ ïðîöåñ³â ñåêðåö³¿ òà
ìîòîðèêè ó øëóíêîâî-êèøêîâîìó òðàêò³ [27]. Ðå-
çóëüòàòè åêñïåðèìåíòàëüíèõ äîñë³äæåíü ñâ³ä÷àòü
ïðî íàñòàííÿ ãëèáîêèõ çì³í ó ñòàí³ äâàíàäöÿòèïàëî¿
êèøêè çà óìîâ åêñïåðèìåíòàëüíîãî ä³àáåòó, âèêëè-
êàíîãî ââåäåííÿì ñòðåïòîçîòîöèíó [5].

Ðåçóëüòàòè íàóêîâèõ äîñë³äæåíü ñâ³ä÷àòü ïðî
íàÿâí³ñòü çâ’ÿçêó ì³æ öóêðîâèì ä³àáåòîì òà êàíöå-
ðîãåíåçîì. Ïîêàçàíî, ùî íàÿâí³ñòü ä³àáåòó ï³äâè-
ùóº ðèçèê ðîçâèòêó ð³çíèõ ïóõëèí îðãàí³â øëóíêî-
âî-êèøêîâîãî òðàêòó. Âèÿâëåíèé ïîçèòèâíèé
çâ’ÿçîê ì³æ íàÿâí³ñòþ öóêðîâîãî ä³àáåòó ³ ðèçèêîì
âèíèêíåííÿ ðàêó æîâ÷íîãî ì³õóðà òà õîëàíã³îêàð-
öèíîìè [36]. Ðåçóëüòàòè ïðîâåäåíîãî ìåòààíàë³çó
ñâ³ä÷àòü ïðî òå, ùî öóêðîâèé ä³àáåò ïîâ’ÿçàíèé ç
ï³äâèùåíèì ðèçèêîì âèíèêíåííÿ ðàêó ï³äøëóíêî-
âî¿ çàëîçè ÿê ó æ³íîê, òàê ³ ó ÷îëîâ³ê³â. Öóêðîâèé
ä³àáåò ìîæíà ââàæàòè íå ò³ëüêè ðàíí³ì ïðîÿâîì
ðàêó ï³äøëóíêîâî¿ çàëîçè, à é åò³îëîã³÷íèì ôàêòî-
ðîì öüîãî çàõâîðþâàííÿ [2].
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Àêòóàëüí³ñòü. Öóêðîâèé ä³àáåò º øèðîêî ðîçïîâñþäæåíèì ó ñâ³ò³ çàõâîðþâàííÿì. Öóêðîâèé ä³àáåò äðóãîãî òèïó âñå
÷àñò³øå âèíèêàº ó á³ëüø ìîëîäèõ ëþäåé òà ïåðåá³ãàº ç ð³çíîìàí³òíèìè óñêëàäíåííÿìè. Çîêðåìà, ïðè öóêðîâîìó ä³àáåò³ âè-
íèêàþòü óñêëàäíåííÿ ç áîêó îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó. Øèðîêî ðîçïîâñþäæåíèì ñòàíîì, ïðè ÿêîìó âèíèêàþòü
ðîçëàäè îáì³íó ðå÷îâèí, º ìåòàáîë³÷íèé ñèíäðîì. Ïåâíà ðîëü ó ðîçâèòêó ìåòàáîë³÷íîãî ñèíäðîìó íàëåæèòü øëóíêîâî-êèø-
êîâîìó òðàêòó. Ç ³íøîãî áîêó íàÿâí³ñòü ìåòàáîë³÷íîãî ñèíäðîìó º ñóòòºâèì ôàêòîðîì ðèçèêó âèíèêíåííÿ çàõâîðþâàíü
îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó. Â³äîìî, ùî ðîçâèòîê óñêëàäíåíü öóêðîâîãî ä³àáåòó òà ìåòàáîë³÷íîãî ñèíäðîìó ïîâ’ÿ-
çàíèé ç ïîðóøåííÿìè ïðîöåñ³â êë³òèííî¿ ïðîë³ôåðàö³¿, àïîïòîçó òà àóòîôàã³¿.

²ìóíîã³ñòîõ³ì³÷í³ ìåòîäè øèðîêî âèêîðèñòîâóþòüñÿ ó íàóêîâèõ äîñë³äæåííÿõ äëÿ îö³íêè ñòàíó ïðîöåñ³â êë³òèííî¿ ïðî-
ë³ôåðàö³¿, àïîïòîçó òà àóòîôàã³¿ ó òêàíèíàõ îðãàí³â òðàâíî¿ ñèñòåìè, çîêðåìà, ó ïå÷³íö³, ó øëóíêó, ó ï³äøëóíêîâ³é çàëîç³, ó
òîíêèé êèøö³ òà ó òîâñòèé êèøö³. ²ìóíîã³ñòîõ³ì³÷í³ ìåòîäè äîçâîëÿþòü îòðèìàòè ö³íí³ äàí³ ïðî õàðàêòåð çì³í ïðîöåñ³â
êë³òèííî¿ ïðîë³ôåðàö³¿, àïîïòîçó òà àóòîôàã³¿ ó òêàíèíàõ îðãàí³â òðàâíî¿ ñèñòåìè çà óìîâ ðîçëàä³â îáì³íó ðå÷îâèí, çîêðåìà,
ïðè öóêðîâîìó ä³àáåò³ òà ïðè ìåòàáîë³÷íîìó ñèíäðîì³. Òîìó âèêîðèñòàííÿ ³ìóíîã³ñòîõ³ì³÷íèõ ìåòîä³â ç ìåòîþ âèçíà÷åííÿ
ïðîë³ôåðàòèâíî¿ àêòèâíîñò³ çà åêñïðåñ³ºþ ÿäåðíîãî àíòèãåíó Ki-67 òà çà åêñïðåñ³ºþ ÿäåðíîãî àíòèãåíó ïðîë³ôåðóþ÷èõ
êë³òèí PCNA, îö³íêè ñòàíó ïðîöåñ³â àïîïòîçó çà åêñïðåñ³ºþ á³ëêó Bcl-2 òà á³ëêó BAX, à òàêîæ âèçíà÷åííÿ õàðàêòåðó ïðî-
öåñ³â àóòîôàã³¿ çà åêñïðåñ³ºþ Beclin-1 (BECN1) â òêàíèíàõ òðàâíî¿ ñèñòåìè ïðè åêñïåðèìåíòàëüíîìó ìåòàáîë³÷íîìó ñèíä-
ðîì³ òà öóêðîâîìó ä³àáåò³ äðóãîãî òèïó º îá´ðóíòîâàíèì.

Êëþ÷îâ³ ñëîâà: ïðîë³ôåðàö³ÿ, àïîïòîç, àóòîôàã³ÿ, òðàâíà ñèñòåìà, öóêðîâèé ä³àáåò, ìåòàáîë³÷íèé ñèíäðîì.
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²ÍÔÎÐÌÀÒÈÂÍ² Á²ÎÌÀÐÊÅÐÈ ÏÐÈ ÄÎÑË²ÄÆÅÍÍ² ÏÐÎÖÅÑ²Â ÏÐÎË²ÔÅÐÀÖ²¯, ÀÏÎÏÒÎÇÓ ÒÀ ÀÓÒÎÔÀÃ²² Â ÒÊÀÍÈÍÀÕ
ÒÐÀÂÍÎ¯ ÑÈÑÒÅÌÈ ÏÐÈ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌÓ ÌÅÒÀÁÎË²×ÍÎÌÓ ÑÈÍÄÐÎÌ² ÒÀ ÖÓÊÐÎÂÎÌÓ Ä²ÀÁÅÒ² ÄÐÓÃÎÃÎ ÒÈÏÓ. Îãëÿä

Ðåçóëüòàòè ñèñòåìíîãî àíàë³çó íàÿâíî¿ íàóêîâî¿
ë³òåðàòóðè äàþòü çìîãó ñòâåðäæóâàòè, ùî ó æ³íîê,
ÿê³ ñòðàæäàþòü íà öóêðîâèé ä³àáåò, ðèçèê âèíèê-
íåííÿ ðàêó øëóíêà º íà 18% á³ëüøèì çà ðèçèê ðîç-
âèòêó ö³º¿ ïóõëèíè ó æ³íîê, ÿê³ íå ìàþòü öóêðîâîãî
ä³àáåòó [12]. Ðåçóëüòàòè àíàë³çó íàóêîâî¿ ë³òåðàòó-
ðè, ïðîâåäåí³ ³íøèìè àâòîðàìè, äàëè äåùî ³íø³ ðå-
çóëüòàòè. Ï³äâèùåíèé ðèçèê ðîçâèòêó ðàêó øëóíêà
áóâ âèÿâëåíèé ÿê ó ÷îëîâ³ê³â, òàê ³ ó æ³íîê ç öóêðî-
âèì ä³àáåòîì. Òàêîæ áóëî âñòàíîâëåíî, ùî íà-
ÿâí³ñòü öóêðîâîãî ä³àáåòó ï³äâèùóº ðèçèê ñìåðò-
íîñò³ â³ä ðàêó øëóíêà ó ÷îëîâ³ê³â ó â³ö³ äî
ï’ÿòäåñÿòè ï’ÿòè ðîê³â [30].

Â³äîìî, ùî ðîçâèòîê óñêëàäíåíü öóêðîâîãî ä³à-
áåòó ïîâ’ÿçàíèé ç ïîðóøåííÿìè ïðîöåñ³â êë³òèííî¿
ïðîë³ôåðàö³¿ [14]. Ó ïàòîãåíåç³ óñêëàäíåííÿ öóêðî-
âîãî ä³àáåòó ïåâíó ðîëü â³ä³ãðàþòü òàêîæ ïðîöåñè
àïîïòîçó òà àóòîôàã³¿ [43].

Ïîðÿä ç öóêðîâèì ä³àáåòîì øèðîêî ðîçïîâñþä-
æåíèì ñòàíîì, ïðè ÿêîìó âèíèêàþòü ðîçëàäè îá-
ì³íó ðå÷îâèí, º òàêîæ ìåòàáîë³÷íèé ñèíäðîì. Ìå-
òàáîë³÷íèé ñèíäðîì º ïàòîëîã³÷íèìè ñòàíîì, ÿêèé
õàðàêòåðèçóºòüñÿ îæèð³ííÿì, àðòåð³àëüíîþ ã³ïåð-
òåíç³þ, ðåçèñòåíòí³ñòþ äî ³íñóë³íó (àáî öóêðîâèé
ä³àáåò äðóãîãî òèïó) òà àòåðîãåííîþ äèñë³ï³äåì³ºþ
[26]. Ïåâíà ðîëü ó ðîçâèòêó ìåòàáîë³÷íîãî ñèíäðî-
ìó íàëåæèòü øëóíêîâî-êèøêîâîìó òðàêòó. Çîêðåìà,
îäíèì ç ìåõàí³çì³â âèíèêíåííÿ îæèð³ííÿ º çì³íè ó
âèä³ëåíí³ ãîðìîí³â êèøå÷íèêó, ÿê³ ñèãíàë³çóþòü
ïðî ñèò³ñòü. Ïåâíå çíà÷åííÿ ìàº òàêîæ ïîðóøåííÿ
áàð’ºðíî¿ ôóíêö³¿ ñëèçîâî¿ îáîëîíêè êèøêè [9]. Ç
³íøîãî áîêó, íàÿâí³ñòü ìåòàáîë³÷íîãî ñèíäðîìó º
ñóòòºâèì ôàêòîðîì ðèçèêó âèíèêíåííÿ çàõâîðþ-
âàíü îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó. Òàê, ìå-
òàáîë³÷íèé ñèíäðîì º ôàêòîðîì ðèçèêó ðîçâèòêó
äåÿêèõ çëîÿê³ñíèõ òà äîáðîÿê³ñíèõ ïóõëèí, à òàêîæ
³íøèõ çàõâîðþâàíü ï³äøëóíêîâî¿ çàëîçè òà îðãàí³â
øëóíêîâî-êèøêîâîãî òðàêòó [6].

Ó ëþäåé ç ìåòàáîë³÷íèì ñèíäðîìîì çðîñòàº ðè-
çèê ðîçâèòêó ãåïàòîöåëþëÿðíî¿ êàðöèíîìè. Ïðè
öüîìó ðèçèê º òèì á³ëüøèì, ÷èì á³ëüøà ê³ëüê³ñòü
êîìïîíåíò³â ìåòàáîë³÷íîãî ñèíäðîìó íàÿâíà ó õâî-
ðîãî [42]. Ðåçóëüòàòè äîñë³äæåíü âêàçóþòü íà òå, ùî
ìåòàáîë³÷íèé ñèíäðîì, àáî éîãî îêðåì³ êîìïîíåí-
òè, ìîæóòü â³ä³ãðàâàòè âåëèêó ðîëü ó ïðîãðåñóâàíí³
ðàêó îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó. Öåé ðè-
çèê ó ëþäåé, ÿê³ ìàëè âèñîêèé ð³âåíü ãëþêîçè â
êðîâ³, áóâ â 3,35 ðàçè á³ëüø³ì, í³æ ó ëþäåé, ÿê³
ìàëè íîðìàëüíèé ð³âåíü ãëþêîçè. Ðèçèê òàêîæ
ï³äâèùóâàëè äèñë³ï³äåì³ÿ òà îæèð³ííÿ [29].

Âñòàíîâëåíî, ùî ïðè ìåòàáîë³÷íîìó ñèíäðîì³
çì³íþºòüñÿ ê³ëüê³ñòü ïðîë³ôåðóþ÷èõ ³ àïîïòîòè÷-
íèõ êë³òèí ó òêàíèíàõ [38]. Ó ïàòîãåíåç³ äåÿêèõ
óñêëàäíåíü ìåòàáîë³÷íîãî ñèíäðîìó ïåâíà ðîëü íà-
ëåæèòü ïîðóøåííÿì ïðîöåñ³â àóòîôàã³¿. Åêñïåðè-
ìåíòàëüíî äîâåäåíî, ùî ïðè ìåòàáîë³÷íîìó ñèíä-
ðîì³ çì³íþºòüñÿ ïåðåá³ã ïðîöåñ³â àïîïòîçó òà

àóòîôàã³¿ êèøêîâèõ åï³òåë³àëüíèõ êë³òèí òà êë³òèí
îñòðîâê³â ï³äøëóíêîâî¿ çàëîçè [19].

Òêàíèíè ï³äòðèìóþòü ñïðîìîæí³ñòü âèêîíóâàòè
ñâî¿ ôóíêö³¿ ÷åðåç çáåðåæåííÿ ïîñò³éíî¿ ê³ëüêîñò³
êë³òèí, ùî ïîòðåáóº íàä³éíèõ ãîìåîñòàòè÷íèõ ìå-
õàí³çì³â, ÿê³ çàáåçïå÷óþòü ð³âíîâàãó ì³æ ïðîë³ôåðà-
ö³ºþ, äèôåðåíö³þâàííÿì òà çàãèáåëëþ êë³òèí [39].
Òîìó, âèâ÷åííÿ çàêîíîì³ðíîñòåé êë³òèííî¿ ïðîë³ôå-
ðàö³¿, ïðîöåñ³â àïîïòîçó òà àóòîôàã³¿ ó òêàíèíàõ
îðãàí³â òðàâíî¿ ñèñòåìè ïðè åêñïåðèìåíòàëüíîìó
ìåòàáîë³÷íîìó ñèíäðîì³ òà öóêðîâîìó ä³àáåò³ äðó-
ãîãî òèïó ìîæóòü íàäàòè ö³ííó ³íôîðìàö³þ ïðî ìå-
õàí³çìè ðîçâèòêó ïîðóøåíü, ÿê³ âèíèêàþòü ó ñòàí³
îðãàí³â òðàâíî¿ ñèñòåìè çà öèõ óìîâ.

Äëÿ äîñë³äæåííÿ ïðîöåñ³â êë³òèííî¿ ïðîë³ôåðàö³¿
â åêñïåðèìåíò³ âèêîðèñòîâóþòü ð³çíîìàí³òí³ ìåòîäè,
ó òîìó ÷èñë³ òàê³, ÿê îö³íêà ïðîë³ôåðàòèâíî¿ àêòèâ-
íîñò³ çà åêñïðåñ³ºþ ÿäåðíîãî àíòèãåíó Ki-67 òà îö³í-
êà ïðîë³ôåðàòèâíî¿ àêòèâíîñò³ çà åêñïðåñ³ºþ ÿäåðíî-
ãî àíòèãåíó ïðîë³ôåðóþ÷èõ êë³òèí PCNA [16, 20].
Ki-67 âèÿâëÿºòüñÿ ó êë³òèíàõ, ÿê³ çíàõîäÿòüñÿ ó ïðî-
öåñ³ ïðîë³ôåðàö³¿, òîáòî ó ïðåñèíòåòè÷í³é, ñèíòå-
òè÷í³é òà ïîñòñèíòåòè÷í³é ôàç³ ì³òîòè÷íîãî öèêëó,
à òàêîæ ó ì³òîç³. Ó êë³òèíàõ, ÿê³ ïîêîÿòüñÿ, Ki-67
â³äñóòí³é. Â³äîìî, ùî ãåíîì, ÿêèé êîäóº Ki-67, º ãåí
MKI67 [44]. Ìåòîäèêà âèÿâëåííÿ Ki-67 øèðîêî âè-
êîðèñòîâóºòüñÿ äëÿ îö³íêè ïðîë³ôåðàòèâíî¿ àêòèâ-
íîñò³ â îðãàíàõ òðàâíî¿ ñèñòåìè [23].

Äëÿ âèÿâëåííÿ Ki-67 çàñòîñîâóþòü ³ìóíîã³-
ñòîõ³ì³÷í³ ìåòîäè. Ïðîë³ôåðàòèâíó àêòèâí³ñòü ó
òêàíèíàõ âèçíà÷àþòü, ï³äðàõîâóþ÷è ïðîë³ôåðàòèâ-
íèé ³íäåêñ ÿê ñï³ââ³äíîøåííÿ ê³ëüêîñò³ êë³òèí, ó
ÿêèõ âèÿâëåíèé Ki-67, òà çàãàëüíî¿ ê³ëüêîñò³ êë³òèí.
Âèçíà÷åííÿ ïðîë³ôåðàòèâíî¿ àêòèâíîñò³ ïðîâîäÿòü
ÿê çà äîïîìîãîþ ðó÷íîãî ï³äðàõóâàííÿ, òàê ³ ç âèêî-
ðèñòàííÿì â³äïîâ³äíîãî êîìï’þòåðíîãî ïðîãðàìíî-
ãî çàáåçïå÷åííÿ [33].

Ï³ä ÷àñ íàóêîâèõ äîñë³äæåíü äëÿ îö³íêè ïðî-
ë³ôåðàòèâíî¿ àêòèâíîñò³ â îðãàíàõ øëóíêîâî-êèø-
êîâîãî òðàêòó çà óìîâ ïîðóøåííÿ îáì³íó ÷àñòî çàñ-
òîñîâóºòüñÿ ³ìóíîã³ñòîëîã³÷íå âèçíà÷åííÿ Ki-67. Ç
âèêîðèñòàííÿì ö³º¿ ìåòîäèêè áóëî âñòàíîâëåíî, ùî
ó ï³äøëóíêîâ³é çàëîç³ äîðîñëèõ ùóð³â, ó ÿêèõ çà äî-
ïîìîãî îäíîðàçîâîãî ââåäåííÿ ñòðåïòîçîòîöèíó ó
äîç³ 50 ìã/êã ìàñè ò³ëà ùóð³â âèêëèêàëè ðîçâèòîê
åêñïåðèìåíòàëüíîãî ä³àáåòó, ê³ëüê³ñòü Ki-67-ïîçè-
òèâíèõ ïðîë³ôåðóþ÷èõ êë³òèí â îñòð³âöÿõ âèÿâèëà-
ñÿ á³ëüøîþ, í³æ ó ùóð³â ãðóïè êîíòðîëþ [40].

ßäåðíèé àíòèãåí ïðîë³ôåðóþ÷èõ êë³òèí PCNA º
äîïîì³æíèì á³ëêîì ÄÍÊ-ïîë³ìåðàçè. Â³í â³ä³ãðàº
çíà÷íó ðîëü ó ïðîöåñ³ ðåïë³êàö³¿ ÄÍÊ, ðåïàðàö³¿
ÄÍÊ, ïðîöåñàõ, ïîâ’ÿçàíèõ ç ïðîãðåñóâàííÿì ì³òî-
òè÷íîãî öèêëó. PCNA º ÿäåðíèì á³ëêîì, ÿêèé íàêî-
ïè÷óºòüñÿ â ï³çí³é ïðåñèíòåòè÷í³é ôàç³ (G1-ôàçà) ³
ðàíí³é ñèíòåòè÷í³é ôàç³ (S-ôàçà) ì³òîòè÷íîãî öèê-
ëó, òà ïðèñóòí³ñòü ÿêîãî ñòàº ìåíøîþ ó ïîñòñèíòå-
òè÷í³é ôàç³ (G2-ôàç³) ì³òîòè÷íîãî öèêëó. PCNA
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ìàéæå íå âèÿâëÿºòüñÿ, àáî çîâñ³ì íå âèÿâëÿþòüñÿ ó
êë³òèíàõ, ÿê³ ïîêîþòüñÿ òà çíàõîäÿòüñÿ çà ìåæàìè
ì³òîòè÷íîãî öèêëó. PCNA º ìàðêåðîì êë³òèííî¿
ïðîë³ôåðàö³¿, îñê³ëüêè ð³âåíü éîãî åêñïðåñ³¿ â³äîá-
ðàæàº øâèäê³ñòü êë³òèííî¿ ïðîë³ôåðàö³¿ ³ ñèíòåçó
ÄÍÊ [3, 25].

Äëÿ âèÿâëåííÿ PCNA çàñòîñîâóþòüñÿ ³ìóíîã³ñ-
òîõ³ì³÷í³ ìåòîäè ç âèêîðèñòàííÿì àíòèò³ë äî
PCNA. ²íòåíñèâí³ñòü ïðîöåñ³â êë³òèííî¿ ïðîë³ôå-
ðàö³¿ âèçíà÷àþòü ïî â³äíîøåííþ ê³ëüêîñò³ êë³òèí,
ì³÷åíèõ ìàðêåðîì ïðîë³ôåðàö³¿ PCNA, òà çàãàëüíî¿
ê³ëüêîñò³ êë³òèí, ñåðåä ÿêèõ ïðîâîäèëèñÿ ï³äðàõóí-
êè [32].

Ìåòîä âèçíà÷åííÿ PCNA çàñòîñîâóºòüñÿ ïðè
âèçíà÷åíí³ ð³âíÿ êë³òèííî¿ ïðîë³ôåðàö³¿ ó òêàíè-
íàõ îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó. Ï³ä ÷àñ
äîñë³äæåííÿ ñòàíó ï³äøëóíêîâî¿ çàëîçè ó êîò³â,
õâîðèõ íà ä³àáåò, áóëî âñòàíîâëåíî, ùî ó íèõ
ê³ëüê³ñòü PCNA-ïîçèòèâíèõ àöèíàðíèõ êë³òèí åê-
çîêðèííî¿ ÷àñòèíè ï³äøëóíêîâî¿ çàëîçè áóëà
á³ëüøîþ, í³æ ó êîò³â, ÿê³ íå õâîð³ëè íà ä³àáåò. Öÿ
çàêîíîì³ðí³ñòü îñîáëèâî ÿñêðàâî ïðîÿâëÿëàñÿ ïî-
áëèçó îñòð³âö³â [48].

Âàæëèâèì á³îëîã³÷íèì ïðîöåñîì, ÿêèé ãðàº ñóò-
òºâó ðîëü ó ñòðóêòóðíîìó ãîìåîñòàç³ òêàíèí, º
àïîïòîç – ïðîöåñ çàïðîãðàìîâàíî¿ çàãèáåë³ êë³òèí,
ÿêèé ïîëÿãàº ó âïîðÿäêîâàíîìó âèäàëåíí³ ïîøêîä-
æåíèõ êë³òèí. Àïîïòîç ìîæå áóòè âèêëèêàíèé çîâí-
³øí³ìè ñèãíàëàìè øëÿõîì çâ’ÿçóâàííÿ ðåöåïòîð³â
çàãèáåë³, ÿê³ çíàõîäÿòüñÿ ó êë³òèíí³é ìåìáðàí³, àáî
âíóòð³øí³ìè ñèãíàëàìè êë³òèíè [31]. Àïîïòîç º
ïðîöåñîì, ÿêèé ðåãóëþºòüñÿ, ïðè÷îìó áàëàíñ ì³æ
àíòèàïîïòè÷íèìè ³ ïðîàïîïòè÷íèìè ðåãóëÿòîðàìè
º êëþ÷îâèì ó âèçíà÷åíí³ ïî÷àòêó òà äèíàì³êè àïîï-
òîçó. Âàæëèâèì êîìïîíåíòîì ðåãóëÿö³¿ àïîïòîçó º
á³ëêè ñ³ìåéñòâà Bcl-2. Â³äîìî, ùî á³ëîê Bcl-2 ìàº
àíòèàïîïòîòè÷í³ âëàñòèâîñò³, â òîé ÷àñ, ÿê á³ëîê
BAX º ïðîàïîïòîòè÷íèì. Ñàìå áàëàíñ ì³æ öèìè
á³ëêàìè ó âåëèê³é ì³ð³ âèçíà÷àº õàðàêòåð ïðîò³êàí-
íÿ ïðîöåñ³â àïîïòîçó ó òêàíèíàõ [15].

Á³ëîê Bcl-2 ïðèñóòí³é íà çîâí³øí³é ì³òîõîíäð³-
àëüí³é ìåìáðàí³, íà ìåìáðàíàõ åíäîïëàçìàòè÷íî¿
ñ³òêè òà íà ÿäåðí³é ìåìáðàí³. Bcl-2 çâ’ÿçóºòüñÿ ç
BAX, ÷èì çàïîá³ãàº ðîçâèòêó àïîïòîçó [7]. Ï³ä ÷àñ
äîñë³äæåíü ç ìåòîþ îö³íêè åêñïðåñ³¿ Bcl-2 çàñòîñî-
âóþòüñÿ ³ìóíîã³ñòîõ³ì³÷í³ ìåòîäè. Çîêðåìà, ³ìóíîã-
³ñòîõ³ì³÷í³ ìåòîäè âèêîðèñòîâóþòüñÿ äëÿ âèÿâëåí-
íÿ á³ëêà Bcl-2 ïðè íàóêîâèõ äîñë³äæåííÿõ ñòàíó
îðãàí³â òðàâíî¿ ñèñòåìè. ²ç çàñòîñóâàííÿì ³ììóíîã-
³ñòîõ³ì³÷íèõ ìåòîä³â îö³íêè åêñïðåñ³¿ Bcl-2 ³ Bax ó
çðàçêàõ âíóòð³øíüîïå÷³íêîâî¿ õîëàíã³îêàðöèíîìè
áóëî ïîêàçàíî, ùî êë³òèíè ö³º¿ ïóõëèíè ïå÷³íêè
³íòåíñèâíî åêñïðåñóâàëè Bcl-2, àëå ìàëè íåçíà÷íó
åêñïðåñ³þ BAX. Òàê³ ñï³ââ³äíîøåííÿ åêñïðåñ³¿ Bcl-
2 ³ BAX, íà äóìêó àâòîð³â, ñïðèÿþòü ïðîãðåñóâàí-
íþ ïóõëèííîãî ðîñòó ÷åðåç àíòèàïîïòîòè÷íèé
åôåêò [17].

Çà äîïîìîãîþ ³ìóíîã³ñòîõ³ì³÷íèõ äîñë³äæåíü
áóëî âñòàíîâëåíî, ùî ó ïóõëèííèõ òêàíèíàõ (ðàê
øëóíêà) ïîêàçíèêè åêñïðåñ³¿ Bcl-2 ³ Ki67 áóëè
á³ëüøèìè çà òàê³ ó íîðìàëüí³é ñëèçîâ³é îáîëîíö³
øëóíêà. Ïðè öüîìó çì³íè åêñïðåñ³¿ Bcl-2 íå êîðå-
ëþâàëè ç³ çì³íàìè åêñïðåñ³¿ Ki67. Çðîñòàííÿ åêñï-
ðåñ³¿ Bcl-2 òà Ki67 òàêîæ íå êîðåëþâàëî ç³ ñòàä³ºþ
ðîçâèòêó ðàêó, ñòàòòþ òà â³êîì ïàö³ºíò³â, ç õàðàêòå-
ðîì ìåòàñòàçóâàííÿ. Àâòîðè äîñë³äæåííÿ ââàæà-
þòü, ùî îö³íêà êîìá³íàö³¿ Bcl-2 ³ Ki67 º åôåêòèâ-
íîþ äëÿ ä³àãíîñòèêè ðàêó øëóíêà [46].

Â îñòàíí³ ðîêè çà äîïîìîãîþ ³ìóíîã³ñòîõ³ì³÷íèõ
ìåòîä³â áóëè îïèñàí³ ð³çí³ á³ëêè, ÿê³ çàáåçïå÷óþòü
ðåãóëÿö³þ àïîïòîçó êë³òèí åï³òåë³þ äâàíàäöÿòèïà-
ëî¿ êèøêè â îíòîãåíåç³, çîêðåìà á³ëêè Bcl-2 òà p53.
Âñòàíîâëåíî, ùî Bcl-2 ïðèéìàº ó÷àñòü ó ðåãóëÿö³¿
ïðîöåñ³â àïîïòîçó âæå íà ðàíí³õ ñòàä³ÿõ ðîçâèòêó
åï³òåë³þ äâàíàäöÿòèïàëî¿ êèøêè [22].

Â åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ íà ùóðàõ çà
äîïîìîãîþ ³ìóíîã³ñòîõ³ì³÷íèõ ìåòîä³â áóëî äîâå-
äåíî, ùî ââåäåííÿ ôåíîô³áðàòó çíà÷íîþ ì³ðîþ
çìåíøóº ³íòåíñèâí³ñòü ïðîöåñ³â àïîïòîçó ó êëó-
áîâ³é êèøö³, ÿê³ áóëè ñòèìóëüîâàí³ ³øåì³÷íî–ðå-
ïåðôóç³éíèì ïîøêîäæåííÿì. Öåé åôåêò ïîâ’ÿçàíèé
ç³ çá³ëüøåííÿì åêñïðåñ³¿ Bcl-2 [41]. Ïðè äîñë³ä-
æåíí³ ïðîöåñ³â àïîïòîçó ó ïóõëèíí³é òêàíèí³ òîâ-
ñòî¿ êèøêè ìèøåé, ó ÿêèõ â åêñïåðèìåíò³ áóëî âèê-
ëèêàíî ðîçâèòîê ðàêó, áóëî ïîêàçàíî, ùî
àíòîö³àí³íè çíèæóâàëè ìàñó ³ îá’ºì ïóõëèíè, ùî
áóëî ïîâ’ÿçàíî ç³ çì³íàìè ñï³ââ³äíîøåííÿ Bcl-2 ³
BÀÕ [45]. Â åêñïåðèìåíòàõ íà ùóðàõ ç îï³êîâèì
ïîøêîäæåííÿì ç âèêîðèñòàííÿì ³ìóíîã³ñòîõ³ì³÷íî-
ãî ìåòîäó îö³íþâàííÿ åêñïðåñ³¿ Bcl-2 áóëî äîâåäå-
íî, ùî çàñòîñóâàííÿ åäàðàâîíó çìåíøóº ñòóïåíü
ïîøêîäæåííÿ ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè, îä-
íèì ç ìåõàí³çì³â ÷îãî º ïðèãí³÷åííÿ àïîïòîçó
êë³òèí [18].

Ïðè äîñë³äæåíí³ çàêîíîì³ðíîñòåé ïðîöåñ³â
àïîïòîçó â îðãàíàõ òðàâíî¿ ñèñòåìè çà óìîâ ïîðó-
øåííÿ îáì³íó ðå÷îâèí øèðîêî âèêîðèñòîâóþòü
³ìóíîã³ñòîõ³ì³÷í³ ìåòîäè äîñë³äæåííÿ Bcl-2. Çîêðå-
ìà, ó ìèøåé, ÿêèì ç ìåòîþ ìîäåëþâàííÿ åêñïåðè-
ìåíòàëüíîãî öóêðîâîãî ä³àáåòó âíóòð³øíüî÷åðåâèí-
íî ââîäèëè ñòðåïòîçîòîöèí ó äîç³ 60 ìêã/ã ìàñè ò³ëà
îäèí ðàç íà äåíü ïðîòÿãîì ï’ÿòè äí³â òà ó ÿêèõ âèê-
ëèêàëè çàïàëåííÿ øëÿõîì ïåðîðàëüíîãî ââåäåííÿ
ë³ïîïîë³ñàõàðèä³â, â³äì³÷àëîñÿ çðîñòàííÿ ³íòåíñèâ-
íîñò³ àïîïòîçó äåíäðèòíèõ êë³òèíè øëóíêîâî-êèø-
êîâîãî òðàêòó. ²ìóíîã³ñòîõ³ì³÷íèìè ìåòîäàìè ó öèõ
ìèøåé âèÿâëÿëîñÿ çìåíøåííÿ åêñïðåñ³¿ Bcl-2 òà
çá³ëüøåííÿ åêñïðåñ³¿ BAX [11].

Á³ëîê BAX ëîêàë³çóºòüñÿ ïåðåâàæíî ó öèòîçîë³
êë³òèí, àëå ï³ä ÷àñ àïîïòîçó â³í ïåðåðîçïîä³ëÿºòüñÿ
òà ïåðåì³ùóºòüñÿ ó ì³òîõîíäð³¿ ÷åðåç ì³òîõîíäð³-
àëüíó çîâí³øíþ ìåìáðàíó [37]. Îö³íêà åêñïðåñ³¿
BAX ³ìóíîã³ñòîõ³ì³÷íèìè ìåòîäàìè ïðîâîäèòüñÿ
ïðè íàóêîâèõ äîñë³äæåííÿõ ñòàíó îðãàí³â òðàâíî¿
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ñèñòåìè. Ïðè åêñïåðèìåíòàëüíîìó äîñë³äæåííÿ íà
ìèøàõ áóëî äîñë³äæåíî ìåõàí³çìè ãåïàòîïðîòåê-
òîðíî¿ ä³¿ ñ³òàãë³ïò³íó çà óìîâ âïëèâó ìåòîòðåêñàòó,
ÿêèé º ãåïàòîòîêñè÷íèì. Âèÿâèëîñÿ, ùî ïîïåðåäíÿ
îáðîáêà ñ³òàãë³ïò³íîì çìåíøóâàëà îö³íåíó ³ìóíîã³-
ñòîõ³ì³÷íèìè ìåòîäàìè åêñïðåñ³þ BAX â ïî-
ð³âíÿíí³ ç òàêîþ ó ìèøåé, ÿê³ îòðèìóâàëè ìåòîò-
ðåêñàò áåç ñ³òàãë³ïò³íó [1].

²ìóíîã³ñòîõ³ì³÷íà îö³íêà åêñïðåñ³¿ BAX ïîêàçà-
ëà, ùî çà óìîâ çàñòîñóâàííÿ ä³ºòè ç íèçüêèì ð³âíåì
öèñòàìèíó (Cysteamine) åêñïðåñ³ÿ BAX ó áàç³ëÿðí³é
÷àñòèí³ êðèïò ñëèçîâî¿ îáîëîíêè êëóáîâî¿ êèøêè
áóëà çíèæåíîþ, à ïðè âèêîðèñòàíí³ ä³ºòè ç âèñîêèì
ð³âíåì öèñòàìèíó âîíà çðîñòàëà [24]. Ç âèêîðèñòàí-
íÿì ³ìóíîã³ñòîõ³ì³÷íèõ ìåòîä³â áóëî ïîêàçàíî, ùî
â³ä åêñïðåñ³¿ BAX çàëåæèòü õàðàêòåð ïðîò³êàííÿ
àïîïòîçó ó òîâñò³é êèøö³. Çîêðåìà íèçüêà åêñïðåñ³ÿ
á³ëêà BAX ïðèãí³÷óº àïîïòîç, ùî ìîæå ïðèçâîäèòè
äî çá³ëüøåííÿ ÷àñòîòè êîëîðåêòàëüíîãî ðàêó òà äî
éîãî ïðîãðåñóâàííÿ [35].

²ìóíîã³ñòîõ³ì³÷í³ ìåòîäè îö³íþâàííÿ åêñïðåñ³¿
BAX âèêîðèñòîâóþòüñÿ ïðè äîñë³äæåíí³ ñòàíó
îðãàí³â òðàâíî¿ ñèñòåìè çà óìîâ ïîðóøåííÿ îáì³íó
ðå÷îâèí. Çà äîïîìîãîþ öèõ ìåòîä³â âäàëîñÿ ïîêàçà-
òè íàÿâí³ñòü çì³í åêñïðåñ³¿ á³ëêó BAX ó ïå÷³íö³ åê-
ñïåðèìåíòàëüíèõ ùóð³â, õâîðèõ íà ä³àáåò äðóãîãî
òèïó [8].

Äîñë³äæåííÿ ïðîöåñ³â àóòîôàã³¿ ó òêàíèíàõ ïðî-
âîäÿòü çà äîïîìîãîþ ðÿäó ìåòîä³â, ó òîìó ÷èñë³ é
ìåòîäîì ³ìóíîã³ñòîõ³ì³÷íîãî âèçíà÷åííÿ åêñïðåñ³¿
Beclin-1 (BECN1). Ìàêðîàóòîôàã³ÿ (àóòîôàã³ÿ) º
ñêëàäíèì êàòàáîë³÷íèì ïðîöåñîì, ÿêèé ïîëÿãàº â
òîìó, ùî êë³òèíè ³çîëþþòü ïîøêîäæåí³ îðãàíåëè òà
á³ëêè â àóòîôàãîñîìàõ, ÿê³ º âåçèêóëàìè ç äâîìà
ìåìáðàíàìè. Ó ïîäàëüøîìó â àóòîôàãîñîìàõ â³äáó-
âàºòüñÿ ë³çîñîìàëüíèé ïðîòåîë³ç. Îäíèì ç ïî÷àòêî-
âèõ åòàï³â óòâîðåííÿ àóòîôàãîñîì º àêòèâàö³ÿ êîì-
ïëåêñó ôîñôàòèäèë³íîçèòîë-3-ê³íàçè êëàñó III, äî
ñêëàäó ÿêîãî âõîäèòü Beclin-1 [28].

Ìåòîäèêà ³ìóíîã³ñòîõ³ì³÷íîãî âèçíà÷åííÿ åêñï-
ðåñ³¿ Beclin-1 äîçâîëÿº îö³íèòè ñòàí ïðîöåñ³â àóòî-
ôàã³¿ ó òêàíèíàõ øëóíêîâî-êèøêîâîãî òðàêòó. Âèç-
íà÷åííÿ åêñïðåñ³¿ Beclin-1 ³ìóíîã³ñòîõ³ì³÷íèìè
ìåòîäàìè âèêîðèñòîâóºòüñÿ ç ìåòîþ îö³íêè ïðî-
öåñ³â àóòîôàã³¿ â îðãàíàõ òðàâíî¿ ñèñòåìè çà óìîâ
ïîðóøåííÿ îáì³íó ðå÷îâèí. Ïîêàçàíî, ùî ó ùóð³â
ïðè åêñïåðèìåíòàëüíîìó ìåòàáîë³÷íîìó ñèíäðîì³
çì³íþâàâñÿ ð³âåíü Beclin-1 ó ïå÷³íö³. Äîäàâàííÿ
áåðôàìîòíîãî ïîë³ôåíîëó ùóðàì, ó ÿêèõ ôîðìóâàâ-
ñÿ ìåòàáîë³÷íèé ñèíäðîì, ïî 50 ìã/êã ìàñè ò³ëà â
äåíü, ïðèçâîäèëî äî çá³ëüøåííÿ ð³âíÿ Beclin-1 ó
ïå÷³íö³ [34].

Â ðåçóëüòàò³ åêñïåðèìåíò³â íà äîðîñëèõ ñàìöÿõ
ùóð³â-àëüá³íîñ³â áóëî âñòàíîâëåíî, ùî ó ùóð³â, ó
ÿêèõ âèêëèêàëè åêñïåðèìåíòàëüíèé ä³àáåò (ââåäåí-
íÿ ñòðåïòîçîòîöèíó 50 ì/êã ìàñè ò³ëà îäíîðàçîâî), ó
ï³äøëóíêîâ³é çàëîç³ âèÿâëÿëèñÿ çì³íè åêñïðåñ³¿

Beclin-1, ùî àâòîðè ïîâ’ÿçóþòü ç ðîçâèòêîì îêèñëþ-
âàëüíîãî ñòðåñó âíàñë³äîê ã³ïåðãë³êåì³¿. Çàñòîñóâàí-
íÿ åêñòðàêòó àí³ñó, çà óìîâ åêñïåðèìåíòàëüíîãî ä³à-
áåòó, ïîçèòèâíî âïëèâàëî íà åêñïðåñ³þ Beclin-1 [10].

Òàêèì ÷èíîì, ³ìóíîã³ñòîõ³ì³÷í³ ìåòîäè øèðîêî
âèêîðèñòîâóþòüñÿ ó íàóêîâèõ äîñë³äæåííÿõ äëÿ îö-
³íêè ñòàíó ïðîöåñ³â êë³òèííî¿ ïðîë³ôåðàö³¿, àïîïòî-
çó òà àóòîôàã³¿ ó ð³çíèõ òêàíèíàõ îðãàí³çìó ëþäèíè
òà åêñïåðèìåíòàëüíèõ òâàðèí. Â îñòàíí³ ðîêè ö³ ìå-
òîäè çàñòîñîâóþòüñÿ ïðè âèâ÷åíí³ çàçíà÷åíèõ ïðî-
öåñ³â ó òêàíèíàõ îðãàí³â òðàâíî¿ ñèñòåìè, çîêðåìà ó
ïå÷³íö³, ó øëóíêó, ó ï³äøëóíêîâ³é çàëîç³, ó òîíê³é
êèøö³ òà ó òîâñò³é êèøö³. ²ìóíîã³ñòîëîã³÷í³ ìåòîäè
äîçâîëÿþòü îòðèìàòè ö³íí³ äàí³ ïðî õàðàêòåð çì³í
ïðîöåñ³â êë³òèííî¿ ïðîë³ôåðàö³¿, àïîïòîçó òà àóòî-
ôàã³¿ ó òêàíèíàõ îðãàí³â òðàâíî¿ ñèñòåìè çà óìîâ
ðîçëàä³â îáì³íó ðå÷îâèí, çîêðåìà ïðè öóêðîâîìó
ä³àáåò³ òà ïðè ìåòàáîë³÷íîìó ñèíäðîì³. Òîìó âèêî-
ðèñòàííÿ ³ìóíîã³ñòîõ³ì³÷íèõ ìåòîä³â ç ìåòîþ âèç-
íà÷åííÿ ïðîë³ôåðàòèâíî¿ àêòèâíîñò³ çà åêñïðåñ³ºþ
ÿäåðíîãî àíòèãåíó Ki-67 òà çà åêñïðåñ³ºþ ÿäåðíîãî
àíòèãåíó ïðîë³ôåðóþ÷èõ êë³òèí PCNA, îö³íêè ñòà-
íó ïðîöåñ³â àïîïòîçó çà åêñïðåñ³ºþ á³ëêó Bcl-2 òà
á³ëêó BAX, à òàêîæ âèçíà÷åííÿ õàðàêòåðó ïðîöåñ³â
àóòîôàã³¿ çà åêñïðåñ³ºþ Beclin-1 (BECN1) â òêàíè-
íàõ òðàâíî¿ ñèñòåìè ïðè åêñïåðèìåíòàëüíîìó ìåòà-
áîë³÷íîìó ñèíäðîì³ òà öóêðîâîìó ä³àáåò³ äðóãîãî
òèïó º ö³ëêîì îá´ðóíòîâàíèì.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü, ùî íå
ìàþòü êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ
òàêèì, ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³
ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Ãîñóäàðñòâåííîå ó÷ðåæäåíèå «Ëóãàíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò»
ÌÇ Óêðàèíû, Ðóáåæíîå, Óêðàèíà

antonagro33@ukr.net
Ðåçþìå. Ñàõàðíûé äèàáåò ÿâëÿåòñÿ øèðîêî ðàñïðîñòðàíåííûì çàáîëåâàíèåì. Ñàõàðíûé äèàáåò âòîðîãî òèïà âñå

÷àùå âîçíèêàåò ó áîëåå ìîëîäûõ ëþäåé è ïðîòåêàåò ñ ðàçëè÷íûìè îñëîæíåíèÿìè. Â ÷àñòíîñòè, ïðè ñàõàðíîì äèàáå-
òå âîçíèêàþò îñëîæíåíèÿ ñî ñòîðîíû îðãàíîâ æåëóäî÷íî-êèøå÷íîãî òðàêòà. Øèðîêî ðàñïðîñòðàíåííûì ñîñòîÿíèåì,
ïðè êîòîðîì âîçíèêàþò ðàññòðîéñòâà îáìåíà âåùåñòâ, ÿâëÿåòñÿ ìåòàáîëè÷åñêèé ñèíäðîì. Îïðåäåëåííàÿ ðîëü â ðàç-
âèòèè ìåòàáîëè÷åñêîãî ñèíäðîìà ïðèíàäëåæèò æåëóäî÷íî-êèøå÷íîìó òðàêòó. Èçâåñòíî, ÷òî ðàçâèòèå îñëîæíåíèé
ñàõàðíîãî äèàáåòà è ìåòàáîëè÷åñêîãî ñèíäðîìà ñâÿçàíî ñ íàðóøåíèÿìè ïðîöåññîâ êëåòî÷íîé ïðîëèôåðàöèè, àïîïòî-
çà è àóòîôàãèè.

Èììóíîãèñòîõèìè÷åñêèå ìåòîäû øèðîêî èñïîëüçóþòñÿ â íàó÷íûõ èññëåäîâàíèÿõ äëÿ îöåíêè ñîñòîÿíèÿ ïðîöåñ-
ñîâ êëåòî÷íîé ïðîëèôåðàöèè, àïîïòîçà è àóòîôàãèè â òêàíÿõ îðãàíîâ ïèùåâàðèòåëüíîé ñèñòåìû, â ÷àñòíîñòè â ïå÷å-
íè, â æåëóäêå, â ïîäæåëóäî÷íîé æåëåçå, â òîíêèé êèøêå è â òîëñòîé êèøêå. Èìóíîãèñòîõèìè÷åñêèå ìåòîäû ïîçâî-
ëÿþò ïîëó÷èòü öåííûå äàííûå î õàðàêòåðå èçìåíåíèé ïðîöåññîâ êëåòî÷íîé ïðîëèôåðàöèè, àïîïòîçà è àóòîôàãèè â
òêàíÿõ îðãàíîâ ïèùåâàðèòåëüíîé ñèñòåìû â óñëîâèÿõ ðàññòðîéñòâ îáìåíà âåùåñòâ, â ÷àñòíîñòè ïðè ñàõàðíîì äèàáå-
òå è ïðè ìåòàáîëè÷åñêîì ñèíäðîìå. Ïîýòîìó èñïîëüçîâàíèå èììóíîãèñòîõèìè÷åñêèõ ìåòîäîâ ñ öåëüþ îïðåäåëåíèÿ
ïðîëèôåðàòèâíîé àêòèâíîñòè ïî ýêñïðåññèè ÿäåðíîãî àíòèãåíà Ki-67 è ïî ýêñïðåññèè ÿäåðíîãî àíòèãåíà ïðîëèôåðè-
ðóþùèõ êëåòîê PCNA, îöåíêè ñîñòîÿíèÿ ïðîöåññîâ àïîïòîçà ïî ýêñïðåññèè áåëêà Bcl-2 è áåëêà BAX, à òàêæå îïðå-
äåëåíèÿ õàðàêòåðà ïðîöåññîâ àóòîôàãèè ïî ýêñïðåññèè Beclin-1 (BECN1) â òêàíÿõ ïèùåâàðèòåëüíîé ñèñòåìû ïðè ýê-
ñïåðèìåíòàëüíîì ìåòàáîëè÷åñêîì ñèíäðîìå è ñàõàðíîì äèàáåòå âòîðîãî òèïà ÿâëÿþòñÿ îáîñíîâàííûì.

Êëþ÷åâûå ñëîâà: ïðîëèôåðàöèÿ, àïîïòîç, àóòîôàãèÿ, ïèùåâàðèòåëüíàÿ ñèñòåìà, ñàõàðíûé äèàáåò, ìåòàáîëè÷åñ-
êèé ñèíäðîì.

INFORMATIVE BIOMARKERS IN THE STUDY OF THE PROCESSES OF PROLIFERATION,
APOPTOSIS AND AUTOPHAGY IN THE TISSUES OF THE DIGESTIVE SYSTEM

IN EXPERIMENTAL METABOLIC SYNDROME. Review

Smirnov A.S.

State Establishment «Luhansk State Medical University»
of the Ministry of Health of Ukraine, Rubezhnoe

antonagro33@ukr.net
Summary. Diabetes mellitus is a widespread disease in the world. Diabetes mellitus type 2 is more and more common in

younger people and has many complications. In particular, diabetes causes complications in the gastrointestinal tract. A
metabolic syndrome is a state in which metabolic disorders occur. A certain role in the development of metabolic syndrome
belongs to the gastrointestinal tract. On the other hand, the presence of metabolic syndrome is a significant risk factor for
diseases of the gastrointestinal tract. The development of complications of diabetes and metabolic syndrome is known to be
associated with disorders of cell proliferation, apoptosis, and autophagy.

Immunohistochemical methods are widely used in scientific research to evaluate the state of cell proliferation, apoptosis
and autophagy in the tissues of the digestive system, in particular in the liver, stomach, pancreas, small intestine and colon.
Immunohistological methods provide valuable data on the nature of changes in the processes of cell proliferation, apoptosis
and autophagy in the tissues of the digestive system under conditions of metabolic disorders, in particular in diabetes and in
metabolic syndrome. Therefore, the use of immunohistochemical methods to determine the proliferative activity by the
expression of nuclear antigen Ki-67 and by the expression of nuclear antigen of proliferating cells PCNA , assessment of the
state of apoptosis processes by expression of protein Bcl-2 and protein BAX, as well as to determine the nature of the
processes of autopsy by expression of Beclin-1 (BECN1) in the tissues of the digestive system in experimental metabolic
syndrome and diabetes mellitus type 2 is quite reasonable.

Key words: proliferation, apoptosis, autophagy, digestive system, diabetes mellitus, metabolic syndrome.
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Àêòóàëüí³ñòü. Ðîçâèòîê ôàðìàöåâòè÷íî¿
³íäóñòð³¿ ³ äîñë³äæåííÿ â ôàðìàêîëîã³¿ äîçâîëèëè
ñóòòºâî ðîçøèðèòè ìîæëèâîñò³ ôàðìàêîòåðàï³¿ áà-
ãàòüîõ çàõâîðþâàíü. Îäíàê ïðè öüîìó çðîñëà ³
ê³ëüê³ñòü ïàòîëîã³÷íèõ ñòàí³â, ïîâ’ÿçàíèõ ³ç âæè-
âàííÿì ë³êàðñüêèõ çàñîá³â (ËÇ). Ïðîáëåìè, ïîâ’ÿ-
çàí³ ³ç ËÇ (ÏÏËÇ, àáî DRPs – Drug Related
Problems), â íàø ÷àñ äîñèòü ïîøèðåí³ ³ ñïðè÷èíÿ-
þòü çíà÷íó çàõâîðþâàí³ñòü ïàö³ºíò³â, â äåÿêèõ âè-
ïàäêàõ ïðèçâîäÿ÷è äî ëåòàëüíèõ íàñë³äê³â, à òàêîæ
çá³ëüøóþòü âèòðàòè íà îõîðîíó çäîðîâ’ÿ [29].

Çàïðîïîíîâàíî áàãàòî ð³çíèõ ñèñòåì îö³íêè
ÏÏËÇ [6, 9, 15, 28]. Íàïðèêëàä, âèä³ëÿþòü 6 îñíîâ-
íèõ êàòåãîð³é òà 12 ï³äêàòåãîð³é ÏÏËÇ: âèá³ð ËÇ,
âèá³ð äîçè, íåñïðèÿòëèâ³ ïîá³÷í³ ðåàêö³¿ (ÍÏÐ),
âçàºìîä³ÿ ËÇ, íåïðàâèëüíå âèêîðèñòàííÿ, ïîë³ôàð-
ìàö³ÿ òîùî [29]. Îáñòåæåííÿ 200 ïàö³ºíò³â äîçâîëè-
ëî âèÿâèòè 172 ÏÏËÇ, ïðè öüîìó ó 63% öå áóëà
âçàºìîä³ÿ ËÇ, ó 10,5% – çàñòîñóâàííÿ ËÇ íå çà ïîêà-
çàìè, ó 10,5% – ÍÏÐ [19].

Íàé÷àñò³øå ÏÏËÇ â³äì³÷àþòüñÿ ïðè çàñòîñóâàí-
íÿ ËÇ ³ç âóçüêèì (ìàëèì) òåðàïåâòè÷íèì ³íäåêñîì
(ÂÒ²). ËÇ ³ç ÂÒ² â³äð³çíÿþòüñÿ ìàëîþ ð³çíèöåþ ì³æ
äîçîþ (àáî êîíöåíòðàö³ºþ â êðîâ³), ùî âèêëèêàº
î÷³êóâàíèé åôåêò, ³ äîçîþ (êîíöåíòðàö³ºþ), ùî âèê-
ëèêàº ïîá³÷íèé òîêñè÷íèé åôåêò [8], íåáåçïå÷íèé
äëÿ æèòòÿ àáî òàêèé, ùî ñïðè÷èíÿº ³íâàë³äí³ñòü
[19]. Òåðàïåâòè÷íèé ³íäåêñ ðîçðàõîâóþòü ÿê â³äíî-
øåííÿ äîçè, ÿêà ó 50% ïàö³ºíò³â âèêëèêàº òîêñè÷íó
ä³þ, òà äîçè, ÿêà ó 50% ïàö³ºíò³â âèêëèêàº î÷³êóâà-
íèé òåðàïåâòè÷íèé åôåêò (ðèñ. 1). Òåðàïåâòè÷íèé
³íäåêñ ≤ 3 º ïîêàçíèêîì, ÿêèé âèä³ëÿº ËÇ ³ç ÂÒ² [7,
24], äî íèõ â³äíîñÿòüñÿ ³íñóë³í, äèãîêñèí, âàðôà-
ðèí, ëåâîòèðîêñèí, àì³íîãë³êîçèäí³ àíòèá³îòèêè,
êàðáàìàçåï³í, ë³ò³é, ôåí³òî¿í òîùî [19]. Âàæëèâî
âðàõîâóâàòè, ùî ó 92% âèïàäê³â ËÇ ³ç ÂÒ² äîñòóïí³
áåç ðåöåïòó [25].

Äëÿ âèÿñíåííÿ ðîë³ ËÇ ³ç ÂÒ² ó Íîðâåã³¿ ó ÷îòè-
ðüîõ êë³í³êàõ áóëî ïðîàíàë³çîâàíî ðåçóëüòàòè ë³êó-
âàííÿ 827 ïàö³ºíò³â. Âñòàíîâëåíî, ùî 292 ïàö³ºíòè
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Àêòóàëüí³ñòü. Ñüîãîäí³ ñóòòºâî ðîçøèðåí³ ìîæëèâîñò³ ôàðìàêîòåðàï³¿ áàãàòüîõ çàõâîðþâàíü. Îäíàê ïðè öüîìó çðîñëà ³
ê³ëüê³ñòü ïàòîëîã³÷íèõ ñòàí³â, ïîâ’ÿçàíèõ ³ç âæèâàííÿì ë³êàðñüêèõ çàñîá³â (ËÇ). Ïðîáëåìè, ïîâ’ÿçàí³ ³ç ËÇ, â äåÿêèõ âèïàä-
êàõ ïðèçâîäÿòü äî ëåòàëüíèõ íàñë³äê³â, à òàêîæ çá³ëüøóþòü âèòðàòè íà îõîðîíó çäîðîâ’ÿ. Íåîáõ³äíî âì³òè çàçäàëåã³äü ïåðåä-
áà÷àòè ìîæëèâ³ñòü ðîçâèòêó òàêèõ ñòàí³â, ùîá ¿õ íå äîïóñòèòè. Òîìó àíàë³ç ïðè÷èí ³ ìåõàí³çì³â ðîçâèòêó âêàçàíèõ ñòàí³â º
àêòóàëüíèì.

Ö³ëü. Ç’ÿñóâàòè íàéá³ëüø ïîøèðåí³ ïðè÷èíè ïàòîëîã³÷íèõ ñòàí³â, ïîâ’ÿçàíèõ ³ç âæèâàííÿì ËÇ. Ðîçãëÿíóòè ìåõàí³çìè
âèíèêíåííÿ òàêèõ ñòàí³â.

Ìåòîäè. Àíàë³ç íàóêîâèõ ïóáë³êàö³é â ì³æíàðîäí³é åëåêòðîíí³é íàóêîìåòðè÷í³é áàç³ äàíèõ PubMed çà êëþ÷îâèìè ñëî-
âàìè çà ïåð³îä 2001-2018 ðð.

Ðåçóëüòàòè. Òåðàïåâòè÷íèé ³íäåêñ – öå â³äíîøåííÿ äîçè, ÿêà ó 50% ïàö³ºíò³â âèêëèêàº òîêñè÷íó ä³þ, äî äîçè, ÿêà ó 50%
ïàö³ºíò³â âèêëèêàº î÷³êóâàíèé òåðàïåâòè÷íèé åôåêò. Òåðàïåâòè÷íèé ³íäåêñ d” 3 º ïîêàçíèêîì, ÿêèé âèä³ëÿº ë³êàðñüê³ çàñîáè
³ç âóçüêèì (ìàëèì) òåðàïåâòè÷íèì ³íäåêñîì. Äî íèõ â³äíîñÿòüñÿ ³íñóë³í, äèãîêñèí, âàðôàðèí, ëåâîòèðîêñèí, àì³íîãë³êîçèäí³
àíòèá³îòèêè, êàðáàìàçåï³í, ë³ò³é, ôåí³òî¿í òîùî. Â îãëÿä³ ë³òåðàòóðè ïðåäñòàâëåíî ñó÷àñí³ äàí³ ïðî ðèçèêè, ïîâ’ÿçàí³ ³ç ¿õ çà-
ñòîñóâàííÿì. Äî öèõ ðèçèê³â â ïåðøó ÷åðãó â³äíîñÿòüñÿ: âèêîðèñòàííÿ ãåíåðè÷íèõ ïðåïàðàò³â âêàçàíèõ ËÇ ³ç íåäîñòàòíüîþ
á³îåêâ³âàëåíòí³ñòþ, ôàðìàêîê³íåòè÷íà âçàºìîä³ÿ òà ïîë³ìîðô³çì ãåí³â ìåòàáîë³çìó ËÇ. Ðîçãëÿíóòî îñíîâí³ ìåõàí³çìè ¿õ ôàð-
ìàêîê³íåòè÷íî¿ âçàºìîä³¿ íà åòàïàõ âñìîêòóâàííÿ (çì³íà ìîòîðèêè òðàâíîãî òðàêòó, âïëèâ íà àêòèâí³ñòü òðàíñïîðòåðó ËÇ
ãë³êîïðîòå¿íó Ð), ðîçïîä³ëó (êîíêóðåíö³ÿ çà çâ’ÿçîê ³ç á³ëêàìè ïëàçìè êðîâ³ òà òêàíèííèìè á³ëêàìè) òà á³îòðàíñôîðìàö³¿
(³íã³á³ö³ÿ òà ³íäóêö³ÿ ìåòàáîë³çìó). Ïðåäñòàâëåíî ðîëü ïîë³ìîðô³çìó ãåí³â, ùî êîäóþòü àêòèâí³ñòü ³çîôåðìåíò³â öèòîõðîìó
Ð450 2C9 òà 1À2, à òàêîæ ãë³êîïðîòå¿íó Ð ó ðîçâèòêó ïîá³÷íèõ ðåàêö³é ËÇ ³ç âóçüêèì òåðàïåâòè÷íèì ³íäåêñîì.

Âèñíîâîê. Ìåíåäæìåíò ðèçèê³â ïðè çàñòîñóâàíí³ ë³êàðñüêèõ çàñîá³â ³ç âóçüêèì òåðàïåâòè÷íèì ³íäåêñîì ïîâèíåí âêëþ-
÷àòè òåðàïåâòè÷íèé ë³êàðñüêèé ìîí³òîðèíã, îñîáëèâî ãåíåðè÷íèõ ïðåïàðàò³â, îö³íêó ðèçèê³â ôàðìàêîê³íåòè÷íî¿ âçàºìîä³¿,
øèðîêå âïðîâàäæåííÿ ó êë³í³÷íó ïðàêòèêó ôàðìàêîãåíåòè÷íèõ òåñò³â äëÿ âèçíà÷åííÿ ïîë³ìîðô³çìó ãåí³â ôåðìåíò³â ìåòàáî-
ë³çìó òà òðàíñïîðòåð³â ë³êàðñüêèõ çàñîá³â.

Êëþ÷îâ³ ñëîâà: ë³êàðñüê³ çàñîáè, âóçüêèé òåðàïåâòè÷íèé ³íäåêñ.



106 ISSN 2664-472Õ. å ISSN 2664-4738. Medical science of Ukraine / Ìåäè÷íà íàóêà Óêðà¿íè, 2019, Vol. 15, ¹ 3–4

Õàéòîâè÷ Ì.Â.

(35%) îòðèìóâàëè ËÇ ³ç ÂÒ². Äîâåäåíî, ùî ó 40%
âèïàäê³â ïðèéîì ËÇ ³ç ÂÒ² (àì³íîãë³êîçèä³â, öèê-
ëîñïîðèíó, êàðáàìàçåï³íó, äèãîêñèíó, ôëåêà¿í³äó,
ë³ò³þ, ôåí³òî¿íó, ôåíîáàðá³òàëó, ðèôàìï³öèíó, òåî-
ô³ë³íó, âàðôàðèíó) àñîö³þâàâñÿ ³ç ÍÏÐ, òîä³ ÿê
ïðèéîì ËÇ ç øèðîêèì òåðàïåâòè÷íèì ³íäåêñîì
(ØÒ²) – ëèøå ó 19%. Âèä³ëåíî òðè îñíîâí³ êàòåãîð³¿
ÏÏËÇ ³ç ÂÒ² – íåàäåêâàòíà äîçà, âçàºìîä³ÿ ËÇ, ïî-
òðåáà â ïðîâåäåííÿ òåðàïåâòè÷íîãî ìîí³òîðèíãó [9].

Â³äíîøåííÿ ðèçèêó çàñòîñóâàííÿ ËÇ (ðîçðàõî-
âóºòüñÿ ÿê ê³ëüê³ñòü ÏÏËÇ, ïîä³ëåíà íà ê³ëüê³ñòü
ðàç³â çàñòîñóâàííÿ ËÇ) ïðè âèêîðèñòàíí³ ËÇ ³ç ÂÒ²
òà ËÇ ³ç ØÒ² áóëî, â³äïîâ³äíî, 0,50 ïðîòè 0,20 [9].
Çà ðåçóëüòàòàìè ³íøèõ äîñë³äíèê³â, ËÇ ³ç ÂÒ² òàêîæ
àñîö³þþòüñÿ ³ç á³ëüøèì ðèçèêîì ðîçâèòêó ÍÏÐ,
í³æ ËÇ ³ç ØÒ² – 0,22 ïðîòè 0,08 [19]. Íàé÷àñò³øå
ÍÏÐ âèíèêàëè ïðè âæèâàíí³ êàðáàìàçåï³íó, ôåí³-
òî¿íó, ôóðîñåì³äó, äèãîêñèíó [10]. Ñåðåä ËÇ ³ç ØÒ²
÷àñò³øå ÍÏÐ âèêëèêàëè àíòèïñèõîòè÷í³ (êâåò³àï³í,
àì³ñóëüï³ðèä) ³ íåñòåðî¿äí³ ïðîòèçàïàëüí³ (àöåòèë-
ñàë³öèëîâà êèñëîòà) ËÇ [19].

ßê â³äîìî, âèêîðèñòàííÿ ãåíåðè÷íèõ ïðåïàðàò³â
äîçâîëÿº çðîáèòè ïðèõèëüí³ñòü äî ë³êóâàííÿ åêîíî-
ì³÷íî á³ëüø îá´ðóíòîâàíèì, ³ òîìó âàæëèâèì º ïè-
òàííÿ âçàºìîçàì³ííîñò³ ë³êàðñüêèõ ïðåïàðàò³â [2].
Ðåçóëüòàòè ñó÷àñíèõ äîñë³äæåíü äîâîäÿòü, ùî ñàìå
çàñòîñóâàííÿ ó êë³í³÷í³é ïðàêòèö³ ãåíåðè÷íèõ ïðå-
ïàðàò³â ËÇ ³ç ÂÒ² º îñîáëèâî íåáåçïå÷íèì. Ç ãåíå-
ðè÷íèìè ËÇ ³ç ÂÒ² ìîæå áóòè ïîâ’ÿçàíà àáî íååôåê-
òèâí³ñòü, àáî ðîçâèòîê ÍÏÐ [13]. Àíàë³ç 2073
ñïîíòàííèõ ïîâ³äîìëåíü ïîêàçàâ, ùî ñåðåä íèõ ïå-
ðåâàæàþòü ïîâ³äîìëåííÿ ïðî ÍÏÐ ïðè çàì³í³
³íã³á³òîð³â êàëüöèíåâðèíó (20,4% â³ä óñ³õ ïîâ³äîì-
ëåíü áóëè ïîâ’ÿçàí³ ³ç öèêëîñïîðèíîì, 11,3% – òàê-
ðîë³ìóñîì) ³ ñèíòåòè÷íèõ ã³ïîãë³êåì³÷íèõ ËÇ (ó

16,5% âèïàäêàõ ïîâ³äîìëåííÿ áóëè ùîäî ãë³áåíêëà-
ì³äó). Òàêîæ çíà÷íó ïèòîìó âàãó ñòàíîâèëè âèïàä-
êè íååôåêòèâíîñò³ ïðè çàì³í³ ëåâîòèðîêñèíó,
ãë³áåíêëàì³äó ³ âàðôàðèíó. Ïåðåâàæíî ðåôåðåíòíèé
ë³êàðñüêèé ïðåïàðàò ïåðåíîñèâñÿ äîáðå, à çàì³íà íà
ãåíåðè÷íèé ïðèçâîäèëà äî íååôåêòèâíîñò³ ë³êóâàí-
íÿ àáî ðîçâèòêó ÍÏÐ [1].

Ñë³ä çàçíà÷èòè âåëèêó ïîøèðåí³ñòü ãåíåðè÷íèõ
çàñîá³â äëÿ ë³êóâàííÿ ïàòîëîã³¿ ÖÍÑ [12], ãåíåðè÷í³
âåðñ³¿ ñòàíîâëÿòü 70% âñ³õ ïñèõîòðîïíèõ çàñîá³â
[26]. Îñîáëèâî ÷àñòî ÍÏÐ ïîâ’ÿçàí³ ³ç çàñòîñóâàí-
íÿì ïðîòèñóäîìíèõ ãåíåðè÷íèõ ïðåïàðàò³â [2].

Â³äîìî, ùî ïîë³ôàðìàö³ÿ, ÿê ³ òðèâàë³ñòü òåðàï³¿
÷àñòî º êëþ÷îâèìè ôàêòîðàìè ðèçèêó ðîçâèòêó
ÍÏÐ. Äîâåäåíî, ùî ÷àñòîòà ÍÏÐ êîðåëþº ³ç
ê³ëüê³ñòþ ËÇ, ³ çíà÷íî ìåíøå – ³ç â³êîì ³ ñòàòòþ
[21].

Òàê, á³îäîñòóïí³ñòü äèãîêñèíó ïðè ïîºäíàíí³ ç
ìåòîêëîïðàì³äîì, çíèæóºòüñÿ íà 20 %, îñê³ëüêè, â
ðàç³ ïîñèëåííÿ ìîòîðèêè òðàâíîãî òðàêòó, äèãîê-
ñèí, ÿêèé ó çâè÷àéíèõ óìîâàõ ïîâ³ëüíî âñìîêòóºòü-
ñÿ, ïðîõîäèòü íèì íàäòî øâèäêî. ßêùî æ äèãîêñèí
óæèâàòè ðàçîì ³ç àíòèõîë³íåðã³÷íèìè ËÇ (ñïîâ³ëü-
íþþòü ìîòîðèêó òðàâíîãî òðàêòó), òî á³îäîñ-
òóïí³ñòü äèãîêñèíó ï³äâèùóºòüñÿ ³ çðîñòàº ðèçèê
ðîçâèòêó äèã³òàë³ñíî¿ ³íòîêñèêàö³¿ [3].

ßê â³äîìî, ãë³êîïðîòå¿í-Ð (âïåðøå áóâ âèä³ëå-
íèé ³ç ðàêîâèõ êë³òèí ³ç ìíîæèííîþ ë³êàðñüêîþ
ñò³éê³ñòþ – multidrug resistense – MDR), º ÀÒÔ-çà-
ëåæíèì íàñîñîì, ùî åêñïðåñóºòüñÿ øëÿõîì ïîëÿðè-
çàö³¿ ó ïëàçìàòè÷í³é ìåìáðàí³ êë³òèí áàð’ºð³â òà
îðãàí³â âèä³ëåííÿ, äå çä³éñíþº ïðîòåêòîðíó òà åë³ì³-
íàö³éíó ôóíêö³¿, çàáåçïå÷óþ÷è «âèêèä» ó ïîçàêë³-
òèííèé ïðîñò³ð ð³çíèõ êñåíîá³îòèê³â, ó ò.÷. –  ËÇ
[5]. Äî ñóáñòðàò³â ãë³êîïðîòå¿íó-P â³äíîñèòüñÿ äè-

ãîêñèí, à òàêîæ öèòîñòàòèêè, àíòèðåòðî-
â³ðóñí³ ïðåïàðàòè òîùî. Íà àêòèâí³ñòü
ãë³êîïðîòå¿íó-P ìîæóòü âïëèâàòè íà-
ñòóïí³ ôàêòîðè: ³íø³ ËÇ, ô³òîïðåïàðàòè
òà ïðîäóêòè õàð÷óâàííÿ, ùî â³äíîñÿòüñÿ
äî éîãî ³íäóêòîð³â àáî ³íã³á³òîð³â; ãåíå-
òè÷íèé ïîë³ìîðô³çì ãåíà MDR1. Òàê, âå-
ðàïàì³ë (³íã³á³òîð ãë³êîïðîòå¿íó Ð)
ñïðèÿº çá³ëüøåííþ á³îäîñòóïíîñò³ äè-
ãîêñèíó, òîä³ ÿê ïðåïàðàòè çâ³ðîáîþ
(³íäóêòîð ãë³êîïðîòå¿íó Ð) – çíèæóþòü
éîãî á³îäîñòóïí³ñòü, à îòæå, ³ åôåê-
òèâí³ñòü [3].

Ïîõ³äí³ ñóëüôîí³ëñå÷îâèíè òà íå-
ïðÿì³ àíòèêîàãóëÿíòè ó âåëèê³é ì³ð³ çâ’ÿ-
çóþòüñÿ ³ç á³ëêàìè ïëàçìè êðîâ³ (íà 95–
99%), à îòæå, îñíîâíèé åôåêò çàáåçïå÷óº
íåçíà÷íà ¿õ ÷àñòêà – â³ëüíà ôðàêö³ÿ (5–
1%). Ó âèïàäêó ã³ïîïðîòå¿íåì³¿ àáî âçàº-
ìîä³¿ íà åòàï³ ðîçïîä³ëó ËÇ ³ç á³ëüø àô³-
ííèìè äî á³ëê³â ïëàçìè êðîâ³ çàñîáàìè –
ñóëüôàí³ëàì³äàìè àáî ñàë³öèëàòàìè –

Ðèñ. 1. Ñõåìàòè÷íå çîáðàæåííÿ òåðàïåâòè÷íîãî ³íäåêñó
ë³êàðñüêîãî çàñîáó: ED50 – äîçà, ÿêà ó ïîëîâèíè ïàö³ºíò³â
âèêëèêàº î÷³êóâàíèé òåðàïåâòè÷íèé åôåêò; TD50 – äîçà,

ÿêà ó ïîëîâèíè ïàö³ºíò³â âèêëèêàº òîêñè÷íèé åôåêò;
Ò² – òåðàïåâòè÷íèé ³íäåêñ = TD50/ ED50.
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ÌÅÍÅÄÆÌÅÍÒ ÐÈÇÈÊ²Â ÇÀÑÒÎÑÓÂÀÍÍß Ó ÊË²Í²×Í²É ÏÐÀÊÒÈÖ² Ë²ÊÀÐÑÜÊÈÕ ÇÀÑÎÁ²Â ²Ç ÂÓÇÜÊÈÌ ÒÅÐÀÏÅÂÒÈ×ÍÈÌ ²ÍÄÅÊÑÎÌ. Îãëÿä

â³äáóâàºòüñÿ çðîñòàííÿ êîíöåíòðàö³ÿ â³ëüíî¿
ôðàêö³¿ ËÇ ³ç ÂÒ² (íàïðèêëàä, ãë³áåíêëàì³äó àáî
âàðôàðèíó), ùî ïðèçâîäèòü äî ÍÏÐ (â³äïîâ³äíî
ã³ïîãë³êåì³¿ àáî êðîâîòå÷³).

Âçàºìîä³ÿ ë³êàðñüêèõ çàñîá³â ìîæå ïîëÿãàòè ³ ó
êîíêóðåíòíîìó âèò³ñíåííþ ËÇ ³ç ÂÒ² â³ä çâ’ÿçêó ³ç
òêàíèííèìè á³ëêàìè. Òàê, õ³í³äèí âèò³ñíÿº äèãîê-
ñèí ³ç çâ’ÿçêó ç òêàíèííèìè á³ëêàìè. À îñê³ëüêè
õ³í³äèí òàêîæ ïîðóøóº åêñêðåö³þ äèãîêñèíó íèðêà-
ìè, öå ï³äâèùóº ðèçèê òîêñè÷íîñò³ äèãîêñèíó ïðè
ïîºäíàíîìó çàñòîñóâàíí³.

Îêðåìî òðåáà çàçíà÷èòè çíà÷íó êë³í³÷íó ðîëü
âçàºìîä³¿ ËÇ ³ç ÂÒ² íà åòàï³ ìåòàáîë³çìó, îñîáëèâî
÷åðåç ³íäóêóþ÷èé àáî ³íã³áóþ÷èé âïëèâ ³íøèõ ËÇ,
ïðîäóêò³â õàð÷óâàííÿ, í³êîòèíó àáî àëêîãîëþ íà
ôåðìåíòè ïåðøî¿ ôàçè ìåòàáîë³çìó – ³çîôåðìåíòè
öèòîõðîìó Ð450 (CYP) òà ãë³êîïðîòå¿í Ð (òàáë.1).

²íäóêòîðàìè ³çîôåðìåíòó CYP1À2 º äåÿê³ ïðî-
äóêòè õàð÷óâàííÿ, íàïðèêëàä, áðîêîë³, áðþññåëüñü-
êà êàïóñòà, äîáðå ïðîñìàæåíå ì’ÿñî (ó òîìó ÷èñë³,
ïðèãîòîâëåíå íà ãðèë³). Åôåêòèâí³ñòü òåîô³ë³íó
(ñóáñòðàò CYP1À2) ó ïàö³ºíò³â, ÿê³ ðåãóëÿðíî ñïî-
æèâàþòü ö³ ïðîäóêòè, çíèæóºòüñÿ çà ðàõóíîê ³íòåí-
ñèâíîãî ìåòàáîë³çìó. Òþòþíîâèé äèì òàêîæ ³íäó-
êóº ³çîôåðìåíò öèòîõðîìó CYP1À2, à, îòæå,
ïðèñêîðþº ìåòàáîë³çì òåîô³ë³íó, ùî çóìîâëþº çíè-
æåííÿ éîãî êîíöåíòðàö³¿ â êðîâ³ òà ôàðìàêîëîã³÷íî¿
åôåêòèâíîñò³. Ïðè â³äìîâ³ â³ä òþòþíîêóð³ííÿ ñïîñ-
òåð³ãàºòüñÿ çíèæåííÿ êë³ðåíñó ñóáñòðàò³â CYP1À2
(çîêðåìà, òåîô³ë³íó), ùî ìîæå çóìîâèòè ï³äâèùåí-
íÿ éîãî êîíöåíòðàö³¿ â êðîâ³ ³ ïîÿâ³ òîêñè÷íèõ
åôåêò³â.

²íã³áóâàííÿ ôåðìåíò³â á³îòðàíñôîðìàö³¿ çíè-
æóº ¿õ àêòèâí³ñòü, ùî ïðèçâîäèòü äî ï³äâèùåííÿ
êîíöåíòðàö³¿ â êðîâ³ ËÇ, ÿêèé º ñóáñòðàòîì äàíèõ
ôåðìåíò³â, ³ äî ïîäîâæåííÿ ïåð³îäó éîãî íàï³ââè-
âåäåííÿ, ñïðèÿþ÷è ðîçâèòêó ÍÏÐ. ²íã³áóâàííÿ ðîç-
âèâàºòüñÿ øâèäøå ³íäóêö³¿, çàçâè÷àé éîãî ìîæíà
âèÿâèòè âæå ÷åðåç 24 ãîä â³ä ìîìåíòó âæèâàííÿ
³íã³á³òîðà. Íà øâèäê³ñòü ³íã³áóâàííÿ àêòèâíîñò³
ôåðìåíòó âïëèâàº òàêîæ øëÿõ óâåäåííÿ ËÇ-³íã³-

á³òîðà: ïðè âíóòð³øíüîâåííîìó ââåäåíí³ âçàºìîä³ÿ
ðîçâèâàºòüñÿ øâèäøå.

Öèïðîôëîêñàöèí º ³íã³á³òîðîì ³çîôåðìåíòó
CYP1À2. Ïîºäíàíå çàñòîñóâàííÿ òåîô³ë³íó ³ç öèï-
ðîôëîêñàöèíîì ó 4-5 ðàç³â ï³äâèùóº êîíöåíòðàö³þ
òåîô³ë³íó â êðîâ³ ³ ñïðè÷èíþº éîãî êàðä³îòîê-
ñè÷í³ñòü.

ßê â³äîìî, ³çîôåðìåíòè ñ³ìåéñòâà CYP2C ìå-
òàáîë³çóþòü áëèçüêî 20% ËÇ, ùî çàñòîñîâóþòüñÿ
ó êë³í³÷íèé ïðàêòèö³ [16], çîêðåìà ³çîôîðìîþ
CYP2C9 ìåòàáîë³çóþòüñÿ ïîõ³äí³ ñóëüôîí³ëñå÷îâè-
íè [17], âàðôàðèí, ôåí³òî¿í.

Ñåðåäíÿ äîáîâà äîçà âàðôàðèíó ñòàíîâèòü
áëèçüêî 5 ìã, òîä³ ÿê ïîòðåáà ó âàðôàðèí³ äóæå âàð-
³àáåëüíà (â³ä 0,5 äî 60 ìã). Âíàñë³äîê âóçüêîãî òåðà-
ïåâòè÷íîãî ³íäåêñó âàðôàðèíó, íåçíà÷íå ï³äâèùåí-
íÿ éîãî êîíöåíòðàö³¿ â ïëàçì³ êðîâ³ ìîæå
ïðèçâîäèòè äî ñóòòºâîãî ïîñèëåííÿ åôåêòó. Íåáåç-
ïå÷íèì º ñï³ëüíå çàñòîñóâàííÿ âàðôàðèíó ³ç òàêèìè
³íã³á³òîðàìè CYP2Ñ9, ÿê ïðîòèãðèáêîâ³ ïðåïàðàòè
òà ìåòðîí³äàçîë. Ñ³ê æóðàâëèíè, ³ìîâ³ðíî, çà ðàõó-
íîê ³íã³áóâàííÿ ³çîôåðìåíòó CYP2C9 ïðîàíòîö³àí³-
äèíîì, òàêîæ ïîñèëþº ä³þ âàðôàðèíó, ï³äâèùóþ÷è
òèì ñàìèì ðèçèê âèíèêíåííÿ êðîâîòå÷ [3]. Ïðîòèã-
ðèáêîâèé ïðåïàðàò ôëóêîíàçîë ïðèãí³÷óº àê-
òèâí³ñòü ³çîôåðìåíòó CYP2Ñ9 íàâ³òü ó äîç³ 100 ìã
íà äîáó. Êð³ì òîãî, ùî âèùà äîçà ³íã³á³òîðó, òî
øâèäøå íàñòàº éîãî ä³ÿ ³ á³ëüø ³íòåíñèâí³ ïðîÿâè.
Ïîòóæíèìè ³íã³á³òîðàìè ìåòàáîë³çìó º îìåïðàçîë,
öèìåòèäèí, ôàìîòèäèí, ïîì³ðíèìè – ôòîðõ³íîëîíè
(òàáë. 2). Òàê, ñï³ëüíå çàñòîñóâàííÿ ëåâîôëîêñàöèíó
³ç âàðôàðèíîì àñîö³þºòüñÿ ³ç ðèçèêîì êðîâîòå÷³
[23].

Êðèòè÷íó ðîëü ó ðîçâèòêó ÍÏÐ ïðè çàñòîñóâàíí³
ËÇ ³ç ÂÒ², çîêðåìà âàðôàðèíó, ìîæóòü â³ä³ãðàâàòè
ãåíåòè÷í³ çì³íè àêòèâíîñò³ ôåðìåíò³â ôàçè 1 ìåòà-
áîë³çìó [20] òà òðàíñïîðòåð³â ËÇ.

Òàê, íàïðèêëàä, ôåí³òî¿í ìåòàáîë³çóºòüñÿ ³çî-
ôåðìåíòîì CYP2C9. Ãåí, ÿêèé âèçíà÷àº àêòèâí³ñòü
äàíîãî ³çîôåðìåíòó, ìîæå ì³ñòèòè 2 ïîë³ìîðô³çìè
CYP2C9*2 ³ CYP2C9*3. Àêòèâí³ñòü ôåðìåíò³â ó äà-
íîìó âèïàäêó ñòàíîâèòü ëèøå, â³äïîâ³äíî, 5% ³
12%, ïîð³âíÿíî ³ç äèêèì òèïîì åíçèìó [10]. Äîâå-
äåíî, ùî âíàñë³äîê ïîë³ìîðô³çìó CYP2C9 çíè-
æóºòüñÿ àêòèâí³ñòü äàíîãî ³çîôåðìåíòó ³ âèíèêà-
þòü êðîâîòå÷³, îáóìîâëåí³ óïîâ³ëüíåííÿì
ìåòàáîë³çìó âàðôàðèíó, à òàêîæ òîêñè÷í³ñòü ôå-
í³òî¿íó [32]. Â êèòàéñüê³é ïîïóëÿö³¿ ïîë³ìîðô³çì
CYP2C9 (â³äïîâ³äíî, CYP2C9*1, CYP2C9*3 ³
CYP2C9*42 çóñòð³÷àëèñü ó 98%, 1%, ³ 1% [14], òîä³
ÿê ó ºâðîïåéö³â ãåíîòèï CYP2C9*1/*1 âèçíà÷àâñÿ ó
67,0%, CYP2C9*1/*2 – ó 9,9%, CYP2C9*1/*3 – ó
11,0%, CYP2C9*2/*2 – ó 2,2%, CYP2C9*2/*3 – ó
8,8%, à CYP2C9*3/*3 – ó 1,1% [18]. Çà ðåçóëüòàòàìè
³íøèõ äîñë³äíèê³â, ó 18,7% íàñåëåííÿ âèÿâëåíî ãå-
òåðîçèãîòíèé ñòàí CYP2C9*2, ó 14,1% – CYP2C9*3,
òîä³ ÿê 4,2% – ãîìîçèãîòíèé ñòàí çà CYP2C9*2, à

Òàáëèöÿ 1
Ë³êàðñüê³ çàñîáè ³ç âóçüêèì òåðàïåâòè÷íèì ³íäåêñîì
òà ôåðìåíòè ìåòàáîë³çìó ³ òðàíñïîðòåðè ë³êàðñüêèõ

çàñîá³â, ÿê³ çàáåçïå÷óþòü ¿õ åë³ì³íàö³þ
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÷àñòîòà àëåëåé ç ïîë³ìîðô³çìàìè CYP2C9*2 ³
CYP2C9*3  ñòàíîâèòü 11,3% ³ 9,3% [11].

Ó ïàö³ºíò³â ³ç ãîìîçèãîòíèì ÷è ãåòåðîçèãîòíèì
ñòàíîì ïîë³ìîðô³çìó 163C>A rs762551 ãåíà
CYP1A2, íàâïàêè, âèÿâëåíà âèñîêà àêòèâí³ñòü ôåð-
ìåíò³â, ïîð³âíÿíî ³ç äèêèì òèïîì ãåíîòèïó, îñîáëè-
âî öå âèðàæåíî ó êóðö³â [22].

Ó 48,3% çäîðîâèõ ëþäåé âèçíà÷àºòüñÿ àëåëü Ò
ãåíà MDR1 [30]. Ïîë³ìîðôíèé àëåëü Ò ãåíà MDR1 ó
ä³òåé ³ç ðåçèñòåíòíîþ äî ë³êàðñüêèõ çàñîá³â åï³ëåï-
ñ³ºþ çóñòð³÷àºòüñÿ äîñòîâ³ðíî ð³äøå, í³æ ñåðåä çäî-
ðîâèõ îäíîë³òê³â òà ñåðåä ä³òåé ³ç åï³ëåïñ³ºþ ³ç
àäåêâàòíîþ ðåàêö³ºþ íà ë³êàðñüê³ çàñîáè (â³äïîâ³ä-
íî, ó 49%, 65% òà 63%) [31].

Ç ìåòîþ ìåíåäæìåíòó ðèçèê³â çàñòîñóâàííÿ ËÇ
³ç ÂÒ² ðåêîìåíäóþòü çàñòîñîâóâàòè òåðàïåâòè÷íèé
ë³êàðñüêèé ìîí³òîðèíã (ÒËÌ), ùî äîçâîëÿº âñòàíî-
âèòè, íàñê³ëüêè êîíöåíòðàö³ÿ â êðîâ³ ËÇ â³äïîâ³äàº
êîíòðîëüíèì öèôðàì. ÒËÌ íåîáõ³äíî ïðîâîäèòè
ïðè çíà÷í³é ì³æ³íäèâ³äóàëüí³é âàð³àö³¿ ôàðìàêîê³-
íåòè÷íèõ ïàðàìåòð³â ËÇ, îñîáëèâî ó ä³òåé, âàã³òíèõ
æ³íîê ³ îñ³á ïîõèëîãî â³êó; ïðè íåë³í³éí³é ê³íåòèö³
ËÇ, êîëè íåìàº ïðÿìî¿ çàëåæíîñò³ ì³æ äîçîþ ËÇ ³
éîãî êîíöåíòðàö³ºþ â êðîâ³ (íàïðèêëàä, â ðàç³ çàñ-
òîñóâàííÿ ôåí³òî¿íó); ïðè ïîðóøåííÿõ ôóíêö³¿ íè-
ðîê, ïå÷³íêè àáî øëóíêîâî-êèøêîâîãî òðàêòó, ùî
âïëèâàþòü íà ôàðìàêîê³íåòè÷í³ ïàðàìåòðè; ïðè

ïîë³ôàðìàö³¿, êîëè íå ìîæíà âèêëþ÷èòè ôàðìàêî-
ê³íåòè÷íî¿ âçàºìîä³¿ ËÇ; â ðàç³ ñóìí³â³â ó ðåãóëÿð-
íîñò³ ïðèéîìó ËÇ ïàö³ºíòîì [4].

Âàæëèâî çàáåçïå÷èòè êîíòðîëü çà á³îåêâ³âàëåíò-
í³ñòþ ãåíåðè÷íèõ ËÇ ³ç ÂÒ², âîíà ïîâèííà ñòàíîâè-
òè 90,0–111,11% â³ä ðåôåðåíòíîãî ËÇ [33].

Ó ðàç³ âèêîðèñòàííÿ ó êîìïëåêñ³ ôàðìàêîòåðàï³¿
³íäóêòîð³â ìåòàáîë³çìó (ðèôàìï³öèíó, áàðá³òóðàò³â
òîùî) äëÿ ïîïåðåäæåííÿ çíèæåííÿ ôàðìàêîëîã³÷íî¿
åôåêòèâíîñò³ òàêèõ ËÇ ³ç ÂÒ², ÿê íåïðÿì³ àíòèêîà-
ãóëÿíòè, ã³ïîãë³êåì³÷í³ ïîõ³äí³ ñóëüôîí³ëñå÷îâèíè
÷è òåîô³ë³í, ïîòð³áíî êîðèãóâàòè ðåæèì äîçóâàííÿ
öèõ ËÇ ó á³ê ï³äâèùåííÿ äîçè. Ó íåâèñîêèõ äîçàõ
ôåí³òî¿í òà êàðáàìàçåï³í ìîæóòü ñòèìóëþâàòè
âëàñíèé ìåòàáîë³çì (àóòî³íäóêö³ÿ), ùî òàêîæ ïîòðå-
áóº êîðåêö³¿ äîçè. Ïðè â³äì³í³ ³íäóêòîðà ôåðìåíò³â
á³îòðàíñôîðìàö³¿ ñë³ä çíèçèòè äîçó ËÇ, ÿêèé ìåòàáî-
ë³çóºòüñÿ öèìè ôåðìåíòàìè. Òàê, ÿêùî ïàö³ºíò, ÿêèé
ïåðåñòàâ óæèâàòè ôåíîáàðá³òàë, ïðîäîâæóº ë³êóâàí-
íÿ âàðôàðèíîì, íåîáõ³äíî çíèçèòè éîãî äîçó.

Âæèâàííÿ ³íã³á³òîð³â ìåòàáîë³çìó ïîâèííî ñóï-
ðîâîäæóâàòèñü çì³íîþ äîçè ñóáñòðàòàìè ³çîôåð-
ìåíò³â, ùî ïðèãí³÷óþòüñÿ. Òàê, ïðè ïðèéîì³ öèï-
ðîôëîêñàöèíó ïîòð³áíî çíèæóâàòè äîçè òåîô³ë³íó
[27] òà âàðôàðèíó ÷è ôåí³òî¿íó, îñê³ëüêè âîíè º
ñóáñòðàòàìè ³çîôåðìåíò³â â³äïîâ³äíî CYP1À2 òà
CYP2C9.

Ïðèì³òêè: * – çàãàëüí³ ³íäóêòîðè: ïðîòèñóäîìí³ (áàðá³òóðàòè, ôåí³òî¿í, êàðáàìàçåï³í), àíòèá³îòèêè (ðèôàìï³öèí), ãëþêîêîðòèêî¿äè, ðå-
ãóëÿðíå âæèâàííÿ àëêîãîëþ.

** – çàãàëüí³ ³íã³á³òîðè: ïðîòèâèðàçêîâ³ ïðåïàðàòè (öèìåòèäèí, ôàìîòèäèí, îìåïðàçîë), àíòèá³îòèêè (õëîðàìôåí³êîë, ìàêðîë³äè), ïðîòèã-
ðèáêîâ³ ïðåïàðàòè (êåòàêîíàçîë), îäíîðàçîâå âæèâàííÿ âåëèêî¿ ê³ëüêîñò³ ñïèðòíèõ íàïî¿â.

Òàáëèöÿ 2
²çîôîðìè öèòîõðîìó Ð450, ¿õ ñóáñòðàòè, ³íäóêòîðè òà ³íã³á³òîðè
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Ñåðåä ñó÷àñíèõ íàïðÿì³â çìåíøåííÿ ÏÏËÇ – öå
âèêîðèñòàííÿ ôàðìàêîãåíåòè÷íîãî òåñòó, çà ðåçóëü-
òàòàìè ÿêîãî ìîæíà ñêîðåêòóâàòè äîçó ËÇ ³ç ÂÒ²
[10].

ÂÈÑÍÎÂÎÊ

Îòæå, ñåðåä ïðîáëåì ïîâ’ÿçàíèõ ³ç ËÇ, îñîáëèâå
ì³ñöå ïîñ³äàº ðèçèê ðîçâèòêó íåñïðèÿòëèâèõ ïî-
á³÷íèõ åôåêò³â â³ä çàñòîñóâàííÿ ËÇ ³ç ÂÒ², ùî îáó-
ìîâëåíî øèðîêèì âèêîðèñòàííÿì ãåíåðè÷íèõ ËÇ ³ç
íåäîñòàòíüîþ á³îåêâ³âàëåíòí³ñòþ, ôàðìàêîê³íåòè÷-
íîþ âçàºìîä³ºþ òà ïîë³ìîðô³çìîì ãåí³â ìåòàáîë³ç-
ìó ËÇ. Äëÿ ìåíåäæìåíòó äàíèõ ðèçèê³â âàæëèâî çà-
áåçïå÷èòè òåðàïåâòè÷íèé ë³êàðñüêèé ìîí³òîðèíã ËÇ
³ç ÂÒ², îñîáëèâî ãåíåðè÷íèõ ïðåïàðàò³â, çä³éñíþâà-
òè îö³íêó ðèçèê³â âçàºìîä³¿ ËÇ (çîêðåìà, ôàðìàêîê-
³íåòè÷íî¿), à òàêîæ øèðøå âïðîâàäæóâàòè ó
êë³í³÷íó ïðàêòèêó ôàðìàêîãåíåòè÷í³ òåñòè äëÿ âèç-
íà÷åííÿ ïîë³ìîðô³çìó ãåí³â ôåðìåíò³â ìåòàáîë³çìó
òà òðàíñïîðòåð³â ËÇ.

Êîíôë³êò ³íòåðåñ³â. Àâòîð çàÿâëÿº, ùî íå ìàº
êîíôë³êò ³íòåðåñ³â, ÿêèé ìîæå ñïðèéìàòèñÿ òàêèì,
ùî ìîæå çàâäàòè øêîäè íåóïåðåäæåíîñò³ ñòàòò³.

Äæåðåëî ô³íàíñóâàííÿ. Öÿ ñòàòòÿ íå îòðèìàëà
ô³íàíñîâî¿ ï³äòðèìêè â³ä äåðæàâíî¿, ãðîìàäñüêî¿
àáî êîì³ðö³éíî¿ îðãàí³çàö³¿.
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Îáçîð

Õàéòîâè÷ Ì.Â.

Íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò èìåíè À.À. Áîãîìîëüöà, Êèåâ, Óêðàèíà
nik3051@gmail.com

Àêòóàëüíîñòü. Â íàøå âðåìÿ ñóùåñòâåííî ðàñøèðåíû âîçìîæíîñòè ôàðìàêîòåðàïèè ìíîãèõ çàáîëåâàíèé. Îäíàêî ïðè
ýòîì âûðîñëî è êîëè÷åñòâî ïàòîëîãè÷åñêèõ ñîñòîÿíèé, ñâÿçàííûõ ñ óïîòðåáëåíèåì ëåêàðñòâåííûõ ñðåäñòâ (ËÑ). Ïðîáëåìû,
ñâÿçàííûå ñ ËÑ, â íåêîòîðûõ ñëó÷àÿõ ïðèâîäÿò ê ëåòàëüíîìó èñõîäó, à òàêæå óâåëè÷èâàþò ðàñõîäû íà çäðàâîîõðàíåíèå.
Íåîáõîäèìî óìåòü çàðàíåå ïðåäóñìàòðèâàòü âîçìîæíîñòü ðàçâèòèÿ òàêèõ ñîñòîÿíèé, ÷òîáû èõ íå äîïóñòèòü. Ïîýòîìó àíà-
ëèç ïðè÷èí è ìåõàíèçìîâ ðàçâèòèÿ óêàçàííûõ ñîñòîÿíèé ÿâëÿåòñÿ àêòóàëüíûì.

Öåëü. Âûÿñíèòü íàèáîëåå ðàñïðîñòðàíåííûå ïðè÷èíû ïàòîëîãè÷åñêèõ ñîñòîÿíèé, ñâÿçàííûõ ñ óïîòðåáëåíèåì ËÑ. Ðàñ-
ñìîòðåòü ìåõàíèçìû âîçíèêíîâåíèÿ òàêèõ ñîñòîÿíèé.

Ìåòîäû. Àíàëèç íàó÷íûõ ïóáëèêàöèé â ìåæäóíàðîäíîé ýëåêòðîííîé íàóêîìåòðè÷åñêîé áàçå äàííûõ PubMed ïî êëþ÷å-
âûì ñëîâàì çà ïåðèîä 2001–2018 ãã.

Ðåçóëüòàòû. Òåðàïåâòè÷åñêèé èíäåêñ – ýòî îòíîøåíèå äîçû, êîòîðàÿ ó 50% ïàöèåíòîâ âûçûâàåò òîêñè÷åñêîå äåéñòâèå,
ê äîçå, êîòîðàÿ ó 50% ïàöèåíòîâ âûçûâàåò îæèäàåìûé òåðàïåâòè÷åñêèé ýôôåêò. Òåðàïåâòè÷åñêèé èíäåêñ d” 3 ÿâëÿåòñÿ ïî-
êàçàòåëåì, êîòîðûé âûäåëÿåò ËÑ ñ óçêèì (ìàëûì) òåðàïåâòè÷åñêèì èíäåêñîì. Ê íèì îòíîñÿòñÿ èíñóëèí, äèãîêñèí, âàðôà-
ðèí, ëåâîòèðîêñèí, àìèíîãëèêîçèäíûå àíòèáèîòèêè, êàðáàìàçåïèí, ëèòèé, ôåíèòîèí è äð. Â îáçîðå ëèòåðàòóðû ïðåäñòàâëå-
íû ñîâðåìåííûå äàííûå î ðèñêàõ, ñâÿçàííûõ ñ èõ ïðèìåíåíèåì. Ê ýòèì ðèñêàì â ïåðâóþ î÷åðåäü îòíîñÿòñÿ: èñïîëüçîâàíèå
ãåíåðè÷åñêèõ ïðåïàðàòîâ óêàçàííûõ ËÑ ñ íåäîñòàòî÷íîé áèîýêâèâàëåíòíîñòüþ, ôàðìàêîêèíåòè÷åñêîÿ âçàèìîäåéñòâèå è ïî-
ëèìîðôèçì ãåíîâ ìåòàáîëèçìà ËÑ. Ðàññìîòðåíû îñíîâíûå ìåõàíèçìû èõ ôàðìàêîêèíåòè÷åñêîãî âçàèìîäåéñòâèÿ íà ýòàïàõ
âñàñûâàíèÿ (èçìåíåíèå ìîòîðèêè ïèùåâàðèòåëüíîãî òðàêòà, âëèÿíèå íà àêòèâíîñòü òðàíñïîðòåðà ËÑ ãëèêîïðîòåèíà Ð), ðàñ-
ïðåäåëåíèÿ (êîíêóðåíöèÿ çà ñâÿçü ñ áåëêàìè ïëàçìû êðîâè è òêàíåâûìè áåëêàìè) è áèîòðàíñôîðìàöèè (èíãèáèðîâàíèå è
èíäóêöèÿ ìåòàáîëèçìà). Ïðåäñòàâëåíà ðîëü ïîëèìîðôèçìà ãåíîâ, êîäèðóþùèõ àêòèâíîñòü èçîôåðìåíòîâ öèòîõðîìà Ð450
2C9 è 1À2, à òàêæå ãëèêîïðîòåèíà Ð â ðàçâèòèè ïîáî÷íûõ ðåàêöèé ËÑ ñ óçêèì òåðàïåâòè÷åñêèì èíäåêñîì.

Âûâîä. Ìåíåäæìåíò ðèñêîâ ïðè ïðèìåíåíèè ËÑ ñ óçêèì òåðàïåâòè÷åñêèì èíäåêñîì äîëæåí âêëþ÷àòü òåðàïåâòè÷åñêèé
ëåêàðñòâåííûé ìîíèòîðèíã îñîáåííî ãåíåðè÷åñêèõ ïðåïàðàòîâ, îöåíêó ðèñêîâ ôàðìàêîêèíåòè÷åñêîãî âçàèìîäåéñòâèÿ, øè-
ðîêîå âíåäðåíèå â êëèíè÷åñêóþ ïðàêòèêó ôàðìàêîãåíåòè÷åñêèõ òåñòîâ äëÿ îïðåäåëåíèÿ ïîëèìîðôèçìà ãåíîâ ôåðìåíòîâ
ìåòàáîëèçìà è òðàíñïîðòåðîâ ëåêàðñòâåííûõ ñðåäñòâ.

Êëþ÷åâûå ñëîâà: ëåêàðñòâåííûå ñðåäñòâà, óçêèé òåðàïåâòè÷åñêèé èíäåêñ.

RISK MANAGEMENT OF USE DRUGS WITH NARROW THERAPEUTIC INDEX
IN CLINICAL PRACTICE. Review

Khaitovych M.V.

Bogomolets National Medical University, Kyiv, Ukraine
nik3051@gmail.com

Relevance. Today, the pharmacotherapy of many diseases is significantly expanded. However, the amount of pathological
conditions associated with the use of drugs has increased. Drug related problems in some cases can be fatal and increase health care
costs. It is necessary to be able to anticipate in advance the possibility of developing such conditions, to prevent them. Therefore, the
analysis of the causes and mechanisms of development of these conditions is relevant.

Objective. To find out the most common causes of drug related problems and consider the mechanisms of such states.
Methods. Analysis of scientific publications in PubMed by keywords for the period 2001-2018.
Results. The therapeutic index is the ratio of the dose that causes toxic effects in 50% of patients to the dose that causes the

expected therapeutic effect in 50% of patients. The therapeutic index d” 3 is an indicator that defines drugs with narrow (small)
therapeutic index. These drugs include insulin, digoxin, warfarin, levothyroxine, aminoglycoside antibiotics, carbamazepine, lithium,
phenytoin, etc.

The risks associated with these drugs are: the use of generic drugs with insufficient bioequivalence, pharmacokinetic interaction
and polymorphism of genes of drug metabolism. The main mechanisms of their pharmacokinetic interaction at the stages of
absorption (alteration of digestive tract motility, influence on the activity of P-glycoprotein), distribution (competition for blood
plasma proteins and tissue proteins), and biotransformation (inhibition or induction of metabolism). The role of polymorphism of
genes encoding the activity of isoenzymes cytochrome P450 2C9 and 1A2 and glycoprotein P in the development of adverse drug
reactions of drugs with a narrow therapeutic index is presented.

Conclusion. Risk management of using drugs with a narrow therapeutic index should include therapeutic drug monitoring of
especially generic drugs, assessment of the risks of pharmacokinetic interaction, widespread introduction pharmacogenetic tests for
determine the polymorphism of the genes of metabolism enzymes and drug transporters in the clinical practice.

Key words: drugs, narrow therapeutic index.






