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Mema. Memoio nawioi pobomu 6yn0 nposecmu QpaKyiony8anus NOIICAXAPUOHUX KOMNIEKCI8 3 CBINCUX NA00I8
CAusU, 00CAIOUMU eNeMEHMHUL CKAA0 CEINCUX NI00I8 CIUBU, NPOBECMU NOPIGHSIbHE OOCHIONCEHHS 6MICIY Hell-
MPATLHUX MOHOYYKDIB Y 00EPICAHUX KOMNILEKCAX, ma OOCAIOUMY iX 6NIUE HA 2ICIMOCMPYKMYPY NeYiHKU WYPI6 6
YMOBaxX emaHOobHOI IHMOKCUKayii

Memoou. Ananiz makpo- ma MiKpoeieMeHmie nposooulu Ha amoMHo-emiciinomy cnekmpogomomempi ISE
3500 (Thermo Scientific, CLLIA). Bmicm nonicaxapuonux ¢paxyii, makux sx: 6010KHd, 6000POZYUHHUL NOAiCa-
xapuonuti komnnexc (BIIK) ma nexmun, nposoounu epagimempuyrum memooom. Ilopiguanvhe usyeHHs emicmy
MoHOCAxapudis y OmpuMaHux pakyisax nposoounu 3 000a8aHHAM RIKPUHOBOT KUCIOMU HA cneKmpogomomempi
Hewlett Packerd 8453 npu doeorcuni xeuni 463 um y krogemi 3 mosugunoio wapy 10 mm.

Jlocridoceno ennus onoxon ma BIIK niodie ciueu Ha 2icmocmpykmypy NeuiHKu wypie Ha MOOeri iHmoKCuKayii
emaHoIoM.

Pesynomamu. Y pezynomami 00CHONCEHb GUIHAYEHO eIeMEeHMHULL CKIA0 NI00I8 CIUGU 3 HAUOLIbUIUM BMICTNOM
kaniro — 2000 mxe/1002. Bumicm asickux memanie y niooax ciugu He nepesuuyyéas HopM, 6CmanogieHux /lep-
arcasroro apmarxoneero Yrpainu. 3i ceivicux niodie causu Oyau ompumarni mpu gpaxyii noaicaxapuois: 6010K-
na, BIIK i nexmunu. Hatbinvwuii emicm neumpanvhux yykpie 6yno eusnaveno y BIIK — 61,52+1,47 %,. ix
emicm 6 860A0KHax ma nexkmuni cknae: 59,23x1,15 % ma 22,85+0,55 % sionosiorno.

Byno niomeepooiceno, wo oonouacue 62cusans emanony 3 60A0KHAMU niodis causu 6 003i 200 me/xe 3anobizae
PO3BUMKY AHCUPOBOT Oucmpodhii napenximu newinku, Ha 8iOMiHy 8i0 ananoziunoi cxemu sedenus BIIK nnoodis
causu y mitl camiu 003i ma npenapamy nopieHaHHA cunioop 6 003i 30 me/ke.

Bucnoeku. Bpaxosylouu pezynomamu imoxiMiunux ma @QapmaxonioivHux 00Criodcenb, MOJICHA 3podumu 6u-
CHOBOK, W0 B80I0KHA NA00I8 CIUBU € NEPCNEKMUBHUMU O/l NOOANbUIO20 OOCTIONCEHHS 3 MEeMOI0 CIBOPEHHSs. HO-
8UX eheKmuUBHUX | Oe3neuHUX TKAPCbKUX 3acoi6 3 Memolo iX 6UKOPUCMAHHS 8 MEOUYHIL npakmuyi

Kniouogi cnoea: ciusa, excmpaxm, nouicaxapuou, eiemenmu, cicmocmpykmypa, neuinka wypis, inmoxcuxkayis

emaHroIom

1. Introduction

Nowadays, agricultural crops became the main
focus of researchers due to fact they are a good sources
of biologically active substances, yielding a sufficient raw
material base. Most of them have been used in traditional
medicinal practice since the prehistoric times. Phytochem-
ical study of plants is used to find potentially promising
plants for the development of new drugs. Plum (Prunus
domestica, family Rosaceae) is widely cultivated in
Ukraine as horticultural crops. Plum has long been used in
traditional medicine and its usage is still actual [1].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

During our preliminary study from dried plum
fruits, polysaccharide complexes, water and alcohol
extracts were obtained. Laxative activity of all obtained
substances was studied by the Sticknay J. S. method [2].
Further investigation of polysaccharides complexes iso-
lated from fresh plum fruits will help expand the raw
material base and are necessary to determine constitu-
ents, safety and efficacy of the most effective extracts.
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3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

The important role of fruits in human health
and nutrition has been better understood with the re-
cent studies on biochemical contents of fruits having
antioxidant properties. In recent studies and publica-
tions total antioxidant capacity, phenolic compound,
organic acid, and vitamin C contents of different plum
species were determined and the correlation between
the measured values was investigated [3, 4]. Analysis
of phenolic compound indicated that chlorogenic acid
was the predominant phenolic compound [3]. Laxative
effect of different extracts from dried plum was con-
firmed [4]. For the standardization of plum fruits as
herbal raw material, according to the methods of the
State Pharmacopoeia of Ukraine the indexes of fresh
plum were determined [5, 6].

Therefore, further study of influence of fibers
and WSPC on histostructure of liver of rats in condi-
tions of ethanol intoxication was actually, interesting
and expedient.
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4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

Plum is good sources of biologically active sub-
stances. At the base of review of modern research and
our preliminary study it was confirmed, that plum — is
rich on hydroxycinnamic acids, organic acids and poly-
saccharides. Moreover cathartic effect for row of isolated
complexes were determined. Therefore, study of poly-
saccharide complexes in detail is prospective in devel-
opment of new active pharmaceutical ingredients and
creation of methods of quality control.

5. Formulation of goals (tasks) of article

The aim of our research was fractionation of poly-
saccharide complexes from fresh plum fruits, compara-
tive study content of neutral sugars in it, element compo-
sition of plum fruit and investigation of influence of
fibers and water soluble polysaccharide complex
(WSPC) on histostructure of rats liver in conditions of
ethanol intoxication.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

In August 2017 the plant material (fresh plum
fruits of varieties "Ugorka") were purchased on the mar-
ket in Kharkiv, Ukraine. Plant raw material was pitted
and grinded to the puree. Determination of the loss of
drying of plum fruits were carried out according to the
SPU requirement [6]

Three polysaccharide substances as fibers, WSPC
and pectin were isolated from plum raw material sequen-
tially.

For the isolation of fibers, hot water was added to
the 100 g of pitted crushed plum fruit in the ratio 1:5,
stirred for 1 hour at room temperature. Fibers were cen-
trifuged (speed of rotation of 5000 rpm) during
10 minutes. Obtained fibers were dried in an oven to
constant weight at the temperature 100-105 °C and yield
was determined.

Water extract were decanted in a flask, evaporated
to 50 ml and placed in a flask with capacity of 500 ml,
after that 150 ml of 96 % alcohol was added and mixed.
Precipitate (WSPC) was filtered through a paper filter.
The filter with the WSPC was dried firstly in air and then
to constant weight at the temperature 100-105 °C and
yield was calculated.

The water extract remaining after receiving
WSPC was evaporated to 50 ml and used to obtain the
pectin faction. Pectin was extracted with a mixture of
0.5 % solution of ammonium oxalate and 0.5 % solution
of acid oxalate (1:1) at a ratio of 1:20. Extraction was
performed twice at a temperature of 80-85 °C during
2 hours. The resulting extract was filtered, pooled and
evaporated to 1/5 of the original volume. Pectin was
precipitated by three volumes of 95 % ethanol, and set-
tling for 12 hours in a cool place. The precipitate was
filtered, washed with 95 % ethanol and dried in a drying
oven to constant weight. Yield of pectin was determined.

For comparative study of obtained polysaccharide
complexes 0.5 g of each obtained fractions were hydro-
lysed with a hydrochloric acid concentrated for
2.5 hours. The solutions were cooled and quantitatively

transferred with water to volumetric flasks with a capaci-
ty of 25.0 ml, adjusted to the mark with the same solvent
and mixed. Then were taken 5 ml from each obtained
solution and neutralized by the solution of 30 % sodium
hydroxide with universal indicator paper. The neutralized
solution was filtered through a paper filter, transferred
quantitatively to a 25.0 ml volumetric flask, diluted to
volume with water, and stirred.

Then 2-5 ml of the solution were taken from the
each volumetric flask into other 25.0 ml capacity volu-
metric flasks, 1.0 ml of 1 % picric acid, 3.0 ml of
20 % sodium carbonate were added in each flasks and
heated at 100 °C for 20 minutes. After cooling, the vol-
ume was adjusted with water and stirred. In parallel,
under the same conditions, 2.0 ml of a standard sample
(SS) of glucose was prepared. The optical density of the
test and glucose SS solutions were measured on a
Hewlett Packard 8453 spectrophotometer at a wave-
length of 463 nm in a cuvette with a layer thickness of 10
mm. A mixture consisting of 1.0 ml of 1 % picric acid, 3
ml of 20 % sodium carbonate and 1.0 ml of water was
used as the reference solution [7].

The study of the content of macro- and microele-
ments is important for further standardization and the
development of quality control procedures. The ele-
mental composition was determined with atomic emis-
sion spectrophotometer at State Scientific Institution
“Institute for Single Crystals” of NAS of Ukraine. To
obtain spectra and their registration plate spectrograph
DFS-8 ISE 3500 (Thermo Scientific, USA) with a dif-
fraction grating 600 line/mm and Trilinz Slot Lighting
was used. The sample was evaporated from the craters of
graphite electrodes in the discharge arc of an alternating
current of 16 A with an exposure of 60 seconds. As an
excitation source of spectra, IWS-28 was used. Measur-
ing intensities of lines in the spectra of analyzed samples
and calibration samples was carried out with micro pho-
tometer MF-1 [8, 9].

The material for histological examination was the
liver of rats after 7-10 days of intraperitoneal injection of
40 g of ethyl alcohol in a dose of 7 ml / kg — control
pathology; liver of rats, which daily 1 hour after the in-
troduction of ethyl alcohol for 7-10 days, received plum
fibers or plum WSPC in a dose of 200 mg / kg, or Silibor
(preparation of comparison) in a dose of
30 mg / kg; liver of intact rats - intact control. The with-
drawal from the experiment of rats of all groups was
carried out on the second day after the completion of
the introduction of ethyl alcohol and investigated ob-
jects. The obtained liver samples from each rat were
divided into several parts. Some samples, after fixation
in a 10 % solution of formalin, were dehydrated in
alcohols of increasing strength, poured into paraffin,
transections were cut on a snuff-microtubule, stained
with hematoxylin and eosin. Other samples, after fixa-
tion in formalin solution, were cut on a freezing micro-
tome and sections were dyed with Sudan IV to detect
neutral fat [10].

Illustrative material was prepared using light mi-
croscope Granum with digital camcorder Granum DCM
310. The photos were processed on a Pentium 2.4GHz
computer using the Toup View program.
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Loss of drying of fresh plum fruits were deter-
mined as 76.89+2.26 %.

The results of determination of the content of pol-
ysaccharide fractions obtained from the fresh plum fruits
are given in Table 1.

Table 1
Content of polysaccharide fractions from Prunus domes-
tica fruits (n=3)

Polysaccharide fractions Yield, %
Fiber 2.20+0.05

WSPC 1.13+0.05

Pectin 0.97+0.05

Obtained fiber was brown powder, WSPC — light
brown and loose. The pectin was grayish brown and
powdery texture.

The most content of neutral sugars were deter-
mined in the WSPS — 61.52+1.47 %. Their content in
other complexes was: in fibers — 59.23+1.15 %, pectin —
22.85+0.55 %.

According to the analysis of the element composi-
tion, potassium has the most content in fruits — 2000
ng/100 g. The content of other elements was (pg/100 g):
calcium — 52, magnesium — 70, sodium — 50, phosphorus
— 30, silicon — 15, aluminum — 1.5, iron — 1.0, zinc — 0.2,
strontium — 0.8, copper — 0.25, manganese — 0.5, molyb-
denum - 0.05, lead <0.03,
nickel <0.03, Co <0.03, Cd <0.01, As <0.01, Hg <0.01.
Content of elements was calculated on dried raw materi-
al. Our research determined that the content of heavy
metals in the raw materials does not exceed the norms
established by the State Pharmacopoeia of Ukraine.

According to our result it was confirmed that
plum is an important source of potassium, which is
known as a systemic electrolyte, regulator of water-salt
metabolism, acid-base state of the organism; it promotes
removal of edema; activates enzymes; also it is necessary
for normal muscle activity, in particular, for the proper
functioning of the heart, improves the functioning of the
myocardium in the case of metabolic disorders [1]. The
presence and content other elements also play role for
health. For example, copper maintains the normal blood
composition, is contained in enzymes and participates in
the delivery of oxygen to the cells. Zinc strengthens
immunity, is important for growth, and supports the
hormonal background. Magnesium has an antispasmodic
and antiplatelet effect [1].

As microscopy showed, the liver of intact rats had
a typical structure inherent in this species of animals.
Connective tissue layers between the lobes were not
expressed. The boundaries of the particles were deter-
mined by triads - portal paths (passageways of the
branches of the hepatic artery, reverse vein and bile
duct). The triad zones themselves are narrow. The
hepatocytes (liver proteins) in the lobes had a clear radial
orientation. Hepatocytes in different parts of the liver
lobules were of a characteristic shape and size, the cyto-
plasm was uniformly stained, optically dense, and did not
contain inclusions visible in light microscopy. The nuclei
of hepatocytes were normochromic, centrally located,
containing 1-2 nucleoli. The number of dual-core
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hepatocytes was sufficient. The intracellular hemocapil-
laries were moderately enlarged, containing the usual
number of lymphoid cells. Kupffer cells without features
(Fig. 1). Sudan coloring did not reveal the accumulation
of fat in the cytoplasm of cells (Fig. 2).

Fig. 1. Liver of an intact rat. Normal state of the liver
parenchyma. Hematoxylin-eosin. x250

o
Fig. 2. Liver of intact rat. Absence of fat in the cytoplasm
of hepatocytes frozen transection, Sudan IV. x250

Sinusoidal hemocapillars are unevenly enlarged,
cities are full-blooded. Hepatocytes and their nuclei vary
somewhat in size. Cell nuclei were slightly hyper-
chromic, nucleoli differed not clearly. Kupffer cells were
activated in cites. Vacuolation of cytoplasm of hepato-
cytes was diffusely or large focal part of the lobules.
Inflammatory reactions, necrosis of hepatocytes are ab-
sent (Fig. 3). Sudan coloring revealed the fatty nature of
vacuoles. Fat drops had a small drop nature, did not de-
stroy the integrity of the cells, did not cause the disloca-
tion of the nucleus (Fig. 4).

The microscopic picture above corresponds to
parenchymal fatty degeneration of the hepatic parenchyma.
Taking into account the previous "alcoholization™ as an
experimental condition, this picture may be a manifestation
of the very initial stage of alcoholic hepatopathy [11].

Simultaneous administration ethanol and fibers of
plum fruit positively influenced on the condition of the
liver parenchyma. Hepatocysts contained juicy nuclei,
nucleoli were clear, less pronounced anisonuclease. The
vacuolation of cells was clearly reduced, with a small
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focal nature. The parenchyma of the particles was pre-
dominantly normal in shape (Fig. 5).

small droplet of vacuoles in hepatocytes, inflammatory
reaction and cell necrosis is absent. Hematoxylin-eosin.
%250

. 8

Fig. 4. Rat liver after ethanol administration. Neutral fat
accumulation in cytoplasm of hepatocytes, frozen tissue
slices, Sudan IV. x200

Fig. 5. Rat liver, which on the background of ethyl alcohol
was treated by plum fruit fibers. Fractal-focal character of
vacuolization of hepatocytes against the background of
unchanged parenchyma. Hematoxylin-eosin x300

Sudan coloring showed that fatty drops in the cy-
toplasm of hepatocytes were very small, often had a
dusty character (Fig. 6).

Fig. 6. Rat liver, which on the background of ethyl alco-

hol was injected with a fiber of plum fruit. Fatty drops in

the cytoplasm of cells were small or pinnate. Frozen
tissue slices, Sudan IV. x250

Introduction to the background of alcohol of the
WSPC of plum fruit visually had little effect on the expres-
siveness of the vacuolization of hepatocytes compared to the
control pathology and the state of the hepatic parenchyma in
general. The processes of microcirculation in the lobes are
also comparable (Fig. 7). Fat drops did not break either the
beam pattern or cell integrity (Fig. 8).

Fig. 7. Rat liver, which on the background of ethyl alc-
hol was injected WSPC of plum fruit. Diffuse vacuola-
tion of hepatocytes. Hematoxylin-eosin. x200

Comparison drug silibor also did not prevent the
occurrence of fatty dystrophy of hepatocytes in rats with
alcoholic loading. The expressiveness of changes was
practically at the level of the last (Fig. 9, 10).

Thus, a light-optical study showed that after 7-10
days of administration of 40 ml of ethyl alcohol in rats at
a dose of 7 ml / kg in the rats liver, morphological signs
of parenchymal fatty degeneration appeared, which may
be the very initial stage of alcoholic hepatopathy devel-
opment.
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Fig. 8. Rat liver, which on the background of ethyl alco-

hol was injected WSPC of plum fruit. Small drops of fat

in hepatocytes were diffuse in the lobe. Frozen tissue
slices, Sudan IV. x200

® p A g "
Fig. 9. Rat liver, which on the background of ethyl alco-
hol injected silibor. The protein pattern is unchanged,
small vacuoles in the cytoplasm of virtually all hepato-
cytes Hematoxylin-eosin. x250

Fig. 10. Rat liver, Whic on the background of alcohol
was injected silibor. The diffuse nature of the distribution
of fat droplets. Frozen tissue slices, Sudan IV. x200

Simultaneous administration of alcohol and fiber
of fruit plums in a dose of 200 mg / kg prevents the de-
velopment of fatty dystrophy of the liver parenchyma, in
contrast to the similar scheme of the introduction of a
WSPC of plum fruit in the same dose or drug comparison
of silibor at a dose of 30 mg/kg.

7. Conclusions

1. Investigation of element composition of plum
fruits was carried out.

2. Polysaccharide complexes of plum fruits were ob-
tained and content of neutral sugars were determined there.

3. It was confirmed that simultaneous administration
of alcohol with the fibers of plum fruits in a dose of 200
mg/kg prevents the development of fatty dystrophy of the
liver parenchyma, in contrast to the similar scheme of the
administration of the WSPC of plum fruit in the same dose
or drug comparison silibor at a dose of 30 mg/kg.

Considering results of phytochemical and pharmaco-
logical research, we can assume that the plum fruit fiber is
promising for further study in order to create a new effective
and safe drugs for use in medical practice.
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DYNAMICS OF EXCEPTION OF ORGANIC ACIDS FROM MIXTURE OF MEDICAL VEGETABLE
RAW MATERIAL

© I. Dyachok, O. Pinyazhko, O. Ivankiv

Mema. Ompumanns MamemMamuyHux PieHAHb O OOYUCTIEHHA POMIPY YACMUN PI3HUX MOPHONO02IUHUX OpeaHie
POCTUHHOL CUPOBUHU 07151 0OHOUACHO20 OOCACHEHHS PIBHOBA2U NPU CYMICHOMY eKCMpAacy8anHi.

Memoou. 3 o2nady Ha meHOeHyio 00 3pOCMAHHA PiBHSA NCUXONAMONIOZIYHUX PO3NA0I8, OOYINLHUM € PO3POONIEHHS
Ma 6nPOBAOICEHHA Y MEOUYHY NPAKMUKY CeOAMUBHUX 3AC00i6 HA OCHOGI KOMNIEKCHUX (DImononiekcmpaxkmis,
00epawcanux i3 nikapcokoi pocaunuoi cuposunu. Cyuacui Oaui npo XimiuHuil cK1ao, Gapmaxonoliyny oio,
3ACMOCYBanHA 6 C8IMOGIll MeOUYHill npakmuyi 003601710Mb NO3UMUBHO OYIHUMU MeHOeHYil 3acmocy8aHHs.
JKAPCLKOL POCIUHHOL CUPOBUHU OJIsL 00epHCAHHS (Pimonoiiekcmpakmie ceoamusHol Oii. 3pocmaroui eumozu 00
AKOCMI JIKAPCOKUX 3AC00I8 POCTUHHOZO NOXOONCEHHS € NepedyMo8oI0 PO3POONEHHA HAYKO80-00IPYHIMOBAHUX
Memooono2itl OmpumMpHHsL DIMONOIIeKCMPaKkmis.

Pesynomamu. Ilpeocmasneni pesynrbmamu  O0CHIONCEHb PO3POOKU MEMOOUKU AHALIMUYHO20 PO3PAXYHKY
PO3MIPY 4ACMUHOK POCTUHHOI CUPOBUHU DIZHUX MOPEONOLIUHUX OP2aHI8 3 MEmOI0 0OHOYACHO20 OOCAZHEHHS
3A0AHHO20 CMYNEHsI BULYYEHHS OP2AHIYHUX KUCAOM I [HWUX OIONOSIMHO AKMUGHUX PEeYOSUH NPU CYMICHOMY
eKcmpazy8aHHi.

Bucnoexu. Olepoicani amanimuymi 3a1€dHCHOCMI ONUCYIOMb OUHAMIKY GUTYYEHHS OP2AHIYHUX KUCAOM I3
JKapcokoi  pocaunnoi  cuposunu. Bupiwenns cucmemu 00epiicaHux MmamemMamuyHux pieHAHb 0036075€
PO3paxysamu po3mip 00 AK020 HeoOXiOHO NOOPIOHIO8AMU POCIUHHY CUPOBUHY DIZHUX MOPQONLOIUHUX OP2aHi8 3
MemoI0 0OHOYACHO20 OO0CACHEHHS. 3A0AHHO20 CMYNEHsI GUNYYEHHS NpU CYMICHOMY eKCmpazy8awni Cymiuti
qikapevkoi pocaunnoi cupogunu. Ompumani pe3yibmamuy  CGI0YaAMb HPO NEPCHEeKMUGHICMb  00CIONCEHb
CYMICHO20 eKCmpazy8anHs JNIKAPCbKOi POCIUHHOI CUPOBUHU 3 MEmOI0 00epICAHHA NPUPoOHix 0Iion02iuHO
AKMUBHUX PEYOBUH OJIA BUCOMOGICHHS NONIKOMNOHEHMHUX (imonpenapamie

Kniouogi cnosa: nikapcoka pociunna Cuposuna, Opeaniuti KUCIOmu, OUHAMIKA GULYYEHHS DION0TUHO AKMUGHUX
CRONYK, (PIMORoieKCmpakm

1. Introduction
Globally, there is a clear trend to higher level of

worsened mood, disrupted sleep, etc. For the treatment of
neurotic conditions, the most effective means are the

psychopathological disorders, in particular a variety of
psychogenic neurotic disorders. In Ukraine, the situation
is complicated by various social-psychological problems,
global informational oversaturation, chronic fatigue,
environmental problems, the decline in the quality of life.
All this leads to the onset of stress which manifests itself
as fatigue, decreased performances, irritability, anxiety,

phytogenic sedatives of plant origin due to the similarity
of many biochemical processes in the cells of plant and
animal origin. This property becomes particularly im-
portant when it concerns treatment and prophylactic
means. The particular interest of doctors and patients in
these sedatives can be explained by the minimum of
contraindications and side effects [1].
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