Findings

Thus, taking into account the organospecific features of the brain (soft, jelly-like consistency, the watery
character) and the complexity of visualization of the liquor system associated with them, we propose some
methodological approaches to a study of the brain of fetuses and newborns, which includes special methods of
fixation and a complex evaluation of pathomorphologic changes at all levels of the structural organization. An
evaluation of the rates of gyrification and their correspondence to the gestational age of a fetus or a newborn, a
perfusion of the cerebral vessels with the aid of Karavanov’s fixator are original, informative, and may be used
successfully by morphologists in their research work.
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Morphofunctional changes in the structure of rats’ adrenal glands cortex
zones by alcohol intoxication and the effect of antioxidant
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Studies have shown that prolonged involuntary alcohol intoxication causes significant structural and functional
reorganization of the cortex of the adrenal glands. Natural antioxidant a-tocopherol has a modifying influence on changes
in the cells of the adrenal glands cortex in case of alcoholization, with the intensity and direction of this effect depends on
whether the use of alcohol is being continued.

Key words: the cortex of adrenal glands of rats, alcohol, antioxidant.

Mop¢podyHkuuoHaabHbIe H3MEHEHUsI B CTPYKTYPe 30H KOPbI HAANO4Ye4YHNUKOB KPBbIC M0 BINSITHHEM
AJIKOTOJIbHOW HHTOKCUKAIIMU U AHTHOKCHAAHTA

HccnenoBanus nokasajiy, 4TO AJUTEIbHAs HENPOM3BOJbHAS AJKOTOJIbHAs MHTOKCUKAIMS MPUBOIUT K 3HAUYUTEIHHOMN
CTPYKTYPHOH M (pyHKIIMOHAIIBHOM peopraHn3auy KOpbl HaAMo4eyHUKOB. [IpUpoaHbIi aHTHOKCHAAHT 0-TOKO(EPOI NMEET
Moan(UIUpyoLIee BIUSHIE HA U3MEHEHHMS B KJIETKAaX KOPBI HA/IMOYEYHHIKOB JKEJIE3bI B CIIy4ae aJIKOTOJIM3aLliH, HHTEHCHB-
HOCTb U HaIIPaBJICHHOCTH 3TOTO BIMSHMUS 3aBUCUT OT TOTO, IPOAOJDKAETCS JIM YIOTPEOJICHNE aIKOTOIs.

KiioueBble ci10Ba: Kopa Ha IIIOYCYHUKOB KPBIC, aJIKOTOJIb, AaHTHOKCH/IAHT.
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Introduction

Exogenous influences cause changes in basic physiological systems of the body in much greater extent than
the endogenous biological irritants. Therefore, studying the influence of these factors on various tissues and
organs is becoming more and more important.

One of the most important glands that regulates the activity of the body and response to the biological effects
of exogenous irritants is the adrenal gland, in particular the adrenal cortex. Unfortunately, the literature has almost
no data obtained from the use of a systematic approach to characterize the features of the structural organization
of the morpho-functional system “the adrenal cortex”, performing the function of the effector component of
adaptation. Research of the past decades, devoted to the study of the adrenal glands, showed that their morpho-
logical state could assess the adequacy of adaptive response of the organism to various stressors. The effect of
weak stressors causes a reaction in the adrenal cortex glomerular zone at first. The action of long-term stressors
leads to the highest reaction manifestations of the beam part and reticular zones. The action of strong stressors
leads to an almost simultaneous, but different in severity, involvement of all the structural and functional zones
of the adrenal glands in the implementation of the adaptive response of the organism.

The aim of the study is to evaluate the influence of alcohol intoxication of rats due to morphometric parameters
of the cortex of adrenal glands in the treatment by antioxidants. Experimentation was preceded by a selection
of animals with different tolerances to alcohol. Ethyl alcohol, because of its physicochemical properties and
characteristics of biological and toxic effects is sharply distinguished from a wide variety of psychoactive com-
pounds with the potential to cause the development of dependency. Systematic use of the ethyl alcohol, unlike
most other psychoactive substances, with high probability leads to the development of pathological processes in
different organs and tissues of the body. Information accumulated to date on the mechanisms of toxic action of
ethanol can clearly mark out its direct and indirect toxic effects.

Material and method

Experimental studies were conducted at the Department of the normal anatomy of the Voronezh N.N. Burdenko
State Medical Academy, and the Department of Human and Animal Physiology, Voronezh State University in the
autumn-winter period of 2007-2010. Selection of animals with different tolerances to alcohol preceded the pilot
studies. At the initial stage, 510 male outbreed albino rats weighing 200-250 g were provided free access to food,
water, and a 15% ethanol solution for 3 weeks. Daily measurements were related to each animal’s consumption
of water and alcohol solution.

At the end of the observation period, according to the amount of consumption of ethanol and water, three
major groups of 72 rats were formed that consumed only water and no more than 10% ethanol: Group 1 — 76
rats — alcohol in a total volume of fluid drunk per day; Group 2 — preferred only solution with a share of alcohol
consumption 90-97% of the total fluid intake; Group 3 — 362 rats who consumed throughout the day, both liquid
(10% to 85% ethanol solution and, correspondingly, from 90% to 15% water). Thus, in the studied population
of outbreed male albino rats, the proportion of animals not consuming alcohol amounted to 14.1 + 1.5%, and the
animals that had switched to the constant consumption of alcohol — 14.9 £ 1.6%. For the next major experimental
research, animals were taken from the 1st and 2nd groups.

Then, after a week “recovery” period, during which the animals selected for the experiment were kept on a
standard diet of water and no alcohol, all rats were transferred to the previous contents of the food consumption
that included a 15% ethanol solution with a total exclusion of water for 30 days.

The choice of a 15% ethanol solution was determined by the instructions as to the optimization of such a
concentration for forming the changes corresponding to chronic alcohol intoxication among experimental animals
during a relatively short period.

Thus, one part of the rats subjected to the forced alcoholization, and the other part — to alcohol intoxication,
which can be roughly defined as “voluntary”. Half of the animals in both groups, during the 10 days of alcohol
abuse, were injected intraperitoneally with a-tocopherol in an amount of 0.1 mg per 100 g of body weight (20%
oil solution).

Therefore, according to the scheme of the main experiment, the material was investigated out of 188 animals,
which were formed into 6 groups: Group 1 (vivarium control) consisted of 20 intact rats kept on a general diet, the
rats in group 2 (a-tocopherol control) were injected by a-tocopherol in the amount similar to the previous ones
(20 rats) for 10 days before the end of the experiment, group 3 — animals after forced alcoholization (36 rats),
Group 4 — animals after the "voluntary" alcoholization (38 rats), Group 5 — rats after forced alcoholization and
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the introduction of a-tocopherol (36 rats), Group 6 - rats after a "voluntary" alcohol abuse and the introduction
of a-tocopherol (38 rats).

For morphological studies of the rats’ adrenal glands cortex they were subjected to decapitation, abdominal
dissection and removing the adrenal glands under ether anesthesia at the end of the period of alcoholization.

The animals were carried out under ether anesthesia at the same time. The brain, pituitary, and adrenal glands
were removed after decapitation and weighed. The mass of the organs was assessed in absolute and relative terms
and then calculated: the relative weight of the adrenal gland weight — in milligrams per 100 g body weight.

Excised tissue blocks of adrenal glands were fixed for 24 hours in Bouin’s mixture, and then, after dehydration
in ascending alcohol concentrations and posting I-II dioxane were poured into the filling mixture “Gistomiks.”
Morphological studies of zones of the cortex of adrenal glands were performed on serial 6 microns thick paraffin
sections. For the analysis of the histological and morphological changes, they were stained with hematoxylin and
eosin. After staining, the sections were dehydrated by alcohols of increasing concentration, enlightened by meta-
xylene and embedded into balsam. The state of the cortex was assessed by visual microscopy and morphometry,
in which the width of the cortical areas and the volumes of the nuclei were measured. Also, a histochemical study
of the functional state of the adrenal cortex was performed.

In determining the amount of cores, given their elliptical shape, the diameter was measured twice and then
converted into mkm? ellipsoid formula V' = [b’n/6, where [ — a larger diameter, b — a smaller diameter. Statistical
processing of the results was performed using the package Statistica 6.0 (Stat Soft). The results are presented
as M + ¢? (M — arithmetic mean; o-standard deviation). Evaluation of reliability indices of mean values of the
comparison groups was performed using Student's t-test and, if abnormal distributions of nonparametric Mann-
Whitney test (significance level p < 0.05).

Results

During the experiment, the mass of the rats of the control group increased by 45.5%, the weight of animals
subjected to forced alcoholization — by 15.3%, the relative increase in weight after the “voluntary” alcohol abuse
was 25.6%. However, if the dynamics of mass in the control group was linear (fig. 1), the same dynamics of the
animals of the 2nd and especially 1st group deviated considerably from linearity.

For the animals of the control group, the mass of the right adrenal gland was 22.3 + 1.4 mg, left — 22.6 +
1.1 mg; the rats treated for 80 days with 15% ethanol were expressed with the asymmetry: the right adrenal gland
weighed 26.75 £ 2.1 mg, and the left — 30.0 + 2.4 mg, which was significantly (p < 0.05) more than in the group.
The right adrenal gland of animals of group 2 weighed 24.0 + 2.3 mg, and the left — 26.0 £ 2.6 mg, in the third
group, the right adrenal gland weighed 26.0 + 2.8 mg, and the left — 26.0 + 2.6 mg.
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Fig. 1. Dynamics of changes in body weight of alcoholized and the control group animals.

One of the indicators of the functional activity of the cells is the size of their nuclei. Studies have shown that
in the control group the volume of the nuclei of the glomerular zone was 89.6 + 2.3 mkm?, the beam and the
reticular zones 132.6 + 2.4 mkm? and 79.0 + 2.7 mkm?® respectively. After the forced alcohol intoxication during
the 80 days, the amount of cell nuclei in the glomerular area was significantly increased (p <0.05) and amounted
to 94.7 £ 2.5 mkm? in the beam area — 138.8 + 2.4 mkm? and the netted area — 83.0 + 2.2 mkm?.
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Introduction of an antioxidant during 20 days in the background of ongoing alcohol abuse led to an even
greater increase in the volume of the nuclei. In the glomerular zone, the volume of nuclei was 98.6 = 2.5 mkm?
in the beam area — 152.7 + 3.2 mkm?, and in the netted area — 81.3 £ 2.8 mkm®.

In the animal group, which began to be given water and administered antioxidant after 60 days of alcohol
abuse, karyometric indicators of the glomerular cells and the reticular zones (91.5 + 2.3 mkm3 and 79.6 &+ 2.2
mkm3, respectively) did not differ significantly from the respective figures of the control, and the increase of
cell nuclei of the beam area was less significant (139.6 £ 2.4 mkm?).

Histology of adrenal glands after forced alcohol intoxication during the 60 days was as follows: connective
tissue capsule thinned with signs of dissociation and edema. The endocrine cells of the glomerular zone had sharply
vacuolated cytoplasm; some cells were close to a vacuolar degeneration. The sudan negative zone practically has
not been determined. The beam zone was represented by strands of hypertrophied endocrine cells; some cells
underwent the vacuolar degeneration. This picture reflects the state of the body in the phase of maladjustment.

The histological picture of the adrenal glands of rats that had used alcohol during the 70 and 80 days showed
thinning of the connective tissue capsule. The endocrine glomerular zone had vacuolated cytoplasm. Sudan zone
has not been determined. In some places, the lumen of vessels had a “gape.” These indicators are the morphologi-
cal equivalent of a deep depletion of adaptation.

The histological picture of the adrenal glands of rats of groups 4 and 5 reflected the structural restoration of
the organs. The structure was determined by the preservation of the adrenal glands and clear architectonic of all
zones. The connective tissue capsule was thinned, but there were no signs of edema. Signs of the glomerular cell
hypertrophy and the beam areas were preserved. The sudan negative area was determined by individual sites.
In a number of visual fields, the pyronin positive cytoplasm and nucleoli of cells in glomerular and beam zones
were marked. There is a tendency towards a normalization of the structure and ultrastructure of all three zones
of the cortex. However, on the border of the cortex and medulla in the individual sections there is micro cystic
cavity, apparently caused on the site of cell death after stress. Structural and functional assessment of the width
(thickness) of the cortical areas in the study of histological sections showed significant changes, as their absolute
values and the ratio of the width of each zone to the total width of the cortex. The results showed that the forced
alcoholization leads to an overall increase in the width of the cortex, particularly pronounced in animals treated
with a-tocopherol. This increase was primarily the result of the expansion of beam zone, while the relative width
of the glomerular was significantly reduced.

One of the indicators of the functional activity of cells is the size of their nuclei. Studies have shown that in
the control group the volume of the glomerular nuclei, the beam, and the reticular zones corresponded normally.
After the forced alcohol intoxication during the 80 days, the amount of cell nuclei in glomerular area was sig-
nificantly increased, the same pattern was observed in the beam, and in the reticular zones.

Introduction within 20 days of an antioxidant in the background of ongoing alcohol abuse resulted in even
more significant increase in the volume of the nuclei.

In the group of animals, which after 60 days of alcohol abuse began to be given water and administered
antioxidant karyometric indicators of glomerular cells and reticular zones did not differ significantly from those
of the control parameters, and the increase of cell nuclei of the beam area was less significant.

Derivation

The research results reveal the possibility of developing methods for the directed correction of changes
occurring in the cortex of the adrenal glands in the compulsory and voluntary intoxication of the stress through
antioxidant effects of a-tocopherol. But, at the same time, at this stage of the research, we can conclude a need
for careful monitoring of corrective action of antioxidants in alcohol intoxication, amplifying the destructive
effects in organs exposed to the toxic stress.
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Action of low frequency pulsed electromagnetic fields on proliferation and
morphology of the mesenchymal stem cells
C.Lisii, 1.Sainsus, V. Nacu

Stimulation of cell divisionis the source of physiological recovery that provides the most reliable perspective in tissue
engineering. A non-invasive and accessible method of amplifying the process of cell division is using electromagnetic fields.
Our purpose was to analyze the oscillating electromagnetic fields capacity to influence the cellular proliferation in vitro. For
this purpose, were used cell cultures of mesenchymal stem cells, derived from 14 days aviary embryos. Cells were subjected
toaquasi-rectangular pulse del ectromagnetic field with duration of 300us, a frequency of 7.5Hz, 2hours each day for 7days.
The results indicate arise with 25% of the number of cells subjected to the magnetic field, and this report was not influenced
by the cell density. The cell morphology showed no difference between groups. These results suggest the possibility of using
low frequency pulsed electromagnetic fields in tissue engineering with the purposes to accelerate mesenchymal stem cell
division, which can be applied in bone regeneration therapy.

Key words: Stem cell, pulsed electromagnetic field, cell culture, tissue engineering, bone regeneration.

JeiicTBMe HU3KOI0 YaCTOTHOI'0 UMILYJIbCHOI0 3JIEKTPOMATHUTHOIO N10JIsl HA NpoJHdepanuio u
MOP(010ruI0 Me3eHXUMAJIbHBIX CTBOJIOBBIX KJIETOK

Crumyssinyst GU3H0IOTHYESCKIO JACTICHUS KIICTOK SBIIACTCS HCTOYHUKOM BOCCTaHOBJICHHS KJICTOK, KOTOPBIH 00eCIieunBaeT
HanOoJee HaJIC)KHBIC MIEPCIICKTHBEI B TKAHEBON MHXKCHEpHH. VICIIONB30BaHIE IEKTPOMATrHUTHBIX TIOJIEH SBISICTCS HEUH-
Ba3WBHBIM U JOCTYITHBIM METOJIOM YCHJICHHUS Iporiecca AelieHus KIeToK. Llenbio 3Toit paboTel ObUT aHATN3 CIOCOOHOCTH
MYJIbCHBIX 3JIEKTPOMArHUTHBIX ITOJICH BIIMATH HA KIIETOUHYIO IPOTH(Epariuto in vitro. J{jist 9TOH 1ETH HCII0JIb30BaIH KYJIETYPY
ME3EHXHMMAJIbHBIX CTBOJIOBBIX KJIETOK, MOIYYCHHBIX M3 ITUYbUX SMOPHOHOB. KJIeTKH MOABEPrauch KBa3U-MPSIMOYTOJIbHBIX
MyJBCHBIX 3JIEKTPOMArHUTHBIX NoJiel ¢ anutenbHocThio 300 ps, yacrora 7,5 I'n, 2 yaca KaXkIblil IeHb B T€UeHUE 7 THEH.
[Monmy4yeHHbIE pe3yIbTaThl yKa3bIBAIOT Ha 25% pOCT Kom4ecTBa KJIETOK B TPYIIIE MOJBEPIrHYTOM MAarHUTHOMY ITOJIIO YeM B
KOHTPOJILHOM, ¥ pe3y/bTaT He 3aBUCUT OT TUIOTHOCTH KJIETOK. Mop(hoJIOTHs KIETOK HE BBISIBUIIO PA3IUIHA MEX Ty TPyIIIa-
MU. DTU PE3ybTaThl CBUIETEIbCTBYIOT O BO3MOKHOCTH MCIIOIB30BaHUS HU3KOYACTOTHBIX MYJIBCHBIX 3JIEKTPOMArHUTHBIX
oJiel B TKAHEBOM MHKEHEPUU C LIEJIbI0 YCKOPUTD JEJIEHUE ME3EHXUMAJIbHBIX CTBOJIOBBIX KJIETOK.

KirueBble ci1oBa: CTBOJIIOBBIE KJICTKH, UMITYJIbCHBIC DJICKTPOMAarHuTHBIC II0JIA, KYJIbTypa KIICTOK, TKaHEBOM WHXXCHCPUH,
CTBOJIOBBIC KJICTKH.

Campurile electromagnetice pulsate (CEMP) sunt aplicate clinic pentru a stimula regenerarea osoasa [15].
Initial, eficienta CEMP era asociata cu accelerarea formdrii matricei osoase din cauza aparitiei locale a unui
curent electric slab, indus de campul magnetic [4,11].

Studiile ulterioare au indicat cd campurile electromagnetice pot vindeca fracturile osoase si incetinesc pierderea
de matrice osoasi la animale [3,9,13,19], aceasta a orientat aplicarea clinici in domeniul regenerarii osoase. In
pofida aplicarii cu succes a cAmpurilor electromagnetice au fost raportate si studii cu privire la efectele negative
asupra proliferarii i a diferentierii osteoblastelor [20, 21]. Sub influenta caAmpurilor magnetice specifice a fost
determinat cd activitatea fosfatazei alcaline creste, insa proliferarea osteoblastica este limitata [19]. Studiile actuale
au demonstrat ca aprovizionarea tisulara fiziologica cu celule functionale mature este asiguratd de proliferarea
si diferentierea celulelor stem tisulare [16].
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