KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAWULIUHA

HEeHHaa KOMBMHNPOBAHHAA CaXxapOCHMKAOLWAA U IMNOTPONHan Tepanua Ha poHe 6a30BOM TepaNUM NOIOKMUTENIBHO
NoB/MANA HA COCTOAHME renaToUMTOB: YMeHbLUMAACh akTUBHOCTL AJIT Ao (0,61+0,03) mkmonb/a, ACT — (0,52+0,04)
MKMOb/A, WenoyHol dpocdatasbl — (78,18+2,21) ea/n, rammarnytamuatpaHcnenTuaasol — Ao (52,34+1,26).
Y Bcex 60/bHbIX 4OCTOBEPHO YMEHbLUMANCL NOKa3aTenn LUTOAN3a, ME3EHXMMHbIX-BOCMAIUTE/IbHOIO CUHAPO-
Ma, YAIYYLMANCL NOKa3aTeM reMorpammsl, CTabuiM3MpoBanmch Nokasatenm 6e1KoBoro U AMNNAHoro obmeHa.
KntoueBble cn0Ba: Hea/IKkoro/ibHan *KMpoBaa 601e3Hb NeYeHu, caxapHblii guabeT 2 TMMNa, KOMNIEKCHOe KOMbu-
HUPOBAHHOE SIeYeHMe.

COMPLEX APPROACH TO TREATMENT OF PATIENTS WITH NON-ALCOHOLIC STEATOGEPATITIS COMBINED
WITH DIABETES MELLITUS TYPE 2

Pavlovskyi S. A.

Abstract. Non-alcoholic fatty liver disease (NAFLD) is becoming more and more an important cause of chronic
liver disease. In generalizing numerous studies, data were found to confirm the association of NAFLD with type
2 diabetes or metabolic syndrome. Progression from fatty steatohepatosis to NASH occurs in 5-20% of patients
with the possibility of developing liver fibrosis / liver cirrhosis. Patients with NASH and fibrosis patients should
be identified as they risk mortality. Specific treatment of NASH is currently unavailable. Of importance is the
definition of prognosis and optimal treatment of patients with NADH and directed monitoring of the development
of hepatocellular carcinoma. Researchers offer complex therapy taking into account the main pathogenetic factors
of NASH, which is increasingly combined with type 2 diabetes.

The goal is to optimize the treatment of patients with non-alcoholic fatty liver disease combined with type 2
diabetes. The study was conducted on 30 patients with NAFLD — at the stage of NASH. Control group — 20 healthy
individuals. In order to identify the diagnosis of NAFLD, the data of clinical, laboratory, biochemical and instrumental
studies were taken into account in full compliance with the standards of examination of patients with pathology
of the organs of the gastrointestinal tract. The statistical processing of the obtained results was carried out using
statistical statistic data package STATISTICA on Pentium-IV personal computer and application of parametric and
non-parametric methods for estimating the obtained results. The ultrasound investigation revealed signs of fatty
liver dystrophy — steatohepatosis (distal constriction of the signal, diffuse hyperhogenicity of the liver tissue, in
comparison with the kidneys, and uncertainty of the contour of the vascular picture). In the refinement of the
ultrasonographic picture of the liver, in the set of signs (slight increase in echogenicity, visualization of the wall of the
mediums and large caliber veins) in 5 patients (16.7% of cases), | was diagnosed as stage fatty liver disease. Moderate
elevation of echogenicity of the liver, visualization of only partial and segmental veins, corresponding to the Il stage
of hepatatosis, was detected in 15 patients (50.0%) cases. In the 10 patients (33.3%), Ill stage of fatty hepatosis was
visualized. The reliability of the difference in values between independent quantitative values was determined with
a normal distribution according to Student’s criterion, and in other cases, using the Mann-Whitney U-criterion.
With the use of combined treatment with combined hypoglycaemic (diabetic and pioglitazone) and lipotropic
(heptral) therapy, the results of treatment showed a significant improvement in the subjective and objective state of
patients. Pain syndrome remained tangible (1.8 times fewer patients than prior to treatment); dyspeptic syndrome —
decreased by 1,7 times, appetite decreased — (a decrease of 1,9 times), astenovegetative syndrome — (a decrease of
1,9 times). The applied combined hypoglycemic and lipotropic therapy on the background of basic therapy positively
influenced the state of hepatocytes: the activity of ALT decreased to (0.61+0.03) umol/I, AST (0.5240.04) umol/L,
alkaline phosphatase — (78.18+2.21) units/l, gammaglutamyltranspeptidase — up to (52.34+1.26).

In all patients, cytolysis, mesenchymal-inflammatory syndrome significantly decreased, hemogram rates
improved, and lipid and metabolic parameters were stabilized.

Key words: non-alcoholic fatty liver disease, diabetes mellitus type 2, complex combined treatment.
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are multiple sclerosis, type | diabetes, autoimmune hep-
atitis, biliary cirrhosis, ulcerative colitis, and rheumatoid
arthritis. They often lead to a significant life's quality
deterioration and requirement of long-term application

of placental bioobjects».
Introduction. Autoimmune diseases affect 3-5% of
population in the world. The most common pathology

of medical therapy: hormonal and cytostatic drugs with
nonspecific immunosuppressive and antiproliferative
activity. Typical side effects are increased susceptibility
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to infection, total toxicity, osteoporosis, myelotoxicity,
oncological risks, metabolic disorders [1,2].

The promising direction of autoimmune pathol-
ogy treatment is the using of stem cells and cytokines
that they produce [2,3]. The effectiveness of autoim-
mune diseases treatment with mesenchymal stem cells
(MSCs) has been experimentally proved [1]. When com-
paring immunomodulatory activity of cells from differ-
ent sources, the major activity of placental derivated
cells was proved [4]. The effect of placental derivatives is
natural, since tolerogenic changes in the immune status
and regression of autoimmune pathology are typical for
pregnancy [5]. The same properties have different pla-
cental components (cord blood serum, cells, explants,
extract) [6,7,8]. For the successful placental derivatives
clinical application, it is necessary to establish a suitable
low-temperature bank, because cryopreservation is the
only possible method of their storage [9]. At the same
time, low temperatures can affect bioobjects, changing
their activity [10]. Despite the large number of studies
on immunomodulatory MSC s and pregnancy's action,
the effects of native and cryopreserved placental deriva-
tives on immunocompetent cells are unclear.

The aim of the work was to compare the effect of
freshly isolated and cryopreserved placental derivatives
on splenocytes.

Object and methods. To achieve this aim, the effects
of media, conditioned by freshly isolated placental cells
(PC), cryopreserved cells (CPC), freshly-isolated pla-
cental explants (PE), cryopreserved placental explants
(CPE), and medium, with 10% of placental extract (E) on
isolated mouse splenocytes were studied. Splenocytes
were cultured in medium for one day, metabolic activity
was evaluated by MTT test and the functional activity
was assessed by blast transformation reaction.

Full term normal human placentas were collected
after an informed consent. Cultures from three different
placentas were used. PE were obtained by the previous-
ly described method: placental villi were separated with
a size not more, then 3 mm [11]. PC were isolated by the
enzymatic method, described earlier, using 0.25% tryp-
sin («BioWest», France), the characteristic of the CP as
MSC was also performed previously [9].

PC and PE were cryopreserved, according to the pre-
viously described program [9,11]. As cryopreservation
medium there was used Dulbecco’s Modified Eagle Me-
dium with high glucose and L-glutamine (DMEM) («Bio-
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West», France), 10% fetal bovine serum (FBS) and 10%
dimethylsulfoxide («Sigma», USA). Samples were frozen
in cryotubes («Nunc», USA) at a rate of 1°C/min down
to -70°C using Mr.Frosty™ Freezing Container containers
(«Thermo Fisher Scientific», USA) filled with isopropa-
nol, followed by immersion in liquid nitrogen. Thawing
was carried out in a water bath at 37°C.

To obtain media, conditioned by PE and CPE, 10 mg
of cryopreserved or freshly-isolated PE were cultured
for 1 day in 1 ml DMEM in a CO, incubator («Thermo
Fisher Scientific», USA) at 37 ° C in an atmosphere with
5% CO, in 24-well plate («SPL», Korea). To obtain media,
conditioned by CP and CPC, cells were cultured until
monolayer (about 1x10° per 5 ml of medium on 25 cm?
flaks («SPL», Korea)), the medium was changed, cul-
tured for 1 day in DMEM at 37°Ciin 5% CO,,.

The extract was obtained by cryodestruction-cryo-
extraction method: three cycles of freezing-warming of
chopped placental tissue in a water-salt solution, fol-
lowed by debris’ separation by centrifugation, superna-
tants were removed into sterile cryotubes and frozen by
direct immersion in liquid nitrogen.

Splenocytes were isolated from spleens of BALB/c
mice. The spleens were removed, chopped, filtered
through a 100 um cell filter, the cell suspension was
washed, resuspended in DMEM with 10% FBS and an-
tibiotic-antimycotic.

For the MTT test, 1x10° cells per well of 96-well
plate were taken. MTT (Sigma, USA) was added at a
final concentration of 0.5 mg/ml, incubated for 4 hours.
Then, the medium was removed carefully, the formazan
crystals were dissolved in 10% SDS solution in dimethyl-
sulfoxide. Absorption was measured on a plate reader
SM600 («Utrao», China) at 570 nm. Each experiment
was repeated in 8 samples of three different cultures.

Blasttransformation reaction (BTR) was carried out
according to a standard microcultural method with
phytohaemagglutinin [12], with the difference that the
RPMI medium was replaced by DMEM, conditioned by
the placental derivatives. Splenocytes were resuspend-
ed in DMEM to a concentration of 5x10° cells in 1 ml,
cultivated for 48 hours with the addition of 0.007 ml of
2-Me phytohemagglutinin per 10 ml of medium. The
number of blast cells per 250 cells was evaluated mor-
phologically using Romanowsky staining.

Mann-Whitney U-criterion tests were performed for
comparison of groups. Data were analyzed using «Past
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Fig. 1. Activity of splenocytes’ culture: A — MTT test, B — RTB. C — control (culture not conditioned by the placental derivatives), PE, PC, CPE,
CPC, E — media, conditioned by the placental derivatives. * — difference is statistically significant with control p <0.05, ** — difference is
statistically significant with freshly-isolated objects p <0.05.
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V.3.15» software (University of Oslo, Norway). All ex-
periments were approved by bioethics committee of
the Institute for Problems of Cryobiology and Cryomedi-
cine of the National Academy of Sciences of Ukraine
(protocol No. 2, June 3, 2013), according to the “Gen-
eral Principles of Animal Experiments”, Approved by the
V-t congress in Bioethics (Kyiv, 2013) and the «European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes»
(Strasbourg, 1986).

Results and discussion. Splenocytes were isolated
successfully. Microscopic examination after incubation
with MTT showed, that formazan crystals were only in
splenocytes but not in the erythrocytes. It allows using
the MTT reaction without traumatic procedure of eryth-
rocytes removing.

MTT reaction showed that cultivation of splenocytes
with media conditioned by the PC, CPC, EP, CPE, reduce
the metabolic activity of splenocytes (Fig. 1, A). The
suppressive activity was similar for both freshly-isolated
and cryopreserved objects. The effect of cryopreserved
placental cells and explants was slightly but significantly
higher than the effect of native ones. When studying
BTR, reduction of cells transformation in blast forms
after the action of media, conditioned by placental de-
rivatives (Fig. 1, B) was shown. The MTT characterizes
the mitochondrial function and overall cellular metabo-
lism, while BTR characterizes specific immunity.

Mechanisms of immunomodulatory effects of pla-
centa and its derivatives are explained by the impact
of humoral factors: cytokines, hormones, chorionic go-
nadotropin [1,3,8].

In previous studies the effectiveness of placental
bioobjects in encephalomyelitis, rheumatoid arthritis,

antiphospholipid syndrome, lupus erythematosus, and
Crohn’s disease was shown. The use of placental objects
in infectious pathology increases the number of com-
plications, which may also be the result of immunosup-
pression [7]. The obtained data on placental bioobjects®
immunosuppressive effects on isolated cells indicates
the direct effect of placental humoral factors on immu-
nocompetent cells. This is also confirmed by the similar
effect of media conditioned cells, placenta explants, and
the action of the placenta extract.

Increased activity of the medium conditioned with
cryopreserved placental cells and explants may indicate
the bioobject’s activation after thawing, or cryoselec-
tion of certain cell types [10].

The obtained data and analysis of the literature
demonstrate the perspective of placental derivatives
application in the treatment of autoimmune diseases
but not in acute infectious diseases.

Conclusions. Media, conditioned by placental cells,
explants and placental extracts reduce the splenocytes’
metabolic activity and the activity of the blasttransfor-
mation reaction.

Media, conditioned by cryopreserved placental cells
and explants reduce the splenocytes metabolic activity
more significantly than the media, conditioned by fresh-
ly isolated ones.

Perspectives for future researches are to compare
the mechanisms of placental derivatives immune modu-
lating effects with MSCs, isolated from other sources in
model experiments.
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BN/INB HATUBHUX TA KPIOKOHCEPBOBAHUX NOXIAHUX NAALEHTU HA ®YHKLUINHI XAPAKTEPU-
CTUKU KYNbTYPU CNNEHOLUMUTIB IN VITRO

Mpokontok B. 0., ®anbko O. B., KapneHko B. I, Yy6 O. B., /loriHoea O. O.

Pestome. Ha ayToimyHHi 3axBOpltOBaHHA CcTparkaatoTb 6nm3bko 3-5% ntogent y cBiTi. 3acTocyBaHHA
Me3eHXiMaIbHUX CTOBOYPOBUX KNITUH Ta NaaLeHTapHMX 6i006’eKTiB PO3rNALaIOTLCS AK NEPCNEKTUBHUMN, HETOKCKY-
HWI MmeToz, NiKyBaHHA. MeToto po60Tn Byno NOPIBHAHHA BNIMBY CBIXKOBUAINEHNX Ta KPIOKOHCEPBOBAHMX MOXiAHNX
NAALEHTU Ha cnaeHouMTU. CNAEHOUUTU MULLEN KYNBTUBYBAM 3 CEPELOBULLAMM, KOHAMLINOBAHUMWN HATUBHUMU
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Ta KPiOKOHCEPBOBAHMMM KAITUHAMM Ta eKCNNaHTaMM NAALEHTH, 3 CepefoBULLEM, WO MicTUTb 10% eKcTpakTy nna-
LeHTU. BuasieHo, Wo cepefoBuLLa, KOHAMLIMOBaHI KAITUHAMM, EKCNAAHTAMM MAALEHTM, Ta EKCTPAKT NAALEHTH
3HMKYIOTb MeTaboNiYHY aKTUBHICTb CMNIEHOUMTIB Ta aKTUBHICTb peakLii 6aactTpaHcdopmauii nimooumtis. Cepeno-
BU1LLLA, KOHANLMOBaHI KPIOKOHCEPBOBAHMMM KNITMHAMM Ta €KCMNAaHTaMM NAaLEeHTU BinbLue 3HUKYIOTb MeTaboniuHy
aKTMBHICTb CM/IEHOLUMTIB, HiXK, CepefoBuLLa, KOHANLiMOBAHI CBiXKoBUAINEHUMM 6i006’eKTamu.

KntouoBi cnosa: cnieHouunTH, KyNbTypa, NNALEHTa, KAITUHM, EKCTPAKT, KPiIOKOHCEPBYBAHHA.

BJIMAHUE HATUBHbLIX U KPUOKOHCEPBUPOBAHHbIX MPOU3BOAHbLIX NJALEHTbl HA ®YHKLUO-
HAJIbHbIE XAPAKTEPUCTUKU KY/NIbTYPbI CNJIEHOLUUTOB IN VITRO

Mpokontok B. 0., ®anbko O. B., KapneHko B. I, Yy6 O. B., JlornHosa O. A.

Pe3stome. AyTOTMMYHHbIMM 3ab0s1€BaHUAMM CTPAAAOT OKono 3-5% noaeit. Micnonb3oBaHMe Me3eHXMMasIbHbIX
CTBOJIOBbIX K/IETOK U MALEHTapHbIX 6BMOOOBEKTOB PAaCCMaTPMBAOTCA KaK MePCNeKTUBHbINA, HETOKCUYHbI METOZ, fie-
yeHus. Lenbto paboTbl 6bI10 CpaBHEHUE BAUAHUA CBEMKEBbIAENEHHbIX N KPUOKOHCEPBMPOBAHHbIX NPOU3BOAHbIX
NAaLeHTbl Ha cnieHouuTbl. CNeHOoUMTbI Mbilel Ky1bTMBMPOBAIW CO Cpedamu, KOHAULNOHMPOBAHHbIMK HATUB-
HbIMM U KPMOKOHCEPBUPOBAHHbBIMM KNETKAMM M 3KCNAaHTaMU NAALEHTbI, CO Cpeaon, cogeprkallein 10% aKcTpakTa
nnaueHTbl. BbiABNEHO, YTO cpeapbl, KOHAMUMOHUPOBAHHbIE KNETKAaMU, SKCMNNAHTAMM NAALLEHTbI, U SKCTPAKT NAaueH-
Tbl CHUXKAIOT MeTabo/IMYeCcKyto aKTUBHOCTb CMJIEHOLMTOB M aKTUBHOCTb peakuuu bnacttpaHchopmaumn. Cpeasl,
KOHOWLMOHMPOBAHHbIE KPMOKOHCEPBUPOBAHHbBIMM KNETKAMU M 3KCMIAaHTaMM N1ALLEHTbl, CU/IbHEE CHUXKAOT MeTa-
60MYECKY0 aKTUBHOCTb CNIEHOLUTOB, YEM, Cpeabl, KOHAULMOHNPOBAHHbIE CBEXKEBbIAENEHHbIMU BUOOOBEKTAMMU.

KnioueBble c0Ba: CNEHOLMTDI, KyAbTypa, N1aLeHTa, KNEeTKU, SKCTPAKT, KPMOKOHCEPBUPOBAHME.

INFLUENCE OF NATIVE AND CRYOPRESERVED PLACENTAL DERIVATIVES ON THE SPLENOCYTE FUNCTIONAL
CHARACTERISTICS IN VITRO

Prokopiuk V. Yu., Falko O. V., Karpenko V. G., Chub O. V., Loginova O. O.

Abstract. Autoimmune diseases affect about 3-5% of people. The mesenchymal stem cells and placental bioo-
bjects application is a promising, non-toxic method of treatment. The mechanism of the influence of native and
cryopreserved placental derivatives on immunocompetent cells remains unclear.

The aim of the work was to compare the effect of freshly isolated and cryopreserved placental derivatives on
splenocytes.

Object and methods. Mouse splenocytes were cultured in media conditioned with native and cryopreserved
placental cells and explants, with a medium containing 10% of the placental extract. The metabolic activity of
splenocytes was assessed by MTT test, functional activity was assessed by the blasttransformation reaction.

Results. It has been shown that the cells conditioned by placental cells, explants, and placenta extract reduce
the metabolic activity of splenocytes and the activity of the blasttransformation reaction. The media, conditioned
by cryopreserved placental cells and explants, reduce the metabolic activity of splenocytes in a bigger extent, than
those that are conditioned with freshly isolated objects.

Conclusions. Various placental derivatives application is promising treatment of autoimmune diseases, but not
acute infectious diseases.

Key words: splenocytes, culture, placenta, cells, extract, cryopreservation.
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CBA3b Ny6aMKauMmM C NNAaHOBbIMU Hay4yHO-UcCCe-
[OoBaTeNbCKUMM paboTamu. [aHHaa paboTta aBnsetca
bparmeHTOM BbINOMHAEMOM AMCCEPTaLMM Ha COMUCKa-
HWe y4yeHon cTteneHu goKTopa ¢unocodumm no meanum-
He «CoCTosiIHME romeocTasa U MeTabonnyeckoro craTy-
Ca Yy HOBOPOXAEHHbIX, NEpPeHeclnX MnepuHaTasbHY
achuKcnio».

BcrynneHune. HecMoTpsA Ha AOCTUMXKEHUA, NONYYEH-
Hble B nocsegHue rofbl B 061acTM NepMHaATONOMMK U
HEOHATONOMMN, NePUHATA/IbHbIE MOPAXKEHUA LEHTPANb-
Hol HepBHoOW cuctembl (LLHC) npogon:katoT octaBaTbCA
OCHOBHOW NMPUYMHON NepuHaTaibHOM U HEOHATa/IbHOM
cMepTH.

CornacHo cBegeHuMAM BcemupHOlM opraHu3auum
34paBooxpaHeHus, y 10% HaceneHnA AeTCKOro Bospac-
Ta BbIABAAIOTCA HEPBHO-NCUXMYECKME PACCTPOMCTBA, U
npuymHoin ao 80% 13 HUX ABAAETCA NepuHaTasibHOe Mno-
pakeHune LLHC pasnnyHoro npomcxoxaeHus [1-3].

CornacHo csefeHMAM AMepuKaHcKkon MeanaTtpude-
CKOM AKaZeMunn NeTanbHbIN UCXoA, NPU TAXKENON nepu-
HaTanbHoW acdukecum (MA) npomcxoamuT B paHHUIA Heo-
HaTanbHbIM Nnepunog B 50-60% cnyyaes [4]. TakKe 6bI10
yCTaHOB/EHO, 4To A0 70% cnyvyaeB OCHOBHOM NPUYMHOWN
WHBA/NIMAHOCTM Y AeTel ABNAETCA npe- U nepuHaTab-
Has natonorus [5,6].

MoatoMmy B HacToAlWee Bpems, OLHOW M3 CaMmblIX
Ba)KHbIX Npobnem, CTOALMX nepes, NepuHaToNormen u
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