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MOPIBHANBHUA ®EHOTUMIYHUA AHANI3 NONYNALIW FEMONOETUYHUX NPOMEHITOPHUX KNITUH
3 PI3HUM PIBHEM EKCIMPECIT CD34, OTPUMAHUX 3 TKAHUHU NNALEHTU | NYNOBUHHOI KPOBI

HocnidxeHHs nnayeHmapHux 2emonoemu4Hux npozeHimopHux knimuH (I'TIK) i nopieHsiHHs ix 3 enacmueocmsimu MK nnody i dopocnozo op-
2aHi3My HeobXiOHi Onsi oyiHKU Moxueocmi ix KniHiYHO20 3acmocyeaHHsi. Byno nokasaHo, wy0 MKaHuUHa naayeHmu mMicmums mpu nonynsyii 3
pi3HUM pieHem ekcnipecii CD34, maki sik CD34™*CD45"°", CD34' CD45"°" i CD34"°“CD45"". 5k i @ pemanbHiii nevinyi, @ nnaueHmi micmamscs no-
nynayii 3 peHomunom CD34"*CD45"°"" | CD34*CD45°*", wo do3eonsic 2080puUmu NPo KPOBOMEOPEHHS 8 NnaueHmapHii mkaHuHi. CD34** CD45™""
nonynayisi makox ekcripecye CD133, npakmuyHo HezamueHa o fiHiliHuM Mapkepamu i Mae nimgpoyumonodi6Hy mopgponoeziro. Lje ceidyumsb npo
me, w0 maka nonynsayisa micmums npumimueHi MK, nomeHyiliHo — cmoebyposi knimuHu. Takox ceped nnayeHmMapHuUXx KIimuH npucymHi 6inbw
ni3Hi Nnpoz2eHimopu 3 gheHomunom CD34"°CD45". Binbwicmb makux Knimux ekcrnipecye 2eMornoemusyHi niHitiHi mapkepu. lMonynsauis 3 ¢peHomu-
nom CD34"**CD45"°" cnocmepizaemucsi nuwe @ nnaueHmi, KNIMUHU 3 MakuM PeHOMUINoM, iMO8IPHO, YMEOPIOIMLCA MiNbKU 8 MaayeHmapHii
mKaHuHi i/abo mizpyroms 3 iHwux calimie KPO8OMEOPEHHSI, 3MIHIOIYU NPU YboMy pieeHb ekcripecii CD34. ®epmeHmamueHa 06pobka Mae He3Hay-
Hul ennue Ha pieeHb ekcnpecii nosepxHeeaux 6inkie npu FACS aHanisi, wjo eapmo epaxoeyeamu e nodi6HUX eKkcriepuMeHmax.

Knro4oei cnosa: 2eMmonoemuyHi npo2eHimopHi knimuHu, nnayeHmapHuli 2emornoes, ekcripeciss CD34 mapkepa, nyrnosuHHa Kpos.
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CPABHUTENbHbLIA ®PEHOTUMUYECKUN AHATTIU3 NMONYNALUN
FEMOMO3TUYECKUX NMPOFEHUTOPHbIX KNETOK C PA3NIMYHLIM YPOBHEM 3KCMPECCUMN CD34,
MOJNTYYEHHbIX U3 TKAHU MNALEHTbI U NYNOBUHHON KPOBU

UccnedoesaHue nnayeHmMapHbIX 2eMONO3MuUYecKuUx npo2eHumopHbix knemok (I'TK) u cpaeHeHue ux co ceolicmeamu I'TIK nnoda u e3pocsiozo
op2aHu3Ma Heob6xo0uMbl Osisi OUYEHKU 803MOXXHOCMU UX K/TUHUYECKO20 npumeHeHusi. bbino nokasaHo, Ymo mkaHb nnayeHmsl codepxum mpu
nonynAYUU ¢ Pa3NUYHLIM YPo8HEM aKkcripeccuu CD34, makue kak CD34"* CD45"", CD34" CD45"°" u CD34™°"CD45"". Kak u @ ghemansHoli nevenu, e
nnayeHme codepxamcs nonynauuU ¢ heHomurnom CD34"CD45°"" u CD34'CD45"°"", ymo no3seonsiem 2080pumL 0 KPOBEMEOPEHUU € NaaueHma-
PpHOU mKaHu. CD34"* CD45""" nonynayus makxe akcrnpeccupyem CD133, npakmuyecku ompuyamersibHa 1o JIUHeUHbIM MapKepaM u umeem J1UM-
¢oyumo-nodobHyto Mopghosio2uro. Mo ceudemesibcmeyem o MoM, Ymo Mmakasi nonynsyusi codepxxum npumumueHsie 'TIK, nomeHyuanbHO
cmeornosble knemku. Takke cpedu nnayeHmapHbIX Kiemok npucymcmeyrom 6onee no3oHue npoaeHUmMopsb! ¢ gheHomurnom CD34"°"CD45". Bo-
JIbWUHCMEO MmakKuXx KJIemoK 3Kcrpeccupyem 2eMornoamuyeckue sluHeliHble mapkepsbl. [lonynsayusi ¢ ¢peHomunom CD34™CD45°" na6nodaemcs
mosnbKo 8 nnayeHme, K1emKu ¢ makuMm ¢peHomurom, npeonosioxumesibHO, 06pa3yromcsi MoJsibKO 8 NiaayeHmapHol mkaHu u/unu Muepupyrom u3
Odpyaux calimoe KpoeemeopeHusi, U3MEeHsIS MPU 3MoM ypoeeHb 3kcripeccuu CD34. depmeHmamueHasi o6pabomka oka3blieaem He3Ha4umesibHoe
e/luUsiHUE Ha ypoeeHb 3KCMpPeccuu MoeepxHocmMHbIx 6esikoe npu FACS aHanu3e, Ymo cmoum y4yumbigamb 8 MO0G06HbIX IKCrepuMeHmax.

Kntoyesnbie crioea: 2ceMonoamuyeckue npo2eHUMoOpHbIe KIiemku, niayeHmapHbili 2eMornoas, akcrnpeccusi CD34 mapkepa, nynoesuHHasi Kpoeb.
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DEVELOPMENT OF PIG CUMULUS-OOCYTE COMPLEXES AT CONSTANT
AND OSCILLATING TEMPERATURE AND PH

It is shown that replacement of constant temperature and pH of culture conditions by oscillating ones does not significantly
decrease diameter of COCs as a result of their maturation in in vitro culture for 24 hours. Increase in content of follicular fluid
from 10 % to 20 % in the medium of their maturation NCSU does not influence the gain in COCs diameter.

Key words: cumulus-oocyte complex, follicular fluid.

Introduction. Improving the growth and development
of the live object remains relevant because the problem
associated with the increase of its productivity and im-
provement of its viability. You can select two opposite to
each other, strategic approaches to its solution: genetic
and epigenetic, which, like any opposites, deny and com-
plement each other and are interconnected by passages.

Gene expression takes place only in certain environments
[23]. It is pointed out, in particular, by such concepts as
expressivity and penetrance. The result of the development
of a biological object is not only preformed, in particular, in
the form of genetic program but also is determined by the
epigenesis, in particular, by the influence of external condi-
tions. And then, by the creation of conditions of the envi-
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ronment, more adequate to the nature of the living object,
one can (too) enhance its growth-development, contribute
to the recovery of its (re)productive capacity. In this regard,
previously unsolved, experimentally and theoretically, part
of the overall problem of improving growth and develop-
ment of a living object, the question remained, what should
be a favorable external environment adequate, constant or
inconstant, and what the character they should be if they
are not constant.

In our view, between all known means of using the ex-
ternal environmental conditions for this purpose, the most
adequate to nature of the living object, is the method of
application, or at least maintaining namely biorhythmic os-
cillations of them. Namely it, as the literature data and our
own research show, enables us to dramatically improve the
growth-development and performance-viability of a living
object, to remove it (re) productive potential.

Around the world, preimplantation embryos of mam-
mals are continued to culture, in the hole, at constant con-
ditions, which are trying to stabilize as strong as possible, —
to prevent smallest changes, using a routine method which
was developed 50 years ago [25].

It has been shown that the use of forced pH oscillations
of culture medium, instead of it forced stabilization, signifi-
cantly (p < 0.001) improves the development in vitro of 1 to
4-cell pig embryos (n = 788) flushed out from the organism:
by 3.2 to 3.9 times more blastocysts are formed, and they
grow to more advanced stages of embryonic development
[4; 5]. Actually the survival rate of embryos increases.

As a result, the analysis of recent studies and publica-
tions, in which solving problems started, it was discovered
that the theory and practice of application of the environ-
ment conditions oscillations, as opposed to the use of con-
stant conditions, takes in the whole world more and more
development and distribution.

It is shown that (biorhythmically) oscillating environ-
mental conditions can be useful for improving the growth-
development, performance-viability of the microorganisms,
plants, crustaceans, amphibians [13], fish [9; 12], birds,
[19; 20] and mammals [8].

For the present, oscillating environmental conditions
have restricted use during in vitro culture of gametes, cells
and mammalian preimplantation embryos [27; 28].

Here up to the present, they do not use oscillations of
temperature and pH, indicating a sporadic and not a con-
scious application of oscillation on these biological objects,
limited understanding of their role in the structures-
functions of living object.

The aim of the work was to reveal the regularities of
cumulus-oocyte complexes (COCs) growth in the matura-
tion mediums in vitro — NCSU and 199 — with 10 and 20 %
follicular fluid (FF) at biorhythmically oscillating temperature
and pH in comparison with constant ones.

Materials and methods. The OCC were selected as an
object of the study. Such a choice is conditioned by the need
to increase the quantity and improve the quality of the oocytes
in vitro maturation (in the form of COCs), from which embryos
should further be get in vitro. The latest are used in large
quantities for many scientific and practical purposes.

Of the dead at slaughterhouse pigs, the ovaries were
withdraw and delivered to the laboratory, where the COCs
and FF were received from the follicles.

Maturation of the COCs was done in the NCSU me-
dium which were prepared with our own hands from Sigma
reagents as described in literature, and in the medium 199,
Sigma catalog number 5085 M.

10% (common) or 20% of the FF (in an attempt to make
a step in the direction of the conditions that occur in vivo),
10 IU/ml of human chorionic gonadotropin, 10 IU/ml of horse
chorionic gonadotropin, 0.53 mmol cysteamine and
20 mcg/ml gentamicin sulfate were added to the medium.

The in vitro culture at constant temperature and pH was
carried out by a common (not principally modified for our
purposes) method [25].

Cups with COCs in the appropriate medium, were put
in gas chambers, — 100 ml of medical graded bottles with
wide mouth, — blown through with gas mixture of carbon
dioxide and air, which as a result of interaction with the
medium has provided the last a constant pH around
7.4 units and tightly sealed.

The pH of the medium was controlled by measuring it in
parallel chambers, which do not include the COCs. For this
purpose, aliquots of the medium were taken and the pH of
it was measured.

Temperature oscillation with 40-minute period was cre-
ated by our own method [10; 17]. Air thermostat TC-80 was
converted for this purpose into thermooscillator. Namely, the
water in plastic bottles was placed into it and it was pro-
grammed to turn on and off using the timers of Feron and
Brilux firms. The temperature changes in the chamber with
COCs were judged from this in the parallel one, with a ther-
mometer inserted into it, which pierces the wall of the ther-
mooscillator chamber and shows of which can be watched at
any time. Amplitude of temperature oscillation was changed
from 37 °C to 39 °C by changing the amount of water in the
thermooscillator. In another thermostat TC-80, temperature
was maintained stable from 38.9 °C to 39.0 °C.

pH oscillation with daily period was created by our own
method [11; 18]. To do this, specially constructed gas alu-
minum cameras with pipes of the silicone rubber half pene-
trated for gas were used.

COCs passed into the glass chambers with the matura-
tion medium on which the vaseline oil was previously strati-
fied. The initial pH of the medium, equal 8.0 to 8.2 unites,
was created. These cameras put into gas chambers. The
last were blown through with a mixture of carbon dioxide
and the air, what led to a decrease in the medium pH up to
7.2. After 24 hours, the pH of the medium came up again
the level of 8.0 to 8.2 unites owing to the back coming out
of the carbon dioxide from the medium, and then doing so
from the gas chamber, through the tube of silicone rubber,
by the gradient of it concentration.

The stability of constant temperature in the range of
38.9 °C to 39.0 °C was guaranteed by thermostat TC-80.
The COCs development was estimated by the change in
magnitude of its diameter as a result of culture for one day.
The diameter of the COCs was measured before and after
culture using the eyepiece-micrometer of binocular micro-
scope MBS-9. The relative growth rate, measured as a
percentage, was counted by the formula Brody [15]:

y = 2x100x M2=Mt
M2® M

where y is the value of the y relative growth rate, ex-
pressed as a percentage, M1 is the diameter of the COCs
before culture, M2 is the diameter of the COCs after
24 hours from the beginning the culture.

Biometrical processing was carried out on the com-
puter using programs Excel and STATISTICA 6. All re-
search was conducted in the Laboratory of Physiology of
the Pig Breeding and Agro-Industrial Production Institute
of NAAS of Ukraine.

Results and their discussion. 22 in vitro cultures
were performed and 1249 COCs cultured. It is believed
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that the sizes of living object related to the growth are dis-
tributed normally. In six of the ten studies, more than 100
COCs were generally employed.

This is the value which permits using parametrical statis-
tics. On the other hand, it is known that nonparametric statis-
tics have less statistical power (less sensitive) than their
parametric competitors [16]. For these reasons, it was de-
cided to be limited by the use of parametric statistics only.

As it can be seen from the results of this study, the per-
centage of the increase in the COC diameter in the NCSU
medium with 10 % of FF at constant culture conditions
does not differ significantly from that obtained as a result of
culture in the same medium, as with 10 % of FF so with
20 % one, at oscillating temperature, separately — at oscil-
lating pH, and received as a result of culture in the same
medium with 10 % of FF at the oscillating temperature to-
gether with the oscillating pH (table 1).

Table 1. A comparison of the increase in the COCs diameter at constant and oscillating conditions
in different maturation mediums contained different percentage of FF

Culture conditions | Culture medium | Number of culture, n; | Number of COCs, n, | FF, % | Gain in COCs diameter, % | Cv, %

NCSU 13 185 48,28+3,98° 28,52

Constant NCSU 5 75 10 50,92+6,97° 27,36

199 4 135 20,04+4,05° 34,98

Oscillating NCSU 13 177 10 46,4714,31:: 32,06

temperature NCSU 5 77 20 48,67+7,21 29,63

199 4 139 33,50+4,59% 23,70

NCSU 13 173 10 44,11+4,03%*° 31,63

Oscillating pH NCSU 5 80 20 42,57+4,15% 19,50
199 1 46 32,93 -

Oscillating NCSU 12 162 10 51,1445,93° 38,50

temperature an pH

Note: the values with different superscripts differ significantly.

The percentage of increase in the COCs diameter in
the medium 199 with 10 % of FF at constant culture condi-
tions too differed not significantly from that obtained as a
result of culture in the same medium with 20 % of FF at
oscillating temperature. But the result obtained at oscillat-
ing temperature, had a distinct trend (although p > 0.05) to
prevail that, resulted from constant conditions.

The percentage of increase in the COCs diameter in the
medium NCSU with 10 % of FF at constant culture condi-
tions was significantly greater (p < 0.001) from such derived
as a result of culture in the medium 199 at the same culture
conditions and with the same FF concentration. And at oscil-
lating temperature, it differed not significantly.

The percentage of increase in the COCs diameter in
the medium NCSU with 10 % of FF at oscillating tempera-
ture do not significantly differed from that obtained from
culture in the same medium, but with 20 % of FF. The
same applies to the culture at oscillating pH. Therefore,
increasing the content of FF from 10 % to 20 % in the
COCs maturation medium, NCSU, do not influenced nega-
tively on increase of the diameter.

The data obtained are consistent with conclusion made
[24], according to which the addition of FF to COCs matu-
ration culture medium, prepared on the base of medium
199, can be beneficial, if is not more than 25%. So, in this
way, one can save reagents in preparing medium for in
vitro culture and the money at buying them.

It is interesting to compare the dimensions of the COCs
and the magnitude of the diameter gain in our experiments
with such in the works of other researchers. The average
initial diameter of the COCs, which we took at the first thir-
teen cultures, was 15 points, or 210 microns. The average
final diameter of the COCs was in the range from 25 units
to 29 units, or from 350 mcm to 364 mcm. And the increase
in the diameter of the COCs (Brody formulae) was in the
range from 44 % to 51 %.

In experiments [22] the average diameter of the original
COCs which were taken on culture in the medium that was

also prepared on the medium NCSU, at the same concen-
tration of FF (10 %), was equal to 240 microns, the aver-
age end — 340 microns.

In this case, the percentage increase in the diameter of
the COCs in their investigation came up to the magnitude
of 33 % which was less than that of received by us at least
11 %. However, they spent the measurement not after 24 h
from the beginning of culture, but after 22 h.

But, they measured the largest diameter of the COCs,
and we calculated the middle one. With this comparison,
we can conclude that the culture conditions in our experi-
ments were quite good.

The final diameter of COCs cultured by us (from
350 mm to 364 mm) coincides with this found [14]: diame-
ter of the COCs, which had more than five — six layers of
cumulus cells, composed from 210 microns to 350 microns.
The following COCs are in the medium and large follicles.

At all culture conditions, a size of final diameter of the
COCs strongly and almost everywhere, reliably correlated with
the initial one (table 2). The regression coefficient also shows
that practically all of the magnitude of the correlation is deter-
mined by the magnitude of the initial diameter of the COCs.

Low performance results of the COCs culture in the
medium 199 at constant conditions can be explained by
the fact that in this case it was less adequate to their needs
than the medium NCSU, but the application of temperature
oscillations (and, separately, also pH) significantly in-
creased its adequacy.

The existence of differences in the expansion of cumu-
lus depending on which medium is used for in vitro culture
is known from the literature [21].
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Table 2. The dependence of the final value of the average diameter of the COCs on the magnitude
of their original middle diameter under different culture conditions

# from Number The dependence of the final value of the average
" diameter of the COCs from the magnitude of the initial one
the Culture conditions of cultured - - -
Correlation Trustworthiness, Regression
row-com COCs g -
coefficient, r p coefficient, r?
1 constant, NCSU, 10 % of FF 185 0,82 0,0006 0,67
2 oscillating temperature, NCSU, 10 % of FF 177 0,94 0,0000 0,89
3 oscillating pH, NCSU, 10 % of FF 173 0,86 0,0002 0,74
4 oscillating temperature and pH, NCSU, 10 % of FF 162 0,88 0,0002 0,77
5 constant, medium 199, 10 % of FF 135 0,76 0,24 0,58
6 oscillating temperature, medium 199, 20 % of FF 139 0,92 0,085 0,84
7 constant, NCSU, 10 % of FF 75 0,98 0,0027 0,97
8 oscillating temperature, NCSU, 20 % of FF 77 0,93 0,0226 0,86
9 oscillating pH, NCSU, 20 % of FF 80 0,90 0,0386 0,81

It can be brined a few potential reasons of why the ex-
pected overwhelm in impact of oscillating parameters of
culture medium is not detected in comparison with the in-
fluence of the constant ones.

One of them is a short duration of culture, for only the
entire day. Usually, as the results of the literary review
show, the positive impact of the factor is manifested after
five or six days of the further culture. However, this culture
duration was enough to show tendentious best influence of
oscillating parameters of COCs culture medium, 199, com-
pared with the influence of constant ones. The best effect
of oscillating temperature on the increments of living mass,
in comparison with the influence of constant one, was
showed on young fish [9].

The second possible reason is no resonance (rhythm)
changes in temperature in relative to the rate of growth and
development of COCs (resonance rhythm is unknown).

The third one is the application of too large period of pH
biorhythmic changes; it is desirable to experience the one
hour rhythm of the pH oscillation in the future.

The fourth one is suboptimal amplitude of temperature and
pH oscillations in some cultures of this searching research.

The fifth one is the use of medium designed for culture
in namely constant conditions.

Comparison of the percent of the COCs diameter gain in
medium NCSU and 199 led us to the realization of the fact
that all, without exception (!), to the best of our knowledge, the
existing culture medium for any cells and tissues, gametes
and mammalian preimplantation embryos are designed with
the aim of culturing them at stable constant conditions.

First of all we have in mind the medium 199 and the
medium NCSU.

It may be one of the most important reasons of why it is
difficult to show that the culture at oscillating conditions can
be much more useful than the culture at constant ones.

Such utility should be displayed on medium, specifically
constructed for this purpose, or on the medium that con-
tains a significant amount of liquid of biological origin.

We think that the liquid of biological origin certainly
needs to be such that reflects the biorhythmicity of the proc-
esses in the living body and its cells, and reflects the diver-
sity of living objects at the cellular and subcellular level.

In our conception, in other to promote the culture at os-
cillating conditions, the medium would consist not only of
those components, which are consumed by cells under
conditions that occur near the position of conditional equi-
librium around which medium conditions are oscillating on
some of its parameter but also with those which are con-
sumed by cells at the edges of the range of the environ-
mental changes of the cells around the points of maximum
deviations of these environmental conditions the cell from a

conditional equilibrium, in extremes of their (conditions)
sinusoidal changes.

Namely from these positions, it can easily be explained
the tendentious preference applying oscillating parameters
over constant ones only in the medium 199, which is much
more complicated for the medium NCSU.

Why oscillation conditions of oocyte culture medium (also
cells and embryos) can be more useful than constant ones?

In quantitative terms, oscillation of medium conditions is
the transition from maximum concentration of a substance
or maximum of medium parameter to minimum one or
minimum of medium parameter, and vice versa, which is
performed around conditional position of equilibrium,
around which the oscillation takes place, around the aver-
age concentration, the average value of the parameter.

In qualitative terms, oscillation is the transition into rela-
tively opposite state, for example: from acidic state to alka-
line one and vice versa, if we talk about concentration of
hydrogen ions, and hydroxyl ions; from warm to cold and
vice versa, if we talk about the temperature.

It is well known that the rhythm is a universal feature of
the movement of matter [1], each parameter of the body
oscillates multiperiodically [6], oscillation is observed from
early ontogeny: entrance of sperm cell into oocyte gener-
ates oscillation, in particular, calcium ions [29], and the
external (environmental) conditions are oscillating and fluc-
tuating too [3].

According to our vision, the creation of (biorhythmically)
oscillating medium conditions, pH, temperature and other
parameters, can synchronize processes in living object, to
promote the maturation of eggs in time — alternate greater
strengthening the growth and development, the anabolism
and catabolism. After all, it is known that oscillations are
necessary for cells to be passed from one extreme of the
physiological state in which outweigh the anabolic processes
in the second, where the katabolic ones is dominated [2].

(Biorhythmic) oscillatory mutual transitions of opposite
states of medium (environmental) conditions (for example,
temperature maximum and minimum or pH maximum and
minimum) can contribute to the same (biorhythmic) oscilla-
tory mutual transitions of the expression each of any oppo-
sites of any structure-function of the gametes (and also the
cell, embryo, organism).

In contrast to constant conditions of environment, es-
pecially to those constancy of which stabilize at full
strength, overly, oscillation extends the ranges of parame-
ter changes, diversifies the environment on parameter val-
ues and, respectively, quality.

During the culture of 1 — 4-cell pig embryos in vitro con-
stant pH was managed to hold within a range of + 0.1 units,
while oscillating pH changes in the range of 7.3 to 8.3 units [5].
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It is well known that many different enzymes, as well as
a variety of hormones, are presented in the cells of the
organism by isomeric forms.

In the environmental conditions, (biorhythmically) oscil-
lating in the normally width range (biologically diverse),
unlike the constant ones, overly stabilized, narrowed, more
different genes, whose products are formed isomeric
forms, may be exposed to the expression.

In this case, in oscillating medium, the probability of
one or other biochemical reactions processing may be in-
creased.

If some gametes (or cells of an embryo or organism),
have genetically altered some of the genes that are respon-
sible for the formation of the isomeric form, enzyme can be
at least is not active in constant environment (medium).

In the oscillating medium, same isomeric form can be
formed, although only during some phases of the oscillatory
period (cycle). And the reaction will be processed periodically.

In oscillatory conditions, a cell, perhaps, can live with
the participation of a greater diversity of their genes, prod-
ucts of their expression, with a greater diversity of struc-
tures, built from these products, a greater variety of func-
tions that are inherent to these structures.

In the oscillating (and fluctuating) medium conditions,
biological diversity can be helpful on all structural and func-
tional levels.

It can be assumed that, together with a temperature and
pH oscillations, which we created in our work, the concentra-
tion of calcium ions was oscillated too what, as was shown by
researchers, promotes gene expression in the cell [26].

As we expect, oscillatory culture, in comparison to cul-
ture at constant medium conditions, will give the possibility
to develop normally in vitro to a larger percent of the total
number of COCs taken on culture.

Still, replacing of constant culture medium parameters
for oscillating expands conditions of environment and in
this way allows to survive those biological objects, which
need for their development environmental conditions that
differ from those that are provided by the culture at con-
stant, overly narrowed, stabilized conditions.

Not for all COCs optimal cultivation condition may be, for
example, a pH of 7.4 units because all COCs are slightly
different by nature. Has no doubt that discovered [7] biologi-
cal non-equivalence and differential quality of reproductive
cells, apply in the full measure to the COCs too.

The prospects for further development in this direction
are large and multisided.

Still, in the case of the finding for optimal regimes of
biorhythmic oscillation of medium culture conditions it can
be used the new powerful nonspecific factors for in vitro
development of oocytes and embryos, sperm capacitation,
in vitro fertilization, inducement the oocytes in vitro to
parthenogenetic development.

In this way is made, only the first, but very important
steps: it is shown that the processes of COCs growth as-
sociated with getting embryos in vitro, can go under oscil-
lating conditions at least at the same level as they do under
constant ones.

The next step will be to find those ranges and ampli-
tude of oscillation parameters of culture medium that will
provide the best results with in vitro embryo obtaining from
those that are received at constant conditions.

This step is already done for the preimplantation em-
bryos received in vivo and cultured at pH, oscillated with
the daily period [5].

In this work we leaned on biorhythms that are known
for the somatic cells of the organism.

In further work, it would need to rely on the biorhythms
that are place in oocytes during their maturing, but what we
are not yet known.

Assume that the study on the culture at any (biorhyth-
mically) oscillating medium parameters of any cells, taken
from any plants and animals, will be perspective.

Such medium conditions could, in particular, to reduce
the concentration of inoculate, to increase performance
and viability of the cells.

An extremely promising is the direction of development the
nutrient mediums for culture namely in oscillatory conditions.

Another promising line of research can be related with
the development of equipment that can provide (biorhyth-
mic) oscillation of temperature (thermooscillator instead of
thermostat), pH (CO: incubator-oscillator instead of CO-
incubator), lighting, electromagnetic field, concentration of
gases in the atmosphere...

Conclusions: 1. The gain in COCs diameter, obtained
after 24 h of culture in the medium NCSU at oscillating
temperature and pH, both separately and together, does
not trustworthily differ from the gain, received at constant
conditions.

2. The gain in COCs diameter, obtained after 24 h of
culture in the medium 199 at oscillating temperature has
expressive trend (although p > 0.05) to be greater than the
gain, received at constant conditions.

3. The gain in COCs diameter, obtained after 24 h of
culture in the medium NCSU at constant conditions is sig-
nificantly more than the gain, received as a result of culture
in medium 199 at the same conditions.

4. Enhancement of the FF content from 10 % to 20 % in
the maturation medium of the COCs, NCSU, does not in-
fluenced negatively on the increase of their diameter.

5. The advantage of oscillating culture conditions over
constant ones expressively manifests itself in a relatively
more complicated medium 199 compared to medium NCSU.
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IHCTUTYT cBMHapcTBa Ta arponpomucrioBoro Bupo6Huursa HAAH Ykpainu, Kuis

PO3BUTOK OOLIUT-KYMYJTFOCHUX KOMINJIEKCIB CBUHI
3A NOCTIMHUX | OCLUUNIOKOYNX TEMNEPATYPU U PH
YcmaHoeneHo, wo 3amiHa nocmiliHux memnepamypu U pH KynbmueyeaHHs1 Ha ocyusrooyi docmoegipHo He 3MeHwWye npupicm diamempa oo-

yum-kymynrocHux komnekcie (OKK) y pesynomami ix do3pieaHHsi 8 Kynbmypi in vitro npomsizom dob6u. lideuuwieHHss emicmy ¢honikynspHoi piouHu
8id 10 % do 20 % y cepedosuwi ix do3pieaHHss — NCSU, He ennueae Ha eenuyuHy npupocmy diamempa OKK.

Knro4oei cnosa: ooyum-KymynocHuUX Komnekcie, gponikynsipHa piouHa.

H. KopuaH, cT. npenoa., M. fleHuctok, A-p 6uon. Hayk

WHcTuTYyT cBMHOBOACTBA M arponpoMbiwneHHoro npoussoactea HAAH YkpauHbl, Kues

PA3BUTUE OOLUT-KYMYNIOCHbLIX KOMIMJIEKCOB CBUHbU
NPU NOCTOAHHbIX U OCLEENIUPYIOLWLUX TEMMNEPATYPbI U PH

BbisiesieHo, YmoO 3aMeHa MOCMOsIHHLIX memMnepamypsi u pH KynbmueupoeaHusi Ha ocyunupyrouue 60CMO8EPHO He yMeHbWwaem fnpupocm
duamempa ooyum-KymyrocHbIx kommnekcoe (OKK) e peaynbmame ux do3peeaHusi 8 Kysnbmype in vitro Ha npomsikeHue cymok. loebiweHue co-
OdepxxaHus chonukynspHol xudkocmu om 10% k 20% e cpede ux do3peeaHusi — NCSU, He enusiem Ha eenu4uHy npupocma duamempa OKK.

Knrodeenie croea: ooyum-KyMymoCHbIl KOMMIEKC, hONTUKYNsIPHast )KUGKOCMb.
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EVIDENCE OF OXIDATIVE STRESS DEVELOPMENT IN PANCREATIC CELLS
OF RATS WITH CHRONICALLY SUPPRESSED GASTRIC ACID SECRETION

Long-term hypochlorhydria is sometimes associated with mild pancreatitis development. Up to date, there is no clear evi-
dence on mechanisms involved in pancreatic damage upon these conditions. The aim of study was to estimate the intensity of
free-radical processes in rat pancreatic cells upon experimental hypochlorhydria. The increased hydrogen peroxide content (1,8
times), Nos2 gene mRNA level (2,9 times), total NO-synthase (4 times), thioredoxin reductase (1,6 times) and mitochondrial su-
peroxide dismutase (1,5 times) activities, as well as decreased content of total (1,3 times), protein-bound (1,3 times) and nonpro-
tein (1,4 times) SH-groups in rat pancreas were established. Thus, there is evidence of oxidative stress development in rat pan-
creatic cells upon long-term suppression of gastric acid secretion, suggesting the involvement of disturbed redox balance in

pathophysiologic mechanisms of mild pancreatitis development upon these conditions.
Key words: oxidative stress, hypochlorhydria, dysbiosis, pancreas.

Introduction. Hypochlorhydria is defined as a state of
low hydrochloric acid content in gastric juice with complex
etiology: it develops as a consequence of pharmacologic
suppression of gastric acid secretion, as a natural process
during aging of digestive tract, as a complication upon
some disease (atrophic gastritis, autoimmune disordrs, H.
Pylori infection, achylia etc.) and in rare cases it has ge-
netic causes [13].

In contrast to hyperacidic states, low stomach acidity is
substantially harder to diagnose due to less prominent
symptoms. At the same time, 10-15% of adult population

and up to 50% people of retirement age in developed
countries has hypochlorhydria [30]. Loss of gastric juice
bactericidal properties is accompanied by bacterial over-
growth in different regions of gastrointestinal tract (GIT).
Formation of dysbiotic bacterial biofilms in duodenum leads
to initiation of endogenous inflammation that can involve
associated organs, such as pancreas [3-4].

Although development of pancreatic disorders upon hy-
pochlorhydria isn't unambiguous, there is some evidence of
mild acute pancreatitis development (AP) upon long-term
use of gastric H'/K*-ATPase inhibitors, such as omeprazole
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