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BIOPHYSICAL MECHANISMS OF HIPPOCALCIN SIGNALING IN DENDRITES
OF HIPPOCAMPAL NEURONS
Cherkas V. P.1, Kononenko N.I.1, Dovgan A. V.1, Haynes L. P.2, Burgoyne R. D.,2  Belan P. V.1
cherkas@biph.kiev.ua
1 O.O.Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv; 2 University of Liverpool,
United Kingdom

We have shown previously that hippocalcin, a Ca2+-binding protein which is a key mediator of many
cellular functions, may decode neuronal activity into hippocalcin translocation in dendrites of hippocampal
neurons. In order to better understand hippocalcin signalling properties we have further examined the
biophysical mechanisms leading to hippocalcin translocation in dendrites. The neuronal plasma membrane
can have suboptical invaginations, such as caveolae, that effectively increase plasma membrane area.
Thus, even during uniform hippocalcin insertion in the plasma membrane, such sites would demonstrate
an increased amount of translocated hippocalcin compared to plain membrane loci. Co-expressing
hippocalcin-ECFP and EYFP-Mem, a fusion protein that nonspecifically targets EYFP to plasma
membranes, we tested whether the translocation was spatially correlated with plasma membrane enriched
sites. No significant correlation was observed implying higher hippocalcin affinity for translocation
sites. We also checked whether translocation sites are associated with sites of higher [Ca2+]i. Creating
uniform [Ca2+]i transients in a dendritic segment, we have shown that hippocalcin translocation was
significantly different in neighbouring sites having analogous patterns of [Ca2+]i changes. Producing
long-lasting elevations of [Ca2+]i by activation of different Ca2+ mobilizing mechanisms, we have also
demonstrated that hippocalcin translocation was observed in the same set of sites independently of Ca2+

source. These results indicate that [Ca2+]i is not the only determinant of hippocalcin translocation.
Furthermore we have also developed original approaches to quantitatively, separately and simultaneously
measure hippocalcin concentration in cytosolic and membrane cellular fractions of single living
hippocampal neurons. Based on these approaches we have found that the membranous hippocalcin
concentration in dendritic membranes can be increased more than 10 times during long-lasting elevations
of [Ca2+]i. We conclude that hippocalcin may serve as a site specific messenger with a high dynamic
range allowing precise modulation of its targets.

MODEL MEMBRANE STUDY INTO TOXICITY
OF PREFIBRILLAR LYSOZYME AGGREGATES
Kastorna A.P., Trusova V.M., Gorbenko G.P.
anna_kastornaya@ukr.net
V.N. Karazin Kharkiv National University

A number of recent studies confirmed the hypothesis that more then 20 age-related diseases, including
Alzheimer&rsquo;s, Parkinson&rsquo;s, diseases and type II diabetes, are associated with the deposition
of insoluble protein aggregates in various organs. These protein aggregates, known as amyloid fibrils,
were found to be well-ordered fibrous, rich in &beta;-sheets structures. It is widely accepted, that cell
membrane disruption induced by amyloid-membrane interactions is an objective cause of cell death. A
growing body of evidence has demonstrated that most highly toxic species are the pre-fibrillar aggregates
whereas mature fibrils are substantially harmless. Elucidating the primary pathological events is of a
great importance for more effective treatment of amyloid-related disorders. The present study has been
undertaken to ascertain the effect of oligomeric lysozyme species on the structural properties of the
model membranes composed of phosphatidylcholine. To achieve this purpose we used fluorescence
spectroscopy technique. Unilamellar lipid vesicles were prepared by the extrusion method. Fluorescence
measurements were carried out at 4th and 10th days of the reaction of fibrillization (protein incubation
in 80% ethanol under continuous agitation). For evaluating the extent of lipid bilayer modifications the
nonpolar fluorescent probe pyrene has been employed. Excited molecules of this probe can interact
with non-excited ones thus forming excimers. Excimer-to-monomer fluorescence intensity ratio (E/M)
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reflects the extent of pyrene excimerization, which is determined by the frequency of collisions between
pyrene moieties in the lipid bilayer and correlates with the lipid packing density. Our data revealed the
decrease of E/M value with the growth of aggregated protein concentration. The effect was more
pronounced (about 15 %) at the 10th day. The reduction of pyrene excimerization can be explained by
the increase of membrane viscosity under influence of pre-fibrillar aggregates of lysozyme. VT gratefully
acknowledges a young scientist award by the President of Ukraine (project number GP/F32/109). This
work was supported by the grants from the Science and Technology Center in Ukraine (project number
4534) and Fundamental Research State Fund (project number F.41.4/014).

SPINAL CORD PROTEIN KINASE C BLOCKING ATTENUATES NOCICEPTIVE
HYPERSENSITIVITY AND INCREASED CA2+-PERMEABILITY OF AMPARS AT THE
SYNAPSES IN DORSAL HORN NEURONS DURING PERSISTENT INFLAMMATION
Sotnyk A., Kopach O., Viatchenko-Karpinski V., Belan P., Voitenko N.
sotnik@biph.kiev.ua
O.O.Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv

Previously we have shown that persistent peripheral inflammation changes trafficking of AMPA receptors
(AMPARs) at the synapses in dorsal horn neurons. However, the molecular mechanisms underlying
these changes are poorly understood. Here, we examined the in vivo and in vitro effects of protein
kinase C (PKC) blocking on thermal hyperalgesia, and AMPAR-mediated synaptic currents in the substantia
gelatinosa (SG) neurons of rat spinal dorsal horn. Peripheral inflammation was induced by the subcu-
taneous injection of 100 µl of Freund�s Complete Adjuvant (CFA) into the hind paw. Thermal sensitivity
of rats was determined as paw withdrawal latency (PWL) in Hargreeves� plantar test. A selective blocker
of PKC chelerythrine (chelerythrine chloride, 10 µM) was applied locally to the spinal cord lumbar
segments via intrathecal catheter 24 hours after CFA injection. CFA injection produced a development of
hyperalgesia on the ipsilateral side of the rats that maintained at least for 4 days (PWL dropped from
11.1 ± 0.6 s to 4.7 ± 0.4 s after 24 hours post-CFA). After 3 hours of treatment with chelerytrine, PWL
was significantly increased to 10.0 ± 0.8 s (n = 9; p < 0.001), that was similar to the control value. At
the same time, chelerythrine did not produce any side effect on thermal sensitivity of rats (PWL was
11.9 ± 0.7 s at 3 h after Chy injection). Testing in vitro effect of PKC inhibition, we found that AMPARs-
mediated evoked post-synaptic currents (EPSCs) show the significant inward rectification after peripheral
inflammation, which reflects increase in Ca2+-permeability of AMPARs. To quantitatively measure
rectification of EPSCs, we calculated a rectification index (RI) that was expressed as a ratio of EPSC
amplitudes at +40 and �70 mV holding potentials. CFA-induced inflammation was accompanied by the
noticeable decrease of RI from 0.26 ± 0.01 (n=16) to 0.19 ± 0.02 (n=7) in SG neurons 24 h after CFA
injection. Treatment with chelerytrine led to increase in RI, bringing it back to the normal level of 0.26
± 0.02 (n=8). Thus, inhibition of spinal cord PKC significantly attenuates the peripheral inflammatory
pain as well as the changes in Ca2+-permeability of AMPARs, proving the important role of PKC in the
inflammatory pain.

NOVEL AMINOBENZANTHRONE FLUORESCENT DYES
FOR MONITORING AMYLOID FIBRILS IN VITRO
Vus K. O., Trusova V. M., Gorbenko G. P., Kirilova E. , Kirilov G., Kalnina I.
katenka.vus@mail.ru
V.N. Karazin Kharkiv National University, Daugavplis University

The past decade has seen significant upsurge of interest in amyloid fibrils structure and properties that
is essential for understanding their cytotoxicity. Of great importance in this regard is the design of new
fluorescent dyes which can selectively interact with fibrillar amyloidogenic proteins. In the present
study we ascertained the ability of recently synthesized aminobenzanthrones IAH, IBH, ISH to associate
with the early precursors of fibrillar hen egg white lysozyme, which play crucial role in amyloid
cytotoxicity. Fluorimetric titration of the probes with lysozyme oligomers (O) withdrawn at the 8th day
of protein agitation in 80% EtOH was used to evaluate the binding affinities of the novel dyes for these
pathological entities, which were found to be similar to those for native (N) and denaturated protein (D,
incubated in 80% EtOH without agitation). The quantum yields (Q) of the IBH and ISH bound to D were
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2 and 3 times higher compared to O-bound probes, respectively, and IAH dye showed the same Q
values in the presence of O and D. Likewise, quantum yield of the O- and D-bound probes were ~10
times higher than those for N-bound fluorophores, indicating that aminobenzanthrones poorly interact
with the monomeric protein. Moreover, the relative intensity increases of the O- and D- bound dyes
compared to their molar fluorescences in buffer turned out to be ~2-3 times higher than those for N-
bound probes, and their fluorescence intensity increase in the presence of O and D was more pronounced
compared to that in N. Together, the obtained data indicate that due to high affinity (~1-10 &mic-
ro;M&lt;sup&gt;-1&lt;/sup&gt;) and quantum yield increase of the aminobenzanthrones in presence of
lysozyme oligomers, novel dyes, especially the IBH, displaying the highest values of the above parameters,
have a potential to be used for in vitro monitoring of pre-fibrillar aggregates. Similar to promising
amyloid marker IAH, IBH and ISH display weak binding to native lysozyme. VT gratefully acknowledges
a young scientist award by the President of Ukraine (project number GP/F32/109). This work was
supported by the grants from the Science and Technology Center in Ukraine (project number 4534) and
Fundamental Research State Fund (project number F.41.4/014).

LYSOZYME-MEMBRANE INTERACTIONS STUDIED WITH
A NEW FLUORESCENT DYE
Zhytniakivska 1 I.A., Kutsenko 1 O.E., Trusova 1 V.I., Gorbenko11 G.P., Kirilova 2 E.M.
olya_zhitniakiska@yahoo.com
1 V.N. Karazin Kharkiv National University,2 Daugavpils University

Lysozyme is a hydrolytic enzyme, which plays an important role in various physiological processes.
Lipid-binding properties of lysozyme are hypothesized to be essential for its biological functions including
antimicrobial, antitumor, and immunomodulatory activities. The present study was focused on examining
the lysozyme interaction with model membranes, composed of phosphatidylcholine (PC) and its mixtures
with cardiolipin (CL) and cholesterol (Chol). For this purpose a newly synthesized dye, referred to here
as IAH, was employed. First of all we evaluated the lipophilic properties of IAH and its sensitivity to the
membrane environment. At the second step of the study we characterized IAH-lipid interaction by
determining the dye partition coefficient for different lipid systems. It was shown that Chol and CL
addition to PC membranes resulted in the increase of fluorescence quantum yield and partition coefficient
relative to the neat PC membrane, which can be explained in terms of structural differences between
liposomes. At the last step of the study we examined the lipid-binding properties of lysozyme. For this
purpose we used fluorescence anisotropy measurements for different model membranes. Analysis of
the recovered anisotropy values shows that incorporation of the lysozyme into CL-containing bilayers
brings about the increase of IAH fluorescence anisotropy, relatively to neat PC membrane. This effect
can be explained by the increase on packing density of lipid headgroups after lysozyme additions, the
hydrophobic interactions of the protein with the acyl chains of lipid molecules and self-association of
bilayer-embedded protein molecules.To summarize, the present study revealed that the IAH dye displays
high lipid-associating ability and pronounced sensitivity to lysozyme-lipid interactions. Lysozyme ability
to increase membrane rigidity upon binding to anionic lipids may be relevant to its biological activities
.This work was supported by the grants from European Social Fund (project number 2009/0205/1DP/
1.1.1.2.0/09/APIA/VIAA/152), the Science and Technology Center in Ukraine (project number 4534),
Fundamental Research State Fund (project number F.41.4/014) and young scientist award by the President
of Ukraine to VT (project number GP/F32/109).

ÀÍÀË²Ç ÂÏËÈÂÓ ÅËÅÊÒÐÎÌÀÃÍ²ÒÍÎÃÎ ÏÎËß
ÍÀ ÑÈÑÒÅÌÓ ÀÊÒÈÂÍÎÃÎ ÒÐÀÍÑÏÎÐÒÓ ÇÀÐÎÄÊÎÂÈÕ ÊË²ÒÈÍ
Áóðà Ì.Â., Ìàíäçèíåöü Ì.Â., ßðåìêåâè÷ Î.Ñ. 1

mcelevych@yahoo.com
Ëüâ³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ²âàíà Ôðàíêà, 1Íàö³îíàëüíèé óí³âåðñèòåò
�Ëüâ³âñüêà Ïîë³òåõí³êà�

Ïðîöåñè âçàºìîä³¿ åëåêòðîìàãí³òíîãî ïîëÿ (ÅÌÏ) ç æèâîþ êë³òèíîþ àáî ö³ëèì îðãàí³çìîì, çîêðå-
ìà ³ç çàðîäêîì, íàäçâè÷àéíî ñêëàäí³ ³ íèí³ íåäîñòàòíüî âèâ÷åí³. Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³ä-
æåííÿ âïëèâó ÅÌÏ íà ôåðìåíòàòèâíó àêòèâí³ñòü ñèñòåìè ïåðâèííî-àêòèâíîãî òðàíñïîðòó Na+ òà
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K+ çàðîäê³â Misgurnus fossilis L. óïðîäîâæ ðàííüîãî åìáð³îãåíåçó â óìîâàõ in vivo. Ïðîáè â³äáè-
ðàëè íà ñòàä³ÿõ 2, 16 òà 64 áëàñòîìåð³â, 8 òà 10 ïîä³ë³â. Åëåêòðîìàãí³òíó îáðîáêó çàðîäê³â ïðîâî-
äèëè çà äîïîìîãîþ ãåíåðàòîðà ÅÌÏ â³äðàçó ï³ñëÿ çàïë³äíåííÿ. ²íêóáîâàí³ â ðîç÷èí³ Ãîëüòôðåòåðà
çàðîäêè ïîì³ùàëè â öåíòð³ ñîëåíî¿äà ³ 15 õâ îïðîì³íþâàëè ÅÌÏ (÷àñòîòà 27,14 ÌÃö). Îïòèìàëüí³
óìîâè ï³äáèðàëè åêñïåðèìåíòàëüíî. Àêòèâí³ñòü Na+, K+-ÀÒÔàçè çàðîäê³â âèçíà÷àëè ìîäèô³êîâà-
íèì ìåòîäîì Ô³ñêå�Ñóááàðîó, âì³ñò á³ëêà ó ïðîá³ � ìåòîäîì Ëîóð³. Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñ-
ë³äæåíü âñòàíîâëåíî, ùî ÅÌÏ äîñòîâ³ðíî çíèæóâàëî àêòèâí³ñòü Na+, K+-ÀÒÔàçè ó ïîð³âíÿíí³ ç
êîíòðîëåì. Îñîáëèâî â ïåðøó ãîäèíó ðîçâèòêó öåé ïîêàçíèê çíèçèâñÿ íà 19,3%±0,9% (Ð<0,05).
²ìîâ³ðíî òàê³ çì³íè ïîâ�ÿçàí³ ç äóæå íèçüêîþ ÷óòëèâ³ñòþ çàðîäê³â äî âïëèâó åêçîãåííèõ ôàêòîð³â
íà ðàíí³õ åòàïàõ áëàñòóëÿö³¿. Íà íàñòóïíèõ åòàïàõ ïîä³ë³â âñòàíîâëåíî âèðàæåíå çíèæåííÿ àêòèâñ-
íîò³ ÀÒÔàçè çà ä³¿ ÅÌÏ ó ïîð³âíÿíí³ ç êîíòðîëåì ó ñåðåäíüîìó íà 53,6% (Ð<0,001). Íàéá³ëüø
÷óòëèâ³ñòü çàðîäê³â äî ä³¿ ÅÌÏ âèÿâëåíî íà ñòàä³¿ 8 ïîä³ëó áëàñòîìåð³â � íà ï³çí³õ åòàïàõ áëàñòó-
ëÿö³¿. Äåâÿòêîâ Í.Ä. âèÿâèâ çíèæåííÿ ³îííî¿ ïðîíèêíîñò³ ìåìáðàí åðèòðîöèò³â, çá³ëüøåíî¿ â ðå-
çóëüòàò³ åëåêòðè÷íîãî ïðîáîþ, à òàêîæ çá³ëüøåííÿ åëåêòðè÷íî¿ ì³öíîñò³ åðèòðîöèò³â ïðè ä³¿ ÅÌÏ.
Ìîæëèâî, åëåêòðîìàãí³òíå âèïðîì³íþâàííÿ íåòåïëîâèõ ³íòåíñèâíîñòåé çäàòíå ³íäóêóâàòè ñòðóê-
òóðíó ïåðåáóäîâó â ìåìáðàíàõ, ÷èì ìîæíà ïîÿñíèòè ³ çíèæåííÿ àêòèâíîñò³ Na+, K+-ÀÒÔàçè çà-
ðîäê³â. Êð³ì öüîãî, ÅÌÏ âïëèâàº íà îêèñíåííÿ SH-ãðóï, ç ÿêèìè ïîâ�ÿçàí³ á³ëüø³ñòü á³îëîã³÷íèõ
ïðîöåñ³â: ïðîíèêí³ñòü êë³òèííèõ ìåìáðàí, ôóíêö³¿ ðåöåïòîð³â, àêòèâí³ñòü ôåðìåíò³â, ñèíòåç á³î-
ìàêðîìîëåêóë ³ ë³ïîïðîòå¿íîâèõ êîìïëåêñ³â, à òàêîæ êë³òèííèé ïîä³ë, ïîðóøåííÿ îñòàííüîãî â³äì³÷å-
íî â åêñïåðèìåíòàõ.

ÎÑÎÁËÈÂÎÑÒ² ÂÇÀªÌÎÄ²¯ ÍÎÂÎÃÎ ÏÐÎÒÎÒÈÏÓ ÀÍÒÀÃÎÍ²ÑÒÀ ASIC 1A Ç
ÉÎÃÎ ÐÅÖÅÏÒÎÐÎÌ
Áóòà À.Ç.1 ,Ñóêà÷ Â.À.2, Ìàêñèìþê Î.Ï.1, Êîâàëüñüêèé Ä.Á.3, Âîâê Ì.Â.2, Êðèøòàëü Î.Î.1
buta@deptcm.kiev.ua
1²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â, 2²íñòèòóò îðãàí³÷íî¿ õ³ì³¿
ÍÀÍ Óêðà¿íè, Êè¿â, 3²íñòèòóò ìîëåêóëÿðíî¿ á³îëîã³¿ ³ ãåíåòèêè ÍÀÍ Óêðà¿íè, Êè¿â

ðÍ-÷óòëèâ³ ³îíí³ êàíàëè (ASICs) � ðåöåïòîðè äî ïðîòîí³â òêàíèííîãî ñåðåäîâèùà. Çà îñòàíí³ìè
íàóêîâèìè äàíèìè, îêðåì³ ¿õ òèïè, ùî åêñïðåñóþòüñÿ ó ìîçêó, çàä³ÿí³ ó ðîçâèòêó áàãàòüîõ âàæêèõ
çàõâîðþâàíü íåðâîâî¿ ñèñòåìè: ³øåì³÷íèé ³íñóëüò, ðîçñ³ÿíèé ñêëåðîç, åï³ëåïñ³ÿ òîùî. Ðåöåïòîð
ASIC 1a, îäèí ç øåñòè ³äåíòèô³êîâàíèõ òèï³â, ùî åêñïðåñóºòüñÿ ó ð³çíèõ â³ää³ëàõ ãîëîâíîãî ìîçêó
ëþäèíè. Â³í çäàòåí ó ãîìîìåðí³é ôîðì³ ïðîïóñêàòè ³îíè êàëüö³þ ó öèòîçîëü íåéðîí³â. Íàäì³ðíèé
âõ³ä êàëüö³þ, ùî ñïîñòåð³ãàºòüñÿ ï³ä ÷àñ ðîçâèòêó ³øåì³÷íîãî àöèäîçó, ïðèçâîäèòü äî çàãèáåë³
íåéðîí³â. Ïîøóê ñåëåêòèâíèõ ³ âèñîêîåôåêòèâíèõ àíòàãîí³ñò³â äî ASIC 1a-ðåöåïòîðà º íèí³ îäí³ºþ
ç êëþ÷îâèõ ïðîáëåì ó ë³êóâàíí³ òàêèõ âàæêèõ íåäóã. ²ç çàñòîñóâàííÿì ìåòîäó ô³êñàö³¿ patch-clamp
ïîòåíö³àëó ó êîíô³ãóðàö³¿ â³äâåäåííÿ ñòðóìó â³ä ö³ëî¿ êë³òèíè ìè ïîêàçóºìî îñîáëèâîñò³ âçàºìîä³¿
ðîçðîáëåíîãî íàìè ïðîòîòèïó ñåëåêòèâíîãî òà âèñîêîåôåêòèâíîãî àíòàãîí³ñòà ASIC 1a êàíàëó ç
éîãî ðåöåïòîðîì íà ìåìáðàí³ ë³í³¿ êë³òèí ÍÅÊ-293, ùî åíäîãåííî åêñïðåñóþòü ãîìîòðèìåð öüîãî
êàíàëó. Ïîõ³äíà ðå÷îâèíà 3-êàðáîêñàì³äèíîêóìàðèíó (#005) îáîðîòíî çâ�ÿçóºòüñÿ ç ðåöåïòîðîì
ASIC 1a, çìåíøóþ÷è àìïë³òóäó ñòðóìó îïîñåðåäêîâàíîãî öèì êàíàëîì. Åôåêòèâí³ñòü âçàºìîä³¿
àíòàãîí³ñòà ç ðåöåïòîðîì çàëåæèòü â³ä ðÍ. Åôåêòèâí³ñòü ³íã³áóâàííÿ çíà÷íî çðîñòàº ó íàïðÿìêó
ìåíø êèñëèõ çíà÷åíü ðÍ. Êîíöåíòðàö³ÿ ïîëîâèííîãî ïðèãí³÷åííÿ àìïë³òóäè ñòðóìó (²Ñ50) ïðè ðÍ
5,0 ñòàíîâèòü 7 ìêìîëü/ë, òîä³ ÿê ïðè ðÍ 6,7 �  ëèøå 27 íìîëü/ë. Äî òîãî æ öå ³íã³áóâàííÿ íå
çàëåæèòü â³ä ï³äòðèìóâàíîãî ïîòåíö³àëó ìåìáðàíè, ùî º äóæå âàæëèâèì äëÿ òðèâàëîãî ³íã³áóâàííÿ
àêòèâíîñò³ öèõ êàíàë³â â óìîâàõ ³øåì³÷íîãî àöèäîçó, îñîáëèâî ó ïåðø³ ãîäèíè ðîçâèòêó íåäóãè.
Â³äîìèé íåñåëåêòèâíèé áëîêàòîð ASICs � àì³ëîðèä ïîä³áíîãî ðÍ-çàëåæíîãî áëîêóâàííÿ íå âèÿâ-
ëÿº, ïðîòå éîãî àêòèâí³ñòü äåìîíñòðóº ÷³òêî âèðàæåíó ïîòåíö³àëçàëåæí³ñòü. Êð³ì òîãî, íîâèé òèï
àíòàãîí³ñòà #005 ñïîâ³ëüíþº ê³íåòèêó àêòèâàö³¿ ASIC 1a�îïîñåðåäêîâàíîãî ñòðóìó, ïðè÷îìó çà-
ëåæíî â³ä ðÍ. Ñòàëà ÷àñó(τ) ê³íåòèêè àêòèâàö³¿ ïðîòîí³íäóêîâàíîãî ñòðóìó çà íàÿâíîñò³ ðå÷îâèíè
#005 ñïîâ³ëüíþºòüñÿ â íàïðÿìêó çðîñòàííÿ çíà÷åííÿ ðÍ ³ ñÿãàº ìàêñèìóìó ïðè ðÍ 6,4, τ ê³íåòèêè
àêòèâàö³¿ ASIC 1a ñòðóìó çà íàÿâíîñò³ 100 íìîëü #005 ïðè ðÍ 5,0 ñïîâ³ëüíþºòüñÿ ëèøå â 1,6 ðàçà,
òîä³ ÿê ïðè ðÍ 6,4 � ó 4 ðàçè.
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Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà

Ïðîáëåìà ðåãóëÿö³¿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ì�ÿç³â ³ êàòàë³òè÷íèõ ìåõàí³çì³â çàáåçïå÷åííÿ öüîãî
ïðîöåñó çàâæäè áóëà ³ çàëèøàºòüñÿ àêòóàëüíîþ äëÿ ô³ç³îëîã³¿, á³îô³çèêè, á³îõ³ì³¿ òà ôàðìàêîëîã³¿
ì�ÿç³â. Âàæëèâèì ó öüîìó êîíòåêñò³ º âèâ÷åííÿ âïëèâó ô³çèêî-õ³ì³÷íèõ ÷èííèê³â ñåðåäîâèùà íà
ôóíêö³îíàëüí³ õàðàêòåðèñòèêè ñêîðîòëèâèõ á³ëê³â ì³îêàðäà. Êð³ì òîãî, îòðèìàííÿ íîâèõ åêñïåðè-
ìåíòàëüíèõ ðåçóëüòàò³â ç á³îëîã³÷íî¿ ä³¿ ³îí³â ìåòàë³â íà îðãàí³çì ç òî÷êè çîðó ìîëåêóëÿðíèõ ìå-
õàí³çì³â òàêî¿ ä³¿ íà ñóáêë³òèííîìó ð³âí³ ñïðèÿòèìå ðîçðîáö³ ìåòîä³â ï³äâèùåííÿ ñò³éêîñò³ îðãàí³ç-
ìó äî ä³¿ øê³äëèâèõ ôàêòîð³â òà òåðàï³¿ ³íòîêñèêàö³é, âèêëèêàíèõ ñïîëóêàìè ìåòàë³â. ª äàí³ ïðî
ïîðóøåííÿ îáì³íó öèíêó çà ð³çíèõ ïàòîëîã³÷íèõ ñòàí³â, ó òîìó ÷èñë³ ïðè àòåðîñêëåðîç³, ³íôàðêò³
ì³îêàðäà òîùî. Òàêîæ ïðè äîñë³äæåíí³ âì³ñòó ì³êðîåëåìåíò³â ó ð³çíèõ ä³ëÿíêàõ ë³âîãî øëóíî÷êà
õâîðèõ íà ³øåì³÷íó õâîðîáó ñåðöÿ ìåòîäîì ðåíòãåíîôëóîðåñöåíòíîãî àíàë³çó áóâ âèÿâëåíèé äèñ-
áàëàíñ ì³êðîåëåìåíò³â, çîêðåìà ð³çêî ï³äâèùåíèé âì³ñò öèíêó. Îòæå, ìåòîþ ö³º¿ ðîáîòè áóëî äîñ-
ë³äæåííÿ âïëèâó ³îí³â öèíêó íà ïðîöåñè, ÿê³ ìîäåëþþòü ìîëåêóëÿðíèé ìåõàí³çì ñêîðî÷åííÿ ì�ÿç³â,
à ñàìå ðåàêö³þ ñóïåðïðåöèï³òàö³¿ (ÑÏÏ) àêòîì³îçèíîâîãî êîìïëåêñó, à òàêîæ ÀÒÔ-ã³äðîëàçíó ðå-
àêö³þ, ùî êàòàë³çóºòüñÿ ì³îçèíîì. Ó ðîáîò³ âèêîðèñòîâóâàëè ìåòîäè ïðåïàðàòèâíî¿ á³ëêîâî¿ õ³ì³¿,
õðîìàòîãðàô³¿ òà îïòè÷íî¿ ñïåêòðîñêîï³¿. Ïîêàçàíî, ùî ó ä³àïàçîí³ êîíöåíòðàö³é 0,1-5 ììîëü/ë ³îíè
öèíêó ïðèãí³÷óþòü çàëåæíó ðåàêö³þ ñóïåðïðåöèï³òàö³¿ àêòîì³îçèíó òà Ñà2+-ÀÒÔàçíó àêòèâí³ñòü
ì³îçèíó ñåðöåâîãî ì�ÿçà. Ïðîâåäåí³ äîñë³äæåííÿ åôåêò³â âïëèâó ³îí³â öèíêó íà ïåðåá³ã ðåàêö³¿
ÑÏÏ àêòîì³îçèíó òà ÀÒÔàçíó àêòèâí³ñòü ì³îçèíó ñåðöåâîãî ì�ÿçà çàñâ³ä÷èëè, ùî Zn2+, â³ðîã³äíî,
çäàòåí (1) çàì³ùàòè ³îíè êàëüö³þ àáî ìàãí³þ, õî÷à òàêå çàì³ùåííÿ ìåíø åôåêòèâíå äëÿ ðåàë³çàö³¿
ÑÏÏ òà ÀÒÔ-ã³äðîëàçíîãî ïðîöåñó, òà (2) ìîäóëþâàòè àêòèíì³îçèíîâó âçàºìîä³þ, çì³íþþ÷è ôóí-
êö³îíàëüí³ õàðàêòåðèñòèêè àêòîì³îçèíîâèõ ìàêðîìîëåêóë ì�ÿçà. Ó ðîáîò³ ïðîâåäåíî ïîð³âíÿííÿ
îðèã³íàëüíèõ ðåçóëüòàò³â ç â³äîìèìè äàíèìè ùîäî âïëèâó ³íøèõ äâîâàëåíòíèõ ³îí³â � ñòðîíö³þ òà
êàäì³þ � íà âèùåçãàäàí³ ïðîöåñè. Îòðèìàí³ ðåçóëüòàòè ðîçøèðþþòü ³ñíóþ÷³ óÿâëåííÿ ùîäî âïëè-
âó ô³çèêî-õ³ì³÷íèõ ÷èííèê³â ñåðåäîâèùà, à òàêîæ âêàçóþòü øëÿõè ìîæëèâîãî âèêîðèñòàííÿ ³îí³â
öèíêó ó ðåãóëÿö³¿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ì�ÿç³â.
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ÙÓÐ²Â ÇÀ ÓÌÎÂ ÒÐÈÂÀËÎ¯ Ã²ÏÎÀÖÈÄÍÎÑÒ²
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k21037@gmail.com
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Çíà÷íå ì³ñöå ñåðåä õâîðîá òðàâíî¿ ñèñòåìè çàéìàþòü ã³ïîàöèäí³ ñòàíè, ÿê³ âèíèêàþòü âíàñë³äîê
ïîðóøåííÿ ñåêðåö³¿ ñîëÿíî¿ êèñëîòè ïàð³ºòàëüíèìè êë³òèíàìè øëóíêà. Òðèâàëà ã³ïîõëîðã³äð³ÿ ïðè-
çâîäèòü äî àòðîô³¿ òà ìåòàïëàç³¿ ñëèçîâî¿ îáîëîíêè øëóíêà. Íåñïåöèô³÷íîþ ëàíêîþ ïîøêîäæåííÿ
òêàíèí º ïîðóøåííÿ îêèñíî-àíòèîêñèäàíòíîãî áàëàíñó, ïîêàçíèêè ÿêîãî ìîæóòü áóòè âèêîðèñòàí³
ÿê äîïîì³æí³ ìàðêåðè ðîçâèòêó ïàòîëîã³÷íîãî ïðîöåñó. Òîìó ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äèòè
îêèñíî-àíòèîêñèäàíòíèé áàëàíñ ó ñëèçîâ³é îáîëîíö³ øëóíêà ùóð³â çà óìîâ òðèâàëîãî ïðèãí³÷åííÿ
ñåêðåö³¿ ñîëÿíî¿ êèñëîòè. Äîñë³äè ïðîâîäèëè íà á³ëèõ íåë³í³éíèõ ñòàòåâîçð³ëèõ ùóðàõ-ñàìöÿõ.
Ã³ïîàöèäíèé ñòàí ìîäåëþâàëè âíóòð³øíüî÷åðåâíèì ââåäåííÿì 14 ìã/êã îìåïðàçîëó («Sigma�, ÑØA)
ðàç íà äîáó ïðîòÿãîì 28 ä³á. ßê êîíòðîëü âèêîðèñòîâóâàëè ùóð³â, ÿêèì ïðîòÿãîì öüîãî ÷àñó ââî-
äèëè âíóòð³øíüîî÷åðåâèííî 0,2 ìë âîäè äëÿ ³í�ºêö³é. Âì³ñò ä³ºíîâèõ êîí�þãàò³â âèçíà÷àëè â ãåï-
òàí-³çîïðîïàíîëüíîìó åêñòðàêò³ ñïåêòðîôîòîìåòðè÷íèì ìåòîäîì, øèôôîâèõ îñíîâ � ôëóîðèìåò-
ðè÷íèì ìåòîäîì, âì³ñò ÒÁÊ-àêòèâíèõ ñïîëóê � çà ðåàêö³ºþ ç ò³îáàðá³òóðîâîþ êèñëîòîþ. Àêòèâí³ñòü
ñóïåðîêñèäèñìóòàçè îö³íþâàëè çà âèêîðèñòàííÿì í³òðîñèíüîãî òåòðàçîë³þ, êàòàëàçè � çà çìåí-
øåííÿì ê³ëüêîñò³ Í2Î2 ó ðîç÷èí³ ï³ñëÿ ³íêóáàö³¿ çà îïòèìàëüíèõ óìîâ. Ñòàòèñòè÷íó îáðîáêó ðå-
çóëüòàò³â ïðîâîäèëè çàãàëüíîïðèéíÿòèìè ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè ç âèêîðèñòàííÿì êðèòå-
ð³þ t Ñòüþäåíòà. Âñòàíîâëåíî, ùî çà óìîâ òðèâàëîãî ïðèãí³÷åííÿ øëóíêîâî¿ ñåêðåö³¿ ñîëÿíî¿ êèñëîòè
îìåïðàçîëîì ó ñëèçîâ³é îáîëîíö³ øëóíêà ùóð³â âì³ñò ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â
çá³ëüøóâàâñÿ: ä³ºíîâèõ êîí�þãàò³â � â 3,5 ðàçà, ÒÁÊ-àêòèâíèõ ñïîëóê � â 4,6 ðàçà òà øèôôîâèõ
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îñíîâ � 3,1 ðàçà â³äíîñíî êîíòðîëüíèõ çíà÷åíü. Ïðè îö³íö³ àíòèîêñèäàíòíî¿ ñèñòåìè ó ñëèçîâ³é
îáîëîíö³ øëóíêà ùóð³â ç òðèâàëîþ ã³ïîõëîðã³äð³ºþ çàô³êñîâàíî çðîñòàííÿ àêòèâíîñò³ ñóïåðîê-
ñèääèìóòàçè òà êàòàëàçè â 5,5 òà 1,3 ðàçà â³äïîâ³äíî ïîð³âíÿíî ç êîíòðîëåì. Îòðèìàí³ ðåçóëüòàòè
ñâ³ä÷àòü, ùî çà óìîâ òðèâàëî¿ øëóíêîâî¿ ã³ïîõëîðã³äð³¿ ó åï³òåë³îöèòàõ øëóíêà ïîðóøóºòüñÿ îêèñ-
íî-àíòèîêñèäàíòíà ð³âíîâàãà: ïîñèëþºòüñÿ ïðîäóêö³ÿ àêòèâíèõ ôîðì êèñíþ, ïðî ùî âêàçóþòü çì³íè
ñóïåðîêñèääèñìóòàçíî¿ ³ êàòàëàçíî¿ àêòèâíîñòåé òà íàêîïè÷åííÿ ïðîäóêò³â ë³ï³äíî¿ ïåðîêñèäàö³¿.

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÈÉ ²ÌÓÍÍÈÉ ÃÅÑÒÎÇ Ó ÌÈØÅÉ: ÐÎËÜ NO Ó ÑÏÎÍ-
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Ïðîòÿãîì îñòàííüîãî äåñÿòèë³òòÿ ³íòåíñèâíî âèâ÷àþòü ïîòåíö³éí³ ìåõàí³çìè, ùî ëåæàòü â îñíîâ³
ïàòîãåíåçó ³ìóííîãî ãåñòîçó. Çîêðåìà âèðîáíèöòâî ïëàöåíòîþ ð³çíîìàí³òíèõ ôàêòîð³â, ùî çì³íþ-
þòü âì³ñò ðåàêòèâíèõ ôîðì êèñíþ: ñóïåðîêñèäíîãî òà ã³äðîêñèëüíîãî ðàäèêàë³â òà îêñèäó àçîòó
(NO). Òîä³ ÿê ðîëü îñòàííüîãî ó ðåãóëþâàíí³ ñïîíòàííî¿ ñêîðîòëèâî¿ àêòèâíîñò³ ì³îìåòð³ÿ çàëè-
øàºòüñÿ ñóïåðå÷ëèâîþ. Ìåòîþ íàøî¿ ðîáîòè ñòàëî äîñë³äæåííÿ ðîë³ NO ó ñêîðîòëèâ³é àêòèâíîñò³
ì³îìåòð³ÿ ìèø³ ïðè ìîäåëþâàíí³ ³ìóííîãî ãåñòîçó. Äîñë³äæåííÿ ïðîâåäåí³ íà ñàìèöÿõ ìèøåé ë³í³¿
ÑÂÀ (8 òèæ, 16-18 ã, n=52). Ìîäåëþâàííÿ ³ìóííîãî ãåñòîçó çä³éñíþâàëè ³ìóí³çàö³ºþ òâàðèí òêàíè-
íîþ àëîãåííîãî ÿº÷íèêà. Îäíî÷àñíî in vivo ââîäèëè íåñïåöèô³÷íèé áëîêàòîð NO-ñèíòàç (L � NAME),
ñïåöèô³÷íèé áëîêàòîð ³íäóöèáåëüíî¿ NO-ñèíòàçè (AG) òà àðã³íàçè (L-Norvaline). Ñèëó ³çîìåòðè÷-
íèõ ñêîðî÷åíü âèì³ðþâàëè ìåõàíî-åëåêòðè÷íèì ïåðåòâîðþâà÷åì. Ìåòîä ôàçíî-ãðàô³÷íîãî àíàë³çó
âèêîðèñòîâóâàëè äëÿ îö³íêè ôàçíèõ ñêîðî÷åíü. Äîñë³äæóâàí³ ïîêàçíèêè: àìïë³òóäà ñêîðî÷åííÿ,
ìàêñèìàëüíà øâèäê³ñòü ñêîðî÷åííÿ òà ðîçñëàáëåííÿ òà ³íäåêñ ñêîðîòëèâîñò³ (²Ñ). Äëÿ ñòàòèñòè÷-
íî¿ îáðîáêè ðåçóëüòàò³â âèêîðèñòîâóâàëè ïàêåò ïðîãðàì Origin 8Pro òà åëåêòðîíí³ òàáëèö³ «Micro-
soft®Excel2003». Äîñòîâ³ðí³ñòü ð³çíèö³ ñåðåäí³õ çíà÷åíü âèçíà÷àëè çà êðèòåð³ºì t Ñòüþäåíòà, äîñ-
òîâ³ðíèìè ââàæàëè çíà÷åííÿ Ð<0,05. Âñòàíîâëåíî, ùî ²Ñ ì³îìåòð³ÿ ìèø³ â ãðóï³ òâàðèí ³ç ³ìóííèì
ãåñòîçîì çðîñòàº íà ê³íåöü ³ìóí³çàö³¿ â³äíîñíî êîíòðîëüíèõ çíà÷åíü (³íòàêòíèõ òâàðèí). Ó ãðóï³
òâàðèí ³ç ³ìóííèì ãåñòîçîì òà L � NAME ²Ñ ì³îìåòð³ÿ çìåíøóºòüñÿ íà ê³íåöü ³ìóí³çàö³¿ òà ï³äâè-
ùóºòüñÿ (Ð<0,001) íà 12-òó äîáó ï³ñëÿ ³ìóí³çàö³¿. Ó ãðóïàõ òâàðèí ³ç ³ìóííèì ãåñòîçîì ³ L-Norvaline
òà ³ìóííèì ãåòîçîì ³ AG öåé ïîêàçíèê çðîñòàº íà ê³íåöü ³ìóí³çàö³¿ òà çìåíøóºòüñÿ íà 12-òó äîáó
ï³ñëÿ íå¿, ïðè öüîìó â îñòàíí³é ãðóï³ ñïîñòåð³ãàëè âàã³òíèõ òâàðèí. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü
ïðî ó÷àñòü îêñèäó àçîòó â ðåãóëÿòîðíèõ ìåõàí³çìàõ ïðîöåñ³â ðåïðîäóêö³¿ òà ôîðìóâàííÿ ñêîðîòëè-
âî¿ àêòèâíîñò³ ì³îöèò³â ìàòêè, ïðè÷îìó îñîáëèâó ðîëü ó ïàòîãåíåç³ ³ìóíîãî ãåñòîçó â³ä³ãðàº ³íäó-
öèáåëüíà NO-ñèíòàçà.
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Äëÿ åêñïåðèìåíòàëüíîãî îá´ðóíòóâàííÿ ìåòîäó äîñë³äæåííÿ ôóíêö³îíóâàííÿ ³îíòðàíñïîðòóâàëü-
íèõ ñèñòåì ñåêðåòîðíèõ êë³òèí in situ âñòàíîâëåíî çàëåæí³ñòü ÀÒÔàçíèõ àêòèâíîñòåé â³ä êîíöåíò-
ðàö³¿ Ca2+ ó ñåðåäîâèù³. Äîñë³äæåííÿ ïðîâîäèëè íà íåë³í³éíèõ ùóðàõ-ñàìöÿõ ìàñîþ 200�300 ã.
Ñåêðåòîðí³ êë³òèíè çîâí³øíüîîðá³òàëüíî¿ ñë³çíî¿ çàëîçè ³çîëþâàëè äâîðàçîâîþ ïî÷åðãîâîþ ³íêó-
áàö³ºþ ó ïîçàêë³òèííîìó ñåðåäîâèù³, ùî ì³ñòèòü ñóì³ø êîëàãåíàçè òà ë³äàçè, ³ ñåðåäîâèù³, äî
ñêëàäó ÿêîãî âõîäèòü ÅÃÒÀ (2 ììîëü/ë). Ïåðìåàá³ë³çàö³þ êë³òèí ïðîâîäèëè ¿õ ³íêóáàö³ºþ ç äèã³òî-
í³íîì (30 ìêã/ìë, 10 õâ) ó ñåðåäîâèù³, íàáëèæåíîìó çà ñêëàäîì äî âíóòð³øíüîêë³òèííîãî. Äëÿ
áëîêóâàííÿ Na+�K+-ïîìïè äî ñåðåäîâèùà äîäàâàëè ñòðîôàíòèí Ê (100 ìêìîëü/ë), à äëÿ áëîêó-
âàííÿ äèõàëüíîãî ëàíöþãà � àçèä íàòð³þ (10 ììîëü/ë). ßê áëîêàòîð Ca2+-ïîìï ïëàçìàòè÷íî¿ ìåì-
áðàíè òà åíäîïëàçìàòè÷íîãî ðåòèêóëóìà âèêîðèñòîâóâàëè åîçèí Y (20 ìêìîëü/ë). ÀÒÔàçíó ðåàê-
ö³þ çàïóñêàëè äîäàâàííÿì äî ñåðåäîâèùà ³íêóáàö³¿ êë³òèí ÀÒÔ (3 ììîëü/ë). Êîíöåíòðàö³þ íåîðãàí³÷íîãî
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ôîñôîðó ó ñåðåäîâèù³ âèçíà÷àëè ñïåêòðîôîòîìåòðè÷íèì ìåòîäîì (ÓÔ-äåòåêö³ÿ ôîñôîìîë³áäàò-
íîãî êîìïëåêñó). Ï³äðàõóíîê ê³ëüêîñò³ êë³òèí çä³éñíþâàëè çà äîïîìîãîþ êàìåðè Ãîðÿºâà. Âñòà-
íîâëåíî, ùî ñóìàðíà ñòðîôàíòèí-Ê-íå÷óòëèâà ÀÒÔàçíà àêòèâí³ñòü ïåðìåàá³ë³çîâàíèõ ñåêðåòîð-
íèõ êë³òèí ïîì³ðíî çàëåæèòü â³ä êîíöåíòðàö³¿ Ca2+ ó ñåðåäîâèù³ ³ç âèðàæåíèì ìàêñèìóìîì çà 10-6 ìîëü/ë ³
äåÿêèì çíèæåííÿì çà 10-4 ìîëü/ë. Àíàëîã³÷íà çàêîíîì³ðí³ñòü ïðèòàìàííà òàêîæ äëÿ ñóìàðíî¿ ñòðî-
ôàíòèí-Ê- ³ åîçèí-Y-íå÷óòëèâî¿ ÀÒÔàçíî¿ àêòèâíîñò³, ÿêà ïîâ�ÿçàíà, î÷åâèäíî, ³ç ñèíòåòè÷íèìè òà
³íøèìè ñåêðåòîðíèìè ïðîöåñàìè ó êë³òèíàõ. Íà â³äì³íó â³ä öüîãî, çàëåæí³ñòü åîçèí-Y-÷óòëèâî¿
Ca2+-ÀÒÔàçíî¿ àêòèâíîñò³ â³ä êîíöåíòðàö³¿ Ca2+ á³ëüø ñóòòºâî âèðàæåíà, õî÷à ìàêñèìóì òåæ ñïîñ-
òåð³ãàºòüñÿ çà 10-6 ìîëü/ë Ca2+ ó ñåðåäîâèù³. Íàâåäåí³ ðåçóëüòàòè äàþòü çìîãó ñòâåðäæóâàòè ïðî
àäåêâàòí³ñòü çàïðîïîíîâàíîãî ìåòîäó äîñë³äæåííÿ Ca2+-ÀÒÔàçíî¿ àêòèâíîñò³ ñåêðåòîðíèõ êë³òèí â
óìîâàõ in situ.
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Â³äîìî, ùî àêòèâí³ ôîðìè êèñíþ (ÀÔÊ) ìàþòü ïîäâ³éíó ðîëü ó êë³òèí³: ç îäíîãî áîêó âîíè ñïðè-
÷èíÿþòü óøêîäæåííÿ êë³òèííèõ ñòðóêòóð, ç ³íøîãî º êë³òèííèìè ìåñåíäæåðàìè, ÿê³ çàõèùàþòü
êë³òèíè â óìîâàõ îêñèäàòèâíîãî ñòðåñó. Ïðîòåêòîðíó ðîëü òàêîæ â³ä³ãðàþòü ì³òîõîíäð³àëüí³ ÀÒÔ-
÷óòëèâ³ êàë³ºâ³ êàíàëè (ì³òîÊÀÒÔ), ùî ïîêàçàíî íà êë³òèíàõ ìîçêó òà êàðä³îì³îöèòàõ. Íà îñíîâ³ öèõ
äàíèõ çðîáëåíî ïðèïóùåííÿ, ùî ÀÔÊ ðåãóëþþòü ðîáîòó êàíàëó â êë³òèíàõ ì³îìåòð³ÿ. Òîìó ìåòîþ
ðîáîòè ñòàëî äîñë³äæåííÿ âïëèâó ÀÔÊ íà ôóíêö³îíóâàííÿ ì³òîÊÀÒÔ ó êë³òèíàõ ì³îìåòð³ÿ. Îêñèäà-
òèâíèé ñòðåñ ³íäóêóâàëè ðîòåíîíîì. Çá³ëüøåííÿ ïðîäóêö³¿ ÀÔÊ ó â³äïîâ³äü íà äîäàâàííÿ ðîòåíîíó
ñïîñòåð³ãàëè çà äîïîìîãîþ ÀÔÊ-÷óòëèâîãî ôëóîðåñöåíòíîãî çîíäó äèõëîðôëþîðåñöå¿í ä³àöåòàòó.
Àêòèâàö³þ êàíàëó äîñë³äæóâàëè ðåºñòðóþ÷è çì³íó ìåìáðàííîãî ïîòåíö³àëó ì³òîõîíäð³é çà äîïî-
ìîãîþ ïîòåíö³àë÷óòëèâîãî çîíäó DioC6(3) ó â³äïîâ³äü íà äîäàâàííÿ àêòèâàòîðà ì³òîÊÀÒÔ ä³àçîêñè-
äó. Ïðè âíåñåíí³ ä³àçîêñèäó (50 ìêìîëü/ë) ñïîñòåð³ãàëàñÿ ÷àñòêîâà äåïîëÿðèçàö³ÿ ìåìáðàíè ì³òî-
õîíäð³é ì³îìåòð³ÿ, ÿêà óñóâàëàñü çà íàÿâíîñò³ áëîêàòîðà ì³òîÊÀÒÔ ãë³áåíêëàì³äó. Òàêèì ÷èíîì,
ñïðè÷èíåí³ ä³àçîêñèäîì òà ÷óòëèâ³ äî ãë³áåíêëàì³äó çì³íè ïîòåíö³àëó ì³òîõîíäð³àëüíî¿ ìåìáðàíè
ì³îìåòð³ÿ îïîñåðåäêîâàí³ àêòèâàö³ºþ ì³òîÊÀÒÔ. Ä³ÿ ä³àçîêñèäó íà ìåìáðàííèé ïîòåíö³àë ì³òîõîíäð³é
áóëà êîíöåíòðàö³éíîçàëåæíîþ ó ä³àïàçîí³ êîíöåíòðàö³é 0,5-50 ìêìîëü/ë. Óÿâíà êîíñòàíòà ñïîð³ä-
íåíîñò³ ä³àçîêñèäó äî ì³òîÊÀÒÔ (�Ê1/2�ð) çà íàÿâíîñò³ ðîòåíîíó ñòàíîâèëà (1,24 ± 0,21) . 10-6 ìîëü/
ë. Ä³àçîêñèä òàêîæ äåïîëÿðèçóâàâ ì³òîõîíäð³àëüíó ìåìáðàíó â óìîâàõ íîðìîêñ³¿, àëå �Ê1/2� ó
öüîìó ðàç³ áóëà á³ëüøîþ ³ ñòàíîâèëà (5,01 ± 1,47) . 10-6 ìîëü/ë. Òîáòî â óìîâàõ îêñèäàòèâíîãî
ñòðåñó êîíñòàíòà ñïîð³äíåíîñò³ ä³àçîêñèäó äî ì³òîÊÀÒÔ ì³îìåòð³ÿ º ó 4 ðàçè ìåíøîþ, í³æ â óìîâàõ
íîðìîêñ³¿. Îêð³ì òîãî, ñêàâåíäæåð ÀÔÊ N-àöåòèëöèñòå¿í (1 ììîëü/ë) ïîïåðåäæàâ äåïîëÿðèçàö³þ
ä³àçîêñèäîì ì³òîõîíäð³àëüíî¿ ìåìáðàíè. Òîáòî óñóíåííÿ ÀÔÊ ïðè âíåñåíí³ N-àöåòèëöèñòå¿íó çìåí-
øóâàëî àêòèâàö³þ ì³òîÊÀÒÔ ä³àçîêñèäîì. Òàêèì ÷èíîì, çðîñòàííÿ ñïîð³äíåíîñò³ àêòèâàòîðà ì³òî-
ÊÀÒÔ ä³àçîêñèäó äî ì³òîÊÀÒÔ ì³îìåòð³ÿ ùóð³â â óìîâàõ ñóïåðïðîäóêö³¿ ÀÔÊ, à òàêîæ ³íàêòèâàö³ÿ
êàíàëó çà íàÿâíîñò³ N-àöåòèëöèñòå¿íó ñâ³ä÷àòü íà êîðèñòü íàøî¿ ã³ïîòåçè ïðî òå, ùî ÀÔÊ ðåãóëþ-
þòü àêòèâí³ñòü ì³òîÊÀÒÔ ó êë³òèíàõ ì³îìåòð³ÿ çà óìîâ îêñèäàòèâíîãî ñòðåñó.
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Ì³æíàðîäíèé öåíòð ìîëåêóëÿðíî¿ ô³ç³îëîã³¿ ÍÀÍ Óêðà¿íè, Êè¿â;
²íñèòóò ìîëåêóëÿðíî¿ á³îëîã³¿ ³ ãåíåòèêè ÍÀÍ Óêðà¿íè, Êè¿â;
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Â³ëîçåí � íèçüêîìîëåêóëÿðíèé ïðåïàðàò òèìóñà, ÿêèé ìàº ³ìóíîìîäóëþþ÷³, ïðîòèàëåðã³÷í³ âëàñòè-
âîñò³. Íèí³ íå äîñë³äæåí³ ìîëåêóëÿðí³ ìåõàí³çìè ä³¿ â³ëîçåíó, òî÷íî íå âñòàíîâëåíèé éîãî ñêëàä òà
á³îëîã³÷íî àêòèâí³ êîìïîíåíòè. Íàìè áóëî äîñë³äæåíî çðàçêè â³ëîçåíó âèðîáíèöòâà ôàðìàöåâòè÷-
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íî¿ êîìïàí³¿ «Á³îôàðìà». Ïðåïàðàò áóâ ôðàêö³îíîâàíèé çà äîïîìîãîþ âèñîêîåôåêòèâíî¿ ð³äèííî¿
õðîìàòîãðàô³¿ íà îáåðíåí³é ôàç³. Îòðèìàí³ ôðàêö³¿ áóëè ïðîàíàë³çîâàí³ çà äîïîìîãîþ ìåòîäó òàí-
äåìíî¿ ð³äèííî¿ ìàñ-ñïåêòðîìåòð³¿ òà òîíêîøàðîâî¿ õðîìàòîãðàô³¿. Áóâ âèçíà÷åíèé âì³ñò àì³íîêèñ-
ëîò ³ ïåïòèä³â ïðåïàðàòó çà äîïîìîãîþ âèñîêîåôåêòèâíî¿ ð³äèííî¿ ³îíîîáì³ííî¿ õðîìàòîãðàô³¿ òà
îòðèìàíèé éîãî ³íôðà÷åðâîíèé ñïåêòð. Äëÿ äîñë³äæåííÿ âïëèâó â³ëîçåíó íà êàëüö³ºâó ñèãíàëüíó
ñèñòåìó ë³ìôîöèò³â áóëî âèêîðèñòàíî ³ìîðòàë³çîâàí³ ëåéêîçí³ Ò-ë³ìôîöèòè ëþäèíè (ë³í³¿ Jurkat).
Àíàë³ç õ³ì³÷íîãî ñêëàäó â³ëîçåíó ï³äòâåðäèâ òå, ùî â³í ñêëàäàºòüñÿ ç³ ñïîëóê ³ç ìîëåêóëÿðíîþ
ìàñîþ áëèçüêî 1 êÄà. Ïîêàçàíî, ùî âì³ñò ïåïòèä³â íå ïåðåâèùóº 5%, à îñíîâí³ êîìïîíåíòè, éìî-
â³ðíî, ì³ñòÿòü ó ñâî¿é ñòðóêòóð³ çàëèøêè ïóðèíîâèõ ³ ï³ðèì³äèíîâèõ îñíîâ ³ íå ìàþòü àì³íîêèñëîò-
íèõ çàëèøê³â. Ïðåïàðàò â³ëîçåí âèêëèêàâ âèâ³ëüíåííÿ ³îí³â êàëüö³þ ³ç âíóòð³øíüîêë³òèííèõ êàëüö³-
ºâèõ äåïî òà äåïîçàëåæíèé âõ³ä êàëüö³þ ³ç çîâí³øíüîêë³òèííîãî ñåðåäîâèùà ïîä³áíî äî êîíêîíîâàë³íó À
â ìîäåë³ êóëüòóðè êë³òèí Jurkat in vitro. Ïðåïàðàò âèêëèêàâ êàëüö³ºâ³ ñèãíàëè ò³ëüêè ï³ñëÿ ïîïåðåä-
íüî¿ ñòèìóëÿö³¿ êîíêîíîâàë³íîì.
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Çîâí³øíÿ òà âíóòð³øíÿ ÿäåðí³ ìåìáðàíè ïîä³ëÿþòü êë³òèííèé ïðîñò³ð íà íóêëå-, ïåðè- òà öèòîïëàç-
ìàòè÷íèé. ×åðåç ñêëàäí³ñòü îòðèìàííÿ òà î÷èùåííÿ âíóòð³øíüî¿ ìåìáðàíè ÿäåð â³äíîñíî ìàëî
â³äîìî ïðî ³îíí³ òðàíñìåìáðàíí³ êàíàëè, ùî ïðîïóñêàþòü êàò³îíè òà àí³îíè ì³æ ëþìåíîì ³ âíóòð-
³øíüîÿäåðíèì ïðîñòîðîì. Ïðèïóñêàþòü, ùî êàíàëè ÿäåðíî¿ îáîëîíêè áåðóòü ó÷àñòü ó ðåãóëÿö³¿
òðàíñêðèïö³¿ ãåí³â ³ ïðîâåäåíí³ êàëüö³ºâîãî ñèãíàëó ç ëþìåíàðíîãî ïðîñòîðó, ÿêèé â³ä³ãðàº ðîëü
êàëüö³ºâîãî äåïî. Ç âèêîðèñòàííÿì ìåòîäó patch-clamp íàìè áóëî äîñë³äæåíî â³ðîã³äí³ñòü âïëèâó
íàïîâíåíîãî êàëüö³ºì ÿäåðíî¿ ìåìáðàíè íà àêòèâí³ñòü êàò³îííèõ êàíàë³â âåëèêî¿ ïðîâ³äíîñò³. Äëÿ
öüîãî ìè äîñë³äèëè àêòèâí³òü êàíàë³â ïðè â³äñóòíîñò³ êàëüö³þ ç áîêó ëþìåíàðíîãî ïðîñòîðó (EDTA,
1 ììîëü/ë) òà çà óìîâ âèñîêî¿ êîíöåíòðàö³¿ êàëüö³þ â äåïî (1 ììîëü/ë). Íåçðîçóì³ëî ÿêèé ïîòåíö³àë
ìîæå áóòè â ìåìáðàí³ ÿäðà, àëå íåäàâí³ äîñë³äæåííÿ ïîêàçàëè, ùî â³í êîëèâàºòüñÿ â ìåæàõ 40 ìÂ.
Çà óìîâè â³äñóòíîñò³ Ca2+ ç áîêó ëþìåíàðíîãî ïðîñòîðó â³ðîã³äí³ñòü â³äêðèòîãî ñòàíó êàíàëó íà
âíóòð³øí³é ÿäåðí³é ìåìáðàí³, Po=0,15±0,01, ïðè ïîòåíö³àë³ �40ìÂ. Ïðè âèñîê³é êîíöåíòðàö³¿ ³îí³â
êàëüö³þ àêòèâí³ñòü êàò³îííèõ êàíàë³â âåëèêî¿ ïðîâ³äíîñò³ ïîì³òíî íå çì³íþâàëàñÿ, Po=0,23±0,04.
Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî ñòóï³íü íàïîâíåííÿ êàëüö³ºâîãî äåïî ³ñòîòíî íå âëèâàº íà
àêòèâí³ñòü êàò³îííèõ êàíàë³â âèñîêî¿ ïðîâ³äíîñò³ âíóòð³øíüîÿäåðíî¿ ìåìáðàíè íåéðîí³â Ïóðê³íüº
ìîçî÷êà ùóðà.

ÎÄÅÐÆÀÍÍß ÀÍÒÈÒ²Ë ÄÎ ÊÐÈÍÃËÓ 1-3 ÏËÀÇÌ²ÍÎÃÅÍÓ (ÀÍÃ²ÎÑÒÀÒÈÍÓ)
ÒÀ ÏÅÐÑÏÅÊÒÈÂÈ ¯Õ Á²ÎÌÅÄÈ×ÍÎÃÎ ÂÈÊÎÐÈÑÒÀÍÍß
Òèõîìèðîâ À.Î., Þñîâà Î.²., Êîðñà Â.Â., Ä³îðä³ºâà Ñ.².
artem_tykhomyrov@ukr.net
²íñòèòóò á³îõ³ì³¿ ³ì. Î.Â. Ïàëëàä³íà ÍÀÍ Óêðà¿íè, Êè¿â

Îäí³ºþ ç âàæëèâèõ ïåðåäóìîâ ïðîãðåñ³¿ ñîë³äíèõ ïóõëèí òà ¿õ ìåòàñòàçóâàííÿ º ïàòîëîã³÷íèé àíã-
³îãåíåç. Âñòàíîâëåíî, ùî íàéá³ëüø ïîòóæíèìè ô³ç³îëîã³÷íèìè ³íã³á³òîðàìè àíã³îãåíåçó º àíã³îñòà-
òèíè (ÀÑ). ÀÑ � ïîë³ïåïòèäè, ùî óòâîðþþòüñÿ ó ïåðâèííèõ ïóõëèííèõ îñåðåäêàõ â ðåçóëüòàò³ îá-
ìåæåíîãî ïðîòåîë³çó ìîëåêóëè ïëàçì³íîãåíó (ÏÃ) òà ñêëàäàþòüñÿ ç ð³çíî¿ ê³ëüêîñò³ éîãî êðèíãëîâèõ
äîìåí³â. Ðîçðîáêà ìåòîä³â ê³ëüê³ñíîãî àíàë³çó ÀÑ ÿê ìàðêåð³â ïðîãðåñ³¿ ïóõëèí òà ðèçèêó ìåòàñòà-
çóâàííÿ º âàæëèâèì íàóêîâî-ïðàêòè÷íèì çàâäàííÿì. Ìåòîþ íàøî¿ ðîáîòè áóëî îòðèìàííÿ ³ õàðàê-
òåðèñòèêà ìîíîñïåöèô³÷íèõ àíòèò³ë äî ôðàãìåíòó ÏÃ êðèíãëó 1-3 (Ê1-3) ëþäèíè äëÿ âèÿâëåííÿ ÀÑ
ÿê ä³àãíîñòè÷íèõ ìàðêåð³â íåîïëàñòè÷íèõ ïðîöåñ³â. Êðèíãë 1-3 îäåðæóâàëè ç åëàñòàçíîãî ã³äðîë-
³çàòó ÏÃ ãåëü-ô³ëüòðàö³ºþ íà ñåôàäåêñ³ G-75 ³ àô³ííîþ õðîìàòîãðàô³ºþ íà Lys-ñåôàðîç³ òà ³ìóí³çó-
âàëè íèì êðîë³â. Ïóë ñïåöèô³÷íèõ IgG âèä³ëÿëè ç ³ìóíîãëîáóë³íîâî¿ ôðàêö³¿ ñèðîâàòêè ³ìóí³çîâà-
íèõ òâàðèí íà àô³ííîìó ñîðáåíò³ Ê1-3-ñåôàðîç³. ²ìóíîôåðìåíòíèì àíàë³çîì âèçíà÷èëè òèòð àíòèò³ë
(≈ 1:650000). Àíòèò³ëà äåìîíñòðóâàëè ïåðåõðåñíó ðåàêòèâí³ñòü äî ãîìîëîã³÷íèõ àíòèãåí³â ó òàêîìó
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ïîðÿäêó: Glu-ÏÃ > Lys-ÏÃ > Ê1-3 > ì³í³-ÏÃ > Ê4. Òàêèì ÷èíîì, îòðèìàí³ âèñîêîñïåöèô³÷í³ àíòè-
ò³ëà ìîæóòü áóòè âèêîðèñòàí³ â ³ìóíîõ³ì³÷íîìó àíàë³ç³, çîêðåìà ³ìóíîáëîòèíãó, äëÿ âèÿâëåííÿ ÀÑ
ó á³îëîã³÷íîìó ìàòåð³àë³, à òàêîæ çàñòîñîâàí³ ïðè äîñë³äæåíí³ ðîë³ êîìïîíåíò³â ïëàçì³íîãåí/ïëàç-
ì³íîâî¿ ñèñòåìè ó ñèãíàëüíèõ ìåõàí³çìàõ, ùî ëåæàòü â îñíîâ³ òàêèõ ô³ç³îëîã³÷íèõ ïðîöåñ³â, ÿê
çàïàëåííÿ, ðåìîäåëþâàííÿ òêàíèí, çàãîºííÿ ðàí, ïðîðîñòàííÿ àêñîí³â.

ÂÏËÈÂ ÏÐÎÒÈÏÓÕËÈÍÍÎÃÎ, ÏÐÎÒÈÂ²ÐÓÑÍÎÃÎ
ÒÀ ²ÌÓÍÎÌÎÄÓËÞÞ×ÎÃÎ ÏÐÅÏÀÐÀÒÓ ÀÌ²ÒÎÇÈÍÓ
ÍÀ ÊÀËÜÖ²ªÂÓ ÑÈÃÍÀËÜÍÓ ÑÈÑÒÅÌÓ ÒÈÌÎÖÈÒ²Â ÙÓÐÀ
Òðåìáèöüêà Ê. ª., Ìîðºâ Ð. Ì., Øóáà ß. Ì.
morev.r.m@gmail.com
Ì³æíàðîäíèé öåíòð ìîëåêóëÿðíî¿ ô³ç³îëîã³¿ ÍÀÍ Óêðà¿íè, Êè¿â

Àì³òîçèí � ïðîòèïóõëèííèé, ³ìóíîìîäóëþþ÷èé ³ ïðîòèâ³ðóñíèé ïðåïàðàò ó ìåäèöèí³ ³ âåòåðèíàð³¿,
ðîçðîáëåíèé â ²íñòèòóò³ ìîëåêóëÿðíî¿ á³îëîã³¿ ³ ãåíåòèêè ÍÀÍ Óêðà¿íè, ïðîäóêò àëê³ëóâàííÿ
òiîôîñôàìiäîì àëêàëî¿ä³â ÷èñòîò³ëó âåëèêîãî Chelidonium majus L. Â³í � åôåêòèâíèé ïðîòèðåâìà-
òè÷íèé òà ïðîòèâ³ðóñíèé ïðåïàðàò ³ç øèðîêèì ñïåêòðîì ïðîòèïóõëèííî¿ ä³¿. Íà â³äì³íó â³ä òðàäèö-
³éíèõ õ³ì³îòåðàïåâòè÷íèõ ïðåïàðàò³â àì³òîçèí ñòèìóëþº ³ìóííó ñèñòåìó. Öèì ìîæå áóòè ïîÿñíåíà
éîãî ïðîòèðåâìàòè÷íà, ïðîòèâ³ðóñíà ³ ÷àñòêîâî ïðîòèïóõëèííà àêòèâí³ñòü. Íå äîñë³äæåíî, ÿêèì
÷èíîì àì³òîçèí âïëèâàº íà êàëüö³ºâó ñèãíàëüíó ñèñòåìó ë³ìôîöèò³â, ÿêà â³ä³ãðàº êðèòè÷íó ðîëü â
¿õ àêòèâàö³¿. Äëÿ äîñë³äæåííÿ âïëèâó àì³òîçèíó íà êàëüö³ºâó ñèãíàëüíó ñèñòåìó in vitro áóëî îáðà-
íî òèìîöèòè ùóðà. Ùîá âèçíà÷èòè êîíöåíòðàö³þ ³îí³â êàëüö³þ â öèòîçîë³ çàñòîñîâóâàëè ðàò³îìåò-
ðè÷íó ôëóîðåñöåíòíó ì³êðîñêîï³þ ç êàëüö³ºâèì çîíäîì Fura-2 AM. Âíåñåííÿ 10 ìêã/ìë àì³òîçèíó
âèêëèêàëî äîñòîâ³ðíå ï³äâèùåííÿ êîíöåíòðàö³¿ öèòîçîëüíîãî êàëüö³þ íà 65�100 íìîëü/ë ç âèõîäîì
íà ñòàö³îíàðíèé ð³âåíü. Ïðîöåñ ï³äâèùåííÿ ïî÷èíàâñÿ ïðè éîãî âíåñåíí³ â ñåðåäîâèùå ç 2 ììîëü/
ë ³îí³â êàëüö³þ, ÷îãî íå ñïîñòåð³ãàëîñÿ â áåçêàëüö³ºâîìó ñåðåäîâèù³. Ïîïåðåäíº ñïóñòîøåííÿ
äåïî ³îí³â êàëüö³þ 10 ìêìîëü/ë òàïñèãàðã³íó íå áëîêóâàëî öå ÿâèùå. Îòðèìàí³ íàìè åêñïåðèìåí-
òàëüí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî àì³òîçèí âèêëèêàº ïîì³ðíå çá³ëüøåííÿ ïðîíèêíîñò³ ïëàçìà-
òè÷íî¿ ìåìáðàíè äî ³îí³â êàëüö³þ ³ öåé ïðîöåñ çóìîâëåíèé ìåõàí³çìàìè íåçàëåæíèìè â³ä êàëüö³º-
âîãî äåïî ³ àêòèâàö³¿ êàëüö³ºâèì ñåíñîðîì STIM. Íåùîäàâí³ äîñë³äæåííÿ ïîêàçàëè, ùî ïàðàëåëüíî
ç äåïîçàëåæíèìè ìåõàí³çìàìè àêòèâàö³¿ âõîäó êàëüö³þ â öèòîçîëü ó ë³ìôîöèòàõ âàæëèâèé âíåñîê
ðîáëÿòü òàêîæ ³ ³îíí³ êàíàëè, ÿê³ íå àêòèâóþòüñÿ ÷åðåç á³ëîê STIM ³ òîìó º äåïîíåçàëåæíèìè. Çà
ë³òåðàòóðíèìè äàíèìè äî öèõ êàíàë³â, ³ìîâ³ðíî, íàëåæàòü TRPC3, TRPV6, TRPM7, ïîòåíö³àëêåðî-
âàí³ êàíàëè L-òèïó, ÿê³ åêñïðåñóþòüñÿ íà ïëàçìàòè÷í³é ìåìáðàí³ Ò-ë³ìôîöèò³â. Íàø³ åêñïåðèìåí-
òàëüí³ ðåçóëüòàòè ìîæóòü áóòè ïîÿñíåí³ àêòèâàö³ºþ öèõ êàíàë³â.

ÍÅÉÐÎÍÈ Ð²ÇÍÈÕ Â²ÄÄ²Ë²Â Ã²ÏÎÊÀÌÏÀ Â²ÄÐ²ÇÍßÞÒÜÑß
ÇÀ ÍÀÁÎÐÀÌÈ ²ÎÍÍÈÕ ÊÀÍÀË²Â Ó ÌÅÌÁÐÀÍÀÕ ßÄÅÐÍÎ¯ ÎÁÎËÎÍÊÈ
Ôåäîðåíêî Î.À., Ìàð÷åíêî Ñ.Ì.
olena.fedorenko@biph.kiev.ua
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Íåéðîíè ã³ïîêàìïà â³ä³ãðàþòü âàæëèâó ðîëü ó ôîðìóâàíí³ ïàì�ÿò³ òà íàâ÷àíí³. Áóëî ïîêàçàíî, øî
àêòèâàö³ÿ ôàêòîð³â òðàíñêðèïö³¿ òà ñèíòåç ïåâíèõ ïðîòå¿í³â, ÿê³ áåðóòü ó÷àñòü ó ñèíàïòè÷í³é ïëàñ-
òè÷íîñò³, ïîòðåáóþòü ï³äâèùåííÿ âì³ñòó Ca2+ â ÿäð³ öèõ íåéðîí³â. Ïðîòå äîñ³ íåâ³äîìî ÿêèìè ìåõà-
í³çìàìè ðåãóëþºòüñÿ íàäõîäæåííÿ Ca2+ âñåðåäèíó ÿäðà. Ó ñâî¿é ðîáîò³ ìè ç�ÿñîâóâàëè ÿê³
òèïè ³îííèõ êàíàë³â çíàõîäÿòüñÿ ó ìåìáðàíàõ ÿäåðíèõ îáîëîíîê íåéðîí³â ð³çíèõ â³ää³ë³â ã³ïîêàì-
ïà, çîêðåìà ÑÀ1- òà ÑÀ3-ä³ëÿíêàõ ³ çóá÷àñòî¿ çâèâèíè. Ñòðóìè ÷åðåç ïîîäèíîê³ ³îíí³ êàíàëè ðåºñò-
ðóâàëè ç âèêîðèñòàíÿì ìåòîäó patch-clamp ó êîíô³ãóðàö³¿ �nucleus-attached� àáî �excised patches�
ó ðåæèì³ ô³êñàö³¿ ïîòåíö³àëó. Âèÿâèëîñü, ùî íåéðîíè ð³çíèõ â³ää³ë³â ã³ïîêàìïà ì³ñòÿòü íåîäíàêîâ³
íàáîðè ³îííèõ êàíàë³â ÿê ó çîâí³øí³é, òàê ³ ó âíóòð³øí³é ÿäåðíèõ ìåìáðàíàõ. ²îíí³ êàíàëè, ÿê³ ìè
çíàéøëè, ðîçð³çíÿëèñÿ çà ñâîºþ ñåëåêòèâí³ñòþ, ïðîâ³äí³ñòþ òà õàðàêòåðîì ðîáîòè. Ìè âèÿâèëè ó
âåëèê³é ê³ëüêîñò³ ³íîçèòîëòðèôîñôàòí³ ðåöåïòîðè (IP3Rs) ó âíóòð³øí³é ÿäåðí³é ìåìáðàí³ ï³ðàì³-
äàëüíèõ íåéðîí³â ÑÀ1-ä³ëÿíêè ã³ïîêàìïà òà ó çíà÷íî ìåíøîìó ÷èñë³ ó âíóòð³øí³é ÿäåðí³é ìåìáðàí³
íåéðîí³â çóá÷àñòî¿ çâèâèíè, ïðîòå â íåéðîíàõ ÑÀ3-ä³ëÿíêè ïîîäèíîê³ IP3Rs çíàõîäèëèñÿ ëèøå ó
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çîâí³øí³é ÿäåðí³é ìåìáðàí³. Íàì íå âäàëîñÿ çàðåºñòðóâàòè áóäü-ÿê³ ³íø³ òèïè êàëüö³ºâèõ êàíàë³â ó
ìåìáðàíàõ ÿäåð öèõ êë³òèí, òîìó ìîæíà ïðèïóñòèòè, ùî ð³àíîäèíîâ³ òà NAADP-ðåöåïòîðè â³äñóòí³
íà ÿäåðí³é îáîëîíö³ íåéðîí³â ã³ïîêàìïà, àáî æ ¿õ ù³ëüí³ñòü íàñò³ëüêè ìàëà, ùî âîíè íå ìîæóòü áóòè
çàðåºñòðîâàí³ åëåêòðîô³ç³îëîã³÷íèìè ìåòîäàìè. Îòæå, íàø³ äîñë³äæåííÿ âêàçóþòü íà òå, ùî ÿäåð-
íà îáîëîíêà ï³ðàì³äàëüíèõ íåéðîí³â ÑÀ1-ä³ëÿíêè òà íåéðîí³â çóá÷àñòî¿ çâèâèíè ã³ïîêàìïà ìîæå
âèêîíóâàòè ôóíêö³þ êàëüö³ºâîãî äåïî, ç ÿêîãî ÷åðåç IP3Rs Ñà2+ âèâ³ëüíþºòüñÿ âñåðåäèíó ÿäðà, ³
òàêèì ÷èíîì ìîæå àêòèâóâàòè êàëüö³éçàëåæí³ ôàêòîðè òðàíñêðèïö³¿ â öèõ íåéðîíàõ.

ÀÍÀË²Ç ÅÊÑÏÐÅÑ²¯ ÌÐÍÊ ÔÀÊÒÎÐÀ ÍÅÊÐÎÇÓ ÏÓÕËÈÍÈ ααααα
Â ÏÎÎÄÈÍÎÊÈÕ ÎÎÖÈÒÀÕ ÌÈØÅÉ Â ÍÎÐÌ²
ÒÀ Â ÓÌÎÂÀÕ ÀÓÒÎ²ÌÓÍÍÎÃÎ ÓØÊÎÄÆÅÍÍß ßª×ÍÈÊ²Â
Øåïåëü Î.À., Äîñåíêî Â.ª., ßí÷³é Ð.².
elena-shepel@ukr.net
²íñòèòóò ô³ç³îëîã³¿ ³ìåí³ Î.Î.Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Ôàêòîð íåêðîçó ïóõëèíè α (ÔÍÏ-α) � ïîë³ôóíêö³îíàëüíèé öèòîê³í, ðîëü ÿêîãî â îâàð³àëüí³é ôóíêö³¿
àêòèâíî âèâ÷àºòüñÿ. Âñòàíîâëåíî, ùî îîöèòè º âàæëèâèì éîãî äæåðåëîì, êð³ì òîãî, âèÿâëåíî
ðåöåïòîðè äëÿ ÔÍÏ-α íà îîöèòàõ, ãðàíóëÿðíèõ ³ ³íòåðñòèö³àëüíèõ êë³òèíàõ, ùî çàáåçïå÷óº àóòî- è
ïàðàêðèíí³ åôåêòè öüîãî öèòîê³íó. Ìåòîþ íàøî¿ ðîáîòè áóëî âèçíà÷åííÿ åêñïðåñ³¿ ÔÍÏ-α òà éîãî
ðåöåïòîð³â I è II òèïó íà ð³âí³ ìÐÍÊ â ïîîäèíîêèõ îîöèòàõ ìèøåé ë³í³¿ ÑÂÀ íà äâîõ ñòàä³ÿõ îîãåíå-
çó (ñòàä³ÿ çàðîäêîâîãî ïóõèðöÿ (ÇÏ+) è ñòàä³ÿ ôîðìóâàííÿ ïåðøîãî ïîëÿðíîãî ò³ëüöÿ (ÏÒ+)) çà
äîïîìîãîþ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿. Íàìè âñòàíîâëåíî åêñïðåñ³þ ìÐÍÊ ÔÍÏ-α â ïîîäè-
íîêèõ îîöèòàõ ³íòàêòíèõ ìèøåé, ïðè÷îìó ¿¿ ð³âåíü íà ñòàä³¿ ÇÏ+ â³ðîã³äíî âèùèé, í³æ íà ñòàä³¿
ÏÒ+. Âîäíî÷àñ íàìè íå âèÿâëåíî åêñïðåñ³þ ðåöåïòîð³â I ³ II òèïó äëÿ ÔÍÏ-α. Âñòàíîâëåíî, ùî
ïðè àóòî³ìóííîìó óðàæåíí³ ÿº÷íèê³â â îîöèòàõ ìèøåé çá³ëüøóºòüñÿ åêñïðåñ³ÿ ãåíà ÔÍÏ-α ó 1,7
ðàçà ïîð³âíÿíî ç òàêîþ â îîöèòàõ, îòðèìàíèõ â³ä íå³ìóí³çîâàíèõ òâàðèí. Â óìîâàõ ³ìóí³çàö³¿ âèÿâ-
ëåíî òàêîæ åêñïðåñ³þ ãåíà ðåöåïòîðà ÔÍÎ-α ² òèïó. Òàêèì ÷èíîì, íàìè âñòàíîâëåíî, ùî ïðè-
ãí³÷åííÿ ìåéîòè÷íîãî äîçð³âàííÿ îîöèò³â, ÿêå ñïîñòåð³ãàºòüñÿ â óìîâàõ àóòî³ìóííîãî óøêîäæåííÿ
ÿº÷íèê³â, ìîæå áóòè ïîâ�ÿçàíå ç³ çðîñòàííÿì åêñïðåñ³¿ ÔÍÏ-α â îîöèòàõ òà àêòèâàö³ºþ åêñïðåñ³¿
ìÐÍÊ ðåöåïòîð³â I òèïó äëÿ öüîãî öèòîê³íó. Íà íàø ïîãëÿä, îòðèìàí³ ðåçóëüòàòè º âàæëèâîþ ëàí-
êîþ ó ðîçóì³íí³ ìîëåêóëÿðíèõ ìåõàí³çì³â, ùî ðåãóëþþòü ìåéîòè÷íå äîçð³âàííÿ îîöèò³â ññàâö³â ó
íîðì³ òà ïðè àóòî³ìóííîìó óøêîäæåíí³ ÿº÷íèê³â.

ÌÎËÅÊÓËßÐÍÀ ÒÀ ÊË²ÒÈÍÍÀ Ô²Ç²ÎËÎÃ²ß
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T-TYPE CALCIUM CHANNELS IN BRAIN CORTEX � NOVEL FUNCTION?
Boldyriev O., Batiuk M., Shuba Y.
alexey@biph.kiev.ua
International Center for Molecular Physiology NAS of Ukraine, Kyiv

Low-voltage activated (T-type, Cav3) calcium channels are widely expressed throughout mammalian
organism � from central neurons to spermatozoons. They act as calcium input into the cell and are
involved in many physiological processes such as pacemaker neural and cardiac activity, vesicle secretion,
muscle contraction, gene expression regulation etc. Despite a lot of information was gathered about T-
type channels localization and function there are still cells and tissues where their high mRNA level was
found without any electrophysiological evidence (for example, human cardiomyocytes and rat cortical
neurons. While studying T-channels involvement in absence-epileptic phenotype of WAG/Rij rat strain
we discover 2,5-fold upregulation of Ca<sub>v</sub>3.1 alpha1-subunit mRNA in somatosensory cortex
of upper lip (possible �cortical focus�)of this strain compared to control Wistar rats. The level of
mRNA was comparative to one in laterodorsal thalamic nucleus which shows robust T-type current,
We examined neurons of this region with patch-clamp technique but showed no T-type calcium currents
(n=15). Membrane protein was extracted from somatosensory �cortical focus� and Western blotting
analysis showed detectable level of Cav3.1 protein with increasing of protein density for more then
50%.in WAG/Rij rats. We hypothesize possible unknown T-type channel function in neuron cytoplasm.
More accurate experiments of subcellular protein localization should be done to test this hypothesis.

DIVERSE EFFECT OF POLYSIALYLATION ON NEURONAL PLASTICITY
IN RAT HIPPOCAMPUS
Savrasova À., Isaev D., Isaeva O.
savrasova10@gmail.com
O.O. Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv

Polysialic acids (PSA) are widely distributed in neuronal tissue. Due to their external position on the
outer cell membranes and anionic nature, PSA are involved in a multiple cell signaling events. The level
of sialylation is regulated by endogenous neuraminidase (NEU). Using the specific blocker of NEU �
NADNA we show that downregulation of NEU activity causes a significant increase in the level of
hippocampal tissue sialylation. In our previous report we showed that polysialylation of membrane
surface affect neuronal excitability by increasing the probability of inducing seizures and aggravating
hippocampal seizures in vivo; enhancing neuronal synchronization and inducing population burst events
of rat hippocampal CA3. In the present work we investigated effect of blockage of endogenous NEU on
synaptic plasticity in different regions of hippocampus and on E-S (EPSP-spike) coupling. Temporal
lobe slices were prepared from Wistar rats aged postnatal day 19-21. Evoked synaptic responses were
elicited through a bipolar electrode placed in the Schaffer collateral-commissural pathway. Extracellular
recordings were obtained simultaneously from pyramidal cell layer and stratum radiatum CA1 regions.
We examined the effect of bath application of NADNA on synaptic plasticity in cellular and dendritic
layers of hippocampus. Analyzing mean and peak values of fEPSP (field excitatory posttetanic poten-
tiation) and pop-spikes (PS) in control and NADNA-treated slices, we observed significant increase of
both values. Blockade of NEU leads to significant increase of different types of STP (short-term plasticity)
in PS without changes in STP of fEPSP. In contrast probability to evoke LTP of EPSP or PS in NADNA
treated slices significantly decrease comparatively to controls. To evaluate effect of NEU blockade on
E-S coupling we estimate relative increase in PS and EPSP amplitude depending on stimulus intensity
before and after induction of LTP. We show that NADNA-treatment lead to decrease in E-S coupling
comparatively to control slices. Also in contrast to control slices where LTP lead to E-S potentiation, in
NADNA-treated slices we observed E-S depression after LTP. Our findings demonstrate that NEU-
blockage produce diverse effect of neuronal plasticity in rat hippocampus.
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Ó �ÄÂÎÑÓÃËÎÁÎÂÈÕ� ²ÇÎÌÅÒÐÈ×ÍÈÕ ÇÓÑÈËËßÕ ÐÓÊÈ ËÞÄÈÍÈ
Âåðåùàêà ². Â.
inna.v@biph.kiev.ua
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Âèâ÷àëè îñîáëèâîñò³ ñóïåðïîçèö³¿ öåíòðàëüíèõ ìîòîðíèõ êîìàíä (ÖÌÊ), ÿê³ íàäõîäÿòü äî ì�ÿç³â
ïëå÷îâîãî ïîÿñó òà ïëå÷à ïðè ñòâîðåíí³ ïåðåäïë³÷÷ÿì ³çîìåòðè÷íèõ çóñèëü ó òðüîõ íàïðÿìêàõ,
îäèí ç ÿêèõ º âåêòîðíîþ ñóìîþ äâîõ ³íøèõ. Àìïë³òóäè âèïðÿìëåíèõ, ï³ääàíèõ íèçüêî÷àñòîòí³é
ô³ëüòðàö³¿ òà óñåðåäíåíèõ çàïèñ³â ÅÌÃ ðîçãëÿäàëèñü ÿê êîðåëÿòè ³íòåíñèâíîñò³ ÖÌÊ, ÿê³ íàäõîäÿòü
äî â³äïîâ³äíèõ ì�ÿç³â. Ðîçâèòîê çóñèëü çä³éñíþâàâñÿ ó ãîðèçîíòàëüí³é ïëîùèí³ îïåðàö³éíîãî ïðî-
ñòîðó ïðè êóòàõ 30o ó ïëå÷îâîìó ñóãëîá³, òà 90o � ó ë³êòüîâîìó. Îáñòåæóâàíèé â³äòâîðþâàâ åòà-
ëîííå çóñèëëÿ, â³äñòåæóþ÷è ïîëîæåííÿ ìàðêåðà ñèëîâîãî òà êîìàíäíîãî ñèãíàëó íà ìîí³òîð³ êîìï-
�þòåðà. Îñòàíí³é ñêëàäàâñÿ ç òðüîõ åëåìåíò³â: ïî÷àòêîâîãî ñòàö³îíàðíîãî ñòàíó, ë³í³éíîãî íàðîñòàííÿ
çóñèëëÿ òà ê³íöåâîãî ñòàö³îíàðíîãî ð³âíÿ ñèëè. Àíàë³çóâàëèñÿ çíà÷åííÿ ïîêàçíèê³â ÅÌÃ ò³ëüêè îñ-
òàííüî¿ ñòàä³¿. Äëÿ îö³íêè íàÿâíîñò³ ñóïåðïîçèö³¿ ÖÌÊ îö³íþâàëàñü ð³çíèöÿ ì³æ ñåðåäí³ìè ð³âíÿìè
ÅÌÃ ïðè ðåàë³çàö³¿ äâîõ ñêëàäîâèõ ³ ðåçóëüòóþ÷îãî çóñèëü. Àìïë³òóäè ïåðøîãî òà òðåòüîãî òåñò-
çóñèëëÿ (ñêëàäîâ³ çóñèëëÿ) ñòàíîâèëè 30 Í, à äðóãå (ðåçóëüòóþ÷å) òåñò-çóñèëëÿ � 42,4 Í. Íîðìó-
âàííÿ âñ³õ ÅÌÃ-ñèãíàë³â ïðîâîäèëîñÿ â³äíîñíî â³äïîâ³äíî¿ àêòèâíîñò³ ì�ÿç³â ïðè ¿õ ìàêñèìàëüíî-
ìó íàïðóæåíí³ ëþäèíîþ. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî òå, ùî ïðîãðàìè ÿê �çá³ãàþ÷èõ� (çóñèëëÿ,
ñïðÿìîâàí³ íà îäíî÷àñíå ðîçãèíàííÿ àáî çãèíàííÿ îáîõ ñóãëîá³â) òàê ³ �íåçá³ãàþ÷èõ� (çóñèëëÿ,
ñïðÿìîâàí³ íà çãèíàííÿ ë³êòüîâîãî òà ðîçãèíàííÿ ïëå÷îâîãî ñóãëîá³â ³ íàâïàêè) ³çîìåòðè÷íèõ ñêî-
ðî÷åíü ó ö³ëîìó ìîæóòü äîáðå îïèñóâàòèñÿ ñóìîþ â³äïîâ³äíèõ ÅÌÃ äîñë³äæóâàíèõ ì�ÿç³â. Âèÿâ-
ëåíî îñîáëèâîñò³ êîàêòèâàö³¿ ì�ÿç³â, çãèíàþ÷èõ ³ ðîçãèíàþ÷èõ ë³êòüîâèé ³ ïëå÷îâèé ñóãëîáè: ï³ä
÷àñ ðîçâèòêó çóñèëëÿ, ÿê³ ñïðÿìîâàí³ ó íàïðÿìêó ðîçãèíàííÿ îáîõ ñóãëîá³â, ñïîñòåð³ãàºòüñÿ çíà÷-
íà êîàêòèâàö³ÿ ôëåêñîðíèõ ì�ÿç³â ë³êòÿ òà ïëå÷à ó òîé ÷àñ ÿê àêòèâí³ñòü åêñòåíçîð³â â óìîâàõ
çãèíàþ÷èõ çóñèëü áóëà íåçíà÷íîþ.

ÂÏËÈÂ ÒÐÈÂÀËÎÑÒ² ÊÓËÜÒÈÂÓÂÀÍÍß
ÍÀ ÂËÀÑÒÈÂÎÑÒ² ÃÀÍÃË²ÎÇÍÈÕ ÊË²ÒÈÍ Ñ²ÒÊ²ÂÊÈ ÙÓÐÀ
Äóìàíñüêà Ã. Â., Ïóðíèíü Î.Å., Ðèõàëüñüêèé Î. Â., Âåñåëîâñüêèé Ì.Ñ.
Doomanya@mail.ru
²íñòèòóò ô³ç³îëîã³¿ ³ìåí³ Î.Î.Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Ó íåðâîâîìó àïàðàò³ çîðîâî¿ ñèñòåìè ñ³òê³âêà â³ä³ãðàº ðîëü ïåðèôåðè÷íîãî â³ää³ëó. Ãàíãë³îçí³ êë³òèíè
ñ³òê³âêè (ÃÊÑ) ïåðåäàþòü ç³áðàíó ³íôîðìàö³þ ó â³äïîâ³äí³ öåíòðè ãîëîâíîãî ìîçêó ³ òîìó º ïðèí-
öèïîâî âàæëèâèì îá�ºêòîì äîñë³äæåíü çîðîâîãî àíàë³çàòîðà. Íàìè ðîçðîáëåíà ìåòîäèêà äîâãîò-
ðèâàëîãî êóëüòèâóâàííÿ äèñîö³éîâàíèõ êë³òèí ñ³òê³âêè. Ùóð³â ë³í³¿ Â³ñòàð â³êîì 1-4 äîáè ï³ñëÿ
íàðîäæåííÿ äåêàï³òóâàëè, âèä³ëÿëè ñ³òê³âêó òà ïðîâîäèëè ôåðìåíòàòèâíó îáðîáêó, ï³ñëÿ ÷îãî êë³òèíè
îáåðåæíî ðîçä³ëÿëè çà äîïîìîãîþ áàãàòîðàçîâîãî ïðîïóñêàííÿ ÷åðåç Ïàñòåð³âñüê³ ï³ïåòêè ð³çíîãî
ä³àìåòðà. Êóëüòèâóâàëè êë³òèíè â ÷àøêàõ Ïåòð³ íà ïîêðèâíèõ ñêåëüöÿõ, ïîïåðåäíüî îáðîáëåíèõ
ïîë³îðí³òèíîì, â àòìîñôåð³ ³íêóáàòîðà ç êîíòðîëüîâàíèì âì³ñòîì äâîîêèñó âóãëåöþ. Åëåêòðîô³ç³-
îëîã³÷í³ õàðàêòåðèñòèêè êóëüòèâîâàíèõ ÃÊÑ ùóðà (â³ä 11 äî 41 ä³á êóëüòèâóâàííÿ) äîñë³äæåíî çà
äîïîìîãîþ ìåòîäó patch-clemp ó êîíô³ãóðàö³¿ �ö³ëà êë³òèíà� â ðåæèìàõ ô³êñàö³¿ ñòðóìó òà ô³êñàö³¿
ïîòåíö³àëó. ÃÊÑ â³äáèðàëè çà òàêèìè ïîêàçíèêàìè: ä³àìåòð ñîìè íåéðîíà òà çäàòí³ñòü ï³äòðèìóâàòè
åëåêòðè÷íó àêòèâí³ñòü ó â³äïîâ³äü íà çðîñòàþ÷³, äåïîëÿðèçóþ÷³ ïîøòîâõè ñòðóìó. Äîñë³äæóþ÷è
çàëåæí³ñòü ïàðàìåòð³â ñïîíòàííî¿ àêòèâíîñò³ â³ä òðèâàëîñò³ êóëüòèâóâàííÿ áóëè îòðèìàí³ òàê³ ðå-
çóëüòàòè: â ðåæèì³ ô³êñàö³¿ ñòðóìó ç³ çá³ëüøåííÿì â³êó êóëüòèâîâàíèõ êë³òèí ëîêàëüí³ â³äïîâ³ä³
ïåðåðîñòàëè â ïîòåíö³àëè ä³¿ ç ÷àñòîòîþ, ùî çðîñòàëà ç ÷àñîì êóëüòèâóâàííÿ; â ðåæèì³ ô³êñàö³¿
ïîòåíö³àëó çì³íþâàâñÿ ðîçïîä³ë ïîñòñèíàïòè÷íèõ ñòðóì³â çà àìïë³òóäîþ. Åêñïåðèìåíòè òàêîæ ïî-
êàçàëè, ùî â³äïîâ³ä³ êóëüòèâîâàíèõ ãàíãë³îçíèõ êë³òèí íà äåïîëÿðèçóþ÷³ ïîøòîâõè ñòðóìó çàëåæà-
ëè â³ä òðèâàëîñò³ êóëüòèâóâàííÿ òà ïîä³ëÿëèñÿ íà òðè ãðóïè. Êë³òèíè îäí³º¿ ãðóïè ãåíåðóâàëè ïî-
îäèíîê³ ïîòåíö³àëè ä³¿ (ÏÄ), äðóãî¿ � ïîêàçàëè øâèäêó àäàïòàö³þ, à òðåòüî¿ � ãåíåðóâàëè ÏÄ ïðîòÿãîì
óñ³º¿ òðèâàëîñò³ ñòèìóëó. Íàÿâí³ñòü òàêî¿ çàëåæíîñò³ óçãîäæóºòüñÿ ç äàíèìè, îòðèìàíèìè ³íøèìè
äîñë³äíèêàìè â óìîâàõ ãîñòðîãî åêñïåðèìåíòó. Çâàæàþ÷è íà îòðèìàí³ ðåçóëüòàòè ìîæíà ñêàçàòè,
ùî çà öèõ óìîâ êóëüòèâóâàííÿ ãàíãë³îçí³ êë³òèíè º æèòòºçäàòíèìè ç àäåêâàòíèìè ô³ç³îëîã³÷íèìè
ïîêàçíèêàìè ³ ìîæóòü áóòè âèêîðèñòàí³ äëÿ ôàðìàêîëîã³÷íèõ òà åëåêòðîô³ç³îëîã³÷íèõ äîñë³äæåíü.

ÍÅÉÐÎÔ²Ç²ÎËÎÃ²ß
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Êà÷èíñüêà Ò. Â., Àáðàì÷óê Î. Ì.
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Âîëèíñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Ëåñ³ Óêðà¿íêè, Ëóöüê

Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ îñîáëèâîñòåé ì³æï³âêóëåâî¿ àñèìåòð³¿ âèêëèêàíèõ ïîòåíö³àë³â
(ÂÏ) êîðè ãîëîâíîãî ìîçêó â ïðàâî- òà ë³âîðóêèõ îñ³á ï³ä ÷àñ äèôåðåíö³éîâàíî¿ ôîòîñòèìóëÿö³¿.
Îáñòåæåíî 40 îñ³á æ³íî÷î¿ ñòàò³ â³êîì 16-17 ðîê³â, ïîä³ëåíèõ íà: ë³âî- òà ïðàâîðóêèõ. Ðåºñòðàö³ÿ
ÂÏ çä³éñíþâàëàñÿ çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ åëåêòðîåíöåôàëîãðàô³¿. Âèâ÷åííÿ êîãí³òèâíèõ
ÂÏ ïðîâîäèëîñÿ ï³ä ÷àñ ôîòîñòèìóëÿö³¿; ôîòîñòèìóëÿö³¿ òà âåäåííÿ ï³äðàõóíêó çíà÷èìèõ ñòèìóë³â
(ó ñï³ââ³äíîøåíí³ çíà÷èì³/íåçíà÷èì³ � 50/50 òà 25/75). Ôîòîñòèìóëÿö³ÿ çä³éñíþâàëàñü ó âèãëÿä³
ñïàëàõ³â ñâ³òëà, î÷³ îáñòåæóâàíèõ áóëè çàïëþùåí³. Ïîäàâàëîñÿ 100 ñòèìóë³â: çíà÷èì³ � ñïàëàõè
òðèâàë³ñòþ 117 ìñ, ÿê³ îáñòåæóâàíèé ïîâèíåí áóâ ðàõóâàòè ³ íåçíà÷èì³ � òðèâàë³ñòþ 47 ìñ. Àíàë³ç
ïîêàçíèê³â ÂÏ êîðè ãîëîâíîãî ìîçêó ïîêàçàâ, ùî íåçàëåæíî â³ä òåñòîâî¿ ñèòóàö³¿ ³ òèïó ìàíóàëü-
íî¿ àñèìåòð³¿ ä³â÷àò, øâèäøå ñïðèéíÿòòÿ òà îáðîáêà ³íôîðìàö³¿ çä³éñíþâàëèñÿ ë³âîþ ï³âêóëåþ ïðè
âèù³é àêòèâàö³¿ � ïðàâî¿. Ï³ä ÷àñ ôîòîñòèìóëÿö³¿ ó ïðàâîðóêèõ ä³â÷àò íà âñ³õ åòàïàõ ïåðöåïòèâíîãî
àêòó êîðîòø³ ï³êîâ³ ëàòåíòíîñò³ (ÏË) çàô³êñîâàíî â ë³âèõ ñêðîíåâ³é ³ ò³ì�ÿí³é ä³ëÿíêàõ. Ï³ê Ð0
õàðàêòåðèçóâàâñÿ äîñòîâ³ðíî âèùèìè àìïë³òóäàìè ó ïðàâ³é ëîáîâ³é òà öåíòðàëüí³é ä³ëÿíêàõ, à Ð2
òà N4 � ñêðîíåâ³é ä³ëÿíö³ ö³º¿ ñàìî¿ ï³âêóë³ ïîð³âíÿíî ç ë³âîþ. Ï³ä ÷àñ ï³äðàõóíêó çíà÷èìèõ ñòè-
ìóë³â ð³çíî¿ éìîâ³ðíîñò³ ïîäà÷³ íà åòàï³ ñåíñîðíîãî àíàë³çó äîñòîâ³ðíî âèù³ ÏË â³äì³÷åíî â ëî-
áîâ³é ä³ëÿíö³ ë³âî¿ ï³âêóë³ ïîð³âíÿíî ç ïðàâîþ. Ó ïðîöåñ³ äèôåðåíö³éîâàíî¿ ôîòîñòèìóëÿö³¿ (50/50
òà 25/75), ó ìåæàõ çàäíüîàñîö³àòèâíèõ â³äâåäåíü, ë³âà ñêðîíåâà ä³ëÿíêà íà â³äì³íó â³ä ïðàâî¿ õà-
ðàêòåðèçóâàëàñÿ øâèäøèì ñïðèéíÿòòÿì òà îáðîáêîþ ³íôîðìàö³¿ ð³çíî¿ çíà÷èìîñò³. Ó ë³âîðóêèõ
ä³â÷àò íåçàëåæíî â³ä òåñòîâî¿ ñèòóàö³¿ ï³ä ÷àñ âñ³õ åòàï³â ïåðöåïòèâíîãî àêòó äîñòîâ³ðíî êîðîòø³
ÏË çàô³êñîâàíî ó ëîáîâ³é ³ ñêðîíåâ³é ä³ëÿíêàõ ë³âî¿ ï³âêóë³ ïîð³âíÿíî ç ïðàâîþ. Âèù³ àêòèâàö³éí³
ïðîöåñè áóëè â³äì³÷åí³ ó ïåðåäíüî- òà çàäíüîàñîö³àòèâíèõ â³äâåäåííÿõ ïðàâî¿ ï³âêóë³, ïðî ùî ñâ³ä÷àòü
á³ëüø³ çíà÷åííÿ àìïë³òóä ïîçèòèâíèõ ³ íåãàòèâíèõ êîìïîíåíò³â ÂÏ ó öèõ ä³ëÿíêàõ.

ÂÏËÈÂ βββββ2-ÀÃÎÍ²ÑÒÀ ÌÅÒÀÏÐÎÒÅÐÅÍÎËÓ
ÍÀ ÃÀÌÊÅÐÃ²×ÍÓ ÏÅÐÅÄÀ×Ó Â ÇÎÍ² ÑÀ1 Ã²ÏÎÊÀÌÏÀ ÙÓÐ²Â ²N V²TRO
Êðàâ÷åíêî Î.Ä., Ðîìàíüêî À.Â., Ðîçóìíà Í.Ì.
nata_nr@biph.kiev.ua
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Ç âèêîðèñòàííÿì ïîçàêë³òèííîãî â³äâåäåííÿ îðòîäðîìíèõ ïîïóëÿö³éíèõ ðîçðÿä³â (ÎÏÐ) ó çîí³ ÑÀ1
ã³ïîêàìïà ùóð³â ³n v³tro äîñë³äæóâàëè âïëèâ àãîí³ñòà β2-àäðåíîðåöåïòîð³â ìåòàïðîòåðåíîëó (ÌÏÒ)
íà ÃÀÌÊ-åðã³÷íó ïåðåäà÷ó. ²çîëüîâàíà àïë³êàö³ÿ 10 ììîëü/ë ÃÀÌÊ àáî 10 ìêìîëü/ë áàêëîôåíó,
àãîí³ñòà ÃÀÌÊÂ-ðåöåïòîð³â, âèêëèêàëà ïðèãí³÷åííÿ ÎÏÐ, â³äâåäåíèõ â³ä ï³ðàì³äàëüíîãî øàðó äàíî¿
çîíè ã³ïîêàìïà ï³ñëÿ åëåêòðè÷íî¿ ñòèìóëÿö³¿ êîëàòåðàëåé Øàôôåðà â ðàä³àëüíîìó øàð³. Îäíî÷àñíà
àïë³êàö³ÿ ÃÀÌÊ ³ 150 ìêìîëü/ë ÌÏÒ ó á³ëüøîñò³ âèïàäê³â (13 ç 19 åêñïåðèìåíò³â) ïåðåøêîäæàëà
ïðîÿâó ïîâíîãî ãàëüì³âíîãî åôåêòó ÃÀÌÊ (àìïë³òóäà âèêëèêàíèõ â³äïîâ³äåé çíèæóâàëàñÿ ìåí-
øîþ ì³ðîþ). Îäíî÷àñíà àïë³êàö³ÿ ÌÏÒ ³ áàêëîôåíó â óñ³õ âèïàäêàõ òàêîæ ïîì³òíî ïåðåøêîäæàëà
ïðîÿâó ãàëüì³âíîãî âïëèâó îñòàííüîãî íà ÎÏÐ ï³ðàì³äàëüíèõ íåéðîí³â: â³äíîñíà ³íòåíñèâí³ñòü ïðè-
ãí³÷åííÿ â öèõ óìîâàõ ïðîòÿãîì 2 õâ àïë³êàö³¿ áóëà â³ðîã³äíî ìåíøå, í³æ ïðè ³çîëüîâàí³é ä³¿ áàêëî-
ôåíó. Ïðè àïë³êàö³¿ 10 ìêìîëü/ë á³êóêóë³íó, àíòàãîí³ñòà ÃÀÌÊÀ-ðåöåïòîð³â, ó âèêëèêàí³é â³äïîâ³ä³
ç�ÿâëÿëèñÿ äîäàòêîâ³ ñïàéêè (äâà, à ³íîä³ òðè). Àìïë³òóäà ïåðøèõ ÎÏÐ ó êîìïëåêñ³ âèêëèêàíî¿
â³äïîâ³ä³ íà 2-é õâèëèí³ àïë³êàö³¿ çá³ëüøóâàëàñÿ â³ðîã³äíî íà 30% ³ òàêèé çáóäæóþ÷èé åôåêò çáåð-
³ãàâñÿ äåê³ëüêà õâèëèí ï³ä ÷àñ â³äìèâàííÿ. Àìïë³òóäà äðóãîãî ÎÏÐ äîñòîâ³ðíî çá³ëüøóâàëàñü â 2�
3 ðàçè. Â³äíîâëåííÿ íàñòàâàëî ç 30-é õâèëèíè â³äìèâàííÿ ³ ï³çí³øå. Ïðè êîìïëåêñí³é àïë³êàö³¿
ÌÏÒ ³ á³êóêóë³íó åôåêò îñòàííüîãî çáåð³ãàâñÿ, à â äåÿêèõ âèïàäêàõ íàâ³òü çðîñòàâ. Àìïë³òóäà äðó-
ãîãî ÎÏÐ äîñòîâ³ðíî çá³ëüøóâàëàñü âäâ³÷³. Â³äíîâëåííÿ ïåðøèõ ÎÏÐ âèêëèêàíî¿ â³äïîâ³ä³ â³äáó-
âàëîñÿ øâèäøå ïîð³âíÿíî ç ³çîëüîâàíîþ ä³ºþ á³êóêóë³íó, ïðèáëèçíî ç 15-¿ õâèëèíè â³äìèâàííÿ.
Òàêèì ÷èíîì, β2-àãîí³ñòè ìîæóòü ïðèãí³÷óâàòè ÃÀÌÊÂ-åðã³÷íó ãàëüì³âíó ïåðåäà÷ó â çîí³ ÑÀ1
ã³ïîêàìïà. Öåé åôåêò äàº çìîãó çðîáèòè ïðèïóùåííÿ ïðî õàðàêòåð ä³¿ íîðàäðåíàë³íó, ÿê ³ ³íøèõ
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åíäîãåííèõ íåéðîòðàíñì³òåð³â, íà ãàëüì³âí³ íåéðîíí³ ìåðåæ³ â ã³ïîêàìï³, ÿê³ çàä³ÿí³ â ïðîöåñàõ
ïàì�ÿò³, óâàãè, åìîö³é, à òàêîæ â ïàòîãåíåç³ õâîðîáè Àëüöãåéìåðà, øèçîôðåí³¿, åï³ëåïñ³¿. Âïëèâ
β2-àãîí³ñò³â íà ãàëüì³âíó ïåðåäà÷ó ÷åðåç ÃÀÌÊÀ-ðåöåïòîðè ïîòðåáóº ïîäàëüøèõ äîñë³äæåíü.

ÐÎËÜ ÔÀÊÒÎÐ²Â, ²ÍÄÓÊÎÂÀÍÈÕ Ã²ÏÎÊÑ²ªÞ,
Ó ÍÅÉÐÎÏÐÎÒÅÊÒÎÐÍÈÕ ÌÅÕÀÍ²ÇÌÀÕ ÏÐÈ ÌÎÄÅËÞÂÀÍÍ²
²ØÅÌ²×ÍÎÃÎ ÓØÊÎÄÆÅÍÍß ÍÀ ÊÓËÜÒÈÂÎÂÀÍÈÕ ÇÐ²ÇÀÕ Ã²ÏÎÊÀÌÏÀ
Ìàéñòðåíêî À.Ì., Ëóøí³êîâà ².Â., Îðëîâñüêèé M. Î., Äîñåíêî Â.ª., Ñê³áî Ã.Ã.
sayra@yandex.ru
²íñòèòóò ô³ç³îëîã³¿ ³ìåí³ Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Â³äîìî, ùî íåñòà÷à êèñíþ òà ãëþêîçè ïðèçâîäèòü äî ñèñòåìíèõ çì³í ó êë³òèíàõ òà àêòèâàö³¿ ìå-
õàí³çì³â åíäîãåííî¿ íåéðîïðîòåêö³¿, ÿê³ ïîâ�ÿçàí³ ç ÷èñëåííèìè âíóòð³øíüîêë³òèííèìè ñèãíàëüíè-
ìè ìîëåêóëàìè, â òîìó ÷èñë³ ç òèìè, ùî àêòèâóþòüñÿ ã³ïîêñ³ºþ (HIF, hypoxia-inducible factor).
Êèñíåâà àíîêñ³ÿ ÷è åï³çîäè÷íå ã³ïîêñè÷íå ïðåêîíäèö³þâàííÿ ñïðèÿº ðåçèñòåíòíîñò³ ìîçêó äî íà-
ñòóïíî¿ òðèâàëî¿ ³øåì³¿. Äîñèòü ìàëî â³äîìî ïðî ïîä³¿, ùî âêëàäàþòüñÿ â ÷àñîâ³ ðàìêè ì³æ àíîê-
ñè÷íèì ïðåêîíäèö³þâàííÿì (ÀÏÊ) ³ íàñòóïíèì ôîðìóâàííÿì ðåçèñòåíòíîñò³ äî ³øåì³¿. Ïðàö³ ç ö³º¿
òåìè â îñíîâíîìó ôîêóñóþòü ñâîþ óâàãó íà ìîðôîëîã³÷íèõ çì³íàõ, ñïðè÷èíåíèõ ÀÏÊ, çîêðåìà
³íã³áóâàííÿ àïîïòîçó íåéðîí³â, íåéðîãåíåç ÷è çäàòí³ñòü äî âèæèâàííÿ íåéðîí³â. Äàíèõ ùîäî ðîë³
HIF â íåéðîïðîòåêòîðí³é ä³¿ ÀÏÊ íåìàº. Â íàø³é ðîáîò³ çà äîïîìîãîþ ÏËÐ-àíàë³çó áóëî îö³íåíî
çì³íè åêñïðåñ³¿ HIF-1α HIF-3α ìÐÍÊ ïðè ÀÏÊ, ÊÃÄ òà ¿õ êîìá³íàö³¿ ÀÏÊ ³ ÊÃÄ ó ÑÀ1- òà ÑÀ3-çîí³
êóëüòèâîâàíèõ çð³ç³â ã³ïîêàìïà. Áóëî âèÿâëåíî, ùî çà íîðìàëüíèõ óìîâ åêñïðåñ³ÿ HIF-1α ìÐÍÊ
(ñóáîäèíèöÿ ã³ïîêñ³ÿ³íäóêîâàíîãî ôàêòîðà) á³ëüø âèðàæåíà ó íåéðîíàõ CA1-çîíè ã³ïîêàìïàëüíî¿
îðãàíîòèïîâî¿ êóëüòóðè. Â³äíîñíî âèùèé ð³âåíü åêñïðåñ³¿ HIF-1α ìÐÍÊ ó ö³é çîí³ êîðåëþº ç á³ëüøîþ
÷óòëèâ³ñòþ ï³ðàì³äíèõ íåéðîí³â äî íåñòà÷³ êèñíþ òà ãëþêîçè. Ìè òàêîæ ïåðåâ³ðèëè âïëèâ ³íã³áó-
âàííÿ HIF ïðîë³ë-ã³äðîêñèëàçè ïîïåðåäíüîþ 30-õâèëèííîþ îáðîáêîþ ä³åòèëîâèì åô³ðîì 2,4-ï³ðè-
äèíäèêàðáîêñèëüíî¿ êèñëîòè ïåðåä êèñíåâî-ãëþêîçíîþ äåïðèâàö³ºþ. Áóëî âñòàíîâëåíî, ùî óø-
êîäæåííÿ íåéðîí³â, âèêëèêàí³ îñòàííüîþ, ñóïðîâîäæóþòüñÿ çíà÷íèì çíèæåííÿì HIF-1α òà HIF-3α
ìÐÍÊ â ÑÀ1-, àëå íå ÑÀ3-çîí³ íåéðîí³â. Ëèøå ÀÏÊ íå âïëèâàº íà æèòòºçäàòí³ñòü êë³òèí ³ ð³âí³
ìÐÍÊ HIF, àëå ó ðàç³ çàñòîñóâàííÿ ïåðåä êèñíåâî-ãëþêîçíîþ äåïðèâàö³ºþ çàïîá³ãàº ïîøêîäæåí-
íþ íåéðîí³â ³ ñóïðåñ³¿ åêñïðåñ³¿ ñóáîäèíèöü HIF-1α òà HIF-3α ìÐÍÊ. Áóëî òàêîæ âñòàíîâëåíî, ùî
âïëèâ ³íã³á³òîðà ïðîë³ë-ã³äðîêñèëàçè áóâ ñõîæèì íà ÀÏÊ. Ö³ ðåçóëüòàòè ïîêàçóþòü, ùî ïîïåðåäíÿ
ã³ïîêñ³ÿ çá³ëüøóº ïðîòè³øåì³÷íó ñò³éê³ñòü íåéðîí³â, ÿêà ïåâíîþ ì³ðîþ êîðåëþº ç³ çì³íàìè åêñï-
ðåñ³¿ HIF-1α òà HIF-3α.

ÌÎÄÓËßÖ²ß ÃÀËÜÌ²ÂÍÎ¯ ÏÅÐÅÄÀ×² Ó ÌÎÒÎÐÍ²É ÊÎÐ²
ÏÐÈ ÂÈÊÎÍÀÍÍ² ÐÅÔËÅÊÑÓ ÍÀ ÊÎÌÏËÅÊÑ ÏÎÄÐÀÇÍÈÊ²Â
Ìàìîíòîâ Ñ.Ì.
mamont@ua.fm
²íñòèòóò ô³ç³îëîã³¿ ³ì.Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Íà íåíàðêîòèçîâàíèõ êîòàõ äîñë³äæóâàëè âïëèâ ÃÀÌÊ-åðã³÷íèõ ðå÷îâèí ³ íîðàäðåíåðã³÷íèõ ìîäó-
ëÿòîð³â íà ³ìïóëüñíó àêòèâí³ñòü íåéðîí³â ìîòîðíî¿ êîðè ìîçêó ï³ä ÷àñ çä³éñíåííÿ îïåðàíòíîãî ðó-
õîâîãî ðåôëåêñó íà êîìïëåêñ ïîäðàçíèê³â. Äîñë³äæóâàëè ðîëü ð³çíèõ ðåöåïòîð³â ó ìîäóëþâàíí³
íåéðîí³â ³ìïóëüñíî¿ àêòèâíîñò³ (²À). Âèêîðèñòîâóâàëè íåñåëåêòèâí³ òà ñåëåêòèâí³ áëîêàòîðè òà àãî-
í³ñòè ÃÀÌÊ- òà íîðàäðåíåðã³÷íèõ ðåöåïòîð³â. Áóëî ç�ÿñîâàíî, ùî ì³êðî³íîôîðåòè÷í³ àïë³êàö³¿ ÃÀÌÊ
òà íîðàäðåíàë³íó âèêëèêàþòü çìåíøåííÿ ²À êîðòèêàëüíèõ íåéðîí³â. Ïðè çàñòîñóâàíí³ ñåëåêòèâíèõ
àäðåíîàêòèâíèõ ðå÷îâèí áóëî ç�ÿñîâàíî, ùî àïë³êàö³¿ α1-àãîí³ñòà, ìåçàòîíó, âèêëèêàþòü ïðèãí³÷åííÿ
³ìïóëüñíî¿ àêòèâíîñò³ ó ôîí³, ó ïåð³îä ì³æ ñòèìóëàìè, à òàêîæ ï³ä ÷àñ çä³éñíåííÿ ðóõó. Âïëèâ
α2-áëîêàòîðà, ³îõ³ìá³íó, âèêëèêàâ ïðîòèëåæíèé åôåêò � ²À íåéðîíà ï³äâèùóâàëàñü ïîð³âíÿíî ç
ôîíîì, à òàêîæ ó ³íø³ äîñë³äæóâàí³ ÷àñîâ³ ³íòåðâàëè. Öåé ôàêò ñâ³ä÷èòü ïðî ñêëàäí³ ìåõàí³çìè
óòâîðåííÿ ãàëüìóâàííÿ ²À êîðòèêàëüíèõ íåéðîí³â ó ïåð³îä î÷³êóâàííÿ ³ìïåðàòèâíîãî ñòèìóëó. ª
ï³äñòàâè ïðèïóñêàòè, ùî íîðàäðåíåðã³÷íà ìîäóëÿö³ÿ âïëèâàº íà êîðòèêàëüí³ íåéðîíè ÿê ïðÿìî, òàê
³ ÷åðåç ÃÀÌÊ-åðã³÷í³ ³íòåðíåéðîíè êîðè.
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ÇÌ²ÍÈ Â θθθθθ-Ä²ÀÏÀÇÎÍ² ÅÅÃ ÏÐÈ ÑÏÐÈÉÍßÒÒ² ÒÀ Â²ÄÒÂÎÐÅÍÍ²
ÐÈÒÌ²×ÍÈÕ ÏÀÒÅÐÍ²Â Ç Ð²ÇÍÎÞ ÂÈÑÎÒÍ²ÑÒÞ Ó Æ²ÍÎÊ
Ïàâëîâè÷ Î. Ñ.
pos-bio@mail.ru
Âîëèíñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Ëåñ³ Óêðà¿íêè, Ëóöüê

Îáñòåæèëè 50 îñ³á æ³íî÷î¿ ñòàò³ ç ïðàâîá³÷íèì ïðîô³ëåì ñëóõîâî¿ òà ìàíóàëüíî¿ àñèìåòð³¿. Óñ³
æ³íêè íå ìàëè ñïåö³àëüíî¿ ìóçè÷íî¿ ï³äãîòîâêè òà í³êîëè íå íàâ÷àëèñÿ ãð³ íà ìóçè÷íèõ ³íñòðóìåí-
òàõ. Ïîêàçíèêîì ³íôîðìàö³éíèõ ïðîöåñ³â ââàæàëè θ-àêòèâí³ñòü ÅÅÃ ó ñòàí³ ôóíêö³îíàëüíîãî ñïî-
êîþ, ï³ä ÷àñ ñëóõîâîãî ñïðèéíÿòòÿ é ìàíóàëüíîãî â³äòâîðåííÿ ðèòì³÷íèõ ð³âíî- òà çâóêîâèñîòíèõ
ïàòåðí³â îêðåìî ïðàâîþ òà ë³âîþ ðóêàìè. Ð³âíîâèñîòí³ ïàòåðíè ñòâîðþâàëè çà äîïîìîãîþ çâóêî-
âèõ ñòèìóë³â áàðàáàííîãî áîþ, à çâóêîâèñîòí³ ìåòîäîì íàêëàäàííÿ åëåêòðîííî¿ âåðñ³¿ ôîðòåï³àíî
íà â³äïîâ³äí³ çâóêè áàðàáàíó (ïðîãðàìíå çàáåçïå÷åííÿ Finale-2006). Ðèòì³÷íèé ðèñóíîê ïàòåðí³â
ñêëàäàâñÿ ç îäèíî÷íèõ òà çäâîºíèõ ñòèìóë³â ó ïîñë³äîâíîñò³ � / // // /. Çâóêè ïîäàâàëè á³íàóðàëüíî
íà â³äñòàí³ 1,2 ì â³ä êîæíîãî âóõà îáñòåæóâàíî¿ ç ñåðåäíüîþ ãó÷í³ñòþ äî 55 äÁ. Ï³ä ÷àñ îäí³º¿
ïðîáè òðàíñëþâàëè ïàòåðíè ò³ëüêè îäíîãî òèïó, çàâäàííÿ âèêîíóâàëè (â³äáèâàëè) ïàëüöÿìè êèñò³
îêðåìî ïðàâîþ òà ë³âîþ ðóêàìè. Çíà÷èì³ñòü ðåçóëüòàò³â âèçíà÷àëè çà êðèòåð³ºì t Ñòüþäåíòà. Âñòà-
íîâèëè, ùî ïðè ñïðèéíÿòò³ òà â³äòâîðåíí³ ð³âíîâèñîòíèõ ïàòåðí³â ÿê ïðàâîþ, òàê ³ ë³âîþ ðóêàìè
çðîñòàëà ïîòóæí³ñòü θ-ðèòìó ÅÅÃ ó ïåðåäí³õ ëîáíèõ ³ ïðàâèõ á³÷íèõ ëîáíèõ â³äâåäåííÿõ ïîð³âíÿíî
ç³ ñòàíîì ôóíêö³îíàëüíîãî ñïîêîþ. Ñïðèéíÿòòÿ òà â³äòâîðåííÿ çâóêîâèñîòíèõ ïàòåðí³â ïðàâîþ ðó-
êîþ ñóïðîâîäæóâàëîñÿ ï³äâèùåííÿì ïîòóæíîñò³ â ïåðåäí³õ ëîáíèõ ä³ëÿíêàõ ³ çíèæåííÿì ó ïðàâî-
ìó ñêðîíåâîìó, ò³ì�ÿíîìó òà ïîòèëè÷íèõ â³ää³ëàõ. Îçíà÷åí³ çì³íè â θ-ä³àïàçîí³ ÅÅÃ â³äì³òèëè,
òàêîæ, ïðè â³äòâîðåíí³ çâóêîâèñîòíèõ ïàòåðí³â ë³âîþ ðóêîþ, ïðîòå çíèæåííÿ ïîòóæíîñò³ íàáóëî
á³ëüø ëîêàëüíîãî õàðàêòåðó â ë³âèõ ò³ì�ÿíèõ ³ ïîòèëè÷íèõ ä³ëÿíêàõ. Çðîñòàííÿ θ-àêòèâíîñò³ ÅÅÃ ó
ëîáíîìó â³ää³ë³ º ïðîÿâîì ï³äâèùåíî¿ àêòèâàö³¿ êîðè âåëèêèõ ï³âêóëü, ùî, î÷åâèäíî, ïîâ�ÿçàíî ç
çàëó÷åííÿì ñåëåêòèâíî¿ óâàãè òà êîäóâàííÿì ó ïàì�ÿò³ íîâî¿ ³íôîðìàö³¿ äëÿ ¿¿ íàñòóïíîãî â³äòâî-
ðåííÿ. Çíèæåííÿ ïîòóæíîñò³ θ-ðèòìó ÅÅÃ ïðè âèêîíàíí³ çâóêîâèñîòíèõ çàâäàíü ó æ³íîê, ìîæëèâî,
âêàçóº íà ð³çí³ ìåõàí³çìè ñïðèéíÿòòÿ òà â³äòâîðåííÿ ðèòì³÷íèõ ïàòåðí³â ç ð³çíîþ âèñîòí³ñòþ çâóêó.

ÓÒÂÎÐÅÍÍß ÑÈÍÀÏÒÈ×ÍÈÕ ÇÂ�ßÇÊ²Â ÍÅÉÐÎÍÀÌÈ
ÏÅÐÂÈÍÍÎ¯ ÊÓËÜÒÓÐÈ ÂÅÐÕÍ²Õ ØÈÉÍÈÕ ÃÀÍÃË²¯Â
Òåëüêà Ì.Â., Ðèõàëüñüêèé Î.Â., Ïóðíèíü Î.Å., Âåñåëîâñüêèé Ì.Ñ.
mariyka.t@gmail.com
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î.Áîãîìîëüöÿ

Ìåòà ðîáîòè � îòðèìàííÿ ïåðâèííî¿ êóëüòóðè ñèìïàòè÷íèõ íåéðîí³â ³ äîñë³äæåííÿ åëåêòðîô³ç³îëî-
ã³÷íèìè ìåòîäàìè óòâîðåííÿ ñèíàïòè÷íèõ çâ�ÿçê³â. Åêñïåðèìåíòè ïðîâîäèëè íà äèñîö³éîâàíèõ
íåéðîíàõ âåðõíüîãî øèéíîãî ãàíãë³ÿ (ÂØÃ), ÿê³ êóëüòèâóâàëèñÿ ïðîòÿãîì òðüîõ òèæí³â. Êóëüòèâó-
âàííÿ íåéðîí³â çä³éñíþâàëè çà ìåòîäèêîþ, ÿêà îïèñàíà â ðîáîòàõ Õ³ã³íñà. Öÿ ìåòîäèêà äàº çìîãó
ñïîñòåð³ãàòè ðîçâèòîê íåéðîí³â çà íàÿâíîñò³ âñ³õ êë³òèí ÂØÃ. Ïðè êóëüòèâóâàíí³ ñèìïàòè÷íèõ êë³òèí äëÿ
ðîçâèòêó àêñîí³â ³ ï³äòðèìóâàíí³ ñèíàïòè÷íèõ êîíòàêò³â ïîòð³áíî äîäàâàòè ôàêòîð ðîñòó íåðâîâî¿
òêàíèíè, ÿêèé ó íàòèâíèõ êë³òèíàõ âèä³ëÿºòüñÿ ç îðãàí³â-ì³øåíåé. Åëåêòðîô³ç³îëîã³÷í³ äîñë³äæåííÿ
ïðîâîäèëè ³ç çàñòîñóâàííÿì ìåòîäó patch-clamp ó êîíô³ãóðàö³¿ �ö³ëà êë³òèíà�. Äëÿ âèÿâëåííÿ ñè-
íàïòè÷íèõ çâ�ÿçê³â çàñòîñîâóâàëè ìåòîä çîâí³øíüîêë³òèííî¿ ôîêàëüíî¿ åëåêòðè÷íî¿ ñòèìóëÿö³¿. Áóëè
âèì³ðÿí³ ïàñèâí³ õàðàêòåðèñòèêè (ìåìáðàííèé ïîòåíö³àë, îï³ð òà ºìí³ñòü) êë³òèí, ÿê³ áóëè åëåêòðîç-
áóäëèâèìè. Â äåÿêèõ íåéðîíàõ çàðåºñòðîâàíî ôîíîâó åëåêòðè÷íó àêòèâí³ñòü òà âèêëèêàí³ ïîñòñè-
íàïòè÷í³ ñòðóìè, ùî ïðèãí³÷óâàëèñÿ ä³ºþ áåíçîãåêñîí³ÿ.
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ÎÖÅÍÊÀ ÂËÈßÍÈß ÔÀÊÒÎÐÎÂ ÎÊÐÓÆÀÞÙÅÉ ÑÐÅÄÛ
ÍÀ ÂÀÐÈÀÁÅËÜÍÎÑÒÜ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ ÄÅÒÅÉ
ÈÇ ÏÐÎÌÛØËÅÍÍÛÕ ÐÅÃÈÎÍÎÂ ÓÊÐÀÈÍÛ
Òûì÷åíêî Ñ.Ë., Íåãåðèø À.Â.
ribga@mail.ru
Ãîñóäàðñòâåííîå ó÷ðåæäåíèå «Êðûìñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò
èìåíè Ñ.È. Ãåîðãèåâñêîãî», Ñèìôåðîïîëü

Â ñèñòåìå îöåíêè èçìåíåíèÿ ïîêàçàòåëåé çäîðîâüÿ ïîä âëèÿíèåì ôàêòîðîâ îêðóæàþùåé ñðåäû
ïðè ïðîâåäåíèè áèîìîíèòîðèíãîâûõ èññëåäîâàíèé îñîáîå ìåñòî îòâîäèòñÿ àíàëèçó ñîñòîÿíèÿ ñèñòåì
ðåãóëÿöèè è âûÿâëåíèþ ôóíêöèîíàëüíûõ îòêëîíåíèé â ñîñòîÿíèè çäîðîâüÿ äåòñêîãî íàñåëåíèÿ.
Îäíàêî îñîáåííîñòè âåãåòàòèâíîé ðåãóëÿöèè â çàâèñèìîñòè îò ýëåìåíòíîãî áàëàíñà â íàñòîÿùåå
âðåìÿ èçó÷åíû íåäîñòàòî÷íî. Îäíèì èç íåèíâàçèâíûõ ìåòîäîâ, ïîçâîëÿþùèõ îáúåêòèâíî îöåíèòü
äàííûå îñîáåííîñòè ÿâëÿåòñÿ ìåòîä àíàëèçà âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà (ÂÑÐ). Ñ ýòîé öå-
ëüþ áûëî îáñëåäîâàíî 60 äåòåé îò 10 äî 16 ëåò (40 ìàëü÷èêîâ è 20 äåâî÷åê) èç ïðîìûøëåííûõ
ãîðîäîâ þãî-âîñòî÷íîé Óêðàèíû, íàõîäèâøèõñÿ íà ñàíàòîðíî-êóðîðòíîì ëå÷åíèè â äåòñêîì íå-
âðîëîãè÷åñêîì ñàíàòîðèè «Èñêðà», ã. Åâïàòîðèÿ. Ìåòîäîì ðåíòãåíî-ôëóîðåñöåíòíîé ñïåêòðîôî-
òîìåòðèè â ïðîáàõ âîëîñ îáíàðóæåí äåôèöèò Zn è Cu (79,31±3,56 è 5,40 ìêã/ã ± 0,25 ìêã/ã) íà
ôîíå èçáûòêà Ca, Pb è Cd (879,18±35,50; 8,98 ±1,92 è 2,57 ìêã/ã ± 0,45 ìêã/ã ñîîòâåòñòâåííî).
Ðåãèñòðàöèþ ñïåêòðàëüíûõ ïàðàìåòðîâ ÂÑÐ (TP, VLF, LF, HF, LF/HF, LFn è HFn) îñóùåñòâëÿëè â
òå÷åíèå 5 ìèí â ñîñòîÿíèè ïîêîÿ ñ ïîìîùüþ êîìïüþòåðíîãî ýëåêòðîêàðäèîãðàôè÷åñêîãî êîìï-
ëåêñà (Cardio, Óêðàèíà). Âëèÿíèå ýëåìåíòîâ íà ÂÑÐ àíàëèçèðîâàëè ìåòîäîì ìíîæåñòâåííîé ðåã-
ðåññèè, êîòîðûé âûÿâèë íàëè÷èå ñòàòèñòè÷åñêè çíà÷èìîé âçàèìîñâÿçè äëÿ ðÿäà ýëåìåíòîâ
(±0,27<β<±0,77; Ð<0,05). Õàðàêòåð âûÿâëåííûõ äîñòîâåðíûõ êîððåëÿöèîííûõ ñâÿçåé ïîçâîëÿåò
çàêëþ÷èòü, ÷òî ïîâûøåííîå ñîäåðæàíèå òîêñè÷íûõ ñâèíöà è êàäìèÿ íà ôîíå äåôèöèòà ýññåíöè-
àëüíûõ öèíêà è ìåäè ìîæåò ñïîñîáñòâîâàòü ðàçíîíàïðàâëåííûì èçìåíåíèÿì àêòèâíîñòè âåãåòà-
òèâíîé íåðâíîé ñèñòåìû (ïîâûøåíèå àêòèâíîñòè ñèìïàòè÷åñêîãî îòäåëà è ñíèæåíèå àêòèâíîñòè
ïàðàñèìïàòè÷åñêîãî îòäåëà ÂÍÑ) íà ôîíå ñíèæåíèÿ îáùåé ìîùíîñòè ñïåêòðà è å¸ îòäåëüíûõ ñî-
ñòàâëÿþùèõ.

ÕÀÐÀÊÒÅÐ ÂËÈßÍÈß ÑÈÑÒÅÌÍÎÃÎ ÂÂÅÄÅÍÈß ÏÐÅÄØÅÑÒÂÅÍÍÈÊÀ ÑÅ-
ÐÎÒÎÍÈÍÀ L-ÒÐÈÏÒÎÔÀÍÀ ÍÀ ÂÐÅÌÅÍÍÛÅ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÏÎÂÅÄÅ-
ÍÈß Â ÒÅÑÒÅ ÏÎÐÑÎËÒÀ
Ôðîëîâà Ã.À.
gljukkk@ukr.net
Äîíåöêèé íàöèîíàëüíûé óíèâåðñèòåò

Öåëüþ ïðåäñòàâëåííîãî ôðàãìåíòà êîìïëåêñíîé ðàáîòû ÿâëÿåòñÿ óñòàíîâëåíèå âëèÿíèÿ ñèñòåìíî-
ãî ââåäåíèÿ L-òðèïòîôàíà íà âðåìåííûå õàðàêòåðèñòèêè ïîâåäåíèÿ â òåñòå Ïîðñîëòà. Èññëåäîâà-
íèÿ ïðîâîäèëèñü íà 40 áåñïîðîäíûõ áåëûõ êðûñàõ-ñàìöàõ ìàññîé 190 ã ± 10 ã. Ïîâåäåí÷åñêèìè
ïîêàçàòåëÿìè â òåñòå Ïîðñîëòà (6 ìèí) ñëóæèëè: ÷àñòîòà è äëèòåëüíîñòü ïåðèîäîâ ïîëíîé íåïîä-
âèæíîñòè, ñãðóïïèðîâàííûõ ïî ñòàíäàðòíûì âðåìåííûì äèàïàçîíàì; ñóììàðíîå âðåìÿ ïàññèâíî-
ãî è àêòèâíîãî ïëàâàíèÿ. Ïîñëå êîíòðîëüíîãî òåñòèðîâàíèÿ èñõîäíàÿ ãðóïïà êðûñ áûëà ðàçäåëåíà
íà ïîäãðóïïû ñ ðàçíûì óðîâíåì äåïðåññèâíîñòè. L-òðèïòîôàí ââîäèëè â äîçå 100 ìã/êã íà ïðîòÿ-
æåíèè 14 ñóò (âíóòðèáðþøèííî). Äëÿ îöåíêè äîñòîâåðíîñòè îòëè÷èé ìåæäó îïûòíûìè è êîíò-
ðîëüíûìè çíà÷åíèÿìè èñïîëüçîâàëñÿ U-êðèòåðèé Ìàííà-Óèòíè. Óñòàíîâëåíî, ÷òî âî âñåõ ïîä-
ãðóïïàõ êðûñ íàáëþäàåòñÿ óâåëè÷åíèå ñóììàðíîãî âðåìåíè àêòèâíîãî ïëàâàíèÿ â ñðåäíåì íà
16-30% è ñíèæåíèå îáùåãî âðåìåíè ïàññèâíîãî ïëàâàíèÿ (Ð<0,05) â çàâèñèìîñòè îò èñõîäíîãî
óðîâíÿ äåïðåññèâíîñòè êðûñ: ÷åì íèæå äåïðåññèâíîñòü, òåì â áîëüøåé ñòåïåíè ñîêðàòèëîñü ñóì-
ìàðíîå âðåìÿ ïàññèâíîãî ïëàâàíèÿ. Àíàëîãè÷íî, âûÿâëåíà çàâèñèìîñòü ìåæäó èñõîäíûì çíà÷å-
íèåì ìàðêåðíîãî ïîêàçàòåëÿ â òåñòå Ïîðñîëòà � îáùåãî âðåìåíè íåïîäâèæíîñòè � è ñòåïåíüþ åãî
ñíèæåíèÿ ïîñëå ââåäåíèÿ L-òðèïòîôàíà: ÷åì íèæå çíà÷åíèå ýòîãî ïîêàçàòåëÿ â êîíòðîëå, òåì â
ìåíüøåé ñòåïåíè îí ñíèæàëñÿ ïîñëå èíúåêöèé: äîñòîâåðíûõ îòëè÷èé ó êðûñ ñ èñõîäíî íèçêèì
óðîâíåì äåïðåññèâíîñòè ïî äàííîìó ïîêàçàòåëþ óñòàíîâëåíî íå áûëî; ó æèâîòíûõ ñ èñõîäíî
ñðåäíèì è âûñîêèì óðîâíåì äåïðåññèâíîñòè çíà÷åíèÿ äàííîãî ïîêàçàòåëÿ ñíèçèëèñü ñîîòâåòñòâåííî
íà 25,3 (Ð<0,01) è 38,7%. Îáùåå êîëè÷åñòâî ïåðèîäîâ íåïîäâèæíîñòè âîçðîñëî (Ð<0,05) ó íèçêî-
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äåïðåññèâíûõ êðûñ, à ó âûñîêîäåïðåññèâíûõ � ñîêðàòèëîñü (Ð<0,05). Ïðè ðàññìîòðåíèè äèíàìè-
êè çàìèðàíèé ïî âðåìåííûì äèàïàçîíàì óñòàíîâëåíî, ÷òî êîëè÷åñòâî ïåðèîäîâ íåïîäâèæíîñòè
äëèòåëüíîñòüþ äî 6 ñ âîçðîñëî (Ð<0,05) òîëüêî ó æèâîòíûõ èç ïîäãðóïïû ñ èñõîäíî ñðåäíèì
óðîâíåì äåïðåññèâíîñòè; êîëè÷åñòâî çàìèðàíèé äëèòåëüíîñòüþ îò 6 äî 18 ñ è îò 18 äî 36 ñ äîñòî-
âåðíî èçìåíèëîñü (ñîêðàòèëîñü, Ð<0,05) â ïîäãðóïïàõ ñî ñðåäíèì è âûñîêèì óðîâíåì äåïðåñ-
ñèâíîñòè; çàìèðàíèÿ äëèòåëüíîñòüþ áîëåå 36 ñ îòñóòñòâîâàëè êàê â êîíòðîëüíûõ îûòàõ, òàê è
ïîñëå èíúåêöèé ïðåäøåñòâåííèêà ñèíòåçà ñåðîòîíèíà L-òðèïòîôàíà.

ÏÅÐÅÁÓÄÎÂÈ ÅÅÃ ËÞÄÈÍÈ ÏÐÈ ÂÈÊÎÍÀÍÍ² Ä²ßËÜÍÎÑÒ²
Ç Ð²ÇÍÈÌ ÑÒÓÏÅÍÅÌ ²ÍÔÎÐÌÀÖ²ÉÍÎ¯ ÍÀÑÈ×ÅÍÎÑÒ²
×åðí³íñüêèé À. Î., Êðèæàíîâñüêèé Ñ. À., Çèìà ². Ã., Ìàêàð÷óê Ì. Þ.
psylab@psylab.kiev.ua
Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà

Äîñë³äæóâàëè âçàºìîçâ�ÿçîê âèõ³äíèõ (ôîíîâèõ) çíà÷åíü ñïåêòðàëüíî¿ ïîòóæíîñò³ ÅÅÃ ëþäèíè òà
çì³í öüîãî ïîêàçíèêà ïðè âèêîíàíí³ ôóíêö³îíàëüíèõ ïðîá ç ð³çíèì ð³âíåì ³íôîðìàö³éíî¿ íàñè÷å-
íîñò³: óñíèé àðèôìåòè÷íèé ðàõóíîê, çàïàì�ÿòîâóâàííÿ ñë³â, ñïðèéíÿòòÿ îëôàêòèâíîãî ïîäðàçíèêà,
âèêîíàííÿ ïðîñòî¿ àóä³îìîòîðíî¿ ðåàêö³¿, ÷àñòêîâà ñåíñîðíà äåïðèâàö³ÿ. Áóëî âèÿâëåíî, ùî ì³æ
ïàðàìåòðàìè ôîíîâî¿ ÅÅÃ ñïîêîþ òà ðåàêòèâíèìè çì³íàìè ÅÅÃ ³ñíóº ïåâíèé çâ�ÿçîê, ñòóï³íü ³
õàðàêòåð ÿêîãî çàëåæèòü â³ä òèïó ä³ÿëüíîñò³ ëþäèíè. Ï³äâèùåííÿ ñêëàäíîñò³ çàâäàííÿ ñóïðîâîä-
æóºòüñÿ çìåíøåííÿì ê³ëüêîñò³ êîðåëÿö³éíèõ çâ�ÿçê³â ì³æ äîñë³äæóâàíèìè ïîêàçíèêàìè, ùî ðîçö-
³íþºòüñÿ íàìè ÿê çìåíøåííÿ âïëèâó âèõ³äíîãî ôóíêö³îíàëüíîãî ñòàíó ãîëîâíîãî ìîçêó íà õàðàê-
òåð ïåðåáóäîâ åëåêòðè÷íî¿ àêòèâíîñò³ ïðè ïåðåõîä³ äî ä³ÿëüíîñò³. Ïðè öüîìó ïàðàìåòðàìè ôîíîâî¿
ÅÅÃ, ç ÿêèìè áóëî çàðåºñòðîâàíî íàéá³ëüøó ê³ëüê³ñòü çíà÷óùèõ êîåô³ö³ºíò³â êîðåëÿö³¿, º ñïåêòðàëü-
íà ïîòóæí³ñòü íèçüêî÷àñòîòíèõ êîìïîíåíò³â (4-10 Ãö). Ñàìå ö³ ÷àñòîòè ðîçãëÿäàþòüñÿ íàìè ÿê êî-
ðåëÿò ôóíêö³îíàëüíîãî ñòàíó ãîëîâíîãî ìîçêó. Ó ðàç³, êîëè åêñïåðèìåíòàëüíà ïðîáà áóëà ïîâ�ÿçà-
íà ç ïåðåõîäîì íå íà á³ëüø âèñîêèé ð³âåíü àêòèâàö³¿ (àóä³îìîòîðíà ðåàêö³ÿ, àðèôìåòè÷íèé ðàõóíîê,
çàïàì�ÿòîâóâàííÿ), à ç éîãî çíèæåííÿì (ñåíñîðíà äåïðèâàö³ÿ), ïîêàçíèêàìè, ÿê³ âèçíà÷àþòü ôóí-
êö³îíàëüíèé ñòàí ãîëîâíîãî ìîçêó, áóëè âèñîêî÷àñòîòí³ êîìïîíåíòè (11-25 Ãö). Ïîð³âíþþ÷è ïà-
òåðíè êîðåëÿö³éíèõ çâ�ÿçê³â äîñë³äæóâàíèõ ïàðàìåòð³â ó òðüîõ ïðîáàõ ³ç ïîä³áíèìè ðåàêòèâíèìè
ïåðåáóäîâàìè ÅÅÃ (ñåíñîðíà äåïðèâàö³ÿ, çàïàì�ÿòîâóâàííÿ, ñïðèéíÿòòÿ îëôàêòèâíîãî ïîäðàçíè-
êà), àëå ð³çíîþ ÿê³ñíî òà ê³ëüê³ñíî ³íôîðìàö³éíîþ íàñè÷åí³ñòþ, âèÿâèëè, ùî ê³ëüê³ñòü ³ íàïðÿìîê
âçàºìîçâ�ÿçê³â ó íèõ ñóòòºâî â³äð³çíÿºòüñÿ. Îòðèìàí³ ðåçóëüòàòè îáãîâîðþþòüñÿ ç òî÷êè çîðó âèç-
íà÷åííÿ åëåêòðîåíöåôàëîãðàô³÷íîãî ñóáñòðàòó îðãàí³çàö³¿ ôóíêö³îíàëüíèõ ñòàí³â ãîëîâíîãî ìîçêó
ëþäèíè. Ñóêóïí³ñòü îòðèìàíèõ íàìè ðåçóëüòàò³â ñâ³ä÷èòü, ùî òðàäèö³éíå óÿâëåííÿ ïðî ôóíêö³î-
íàëüíèé ñòàí ÿê îäíîêîìïîíåíòíó ñèñòåìó, ÿêà ðåãóëþº ð³âåíü àêòèâàö³¿ ãîëîâíîãî ìîçêó ó ë³í³éíîìó
êîíòèíóóì³ �ñîí�íåñïàííÿ� º íå çîâñ³ì àäåêâàòíèì. Ð³çí³ òèïè ä³ÿëüíîñò³ çàëåæàòü â³ä âèõ³äíîãî
ð³âíÿ ôóíêö³îíóâàííÿ ð³çíèõ ï³äñèñòåì ãîëîâíîãî ìîçêó.

ÇÌ²ÍÈ Ð²ÂÍß ÅÊÑÏÐÅÑ²¯ ÊÀËÜÖ²ªÂÈÕ ÊÀÍÀË²Â Ò-ÒÈÏÓ Ó ËÀÒÅÐÀËÜÍÎ-
ÄÎÐÑÀËÜÍÎÌÓ ßÄÐ² ÒÀËÀÌÓÑÀ Ó ÍÎÐÌ² ÒÀ ÇÀ ÓÌÎÂ ÀÁÑÀÍÑ-ÅÏ²ËÅÏÑ²¯
Øàðîïîâ Á.Ð., Áîëäèðºâ Î.²., Áàòþê Ì.Þ., Øòåôàí Í.Ë., Øóáà ß.Ì.
sartorius@email.ua
²íñòèòóò ô³ç³îëîã³¿ ³ìåí³ Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Íàéòèïîâ³øèì åï³ëåïòè÷íèì ñèíäðîìîì ñåðåä õâîðèõ, ìîëîäøèõ çà 15-16 ðîê³â, º äèòÿ÷à àáñàíñ-
åï³ëåïñ³ÿ, ÿêà õàðàêòåðèçóºòüñÿ áåçñóäîìíèìè, àëå äóæå ÷àñòèìè (15�150 çà äîáó) íàïàäàìè, ùî
íà ÅÅÃ ñóïðîâîäæóþòüñÿ êîìïëåêñàìè ï³ê�õâèëÿ ÷àñòîòîþ 3-4 Ãö. Â îñòàííº äåñÿòèð³÷÷ÿ áóëè
îòðèìàí³ äàí³ ùîäî êëþ÷îâî¿ ðîë³ òàëàìîêîðòèêàëüíî¿ ñèãíàë³çàö³¿ ³, çîêðåìà, åêñïðåñîâàíèõ ó
òàëàìóñ³ êàëüö³ºâèõ êàíàë³â Ò-òèïó ó ïàòîãåíåç³ öüîãî çàõâîðþâàííÿ. Ìè ïîð³âíÿëè ð³âåíü åêñï-
ðåñ³¿ Ò-êàíàë³â ó ëàòåðàëüíî-äîðñàëüíîìó ÿäð³ òàëàìóñà ó ìîäåë³ äèòÿ÷î¿ àáñàíñ-åï³ëåïñ³¿ � ùóð³â
ë³í³¿ WAG/Rij � òà ó êîíòðîëüíèõ ùóð³â ë³í³¿ Â³ñòàð â³êîì 10 òà 25 ä³á. Îòðèìàí³ íàìè ìåòîäîì
ê³ëüê³ñíî¿ ÇÒ ÏËÐ äàí³ ñâ³ä÷àòü, ùî çà àáñàíñ-åï³ëåïñ³¿ ó ëàòåðàëüíî-äîðñàëüíîìó ÿäð³ 25-äîáîâèõ
òâàðèí ñïîñòåð³ãàºòüñÿ çíèæåííÿ ê³ëüêîñò³ Ò-êàíàë³â òèï³â Cav3.1 òà Cav3.3 íà 68 òà 48% â³äïîâ³ä-
íî, â òîé ÷àñ ÿê ð³âåíü åêñïðåñ³¿ Cav3.2 ëèøàºòüñÿ íåçì³ííèì. Ó 10-äîáîâèõ ùóð³â ð³çíèöÿ ì³æ
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äîñë³äíîþ òà êîíòðîëüíîþ ãðóïîþ áóëà ñóòòºâî ìåíøå âèðàæåíà ³ â ïðîâåäåíèõ íàìè äîñ³ äîñë³-
äàõ íå ñÿãëà ñòàòèñòè÷íî¿ çíà÷óùîñò³. Åëåêòðîô³ç³îëîã³÷íå âèì³ðþâàííÿ ìåòîäîì patch-clamp ó
êîíô³ãóðàö³¿ �ö³ëà êë³òèíà� ïîêàçàëî, ùî 10-äîáîâ³ ùóðè ç³ ñïîíòàííîþ àáñàíñ-åï³ëåïñ³ºþ ìàþòü
çíèæåíó íà 43% ù³ëüí³ñòü Ò-ñòðóì³â ó òàëàìîêîðòèêàëüíèõ íåéðîíàõ ëàòåðàëüíî-äîðñàëüíîãî ÿäðà.
Ö³êàâî, ùî àáñàíñ-åï³ëåïñ³ÿ ³íøèìè äîñë³äíèêàìè çàçâè÷àé ïîâ�ÿçóºòüñÿ ç ï³äâèùåííÿì ð³âíÿ åê-
ñïðåñ³¿ Ò-êàíàë³â ó ðåëåéíèõ ÿäðàõ òàëàìóñà. Ó çâ�ÿçêó ç öèì ìè ïðèïóñêàºìî äâà ìîæëèâèõ
ïîÿñíåííÿ îòðèìàíèõ íàìè ðåçóëüòàò³â. Ïî-ïåðøå, ìè ìîãëè ñïîñòåð³ãàòè êîìïåíñàòîðíèé åôåêò, ³
çíèæåííÿ åêñïðåñ³¿ Ò-êàíàë³â ó ëàòåðàëüíî-äîðñàëüíîìó ÿäð³ ó 10- òà 25-äîáîâèõ ùóð³â çì³íþºòü-
ñÿ íà ï³äâèùåííÿ ïðè äîñÿãíåíí³ òâàðèíîþ 3-ì³ñÿ÷íîãî â³êó, çà ÿêîãî ó ùóð³â ë³í³¿ WAG/Rij ïî÷è-
íàþòüñÿ ñïîíòàíí³ àáñàíñè. Ïî-äðóãå, çì³íà ð³âíÿ åêñïðåñ³¿ êàëüö³ºâèõ êàíàë³â Ò-òèïó ó ðåëåéíèõ
ÿäðàõ òàëàìóñà çà óìîâ àáñàíñ-åï³ëåïñ³¿ ìîæå â³äáóâàòèñü ó ð³çíèõ íàïðÿìêàõ � ÿê çíèæåííÿ (ó
âèïàäêó ëàòåðàëüíî-äîðñàëüíîãî ÿäðà), òàê ³ ï³äâèùåííÿ (ó äåÿêèõ ÿäðàõ, äîñë³äæåíèõ ³íøèìè
àâòîðàìè).
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MATURE TO IMMATURE MICRORNAS RATIO
IN CULTURED RAT CARDIOMYOCYTES UNDER ANOXIA-REOXYGENATION
Gurianova V.L., Dosenko V.E., Story D.O., Surova O.V.
nika.biph@gmail.com
O.O. Bogomoletz Institute of Physiology NAS of Ukraine, Kyiv

The violent evolution of knowledge concerning RNA interference phenomenon has became from its
discovery to its application as therapeutics strategy in some fields of medicine which became possible
due to obtained information about the changes of microRNAs (miRs) expression in experimental models
of diseases. Such progress is also very perspective for cardiology, therefore understanding of involvement
of miR into intimate mechanisms underlying pathogenesis of heart disease is of great interest. Obser-
vations. We have evaluated the changes of mature and immature miR-1, -208a, and -29a in rat neonatal
cardiomyocytes culture under under anoxia-reoxygenation (AR), using Real-Time PCR. The different
directions and extents of changes for mature and immature miRs that are reflected by the mature to
immature miRs ratio have attracted our attention. It was significantly increased upon AR (0.5 hour/1
hour) for miR-1 and -208a, returning to control level at AR group (0.5 hour/24 hours), while for miR-
29a this ratio had the progressive tendency to decrease under AR. Coefficient of determination R<sup>2</
sup> was used to evaluate the degree of dependence of m miR from level of its immature forms. For
miR-1 this parameter decreased from 59.2% in control to 26.4% at AR (0.5/1) and to 5.1% at AR (0.5/
24). For miR-208a it is close to such for miR-1 - 60.6%, and decreases to 0.2% in AR (0.5/1) group but
returns to the control level upon AR (0.5/24). The same situation is observed for miR-29a: even though
initial R<sup>2</sup> for this miR is much lower than for miR-1 and miR-208a (39.8%), it has similar
to miR-208a pattern of changes - it decreases to 18.3% at AR (0.5/1) and comes back to control level
in AR (0.5/24) group. Conclusions. Discrepancy between level of mature and immature miRs is peculiar
to cardiomyocytes under AR, reflecting in changes of mature to immature miRs ratio and of dependence
of mature on immature miRs level. It supports the idea that posttranscriptional regulatory mechanisms
of miRs level may play the role in response of cardiomyocytes to AR.

ÃÈÏÅÐÒÎÍÈß È ÑÈÑÒÅÌÍÛÉ ÈÌÌÓÍÈÒÅÒ
Àë-Õàøèìè Ñàäàä Õàëàô Òàìèð, Øåéêî Â.È.
interliycin@mail.ru
Ëóãàíñêèé íàöèîíàëüíûé óíèâåðñèòåò èìåíè Òàðàñà Øåâ÷åíêî

Â ñîâðåìåííîì îáùåñòâå îäíî èç ëèäèðóþùèõ ìåñò ñðåäè áîëåçíåé ïðèíàäëåæèò ãèïåðòîíèè ðàç-
ëè÷íîé ñòåïåíè, ïðè ýòîì îòìå÷àåòñÿ åå «îìîëîæåíèå». Ðåãóëÿöèÿ êðîâÿíîãî äàâëåíèÿ ýòî îäíà èç
âåãåòàòèâíûõ ôóíêöèé îðãàíèçìà, ê êîòîðûì òàêæå îòíîñèòñÿ è èììóííûå ðåàêöèè. Îäíèì èç
ïåðñïåêòèâíûõ è ïîêà íåäîñòàòî÷íî ðàçðàáîòàííûõ íàïðàâëåíèé ñîâðåìåííîé áèîëîãèè è ìåäèöè-
íû ÿâëÿåòñÿ èçó÷åíèå ñîñòîÿíèÿ ñèñòåìíîãî èììóíèòåòà â óñëîâèÿõ ãèïåðòîíè÷åñêîé áîëåçíè ðàç-
ëè÷íîãî ãåíåçèñà è ñòåïåíè. ×òî âîçìîæíî äîïîëíèò òåîðèè èìóíîðåãóëÿöèè ôóíêöèé îðãàíèçìà.
Öåëü èññëåäîâàíèÿ � èçó÷èòü îñîáåííîñòè èììóíèòåòà ïðè ãèïåðòîíè÷åñêîé áîëåçíè. Èññëåäîâà-
íèå ïðîâîäèëîñü íà áàçå 5-é ìíîãîïðîôèëüíîé áîëüíèöû ã. Ëóãàíñêà. Áûëî îáñëåäîâàíî 120 ïà-
öèåíòîâ â âîçðàñòå îò 25 äî 55 ëåò ñ äèàãíîçîì ãèïåðòîíè÷åñêàÿ áîëåçíü. Èñïîëüçîâàëè ñëåäóþ-
ùèå ìåòîäèêè: îïðåäåëÿëè îáùåå êîëè÷åñòâî ëåéêîöèòîâ â ïåðèôåðè÷åñêîé êðîâè, âû÷èñëÿëè
ëåéêîöèòàðíóþ ôîðìóëó, îáùåå è îòíîñèòåëüíîå êîëè÷åñòâî ìîíîöèòîâ, íåéòðîôèëîâ, îáùåå è
îòíîñèòåëüíîå êîëè÷åòñâî Ò-ëèìôîöèòîâ âñåõ èõ ñóáïîïóëÿöèé, Â-ëèìôîöèòîâ, åñòåñòâåííûõ êèë-
ëåðîâ, êîíöåíòðàöèþ èìóíîãëîáóëèíîâ êëàñîâ Ig A, Ig M, Ig G è êîíöåíòðàöèþ ÖÈÊ â ñûâîðîòêå
êðîâè. Ó áîëüíûõ ãèïåðòîíèåé íàáëþäàëîñü ñíèæåíèå ôàãîöèòàðíîé àêòèâíîñòè íåéòðîôèëîâ íà
6%, óìåíüøåíèå êîëè÷åñòâà Ò-ëèìôîöèòîâ (CD3+) íà 9%, çà ñ÷åò óìåíüøåíèÿ êîëè÷åñòâà Ò-õåë-
ïåðîâ/èíäóêòîðîâ è öèòîòîêñè÷åñêèõ Ò-ñóïðåñîðîâ, íî ïðè ýòîì óâåëè÷èâàëîñü ÷èñëî Â-ëèìôî-
öèòîâ íà 15%, à òàêæå èìåëàñü òåíäåöèÿ ê ïîâûøåíèþ êîíöåíòðàöèè Ig A è ÖÈÊ. Òàêèì îáðàçîì,
ãèïåðòîíèÿ ñîïðîâîæäàåòñÿ äèñôóíêöèåé ñèñòåìíîãî èììóíèòåòà, ñíèæåíèåì êîëè÷åñòâà Ò-ëèì-
ôîöèòîâ è óâåëè÷åíèåì Â-ëèìôîöèòîâ.



ISSN 0201-8489    Ô³ç³îë. æóðí., 2011, Ò. 57, ¹ 5114

ÖÈÒÎÕ²Ì²×Í² ÏÎÊÀÇÍÈÊÈ ËÅÉÊÎÖÈÒ²Â ÏÅÐÈÔÅÐÈ×ÍÎ¯ ÊÐÎÂ²
Â ÓÌÎÂÀÕ ÑËÓÕÎÂÎ¯ ÄÅÏÐÈÂÀÖ²¯
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²ñíóº çíà÷íà ê³ëüê³ñòü äîñë³äæåíü ïðî çâ�ÿçîê íåðâîâî¿ òà ³ìóííî¿ ñèñòåì çà ð³çíèõ óìîâ, çîêðåìà,
ïðè ñëóõîâ³é äåïðèâàö³¿ (ÑÄ). ×àñòèíà àâòîð³â âêàçóº íà òå, ùî ïðè ÑÄ ñïîñòåð³ãàºòüñÿ ôóíêö³î-
íàëüíà íåçð³ë³ñòü ñèñòåì, â³äïîâ³äàëüíèõ çà ãåíåðàö³þ åëåêòðè÷íî¿ àêòèâíîñò³ ãîëîâíîãî ìîçêó
(ÃÌ), çì³íè ä³ÿëüíîñò³ âåðõíüîîëèâàðíîãî êîìïëåêñó, ðîçâèòîê ó íåéðîíàõ êîðè ÃÌ ãàëüì³âíèõ
ôàçîâèõ ñòàí³â. Êîìïåíñàòîðíî â³äáóâàºòüñÿ ï³äñèëåííÿ çîðîâî¿ òà ïðîïð³îöåïòèâíî¿ ñåíñîðíî¿
³ìïóëüñàö³¿, ùî ï³äâèùóº ð³âåíü ìîòîðíî¿ àêòèâíîñò³ ³ òîíóñó åðãîòðîïíî¿ ñèñòåìè, ÿêà çàïóñêàº
ñòðåñîðíó ã³ïåðñèìïàòèêîòîí³÷íó âåãåòàòèâíó ðåàêòèâí³ñòü (ÃÑÂÐ). ßê íàñë³äîê ÃÑÂÐ â³äáóâàþòü-
ñÿ ïðèñòîñóâàëüí³ ðåàêö³¿ îáì³íó: ï³äâèùóºòüñÿ âì³ñò ëàêòàòó, ëàêòàòäåã³äðîãåíàçè, ï³ðóâàòó, ñóê-
öèíàòäåã³äðîãåíàçè ó êðîâ³, ã³ïåðàêòèâàö³ÿ ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â. Âèùåçàçíà÷åí³ ÿâèùà
òàêîæ ïîâ�ÿçàí³ ç àêòèâí³ñòþ ³ìóííî¿ ñèñòåìè. Â³äîìî, ùî ó ä³òåé ³ç ÑÄ âèÿâëåíà íàäì³ðíà ïðîäóê-
ö³ÿ àíòèò³ë, ñåíñèá³ë³çîâàíèõ Ò-ê³ëåð³â äî ì³ºë³íó, àêòèâîâàíèõ Â-êë³òèí (ïðè çìåíøåíí³ ¿õ çàãàëü-
íî¿ ê³ëüêîñò³), íåéðîñïåöèô³÷íî¿ åíîëàçè, ôàêòîðà íåêðîçó ïóõëèí, ²Ë-1, ëåéêîöèòàðíî¿ åëàñòàçè
íà ôîí³ íåäîñòàòíîñò³ ïðîöåñ³â ôàãîöèòîçó òà çíèæåíí³ ê³ëüêîñò³ Ò-õåëïåð³â. Òîìó º àêòóàëüíèì
âèâ÷åííÿ ëåéêîöèò³â, ÿê îäíîãî ³ç ïîêàçíèê³â àêòèâíîñò³ ³ìóííî¿ ñèñòåìè ïðè äåïðèâàö³éíèõ âïëè-
âàõ. Äîñë³äæóâàëàñÿ ïåðèôåðè÷íà êðîâ ä³òåé â³êîì â³ä 6 äî 11 ðîê³â ³ç ÑÄ (ÿê ïðèðîäíà ìîäåëü
äèñòðåñîâèõ âïëèâ³â íåðâîâî¿ ñèñòåìè íà ôåðìåíòíó àêòèâí³ñòü ëåéêîöèò³â). Âèÿâëåíî, ùî ïðè
ñòàíäàðòí³é ëåéêîôîðìóë³ (ñâ³ä÷åííÿ â³äñóòíîñò³ ïàòîëîã³÷íèõ ñòàí³â) ñòàòèñòè÷íî äîñòîâ³ðíî çíè-
æåíèé âì³ñò ì³ºëîïåðîêñèäàçè (ÌÏÎ), âì³ñò êàò³îííèõ á³ëê³â (ÊÁ) ³ ôîñôîë³ï³ä³â (ÔË) íà ôîí³
ï³äâèùåííÿ âì³ñòó ëóæíî¿ ôîñôàòàçè (ËÔ) íåéòðîô³ë³â. Ìè ïðèïóñêàºìî, ùî çìåíøåííÿ ÌÏÎ òà
ÊÁ (ôàãîöèòèí, ëåéê³í, äåôåíçèíè, ëàêòîôåðèíè) âêàçóº íà çíèæåííÿ àíòèì³êðîáíî¿ àêòèâíîñò³
íåéòðîô³ë³â. Çíèæåííÿ âì³ñòó ÔË, ÿê³ º âàæëèâîþ ÷àñòèíîþ êë³òèííî¿ ìåìáðàíè, ìàòðèêñó, ìî-
æóòü âèòðà÷àòèñÿ ï³ä ÷àñ çá³ëüøåííÿ ïîïåðåäíüî¿ àêòèâàö³¿ ÌÏÎ. Ïðè öüîìó, àêòèâí³ñòü ËÔ âêàçóº
íà àêòèâí³ ïðîöåñè âíóòð³øíüîêë³òèííî¿ ïåðåäà÷³ ñèãíàë³â ç ìåìáðàííèõ ðåöåïòîð³â, ùî ìîæëèâî
÷åðåç âïëèâ ãîðìîíàëüíèõ ôàêòîð³â íà Â2-àäðåíîðåöåïòîðè (ï³äòâåðäæóºòüñÿ ï³äâèùåííÿì âì³ñòó
ËÔ ïðè çá³ëüøåíí³ ãîðìîíàëüíîãî ã³ïîô³çàðíî-íàäíèðêîâîçàëîçíîãî âïëèâó).
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Ñ ÈÍÄÈÂÈÄÓÀËÜÍÎ ÏÎÄÎÁÐÀÍÍÎÉ ×ÀÑÒÎÒÎÉ
Áèðþêîâà Å.À.
biotema@rambler.ru
Òàâðè÷åñêèé íàöèîíàëüíûé óíèâåðñèòåò èì. Â.È. Âåðíàäñêîãî, Ñèìôåðîïîëü

Èññëåäîâàíî âëèÿíèå óïðàâëÿåìîãî äûõàíèÿ (ÓÄ), ÷àñòîòà êîòîðîãî ñîîòâåòñòâóåò òàêîâîé ëîêà-
ëèçàöèè ìàêñèìàëüíîãî ïèêà ìîùíîñòè â íèçêî÷àñòîòíîì äèàïàçîíå ñïåêòðà ñåðäå÷íîãî ðèòìà
(ÑÐ) íà èçìåíåíèÿ ïîêàçàòåëåé âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà (ÂÑÐ) â ïðîöåññå âîññòàíîâëå-
íèÿ ïîñëå ñóáìàêñèìàëüíîãî íàãðóçî÷íîãî òåñòèðîâàíèÿ è èõ çàâèñèìîñòü îò òèïà âåãåòàòèâíîé
ðåãóëÿöèè îáñëåäóåìûõ. Â èññëåäîâàíèè ïðèíèìàëè ó÷àñòèå 24 óñëîâíî çäîðîâûõ ñòóäåíòà-âî-
ëîíòåðà, ðàçäåëåííûõ íà 3 ãðóïïû ïî 8 ÷åëîâåê â êàæäîé: I � ñî ñðåäíèìè çíà÷åíèÿìè ñòðåññ-
èíäåêñà(50<Si<200 óñë.åä.); II � ñ íèçêèìè çíà÷åíèÿìè (Si<50 óñë.åä.); III � c âûñîêèìè çíà÷åíè-
ÿìè (Si>200 óñë.åä.). Â ïåðâûé äåíü èññëåäîâàíèÿ ïîêàçàòåëè ÂÑÐ ðåãèñòðèðîâàëè ñ ïîìîùüþ
ïðîãðàììíî-àïïàðàòíîãî êîìïëåêñà «Îìåãà-Ì» ïðîâîäèëè íà ôîíå ñïîíòàííîãî äûõàíèÿ. Çàòåì
ïðîâîäèëè âåëîýðãîìåòðè÷åñêóþ (ÂÝÌ) ïðîáó è ïîâòîðíóþ ðåãèñòðàöèþ ïîêàçàòåëåé ÂÑÐ â òå÷å-
íèå 30 ìèí (6 çàïèñåé ïî 5 ìèí) âîññòàíîâèòåëüíîãî ïåðèîäà. Â ïîñëåäóþùèå 10 äíåé ýêñïåðè-
ìåíòà åæåäíåâíî â îäíî è òî æå âðåìÿ ñ îáñëåäóåìûìè ïðîâîäèëè ñåàíñû ÓÄ. Íà 10-é äåíü
ïîâòîðíî âûïîëíÿëè ïðîáó ÂÝÌ è 30-ìèíóòíóþ ðåãèñòðàöèþ ïîêàçàòåëåé ÂÑÐ. Ïîêàçàíî, ÷òî ïðå-
âåíòèâíîå âîçäåéñòâèå ÓÄ ñ èíäèâèäóàëüíî ïîäîáðàííîé ÷àñòîòîé (ÈÏ×) ïðèâîäèò ê ïîâûøåíèþ
ñêîðîñòè âîññòàíîâèòåëüíûõ ïðîöåññîâ, óâåëè÷åíèþ âàãóñíûõ âîçäåéñòâèé è îïòèìèçàöèè áàðî-
ðåôëåêòîðíîé ðåãóëÿöèè, áîëüøåé àêòèâàöèè âåãåòàòèâíîãî êîíòóðà ðåãóëÿöèè ÑÐ ïîñëå ñóáìàê-
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ñèìàëüíîé ôèçè÷åñêîé íàãðóçêè, ÷òî ñâèäåòåëüñòâóåò îá îïòèìèçàöèè ôóíêöèîíàëüíîãî ñîñòîÿ-
íèÿ, óâåëè÷åíèè àäàïòèâíûõ âîçìîæíîñòåé îðãàíèçìà è òîëåðàíòíîñòè ê ôèçè÷åñêîé íàãðóçêå îðãà-
íèçìà îáñëåäóåìûõ. Âìåñòå ñ òåì âûÿâëåíû èíäèâèäóàëüíûå ðàçëè÷èÿ â ðåàêöèè íà ÓÄÈÏ× ó
ëþäåé ñ ðàçíûì òîíóñîì ÂÍÑ. Òàê, â áîëüøåé ñòåïåíè âîññòàíîâëåíèå èçó÷åííûõ ïîêàçàòåëåé
ÂÑÐ ïðîèñõîäèëî ó îáñëåäóåìûõ ñ âûñîêèìè çíà÷åíèÿìè Si, õàðàêòåðèçóþùèõñÿ ñèìïàòè÷åñêèì
òèïîì âåãåòàòèâíîé ðåãóëÿöèè.

ÐÎËÜ ÅÍÄÎÒÅË²Þ Ó ÌÅÕÀÍ²ÇÌ² ÑÊÎÐÎÒËÈÂÈÕ ÐÅÀÊÖ²É ÂÎÐ²ÒÍÎ¯ ÂÅÍÈ
ÏÅ×²ÍÊÈ ÙÓÐ²Â Ï²Ä Ä²ªÞ ÑÅÐÎÒÎÍ²ÍÓ
Âèíîãðàäîâà Î.Î., Ïàñ³÷í³÷åíêî Î.Ì., ßí÷óê Ï.².
alenka_vinogradova@ukr.net
Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà, Êè¿â

Â³äîìî, ùî ñåðîòîí³í ìàº âèðàæåíèé çâóæóþ÷èé âïëèâ íà ñóäèíè ïå÷³íêè. Ë³òåðàòóðí³ äàí³ âêàçó-
þòü íà òå, ùî éîãî ä³ÿ íà âîð³òíó âåíó (ÂÂ) îïîñåðåäêîâóºòüñÿ ÷åðåç ñïåöèô³÷í³ ðåöåïòîðè, ëîêàë-
³çîâàí³ íà ãëàäåíüêîì�ÿçîâèõ êë³òèíàõ (ÃÌÊ). Ïðîòå ³ñíóþòü äàí³ ïðî åíäîòåë³éçàëåæíèé âïëèâ
ñåðîòîí³íó íà ñóäèíè áàñåéíó ÂÂ. Åêñïåðèìåíòè áóëè ïðîâåäåí³ íà 20 ³çîëüîâàíèõ ³ ïåðôóçîâàíèõ
ï³ä³ãð³òèì ðîç÷èíîì Ò³ðîäå ïðåïàðàòàõ ÂÂ á³ëèõ áåçïîð³äíèõ ùóð³â. Âèõ³äíèé ïàñèâíèé íàòÿã ñóäè-
íè ñòàíîâèâ 10 ìÍ. Ñêîðîòëèâ³ ðåàêö³¿ ÂÂ ðåºñòðóâàëè ç âèêîðèñòàííÿì òåíçîìåòðè÷íî¿ óñòàíîâêè.
Ó ïåðø³é ñåð³¿ äîñë³ä³â âèâ÷àëè âïëèâ ñåðîòîí³íó íà òîíóñ ÃÌÊ ïðåïàðàò³â ÂÂ ç ö³ë³ñíèì åíäî-
òåë³ºì. Ñåðîòîí³í ó êîíöåíòðàö³¿ 0,01 ìêìîëü/ë, ùî º áëèçüêîþ äî ô³ç³îëîã³÷íî¿, âèêëèêàâ çíèæåí-
íÿ òîíóñó ÂÂ íà 0,13[0,13; 0,14]ìÍ (n=10) â³äíîñíî âèõ³äíîãî ð³âíÿ. Ðåàêö³ÿ ðîçâèâàëàñÿ ïðîòÿ-
ãîì 10 õâ ç ìîìåíòó ïî÷àòêó ïåðôóç³¿ ñóäèííèõ ïðåïàðàò³â ðîç÷èíîì ñåðîòîí³íó. Ó äðóã³é ñåð³¿
åêñïåðèìåíò³â âèâ÷àëè âïëèâ ñåðîòîí³íó (0,01 ìêìîëü/ë) íà òîíóñ äååíäîòåë³çîâàíèõ ³çîëüîâàíèõ
ïðåïàðàò³â ÂÂ. Çà òàêèõ óìîâ ñåðîòîí³í âèêëèêàâ ñêîðî÷åííÿ ì�ÿçîâèõ ïðåïàðàò³â ÂÂ ç àìïë³òóäîþ
0,3[0,2; 0,3]ìÍ (n=10). Òàêèì ÷èíîì, âïëèâ ñåðîòîí³íó íà òîíóñ ÂÂ, ³ìîâ³ðíî, çóìîâëåíèé àêòèâó-
âàííÿì ð³çíèõ ï³äòèï³â ñåðîòîí³íîâèõ ðåöåïòîð³â, ðîçòàøîâàíèõ ÿê íà ÃÌÊ, òàê ³ íà åíäîòåë³¿ ñóäè-
íè. Îòðèìàí³ ðåçóëüòàòè âêàçóþòü íà òå, ùî çàãàëüíà ðåàêö³ÿ ðîçñëàáëåííÿ ÃÌÊ ïðåïàðàò³â ÂÂ ç
íåïîøêîäæåíèì åíäîòåë³ºì, ³íäóêîâàíà ñåðîòîí³íîì ó ô³ç³îëîã³÷í³é êîíöåíòðàö³¿, îïîñåðåäêîâóºòüñÿ
åíäîòåë³îöèòàìè, ÿê³ âèä³ëÿþòü äèëàòàòîðí³ ôàêòîðè, ìîæëèâî, ïðîñòàöèêë³í àáî îêñèä àçîò. Òàêèé
åíäîòåë³éçàëåæíèé äèëàòàòîðíèé åôåêò ñåðîòîí³íó ó ÂÂ, î÷åâèäíî, ïåðåêðèâàº ìîæëèâå ï³äâèùåí-
íÿ ñóäèííîãî òîíóñó âíàñë³äîê ïðÿìîãî âïëèâó ðå÷îâèíè íà ÃÌÊ âåíè.

ÂÏËÈÂ Â²ËÎÇÅÍÓ ÍÀ ÀÄÀÏÒÀÖ²ÉÍ² ÐÅÇÅÐÂÈ ÎÐÃÀÍ²ÇÌÓ ÑÏÎÐÒÑÌÅÍ²Â
Ãóæâà Î.²., Øåéêî Â.².
interliycin@mail.ru
Ëóãàíñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà

Ñò³éê³ñòü äî åìîö³éíèõ ³ ô³çè÷íèõ íàâàíòàæåíü â óìîâàõ ñó÷àñíîãî ñóñï³ëüñòâà º îäí³ºþ ç íàéá³ëüø
àêòóàëüíèõ ïðîáëåì òåïåð³øíüî¿ ô³ç³îëîã³÷íî¿ íàóêè. Íèí³ çíà÷íà óâàãà ïðèä³ëÿºòüñÿ âèâ÷åííþ ìå-
õàí³çì³â âçàºìîä³¿ íåðâîâî¿, ³ìóííî¿ òà åíäîêðèííî¿ ñèñòåì ç êîíöåïòóàëüíèõ ïîçèö³é ñèñòåìíîãî
ï³äõîäó íà ð³âí³ ö³ë³ñíîãî îðãàí³çìó, çîêðåìà, çà óìîâ àäàïòàö³¿ äî ô³çè÷íèõ íàâàíòàæåíü. Âèêëàäå-
íå âèùå ñâ³ä÷èòü ïðî àêòóàëüí³ñòü ïðîâåäåííÿ íàóêîâèõ äîñë³äæåíü ó òàêîìó íàïðÿì³ ô³ç³îëîã³¿, ÿê
âçàºìîçâ�ÿçêè ôóíêö³é ñèñòåìè ³ìóí³òåòó òà ïîêàçíèêè ãîìåîñòàçó ó îñ³á, ÿê³ çàéìàþòüñÿ ñïîðòîì
â óìîâàõ àêòèâàö³¿ êë³òèííî¿ ëàíêè ñèñòåìíîãî ³ìóí³òåòó (³ìóíîñòèìóëÿòîðîì â³ëîçåí). Îáñòåæåíî
ñïîðòñìåí³â ð³çíîãî ð³âíÿ ï³äãîòîâêè ³ãðîâèõ âèä³â ñïîðòó. Âèêîðèñòîâóâàëè òàê³ ìåòîäèêè: âèçíà-
÷åííÿ çàãàëüíî¿ ê³ëüêîñò³ ëåéêîöèò³â ó ïåðèôåð³éí³é êðîâ³, ëåéêîöèòàðíî¿ ôîðìóëè, çàãàëüíî¿ òà
â³äíîñíî¿ ê³ëüêîñò³ ìîíîöèò³â, íåéòðîô³ë³â, çàãàëüíî¿ òà â³äíîñíî¿ ê³ëüêîñò³ Ò-ë³ìôîöèò³â óñ³õ ¿õ
ñóáïîïóëÿö³é, Â-ë³ìôîöèò³â, ïðèðîäíèõ ê³ëåð³â, êîíöåíòðàö³þ ³ìóíîãëîáóë³í³â êëàñ³â Ig A, Ig M, Ig G
ó ñèðîâàòö³ êðîâ³; òà á³îõ³ì³÷í³ ïîêàçíèêè êðîâ³ (á³ë³ðóá³í, êðåàòèí³í, õëîð, íàòð³é, êàë³é, çàãàëü-
íèé á³ëîê, ñå÷îâèíà, òèìîëîâà ïðîáà, ÀñÀÒ, ÀëÀÒ, α-àì³ëàçà òà àëüáóì³í). Ðåãóëÿðí³ çàíÿòòÿ ñïîðòîì
ñóïðîâîäæóþòüñÿ äèñôóíêö³ºþ ñèñòåìíîãî ³ìóí³òåòó òà íåãàòèâíèìè çì³íàìè ïîêàçíèê³â ãîìåîñ-
òàçó, ùî ñâ³ä÷èòü ïðî ïîðóøåííÿ òà ïîñëàáëåííÿ àäàïòàö³éíèõ ìîæëèâîñòåé ³ ðåçåðâ³â îðãàí³çìó.
Âèêîðèñòàííÿ â³ëîçåíó ó ñïîðòñìåí³â ïîçèòèâíî âïëèâàº íà àáñîëþòíó òà â³äíîñíó ê³ëüê³ñòü ²ÊÊ,
ùî ïðèçâîäèòü äî çðîñòàííÿ àáñîëþòíî¿ òà â³äíîñíî¿ ê³ëüêîñò³ çàãàëüíîãî ïóëó ë³ìôîöèò³â çà ðàõó-
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íîê CD3+-ë³ìôîöèò³â; àáñîëþòíî¿ ê³ëüêîñò³ ³ìóíîðåãóëÿòîðíèõ Ò-ë³ìôîöèò³â, à ñàìå: ï³äâèùóºòüñÿ
àáñîëþòíà ê³ëüê³ñòü Ò-õåëïåð³â/³íäóêòîð³â íà 37,5 %, öèòîòîêñè÷íèõ Ò-ñóïðåñîð³â íà 56,52 %.
Îñíîâí³ ïîêàçíèêè êë³òèííî¿ ëàíêè ñèñòåìíîãî ³ìóí³òåòó ï³ä âïëèâîì â³ëîçåíó ïîêðàùóþòüñÿ. Â
ãóìîðàëüí³é ëàíö³ ñèñòåìíîãî ³ìóí³òåòó ñïîñòåð³ãàëîñÿ ï³äâèùåííÿ àáñîëþòíî¿ ê³ëüêîñò³ CD19+-
ë³ìôîöèò³â ³ êîíöåíòðàö³¿ Ig G. Àêòèâàö³ÿ êë³òèííî¿ ëàíêè ñèñòåìíîãî ³ìóí³òåòó ñóïðîâîäæóâàëàñÿ
ïîêðàùåííÿì ïîêàçíèê³â ãîìåîñòàçó. Òàêèì ÷èíîì, àêòèâàö³ÿ êë³òèííî¿ ëàíêè ³ìóí³òåòó ó ñïîðò-
ñìåí³â íîñèòü ³ìóíîðåàá³ë³òàö³éíèé õàðàêòåð ³ ïîë³ïøóº àäàïòàö³þ.

×È ª �Ì²ÒÎÕÎÍÄÐ²ÀËÜÍÈÉ ÔÀÊÒÎÐ� ÌÀÐÊÅÐÎÌ
ÓÒÂÎÐÅÍÍß Ì²ÒÎÕÎÍÄÐ²ÀËÜÍÈÕ ÏÎÐ?
Äîáðîâîëüñüêèé Ô.Â.
f_dobr@biph.kiev.ua
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î.Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Ó ïðîöåñ³ ïîøóêó íàìè íîâèõ øëÿõ³â êîðåêö³¿ ðåïåðôóç³éíèõ ïîøêîäæåíü ì³îêàðäà âèíèêëà ïî-
òðåáà óòî÷íåííÿ çíà÷åííÿ �ì³òîõîíäð³àëüíîãî ôàêòîðà� (ÌÔ) ÿê ìàðêåðà óòâîðåííÿ ì³òîõîíäð³àëü-
íèõ ïîð (ÌÏ). Ó äîñë³äæåíí³ çä³éñíþºòüñÿ ïåðåâ³ðêà ìàðêåðíîãî çíà÷åííÿ ÌÔ, ùî âèâ³ëüíÿºòüñÿ
íà ïî÷àòêó ðåïåðôóç³¿, à òàêîæ ïîøóê ìîæëèâîãî ïîÿñíåííÿ çâ�ÿçêó ì³æ óòâîðåííÿì ÌÏ òà âèâ³ëü-
íåííÿì ÌÔ. ²øåì³¿ (20 õâ) òà íàñòóïíî¿ ðåïåðôóç³¿ (40 õâ) çàâäàâàëè ³çîëüîâàíèì ñåðöÿì ìîðñü-
êèõ ñâèíîê, ùî ïåðôóçóâàëèñÿ çà Ëàíãåíäîðôîì. Îö³íþâàëè ïîêàçíèêè ñêîðîòëèâî¿ àêòèâíîñò³
(ÑÀ) òà ïðîâîäèëè ç³ñòàâëåííÿ ñòóïåíÿ â³äíîâëåííÿ ÑÀ íà ðåïåðôóç³¿ òà ê³ëüêîñò³ ÌÔ, ùî âèçíà÷à-
ëàñÿ ñïåêòðîôîòîìåòðè÷íî. Â ïåðø³é ç òðüîõ äîñë³äíèõ ãðóï çä³éñíþâàëè êîíòðîëüíó ³øåì³þ-ðå-
ïåðôóç³þ. Â äâîõ ³íøèõ ³øåì³þ-ðåïåðôóç³þ ïîºäíóâàëè ç ïðîòåêòèâíèìè âïëèâàìè: îõîëîäæåí-
íÿì ñåðöÿ ï³ä ÷àñ ³øåì³¿ (ãðóïà 2) òà ïîïåðåäí³ì îäíîðàçîâèì ãîäóâàííÿì òâàðèí ìåëàòîí³íîì ó
äîç³ 10 ìã/êã çà 1 ãîä äî ïî÷àòêó äîñë³äà (ãðóïà 3). ²ñòîòí³øå â ïîð³âíÿíí³ ç êîíòðîëåì â³äíîâëåí-
íÿ ÑÀ íà ðåïåðôóç³¿ â ãðóïàõ 2 ³ 3 ñâ³ä÷èëî ïðî çíà÷íó åôåêòèâí³ñòü ïðîòåêòèâíèõ âïëèâ³â, ùî áóëè
âèêîðèñòàí³. Ïðè öüîìó á³ëüø ïîâíå â³äíîâëåííÿ ñïîñòåð³ãàëîñÿ â ãðóï³ 3. Òàê, íà 20-é õâèëèí³
ðåïåðôóç³¿ òèñê ó ë³âîìó øëóíî÷êó â ãðóï³ 1 ñòàíîâèâ â ñåðåäíüîìó 65%, à â ãðóïàõ 2 ³ 3 � 81%
â³ä äî³øåì³÷íîãî ð³âíÿ (Ð<0,01). Â³äïîâ³äí³ çíà÷åííÿ äëÿ ðîáîòè ñåðöÿ � 66, 82 ³ 83% (Ð<0,01).
Äëÿ dP/dtmax� 65, 84 ³ 85% (Ð<0,01), äëÿ dP/dtmin� 66, 81 ³ 85% (Ð<0,01). Ê³ëüê³ñòü ÌÔ â ãðóï³ 2
áóëà çíà÷íî íèæ÷îþ, í³æ ó êîíòðîë³ (0,047 ³ 0,183 óì. îä. â³äïîâ³äíî, Ð<0,001). Â ãðóï³ 3 â³ðîã³ä-
íèõ â³äì³ííîñòåé ó ïîð³âíÿíí³ ç êîíòðîëåì íå áóëî. Äîäàòêîâå âèçíà÷åííÿ ÷àñó (â ñåêóíäàõ) â³ä
ïî÷àòêó ³øåì³¿ äî ïîâíîãî ïðèïèíåííÿ ñêîðî÷åíü âèÿâèëî â³äñóòí³ñòü â³ðîã³äíî¿ ð³çíèö³. Íåîäíàêî-
âèé õàðàêòåð çì³í ê³ëüêîñò³ ÌÔ â óìîâàõ ð³çíèõ ïðîòåêòèâíèõ âïëèâ³â äàº çìîãó çðîáèòè ê³ëüêà
ïîÿñíåíü. Ñåðåä íèõ ³ òàêå, ÿêå ïîâí³ñòþ çàïåðå÷óº ðîëü ÌÔ ÿê ìàðêåðà óòâîðåííÿ ÌÏ. Òàêèì
÷èíîì, ìîæíà çðîáèòè âèñíîâîê ïðî â³äñóòí³ñòü íàðàç³ äîñòàòíüîãî ðîçóì³ííÿ ïðèðîäè ÌÔ òà éîãî
çâ�ÿçêó ç óòâîðåííÿì ÌÏ. Íà íàøó äóìêó, ïîòð³áí³ ïîäàëüø³ äîñë³äæåííÿ â çàçíà÷åíîìó íàïðÿìêó.

ÂÏËÈÂ Ñ²ÐÊÎÂÎÄÍÞ ÍÀ Ì²ÒÎÕÎÍÄÐ²ÀËÜÍÅ ÄÈÕÀÍÍß ÑÅÐÖß ÙÓÐ²Â
Äîðîôåºâà Í.Î.
dorofeyva@mail.ru
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Äëÿ âèçíà÷åííÿ âïëèâó ñ³ðêîâîäíþ â êîíöåíòðàö³¿, áëèçüê³é äî åíäîãåííî¿, íà åôåêòèâí³ñòü äèõàí-
íÿ ³ îêèñíîãî ôîñôîðèëþâàííÿ ì³òîõîíäð³é ñåðöÿ ùóð³â in vivo, ïðîâåäåí³ äîñë³äæåííÿ íà ùóðàõ
ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ òà êîíòðîëüíî¿ ãðóïè ë³í³¿ Â³ñòàð. Äëÿ äîñë³äæåííÿ âïëèâó ñ³ðêîâîäíþ
in vivo ùóðàì ó ñâ³äîìîñò³ ïðîâîäèëè ³í�ºêö³þ äîíîðà ñ³ðêîâîäíþ NaHS ó êîíöåíòðàö³¿ 56 ìêìîëü/ë
(âíóòð³øíüîî÷åðåâèííî) òà ÷åðåç 30 õâ âèêîðèñòîâóâàëè â äîñë³ä. Ì³òîõîíäð³¿ ñåðöÿ ùóð³â âèä³ëÿ-
ëè ìåòîäîì äèôåðåíö³àëüíîãî öåíòðèôóãóâàííÿ. Ïðîöåñè ì³òîõîíäð³àëüíîãî äèõàííÿ äîñë³äæóâà-
ëè çà äîïîìîãîþ ïðèëàäó Îêñèãðàô («Hansatech instruments»). Ôóíêö³îíàëüíèé ñòàí ì³òîõîíäð³é
âèçíà÷àëè ìåòîäîì ×àíñà òà Â³ëüÿìñà. Âèÿâëåíî äîñòîâ³ðíå ï³äâèùåííÿ øâèäêîñò³ ñïîæèâàííÿ
êèñíþ â ñòàíàõ V2, V3,V4 ïðè ä³¿ ñ³ðêîâîäíþ in vivo ó ùóð³â êîíòðîëüíî¿ ãðóïè òà ó òâàðèí ç³
ñïîíòàííîþ ã³ïåðòåíç³ºþ. Ïðîòå êðàòí³ñòü ï³äâèùåííÿ áóëà ð³çíîþ. Òàê, ó ñòàí³ â³äíîñíîãî ñïîêîþ
V2 ó ùóð³â êîíòðîëüíî¿ ãðóïè øâèäê³ñòü ñïîæèâàííÿ êèñíþ çá³ëüøèëàñü â 2,7 ðàçà, à ó ùóð³â ç³
ñïîíòàííîþ ã³ïåðòåíç³ºþ � â 1,6 ðàçà. ÀÄÔ-ñòèìóëüîâàíå äèõàííÿ ì³òîõîíäð³é ñåðöÿ ó ùóð³â êîí-
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òðîëüíî¿ ãðóïè çá³ëüøèëîñÿ â 2,4 ðàçà (P<0,01), à ó ùóð³â ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ � â 1,6 ðàçà
(P <0,05). Ïðîòå âèÿâëåíî, ùî ó ùóð³â êîíòðîëüíî¿ ãðóïè ïðè âïëèâ³ ñ³ðêîâîäíþ in vivo íà 29,4%
çìåíøóâàâñÿ äèõàëüíèé êîíòðîëü (P<0,05), ÿêèé â³äîáðàæàº ñòóï³íü ñïðÿæåííÿ ïðîöåñ³â äèõàííÿ
³ ôîñôîðèëþâàííÿ. À ó ùóð³â ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ íå â³äì³÷àëîñÿ äîñòîâ³ðíîãî çíèæåííÿ
äèõàëüíîãî êîíòðîëþ. Òàêèì ÷èíîì, âïëèâ ñ³ðêîâîäíþ íà ì³òîõîíäð³àëüíå äèõàííÿ ñåðöÿ ó ùóð³â
ç³ ñïîíòàííîþ ã³ïåðòåíç³ºþ òà ùóð³â êîíòðîëüíî¿ ãðóïè áóâ ð³çíèé.

ÇÀËÅÆÍ²ÑÒÜ ÆÎÂ×ÎÑÅÊÐÅÒÎÐÍÎ¯ ÔÓÍÊÖ²¯ ÏÅ×²ÍÊÈ ÙÓÐ²Â Ð²ÇÍÎÃÎ
Â²ÊÓ Â²Ä ÀÊÒÈÂÍÎÑÒ² ÏÀÐÀÑÈÌÏÀÒÈ×ÍÎ¯ ÍÅÐÂÎÂÎ¯ ÑÈÑÒÅÌÈ
ªñ³îíîâà Þ. Ì., Ëÿùåíêî Ò. Ï., Âåñåëüñüêèé Ñ. Ï.
lestat6662008@meta.ua
Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà

Ôóíêö³îíóâàííÿ îðãàí³â òðàâíîãî òðàêòó çàëåæèòü â³ä àêòèâíîñò³ ð³çíèõ â³ää³ë³â âåãåòàòèâíî¿ íå-
ðâîâî¿ ñèñòåìè. Ïðîöåñè âèä³ëåííÿ òà óòâîðåííÿ æîâ÷³ ïåðåáóâàþòü ï³ä ïåðåâàæíèì âïëèâîì ïàðà-
ñèìïàòè÷íîãî â³ää³ëó. Ôóíêö³îíóâàííÿ ãåïàòîá³ë³àðíî¿ ñèñòåìè ìàº ïåâí³ â³êîâ³ îñîáëèâîñò³. Îò-
ðèìàí³ ÷èñëåíí³ äàí³ ç öüîãî ïèòàííÿ º äîñèòü ñóïåðå÷ëèâèìè, òîìó öå ³ ñòàëî ìåòîþ íàøèõ
äîñë³äæåíü. Äîñë³äè ïðîâîäèëè íà á³ëèõ ùóðàõ-ñàìöÿõ òðüîõ â³êîâèõ ãðóï: þâåí³ëüí³ (130-175 ã),
çð³ë³ (200-250 ã) òà ñòàð³ (300-350 ã) â óìîâàõ ãîñòðîãî åêñïåðèìåíòó ç â³äïðåïàðîâàíîþ òà êàíþ-
ëüîâàíîþ æîâ÷íîþ ïðîòîêîþ ï³ä ò³îïåíòàëîâèì íàðêîçîì (5 ìã/100 ã). Îá�ºìíó øâèäê³ñòü õîëåðå-
çó âèì³ðþâàëè âïðîäîâæ 3 ãîä äîñë³äó ³ ðîçðàõîâóâàëè â íàíîìåòðàõ íà 1 ã ìàñè ò³ëà òâàðèíè çà
õâèëèíó äîñë³äó. Ó âîð³òíó âåíó òâàðèíàì ÷åðåç êàòåòåð ââîäèëè àòðîï³í ç ðîçðàõóíêó 0,15 ìã íà
100 ã. Êîíòðîëüí³é ãðóï³ òâàðèí ââîäèëè ëèøå ô³ç³îëîã³÷íèé ðîç÷èí (0,1 ìë íà 100 ã). Ó êîíò-
ðîëüíèõ äîñë³äàõ ñïîñòåð³ãàëîñÿ ïîñòóïîâå çíèæåííÿ ð³âíÿ õîëåðåçó âïðîäîâæ åêñïåðèìåíòó, ùî,
áåçóìîâíî, ïîâ�ÿçàíå ç âòðàòîþ æîâ÷íèõ êèñëîò (ÆÊ) ÿê îñíîâíèõ ñàìîðåãóëÿòîð³â æîâ÷îóòâî-
ðåííÿ. Ïîð³âíÿíî ç³ ùóðàìè çð³ëî¿ ãðóïè ïîêàçíèêè æîâ÷íî¿ ñåêðåö³¿ ó òâàðèí þâåí³ëüíî¿ ãðóïè
õàðàêòåðèçóþòüñÿ ã³ïåðôóíêö³ºþ, à ó ùóð³â ñòàðî¿ ãðóïè � ã³ïîñåêðåö³ºþ. Çàñòîñóâàííÿ óí³âåð-
ñàëüíîãî áëîêàòîðà Ì-õîë³íîðåöåïòîð³â àòðîï³íó ïðèçâîäèòü äî ëàâèíîïîä³áíîãî çíèæåííÿ ð³âíÿ
îá�ºìíî¿ øâèäêîñò³ õîëåñåêðåö³¿ ó ùóð³â þâåí³ëüíî¿ ãðóïè, ìåíø âèðàæåíî¿ õîëåñòàòè÷íî¿ ðåàêö³¿
ó ñòàðèõ ùóð³â íà ôîí³ ïðàêòè÷íî íåçì³ííî¿ æîâ÷îñåêðåòîðíî¿ ôóíêö³¿ ïå÷³íêè ñòàòåâîçð³ëèõ òâà-
ðèí. Âèõîäÿ÷è ç âèùåâèêëàäåíîãî ìîæíà çðîáèòè íàñòóïí³ âèñíîâêè: 1. Æîâ÷îñåêðåòîðíà ôóíêö³ÿ
ó þâåí³ëüíèõ ùóð³â ïåðåáóâàº â ìàêñèìàëüí³é çàëåæíîñò³ â³ä àêòèâíîñò³ ïàðàñèìïàòè÷íîãî â³ää³ëó
àâòîíîìíî¿ íåðâîâî¿ ñèñòåìè. 2. Ó ùóð³â çð³ëîãî â³êó íåäîñòàòí³ñòü ïàðàñèìïàòèêè êîìïåíñóþòü
ïàðàëåëüí³ íåçàëåæí³ ìåõàí³çìè ðåãóëÿö³¿. 3. Ïåâíà çàëåæí³ñòü ð³âíÿ õîëåðåçó ó ùóð³â ñòàðî¿ ãðóïè
â³ä òîíóñó ïàðàñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè ñâ³ä÷èòü ïðî ìîæëèâó â³êîâó àòðîô³þ âèùåçàçíà÷å-
íèõ ìåõàí³çì³â êîìïåíñàö³¿.

ÂÏËÈÂ ωωωωω-3 ÏÎË²ÍÅÍÀÑÈ×ÅÍÈÕ ÆÈÐÍÈÕ ÊÈÑËÎÒ ÍÀ ÑÒÐÓÊÒÓÐÍ² ÇÌ²ÍÈ
ÊÎÍÅÊÑÈÍÓ-43 ÏÐÈ ÑÒÐÅÏÒÎÇÎÒÎÖÈÍ²ÍÄÓÊÎÂÀÍÎÌÓ ÖÓÊÐÎÂÎÌÓ
Ä²ÀÁÅÒ²
Æóêîâñüêà À.Ñ.1, Øèø À. Ì1., Áåíîâà Ò.2, Òð³áóëîâà Í.2, Ìîéáåíêî Î.Î.1

a.zhukovska@gmail.com
1 ²íñòèòóò ô³ç³îëîã³¿ ³ìåí³ Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â,
2Institute for Heart Research, Slovak Academy of Sciences, Bratislava

Êîíåêñèíè - öå ñàðêîëåìàëüí³ á³ëêè, ÿê³, çãðóïîâóþ÷èñü, óòâîðþþòü íàï³âêàíàë êîíåêñîí. Ó ù³ëèííèõ
êîíòàêòàõ øëóíî÷êà ñåðöÿ åêñïðåñóºòüñÿ ïåðåâàæíî êîíåêñèí-43, ÿêèé º ãîëîâíèì ó ïåðåäà÷³ åëåê-
òðè÷íîãî ñèãíàëó ïî ñåðöþ. Ïîðóøåííÿ ôóíêö³¿ ù³ëèííèõ êîíòàêò³â ïðèçâîäèòü äî ïîã³ðøåííÿ
ñåðöåâî¿ ïðîâ³äíîñò³, âîäíî÷àñ â³äîìî ïðî ïîøêîäæåííÿ ñåðöåâî¿ ïðîâ³äíîñò³ ïðè ä³àáåò³. Ç ³íøî-
ãî áîêó º â³äîìîñò³, ùî ω-3 ïîë³íåíàñè÷åí³ æèðí³ êèñëîòè (ÏÍÆÊ) ïîêðàùóþòü ôóíêö³îíóâàííÿ
ñåðöÿ çà óìîâ ð³çíîìàí³òíî¿ ïàòîëîã³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè. Òàêèì ÷èíîì, íàìè áóëî ïîñòàâ-
ëåíî çà ìåòó äîñë³äèòè âïëèâ ω-3 ÏÍÆÊ íà ñòðóêòóðí³ çì³íè êîíåêñèíó-43 ó «ä³àáåòè÷íîìó» ñåðö³.
Äëÿ äîñë³äó âèêîðèñòàíî ñàìö³â ùóð³â, ÿêèõ ðîçïîä³ëåíî íà 3 ãðóïè: 1 � êîíòðîëü, 2 � ùóðè ç³
ñòðåïòîçîòîöèí³íäóêîâàíèì (50 ìã/êã) öóêðîâèì ä³àáåòîì (ÖÄ), 3 � ùóðè ç³ ñòðåïòîçîòîöèí³íäóêî-
âàíèì ÖÄ, ÿê³ ïðîòÿãîì 4 òèæ îòðèìóâàëè ω-3 ÏÍÆÊ (0,1 ìë/100 ã çà äîáó). Âèÿâëåíî, ùî çà
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äîïîìîãîþ ω-3 ÏÍÆÊ â³äáóâàºòüñÿ ìîäèô³êàö³ÿ æèðíîêèñëîòíîãî ñêëàäó êë³òèííèõ ìåìáðàí ñåð-
öÿ. Çà ðåçóëüòàòàìè ³ìóíîôëóîðåñöåíòíîãî àíàë³çó ïðè ÖÄ ñïîñòåð³ãàºòüñÿ ïîðóøåííÿ ðîçïîä³ëó,
äåçîðãàí³çàö³ÿ ³ ëàòåðàë³çàö³ÿ êîíåêñèíó-43, çá³ëüøåííÿ ÷èñëà ³ìóíîðåàêòèâíèõ éîãî ÷àñòèíîê ó
âñòàâíèõ äèñêàõ ïîð³âíÿíî ç êîíòðîëåì. Îòðèìàííÿ ùóðàìè ω-3 ÏÍÆÊ ñïðèÿëî íîðìàë³çàö³¿ ðîç-
ïîä³ëó êîíåêñèíó-43 ïðè åêñïåðèìåíòàëüíîìó ÖÄ, à ÷èñëî ³ìóíîðåàêòèâíèõ éîãî ÷àñòèíîê íàáëè-
çèëîñÿ äî êîíòðîëüíèõ çíà÷åíü. Îòæå, âæèâàííÿ ω-3 ÏÍÆÊ ïîêðàùóº ñòðóêòóðí³ çì³íè êîíåêñèíó-
43, âèêëèêàí³ ÖÄ, ³ ìîæå áóòè êîðèñíèì ó çíèæåíí³ ðèçèêó ñåðöåâî-ñóäèííèõ óñêëàäíåíü çà ö³º¿
ïàòîëîã³¿.

ÝÔÔÅÊÒÛ ÄÅÃÀÇÀÖÈÈ ÊÐÎÂÈ  IN VITRO
Çèí÷åíêî À.À.
alinazina@gmail.com
Äîíåöêèé íàöèîíàëüíûé óíèâåðñèòåò

Ñîäåðæàíèå ðàñòâîðåííîãî â êðîâè âîçäóõà in vivo ìîæåò ìåíÿòüñÿ ïîä äåéñòâèåì âíåøíèõ ôèçè-
÷åñêèõ ôàêòîðîâ òàêèõ, íàïðèìåð, êàê äàâëåíèå, óëüòðàçâóêîâûå èëè ýëåêòðîìàãíèòíûå ïîëÿ. Â
íàñòîÿùåé ðàáîòå èññëåäîâàíû áèîëîãè÷åñêèå ýôôåêòû äåãàçàöèè êðîâè in vitro, ñ öåëüþ âûÿâèòü
âëèÿíèå ðàñòâîðåííîãî âîçäóõà íà ôóíêöèîíèðîâàíèå ôîðìåííûõ ýëåìåíòîâ êðîâè è óñòàíîâèòü
ñîïóòñòâóþùèå äåãàçàöèè èçìåíåíèÿ ïîêàçàòåëåé êðîâè. Äåãàçàöèÿ ïðîâîäèëàñü ìåòîäîì öåíòðè-
ôóãèðîâàíèÿ îáðàçöîâ êðîâè èëè ïëàçìû, äëÿ ÷åãî ïðåäâàðèòåëüíî áûëè ïîëó÷åíû ãðàäóèðîâî÷-
íûå êðèâûå, ñâÿçûâàþùèå ïðîäîëæèòåëüíîñòü öåíòðèôóãèðîâàíèÿ ñî ñòåïåíüþ äåãàçàöèè. Ïîêà-
çàíî, ÷òî ïîñëåäíÿÿ íåìîíîòîííî âëèÿåò íà ñêîðîñòü îñåäàíèÿ ýðèòðîöèòîâ (ÑÎÝ) è ÷òî ýòè èçìåíåíèÿ
îáóñëîâëåíû, â ïåðâóþ î÷åðåäü, äåãàçàöèåé ïëàçìû è àäñîðáöèåé ìèêðîïóçûðüêîâ âîçäóõà íà
ìåìáðàíàõ ýðèòðîöèòîâ. Çàòåì îïðåäåëÿëàñü êîíöåíòðàöèÿ ãëþêîçû â ïëàçìå ñ ðàçëè÷íûì ñîäåð-
æàíèåì ðàñòâîðåííîãî âîçäóõà, à òàêæå â ñàìèõ ýðèòðîöèòàõ, èíêóáèðîâàííûõ â ïëàçìå ïîñëå
öåíòðèôóãèðîâàíèÿ. Ïîêàçàíî, ÷òî ïîñëå 10 ìèí öåíòðèôóãèðîâàíèÿ (ñîãëàñíî ñòàíäàðòíîé ìåòî-
äèêå) ñîäåðæàíèå ãëþêîçû â ïëàçìå ñíèæàåòñÿ íà 10%, óâåëè÷åíèå ïðîäîëæèòåëüíîñòè ëèáî ïî-
âòîðíîå öåíòðèôóãèðîâàíèå âûâîäèò ýòîò ïîêàçàòåëü çà ãðàíèöû íîðìû äëÿ çäîðîâûõ ëþäåé, à äëÿ
áîëüíûõ ñàõàðíûì äèàáåòîì � ïåðåâîäèò â íîðìó. Ïðè ýòîì ñîäåðæàíèå ãëèêîçèëèðîâàííîãî ãå-
ìîãëîáèíà (HbA1c) èçìåíÿåòñÿ íåìîíîòîííî ñ óâåëè÷åíèåì âðåìåíè îáðàáîòêè ïëàçìû êàê áîëü-
íûõ ëþäåé, òàê è çäîðîâûõ. Èññëåäîâàíèå äèíàìèêè ñâåðòûâàíèÿ ïëàçìû ïîêàçàëî, ÷òî àêòèâ-
íîñòü ñâåðòûâàþùåé ñèñòåìû çàâèñèò îò êîíöåíòðàöèè ðàñòâîðåííîãî â ïëàçìå âîçäóõà íåìîíîòîííî.
Ñ ðîñòîì äåãàçàöèè âðåìÿ ñâåðòûâàíèÿ ïî âíóòðåííåìó ïóòè ðåçêî ðàñòåò, à ïî âíåøíåìó � ïàäàåò.
Ïðè ýòîì óâåëè÷èâàåòñÿ àêòèâíîñòü èîíîâ êàëüöèÿ, èíèöèèðóþùèõ ñâåðòûâàíèå. Ïîñëå íàñûùå-
íèÿ îáðàçöîâ ïëàçìû âîçäóõîì àêòèâíîñòü ïðîòðîìáèíàçû âîçâðàùàëàñü ê èñõîäíîìó çíà÷åíèþ.
Ïðè äåãàçàöèè ñûâîðîòêè êðîâè íàáëþäàåòñÿ óâåëè÷åíèå äîëè ëèïèäíîé ÷àñòè â β-ëèïîïðîòåèäàõ.
Ñ ðîñòîì âðåìåíè öåíòðèôóãèðîâàíèÿ ñóùåñòâåííî óìåíüøàåòñÿ ÷èñëî ëåéêîöèòîâ è óâåëè÷èâà-
åòñÿ ðÍ ñïèííîìîçãîâîé æèäêîñòè. Òàêèì îáðàçîì, íåêîíòðîëèðóåìîå íàñûùåíèå âîçäóõîì èëè
äåãàçàöèÿ êðîâè ìîæåò ïðèâîäèòü ê èñêàæåíèþ ðåçóëüòàòîâ àíàëèçîâ è, êàê ñëåäñòâèå, ê íåêà÷å-
ñòâåííîé äèàãíîñòèêå.

ÂÏËÈÂ ÂÅÃÅÒÀÒÈÂÍÎ¯ ÍÅÐÂÎÂÎ¯ ÑÈÑÒÅÌÈ ÍÀ ÆÎÂ×ÎÓÒÂÎÐÞÂÀËÜÍÓ
ÔÓÍÊÖ²Þ ÏÅ×²ÍÊÈ ÙÓÐ²Â Ð²ÇÍÎ¯ ÑÒÀÒ²
Êàëàøíèê Ã.Â., Ëÿùåíêî Ò.Ï, Âåñåëüñüêèé Ñ.Ï.
gal4enok28@ukr.net
Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà

²íòåíñèâí³ñòü æîâ÷îñåêðåòîðíî¿ ôóíêö³¿ ïå÷³íêè òà ñêëàä æîâ÷³ çì³íþºòüñÿ ï³ä âïëèâîì ðåãóëÿòîð-
íèõ ôàêòîð³â, â òîìó ÷èñë³ é àâòîíîìíî¿ íåðâîâî¿ ñèñòåìè. Âñòàíîâëåíî, ùî ïîäðàçíåííÿ ïàðàñèì-
ïàòè÷íèõ íåðâ³â ïîñèëþº ð³âåíü õîëåðåçó òà âèä³ëåííÿ ç æîâ÷þ îðãàí³÷íèõ êîìïîíåíò³â, à ñèìïà-
òè÷íèõ � ïîñëàáëþº. Îäíàê ïðîáëåìà ñòàòåâèõ îñîáëèâîñòåé âïëèâó âåãåòàòèâíî¿ íåðâîâî¿ ñèñòåìè
íà æîâ÷îñåêðåòîðíó ôóíêö³þ ïå÷³íêè ùóð³â çàëèøàºòüñÿ ìàëîâèð³øåíîþ, ùî ³ ñòàëî ìåòîþ íàøî¿
ðîáîòè. Äîñë³äæåííÿ ïðîâîäèëè íà á³ëèõ íåë³í³éíèõ ùóðàõ îáîõ ñòàòåé ìàñîþ 200-250 ã ç â³äïðå-
ïàðîâàíîþ ³ êàíþëüîâàíîþ æîâ÷íîþ ïðîòîêîþ ï³ä ò³îïåíòàëîâèì íàðêîçîì (5 ìã/100 ã). ßê áëîêà-
òîð Ì-õîë³íîðåöåïòîð³â ïàðàñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè âèêîðèñòîâóâàëè àòðîï³í (0,15 ìã/100
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ã, âíóòð³øíüîïîðòàëüíî), ñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè � ëàáåòàëîë (0,07 ìã/100 ã, âíóòð³øíüî-
ïîðòàëüíî). Âèçíà÷åííÿ âì³ñòó æîâ÷íèõ êèñëîò (ÆÊ) ïðîâîäèëè çà ìåòîäèêîþ Âåñåëüñüêîãî Ñ.Ï.
òà ñï³âðîá³òíèê³â (1991). Íàø³ äîñë³äæåííÿ ïîêàçàëè, ùî â êîíòðîëüíèõ ãðóïàõ ð³âåíü õîëåðåçó òà
âì³ñò ÆÊ ó ñåêðåò³ áóëè á³ëüøèìè ó ñàìö³â. Ï³ñëÿ ââåäåííÿ àòðîï³íó ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³
ì³æ ð³âíÿìè õîëåðåçó ñàìö³â ³ ñàìèöü çíèêàþòü, àëå ó ñàìèöü îá�ºìíà øâèäê³ñòü õîëåñåêðåö³¿
çì³íþºòüñÿ íåçíà÷íî, à ó ñàìö³â � çíèæóºòüñÿ. Äåá³ò ÆÊ ó æîâ÷³ ñàìèöü ï³ñëÿ ââåäåííÿ àòðîï³íó
ñòàòèñòè÷íî çíà÷óùî âèùèé çà òàêèé ó ñàìö³â. Òîáòî áëîêàäà Ì-õîë³íîðåöåïòîð³â ïðèçâîäèòü äî
çíèæåííÿ ð³âíÿ õîëåñåêðåö³¿ òà âèâåäåííÿ ç ñåêðåòîì ÆÊ ó ñàìö³â òà çá³ëüøåííÿ âì³ñòó õîëàò³â ó
æîâ÷³ áåç çì³í ó õîëåðåç³ ñàìèöü. Ï³ä âïëèâîì ëàáåòàëîëó ð³âåíü õîëåðåçó çðîñòàº ó ñàìö³â òà íå
çì³íþºòüñÿ ó ñàìèöü. Äåá³ò ÆÊ ó ñåêðåò³ ñàìö³â ï³ñëÿ çàñòîñóâàííÿ ëàáåòàëîëó áóâ ñòàòèñòè÷íî
çíà÷óùî âèùèì çà òàêèé ó ñàìèöü ³ ñàìö³â êîíòðîëüíî¿ ãðóïè. Îòæå, ââåäåííÿ íåñïåöèô³÷íîãî
áëîêàòîðà íåðâîâî¿ ñèñòåìè ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì øâèäêîñò³ æîâ÷îóòâîðåííÿ òà çá³ëüøåí-
íÿì äåá³òó ÆÊ ó æîâ÷³ ñàìö³â, òà íå âèêëèêàº ñóòòºâèõ çì³í öèõ ïîêàçíèê³â ó ñàìèöü. Òàêèì
÷èíîì, ðåçóëüòàòè íàøî¿ ðîáîòè ñâ³ä÷àòü, ùî àêòèâóþ÷èé âïëèâ ïàðàñèìïàòè÷íî¿ íåðâîâî¿ ñèñòåìè
íà æîâ÷îóòâîðþâàëüíó ôóíêö³þ ïå÷³íêè òà õîëåñòàòè÷í³ åôåêòè ñèìïàòè÷íî¿ á³ëüø ïðèòàìàíí³ ùó-
ðàì-ñàìöÿì. Ñàìèö³ õàðàêòåðèçóþòüñÿ â³äíîñíîþ íåçàëåæí³ñòþ â³ä ä³ÿëüíîñò³ àâòîíîìíî¿ íåðâî-
âî¿ ñèñòåìè ùîäî õîëåðåçó.

ÂÏËÈÂ ÒÐÈÉÎÄÒÈÐÎÍ²ÍÓ ÍÀ ËÀÒÅÍÒÍÈÉ ÏÅÐ²ÎÄ ÇÁÓÄÆÅÍÍß ÂÅËÈÊÎ-
ÃÎÌ²ËÊÎÂÎÃÎ Ì�ßÇÀ Á²ËÈÕ ÙÓÐ²Â (ÄÎÑË²ÄÆÅÍÍß IN SITU)
Êìåòêî ². Ë.
v.sobolev@mail.ru
Äîíåöüêèé íàö³îíàëüíèé óí³âåðñèòåò

Âàæëèâå çíà÷åííÿ â ðåãóëÿö³¿ ôóíêö³îíàëüíîãî ñòàíó íåðâîâî-ì�ÿçîâî¿ ñèñòåìè íàëåæèòü òèðåî¿ä-
íèì ãîðìîíàì. Ìåòîþ íàøî¿ ðîáîòè áóëî ç�ÿñóâàííÿ â óìîâàõ in situ õàðàêòåðó âïëèâó åêñïåðè-
ìåíòàëüíîãî ã³ïåð- ³ òèðåîòîêñèêîçó íà òðèâàë³ñòü ëàòåíòíîãî ïåð³îäó çáóäæåííÿ ïåðåäíüîãî âåëè-
êîãîì³ëêîâîãî ì�ÿçà á³ëèõ ùóð³â. Åêñïåðèìåíòè áóëè âèêîíàí³ íà 30 á³ëèõ ùóðàõ. Ó òâàðèí ïåðøî¿
ãðóïè âèêëèêàëè åêñïåðèìåíòàëüíèé ã³ïåðòèðåîç ï³äøê³ðíèì ââåäåííÿì ïðîòÿãîì 4 ä³á òðèéîäòè-
ðîí³íó â äîç³ 15 ìêã/êã. Ó òâàðèí äðóãî¿ ãðóïè âèêëèêàëè åêñïåðèìåíòàëüíèé òèðåîòîêñèêîç (4
³í�ºêö³¿ òðèéîäòèðîí³íó â äîç³ 150 ìêã/êã). Òðåòÿ ãðóïà áóëà êîíòðîëüíîþ. Ï³ä ÷àñ äîñë³äó ó òâàðè-
íè ïðåïàðóâàëè ìàëîãîì³ëêîâèé íåðâ, ÿêèé ³ííåðâóº ïåðåäí³é âåëèêîãîì³ëêîâèé ì�ÿç. Ó ì�ÿç ââî-
äèëè äâà ãîë÷àñò³ ñòàëåâ³ åëåêòðîäè. Ó òâàðèí óñ³õ ãðóï âèì³ðþâàëè ëàòåíòíèé ïåð³îä çáóäæåííÿ
ì�ÿçîâîãî âîëîêíà çà äîïîìîãîþ ðåºñòðàö³¿ «Ì-â³äïîâ³ä³» ï³ä ÷àñ ïîîäèíîêèõ ïîäðàçíåíü íåðâà
åëåêòðè÷íèìè ³ìïóëüñàìè òðèâàë³ñòþ 150 ìêñ. Äëÿ ï³äñèëåííÿ á³îïîòåíö³àë³â çàñòîñîâóâàâñÿ äè-
ôåðåíö³àëüíèé ï³äñèëþâà÷ ç ðåæåêòîðíèì ã³ðàòîðíèì ô³ëüòðîì, öèôðîâèé ä³âàéñ (öèôðîâèé îñöè-
ëîãðàô TDS2004C ç ïàì�ÿòòþ) ³ êîìï�þòåð. Ðåçóëüòàòè äîñë³ä³â äàëè çìîãó çðîáèòè íàñòóïí³ âèñíîâ-
êè. Ïî-ïåðøå, åêñïåðèìåíòàëüíèé ã³ïåðòèðåîç âèêëèêàâ ñêîðî÷åííÿ ëàòåíòíîãî ïåð³îäó çáóäæåííÿ
ì�ÿçà. Òàê, ÿêùî ñåðåäíº çíà÷åííÿ ëàòåíòíîãî ïåð³îäó äëÿ ãðóïè êîíòðîëüíèõ ùóð³â ñòàíîâèëî
2,86 ìñ ± 0,064 ìñ, òî ó òâàðèí ç åêñïåðèìåíòàëüíèì ã³ïåðòèðåîçîì � 1,34 ìñ ± 0,037 ìñ, òîáòî íà
53 % ìåíøå (Ð<0,001). Ïî-äðóãå, åêñïåðèìåíòàëüíèé òèðåîòîêñèêîç âèêëèêàâ ïðîòèëåæí³ çì³íè ç
áîêó ëàòåíòíîãî ïåð³îäó. Òàê, ÷àñ ëàòåíòíîãî ïåð³îäó çáóäæåííÿ ì�ÿçà ùóð³â ö³º¿ ãðóïè ñòàíîâèëî
3,71 ìñ ± 0,083 ìñ, ùî áóëî íà 29 % ìåíøå (Ð<0,001) çà çíà÷åííÿ ó ùóð³â êîíòðîëüíî¿ ãðóïè. Ïî-
òðåòº, åêñïåðèìåíòàëüíèé ã³ïåð- ³ òèðåîòîêñèêîç «ñïîòâîðþâàëè» êëàñè÷íèé âèãëÿä «Ì-â³äïîâ³ä³».
Çîêðåìà, ñïîñòåð³ãàëîñÿ ðîçùåïëåííÿ ÿê ïåðøî¿, òàê ³ äðóãî¿ ôàçè ñóìàðíîãî ïîòåíö³àëó ì�ÿçà.
Òàêèì ÷èíîì, åêñïåðèìåíòàëüíèé ã³ïåð- ³ òèðåîòîêñèêîç âèêîðèñòàíèõ ìîäåëåé âèêëèêàþòü ÷³òê³
çì³íè ç áîêó ôóíäàìåíòàëüíî¿ êîíñòàíòè íåðâîâî-ì�ÿçîâî¿ ñèñòåìè � ëàòåíòíîãî ïåð³îäó çáóäæåí-
íÿ ì�ÿçîâèõ âîëîêîí ìîòîðíî¿ îäèíèö³.
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×ÅÐÅÇ ÅÏ²ÒÅË²É ÒÎÂÑÒÎ¯ ÊÈØÊÈ ÙÓÐ²Â
Êîçüÿêîâà Ì., Äîâáèí÷óê Ò., Çàêîðäîíåöü Ë.1, Òîëñòàíîâà Ã.
Maria_Koziakova@ukr.net
Êè¿âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà, 1Íàö³îíàëüíèé ìåäè÷íèé
óí³âåðñèòåò ³ì. Î.Î. Áîãîìîëüöÿ, Êè¿â

Ìåõàí³çìè ïîá³÷íî¿ ä³¿ àíòèá³îòèê³â íà ôóíêö³îíóâàííÿ øëóíêîâî-êèøêîâîãî òðàêòó º íåäîñòàòíüî
âèâ÷åíèìè. Ïèòàííÿ íàáóâàº ùå á³ëüøîãî çíà÷åííÿ ó çâ�ÿçêó ç âèÿâëåííÿì íå-àíòèáàêòåð³àëüíî¿
àêòèâíîñò³ ó áàãàòüîõ ãðóïàõ àíòèá³îòèê³â, îñîáëèâî ìàêðîë³ä³â (âïëèâ íà ìîòîðíó ôóíêö³þ êè-
øå÷íèêà, ñåêðåö³þ êèñëîòè øëóíêîì, ïðèãí³÷åííÿ åêñïðåñ³¿ öèòîê³í³â åîçèíîô³ëàìè òîùî). Âñòà-
íîâëåíî áåçïîñåðåäí³é âïëèâ ìàêðîë³ä³â íà ìåõàí³çìè òðàíñïîðòó ³îí³â ÷åðåç åï³òåë³é äèõàëüíèõ
øëÿõ³â. Ìåòîþ íàøî¿ ðîáîòè áóëî ç�ÿñóâàòè ìåõàí³çìè ïîá³÷íî¿ ä³¿ òðèâàëîãî çàñòîñóâàííÿ àçèòðî-
ì³öèíó íà òðàíñïîðò âîäè òà åëåêòðîë³ò³â ÷åðåç åï³òåë³é òîâñòî¿ êèøêè. Äîñë³äæåííÿ ïðîâåäåí³ íà
ùóðàõ-ñàìöÿõ ë³í³¿ Â³ñòàð (180-230 ã). Àçèòðîì³öèí (15 ìã/êã, per.os.) ââîäèëè ùîäíÿ ïðîòÿãîì 5
ä³á. Íà 6-òó äîáó âèì³ðþâàëè ñóìàðíèé ïîò³ê âîäè òà åëåêòðîë³ò³â (Na, K, Cl) ìåòîäîì ïåðôóç³¿
³çîëüîâàíî¿ ä³ëÿíêè êèøå÷íèêà in vivo íà àíåñòåçîâàíèõ ùóðàõ. Âì³ñò ìàëîíîâîãî ä³àëüäåã³äó, àê-
òèâí³ñòü êàòàëàçè òà ñóïåðîêñèääèñìóòàçè â ñëèçîâ³é òîâñòî¿ êèøêè âèçíà÷àëè â³äïîâ³äíî êîëîðè-
ìåòðè÷íèì àíàë³çîì ³ ìåòîäîì åëåêòðîôîðåçó. Æèðíî-êèñëîòíèé ñïåêòð ë³ï³ä³â êðîâ³ âèì³ðþâàëè
ìåòîäîì ãàçîð³äèííî¿ õðîìàòîãðàô³¿. Âèçíà÷àëè ê³ëüê³ñíèé òà ÿê³ñíèé ñêëàä ì³êðîôëîðè ôåêàë³é.
Ñë³ä â³äì³òèòè, ùî ââåäåííÿ àçèòðîì³öèíó ïðèçâîäèëî äî â³ðîã³äíîãî çá³ëüøåííÿ âñìîêòóâàííÿ
âîäè (2,5 ðàçà, Ð<0,001), íàòð³þ (1,7 ðàçà, Ð<0,001), õëîðó (1,3 ðàçà, Ð<0,05) ³ çíèæåííÿ ñåêðåö³¿
êàë³þ (Ð<0,05). Öåé åôåêò êîðåëþâàâ ç äâîêðàòíèì ïîñèëåííÿì ðîñòó åï³äåðìàëüíîãî ñòàô³ëîêî-
êà, ñòðåïòîêîê³â òà êàíä³äè. Ó ð³âí³ á³ô³äî- òà ëàêòîáàêòåð³é çì³í íå ñïîñòåð³ãàëîñÿ. Âèÿâëåíî
çá³ëüøåííÿ àêòèâíîñò³ êàòàëàçè (Ð<0,01) òà ñóïåðîêñèääèñìóòàçè (Ð<0,05) â ñëèçîâ³é îáîëîíö³
òîâñòî¿ êèøêè ùóð³â ï³ñëÿ ââåäåííÿ àçèòðîì³öèíó. Âì³ñò ìàëîíîâîãî ä³àëüäåã³äó (ïîêàçíèê ³íòåí-
ñèâíîñò³ ïðîöåñ³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â) çàëèøàâñÿ áåç çì³í. Ââåäåííÿ àçèòðîì³öèíó íå
âïëèâàëî íà âì³ñò ïîë³íåíàñè÷åíèõ ³ íåíàñè÷åíèõ æèðíèõ êèñëîò ó êðîâ³ ùóð³â. Òàêèì ÷èíîì,
àçèòðîì³öèí âïëèâàº íà ïîêàçíèêè ñóìàðíîãî òðàíñïîðòó âîäè òà åëåêòðîë³ò³â Na, K òà Cl ÷åðåç
åï³òåë³é òîâñòî¿ êèøêè ùóð³â; òðèâàëå ââåäåííÿ àçèòðîì³öèíó ïîñèëþº ð³ñò ïàòîãåííî¿ ì³êðîôëîðè,
ùî ìîæå áóòè ïðè÷èíîþ ðîçâèòêó îêñèäàòèâíîãî ñòðåñó â ñëèçîâ³é îáîëîíö³ òîâñòî¿ êèøêè.

ÂÏËÈÂ ÖÈÒÈÄÈÍ-5�-ÄÈÔÎÑÔÎÕÎË²ÍÓ ÍÀ ÃÅÌÎÄÈÍÀÌ²ÊÓ
Ó ÌÀËÎÌÓ ÊÎË² ÊÐÎÂÎÎÁ²ÃÓ Ó ÙÓÐ²Â
Ëóê�ÿí÷óê À.Ï., Ñòðºëêîâ ª.Â.
alinaluk17@mail.ru
Äåðæàâíà óñòàíîâà «²íñòèòóò ôàðìàêîëîã³¿ òà òîêñèêîëîã³¿ ÀÌÍ Óêðà¿íè», Êè¿â

Öèòèäèí-5�-äèôîñôîõîë³í (ÖÄÔ-õîë³í) � êîí�þãàò íóêëåîòèäó ç õîë³íîì, º â óñ³õ êë³òèíàõ îðãàí-
³çìó. Â³í øèðîêî âèêîðèñòîâóºòüñÿ ÿê åôåêòèâíèé ôàðìàêîëîã³÷íèé ïðåïàðàò, ÿêèé ìàº íåéðîïðî-
òåêòîðí³, ìåìáðàíîñòàá³ë³çóþ÷³ òà àíòèîêñèäàíòí³ âëàñòèâîñò³. Ïðîòå åôåêòè ÖÄÔ-õîë³íó òà éîãî
ìåòàáîë³ò³â íà ñåðöåâî-ñóäèííó ñèñòåìó ìàëî äîñë³äæåí³. Ìåòîþ íàøî¿ ðîáîòè áóëî îö³íèòè âïëèâ
ÖÄÔ-õîë³íó íà ñòàí ãåìîäèíàì³êè ó ìàëîìó êîë³ êðîâîîá³ãó. Äîñë³äæåííÿ ïðîâîäèëè íà äîðîñëèõ
á³ëèõ ùóðàõ-ñàìöÿõ ñåðåäíüîþ ìàñîþ 254 ã ± 20 ã ï³ä õëîðàëîçî-óðåòàíîâèì íàðêîçîì (âíóòð³ø-
íüîî÷åðåâèííî, 1:10, 40 ã óðåòàíó íà 100 ã). Ó òâàðèí âèì³ðþâàëè òèñê êðîâ³ ó ïðàâîìó øëóíî÷êó
ñåðöÿ òà ó ë³â³é çàãàëüí³é ñîíí³é àðòåð³¿, ðåºñòðóâàëè åëåêòðîêàðä³îãðàìó. Ïî÷àòêîâèé ñåðåäí³é
àðòåð³àëüí³é òèñê (ÑÀÒ) ñòàíîâèâ (114,7 ± 10,2) ìì ðò. ñò., à ñèñòîë³÷íèé òèñê ó ïðàâîìó øëóíî÷êó
(ñÒÏØ) � (27,4 ± 2,1) ìì ðò. ñò. Âíóòð³øíüîâåííå ââåäåííÿ ÖÄÔ-õîë³íó ó äîç³ 100 ìã/êã ïðèçâî-
äèëî äî ðîçâèòêó ëåãåíåâî¿ ã³ïåðòåíç³¿, à òàêîæ ñóïðîâîäæóâàëîñÿ òðàíçèòîðíèì ï³äâèùåííÿì ñè-
ñòåìíîãî àðòåð³àëüíîãî òèñêó. Ïðîòÿãîì ïåðøèõ 3 õâ ï³ñëÿ ââåäåííÿ ñÒÏØ ï³äâèùóâàâñÿ íà 40 %
(äî (38,4 ± 3,9) ìì ðò. ñò. (n = 10; Ð < 0,05). Íàäàë³ â³í ïîñòóïîâî çíèæóâàâñÿ ³ íà 20-é õâèëèí³
ñïîñòåðåæåííÿ áóâ (34,6 ± 3,5) ìì. ðò.ñò., ùî íà 26 % âèùå â³ä ïî÷àòêîâîãî ð³âíÿ (Ð < 0,05). ×àñ
ä³¿ ÖÄÔ-õîë³íó áóâ ïðèáëèçíî 60 õâ. Ìàêñèìàëüíå çíà÷åííÿ ÑÀÒ ðåºñòðóâàëîñÿ ïðîòÿãîì ïåðøî¿
õâèëèíè ³ áóëî íà 18 % âèùå â³ä âèõ³äíîãî çíà÷åííÿ � (135,5 ± 6,5) ìì ðò. ñò. (n = 10; Ð < 0,05).
Ïðèáëèçíî ÷åðåç 5-7 õâ ï³ñëÿ ââåäåííÿ ÑÀÒ íîðìàë³çóâàâñÿ ³ íàäàë³ çíèæóâàâñÿ äî (109,2 ± 13,2)
ìì ðò. ñò. íà 20-é õâèëèí³ (Ð > 0,05). Âïëèâ ÖÄÔ-õîë³íó íà ðîáîòó ñåðöÿ áóâ íåñóòòºâèì: ñïîñòå-
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ð³ãàëîñÿ íåâåëèêå çìåíøåííÿ ÷àñòîòè ñåðöåâèõ ñêîðî÷åíü (ç 296,5 ± 35,8 äî 273,6 ñ-1 ± 36,2 ñ-1,
Ð < 0,05) òà ñêîðî÷åííÿ ³íòåðâàëó QTc (ç 176,5 ± 24,7 äî 163,3 ìñ ± 23,7 ìñ, Ð > 0,05). Îòæå, ä³ÿ
ÖÄÔ-õîë³íó âèêëèêàº âèðàæåíó ëåãåíåâó ã³ïåðòåíç³þ òðèâàë³ñòþ ïðèáëèçíî 60 õâ, àëå ³ñòîòíî íå
âïëèâàº íå ðîáîòó ñåðöÿ òà ñèñòåìíó ãåìîäèíàì³êó. Ìåõàí³çìè âïëèâó ÖÄÔ-õîë³íó íà ñòàí ãåìî-
äèíàì³êè ó ìàëîìó êîë³ êðîâîîá³ãó ïîòðåáóþòü ïîäàëüøîãî äîñë³äæåííÿ.

Á²ÎÕ²Ì²×Í² ÒÀ ÅËÅÊÒÐÎË²ÒÈ×Í² ÏÎÊÀÇÍÈÊÈ ÊÐÎÂ²
Â ÓÌÎÂÀÕ ÀÊÒÈÂÀÖ²¯ ÍÅÑÏÅÖÈÔ²×ÍÎ¯ ËÀÍÊÈ ²ÌÓÍ²ÒÅÒÓ
Ëüâîâ Î.Ñ., Øåéêî Â.².
lvov.as@mail.ru
Ëóãàíñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ Òàðàñà Øåâ÷åíêà

Çã³äíî ç òåîð³ºþ ³ìóíîðåãóëþþ÷èõ ôóíêö³é îðãàí³çìó ìîæíà ïðèïóñòèòè, ùî ³ìóíîêîìïåòåíòí³
êë³òèíè ìàþòü çíà÷íèé âïëèâ íà ôîðìóâàííÿ ãîìåîñòàçó ³ òèì ñàìèì âïëèâàþòü íà ïîêàçíèêè
åëåêòðîë³ò³â. Ó ñâîþ ÷åðãó ïîêàçíèêè ãîìåîñòàçó õàðàêòåðèçóþòü ñòàí îêðåìèõ îðãàí³â òà ñèñòåì.
Âðàõîâóþ÷è âñå âèùåâèêëàäåíå, ìåòîþ íàøî¿ ðîáîòè ñòàëî âèâ÷åííÿ ïîêàçíèê³â ãîìåîñòàçó, à
ñàìå á³îõ³ì³÷íèõ òà åëåêòðîë³òè÷íèõ êîíñòàíò, â óìîâàõ àêòèâàö³¿ íåñïåöèô³÷íî¿ ëàíêè ³ìóí³òåòó.
Äîñë³äæåííÿ íà ñòàòåâîçð³ëèõ êðîëÿõ ïðîâîäèëè íà áàç³ êàôåäðè àíàòîì³¿ ³ ô³ç³îëîã³¿ ëþäèíè òà
òâàðèí Ëóãàíñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ Òàðàñà Øåâ÷åíêà ³ íà áàç³ á³îõ³ì³÷íî¿ ëàáî-
ðàòîð³¿ ðåàí³ìàö³¿ Ëóãàíñüêî¿ îáëàñíî¿ äèòÿ÷î¿ êë³í³÷íî¿ ë³êàðí³. Âèêîðèñòîâóâàëè òàê³ ìåòîäèêè:
âèçíà÷åííÿ çàãàëüíî¿ ê³ëüêîñò³ ëåéêîöèò³â ó ïåðèôåðè÷í³é êðîâ³, ëåéêîöèòàðíî¿ ôîðìóëè, çàãàëüíî¿
òà â³äíîñíî¿ ê³ëüêîñò³ ìîíîöèò³â, íåéòðîô³ë³â, çàãàëüíî¿ òà â³äíîñíî¿ ê³ëüêîñò³ Ò-ë³ìôîöèò³â óñ³õ ¿õ
ñóáïîïóëÿö³é, Â-ë³ìôîöèò³â, ïðèðîäíèõ ê³ëåð³â, êîíöåíòðàö³þ ³ìóíîãëîáóë³í³â êëàñ³â Ig A, Ig M, Ig
G ó ñèðîâàòö³ êðîâ³; òà á³îõ³ì³÷í³ ïîêàçíèêè êðîâ³ (á³ë³ðóá³í, êðåàòèí³í, õëîð, íàòð³é, êàë³é, çàãàëü-
íèé á³ëîê, ñå÷îâèíà, òèìîëîâà ïðîáà, ÀñÀÒ, ÀëÀÒ, α-àì³ëàçà òà àëüáóì³í). ßê ³ìóíîñòèìóëÿòîð
âèêîðèñòîâóâàëè òèìîãåí, ïðîòÿãîì 3 ä³á. Äëÿ òèìîãåíó âèêëèêàëà çìåíøåííÿ çàãàëüíî¿ ê³ëüêîñò³
Ò-ë³ìôîöèò³â, çà ðàõóíîê âñ³õ ¿õ ñóáïîïóëÿö³é, íåçíà÷íå çðîñòàííÿ ÷èñëà Â-ë³ìôîöèò³â, àëå ïðè
öüîìó ñïîñòåð³ãàëîñÿ çá³ëüøåííÿ çàãàëüíî¿ ê³ëüêîñò³ ëåéêîöèò³â âíàñë³äîê çðîñòàííÿ ê³ëüêîñò³ ìî-
íîöèò³â ³ íåéòðîô³ë³â. Ñë³ä â³äì³òèòè òàêîæ çá³ëüøåííÿ êîíöåíòðàö³¿ êðåàòèí³íó â ñèðîâàòö³ ïåðèôå-
ðè÷íî¿ êðîâ³, ùî âêàçóº íà ôóíêö³îíàëüíå íàâàíòàæåííÿ íà ïå÷³íêó. ²íø³ á³îõ³ì³÷í³ ïîêàçíèêè êðîâ³,
ÿê³ ìè äîñë³äæóâàëè, íå â³äð³çíÿëèñÿ â³ä âèõ³äíèõ çíà÷åíü. Âñòàíîâëåíî, ùî àêòèâàö³ÿ íåñïåöèô³-
÷íîãî àíòè³íôåêö³éíîãî çàõèñòó îðãàí³çìó íå âèêëèêàëà í³ÿêèõ çì³í ïîêàçíèê³â åëåêòðîë³ò³â ïåðè-
ôåðè÷íî¿ êðîâ³. Òàêèì ÷èíîì, íåñïåöèô³÷íèé àíòè³íôåêö³éíèé çàõèñò îðãàí³çìó ìàº ì³í³ìàëüíèé
âïëèâ íà ïîêàçíèêè ãîìåîñòàçó.

ÊË²ÒÈÍÍ² ÌÅÕÀÍ²ÇÌÈ Ä²¯ ÏÅÏÒÈÄÎÃË²ÊÀÍÓ ÇÎËÎÒÈÑÒÎÃÎ
ÑÒÀÔ²ËÎÊÎÊÀ ÍÀ ÑÊÎÐÎ×ÅÍÍß ÃËÀÄÅÍÜÊÈÕ Ì�ßÇ²Â ÌÀÒÊÈ
ÅÑÒÐÎÃÅÍ²ÇÎÂÀÍÈÕ ÙÓÐ²Â
Íàñ³áÿí Ë.Ñ., Ô³ë³ïïîâ ².Á.
lilit_nasib@mail.ru
²íñòèòóò ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè, Êè¿â

Ïàòîãåíí³ñòü ñòàô³ëîêîêà çóìîâëåíà éîãî çäàòí³ñòþ âèä³ëÿòè â íàâêîëèøíº ñåðåäîâèùå ï³ä ÷àñ
ðîñòó ³ ðóéíóâàííÿ êë³òèííî¿ ñò³íêè á³îëîã³÷íî àêòèâí³ ïîë³ìåðè � ïåïòèäîãë³êàí, ë³ïîòåéõîºâ³ êèñ-
ëîòè, á³ëîê À. Îñòàíí³ ñòèìóëþþòü ðîçâèòîê òèïîâîãî çàïàëüíîãî ïðîöåñó, ïðèçâîäÿ÷è äî ïîðó-
øåííÿ ôóíêö³îíóâàííÿ îðãàí³â àáî òêàíèí. Ñêîðî÷åííÿ ãëàäåíüêèõ ì�ÿç³â ìàòêè êîíòðîëþºòüñÿ
ãîðìîíàìè ÿº÷íèê³â ³ çì³íþºòüñÿ ïðîòÿãîì ìåíñòðóàëüíîãî öèêëó, âèêîíóþ÷è íå ò³ëüêè òðîô³÷íó
ôóíêö³þ, àëå é º íåîáõ³äíîþ óìîâîþ äëÿ íîðìàëüíîãî ïåðåá³ãó ïðîöåñ³â çàïë³äíåííÿ ³ íàñòàííÿ
âàã³òíîñò³. Çì³íà ñêîðîòëèâîñò³ íåâàã³òíî¿ ìàòêè ï³ä ä³ºþ áàêòåð³àëüíèõ åíäîòîêñèí³â ñïðè÷èíþº
ïîðóøåííÿ öèõ ô³ç³îëîã³÷íî ïðîöåñ³â. Ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ êë³òèííèõ ìåõàí³çì³â ä³¿
êîìïîíåíòà êë³òèííî¿ ñò³íêè çîëîòèñòîãî ñòàô³ëîêîêà ïåïòèäîãë³êàíó íà ñêîðî÷åííÿ ãëàäåíüêèõ ì�ÿç³â
ìàòêè åñòðîãåí³çîâàíèõ ùóð³â. Ïðèêëàäàííÿ ïåïòèäîãë³êàíó â ìàêñèìàëüíî åôåêòèâí³é êîíöåíò-
ðàö³¿ (3 ìêã / ìë) ïðèçâîäèòü äî çá³ëüøåííÿ àìïë³òóäè ñïîíòàííèõ ñêîðî÷åíü â ñåðåäíüîìó íà 30%,
òðèâàëîñò³ îäèíî÷íîãî ôàçíîãî ñêîðî÷åííÿ � íà 40% òà ³íäåêñó ñêîðîòëèâîñò³ (CI = Fmax . (+ dF
/ dt :-dF / dt)) � íà 73% â³äíîñíî êîíòðîëþ. Äîñë³äæåííÿ ïîêàçàëè, ùî â îñíîâ³ ä³¿ ïåïòèäîãë³êàíó
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íà ãëàäåíüê³ ì�ÿçè ì³îìåòð³ÿ çíàõîäèòüñÿ éîãî çäàòí³ñòü àêòèâóâàòè óòâîðåííÿ ìåä³àòîðà çàïàëåííÿ
� ôàêòîðà àêòèâàö³¿ òðîìáîöèò³â. Îñòàíí³é ³í³ö³þº àêòèâàö³þ íå ò³ëüêè ôîñôî³íîçèòèäíîãî ñèãíàëü-
íîãî øëÿõó, à é òàêèõ ðåãóëÿòîðíèõ ïðîòå¿íê³íàç, ÿê ôîñôàòèäèë³íîçèòîë-3-ê³íàçè, åêñòðàöåëþëÿð-
íî¿ ñèãíàëðåãóëüîâàíî¿ ê³íàçè 1 / 2 (ÅÐÊ ½) ³ p38 ì³òîãåíàêòèâîâàíî¿ ïðîòå¿íê³íàçè (ð38 ÌÀÊ).
Ñèãíàëüí³ øëÿõè ÅÐÊ ½ ³ ð38 ÌÀÊ ìàþòü äîì³íóþ÷å çíà÷åííÿ ó ïîòåíö³þâàíí³ ñêîðî÷óâàëüíî¿
àêòèâíîñò³ ãëàäåíüêèõ ì�ÿç³â ì³îìåòð³ÿ ùóð³â ï³ä ä³ºþ ïåïòèäîãë³êàíó. Òàêèì ÷èíîì, â îñíîâ³ ïî-
ñèëåííÿ ñêîðîòëèâîñò³ ãëàäåíüêèõ ì�ÿç³â ì³îìåòð³ÿ ïåïòèäîãë³êàíîì çíàõîäèòüñÿ éîãî çäàòí³ñòü
ãåíåðóâàòè óòâîðåííÿ ôàêòîðà àêòèâàö³¿ òðîìáîöèò³â ³ çàëó÷åííÿ ìíîæèííèõ âíóòð³øíüîêë³òèííèõ
ñèãíàëüíèõ øëÿõ³â.

ÑÒÐÅÑ²ÍÄÓÊÎÂÀÍ² ÏÎÐÓØÅÍÍß ÒÐÀÍÑÏÎÐÒÓ ÒÀ ÓÒÈË²ÇÀÖ²¯ ÊÈÑÍÞ Â
ÒÊÀÍÈÍÀÕ ÏÀÐÎÄÎÍÒÀ ÙÓÐ²Â
Îïàíàñåíêî Ã.Â.
nosar@biph.kiev.ua
²íñòèòóò ô³ç³îëîã³¿ ³ì..Î.Î.Áîãîìîëüöÿ ÍÀÍ Óêðà¿íè,Êè¿â

 Ðîçïîâñþäæåí³ñòü çàõâîðþâàíü ïàðîäîíòà â îñ³á ìîëîäîãî â³êó, ð³çíîìàí³òí³ñòü åò³îëîã³÷íèõ ôàê-
òîð³â, íåäîñòàòíÿ ç�ÿñîâàí³ñòü ïàòîãåíåòè÷íèõ ëàíîê ïîøêîäæåííÿ , íåäîñêîíàë³ñòü ïåðâèííî¿ òà
âòîðèííî¿ ïðîô³ëàêòèêè çàõâîðþâàíü  çóìîâëþº àêòóàëüí³ñòü  ïðîâåäåííÿ ïîäàëüøèõ äîñë³äæåíü
ó öèõ íàïðÿìêàõ.Cåðåä îñíîâíèõ ðèçèê- ôàêòîð³â óøêîäæåííÿ òêàíèí ïàðîäîíòà º ñòðåñ, àëå  ïðè
öüîìó çàëèøàþòüñÿ íåäîñë³äæåíèìè êèñíåçàëåæí³ ìåõàí³çìè ñòðåñ³íäóêîâàíèõ ïîøêîäæåíü ì�ÿ-
êèõ  ³ òâåðäèõ òêàíèí . Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äæåííÿ ïîêàçíèê³â òðàíñïîðòó òà óòèë³çàö³¿
êèñíþ â òêàíèíàõ ïàðîäîíòà ùóð³â ïðè õðîí³÷íîìó ³ììîá³ë³çàö³éíîìó ñòðåñ³ òà âïëèâ íà ö³ ïàðà-
ìåòðè ò³îòðèàçîë³íó - ïðåïàðàòó ç àíòèîêñèäàíòíîþ ä³ºþ. Ðîáîòà ïðîâåäåíà íà 20 ùóðàõ-ñàìöÿõ
ë³í³¿ Â³ñòàð ìàñîþ 180-200ã. Ñòðåñ â³äòâîðþâàëè  ðîçì³ùåííÿì òâàðèí â ³íäèâ³äóàëüíèõ ò³ñíèõ
ïåíàëàõ, ÿê³ çàáåçïå÷óâàëè ñóâîðå  ãîðèçîíòàëüíå ¿õ ïîëîæåííÿ , ïî 6 ãîä ùîäåííî ïðîòÿãîì 14
ä³á. Êîíòðîëåì áóëè  ³íòàêòí³ òâàðèíè. Åôåêòèâí³ñòü åêñïåðèìåíòàëüíîãî â³äòâîðåííÿ ñòðåñó ïðè
õðîí³÷í³é ³ììîá³ë³çàö³¿ ùóð³â îö³íþâàëè  çà çì³íîþ ìàñè íàäíèðêîâèõ çàëîç ³ òèìóñà, íàÿâí³ñòþ
âèðàçîê íà ñëèçîâ³é îáîëîíö³ øëóíêà. Äëÿ âèçíà÷åííÿ íàïðóæåííÿ  êèñíþ (ÐÎ2) â ì�ÿêèõ òêàíèíàõ
ïàðîäîíòà òà øâèäêîñò³ ïîãëèíàííÿ Î2 ê³ñòêîâîþ òêàíèíîþ àëüâåîëÿðíîãî â³äðîñòêà íèæíüî¿ ùå-
ëåïè ùóð³â âèêîðèñòàí³ ïîëÿðîãðàô³÷í³ ìåòîäè äîñë³äæåííÿ. Ïîêàçàíî, ùî õðîí³÷íà ³ììîá³ë³çàö³ÿ
òâàðèí ïðèçâîäèòü äî çíèæåííÿ ÐÎ2  â  ÿñíàõ â³ðîã³äíî ùîäî êîíòðîëþ (íà 30%). Øâèäê³ñòü ïîãëè-
íàííÿ êèñíþ ê³ñòêîâîþ òêàíèíîþ ïàðîäîíòà ó ñòðåñîâàíèõ ùóð³â çíèæóºòüñÿ  íà 47% â ïîð³âíÿíí³
ç êîíòðîëåì. Ó ãðóï³ òâàðèí, ÿêèì ïåðåä  ùîäåííîþ ³ììîá³ë³çàö³ºþ ââîäèâñÿ  âíóòð³øíüîì�ÿçîâî
ðîç÷èí ò³îòðèàçîë³íó (50 ìã íà 1êã ìàñè ò³ëà), ÐÎ2 çíèæóâàâñÿ íà 18%, à øâèäê³ñòü ïîãëèíàííÿ
êèñíþ íà 28% â ïîð³âíÿíí³ ç êîíòðîëüíèìè çíà÷åííÿìè, òîáòî â³äáóâàëîñÿ ïîêðàùåííÿ óìîâ òðàíñ-
ïîðòó òà óòèë³çàö³¿ êèñíþ â òêàíèíàõ ïàðîäîíòà.
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²Ç ÇÀÑÒÎÑÓÂÀÍÍßÌ ÌÅÒÎÄÈÊÈ SINGLE-CELL RT-PCR Ó ÐÅÀËÜÍÎÌÓ ×ÀÑ²
Ïàøåâ³í Ä.Î., Ãóð�ÿíîâà Â.Ë., Òóìàíîâñüêà Ë.Â., Äîñåíêî Â.ª., Ìîéáåíêî Î.Î.
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Â³äîìî, ùî çà óìîâ ïàòîëîã³÷íèõ âïëèâ³â ó êë³òèíàõ ïîðÿä ç íåêðîòè÷íîþ çàãèáåëëþ ìîæóòü ðåà-
ë³çóâàòèñÿ ïðîöåñè àïîïòîçó òà àóòîôàã³¿. ßê íà êë³òèííîìó, òàê ³ íà òêàíèííîìó ð³âíÿõ ïåðåá³ã
ïàòîëîã³÷íîãî ïðîöåñó áàãàòî â ÷îìó áóäå çàëåæàòè â³ä òîãî, ÿêèé øëÿõ çàãèáåë³ ïåðåâàæàòèìå.
Íèí³ âíóòð³øíüîêë³òèíí³ ìåõàí³çìè ðåàë³çàö³¿ êë³òèííî¿ çàãèáåë³ âèâ÷åí³ íåäîñòàòíüî, à îäíî÷àñíà
íàÿâí³ñòü ð³çíèõ âèä³â çàãèáåë³ â ïîïóëÿö³¿ êë³òèí çà îäíàêîâèõ óìîâ äàº çìîãó çðîáèòè ïðèïóùåí-
íÿ ïðî íàÿâí³ñòü ãåíåòè÷íèõ ÷èííèê³â ó ðåàë³çàö³¿ öèõ ïðîöåñ³â. Îñíîâíîþ ìåòîþ íàøî¿ ðîáîòè
áóëî äîñë³äæåííÿ â³äì³ííîñòåé ó åêñïðåñ³¿ ãåí³â, ùî â³ä³ãðàþòü âàæëèâó ðîëü ó ðîçâèòêó àóòîôàã³¿
� ãåí³â mTOR (â³ä àíãë. mammalian target of rapamycin) òà óá³êâ³òèíó. Äîñë³äè ïðîâåäåí³ íà ïåð-
âèíí³é êóëüòóð³ êàðä³îì³îöèò³â ùóðà. Íàÿâí³ñòü àóòîôàã³¿ âèçíà÷àëàñÿ ñóïðàâ³òàëüíèì çàáàðâëåí-
íÿì ôëóîðåñöåíòíèì áàðâíèêîì ìîíîäàíñèëêàäàâåðèíîì (ñïåöèô³÷íî çàáàðâëþº àóòîôàã³÷í³ âà-
êóîë³). Îêðåì³ êë³òèíè ç êóëüòóðè çàáèðàëè çà äîïîìîãîþ ñêëÿíî¿ ì³êðîï³ïåòêè (D=4-5 ìêì). Ç
çàñòîñóâàííÿì íàáîðó Taq Man Fast Cells-to-Ct ïðîâîäèëè çâîðîòíó òðàíñêðèïö³þ ç âèêîðèñòàí-
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íÿì ðåíäîìíîãî ãåêñàìåðíîãî ïðàéìåðà. Îòðèìàíó îäíîëàíöþãîâó ÄÍÊ âèêîðèñòîâóâàëè äëÿ
ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ ó ðåàëüíîìó ÷àñ³ çà äîïîìîãîþ òåõíîëîã³¿ CYBR Green. Ð³âåíü
åêñïðåñ³¿ ãåí³â óá³êâ³òèíó òà mTOR ñòàíäàðòèçóâàëè çà åêñïðåñ³ºþ house-keeping ãåíà (β-àêòèí).
Áóëî âñòàíîâëåíî íàÿâí³ñòü â³äì³ííîñòåé â åêñïðåñ³¿ ãåí³â óá³êâ³òèíó òà mTOR ó êîíòðîëüíèõ êë³òèíàõ
òà êë³òèíàõ ç îçíàêàìè àóòîôàã³¿. Çîêðåìà, ð³âåíü åêñïðåñ³¿ ãåíà óá³êâ³òèíó â àóòîôàã³÷íèõ êë³òèíàõ
áóâ ìåíøèì ó 5,66 ðàçà (Ð=0,04) ó ïîð³âíÿíí³ ç êîíòðîëåì. Ð³âåíü åêñïðåñ³¿ ãåíà mTOR áóâ âèùèì
ó àóòîôàã³÷íèõ êë³òèíàõ (â 1,43 ðàçà ïîð³âíÿíî ç êîíòðîëåì, Ð>0,05). Îòðèìàí³ ðåçóëüòàòè äàþòü
çìîãó ñòâåðäæóâàòè, ùî ðîçâèòîê àóòîôàã³¿ çàëåæèòü â³ä âèõ³äíîãî ð³âíÿ åêñïðåñ³¿ ãåí³â, ùî çó-
ìîâëþº ãåòåðîãåíí³ñòü ïîïóëÿö³¿ êóëüòèâîâàíèõ êàðä³îì³îöèò³â.
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Îñòàíí³ì ÷àñîì ç�ÿâèëèñÿ íîâ³ äàí³, ÿê³ äàþòü ìîæëèâ³ñòü ðîçãëÿäàòè ñ³ðêîâîäåíü, ÿê íîâèé ãàçî-
âèé òðàíñì³òåð. Ïðîòå éîãî ô³ç³îëîã³÷íà ðîëü ó ñåðöåâî-ñóäèíí³é ñèñòåì³ òà ìåõàí³çìè ä³¿ ùå íå
ç�ÿñîâàí³.  Ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ âïëèâó äîíîðà ñ³ðêîâîäíþ ã³äðîñóëüô³äó íàòð³þ
(NaHS), à òàêîæ ñóáñòðàòó éîãî á³îñèíòåçó � L-öèñòå¿íó íà ÷óòëèâ³ñòü ì³òîõîíäð³àëüíî¿ ïîðè (ÌÏ)
äî ïðèðîäíîãî ³íäóêòîðà ¿¿ â³äêðèâàííÿ Ñà2+ ó ñåðö³ äîðîñëèõ ³ ñòàðèõ ùóð³â. Åêñïåðèìåíòè ïðî-
âîäèëè íà ³çîëüîâàíèõ ì³òîõîíäð³ÿõ, ç òêàíèí ñåðöÿ äîðîñëèõ ³ ñòàðèõ ùóð³â.  Â³äêðèâàííÿ ÌÏ
ðåºñòðóâàëè ñïåêòðîôîòîìåòðè÷íî (λ=520 íì). Äîñë³äæóâàëè âïëèâ NaHS ó ä³àïàçîí³ êîíöåíò-
ðàö³é 10-12-10-4 ìîëü/ë íà êàëüö³é³íäóêîâàíå íàáóõàííÿ ì³òîõîíäð³é  ñåðöÿ äîðîñëèõ ³ ñòàðèõ ùóð³â.
Ó ìåæàõ êîíöåíòðàö³é NaHS 10-6-10-4 ìîëü/ë ñïîñòåð³ãàëè äîçîçàëåæíå çìåíøåííÿ íàáóõàííÿ ÿê ó
äîðîñëèõ, òàê ³ ó ñòàðèõ ùóð³â, ùî ñâ³ä÷èòü ïðî çàõèñíèé åôåêò ñ³ðêîâîäíþ ùîäî â³äêðèâàííÿ
ÌÏ. Ïðå³íêóáàö³ÿ ñóñïåíç³¿ ì³òîõîíäð³é ñåðöÿ ç³  ñïåöèô³÷íèì ³íã³á³òîðîì ì³òîõîíäð³àëüíèõ ÊÀÒÔ-
êàíàë³â 5-ã³äðîêñèäåêàíîàòîì (10-4 ìîëü/ë)  ñïðè÷èíÿëà ïîñëàáëåííÿ ïðîòåêòîðíîãî åôåêòó  NaHS
(10-5 ìîëü/ë) ùîäî êàëüö³é³íäóêîâàíîãî â³äêðèâàííÿ ÌÏ, ùî ñâ³ä÷èòü ïðî ìîæëèâå çàëó÷åííÿ öèõ
êàíàë³â äî âêàçàíîãî åôåêòó. Ïðè äîñë³äæåíí³ âïëèâó NaHS ó ìåæàõ êîíöåíòðàö³é 10-12-10-8 ìîëü/
ë íà íàáóõàííÿ ³çîëüîâàíèõ ì³òîõîíäð³é ó áåçêàëüö³ºâîìó ñåðåäîâèù³ ñïîñòåð³ãàëè  ïîì³ðíå  íàáó-
õàííÿ îðãàíåë ñåðöÿ ÿê ó äîðîñëèõ, òàê ³ ñòàðèõ òâàðèí. Ïîêàçàíî, ùî òàêèé åôåêò ïåâíîþ ì³ðîþ
ñïðè÷èíåíî àêòèâàö³ºþ ì³òîõîíäð³àëüíèõ ÊÀÒÔ-êàíàë³â ùóð³â. Â åêñïåðèìåíòàõ ïðè îäíîðàçîâîìó
ââåäåíí³ ùóðàì NaHS (10-4 ìîëü/êã) ³ L-öèñòå¿íó (10-3 ìîëü/êã) çà ãîäèíó äî äåêàï³òàö³¿ áóëî âñòà-
íîâëåíî çìåíøåííÿ  ÷óòëèâîñò³ ÌÏ äî Ñà2+ ó ñåðö³ ùóð³â. Ïðè öüîìó ä³ÿ L-öèñòå¿íó âèÿâèëàñü
á³ëüø åôåêòèâíîþ. Âèêîðèñòàííÿ ñïåöèô³÷íîãî áëîêàòîðà ôåðìåíòó öèñòàò³îí³í-γ-ë³àçè � ïðîïàðã-
³ëãë³öèíó ó ê³ëüêîñò³ 10-4 ìîëü/êã âàãè ñïðè÷èíÿëî ï³äâèùåííÿ ÷óòëèâîñò³ äî êàëüö³é³íäóêîâàíîãî
â³äêðèâàííÿ ÌÏ ó ñåðö³ ñòàðèõ ùóð³â, íà â³äì³íó â³ä äîðîñëèõ. Îòðèìàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü
ïðî âàæëèâó ³ íåîäíîçíà÷íó ðîëü ñ³ðêîâîäíþ â ìîäóëÿö³¿ çì³í ïðîíèêíîñò³ ì³òîõîíäð³àëüíèõ ìåì-
áðàí.
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Ìåòîþ ïðîâåäåíèõ äîñë³äæåíü áóëî âèâ÷åííÿ âïëèâó äîçîâàíî¿ íîðìîáàðè÷íî¿ ã³ïîêñ³¿ (ÄÍÃ) íà
ôóíêö³îíàëüíó àêòèâí³ñòü ïàðåíõ³ìè ùèòîïîä³áíî¿ çàëîçè. Äîñë³äæåííÿ âïëèâó ÄÍÃ çä³éñíþâàëè
íà 24 ùóðàõ-ñàìöÿõ ë³í³¿ Â³ñòàð â³êîì 12 ì³ñ. Ùóð³â ðîçä³ëèëè íà 2 ãðóïè: ² ãðóïà � êîíòðîëüí³
ùóðè òà ²² ãðóïà � òâàðèíè, ÿê³ ùîäíÿ îòðèìóâàëè ÄÍÃ (10% êèñíþ â àçîò³) ïðîòÿãîì 30 õâ.
Òðèâàë³ñòü åêñïåðèìåíòó ñòàíîâèëà 28 ä³á. Ïî çàâåðøåíí³ äîñë³äó ç îáîõ ÷àñòîê ùèòîïîä³áíî¿
çàëîçè âèãîòîâëÿëè ã³ñòîëîã³÷í³ ïðåïàðàòè çà ñòàíäàðòíîþ ìåòîäèêîþ. Ïðîâåäåí³ äîñë³äæåííÿ ïî-
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êàçàëè, ùî ùèòîïîä³áíà çàëîçà ÿê êîíòðîëüíèõ, òàê ³ äîñë³äíèõ ãðóï òâàðèí ìàº íå çì³íåíó áóäîâó
ç³ çáåðåæåííÿì ¿¿ îñíîâíèõ ñòðóêòóðíèõ åëåìåíò³â. Âîíà ì³ñòèòü ôîë³êóëè îâàëüíî¿ òà âèäîâæåíî¿
ôîðìè ð³çíîãî ðîçì³ðó. Ó äîñë³äíî¿ ãðóïè òâàðèí ñåðåäíÿ ïëîùà ïîïåðå÷íîãî ïåðåð³çó ôîë³êóëà
áóëà ìåíøà â³ä êîíòðîëþ íà 10%. Ó ùóð³â, ùî çàçíàâàëè âïëèâó ÄÍÃ, âèÿâëÿëè òèðîöèòè êóá³÷íî¿
òà ïðèçìàòè÷íî¿ ôîðìè ç ñåðåäíüîþ âèñîòîþ íà 20% (Ð<0,05) á³ëüøîþ â³ä êîíòðîëþ. Ïðè öüîìó
âíóòð³øí³é ä³àìåòð ôîë³êóëà áóâ íèæ÷èì â³ä çíà÷åííÿ êîíòðîëüíî¿ ãðóïè íà 9%. Êîëî¿ä ó ôîë³êó-
ëàõ ïåðåâàæíî ïîì³ðíî¿ ù³ëüíîñò³, ç äîáðå âèðàæåíèìè ðåçîðáö³éíèìè âàêóîëÿìè. Ïëîùà êîëî¿äó
ìåíøà â³ä êîíòðîëþ íà 20% (Ð<0,05). Ê³ëüê³ñòü òèðîöèò³â â îäíîìó ôîë³êóë³ â ñåðåäíüîìó ñòàíî-
âèëà 28. Â³äì³÷åíî çðîñòàííÿ ôîë³êóëÿðíî-êîëî¿äíîãî ³íäåêñó (íà 28%; Ð<0,05) òà çíèæåííÿ ³íäåê-
ñó íàêîïè÷åííÿ êîëî¿äó (íà 25%; Ð<0,05) ó ùóð³â, ùî çàçíàâàëè âïëèâó ÄÍÃ. Îòæå, çìåíøåííÿ
ñåðåäíüî¿ ïëîù³ ïîïåðå÷íîãî ïåðåð³çó ôîë³êóë³â òà ïëîù³ êîëî¿äó, çá³ëüøåííÿ âèñîòè òèðåî¿äíîãî
åï³òåë³þ òà çìåíøåííÿ âíóòð³øíüîãî ä³àìåòðà ôîë³êóë³â, íàÿâí³ñòü â êîëî¿ä³ ðåçîðáö³éíèõ âàêóî-
ëåé, ï³äâèùåííÿ ôîë³êóëÿðíî-êîëî¿äíîãî ³íäåêñó òà çíèæåííÿ ³íäåêñó íàêîïè÷åííÿ êîëî¿äó ñâ³ä÷èòü
ïðî ñòèìóëþþ÷èé âïëèâ äîçîâàíî¿ íîðìîáàðè÷íî¿ ã³ïîêñ³¿ íà ôóíêö³îíàëüíó ³ ñèíòåòè÷íó àêòèâí³ñòü
ùèòîïîä³áíî¿ çàëîçè.
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