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Introduction.Nearly all the major systems of our body depend on water to work
properly. Drinking plenty of water throughout the day aids in regulating body temperature,
preventing constipation, flushing waste products out of the body, and many other important
functions. However, overhydration—or drinking too much water—is also a potentially deadly
condition, one that can throw off the balance between water and sodium in our blood.
Hyponatremia is an electrolyte disturbance characterized by sodium concentration in the
plasma below 135 mmol/L. At lower levels, overhydration (water intoxication), an urgently
dangerous condition, may result in this situation. Too little sodium in our body prevents our
nerves from communicating properly with our muscle tissue, leading to muscle weakness, as
well as spasms and cramps. Hyponatremia also affects our heart muscle, increasing our heart
rate.

The aim of our study was to understand the concept of changes of the heart wall under
the influence of overhydrationusing scanning electron microscopy

Materials and methods. The experiment involved 12 eight month of age white
laboratory male rats.Alimentation and experiments were conducted in accordance with the
"European Convention for the protection of vertebrate animals used for experimental and
other scientific purposes”(Strasbourg, 1986).Animals were divided into 2 series: experimental
and control, 6 animals in each. To achieve the overhydration experimentalrats received 10 ml
distilled water three times a day through a tube,ate boiled demineralized food and were
injected synthetic analogue of ADH (vasopressin )"Mynyrin "(Ferring) twice daily at a dose
of 0.01 mg. The simulation of severe overhydration was 25 days. The control animals were
injected the "Mynyrin"(Ferring) twice daily at a dose of 0.01 mg, considering the potential
effects of vasopressin on the cardiovascular system. Animals received normal drinking water
and food within the daily physiological needs. The animals were taken out of the experiment
by the introduction ketamine at a dose of 70 mg/kg. Preparations for scanning electron
microscopy were prepared according to standard methods.

Resuts and discussion.Upon reaching the animals severe overhydration the heart wall
becomes widened and swollen. We observe thickening of left ventricular wall in 1.2 times and
thickening of the right ventricular wall by almost half compared with the control. The walls of
the heart are thickened under overhydration, especially in the ventricles because the ventricles
perform most function of pumping blood.The myofibrils increase in thickness, in regards to
this, at the onset of this condition( overhydration /water intoxication),the fluid outside the
cells of the heart muscle has an excessively low amount of solutes. In comparison to that
inside of the cells is more concentrated causing the fluid to shift through (via Osmosis) into
the cells to balance the concentration. This causes the cells (myocytes) to swell due to inflow
of the fluid to the intracellular matrix. Swelling of the cells causes the stiffness or thickening

86

© Sumy State University, 2015 © CymcCbkunh aep>xaBHuM yHiBepcutet, 2015



MopdboAoriYHi AOCAIAXKEHHS — BUKAUKU CYHACHOCTI

of myofibrils that make up the myocytes. We mark local missing of myofibrils transverse
striation (cytolysis phenomenon), dilatation of intracellular spaces with collagen strands
inside, aggregation of erythrocytes in vessels.

Conclusions. Using the method of scanning electron microscopy allows to reconstruct
the volumetric structure of the heart wall. At water intozication we observe changes both in
the myocardial parenchyma and stroma. Changes in parenchymal component manifested by
swelling of the myofibrils with local cytolysis. Changes in stromal component expressed in
edema of intercellular spaces, increasing of collagen production and stasis of erythrocytes in
the blood vessels.
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[TopymieHHs KpOBOMOCTauaHHS MO3KYy — OJHE 3 aKTyalbHHX IHUTaHb Cy4YacHOI
MEIUIIMHU, 10 OOYMOBJICHO, SK TSDKKICTIO HACIHIJIKIB KOXHOTO KOHKPETHOTO BHUMAAKY
XBOpPOOH, TaK 1 pIBHEM MMOKa3HUKIB 3aXBOPIOBAHOCTI, IO CATAIOTh MaHAEMIi, a CMEPTHICTb B1J
niei marosorii craHoBuTh NoHan 20% 1 3aiimae apyre Micue Micias CEepLEBO-CYAMHHHUX
3axBoptoBaHb. CpOrofHI 3MIHM TpU 1meEeMil MO3KY pO3IVIAJAIOTBCA K  CKJIAJHUUN
0araToBeKTOPHUH Mpollec 31 CHenu(iYHOI0 KIHETUKOI Ha Mepedir SKoro MO)KHa BIUIMBATH, a
HE 5K OJJHOMAaHITHY HO/Ii10, SIK BBa)Kanoch 11e 20 poKiB TOMY.

Cynunnuii emitenmianpauii poctoBuii dakrop (VEGF, Vascular endothelial growth
factor) — curHanbHUIt OLTOK, 1110 BUPOOISETHCS KIITUHAMHE JJIsl CTUMYJIFOBAHHS aHTiOTeHEe3y.
Bin cnyxuTh 4aCTHHOIO CHCTEMH, 110 BIJAMOBIIa€3a BIIHOBIEHHS MO/1a4l KUCHIOJ O TKAaHUH B
CUTYyallli, KOJIM LUPKYJIALIS KpoB1 HejocTaTHSA. BpaxoByrouu Te, 110 HEpBOBa TKaHHHA €
HANOUIbII YyTIMBOIO JI0 TIMOKCIi, HOpMaJIbHE MOCTa4YaHHA ii KPOB'I0 € HEOOX1THOIO YMOBOIO
gk qos i1 GyHKmil, Tak 1 gua okarre3gatHocti. Kpim toro, VEGF Takox Bimirpae
KJIIOUOBYPOJILBHEPBOBIM cHcTeMi, Oe3mocepeHbO BIUIMBAIOYM Ha HEpBOBI KiiTWHH. Llei
(dakTOp POCTY BIUIMBAE Ha MPOLECH PO3BUTKY HEPBOBHX EJIEMEHTIB, MIIPaIlil0 HEPBOBHUX
KJIITHH, BkuBaHHs HelipoHiB (MackenzieF., Ruhrberg C., 2012).

Meta po6oTH — JOCIIUTH 3a JTOTIOMOIOI0 IMYHOTIMTOXIMIYHOTO METO/AY HasBHICTb
Ta 3MIHHM KiJIBKOCTI CYIMHHOTO emitenianbHoro poctoBoro dakropy (VEGF) B kopi Benmukux
MiBKYJIb FOJIOBHOTO MO3KY IPH MOPYIIEHHSX KPOBOOOITY PI3HOTO CTYIEHS BaXKKOCTI.

Marepiajaun Ta meToau

HocnigxenHss BukoHaHl Ha 115 camisx Oimux crareBo3piaux HiypiB JiiHii BicTtap
Baroto 260-290 r. TBapunu Oynu noxineHi Ha 5 rpyn: 1 rpyna — koutpois (K), TBapunu, siki
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