ISSN 1728-2748

BIONOrIA. 3(65)/2013

~ 45 ~

0. Macb, acn., O. AHApinyyK, KaHa. 6ion. Hayk, B. Moniwyk, npod.
KHY imeHi Tapaca LLleB4yeHka, KuiB

CUCTEMHUW MIOXia NP OOCNIAXEHHI BIPYCIB BAKTEPIA AHTAPKTUYHUX 'PYHTOBUX LLEHO3IB
Cy6aHmapkmuyHuli knimam ma cneyudgidHi 2e051020-6i05102i4Hi XapaKkmepucmuKku cmeoproomb yHikanbHi yMoeu 07151 po3eumky rpyHmoeux
6akmepianbHUX ma eipycHux nonynsyii. B cmammi po3ansidarombcsi ¢hakmopu omoyyro4yo2o cepedosuuia siki Malomb ennue Ha 36epexeHHs1
iHgpekyilinocmi eipycie ma siki Heo6xidHO epaxosyeamu npu po6omi e na6opamopii.
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AGE RELATED FEATURES OF WATER AND ELECTROLYTES TRANSPORT ACROSS
THE EPITHELIUM OF RATS COLON AND THEIR CORRECTION WITH MULTIPROBIOTIC
"SIMBITER ® ACIDOPHILUS"” CONCENTRATED

The transport of water and electrolytes across the epithelium of the colon in rats of different ages was studied. It was found
that at the 21 and 24 month old rats absorption of water and Na * and CT ions significantly increased, which is one of the causes
of constipation occurancens in aged and elderly rats. Periodic administration of multi-probiotic "Symbiter" (0.14 mg / kg) pre-
vents age-related changes in the transport of water and electrolytes across the epithelium of the colon.

Keywords: colon, the total flow of water and Na"* and CT ions, multiprobiotic.

More than 60% of people over 60 years old have the
problem with constipations. Such problem not only reduce
the social activities of people, but also cause pressure in-
creasing in the cavity of intestine, diverticulums, over-
growth and accumulation of endotoxin [3]. It was shown
that the main reason of constipation in healthy individuals
who are older than 80 years is slowed chyme transport
through intestine, which occurs due to decreased of motor
activity of colon [10]. Age related changes in colon are as-
sociated with degeneration of nerve fibers that innervate its
smooth muscles [14]. With age neurotransmitter acetylcho-
line (main stimulator of smooth muscle motor activity) re-
lease decreases, that is the reason of constipations occur-
rence. Robert et al [11] established another mechanism of
acetylcholine release reduction in colon during aging. They
showed that aging is accompanied by decrease of calcium
appearance in the colon neurons of rats, resulting in ace-
tylcholine release reduction. Ayzman R. |. showed that
aging causes changes in intestinal mucosa, which leads to
hydrolysis and absorption decrease. There are several
reason: surface of membrane digestion decrease because
of atrophy, number of operating carriers in transport sys-
tems also reduce, Cl'secretion decrease [1].

Thus, the most of literature sources associated the de-
velopment of age related constipation with changes in co-
lon motility and much less attention is paid to the study of
age-related aspects of water and electrolytes transport
across the epithelium of the colon.

Previously, we showed that water, Na + and CI- absorp-
tion increases with age and that is the reason of age-
related constipation [6]. These changes begin at the end of
mature age. Despite the large number of laxatives drugs,
the search of safe preparation and drugs without addiction
is still actual. One of the most perspective preparations are
probiotics. Especially taking into account that with age co-
lon contamination with opportunistic flora increases [7].

The aim of our work was to study dynamics of water
and electrolytes transport across the epithelium of the co-
lon in rats of different ages with standart diet and with peri-
odic consumption of multiprobiotic "Symbiter ® acidophilic"
concentrated (Symbiter).

Methods: In chronic experiments the transport of water
and electrolytes across the epithelium of the colon were
studied on white nonlinear female rats in ontogenesis. Rats
were born with different females in one day period and
were randomly divided into 2 groups: control, rats were fed
a standard maintenance diet, and experimental, with peri-
odically multiprobiotic supplement to diet. Rats of control
group at the age of 3, 6, 9, 12, 15 and 18 month old were
administered 0.5 ml dechlorinated tap water of room tem-
perature. Rats of experimental group in the first 10 days
after birth got 1 drop of Symbiter daily. Hereafter these rats
at the age of 3, 6, 9, 12, 15 and 18 month were injected
0.14 ml/kg multiprobiotic Symbiter diluted in 0.5 ml of wa-
ter. One dose of Symbiter (10 ml) consists of biomass of 14
living probiotic stains in symbiosis: Lactobacillus and Lac-
tococcus — non less than 6.0x10'° CFU/cm®, propionic-acid
bacteria - 3.0x10'° CFU/cm®,  bifidobacteria  —
1.0x10" CFU/cm®,  acetic-acid  bacteria —  1.0x10°
CFU/cm®. From each group at the age of 3 month (juvenile
age), 6, 9 month (young age), 18 month (mature age), 21
month (eldery) and 24 month (senile) animals were taken
for experimental tests. Rats were anaesthetized by ure-
thane at the dose 1.15 g/kg intraperitoneally. The transport
of water and electrolytes across the epithelium of the colon
were measured in acute experiments by method of perfu-
sion of isolated colon. After equilibration period (60 min.),
samples were taken each 20 minutes. Total perfusion dura-
tion was 180 min. Changes in concentration of unabsorbed
phenol red marker determined with photocolorimetric
methods (A=520 nm, A =560 nm Ta A=600 nm) represented
the level of water absorption. Concentration of CL™ in per-
fused solution was measured with ion meter. Measure-
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ments of the concentrations of Na* and K* were carried out
using a flame photometric analyzer of liquids [13].

All obtained data were subjected to statistical analysis us-
ing software package "Statistics, 8.0". Shapiro-Wilks criterion
was used for the analysis of data distribution type. As the data
were abnormal distributed independent samples were com-
pared by Mann-Whitney U test. We calculated median (Me)
and lower and upper quartiles (Me [L.qg... U.q]) [4].

Results.It was found that in 3 months old rats the level
of water absorption was 31.01 [5.05... 68.93] ml/g*20 min,
Na*~24.81[2.86... 46.85], K" ~0.74 [-3.01... -0.05] and CI'~
13.92 [4.46... 26.99] umol/g*20 min. This results matched
with other researchers data obtained in vivo and showed
that the absorption of water is accompanied by absorption
of Na" and CI', K* secretion [1, 8, 10] (Fig. 1).
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Figure 1. Total flow of water across the epithelium of the colon of different age groups rats (Me [L.q... U.q], n = 8)
K — rats of control group;
C — rats of experimental group that were periodically injected with multyprobiotic Symbiter;
* — p <0,05 compare to 3 months old control group; # — p <0,05 compare to same age control group

The level of water absorption in 6 and 18 months old
rats of control group had no significant difference from rats
of juvenile age and was equal t019.82 [3.5... 50.57] and
27.16 [12.72... 35.95] ml/g*20 min respectively. In the
same time in 21 and 24 month old rats absorption of water
and Na * and CI'ions was increased. Absorbtion of water in

eldery rats increased by 33.7% (p<0.05), in senile — 26.0%
(p<0.05) compare to juvenile. Periodic introduction of mul-
tiprobiotic decreased water absorption in colon of 18, 21
and 24 months old rats correspondently by 63.0%
(p<0.05), 79.1% (p<0.05) and 90.8% (p<0.05) compare to
control group of same age.
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Figure 2. Total flow of Na* across the epithelium of the colon of different age groups rats (Me [L.q... U.q], n = 8)
K — rats of control group;
C - rats of experimental group that were periodically injected with multyprobiotic "Symbiter";
* — p <0,05 compare to 3 months old control group; # — p <0,05 compare to same age control group

The total flow of Na* in 6 months old rats was lower
than in 3 months old, but there was no significant differ-
ences (Fig. 2). In 9 month old rats Na* absorption de-

creased by 57.7% (p<0.05) compare to rats of juvenile age.
Thus, the total flow of electrolytes in 9 month old rats was
the smallest. In experimental group same as in control, in 9
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months old rats the total flow of ions decreased by 51.99%
(p<0.05) in comparison with 3 months old control group.

In the eldery (21 months) and senile rats (24 months) to-
tal flow of Na* was increased by 19.7% (p<0.05) and 20.5%
(p<0.05) compare to 3 month old rats of control group. Thus,
the rate of Na* total flow, as well as water, was the biggest in
the 24 month old rats and was 29.90 [23.04...
32.25] ymol/g*20 min. The total flow in mature, elderly and
senile rats of experimental group of ions decreased by 50%
(p<0.05) and 64.07% (p<0.05) and 74.05% (p<0.05) com-
pare to control group of same age and was also lower than
in 3 month old rats of control group.

The total flow of ClI" ions in 6 and 18 months old rats did
not differ from 3 months old. The lowest level of CI" ions
absorption was in 9 months and was 9.03 [0.37...
23.43] uymol/g*20 min. In eldery and senile rats significant
increase of ions total flow was observed. In 21, 24 month
old rats data was equal to 22.73 [17.49... 30.93], 20.38
[10.61...26.92] ymol/g*20 min correspondently, which was
higher by 63.3% (p<0.05) and 46.4% (p<0.05) compare to
juvenile rats. As in the case with the level of water and Na*
total flow periodic Symbiter introduction reduced the total
flow of CI" ions across the epithelium of colon (Fig. 3).
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Figure 3. Total flow of CI" across the epithelium of the colon of different age groups rats (Me [L.q... U.q], n =8)
K — rats of control group;
C - rats of experimental group that were periodically injected with multyprobiotic Symbiter;
* — p <0,05 compare to 3 months old control group; # — p <0,05 compare to same age control group

It was found that Na* and CI' total flow was accompanied
with changes in the total flow of water across the epithelium
of the colon in different age groups of rats. However, during
the ageing the total flow of K" ions had no significant
changes either in control or in experimental groups. It was
clear that at the rest transcellular is the predominant type of
water transport across the epithelium of the colon. That oc-
curs passive by diffusion over osmotic gradient of NaCl con-
centration between intra-and intercellular fluids of intestinal
epithelial cells. Our experiments confirm such theory.

Periodic addition of multyprobiotic Symbiter in the diet
of rats prevented the reduction of water, Na" and CI  total
flow in elderly and senile rats. We concluded that multipro-
biotic consumption had prevented age-related changes in
intestinal microflora.

The significance of microflora to the human body is still
not full revealed and therefore is often underestimated. But
today it is clear that bacteria play an important and a multi-
dimensional role in the various functions of the body. For
example they generate significant quantities of various
physiologically active compounds. Among them short-chain
fatty acids (SCFA) that assure water electrolyte balance
and mineral metabolism (the content of carbonates in intes-
tine lumen and pH of the intestinal contents), are the main
source of colonocyte nutrition, regulate colon motility [2].
Thus, we consider that SCFA preservation might be the
reason of decreased amount of constipations in eldery and
senile rats of experimental group.

Conclusions:

1. In elderly and senile rats absorption of water, Na*
and CI increase.

2. Transport of K* ions does not change during onto-
genesis.

3. Periodic administration of multiprobiotic "Symbiter ®
acidophilic" concentrated prevents the reduction of water,
Na® and CI total flow in elderly and senile rats.

4. Multiprobiotic "Symbiter® acidophilic" concentrate
may be consider an effective preparation for constipations
prevention.
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KHY imeHi Tapaca LLleB4yeHka, Kuis

BIKOBI OCOBJIMBOCTI TPAHCMNOPTY BOAW TA ENEKTPOJITIB YEPE3 EFIITEVJ'III?I TOBCTOI KULLKW LLIYPIB
TA IX KOPEKUIA MYJNIbTUMPOBIOTUKOM CUMBITEP ALLUAODITIbHUN KOHLIEHTPOBAHUU

HocnidxeHo mpaHcnopm eodu i enekmponimie 4Yepe3 enimenili moecmoi KUWKu y ujypie pi3Ho2o eiky. BcmaHoesneHo, wo y siyi 21-20 ma
24-x micsiuie ecMokmyeaHHs1 80du ma iorie Na* i CI 3Hauywe 36inbwyemncs, wio € oOHIE0 3 NPUYUH UHUKHEHHS 3akpenie. lMepioduyHe dodaeaH-
HA 00 cmaHdapmHOoz0 KopMmy Mynabmunpo6iomuka "Cum6imep® ayudoginbHull” KoHuenmposanuli (0,14 mn/kz) 3anobizac eikosum 3miHam y

mpaHcrnopmi eodu i enekmpornimie 4epe3 enimenili moecmoi Kuwku.

Knioyoei cnoea: moscmuil Kuwe4HuK, cymapHuli nomik 6odu ma ionie Na* i CI, Mynsmunpo6iomux.

H. Ckouko, acn., M. Yepnak, ctya., E. Toprano, kaHa. 6uon. Hayk, [l. IHKOBCKUI, A-p Guon. Hayk

KHY nmenu Tapaca LLleB4eHko, KueB

BO3PACTHbIE U3MEHEHUSA TPAHCIOPTA BO[bl U 9NEKTPONUTOB YEPE3 SMUTENUA
TOJNICTOIO KNLWWEYHUKA KPbIC . .
N X KOPEKLIUA MYNbTUNMTPOBUOTUKOM CUMBUTEP ALLUAO®UITIbHbIM KOHLIEHTPUPOBAHbIU

HccnedoeaHbl mpaHcrniopm 600kl U 3/1I€KMPOSIUMOE Yepe3 anumesnul mosicmoli KUWKU Y KPbIC pa3HO20 eo3pacma. YcmaHoeJsieHo, Ymo &
eospacme 21-20 u 24-x mecsyes ecacbleaHusi 800kl u uoHoe Na* u Cl sHauumMoe yeenuyueaemcs, 4mo sienisiemcsi 00Holl U3 NPUYUH 803HUKHOGe-
HUs1 3aropoe y KpbIC MOXUs020 U cmap4Yyecko2o eo3pacma. lepuoduyeckoe dobaesieHue kK cmaHdapmHoMy Kopmy mynbmunpo6uomuka "Cum6bu-
mep ® ayudounbHbIl" KOHYeHmpuposaHHbIl (0,14 mn/k2) npedomepaujaem 8o3pacmHble U3MEHEHUsI 8 mpaHcropme 800bl U 3/IeKMPOIUMo8

4Yepe3 anumesnul mosicmou KUWKuU.

Knioyegble crioea: moncmeiii KUWEYHUK, CyMMapHbIl nomok eodsl u uoHoe Na* u CI, Mynsmunpo6uomuk.
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DETECTION OF SOME VIRUS PATHOGENS
OF CACTUS IN UKRANIAN BOTANICAL GARDENS

Cactus collections of some Ukrainian botanical gardens were analyzed for virus contamination. Different virus-like symptoms
including mosaics, chlorosis and local necroses have been detected on cactus plants in these collections. Biological properties
of isolated viruses were defined by the methods of bioassay, transmission electron microscopy and indirect ELISA.

Key words: ELISA, isolated viruses, cactus.

Introduction: The Cactaceae are mostly spiny succu-
lents with photosynthetic stems comprising 200 genera and
more than 2,000 species [1]. Cactuses have been the ob-
ject of amateur and professional botanical collectors be-
cause of unusual structures and exceptionally colorful and
beautiful blossoms. Huge variety of cactus species coupled
with their distinctive ecological and biological characteris-
tics cause a number of difficulties associated primarily with
cultivation of these plants in the greenhouses. Due to the
ordinary vegetative propagation and long-term cultivation of
cactus plants in the same collections, these plants may
serve as reservoirs of different viruses.

In accordance with literary data about 11 viruses are able
to affect the members of Cactaceae family: Cactus virus
X(CVX), Schlumbergera virus X (SVX), Opuntia virus X
(OVX), Zygocactus virus X (ZVX), Saguaro cactus virus
(SCV), Sammons' Opuntia virus (SOV), Cactus virus 2 (CV2),
Cactus mild mottle virus (CMMoV), Rattail cactus necrosis-
associated virus (RCNAV), Impatiens necrotic spot virus
(INSV) and Tomato spot wilt virus (TSWV) [3, 4, 5, 6, 7, 8].

That's why the aim of our work was to analyze collection of
cactus in Ukrainian botanical gardens for virus contamination.

Materials and methods: The material for investigation
was collected in different Ukrainian botanical gardens: Do-
netsk botanical garden of the National Academy of Sci-

ences of Ukraine, Botanical garden of Ivan Franko National
university of Lviv, Botanical garden of Odessa I|.I. Mech-
nikov National university, Karazin' Botanic Garden of
Kharkiv National University, Nikitsky Botanical Garden —
National Scientific Centre. For detection and identification
of viruses 67 samples of different cactus cultivars were
selected. For the biological characteristics of the pathogen
we used the method of bioassay. Infectivity of plant sap
was confirmed proved using indicators plants such as
Chenopodium murale, Celosia cristata, Datura stramonium,
Gomphrena globosa, Chenopodium murale, Nicotiana ta-
bacum, Nicotiana rustica. These plants are typical test-
plants for majority cactus viruses.

Virus identification was carried out using indirect ELISA
[2]. Samples were tested by ELISA with serums to Tobaco
mosaic virus (TMV) (antiserum obtained at the virology
department, the sensitivity and specificity confirmed ex-
perimentally), Potato virus S (PVS), Potato virus M (PVM),
Potato virus X (PVX) (Institute of Agricultural Microbiology,
Ukrainian Academy of Agrarian Sciences, Chernigiv), To-
mato spotted wilt virus (TSWV), Impatiens necrotic spot
virus (INSV) (Loewe, Germany).

The morphology of virions was studied in leaf dip
preparations negatively stained with 2% uranyl acetate.
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