MIHICTEPCTBO OXOPOHM 310POB’ yKPA'I'I-.Il/I
AEPKABHMW EKCMEPTHMW LLEHTP_MO3 YKPAIHA
HAUIOHA/IbHMN ®APMALIEEBTUYHNA YHIBEPCUTET

Pik 3acuyBannsa — 1997 Hazycrtpiu VIII HartioHaapHOMY
3’'i3zy papmarnieBTiB YKpaiHu

KJIIHIYHA
OAPMAIIIA

CLINICAL
PHARMACY

KJINMHNYECKASf
OAPMAIIUA

2016 — tom 20, No 3

XapKkis
HPay



PepakniiiHa KoJieris:

O.I'bawypa, H.B.be3gitko, H.IL.besyria, B.Cbongap, M.f.l'onoBenko, [.C.I'punieHko,
10.1.T'y6cbkui, [LB./I3s1k, C.M./lporoBos, /l.1.3a6osoTHUH, A.B.3iMeHKOBCBKHUH,
.A.3ynaHenp (rosioBHUI peaakTop), B.M.KoBanenko, A.A.KoTsinpka, 0.M.KoTeHko,
B.I7I.erC}OH, JLM.Masourras, LA.OTpiuiko (8idnosidansHuii cekpemap), C.b.Ilonos,
[.M.Pmwxenko, T.C.CaxapoBa, A.M.Cepatok, O.lTuxonos, M./[TpoHbko, F0.1derieHko,
B.LLlum6antok, [.C.HekmaH, B.I[.HYepHux (rOJIOBHMI HAYKOBHUA KOHCY/IBTAHT),
JL.B.flkoBJi€Ba (3aCTYyNMHMK rOJIOBHOTO peJaKTopa)

PepakuiiHa paja:

ISSN 1562-725X

0.4.ba6ak, O.M.binosos, I'M.Boiitenko, 10.B.Boponenko, H.O.l'opuakoBa,
0.LT'pusoayo, J1.0.I'pomog, L.b.Jlemuenko, H.B.Jlenyx, 3./l./Jumutposa (bosrapisi),
A.€.ly6enko, TI.Kanmuurwok, O.M.Jlinumuna, M.O.JIanyHoB, T.M.JIsCKOBCbKHUH,
B.I.Mamuyp, b.B.Muxainos, ].Mircheva (Belgium), M.A.MoxopT, 10.C.Pynux,
A.C.CBinniubku#, B.0.Ycenko, M.Hartmann (Germany), M.[.16.1y4yaHCcbKUH,
0.0.fIkoBJiEBa

Y yeproBomy HOMePpi )KypHaJly Ipe/ CTaB/IeHi OpUTiHaA/JbHI CTATTi 3 KJIiHIKO-€KO0-
HOMIYHOT0 OOI'PYHTYBaHHS JIIKyBaHHA repneTU4Hoi iHpekii, akTya/IlbHUX acnek-
TiB JIiKyBa/IbHO-NIPO}1/IaKTUYHOI0 3aCTOCYyBaHHA (PiTO3aCc06iB IPH aTEepPOCKIepo3i.
0OGroBopeHi 0C06/IMBOCTI icTOpii CTBOpeHHS, PYHKIiOHYBAaHHS PeryJIsITOPHOI 6a3u
CHUCTEeMHU eTUYHOI eKCepTU3U 6ioMeANYHUX AOC/TiTKeHb Y JINTOBChKiH Pecny6utini
Ta 3aMPONOHOBAHO PAJ, MiAX0AIB A/ TPOMaACbKOI JUCKYCii Ta BHPOBAa/>KEHHS B
NMPAKTUKY YKPAIHCHKOI CUCTEeMH €TUYHOI eKCIIePTU3U GioMeJUIHUX AOCTiIKEeHb.
HagBegeHni MmaTepia/m 3 JOK/JIiHIYHOr0O BUBYEHHSI HOBUX JIIKapCbKUX 3aC06iB - mpe-
napary «Kanikop», koM6iHOBaHOro KpeM-rejw «XoHapoaaind», papManeBTUY-
HUX KoMmno3uuii «[Iponosic-/lepma», ekcnepuMeHTa/IbHOI KOMIO3UIlii HA OCHOBI
KOMGiHaLii JOKCUIMKJIiHY IipOXJIOPUAY Ta IMIIOKO3aMiHy TiJpoX/10puAy, BOJHO-
ro eKCTpakTy JamiHapii. BucBitiieHi xpoHodapmakosioriyHi JocaigKeHHs 040
NMTaHHSA BUPKaJiaHHOI AMHAMIKM BYyIJIEBOJHOIr0 06MiHy Ta aKTUBHOCTi MapKepiB
LUTOJIi3y y ypiB. [lopylieHi nMTaHHS peryiloBaHHs MeTaJ0KCUHOM eJiMiHanil
e€TaHoJIy Ta iioro MeTa6o0J1iTiB 3 Opraniamy mypis.

J1s1 HayKOBLiB, JIiKapiB, IpOBi30piB, KJIIHIYHUX NPOBi30piB, OpraHisaTopis cucre-
MM OXOPOHH 3J0pPOB’A.

PexomMeHn/ioBaHO BueHoto pasioro HanionanbHoro ¢papmareBTUYHOrO yHiBEPCUTETY
(mpoTtoko.s Ne 11 Bix 30.08.2016 p.)

Kypnan “Kniniuna dpapmariis” BkrodeHud 1o 3aTBepxeHoro MOH Ykpainu nepeJiky Hayko-
BUX (paxoBUX BUJAHb YKpAIHU /i1 ONy6JIiKyBaHHS pe3y/bTaTiB AUcCepTaLilHUX pooiT 3 dap-
MalleBTUYHHUX Ta MeJU4HUX Hayk (Hakasom MiHicTepcTBa ocBiTH i Hayku Ykpainu Ne793 Bif
04.07.2014 p. moHoBJieHUH B [lepesiky HaykoBUX $axoBUX BU/IAHb YKpaAiHH, B IKUX MOXKYTh
ny6JIiKyBaTHCA pe3y/IbTaTH AUCEPTALiIMHUX PO6IT Ha 3,00y TTs HAYKOBUX CTYIEHIB JOKTOpa
i KaHAWaTA HAYK)

Kypuan «Kniniuna papmauisa» BxoauThb y pedpepaTuBHY 6a3y JaHux HarioHanbHoi 6i61i0Teku
Ykpainu iM. B.I.LBepHazcbkoro, YkpaiHcbkoro pedepaTuBHoro xkypHasny «/xkepesno», Chemical
Abstracts Service (USA), BUHUTU PAH Ta BkJtoueHu# 1o HaykoMeTpu4iHoi 6a3u eLIBRARY.RU.

©HauioHanbHul apManeBTUUHUN YHiBepcuTeT, 2016



ISSN 1562-725X CLINICAL PHARMACY. - 2016. - Vol. 20, No. 3 3

Vil g

Hazycmpiu VIII HayioHaavHoMy 3'i3dy papmayesmie YxkpaiHu

IlaHosHi Kosnezu!

13-16 BepecHst 2016 p. 3rigHo 3 mocBigueHHsaMm YKpIHTEI Ne 113 Big 21.04.2015 p.
y M. XapkoBi Ha 6as3i HauioHasbHOro ¢apmaleBTUYHOTO YHIBEpPCUTETY BiAOyAeTbCs
VIII HanionanbHu# 3'i34 ¢papManeBTiB YKpaiHH.

[llupokomaciITabHUM PpaxoBUM 3axi/ y BITYUM3HAHIN rajly3i 0OXOPOHHU 3/10pOB’sl 36Mpa€ 6J11M3b-
ko 800 yyacHUKIB i3 24 perioHiB YKpaiHnu Ta 22 aAep:KaB CBITY.

Ha 3'i3i 6yyTh Npe3eHTOBaHI AOCATHEHHS HallioHaJIbHOI papMaleBTUYHOI iHAYCTpii, J0-
CBiJ| iHTerparii 10 €BponelcbKOro NpoCcTOpy, PO3IVIAHYTI HaraJbHi NoTpebu ranysi. [leneratu
nifi6’'I0Th MiZCYMKH, 06rOBOPATH Ta 3aTBEpPAATbH KOHLEMNLil0 pO3BUTKY (papMaleBTUYHOIO CeK-
TOopa rajiy3i 0XopoHu 3/10poB’s Ykpainu Ha 2016-2021 pp. YpoZ0B> TpbOX AHIB po60TH 3’3y
JleJieraTy Ta yYaCHUKHA MaTUMYThb MOXJIMBICTb CHIJIKYBaTHUCS 3 KoJieraMy, 0OMiHIOBaTHUCS NpakK-
TUYHHUM JI0CBiJIOM, 06TOBOPIOBATH Cy4YacCHi aCeKTH pO3pOOKU Ta NPOMHUCJI0BOIO0 BUPOOHHUIITBA
dbapmMaleBTUYHUX NpenapariB, 30KpeMa 6i0TexH0JI10Tii Ta HaHOTeXHOoJIoTil y dapMmaliii, cydyacHi
niXoAu 10 CTBOPEHHS HOBHUX JIIKapChKHUX 3aC00iB, NaKyBaHHS Ta MapKyBaHHS JIiKapCbKHUX Ipe-
napariB, NMTaHHA KJiHiYHOI papmaliii, cTaH coliasibHOI papmMaliil, nepcneKTUBU papMaleBTUY-
HOI OCBiTH B YKpaiHi, 30KpeMa y4acTi pob60ToAaBIiB Y NiIrOTOBLi KapiB AJs ¢papmaliii Touio.

Y pamkax HayKoBoO-nIpaKTU4YHOI kKoHbepeH1il «Papmariisg XXI cToniTTs: TeHAeH1ii Ta nep-
CIeKTHUBUY», fiKa npoije 15-16 BepecHsa 2016 poky, 6yayTh npoBeseHi 10 HAyKOBUX CUMIIO-
3iyMiB, 6 JieK1[ill MalicTep-KJacy, 3 JUCKYCii 3a KPYIJIUM CT0JIOM, 9 BOPKIIOIIB, 3 caTeJiTHUX
cUMINo3iyMHy, 1 ceMiHap-TpeHIHT.

[liz yac po6oTH 3'i34y BiAOYyAeTbCA Npe3eHTallisi HU3KU eKCKJIIO3UBHUX BU/IaHb, CEPeJ] AKUX
3-e BusanHa @apmaneBTUYHOI eHUMKIoneAil, Rx-index - JloBiIHMK eKBiBaJIEHTHOCTI JIiIKApChbKUX
3aco6iB, 3-€ BUuJlaHH4 Jlep)kaBHOI papmakornel.

[lig yac npoBeenHa VIII HanionanbHoro 3'i3ay papmaneBTiB YkpaiHu Bifj0yeThCs CBATKY-
BaHH{ npodeciiiHoro cBsTa - JIHA ¢papmMan,eBTUYHOrO NpaniBHUKA YKpPaiHU Ta HAaropoaKeH-
HA KpallluX NpeJCTaBHUKIB ¢papMallii.

Oprkowmirtet VIII HagioHaabHoro 3'i3ay ¢gapmaneBTiB YKpaiHU
Tes.: +38 (057) 706-22-69

Tes./dakc: +38 (057) 706-30-98

E-mail: pharm_congress@nuph.edu.ua
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OpranizaTopu VIII HagioHanabHoOro 3'i3gy ¢gapmaneBTiB YKpaiHu
e MiHicTepcTBO OXOPOHU 37,0pOB’st YKpaiHu
e JlepkaBHa cay06a YKpaiHH 3 JIIKApChKHX 3aC06IB Ta KOHTPOJIIO 32 HAPKOTUKAMH
e MiHicTepcTBO OCBITH | HAYKU YKpalHU
e HanioHa/sbHa akazeMia Hayk YKpainu
e HanioHasbHa akazeMiad MeJUYHUX HAYK YKpaiHU
e XapkiBcbKa o6JiacHa Jep:kaBHa aAMiHicTpanis
e XapkiBcbKa obJsiacHa paza
e XapkiBCbKa MiCbKa pajZia
e ['pomajicbka opranisauis «XapkiBcbka o6J1acHa aconjalisi papMareBTUUHUX NPaLiBHUKIB»
e TOB «YkpaiHCcbKa peTUHTOBa areHLisg»
e HanioHanbHu# GpapManieBTUUHUN YHIBEpCUTET
CnoHcopu VIII HanionanbHoro 3'i3ay ¢papmaneBTiB YKpaiHu
e [IAT «dapmak» - reHepaIbHUI CHOHCOP ¢ TOB «Canodi ABeHTic Ykpaina»
e [IAT «XimpapmsaBoj «HepBoHa 3ipka» o [IAT «Jlekxim»
e TOB «®ito-Jlek» ¢ TOB «Takena Ykpaina»
e TOB «®apmaneBTuuHa KoMnaHis «3g0poB’si» e TOB «bioHopuka»
e TOB «®apma CtapT» e OKII «®Papmaris»
e TOB «BAJIAPTIH ®APMA» ¢ TOB «Pan6akci ®apmacbroTiKai3 YKpaiHa»
e Kopmnopanis «Aptepiym» ¢ Ananta Medicare Ltd
o [IAT HBII «bopuiariBcbkuii XP3» e TOB «/JIKIl «®apmaneBTr4HaA padbpPUKa»
e THB «IHTepXim» ¢ TOB «Kycym ®apm»
e TOB «PekkitT beHnkizep YkpaiHa» o T/IB «PiBHedapmarris»
e TOB «Opisa-Papm» e TOB «HBII «'EMO-ITPOEKT»
e [IAT «Ctoma» ¢ TOB «HB®K «Efim»
e TOB «IIpana-®apm» e  «STADA VYkpaina»
e TOB «TOMAIII» ¢ TOB «bi3Hec-kpenuT»
e Kowmmnanis «Dr. Reddy’s Laboratories Ltd» [Ipen- ¢  ®apmaneBTudHa acorianis «Lege Artis»
ctaBHUNTBO - «Dr. Reddy’s Laboratories Ltd»
Indpopmaninni cnoncopu VIII HanionanasHoro 3'i3ay ¢papmaneBTiB YKpaiHu
e IlloTm:KHEBUK «ANTEKa» — FOJIOBHUM e Xypnan «BicHuk papmanii»
iHpopmaninHMii cnoHCcop o Kypnan «Kniniyna papmarris»
e TOB «Mopion» ¢ Kypnan «ConjanbHa dpapmariisi B 0XOpoHi
e Kowmnasis «IIpokcima Pecepu» 3/10pOB’sI»
e Kypnan «CoBpemMeHHast papmMaLusa» e «YKpaiHCbKHU GiodapMareBTUUHUHN Ky pHAI»
e Kypnan «PapmaneBT [IpakTHK» ¢ Kypnan «YnpaBsiHHS, eKOHOMIKa
e Kypnan «Pharma Magazine» Ta 3abe3meYeHHs IKOCTi B papMariii»
e «BupgaBHHuMH AiM «3aciaBCbKUN» ra3eTa ¢ Kypnan «ScienceRise»
«HoBocTu MeuLIMHBI U papMarumn» ¢ Kypnan «®apmakom»
e Kypnan «®apmaneBTHiecKast OTPaCaby» ¢ Kypnan «PapManeBTUYHUN YaCOMTUC»
e KypHan «Les Nouvelles Esthetiques YkpauHa» ¢ ®apmaneBTHYHUI nopTa Depharm -
e Kypnan «PapmakoJiorisi Ta JikapcbKa odiniiiHuil iHTepHeT-NapTHEP
TOKCHUKOJIOTif» ¢ TPK «OpioH» - cnenjiajibHMit
e «Kypnas opraniyHoi Ta papmaneBTHYHOI XiMii» MeAia-nmapTHep
Texuiuni napTHepu VIII HanionaibHoro 3'i3ay ¢papmauneBTiB YKpaiHU
e PA «Ilponaranpga»
e IIpAT «I/JIC AKBA CEPBIC»
e «Gorbenko catering»
e Premier Palace Hotel Kharkiv
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PROTEFLAZID®: CLINICAL AND ECONOMIC SUBSTANTIATION
FOR USE IN THERAPY OF HERPES INFECTION

LA.Zupanets, T.S.Sakharova

National University of Pharmacy

Key words: herpes infections; antiviral drugs; acyclic nucleosides; Proteflazid®; clinical efficiency;

cost of treatment

Epidemiological data indicate the widespread dissemination and constant dynamics of the incidence rate of herpesvirus
infections due to a variety of forms and transmission paths of the virus, highly contagious and life-long persistence of the
herpes virus in the body of the infected persons and the lack of effectiveness of existing treatments. Acyclic guanosine derivatives
are the main group of antiviral drugs traditionally used for the causal treatment of herpes infections. They have a number
of disadvantages, in particular formation of the virus resistance in a long-term use, the need to involve immunotherapy,
as well as the high cost of treatment. The accumulated clinical experience with the original Ukrainian drug Proteflazid®
(drops) in treating viral infections, including HHV- infections, shows its high clinical efficacy and safety. A relative estima-
tion of the course treatment costs of herpes-induced infections using antiviral drugs has demonstrated the economic expe-
diency of Proteflazid® with the purpose of treatment and maintenance therapy. Proteflazid® takes the medium sized niche
among other antiherpetic drugs. In addition, due to the multi-vector nature of its pharmacodynamic effects (direct anti-
viral, immunomodulating, interferon-stimulating, antioxidant, apoptosis-modulating, etc.) Proteflazid® allows to exclude
antioxidants, immunomodulators from the antiherpetic therapy scheme, or to adjust their use, and it can significantly
reduce the cost per a course of treatment.

mong the viral diseases

herpesvirus infections are
the most commonly encountered
due to the widespread dissemina-
tion of viruses, a variety of trans-
mission paths of the virus, highly
contagious and life-long persisten-
ce of the herpes virus in the body
of the infected persons and the
lack of effectiveness of existing
treatments [19, 34]. The inciden-
ce of herpes infection is difficult
to quantify, partly because of un-
recognized or asymptomatic course
of the disease. Nevertheless, the
incidence of herpes infections in
the North American and European
populations is between 5 and 24
per 100 people per year [30].
Herpes viruses (HHV) are wide-
spread in the industrialized count-
ries. According to the epidemio-
logical studies conducted in Euro-
pe, the USA and Canada, 95% of
immunocompetent persons aged
50 years and older are seroposi-
tive for varicella zoster virus, and
therefore, at risk of developing
herpes zoster disease [27]. It has
been also shown that the average
age of adults infected with her-

pes zoster is 59.4 years, and 68%
of cases occur in people aged 50
years and older. The incidence in
women was significantly higher
than that in men [33, 34]. Up to
45% of the population between
the ages of 6 months to 79 years
is seropositive for cytomegalovi-
rus infections [21].

Getting into the human body
the herpes virus stays in it for life,
staying in a latent or persistent
state and undergoing reactivation
in favourable conditions. In this
way a chronic, latent, recurrent
or progressive infection and its
complications is formed; it may
cause temporary disability, the de-
velopment of cancer and other
complications, as well as disability
or death [4]. The herpes infection
disease leads to significant eco-
nomic losses associated with both
the incapacity of the patient, and
difficulties and the duration of treat-
ment of the disease [11]. This is
due, first of all, to the complexity
of the strategy of parasitism and
opportunistic properties of these
pathogens, multiple organ lesions,
the presence of numerous com-

I.A.Zupanets — Doctor of Medicine, professor, head of the Department of Clinical
Pharmacology and Clinical Pharmacy of the National University of Pharmacy (Kharkiv)

plications and multi-vector nature
of some lesions [4]. It is known
that the main differences of the
replicative cycle of the herpes fa-
mily viruses are associated with
the more complex structure of the
genome compared to other DNA-
containing viruses. Thus, these vi-
ral agent genes, which encode the
protein structure, make up only
15% of the DNA since most of the
genome is occupied by genes, which
are responsible for the synthesis
of enzymes and regulatory pro-
teins. This makes it possible to
show the herpes viruses parasi-
tizing action, including the pos-
sibility of latent, persistent and
reactivated state in the infected
organism [4].

Due to the complexity of her-
pes treatment the cost of antiher-
petic therapy, which is determi-
ned by the cost of drugs and du-
ration of their use for the treat-
ment of the disease and its com-
plications and/or prophylactic
use, is of significant importance.
For example, the cost of Herpes
Zoster (Varicella zoster - VZV,
HHV III) therapy in France is
4206 € and more per a relapse;
direct costs associated with the
treatment of postherpetic neu-



ISSN 1562-725X CLINICAL PHARMACY. -2016. - Vol. 20, No. 3 7
Table 1
Drugs used for treatment of herpes infections
Parameter Proteflazid Acyclovir Valacyclovir Ganciclovir Famciclovir
. I High, more 100 Moderate, 50- o : o
Bioavailability than 80% Low, 8-10% 60% Low, up to10% | High, up to 77%
T'%,h 5-9 2-3 >3 3-4 2-2.8
Antiviral,
immuno-
Pharmacodynamic effects stlmulgtlng, Antiviral Antiviral Antiviral Antiviral
antioxidant,
apoptosis-
modulating
HSV I + + + - -
HSV II; + + + - +
'fndifcations HHV Il - VZV + + + - +
Dens HHV IV - EBV + - - - -
iseases
caused by HHVV - CMV + - + + -
viruses: HHV VI - - - - -
HHV VII - - - _ _
HHV VIII - - - _ _
The presence of resistance - + + + +
Children Since birth Over 2 years Over 12years | Over12years | Over 12 years
Pregnancy / lactation Permitted Undes.lre.nble / Undesirable Prohibited Undesirable
prohibited
Dosage form Drops Tablets Tablets Tablets Tablets

ralgia in Sweden are up to € 939,
or more than 19 million € per
100 000 population [17, 29].

Over the past decade a signi-
ficant number of antiherpetic drugs,
which are different in origin (na-
tural, synthetic), the structure and
properties, has been introduced
in clinical practice [23]. Herbal
drugs have been also applied in
the treatment of herpes infec-
tions. Among them Proteflazid® -
the Ukrainian original drug with
the antiviral effect due to flavo-
noid glycosides containing in wild
grasses of Deschampsia caespito-
sa L. and Calamagrostis epigeios L.
should be mentioned [1, 5, 28].
Thanks to the direct antiviral ac-
tion, as well as the ability of bio-
logically active substances of Pro-
teflazid to activate the humoral and
cellular immunity and induce the
synthesis of endogenous interfe-
ron, the drug has shown a high
clinical efficacy in the treatment
of viral infections, including those
caused by HHV.

Table 1 shows the main drugs
traditionally used to treat herpes

infections. According to the mo-
dern requirements the ideal an-
tiviral agent should have a wide
spectrum of the antiherpetic ac-
tion (the activity against herpes
viruses I and II types, Varicella
zoster (VZV - HHV III), Epstein-
Barr (EBV - HHV 1V), cytomega-
lovirus (CMV - HHV V) and etc.),
low toxicity, the absence of adver-
se effects on the immune system,
a good ability to penetrate a cell,
act on a virus with a high selecti-
vity, have the minimal general cy-
totoxicity, do not induce resistance
and do not cumulate in the orga-
nism. The pharmacokinetic cha-
racteristics of antiherpetic drugs
such as the rapid achievement of
the infected cells, the prolonged
presence of the drug in the active
form, as well as ease of the dos-
ing regimen (1-2 times daily), are
also important. Specific require-
ments are imposed to safety — an
antiherpetic drug must be safe in
short-term use (especially in the el-
derly, pregnant women and child-
ren, including newborns), and in
a long-term suppressive therapy.

As a rule, all antiviral drugs
have low toxicity - their LD, va-
lue ranges from 2.000 mg/kg to
20.000 mg/kg after a single intra-
gastric introduction in animals [24].
However, a lot of them have a wide
spectrum of undesirable side re-
actions, in particular, ganciclovir
possesses significant toxic effects,
and the expressed hematotoxici-
ty (thrombocytopenia, neutrope-
nia, etc.) is inherent to it. It should
be also noted that because of the
high toxicity and mutagenic acti-
vity of antiviral drugs the effecti-
ve methods of contraception should
be used by patients of the repro-
ductive age during the treatment
and up to 90 days after the end
of therapy [26]. To some extent
it narrows the niche of the drug
use (severe cases of cytomegalo-
virus infection (CMV), infections
in transplantation, patients with
HIV/AIDS, etc.) [15, 25]. Inade-
quate study or any potential ne-
gative effect significantly restrict
the use of most antiherpetic drugs
in children and women during
pregnancy and lactation when the
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practical therapist faces the pro-
blem of assessing the “risk-bene-
fit” for the patient. In pediatrics,
especially in young children, the
assortment of antiherpetic drugs
is markedly narrow and often li-
mited to acyclovir (over 2 years),
inosine pranobex (over one year),
as well as Proteflazid®, which can
be used from the first days of the
child’s life [28]. It should be noted
that only Proteflazid® has no di-
rect contraindications for use du-
ring pregnancy and lactation [5].

As noted above, when choos-
ing a medication the pharmaco-
kinetic properties of drugs are im-
portant as they determine the rate
and completeness of delivering an
active agent to the target. As arule,
acyclic guanosine analogues, among
which is the “golden standard” of
antiherpetic drugs - acyclovir, re-
veal a low bioavailability [22].
Actually most antiherpetic drugs
widely used in the clinical practi-
ce are acyclovir modifications ob-
tained in order to increase its bio-
availability while preserving the
activity that is at least not inferior
to that of acyclovir [7]. Another
important pharmacokinetic cha-
racteristic, which determines the
efficacy and frequency of prescri-
bing an antiherpetic drug is its eli-
mination half-life [31]. In this as-
pect, proteflazid exceeds acyclo-
vir and other antiherpetic drugs
since its T1/2 of about 12 hours
determines its therapeutic fre-
quency - twice a day. Antiherpetic
drugs used at the pharmaceuti-
cal market of UKkraine, except pen-
ciclovir, which found the optimal
use in external applications, and
foscarnet commonly used in re-
sistance of strains to other drugs
in the form of injection, are ar-
ranged in the following order
by the level of bioavailability:
proteflazid = famciclovir > vala-
cyclovir > ganciclovir > acyclovir
(Table 1).

Another important requirement
for antiherpetic drugs is the range
of the antiviral action [18]. It is well
known that modern antiviral drugs
should have a high specificity to

the causative agents of herpes in-
fections - herpes simplex virus |
and Il (HSV I and HSV II), CMV, EBV,
human herpes virus type VI A
(HHV VI A) and VI B (HHV VI B),
etc. Generally, most antiherpetic
agents have the activity against
different strains of herpes viruses
differing on sensitivity to them,
and it determines the choice of a
drug for the treatment of the dis-
ease. It is known that ganciclovir
unlike acyclovir, famciclovir, pro-
teflazid and other drugs is more
effective against cytomegalovirus
infection rather than for the treat-
ment of herpes simplex virus [9,
20, 26]. It has been shown that
most EBV-infection symptoms are
not associated with the direct cy-
topathic effect of the virus in the
infected tissues, but with the in-
direct immunopathological respon-
se to EBV-infected B-lymphocytes
circulating in the blood and be-
ing in the cells of the affected or-
gans. That is why the nucleoside
analogues (acyclovir, ganciclovir,
etc.) and polymerase inhibitors
(foscarnet) inhibiting the repli-
cation of EBV and reducing the
content of the virus in saliva (but
not sanitizing it entirely) do not
have a clinical effect on severity
and duration of symptoms of the
EBV-infection, particularly in in-
fectious mononucleosis. In this
context, a significant advantage
of proteflazid over other antiher-
petic drugs is the fact that it has
the immunomodulating effect that
potentiates the clinical efficacy [5,
28]. The attention should be paid
to a serious drawback, which all
acyclic nucleosides without excep-
tion have: by their mechanism of
action they inhibit only actively
reproducing (replicating) herpes-
viruses. Consequently, even the
most efficient course of a single
use of a chemotherapeutic agent
in no way does not prevent a pos-
sible recurrence of the same her-
pes virus infection, or, moreover, a
new herpesvirus infection by the
related strain or a new type of
herpesvirus. This is probably the
most serious limitations of the

existing chemotherapy of herpes-
virus infections [2]. It should be
also noted a significant resistan-
ce to acyclovir and other acyclic
nucleosides in patients (up to 10%),
but concerning proteflazid such
data are not available [7]. Thus,
in the practice of choosing the op-
timal antiherpetic drug and tak-
ing into account all of the above,
the range of products consider-
ably narrows and largely deter-
mined by the price of the drug,
more specifically by the cost of
the course of treatment giving the
best result.

The therapy of herpes diseases,
depending on their complexity, is
long, and usually it is not limited
to one drug. Duration of the the-
rapy of herpetic infection is de-
termined approximately and de-
pends on many factors (severity
of the disease, the immune sys-
tem, the properties of the anti-
herpetic drug, etc.). The clinical
experience shows that treatment
of herpes infections (in particu-
lar, HHV 1II-V types) is divided
into a number of stages [8, 10].
The first stage is the treatment
in the acute phase of the disease
(or relapse). The antiviral drugs
often prescribed topically and
orally (parenterally) at the same
time are used for the treatment,
the course of treatment usually
lasts for 5-10 days. The second
phase is the treatment in remis-
sion. After decline of the main cli-
nical manifestations in order to
stimulate completeness of the im-
mune response immunomodula-
tors or herbal adaptogens are used.
Drugs of interferon or inducers
of their products are also used;
symptomatic, health-promoting,
physiotherapeutic treatment, and
sanitation of sites of infection are
performed; the therapy of chro-
nic inflammatory diseases con-
tinues. The phase duration is 30-
60 days, depending on the clini-
cal and laboratory parameters of
the disease activity [2, 4, 32]. Spe-
cific antiviral drugs are the main
products at the first stage, and
are also used at the second stage
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The cost of treatment of herpes virus infections

Table 2

The average
Drug, dose retail price Nosology A course of treatment Cost of a course
per a pack
herpes zoster | drops twice a day for 3 days; 12-15 drops
Proteflazid®, | ~11$ / cMv twice a day for the following 2-4 weeks; 33¢ /830 UAH
30 ml 274 UAH Infectious Maintenance therapy: 10 drops a day for
mononucleosis | 2-4 months without interruption
800 mg 5 times a day for 7 days; from 7$ (175 UAH)
Acyclovir, from 0,9% Combination Therapy: additionally, interferon |to 40$ (1000 UAH)
200 mg, (22 UAH) to herpes zoster | alfa-2b 1 million IU intramuscularly + 2 million | additionally
No. 20 5,6S (140 UAH) IU subcutaneously into several points around |from 138 $
the area, up to 7 days (~3470 UAH)
1000 mg for 7 days;
Cc_melnatlon Therapy:.addl.tlonally, immuno- | 5 (~1250 UAH)
| from 5,2$ herpes zoster stimulant (e.g. polyoxidonium 6 mg / day) for additionally
Valacyclovir, (131 UAH) 5 days; antioxidants (vitamin Band C groups) |, "/ $ (~1000 UAH)
500 mg to 9% intramuscularly five times at intervals every
No.10 (230 UAH) other day
[@Y\Y 2000 mg four times a day for 90 days 5205 (~13000 UAH)
Ganciclovir, {:%nagg%iH) from 4005
450 mg, t0 6505 cmv 900 mg (2 tablets a day) for 21 days (10 000 UAH) to
No. 60 (16 500 UAH) 6505 (16 500 UAH)
Famciclovir 107%
500 mg, UAH herpes zoster | 1500 mg (3 tablets a day) for 7 days 1605(~4050 UAH)
No. 14 (~2700 UAH)

of the therapy. Taking into ac-
count duration and complexity of
herpes treatment the cost of treat-
ment, as well as prophylactic use
of antiherpetic drugs, are the main
factors. The cost of drugs for
treating herpes varies from tens
to thousands of US $ (foscarnet).
Considering the low purchasing
power of the Ukrainian popula-
tion the basic price segment of
drugs for treating herpes simplex
based on the cost of the pack is
about $ 60. Today the range of pro-
ducts for the treatment of infec-
tions caused by herpes viruses is
limited by the list given in Table 2.

Acyclovir takes one of the cent-
ral places in the treatment of her-
petic infections; it is presented at
the Ukrainian market by a signi-
ficant number of manufacturers
(company “Stada Arzneimittel AG”,
Germany; JSC “Lekhim-Kharkiv”,
corporation “Arterium”, Ukraine,
etc.). The average retail price of
acyclovir drugs in Ukraine (as for

March 2016) ranged from 0.9-1.1 $
(22-28 UAH) per a pack of domes-
tic producers (Acyclovir, 200 mg,
No. 20 produced by Pr]JSC “Phar-
maceutical Firm “Darnitsa”, Ukrai-
ne) to 5.6 $ (140 UAH) of foreign
manufacturers (Acyclovir, 200 mg,
No. 25 produced by “Stada Arznei-
mittel AG”, Germany) [6]. As arule,
duration of the acyclovir treatment
for herpes zoster (the acute pha-
se of the disease) is up to seven
days. The frequency of administra-
tion of the drug - 800 mg 5 times
a day - is associated with poor
pharmacokinetic properties and
often requires the immunomo-
dulatory therapy [22]. The cost of
the course of therapy in the acute
stage of the disease ranges from
$7to $40 (from 175 to 1000 UAH)
depending on the manufacturer
of the drug. There are actually pro-
portional expenses with preventi-
ve (anti-relapse) use of acyclovir.
Valacyclovir presented at the UKrai-
nian market by a number of ma-

nufacturers (JSC “Farmak”, Ukrai-
ne - Valavir®, JSC “Kyivmedpre-
parat”, Ukraine - Valtrovir, com-
pany by “GlaxoSmithKline”, UK -
Valtreks™, etc.), has better phar-
macokinetic properties, allowing
it to apply three times in the dose
of 1000 mg for 7 days in the treat-
ment of herpes zoster. The weighted
average cost of the drug varies de-
pending on the manufacturer -
from $ 5.2 (131 UAH) (Valtrovir,
500 mg, No.10) to $9 (230 UAH)
(Valtreks™, 500 mg, No. 10) [6],
so the cost of the course of valacy-
clovir therapy for herpes zoster
can be up to $ 50 (~ 1250 UAH).
Valacyclovir treatment of cyto-
megalovirus infection is longer
(90 days or more) and requires
the use of 2000 mg (4 tablets)
4 times a day. The cost of the
monthly course increases to $ 520
(~ 13,000 UAH) and higher [16, 22].
Ganciclovir exhibiting the highest
efficiency in different types of her-
pes infection is the drug of choice
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for treating cytomegalovirus in-
fection [31]. This drug is in the
highest price range, and it is re-
flected in the cost for the course
of treatment (Table 2). At the Uk-
rainian market the injectable form
of the drug dominates (Ganciclo-
vir-Farmeks — LLC “Farmeks Group’,
Ukraine; Cymevene, company
“FHoffmann-La Roche Ltd",
Switzerland), but there is also an
oral form (Valcyte 450 mg, No. 60),
the price of 1 package reaches
$ 650. For the treatment of cyto-
megalovirus infection the drug is
used in the dose of 900 mg (2 tab-
lets) for 21 days (~ 1 pack). Fam-
ciclovir (Famvir, “Novartis Phar-
maceutica SA”, Switzerland) re-
veals significant efficiency, but the
price range of the drug and the
need for treatment of herpes zos-
ter in the dose of 1500 mg (one
tablet three times a day) for 7 days
raise the cost of treatment up to
more than 100 $ (~ 4000 USD)
and higher [22].

[tis shown that guanosine de-
rivatives exhibit predominantly the
antiviral activity, and it requires
additional therapies, the use of an-
tioxidants (vitamins E and C) and,
if necessary - NSAIDs [3]. The base
of modern immunotherapy of her-
pesvirus infections is drugs of in-
terferon and immunoglobulins.
The purpose of such treatment,
except for certain indications, cor-
responds to a high level of evi-
dence. Immunotherapy can not
substitute antiviral chemothera-
py, but addition of immunother-
apeutic drugs can improve the
treatment efficacy, reduce the
course of treatment and prevent

induction of resistance to acyclic
guanosine analogues. However,
such polypharmacy complicates
the treatment of herpes virus in-
fections and often requires invol-
vement of the medical staff, sig-
nificantly increases the financial
costs of treatment [4]. For example,
the cost of human recombinant
interferon alfa-2a depending on
the dosage form, the dose and the
manufacturer is in the range from
$7t0$95 (from 180 to 2400 USD)
per a pack, and human recombi-
nant interferon alfa-2b - 5-34 5 $
(130 to 870 UAH). Hence, the cost
of treatment of herpes zoster with
the domestic acyclovir taking into
account the daily use of human
recombinant alpha-2b interferon
(Introferobion PJSC «Pharmstan-
dart-Biolik») according to the sche-
me of 1 mln of [U intramuscular-
ly, and 2 mln of IU subcutaneous-
ly into several points around the
affected area with duration up to
7 days increases the treatment
costs compared with acyclovir mo-
notherapy by more than 3 times.

Today drugs with the multi-
vector activity (direct antiviral, im-
munomodulating, interferon-sti-
mulating, antioxidant, apoptosis-
modulating, etc.) against herpes
virus infection are of considerable
interest. Proteflazid® possesses
these pharmacodynamic proper-
ties; its distinctive feature is its
natural origin providing tropism
to the human body and a high sa-
fety profile, therefore, this drug can
be prescribed in pregnancy and
lactation, as well as for children
from birth. In addition, Protefla-
zid® takes the medium sized niche
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MPOTE®J/IA3H/I®: KJITHIKO-EKOHOMIYHE OBTPYHTYBAHHA 3ACTOCYBAHHSA Y TEPAII TEPIIETUYHOT IHPEKIIT|
LA.3ynauneys, T.C.Caxaposa
HayioHaavHull ghapmayeemuyHuii yHigepcumem

Katouosi cnoea: zepnemuyHa iHgekyisi; npomusipycHi npenapamu; ayukaivHi Hykaeo3udu; [Ipomegaazud®; kainiuHa
epekmugHicmyb; sapmicme AIKYy8AHHS

EnidemiosoziuHi daHi c8iduams npo 3HaA4He NOWUPEHHS | cmaslicmb 8UCOKOT QUHAMIKU 3pOCMAHHS 3aX80pHEAHOCMI HA
2epnecsipycHy iH@ekyiio, ujo 06ymos1eHo piHoMaHimHicmio opm eipycy i wiisxis tlo2o nepedadi, BUCOKOI0 KOHMA2I03-
Hicmio, 008IUHOI0 nepcucmeHyicto gipycy 8 opeauiami iHgikogaHux i HedocmamHvbol0 eheKmusHicmMI0 ICHYOYUX Memo-
die s1ikysaHHs. OCHOBHOM 2pynor npomusipycHuUx npenapamis, ki mpaduyiiiHo 3acmocogyrombsbcsl 0151 emiomponHoz20
NIKYy8aHHA 2epnemuyHoi iHpekyii, € ayukaiuHi noxioHi 2yaHo3uHy, ceped Hedo.1iKie skux 8i03Ha4armuvcst PopMye8aHHs
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pe3ucmeHmHocmi npu Mpuea.iomy 3acmocysaHHti, Heo6xioHicmb 3a/1y4eHHs iMyHomepanii, a makodxc 8UCOKa sapmicms
NIKy8aHHA. 024180 AimepamypHUX 0aHUX 3 KAIHIYH020 docgidy 3acmocy8aHHA 0PURIHA/IbHO20 8IMYU3HAHO20 npenapamy
IIpomegpnazud® (kpanai) npu AikyeamHi 8ipycHux iHgeryitl, y momy uucai cnpuauneHux HHV, cgiduums Ha kopucmo tio2o
epekmusHocmi ma 6esneku. [Ipu nposedeHHI Nopi8HANbHOI OYIHKU 8apmocmi Kypco8o2o NiKy8aHHs 2epneciHdyKo8aHux
3aX60pHBAHD [3 3ACMOCY8AHHAM NPOMUBIPYCHUX Npenapamis noka3aHa ekoHOMi4HO 062pyHMo8aHa doyinbHicmb u-
kopucmauHsi [lpomeaazudy® (kpanai) 3 AikysaibHow Memoro i 045 niompumyruoi mepanii. [Ipomegaazud® 3atimae
cepedHbosapmicHy Hiuly ceped IHWUX AHMU2epneMu4HUX npenapamis, KpiM moao, 3a80aKu pisHocnpsmosaHocmi 0if
gidHOCHO 2epnecsipycHoi ingekyii (npsima npomueipycHa, iMyHOKopu2y8aabHa, iHmepg@epoHCmuMya08aabHA, AHMUOK-
cudaHmHa, anonmo3mo0dy1108a1bHA MOW0) 3aCMOCY8AHHA npenapamy 3abe3ne4ye 3MeHueHHs nompebu 8 cynymHiil
imMyHomepanii i 00380/151€ icmMoMHO 3HU3UMU 8apmMicmb BUMPAM HA KYPC AIKYBAHHSL.

MPOTE®/IA3U/I®: KTUHUKO-3KOHOMUYECKOE OBOCHOBAHUE ITPUMEHEHHUS B TEPAIIMU FEPIIETUYECKOM
WHPEKIINH

H.A.3ynaney, T.C.Caxaposa
HayuoHaawHblll hapmayeemuyeckuii yHugepcumem

Kaiouesvle caosa: cepnemuveckas LlHqiEKL{u.ﬂ,' npomueosupyCHbsle npenapamesl;, dyuk/au4eckue HyK/I€O3uabl,' Hpome(ﬁﬂa3ud®;
K/AUHU4Yeckas 3¢¢€Kmu8HOCmb,‘ cCmoumocms sieyeHusl

Snudemuosozuveckue 0aHHble ceudemeabemayom o WUPOKOM pacnpoCmMpaHeHuu u ycmoi4ugo ebicOKOl JUHaMUKe po-
cma 3a6o.1egaemocmu 2epneceupycHoll uHgekyuell, umo 06yc108/1eH0 pasHoobpasuem hopm supyca u nymeli e2o nepe-
dauu, 8bICOKOLl KOHMA2UO3HOCMbIO, NOXCUSHEHHOU nepcucmeHyueli 8Upyca 8 opeaHu3me UHGUYUPOBAHHbIX U Hedocma-
mouHoll agppekmusHocmbro cyujecmayrowux Memodos severus. OCHOBHOU 2pynnoii npomueo8upycHuIX Npenapamos,
mpaduyuoHHO NpuMeHsieMblX 0151 IMUOMPONHO20 JeHeHUs: cepnemuyeckoll UHPeKyuu, 18,1910mcsl ayukaudeckue npo-
U3800HblE 2yAHO3UHA, cpedu HeAOCMAMKO8 KOmMopblX 0mMeyaromcs GopmMuposaHue peaucmeHmHocmu npu 0aumesnb-
HOM NpuUMeHeHUU, Heo6X00uMOCMb NOOKAHYEHUS UMMYHOMepanuu, a makxie 8blCOKAsA CMouMocms aeveHus. 0630p
AUMepamypHbslx 0QHHbIX N0 KAUHUYECKOMY Onblmy NpuMeHeHUs Opu2uHa/1bHo20 omevyecmeeHHo20 npenapama Ilpo-
megaazud® (kanau) npu seveHuu 8UpycHovIX UHPeKyull, 8 mom 1ucse 8bi3sanHbix HHV, ceudemenbcmayem 8 noab3y
e20 appekmusHocmu u 6esonacHocmu. I[Ipu cpagHumeNbHOIU OYyeHKe CMouMOCmu Kypcogozo Jie4eHus 2epnecuHadyyupo-
8AHHbBIX 3060/1€8aAHULI C NPUMEHEHUEM NPOMUBOBUPYCHBIX NPeNapamos NOKa3aHd IKOHOMUYECKAS! Yeaeco06pasHoCcmb
ucnosvzosanus llpomegaazuda® c seve6Holl Yeawvio u 415 noddepacugaroujeti mepanuu. [Ipomegaa3ud® 3anumaem
cpedHecmouMOCmHy0 HUuLy cpedu dpyaux aHmuzepnemu4eckux npenapamos, Kpome mozo, 61a200apsi MHO208eKMop-
Hocmu delicmeusi 8 omHoweHuU 2epnecgupycHoll uHgexkyuu (npsmoe npomueosuUpycHoe, UMMYHOKOppU2upyouee, UH-
mepdgepoH-cmumyaupyouee, aHmuoKCUOAHMHOe, anonmosmodyaupyroujee u 0p.) npumeHeHue npenapama obecnevu-
eaem CHudceHUe nompe6HOCMuU 8 conymcemayrwell UMMyHOMepanuu U N0360/5em CyuwecCmeeHHo CHU3UMs CMouMocmb
3ampam Ha Kypc Je4eHusl.
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The analysis of information sources about the history and current peculiarities of the regulatory framework and func-
tioning of the ethical review system for biomedical research in Lithuania are presented in this paper. The information
used in this article has been obtained during the visit of Pakharyna S.V. to the Republic of Lithuania partially supported
by the Fogarty International Center, National Institute of Health (NIH), US Grant No.R25 TW007084. It has been found
that nowadays there is a two-level system of biomedical research ethical review in Lithuania. In accordance with the lo-
cal regulatory requirements any biomedical research should be subjected to ethical review and can be started only after
receiving the approval from the regional (for local studies) or central (for trials of medicines, medical devices or other mul-
ticenter studies) Ethics Committee. The peculiarities of the Lithuanian ethical review system are the legislative framework
that is constantly updating and regulating all major types of biomedical research; studies with the broad ethical support
and moderate cost of resources; transparency of the Lithuanian Bioethics work. As a result of our analysis a number of
approaches for public discussion and implementation in practice of the Ukrainian system of biomedical research ethical

review have been suggested.

C 03/laHUE HOBbIX JIEKApCT-
BEHHBIX NpenapaToB, pas-
paboTKa COBpeMeHHBIX JIUarHo-
CTUYECKUX METUIMHCKUX TEXHO-
JIOTUH U CXeM JiedeHHus 3ab0Jie-
BaHUU HEBO3MOXXKHBI 6€3 MpOBe-
JIeHUs MX TIpeIBapHUTEIbHOM aItpo-
GalMK Ha rpyIax nalykeHToB/3/10-
POBBIX ZI0GPOBOJIBIIEB B X0/1e GHO-
MeJUIIMHCKUX HCCAeJOBaHUM.
B xXo/1e cTaHOBJIEHUS U PA3BUTHS
JTAHHOH chepbl HAYYHOH JeTeNb-
HOCTH 4Y€JIOBEYECTBO IIPOIILIO Ye-
pe3 psaz 601e3HEHHBIX CKaH1a/I0B
Y TPOMKHUX CyZeOHBIX ITPOLIECCOB,
Pe3y/ITaTOM KOTOPBIX CTasIo pop-
MHUPOBaHUE CUCTEMBI 3TUYECKON
3KCIIEPTU3bI GUOMEAULIMHCKUX UC-
cJleJOBaHWU BO MHOTHX CTpaHax
[17]. OcHOBHBIMU JJOKyMEHTaMH,
perjaMeHTUPYIOLMMHU CO34aHNe

Y paboTy CUCTEMBI 3ITUYECKOM IKC-
nepTusbl B MUpe saBJsitoTcs KoH-
BEHLIMs 0 IPaBax yesioBeKa U 61o-
megunHe CoBeta EBponbl, XeJib-
CUHCKasl Jiek/1apanus BcemupHoi
MeguIHCKOM Accolianyy, a Tak-
K€ HOPMATHUBHO-PETYISATOPHbIE
JnokyMeHThl EBponelickoro Coto-
3a (EC) u YnpaBJsieHUs1 IO KOHT-
POJII0 KauecTBa MUILIEBBIX MPOAYK-
TOB U JIEKAPCTBEHHBIX IIpenapa-
ToB CIIA (Food and Drug Admini-
stration - FDA) [4, 5, 9, 10, 12].
KpowMe Toro, 3auiuTa npas u 3/10-
POBbsI CYO'BEKTOB UCCIE,0BAHUS
NpHU MPOBEJEHUN KJIMHUYECKUX
HCC/Ie/IOBAaHUM JIeKapCTBEHHBIX
cpeacts (KW JIC) siBasieTcs Kiio-
YeBbIM NPUHIMIOM Hazsiexkaien
KJIMHUYecKon mpakThuku (Good Cli-
nical Practice - ICH GCP) [2, 3, 9].

C.B.MaxapuHa — pykoBoauTenb oduca komnanum «Cunepoxku Mpynn» B YkpavnHe

(r. Knes)

B.E.[lo6poBa — fokTop hapmal,. Hayk, npodeccop kadenpbl KNMMHUYECKOW
dapmakonorum n knnHuyeckon papmaummn HaumnoHaneHoro papmMaLeBTU4YecKoro

yHuBepcuteTa (r. XapbKoB)

B Hauane 90-x rogoB XX Beka
Ha 3ape CTAaHOBJIEHUS YKpPAUHbI
KaK He3aBHCUMOTO rocy/ilapcTBa
B Halllell cTpaHe ObLI HAa4aT Ipo-
1ecc poOpMHUPOBAHHUS CUCTEMBI 3TH-
YeCKOU 3KCIepTU3bl, Ipex/e Bce-
ro KW JIC. Ha cerogHsIIHUM JeHb
B YKpanHe QYHKIIMOHUPYET CH-
cTeMa He3aBUCHUMbIX KOMHUCCUH
110 BOMPOCAM 3THUKHU IPHU Jieyeb-
HO-TTPOPHITAKTUUECKUX YIPEXKIe-
HUsX, BoBJedyeHHbIX B KU JIC [1,
3, 6]. BMecTe c TeM cylecTByeT
60J1bI110€ KOJIUYECTBO BOIIPOCOB
Y 33/1a4 M0 ONTHUMH3aLMU pabo-
Thl Halllel CUCTEeMbI 3THUUYECKOU
3KCIePTHU3bl OMOMETULIMHCKUX HC-
cJieJOBaHUM, pellieHUue KOTOPbIX
MOXKET ObITh YIPOILEHO C y4eTOM
onbITa [IpubaNTUNCKUX CTPaH B
1esioM U JlutoBckoit Pecny6siu-
KU B YaCTHOCTH [6, 7, 15].

llesnb JaHHOU CTAaTbH — HpPO-
BECTU aHIU3 UHOOPMALIMOHHbBIX
HCTOYHHUKOB 006 UCTOPHUHU CO3/a-
HUSI, COBPEMEHHbIX 0COOEHHOCTSIX
peryasiTOpHOM 6a3bl ¥ 0 PYHKLIHO-
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HUPOBAHUU CHUCTEMbI 3TUYECKON
3KCIEepPTHU3bl OMOMEIULIMHCKHX UC-
cien0BaHuM B JIuTBe.

MaTepHaJ’lbI U MEeTOoAbI

WHdopmManus, Ucrnoib30BaH-
Hasd B JJAHHOU cTaTbe, 0Jy4yeHa
B xo/ie Bu3uTa [laxapunel C.B. B
JlutoBckyto Pecniy6 MKy npu 4a-
CTUYHOW Nof/iep:xkke MexxiyHapos-
Horo llenTpa ®oraptu, Hanmona-
JibHOTO MHCTHTYTa 300p0Bhs (NIH)
(CIIA), rpanT NeR25 TW007084.
Copep:xaHMe CTaTbU ABJISAETCS OT-
BETCTBEHHOCTbIO aBTOPOB U He
006513aTeJIbHO OTpaXkaeT oUIHU-
aJIbHOe MHeHue MeXyHapoHO-
ro llentpa ®oraptu, NIH.

B xoze vcciieioBaHusA 661 Ipo-
Be/leH KOHTEeHT-aHa/IN3 OCHOBHBIX
3aKOHO/ATe/IbHbIX U PETy/IsaTOp-
HbIX JIOKYMEHTOB, perjiaMeHTH-
PYIOLLKX PabOTy CUCTEMbI ITHUEC-
KOM 3KCIepTU3bl GUOMeJUIUH-
CKUX Hay4HbIX UCCJIe[JOBaHUN B
JlutoBckoi Pecnybsmke. Kpome
TOr0, 6bIIM NIPOBe/IEHbI BCTPEYH
1 00CYX/eHUs C BelylLIUMHU Clle-
LJMa/ICTAMH CUCTEMBbI 3TUYECKON
3kcnepTussl JInToBckol Pecry6-
JIUKHU. /I 06pabOTKMU pe3y/ibTa-
TOB HCCJIeJOBaHUH UCN0JIb30Ba-
JINCb METO/ bl CTPYKTYPHOTO U JIO-
IMYeCcKOro aHa/In3a, IKCTPanoJis-
[[MW U aHUIUTHYECKON PpopMasin-
3alLUHu.

Pe3y/ibTaThl U UX
o6CyKaeHne

CucreMa aTUYECKOU IKCIEp-
TU3bl B JIUTOBCKOU pecnybJinke
HayaJ/la CBOe CTaHOBJIEHHME U pa3-
BUTHe 25 J1eT Ha3a/l, Korjaa B KOH-
e 1980-x ronoB B cTpaHax Bo-
CTOYHOM EBpoIbI ¥ B MOCTCOBET-
CKUX pecny6J/MKax Hayau o6pa-
30BbIBAThCs NEPBbIE CUCTEMbI 3TH-
YeCKHUX 3KCIEPTU3 UCCIeJ0BaHUN
c y4acTtueM 4yesioBeka [7]. Heo6-
XOZIUMOCTb MPOBEIEHUS 3THYEC-
KHUX 3KCIIEPTU3 UCCJIeJOBAHUH C
y4acTheM desioBeka B JIuTBe no-
sIBUJIACh GJ1arofiapsi KeJIaHUI0 UC-
cJlefjoBaTesiel y4aCTBOBAaTh B MEX-
JIyHAPO/HBIX UCIIBITAHUSX JIeKap-
CTBEHHBbIX CpeJCcTB. B Hayase
1990-x rof10B N0 UHUIIUATHBE Me-
CTHOTO MCCJIe/10BATENbCKOTO UH-

CTUTYTa ObLJIO 06pa30BaHO /iBa
3THUYeCKUX KoMHUTeTa. Ha MoMeHT
HX CO3/IaHMS 00LLeHAI[HOHATbHBIX
PEryNATOPHBIX TPeOOBaHUM MO
3TUYECKOW IKCIEPTU3E HE Cyllle-
cTBOoBaJo. B 1994 r. nMTOBCKUH
3akoH o Crucreme 3paBoOXpaHe-
HUs ObLJ JIOTIOJIHEH TPeOOBaHU-
€M 0 CO3/IaHUH LIeHTPaIbHOT0 3TH-
YeCcKoro KOMUTETA, U B TeYEHHE
roza 6n11 co3gaH JINToBCKUHM Me-
JULIMHCKUN dTUYeckud KomurteTt
(Lithuanian Medical Ethics Com-
mittee), kotopbiii B 2000 rofy 6611
neperMeHOBaH B JINToBcKUM bro-
atuyeckuit Komurer (Lithuanian
Bioethics Committee). B 2001 ro-
Jly B COOTBETCTBUHU C TpeOOBaHU-
sIMH HOBOTO0 3aKoHa JIUTBbI 00
Ituke buomegunuuckux Uccie-
JIOBaHUH HAuyaTO CO3/IaHUE JBYX-
YPOBHEBOW CUCTEMBbI 3ITUUECKUX
KOMHUTEeTOB. B ToM e roay B 10-
NOJIHEHUE K LIEHTPAJIbHOMY 3TH-
YeCKOMY KOMHUTETY ObLI cO3/]aH
Kaynacckuii PervonanbHbiii buo-
MeJMIMHCKUHN dTHYecKku Komu-
TeT, a B 2008 rony - pervoHasb-
HbId KOMUTET B YHHUBEpPCUTETE
BusibHioca [7]. Takast AByXypoOB-
HeBasl CUCTeMa, BKJOYarIlas B
cebsI IIeHTpaIbHbIA 3TUYECKUM KO-
MUTET U []Ba PETUOHA/TbHbBIX 3TH-
YyeCKUX KOMUTETA, COXpaHSETCs
B JIUTBe 10 HACToOsIllee BpeMs.
PerynsiTopHas 6a3a cucTeMbl
3TUYeCKOHW 3KCIepTU3bl bruome-
JUIMHCKHUX HccaenoBaHui Jlu-
TOBCKOU pecny6JIMKH COCTOUT U3
BHYTPEHHUX 3aKOHOB CTPaHbl U
00111eeBPOTENCKHX PETYISTOPHBIX
HOPM U JIUPEKTHUB, 00513aTeIbHBIX
K UCIIOJIHEHUIO B TAHHOW CTpaHe
kak wieHa EC. Tak, cywectBeH-
HOM 0COGEHHOCTbIO JINTOBCKOM CH-
CTeMbl 3TUYECKOU 3KCIEPTU3BI
GHOMEeJUIIMHCKHUX HCCle/lOBaHUN
ABJIsIeTCs Hasin4due 3akoHa JIuT-
Bbl 06 ITUKe buoMeJUIIMHCKHUX
HWccnemoBanuii. JlaHHBIM 3aKOHOM
onpejiesieHbl ITUYeCKUe Tpebo-
BaHMUS K GUOMEJULIMHCKHUM UCCJIe-
JIOBaHUSM, Ipolieaypa ofob6pe-
HUS IPOBe/ieHUs] GUOMeULIUH-
CKUX UCCJIeJIOBaHUH, Ipoleaypa
KOHTpOJIsI 32 IPOBeJleHrneM 6U10-
MeJULIMHCKUX UCCIeJOBAaHUH, OT-
BETCTBEHHOCTb 3a HapyllleHHe Tpe-

60BaHUM 3TOTO 3aKOHA. TepMUH
«OUOMEIULMHCKOE MCC/Ie/loBa-
HUe» ompeJiesieH 3aKOHOM Kak
NOZATBEPXKeH1e TNI0Te3bl B 610-
MeJIMLIMHCKOM HayKe oCpeJCT-
BOM MeTO/|0B HAyYHOT'0 HUCCJIef[0-
BaHU C LjeJIbI0 pa3BUTHUs Hayd-
HBIX 3HaHUH 0 3[J0pPOBbe YeJsloBe-
Ka, IMarHOCTHKe, JIeUeHUHU WU
npodusakTuke 3a60J€BaHUM.
3aKOH pa3spellaeT U peryjaupyeT
npoBe/ieH1e 6MOMeULIMHCKUX UC-
cJeJloBaHUM Ha 4YeJIOBEeKe HJIU
rpyIie JItoJeH, Ha 1J10/le, TKAHAX,
opraHax, KJleTKax U reHeTHUYec-
KOM MaTepuaJie, Tpynax Ujau Uc-
c/1e[J0BaHUM C UCII0JIb30BaHUEM
TOJIbKO MeJULIMHCKOH JOKYMeH-
Tauuu. 151 sM6pUOHa U IJI0Ja Ye-
JIoBeKa 3aKOH pa3pellaeT IpoBo-
JUTb KJIMHHWYeCKUe HccleloBa-
HUS, TOJIbKO eCJI1 TOTeHIMalb-
Hble PUCKHU OT y4yacTHs B UCCJIe-
JIOBAaHUU MeHBLIIE O’KU/IaeMBbIX ITpe-
UMy11ecTB. [JaHHOe [0JI0KeHNEe U
JlpyTrye yCJI0BYs IPOBeJeHUs 1C-
CJleJTOBaHUM Ha 3MOPUOHAX U ILJIO-
Jle yeJl0BeKa OroBapUBalOTCA I10-
npaBKoU K 3akoHY OT 17 ceHTsA6-
ps 2015 1. [13]. KnoHupoBaHue ye-
JioBeKa B JIUTBe 3ampelleHo JjaH-
HbIM 3aKOHOM.

Kpowme Toro, B JIuTBe 0653a-
TeJIbHBI /1J151 BbIITOJIHEHUS TaKue
0611leeBpOIMEeiCKHEe JOKYMEHTHI,
kak /lupektuBa EC 2001/20/EC u
KoHBeH1Us 0 npaBax yesi0BeKa U
ouomenunviHe CoBeta EBpornbi [8].

@DYHKLHMOHUPOBAaHUE CUCTEMBI
3TUYECKOU 3KCIEePTU3bI B JINTOB-
ckolt Pecniy6/1MKe BKJIIOYAET B ce-
641 cieyrolye acneKTol JIrn6oe
HCcJle/loBaHue, onajarollee Moz,
omnpejiesieHHe KaK GUOMe/IUIMH-
CKOE€, MOXXeT IPOBOJAUTHCA B JIUT-
Be TOJIbKO MOCJIE IKCIEPTU3BI U
[0JIOKUTEJIbHOI'0 3aKJII0YeHUs],
BbI/IaHHOTI'0 3TUYECKUM KOMUTe-
ToM. Ec/in mpoBesieHue ucciezo-
BaHMUs [JIAHUPYETCS TOJIBKO B Y-
pexieHUsX, pacnoJoKeHHbIX Ha
TEPPUTOPHHU IOPUCAUKLUHU eJUH-
CTBEHHOI'0 pETMOHAJIbHOT'O 3TH-
4YeCcKOro KOMHUTETA, J0CTaTOYHO
0/106peHus 3TOoro KomuTeTa. Ecoiu
HCCJleloBaHUe IJIaHUPYETCS € BO-
BJIEUEHHEM LIEHTPOB U3 60Jiee YeM
O/THOTO PETUOHA, TPebyeTCs 0106-
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peHue LieHTpaabHOro JIMTOBCKO-

ro buostuyeckoro KomwureTa.

B aTOM ciy4ae 3akJitoueHUs pe-

TMOHAJbHBIX KOMUTETOB MOTYT

HOCUTb PEKOMEH/]aTebHbIN Xa-

paKTep, HO He SABJSITCA 00513a-

TeJIbHBIMU. McciejoBaHus JieKap-

CTBEHHBIX CPEJCTB JIOTIOJTHUTEb-

HO J10JKHBI ObITh 0106 peHbI ['0-

CyAapCTBEHHBIM ATEHTCTBOM I10

KOHTPOJIIO 3a JIeKapCTBEHHbIMU

cpeacTBaMu pyd MUHHCTEPCTBE

3/ipaBooxpaHeHus JIuTebl. Uccre-

JIOBAHUSI MEIUITUHCKUX YCTPOMCTB,

B /IOMOJIHEHUE K ITUYECKOH IKC-

nepTu3e, TpebyoT oj06peHus [o-

CyJlapCTBEHHOr'0 AreHTCTBA I10 aK-

KpeAUTallU B 3/ipaBOOXPaHEHNUH

npu MuHHUCTEpPCTBE 3[paBoOOXpa-

HeHud JIuTBbI. 111 oCcTaJbHbIX

OUOMeUITMHCKHX UCCIeJOBaHUI

paspelieHus peryJasTOPHBIX Op-

raHoB He TPeOYITCs, U OHU MO-

TYT OIPOBOAUTBCS MOCJIE MOTyYe-

HUS OJIOKUTENBHOI0 3aKJI04e-

HHSI 3TUYECKOr0 KOMUTETA.
[Ipoliecc nojauu JJOKyMEHTOB

Y N0JIy4YeHUe paspelleHust Ha Po-

BeJleHHe UCCAelOBaHUs oCcyle-

CTBJISIETCS [0 NPUHLIUIY «eIMHO-

ro OKHa». 3assBUTEJIb IIOIAET J10-

KYMEHTbhI U 0JIy4aeT KOHCOJIHU-

JIUpOBaHHOE pelleHue B JIUTOB-

ckoM buoatuueckom KomurerTe.

3anpocekl Ha 0j06peHue peryns-

TOPHBIMH OpraHaMH ([iJis hcciie-

JIOBaHUH JIEKapCTBEHHBIX CPEJICTB

WJIM MeJUIIMHCKUX YCTPOUCTR)

JlutoBckui buostrnyeckuit Komu-

TeT reHepUpyeT CaMOCTOSTE b-

HO U 06ecrieduBaeT BblZjauy KOH-

COJIUJMPOBAHHOTO 3aKJIIOUEHUS.
06s3aHHOCTH  JINTOBCKOTO

Buostrnyeckoro Komurera He orpa-

HUYMBAIOTCS 3KCIEPTHU301 MaTe-

pHAJIOB TUIAHUPYEMbIX UCCIIEIOBA-

HUM. KomuTeT 00513aH Takxke [16]:

®  OCYILIECTBJISATb 3TUYECKUI Hal-
30p TeKYL[UX 6GUOMeIUIUH-
CKUX HCCJIeJOBaHU;

*  aHAIM3UPOBATh OHO3TUYECKUE
npo6JieMbl U KOHCYJbTHUPO-
BaThb I'OCY/IapCTBEHHbBIE YUPEXK-
JleHVs 1 OpraHu3alluu 1o BO-
npocaM 6UO3THKHY;

e TPHHUMAThb yYaCTHE B CO3/a-
HUM 3aKOHOB U MOJ3aKOH-
HBIX aKTOB, KaCalI[UXCS BO-
MPOCOB OGUO3THUKY;

e KOHTPOJIMPOBATbH /[lesiTeJb-
HOCTb pervoHaJbHbIX 6MO-
3TUYECKUX KOMUTETOB;

e  EeXEeroJHo OTYMTHIBAThCS Ile-
pes MUHUCTEPCTBOM 3/,paBo-
OXpaHeHUs O IIPOoJe/IaHHOM pa-
60Te U npejJaraTb pelieHus1
JIISL CYUIECTBYIOIINX OUO3TH-
YeCcKUX MpobJeM;

¢ KOHTPOJIMPOBATh PYHKIHO-
HUPOBaHHE CUCTEMBI 3/IpaBO-
OXpaHeHUs B COOTBETCTBUU
c 6MO3THYECKUMU TpeboBa-
HUSIMU;

e ob6ecrmeynBaTh METO/IOJIOTH-
YeCKYI0 NOAJEPKKY IPyTrUM
OHMO03TUYECKUM KOMHUTETAM,;

e TpeJCTaBJaSTh JINTBY B MeX-
JYHapOJHbIX OPTaHU3aAlUAX.
[l npoBeieHUS STUYECKOU

3KCIepTH3bl BUOMEIULIMHCKUX UC-

caefioBaHuA npu JIntosckoMm buo-
studeckoM KomuTeTe co3pmaHa
rpynmna sKcrepToB 6MOMeUIUH-

CKUX MCCleloBaHu. /laHHad rpyn-

Ia COCTOUT U3 9 4eHOB, Ha3Ha-

YeHHbIX MUHUCTPOM 3/IpaBooxpa-

HeHUs JIUTBbI Ha 4-X JIETHUH CPOK.

[Ipu KoMHUTeTe TakKe PYHKIMO-

HupyeT CoBeT 1o GMO3THUKE, CO-

cTosIUMU U3 17 4aeHOoB, Mpej-

CTaBJISIIOUIMX pa3JIMYHbIE OTpaC-

Ji1 (6UO3THUKY, OPUCTPYAEHLIUIO,

TEOJIOTHUI0, OMOMEIUIIMHY, TICH-

xosiorumo, pusnocoduo). Cocran

CoBeta Takxe yTBepKzaetcs Mu-

HUCTPOM 3/IpaBOOXpaHEHUs 10 pe-

KOMeH/Ialluu pyKoBouTes Jlu-

TOBCKOTro bruoatnueckoro Komu-

TeTa Ha 4 rojga. CoBeT oTBeyaeT

3a [O/IF0TOBKY HOPMAaTUBHBIX J10-

KYMEHTOB, KacalluXcs 3TU4Yec-

KUX aClIEKTOB B CUCTEMe 3/]paBo-

OXpaHeHUs], onpejesisieT CTaHAap-

ThI pabOThl KOMUTETA, UHUILUHU-

pyeT ¥ nojjep>KUBaeT Nyo6/114-

Hble 06CYX/eHNsI 6GH03TUYECKUX

npob6Jiem [14].

JlessTeJIbHOCTb 3TUYECKHUX KO-
MUTeTOB B JIuTBe GrHAHCUPYET-
Cs1 U3 TOCYAAPCTBEHHOTO OrO/Ke-
Ta, HO KaXK/1bld KOMUTET pacmo-
pshKaeTcs cpeJiCTBaMU CaMOCTO-
aTeIbHO. KOMUTEThI HMEIOT BO3-
MOXXHOCTb, B CJydae He0O6X01-
MOCTH, TPHBJIEKATb BHELITHUX 3KC-
epTOB U ONJIa4YMBaTh UX pabo-
Ty. B cBo0 ouepe/b, 3asiBUTEJb
Hcciie,0BaHMs 00s13aH OIJIaTHTh

rocyiapCTBeHHBIN c60p 32 3TU-

YyecKylo 3KcrepTusy. Ha 1 aHBa-

ps 2016 roga cymMa cocTasJisiia

276,59 EBpo B ci1yvae aKcnepTH-

3bl pETMOHA/IbHBIM KOMUTETOM U

721,15 EBpo - B ciry4ae akcnep-

THU3bl JluTOoBCKUM bBuoatuyec-

kuM KomuteTtom [14].
JlutoBckuii buostuueckuii Ko-

MUTET NOAJEPKUBAET CBOU UH-

TepHEeT-CalT, IZie JOCTYIHA U pe-

TYJISIPHO OGHOBJISIETCS CJIE/[YIO-

Luaﬂ nHdopmMmanus [14]:
aKTyaJIbHbIA COCTaB KOMHUTeE-
Ta, KOHTAKThI;

e TPUHIUIBI GOPMHPOBAHMUS
COCTaBa KOMUTETA;

e TpOLEeAYpPHI NOTYIeHUs 0/100-
peHHus Ha npoBefieHUe 6UO-
MeJUIMHCKUX UCCIeJOBAaHU;

e peryJsTOpHble TpeGOBaHUSA
K OMOMEeJULIMHCKHUM HCclle-
JIOBaHUSAM;

e pacnucaHue 3aceJaHuH rpyI-
bl 3KCIIEPTOB;

e o6pa3oBaTe/ibHble MaTepH-
aJlbl;

e TPOEKTHI, B KOTOPBIX Y4aCTBY-
IOT YJIeHbl KOMUTETA.
PervoHasibHble 3TUUECKUE KO-

MUTETHI TAKXKe MOJJIePKUBAIOT

CBOU UHTEpPHET-CaWThI, IZie ny6-

JIMKYIOT U OOHOBJISIIOT HH}OpMa-

[[UI0, KaCaloILyCs UX JlesITesb-

HOCTH.

Taxoke ciiesyeT 06paTUTh BHU-
MaHUe Ha cnendduiecKue npo-
6J1eMBbI, 00CY>KJaeMble B IIOCJIE]I-
Hee BpeMsl Crel[UaIiCTaMH Mo GUo-
aTHKe B JIUTBe, KOTOpbIE SABJISA-
IOTCS aKTYaJIbHBIMU U AJ151 YKpau-
Hbl. ITO TaK Ha3blBaeMasi HE3K-
BUBaJIEHTHAs CTPOTOCTb 3TUYEC-
Ko akcnepTussl [11]. Tak, HEKO-
TOpbIe TUIBI UCC/IeJOBAHUUN He
NO/JIeKaT 3TUYECKOHN IKCIIEePTHU-
3e B JIUTBe, XOTS MOTYT NPUYH-
HSITb 3HAYUTEJIbHBIH yiiep6 y4da-
CTHUKaM (HanmpuMep, HEKOTOPbIe
COLIMOJIOTUYECKHE UJIU TICUX0JI0-
rMyecKHe 3KCIlepUMeHTbl/Ucciie-
JoBaHus). Kpome Toro, JUTOB-
CKHe BeAyliue CHELHaJHCThl B
BOINPOCaX 3TUYECKOUN 3KCIEepPTH-
3bl 06paIIaoT 60/blI0E BHUMA-
HHe Ha TO, YTO B oTau4He oT KU
JIC, KoTOpble UMEIT XOPOIIYIO,
3} dekTHBHO paboTaIoIIyIO pery-
JISTOPHYI0 HOPMAaTUBHO-METOU-



16 KAIHYHA PAPMALIA. —2016. - T. 20, Ne 3

ISSN 1562-725X

YecKytw 6a3y, Ipyrue 6uomenu-
IIUHCKUE UCCJIeIOBAHUSA C yYaCTH-
€M YesJI0BeKa KaK HUCIBITYeMOTO
He SIBJISIFOTCS CTOJIb CTPOTO pe-
rJIaMeHTUPOBAaHHBIMH. [Ipu 3TOM
KJ1accupuKalus ux Kak 6esormac-
HBIX U 6e3BpeIHbIX JIJIs1 YeJI0Be-
Ka He Bcer/ia 6eccriopHa 1 onpas-
naHa. JIMTOBCKUE ClelUaJIUCThI
rOBOPST O TOM, UTO 3TO MOXKET
OBITh YACTUYHO CBS3aHO C pas-
JINYUSIMU B chepe MexTyHapo/-
HO-TIpaBOBOM persiaMmeHTanu KU
JIC v Jpyrux TUIIOB GUOMeEU-
[MUHCKUX HUCCIeZIOBAaHUN, a CU-
CTeMbl 3THYECKOH 3KCIEepTHU3bI
B cTpaHax bajiTtuu B 06111eM U B
JIuTBe B 4aCTHOCTH GbLIU CHOP-
MUPOBaHbl UMEHHO Ha 3THUX JI0-
KyMeHTax [11].

Kpome Toro, Befiy1iue JUTOB-
CKHe CHelMaMCThl GUOMeJU-
[IUHCKOW 3THUKU YAEeJASII0T 60Jb-
1110e BHUMaHHE TOMY, UTO Ha ce-
ro/IHsI B UX CUCTEME 3TUYECKOU
3KCIEePTHU3bI OTCYTCTBYIOT TPe6o-
BaHUS K IIyOHHE WU IeTAJIbHO-
CTH MPOBEJIEHUS ITUIECKOH IKC-
NePTHU3bI UCCIEZIOBAaHUH C IOTEH-
[[MAJIbHO PAa3HBIMH 0XKHUAEMBIMHU
PHUCKaMH JIJ1s1 YYaCTHUKOB (HampH-
Mep, AMUIEMUOJIOTHYECKHE U UH-
TepPBEHLMOHHbIE UCCIe/J0BAHUS
JIeKapCTBEHHbIX CPEJICTB). ITO, 0
MX MHEHHIO, YpeBATO BO3MOMKHBI-
MU HapylIeHUsIMH B 3allUTe [PaB,

3/10POBbSI U IOCTOMHCTBA NalleH-
TOB, MPUHUMAIIUX yYaCTHE B Ta-
KUX THIAX UCcieloBaHui [7, 11].

BbIBO/IbI

B HacTodee BpeMmd B JIUuTBe
bYHKIMOHUPYET ABYXYpPOBHEBast
CUCTeMa 3TUYECKOU 3KCIIePTHU3BI
GHOMEIULIMHCKUX HCC/Ie0BaHUH.
B cooTBeTCTBUH C JIOKaJIbHBIMU
PEeryJsTOPHBIMU TPe6OBAaHUSAMU
JII060€e OMOMeAUIIMHCKOE HCCie-
JIOBaHHeE O/DKHO OBITh IOABED-
THYTO 3TUYECKOU 3KCIEPTHU3E U
MOXKET HayaTbCs TOJIbKO IOCJIe
MOJTyYeHUs TIOJIOKUTEJIbHOTO 3a-
KJIFOUEHUSs] perMOHAIbHOTO (151
JIOKQJIbHBIX UCC/IeJOBAaHUH) WU
[eHTpaJIbHOr O (/J1s uccae/ioBa-
HUM JIeKapCTBEHHBIX MTPENapaToB,
MEJIUIIMHCKUX YCTPOUCTB WU JIpY-
rMX MHOTOLIEHTPOBBIX UCCJIE/I0-
BaHMI1) aTHYecKoro komuteTta. Oco-
GEHHOCTSAMH JINTOBCKOM CUCTEMBI
3TUYECKOU 3KCIIEPTU3BI SIBJISIIOT-
cs: IOCTOSTHHO OOHOBJIAeMas 3a-
KOoHOZaTe/bHas1 6a3a, peryjaupy-
I01asi IpOBe/IeHHEe BCEX OCHOB-
HbIX BUJ0B OMOMEIUIIMHCKUX UC-
CJ1eTOBAaHUH, ITUPOKOE TIOKPHITHE
3TUYECKUM COTPOBOKIEHHUEM UC-
C/J1eIOBaHWU NPU yMepPEeHHbIX 3a-
TpaTax pecypcoB (Bcero 3 aTuue-
CKUX KOMUTETA B CTpPaHe), Npo-
3pavyHOCTb PYHKIMOHUPOBAHUS
JIutToBckoro buoatuyeckoro Ko-
MHUTEeTa.

JINTEPATYPA

B pesysbTaTe npoBesieHHOTO
aHa/Iu3a MOXKHO BBIJIeJIUTH KJIIO-
YyeBble OAXO0/bl, KOTOpbIE SABJIA-
I0TCA aKTyaJIbHbIMU /1151 0OLLeCT-
BEHHOI'0 006CYy»X/JeHUs B YKpau-
He, M BHeJJpeHHUe KOTOPbIX B IIpaK-
TUKY OTe4YeCTBEHHOU CHUCTEeMBbI
3TUYECKOW 3KCNEPTU3bl MOXET
ObITh 6J1arOTBOPHBIM paKTOpOM
JJis1 ee JlaJibHENIIero pa3BUTHUSA
Y COBEpIIEHCTBOBAHUS:

1. Co3paHue 3aKOHa, peryJyupy-
IOLIEro 3TUYECKYI0 IKCIIePTH-
3y BCeX TUIIOB GMOMeULMH-
CKMX UCCJIeJIOBAaHUH.

2. BneapeHue 1ByXypOBHEBOU CU-
CTeMbl GMO3TUYECKUX KOMUTe-
TOB — LleHTPaJIbHBIN OpTaH U
pervoHa/ibHble KOMUTETHI (Ha-
npyMep, Ha 6a3e MeIUIMHCKUX
YHHUBEpPCHUTETOB WUJIU peruo-
HaJIbHBIX yIIPaBJeHUH 3/pa-
BOooOxpaHeHHs1 M3 YKpauHbl).

3. Bbigesnienve GUHAHCOBBIX pe-
CYpCOB JiJ11 OpTaHU3al1y He-
3aBUCUMMOro PyHKLHOHUPOBa-
HUS 3TUYECKUX KOMHUTETOB.

4. Co3jaHue Npo3payHOro Mexa-
HHA3Ma QYHKLMOHUPOBAHHUA
3TUYEeCKHUX KOMUTETOB C OT-
KPBITBIM JOCTYIOM JJs1 06-
[IECTBEHHOCTH K MH}opMa-
UM O COCTaBe KOMHUTETOB,
KOHTAKTaX, K CIINCKY 00CyX-
JaeMbIX MCCJe0OBaHUH U
MPUHATBIX PEIIeHUN.
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CUCTEMA 3TUYECKO#M 3KCIEPTHU3bl BUOMEJUILIMHCKUX UCCAEAOBAHUM B IMTOBCKO¥ PECITY BJIMKE:
CTPYKTYPA, OCOBEHHOCTH ®YHKIIMOHHUPOBAHHA, IIYTHU PA3BBUTHUA

C.B.llaxapuHa, B.E./lo6poea*

KonmpakmHtas uccaedogamenwvckas op2aHuzayus «Cunepdswcu I'pynn Ykpauna», HayuoHaavHbiil
dapmayeemuueckuii ynueepcumem*

Karouesbie cno06a: amuyeckasi 3kchepmu3sa; smudeckKue KOMUCCUU; KAUHUYecKue Ucc1e008aHuUsl 1eKapCmeeHHbIX cpedcms;
cyb6seKkm ucca1edo8aHust

IposedeH aHau3 uHEHOPMAYUOHHBIX UCMOYHUKO8 06 UCMOpUU CO30AHUSI, COBPEMEHHbIX 0COBEHHOCMSIX pe2y/ISIMOPHOLl 6a3bl
U 0 YYHKYUOHUPOBAHUU CUCMEMbI IMUHYECKOL IKCNepmu3bl 6UoMeduyuHCKUX uccaedosanutl 8 /lumee. Hngpopmayusi, ucnoo-
308aHHAs 8 daHHOU cmambe, noayyveHa 8 Xode susuma laxapumvet C.B. 8 /lumosckyro Pecny6auky npu yacmu4Hol noddepoic-
Ke MescdyHapodHozo Llenmpa Pozapmu, HayuoHanrsHozo HHcmumyma 3doposwsi (NIH), CLLUA, epanm NeR25 TW007084.
Yemanosseno, ymo 8 Hacmosiwjee epems 8 Jlumese gpyHKyuoHUpyem 08yxypoeHeaasl cucmema amuyeckoll akcnepmu3swl 6Uo-
MedUYUHCKUX uccaedosaHull. Bcoomeemcemauu c 10kanbHbIMU pe2yasimopHbIMU mpe6o8aHusMu 11060e 6uomMeduyuHckoe
uccnedosaHue 001%#CHO 6bIMb NOOBEP2HYMO IMUYECKOll IKcnepmu3e U MoxHcem Ha4ambuCsl MoJ1bKo Nocje No/y4eHus noJo-
HCUMENBbHO20 3aKAHUEHUS] Pe2UOHANbHO20 (04151 TOKAbHBIX UCCAed08aHUll) UAU YeHMpa/abHo20 (015 uccaedosanutl Aekap-
CMBEeHHbIX Npenapamos, MedUYUHCKUX ycmpoticme uau opy2ux MHO204yeHmposblX Uccaedo8aHull) smuyecko2o Komumema.
OcobeHHOCMSAMU AUMOBCKOU cUCmeMbl 3Mu4eckoll 3Kcnepmusbl s18/1510Mcsl: NOCMOSTHHO 06H08./151emas 3aKkoHodames1bHas 6asa,
peayaupyowast hpogedeHue 8cex 0CHOB8HbIX 8U008 6UOMEJUYUHCKUX UCCAe008aAHUT, WUPOKOe NOKpbIMue 3mu4ecKum conpo-
80J1C0eHUEeM UCCAe008aHUL NPU yMePeHHbIX 3ampamax pecypcos, npo3paiHocms hyHKYuoHUpogaHus Jlumoackozo buosamu-
yecko2o Komumema. B pe3yabmame nposedeHH020 aHaUu3a npednodiceH psid nodxodoe 015 06ujecmeeHHo20 06CyicoeHus U
8HedpeHUst 8 NPaAKMUKY YKPAUHCKOU cuCmeMbl 3mu4eckoll akcnepmu3bl 6UOMeJUYUHCKUX UCC/1e008aHULL

CUCTEMA ETUYHOI EKCITEPTHU3U BIOMEAUYHUX JOC/IIIXKEHD Y IMTOBCHKIN PECITYBJIIL: CTPYKTYPA,
OCOBJIMBOCTI ®YHKIIOHYBAHHA, IIJIAXHW PO3BUTKY

C.B.IlaxapiHa, B.€.[lo6posa*

Konmpakmua docaidHuyska opeanizayisa «Cunepdatcu I'pyn Ykpaina», HayioHaavHuii ghapmayesmuyHuii
yHieepcumem*

Karouosi caoea: emuuHa ekcnepmu3sa; emuHi KOMIcii; KAiHIYHi docaidiceHHs AIKapcbKux 3aco6is; cy6'ekm 00cai0xHceHHs

IIposedeHo aHani3 iHgpopmayiiiHux dxicepen wjodo icmopii cmeopeHHs, CyuacHux ocob.ausocmell pezyaamopHoi 6asu ma
npo gyHKYIoHy8aHHs cucmemu emu4Hoi ekchepmusu 6iomeduyHux docaidxceHs 8 J/lumei. [lawi, HagedeHi 8 yiti cmammi,
ompumaHa 6 x00i gizumy Ilaxapuru C.B. do /lumoscbkoi Pecnybiiku 3a wacmkosoi niompumku MixcHapodHozo Llenmpy
@ozapmi, HayioHanbHozo [Hcmumymy 3dopoe’st (NIH), CLIA, 2zpanm NeR25 TW007084. BcmaHosieHo, wo 8 menepiui-
Hill uac y Jlumei gyHkyioHye dsopisHesa cucmema emu4Hoi ekcnepmu3u 6ioMmeduvHuUx docaidxrceHs. Bionogiono do s10-
KA/IbHUX pe2yaAsimopHUX 8UM02 6y0b-sike 6iomedutHe 00CAi0xHceHHSI NOBUHHO 6ymu niddaHe emuyHitl ekcnepmu3si i Modice
po3n04amucs MinbKu nicas 0mpuUMaHHs N03UMUBHO20 BUCHOBKY pe2i0HANbHO20 (0415 A0KANbHUX 0CaidxHceHb) abo
YyeHmpa/bHo2o (0415 docaidxceHb ATKapcbKux npenapamis, Medu4HUX npucmpoig abo iHwux 6azamoyeHmpogux 0oci-
doceHb) emuuHo20 kKomimemy. Ocob6au8ocmAMU AUMOBCLKOI cucmeMu emu4Hoi ekcnepmusu €: NOCMIiHO OHOB/IB8AHA
3akoHodasya 6a3a, Wo pez2yai€e npogedeHH sl 8CIX 0CHOBHUX 8udie 6ioMmeduvHUX A0CAI0KHCeHb, WUPOKEe NOKpUMmMs emuy-
HUM cynpo8odoM 00CAi0xHceHb NPU NOMIPHUX 8BUumMpamax pecypcis, npozopicme ggyHkyioHysamHs Jlumoecvkozo 6ioemuy-
Ho20 Komimemy. B pezyabmami npogedeHo2o aHa.1i3y 3anponoHo8aHull psid nioxodie 015 2poMadcbko20 062080pPEHHS
ma enpogadiceHHsl 8 NpaKMUKY YKpaiHcbKkoi cucmemu emuy4Hoi ekcnepmusu 6iomMeduyHUX 00CAI0XHCeHb.

Apnpeca 151 IUCTYBaHHS: Hapidimna fo pepakuii 12.08.2016 p.
61057, M. XapkiB, By [IymikiHcbKa, 27.

Ten. (57) 706-30-72. E-mail: clinpharm@nuph.edu.ua.
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ATEPOCKJIEPO3: JIIKYBAJIbHO-ITPOPI/IAKTUYHI
MOZK/IMBOCTI ®ITO3ACOBIB

LA.3ynaneys, A Tammic, C.K.Illle6eko, 1.A.Ompiwko, A.C.Illaramaii*,

0.0./lo6po8oabHUll*

HauionanbHu# papMalieBTUYHUN YHIBEPCUTET
[TAT HBL] «bopuariBcbkuit Xd3»*

Karouosi caosa: amepockaepos; npoginakmuka; AikysanHs; pimosacobu; AabyuHapa

ATHEROSCLEROSIS: THERAPEUTIC AND PREVENTIVE POSSIBILITIES OF HERBAL MEDICINES

LA.Zupanets, A.Tattis, S.K.Shebeko, 1.A.Otrishko, A.S.Shalamay*, 0.0.Dobrovolnyi*

National University of Pharmacy, PJSC SIC “Borshchahivskiy CPP"*
Key words: atherosclerosis; prevention; treatment; herbal medicines; Altsinara

Diagnosis, treatment and prevention of atherosclerosis remain one of the most important tasks of modern medicine; their solu-
tion depends largely on the successful fight against such diseases as heart attack, stroke and other cardiovascular complications.
At the present stage of development of medicine the statins are the basic class of lipid-lowering drugs, they have a powerful evi-
dence base and possess the vascular and pleiotropic effects. However, the widespread use of these drugs can sometimes be limited
by their high cost and the number of side effects. Therefore, in terms of effective prevention of atherosclerosis lesions herbal medi-
cines are currently of a special interest, in particular those on the basis of garlic powder and artishock extract. The new original
drug “Altsinara” developed by PJSC SIC “Borshchahivskiy CPP” is one of them. It has a polytropic mechanism of action and can be
used for prevention and treatment of diseases of the cardiovascular, digestive and urinary systems.

H a CbOTOJHIILIHIN JieHb cep-
L|€BO-Cy/IMHHA MATOJIOTis —
OCHOBHA NMPUYKMHA 3aXBOPIOBAHO-
CTi, iIHBaJIIJHOCTi Ta CMEPTHOCTI
B YkpaiHi. Bausbko 40% HacesieH-
HA YKpaiHU NoTepIaE Bif cepiie-
BO-CYJUHHUX 3aXBOPIOBaHb; 35-
37% MawTb NiIBULIEHUN apTe-
piaJIbHUM TUCK; LOPIYHO B YKpai-
Hi pikcyeTbesa 50 Tuc. iHpapkTiB
Miokapga i 120-130 Tuc. iHCyb-
TiB. I3 100 BUnazKiB cMepTeit 65,2 —
BUIIQJIKU, IPUYHUHOK AKUX CTAIU
3aXBOPIOBAHHA CepL,eBO-CyAUH-
HOI cucTeMHU. 3a TIOKa3HUKOM TPH-
BaJIOCTI >KUTTS MM IOCIZITAEMO eCh
70 micue B cBiTi [3].
ATepockJiepos - 1ie IpaKTU4-
HO HalnoluupeHillle Ha Tenepini-
Hill yac 3aXBOPIOBaHHs, siKe € PyH-
JlaMEeHTOM OiJIbILIOCTI CepleBO-Cy-
JVHHUX 3aXBOPIOBAHb, TAKUX AK
imemiuyHa xBopob6a cepig (IXC),
iHdapKT MioKkapaa, cepiieBa He-
JOCTAaTHICTb, MOSKOBUU iHCYJIbT,
MOPYIIEHHS KPOBOOGITY KiHIIiBOK,
OpraHiB 4yepeBHOI MOPOXKHUHU.

ATepocKkJiepo3 — XpOHiYHe 3aXBO-
pIOBaHHA apTepill eJacTUYHOTO
i M'130BO-€/IaCTUYHOTO THUILY, 1110
BUHMKA€E BHACJIiIOK NOPYLIEHHS
JliniiHOTO i 61/IKOBOT'O OOMIHY i Cy-
NPOBO/KYETHCA BiJIKJIaJJaHHAM B
IHTHUMI CyiMH XO0JIECTEPUHY I Ji€e-
SIKUX QpaKmii sinonpoTeifiB.

BaxkauBicTe gucainigeMii sk
O/THOTO 3 OCHOBHUX $aKTOpIB pU-
3UKY CepIleBO-CyJUHHUX 3aXBO-
plOBaHb Ha TelepilHiil yac He
BUKJIMKA€E CyMHIBIB. 3a J]aHUMU
pAAy AOCTiIKeHb 3HMKEHHS PiB-
Hsl 3ara/IbHOTO X0J1ecTepUHY (3X)
Ha 10% cynpoBOJKYETbCS 3HU-
KEHHAIM PU3UKY CMEPTHOCTI BiJ,
CepLeBO-CYAUHHUX 3aXBOPIOBaHb
Ha 15%, a 3arajsibHOI cMepTHOC-
Ti -Ha 11% [3].

OTxe, Mpo6sieMU NPOPiIaKTH-
KU i JIIKyBaHHSI aTEPOCKJIEPO3Y €
aKTyaJIbHUMHU 3aBJJaHHSIMU Cy4ac-
HOI KJIiHiYHOI PpapmMaKkoJIoTii.

Jlo paKkTOpiB pU3HKY PO3BUT-
Ky aTepOoCKJIepo3y BiIHOCATS BIK,
HaJIEXKHICTb 0 4Y0JIOBiYOI cTaTi,

.A.3ynaHeub — JOKTOP MeA. Hayk, npodhecop, 3aBigyBady kadpegpw KniHiYHOT
dapmakororii Ta kniHiYHOI dphapmauii HauioHaneHoro dapmaueBTUYHOMO YHIBEPCUTETY

(m. XapkiB)

A.C.lWWanamawn — kaHa. XiM. Hayk, anpekTop 3 Hayku [NAT HBL «bopuariscbkuin Xd3»

(m. KuniB)

00TsKeHa 33 aTEPOCKJIEPO30M Ci-
MelHa ClaJKoBiCTb, ajiMeHTap-
He OXKHUPIHHS, KYpiHHS, apTepi-
aJlbHa rinepTeHsis, yKpOBUHM Aia-
6eT, pi3Hi BUU MOPYyILIEHb 0O6Mi-
Hy PEYOBUH, a TaKOX HeJ0CTaT-
Hsl pi3MYHA aKTUBHICTb, HAIJTUIII-
KOBi eMOIliliHi TepeHaBaHTaKeH-
HS i 0COGMCTI 0COBJIMBOCTI JIIOA Y-
HU, HepaljioHa/IbHe XapuyBaHHS
(cxunbHICTB [0 NepeifaHHA, ne-
peBara BXKMBaHHs i, 6araToi Ha
TBapUHHI *KUpU Ta iH.) [13].

[laTorenes aTepock/eposy
CKJaJHUU. 3a Cy4yaCHUMHU YsB-
JIEHHSIMH B OCHOBi BUHUKHEHHS
aTepOoCKJIEPO3Y JIEXKUTh B3aEMO-
Jlis1 6araTboX MaToreHeTUYHMX pak-
TOpiB, 1[0 NPU3BOJUTH, B KiHI€E-
BOMY PaxyHKY, 10 yTBOpeHHs ¢i-
6po3Hoi 6Ky [13].

Po3pi3HAIOTH TPH OCHOBHI CTa-
Jii opMyBaHHS aTepOCKIEPOTUY-
Hoi OJISIIKY (aTeporeHes):

1. YTBOpeHHA JiNiJHUX 1AM
Ta CMYOK (CcTazAis Jinoifosy).

2. YTBOpeHHs1 $ibpo3HOI OJIsILI-
KU (CTaAis Jinockaeposy).

3. ®opMyBaHHA YCKIaJHEHOI
aTepoCKJIEPOTUYHOI OJIALIKY.

KapTrHa 3axBoproBaHHs i CKap-
T'Y XBOPOT'0 3aJIeXKaThb Bif] ypaXKeH-
HsI THX YM iHIIUX apTepil. Tak, aTe-
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pPOCKJIEPO3 KOPOHAPHUX apTepii
(cynuH cepls) ay»e 4acTo Ipo-
saBysieTbes y popwmi IXC. [Tpu ypa-
»KeHHI HUPKOBHUX CY/JUH HaCTaE
0OTSDK/IMBA apTepiajibHa rinep-
TeH3is1. ATepoCK/Iepo3 apTepii ro-
JIOBHOT'O MO3KY ITPOSIBJISIETHCS 3HU-
»KEHHSIM Mpane3gaTHocTi (oco-
6JIMBO PO3yMOBOI), 3BHHKEHHAM
nam’siTi, aKTUBHOI yBarw, MWBH/I-
KOO CTOMJIIOBaHICTI0. 3roioM 3'sIB-
JIAIOThCS 3allaMOPOYEHHS], 6e3COH-
Hsl, XBOPI CTalOTh METYIJINBUMH,
HaB'A3JINBUMHU, IPUCKIIJIUBUMH.
Y HUX 3HWXKYETbCA IHTEJIEKT.
Ycka1alHEHHAM aTepoCKJIepo3y
MO3KOBHUX apTepil € NopylIeHHs
MO3KOBOT'0 KPOBOOOITY, KDOBOBHU-
JIUBH (iHCY/IbT), TPOMGO3U. ATe-
pOCKJIepo3 apTepil KiHIiBOK, Ya-
CTillle HUXKHIX, IIPOABJISIETHCA B
JINTKOBHUX M’si3aX IIPH X0 b0i («Ie-
peMidkHA KyJIbraBicTb»). 3'aBJIs-
I0TbCS MeP3JISIKyBaTiCTh i OX0-
JloJlaHH KiHIiBOK [13].

[IpodisakTrka i JiKyBaHHS.
3 HeMeAWKaMeHTO3HUX MiAX0AiB
Jly’Ke BXKJIMBUMM € peKOMeH/ja-
11il CTOCOBHO JJiETH.

['pyna ekcriepTiB EBponench-
KOT'0 TOBapUCTBA 3 BUBUEHHS aTe-
pockJieposy (1987) chopmysnto-
BaJia 7 «30JIOTUX» IIPaBUJI JiETH,
JIOTPUMaHHS IKMX HeoOXi/iHe /1151
YCyHEHHS MOopylLIeHb 0OMiHY Jii-
MONPOTEIHIB:

1. 3MeHIIMTH 3arajbHe CIIo-
>KMBaHHS KUPIB.

2. Pi3KO 3MEHIINUTH CIIOXHU-
BaHHS HAaCUYEHUX )XUPHUX KUC-
JIOT (TBapUHHI *KUPH, BEPIIKOBE
MacJj10, BEPIIKH, 1S ), OCKIJIbKH
BOHHU CIIPUSIOTD TinepJinigeMii.

3. 306iMBIIUTU CHOXXUBAHHSA
MPOAYKTIB, 30arayeHux MoJiiHe-
HaCHU4YEHUMHU KUPHUMU KUCJIOTa-
MU (piaki pocauHHI ouii, pu6a,
MTULISL, MOPCBKI MPOJIYKTH), TOMY
1110 BOHU 3HWXKYIOTb piBeHb JIilli-
JiB y KpOBI.

4. 36inplIUTH
HA KJITKOBUHU 1 CKJaJHUX
Byr/aeBoAiB (oBoui, ¢pyKTH).
KifbKiCTb KJITKOBUHHU B Ji€Ti
35 Mr/neHb.

5. 3aMiHUTHU NpU TPUTOTY-
BaHHI Ki BepIIKOBe MacJo poc-
JIMHHOIO OJII€10.

CIIOXKHMBaAH-

6. Pi3K0 3MEHIIUTH CIIOXKHBaH-
HA IPOJYKTIB, 6araTHUx Ha XoJie-
CTEepHH.

7. OGMEXHUTH KIJIbKICTb KYXOH-
Hoi coJii B ki (0 3-5 r Ha 106y).

Jo ninifoMoaudikyroyux mMe-
JOUKaMeHTO3HUX 3aco6iB BifHO-
CATbCA:

1. CTaTuHU (JIOBaCTaTHH, CiM-
BacTaTUH, QJyBacTaTHH, aTOp-
BaCTaTUH, po3y-BacTaTHH, IiTa-
BaCTaTUH).

2. ®ibpaTtu (penodibpar).

3. CeKBeCTpaHTH »KOBYHHUX KHUC-
JIOT (X0JIeCTUpaMiH).

4. [lpenapaTu pi3HUX XiMi4-
HuX rpyn (w-3-nosiHeHacu4eHi
)KUPHI KHUCJIOTH, HIKOTHHOBA
KUCJIOTA, )KUPOPO34YUHHI BiTaMi-
HU, aHTUOKCUIAHTH, IIpenapaTH
YacHUKa, rapbysa Ta iH.).

5. [Ipemnapary, 1110 3HWXKYIOTb
abCopOIlio X0JIECTEPUHY B KHUIlIeY-
HUKY (e3eTUMib).

B ocHoBI rinoJiinigemMmigyHoro
edeKTy BCiX lepepaxoBaHUX IIpe-
[apaTiB JIEKUTD IX 3aTHICTb 3HU-
»KyBaTH BMICT y [IJ1a3Mi KpOBi aTe-
poreHHUX jginonpoteinis (JII1): Jii-
IIOIPOTEIHIB Lye HU3bKOI LIi/Ib-
HocrTi (JIITZHLLY), JITTHIL i nimigis,
1110 BXOJATDb J10 IX CKJaJy — XO-
JIeCTepUHY Ta TPUTIJIiLLepUiB.

Ha cyyacHomy eTari po3BUT-
Ky MeJJUIIMHU OCHOBHUM KJIaCOM
JINIZO3HUKYIOYUX [IpenapaTis €
CTaTHUHY, IKi MalOTb Baromy J0-
Ka30By 6a3y. CTaTUHU € CTPYK-
TYPHUMH iHTriGiTOpamMu depMeH-
TY TiJpOKCUMEeTUJITJIy TapHJI-KO-
eH3uM-A-peaykrasu ([MI-KoA),
OCHOBHOI'0O GepMEeHTY, 1110 pery-
JItO€E GIOCHHTE3 X0JIeCTEPHHY B re-
[aTOLMTAaX i BOJIOAIE CyAUHHUMU
Ta JIeHOTPONHUMU eeKTaAMHU.

[IpoTe mIMpoKe 3aCTOCYBaH-
HA LUX [IpernapariB iHOAI MoXe JIi-
MiTyBaTHUCA IX BUCOKOI BapTic-
TIO i psAoM NMo6iuHUX edeKTiB,
AKI MOXyTb BUHHUKATHU HaA Tii
TpUBaJsiol KOMGiHOBaHOI Teparmii
3 eJleMeHTaMM IoJiinparmasii,
HaNGi/NbII CepHO3HUMU 3 IKUX €
renaTOTOKCUYHICTD 1 ypakeHHA
M’'s130BOi TKaHWHHU (pabjomio-
ai3) [2].

XapakTepHUMH NO6GIYHUMH
edexTamu GibpaTiB € AUcCHencis,

MiABUIEHHS JITOT€HHOCTI »KOB-

yi Ta iH. [2].

Y nuiani epekTUBHOI npodi-
JIAKTHKH aTepOCKJIEpOTUYHHUX ypa-
»KeHb 0COOJIMBE Miclie 3aliMaloTh
npenapaTyd poCJUHHOrO NOX0/-
»KeHHs1, 30KpeMa, Ha 0CHOBI Jac-
HUKY.

Y 11bOMy acrieKTi HayKOBUH iH-
Tepec NpescTaBJsie HOBUM JiiKap-
CbKUU NpenapaT «AJbLMHApa»,
po3pobJienuit Ha [1AT HBLJ «Bop-
mariBcbkuit XO3» (Ykpaina), mo
MICTUTB y CBOEMY CKJIaJZli EKCTPAKT
APTUILOKY i MOPOILUOK YACHUKY.
JlaHuit 3aci6 BUMTYCKAETHCS B Ta-
6/1eTKax, IOKPUTHUX 000JI0OHKOIO
JLJ1s1 IepopaJibHOI0 3aCTOCYBaH-
Hs, i Ma€e HaCTYyNHUU ckiaf (Ha
1 TabJieTKy):

* EKCTPaKT apTUIIOKY CYXUU —
100,00 Mr;

e IIOPOIIOK YaCHHUKY (B nepepa-
XYHKY Ha aslitH) - 127,77 Mr.
[IpenapaTy, 10 MiCTATH eKC-

TPaKT JIMCTS apTUILOKY OCIBHO-

ro (Cynara Scolymus), mvpoxo 3a-

CTOCOBYIOTHCA B KJIIHIYHIN ITpakK-

tuni. Ix gig o6ymoBiena kom-

JiekcoM papMaKoJIOTiYHUX edek-

TiB, a caMe: aHTUOKCUJAHTHOIO,

MeM6paHONPOTEKTOPHOLO, remna-

TONPOTEKTOPHOIO, KOBYOTTHHOIO,

JlypeTU4YHOI0 Ji€10, 2 TAKOX I10-

3UTUBHUM BILIMBOM Ha 0OMiHHI

NPOLECH.

EKCTpakT apTHUILOKY G6iJbIl
edeKTUBHO, HK acKopb6iHOBa KHC-
JIOTa 3axXUIlA€ eHA0TeiH Big okcu-
JlaTUBHOTO cTpecy [14] i Mmae 3xaT-
HICTb NiZIBULLYBaTH CEKpeLito Ba-
3oawiararopa NO, 06yMOBJIIOE aH-
rionpoTekTopHy fito [16, 18, 21].
AHTHOKCUJJAaHTHA [iisl eKCTPaKTy
aprtuioky (EA), 3okpema, npu-
3BOJUTD /10 NPUTHIYEHHS OKHC-
HEHHs JIiNONpOTEIHiB HU3bKOI
11i/IBHOCTI 33 paXyHOK IiJBUILIEH-
HA AKTUBHOCTI [VIyTaTioHIep-
okcugasu [11].

[cHyrOTB AaHi npo rinosinizge-
MiuHi BsiacTuBOCTi EA, 1110 MOXKyTh
6yTH KOPUCHUMHU IIPU podinak-
THULI Ta JIIKYBaHHI aTepoCKJiepo-
3y[5,8,9,17,19].

[IpenapaTu apTULIOKY 3/aT-
Hi 3MeHLIyBaTU CKapry, BUKJIHKa-
HI pO3/1a/laMyl TpaBJIeHHS LIIXOM
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MiIBUILEHHSA YTBOPEHHS 1 BifgTO-
KY >K0B4l. Pe3ysibTaTOM CTUMYJIIO-
BaHHS yTBOPEHHS XKOBYi € 3HU-
»KEHHSA CUPOBAaTKOBOTO X0JIeCTe-
PUHY, TaK SIK BUJIyYeHHUH 3 KPOBI
X0JIECTEPUH KOHBEPTYETHCA B
>KOBYHI KMCJIOTU. X0JIEPE3UC, BU-
KJIMKaHU{ 3aCTOCYBAaHHAM IIpe-
napariB apTHUIIOKY, MOXe 6y TH
KOPUCHHUM [Ji4 NTalli€EHTIB 3 CUH-
JPOMOM IO/Ipa3HEHOI TOBCTOI KUILI-
ku. Himenbka komicis E (German
Commission E) cxBasinia 3acto-
CyBaHHSI CBI>KOro a60 BUCYIIIEHO-
o JINCTS1 apTULIOKY NPU JUCTIEN-
CUYHUX P03J1a/iaX 3aBJSAKH HOT0
XOJIepeTHUYHIN aKTUBHOCTI.
€BponelicbKe HayKOBe TOBa-
puctBo ¢itorepanii (ESCOP) Bu-
3HA4YMJIO 3aCTOCYBaHHS Ipenapa-
TiB apTULIOKY IPY po3J1aZiax TpaB-
JIEHHS1, TAKUX SIK LLUIYHKOBUH 6iJb,
HYZI0Ta, 6JII0BOTA, IOy TTH Iepe-
NOBHEHHS, 34yTTH i renaTtobii-
apHUX NOPYLIEHHAX, a TAKOX fK
JIONOMI>KHMH 3acib npu JIiKyBaH-
Hi noMipHoi rinepuinigewmii [6, 10].
Mounorpadii ESCOP i BcecBiT-
HbOI OpraHizalii OXOpOHHU 30pO-
B’ (WHO) 3a3HavaioThb xoJjiepe-
THUYHY, aHTUAUCIIENITUYHY, JiIi-
JLO3HWKYI0UY, aHTHUTiNlepXoJiecTe-
poJieMidHYy Aito penapariB JIUC-
Td apTtuoky [10, 24, 25].
EKCTpaKT apTHUILOKY TaKOX
Ma€ aHTUMIiKpoO6Hi BJ1IacTUBOCTI
10 BiJHOLIEHHIO 0 Pi3HUX BU-
JIiB MaTOreHHUX 6aKTepil, Apix-
JKOBHX MMAJIMYOK i IpHOKOBOI du10-
pu [15, 23]. llikaBi HepponpoTek-
TopHi BaactuBocTi EA, Aki Mo-
)KyTb 6YTH KOPHCHHUMH B Tepa-
nii pisHux BU/iB HepHUTY i HUP-
KOBOI HeJ10OCTaTHOCTI.
[IpenapaTu eKCTpaKTy apTH-
LIOKY TaKOX 3/JaTHI CTUMYJIXOBA-
TH alloNITO3 PAaKOBUX KJIITHH Ile-
4yiHKHU [22]. He BUKJIIOUEHO, 1110
BUCOKHUI piBeHb POCTUHHUX CY-
NepOKCUAAUCMYTa3U 1 JIyKHOI
docdaTasu B eKCTPaKTi apTULLIO-
Ky NOB’I3aHHUU 3 aHTUOKCHU/IAHT-
HUM i IPOTHUIIYXJIUHHUM edeKTa-
Mu npenapartis [20].
[lokasaHHAMM [0 3aCTOCYyBaH-
HA [penaparis, 0 MiCTATb eKC-
TPaKT apTHUILIOKY, € XDOHIYHUH Te-
NaTHUT, [UPO3 NeYiHKH; XPOHIYHUI
HeKaJIbKy/IbO3HUU X0JIeLUCTHT,

JUCKiHe3is1 >)KOBYOBUBIJHUX LLJISI-
XiB 3a TMOKIHETUYHHUM THIIOM, XPO-
HIYHUH HePPUT, XPOHIYHA HUPKO-
Ba HeJIOCTaTHICTb [4]. IcHye mo-
3UTUBHMHU KJIIHIYHUH JOCBiJ 3a-
ctocyBaHHs EA y repoHTOJIOTIY-
HUX XBOPHX, OCOBJIMBO i3 3aXBO-
PIOBAHHAMH IIEYiHKHU 3 CyIIyTHIM
aTepockJiepo3oM [2].

EA xapaKTepu3yeTbCs JJOCUTh
BUCOKUM piBHeM 6e3MeKy, i mno-
6iuHi edeKTH Npu HOT0 BUKOPH-
CTaHHI BUHUKAIOTb BKpau piJKo.
[Ipu TprBa/IOMy 3aCTOCYBaHHi Mpe-
napaTy y BUCOKHX J103aX MOXJIN-
BUH PO3BUTOK Jiapei. TakoxK MOX-
JIMBI aJIepridyHi peakil.

He MeH1I Ba>X/JIMBUM KOMIIO-
HEHTOM IpenapaTry «AJibLiMHA-
pa» € MOPOIIOK YaCHUKY. YaCHUK
(Allium sativum) npoTsirom cTo-
JIITh y JIIKYBaJIbHUX LJIAAX BUKO-
PUCTOBYBABCS B HAPOAHIN MeIU-
[[MHI | BHPO/IOB> OCTaHHIX POKIiB
BCe LIMPILE 3aCTOCOBYETHCS B 0di-
LifHiA MmegunuHi. Ha ganui mo-
MEeHT BBaXKalOTbCA JOBEeJEHUMU
YOTUPHU BUU GapMaKoJIOTiYHOI
Jil YaCHUKY — aHTUMIiKpOOHa, Ti-
nosinizeMiyna, ¢pibpunosiTHY-
Ha i aHTuarperaHTHa [13].

YacHUK YMHUTb aHTHGAKTe-
piasibHY, TPOTUTPUOKOBY, aHTH-
MPOTO30MHY Ta NPOTUBIPYCHY [IitO0.
AHTHUMIKpPOGHY aKTHBHICTh IO-
B’SI3YI0Th B OCHOBHOMY 3 aJliIy-
HOM. Y po3BezeHHi Big 1:85 000
210 1:125 000 asnityH raabMye pict
IrPaMIO3UTHBHUX i FPaMHeraTuB-
HUX 6akTepill. 1 Mr ayniLUHY Bij-
TIIOBi/]a€ 32 CBOEIO aHTUOIOTUYHOIO
aktuBHicTO 15 O/ neHinuIiHy.

Baromum esnieMmeHTOM dapma-
KOJMHAMIKHU YaCHUKY € TinoJIii-
nemivyHa fig. Kiinivusi i 1a6opa-
TOPHI [IOCJi/PKEHHS TOKa3aJu
3/JaTHICTb YaCHUKY 3HWXKyBaTH
piBeHb X0JIeCTEPUHY B CUPOBAT-
1i kpoBi. OCHOBHY pOJIb TYT Ta-
KOX BiZlirpae aniguH. YacHUK pe-
KOMEH/IYETbCSA B OCHOBHOMY SIK
npodiTaKTUYHUNA XOJIeCTEePHUH-
3HIDKYIOUMi 3aci6. HeobxigHo na-
M’SITaTH, 1[0 ePeKT HACTAE JIHLIE
IpU MOro TPpUBAJIOMY BUKOPUC-
TaHHi [13].

[Ipu aTepockieposi 3aBxKAU
criocTepiraerbcst 3HMKeHHs $ib-
PUHOJIITUYHOI aKTUBHOCTI. BcTa-

HOBJIEHO, 110 Y XBOPHUX Ha iH-
dbapkT Miokap/a 3a OIOMOT 010
YACHUKY Il MOXKHA MiABUILLUTY HA
130%. MmoBipHO, Gi6puHOMITHY-
HUM edeKT 3ab6e3MeUuyoTh CipKo-
BMICHI CIIOJTYKH YacHUKY [1].

JoBegeHo, o yepes 1-2 ro-
JVHU IicJIg BXKMBAHHA CBXKOTrO
yacHUKY B 7031 100-150 mr/kr
MacCU Tijla CIIOCTepiraeTbcs TO-
TaJIbHE TaJbMyBaHHA arperarii
TpoM6oUHUTIB [1].

Himenbka kowmicist E (German
Commission E) pasom 3 E€Bpo-
NelCbKUM HayKOBUM TOBApPUCT-
BoM ¢itotepamii (ESCOP), BcecBit-
HbOIO OpraHi3aLielo OXOPOHHU 3/10-
poB’st (WHO), BputaHcbKkuM poc-
JIMHHUM KoMmneHziymoMm (BHC)
OKpeCJIUJIY 3aCTOCYBaHHS LIUOY-
JIUH YaCHHUKY B AKOCTI iATPUMY-
IOYMX JIETUYHUX 3aX0/iB IIPU Mij-
BUILLEHOMY piBHi JIiMifiB y KPOBI
1 3 IpeBEeHTUBHOI METO, IIPU Bi-
KOBO3aJIeX)KHUX BACKYJ/ISIPHUX 3Mi-
Hax (aTepockJiieposi). BHCi WHO
CTBEP/PKYIOTh, 1[0 IUOYIMHU Yac-
HUKY MOXYTb 6yTH BUKOPHUCTA-
Hi npu JiKyBaHHI rinepreHsil
Jlis npemnapatiB YaCHUKY, ONlKca-
Ha German Commission E, nepen-
6ayae Ix JIiniZ03HIKY04y aKTUB-
HIiCTb, iHTiOyBaHHS arperarii 6.1s1-
10K, TPOJIOHTALli0 Yacy 3rOpTaH-
Hs KpoBi i miaBuiieHHs Gi6pHUHO-
JiTndHoi akTuBHOCTI. BHC 3a3Ha-
YUB TaKi papMaKoJIoTiyHi BJacTu-
BOCTI IIpenapariB YaCHUKY: 3HU-
*KEHHS PiBHS X0JIECTEPUHY Ta TPH-
[JIiLEepUIB, TiNOTEH3UBHA aKTUB-
HiCTb, 3HXKEHHS B'I3KOCTi Kpo-
Bi, akTUBalis ¢i6pUHOII3Y, iHTi-
O6yBaHHS arperaujil 6J1L10K [6, 7].

3rigHo 3 MoHorpadiero ESCOP
dbapmakoarHaMIUHI BJIaCTUBOCTI
YaCHUKY L1010 aHTUATEepOTeHHO-
ro i ninigo3Hmkyo4oro epeKTiB
MOB’sI3aHi 3 iHri6yI0YUM MexXaHi3-
MOM B3aemozil aniuuny i 'MK-
CoA peaykrasu [10, 12].

Y3arasbHeHNH aHasli3 YUCJIeH-
HUX J0CJIi/PKeHb TepaneBTUYHOI
Jlil YacHUKY [103BOJISIE 3POOUTH
BUCHOBOK, 1110 MOKa3aHHAM /[0
HOro 3aCTOCyBaHHSA 3 ypaxyBaH-
HSIM TPbOX OCHOBHHUX BU/IB Ail -
3HW)KEHHs PiBHS XOJIECTEPUHY
B CMPOBATLi KPOBI, MiIBULLEHHA
¢i6bprHOMITUYHOI aKTUBHOCTI i
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raJpMyBaHHS arperariii TpoMm60-
LIMTIB — € aTEPOCKJIEPOTHYHI 3a-
XBOPIOBaHHS.

YacHUK peKOMEeHIYIOTh SIK 3a-
Ci6 mpodiTaKTUKHK aTEPOCKIEPO-
3y Ha paHHIX CTaAigX 3aXBOpPIO-
BaHH4 i B IKOCTi 104 aTKOBOI Te-
pamnii Ha 6isbIn mi3HiX. HaliBax-
JIUBIIUHK $aKTOp, 110 0OMENKYE
3aCTOCYyBaHHS YaCHUKY, — i€ pi3-
KU HepUEMHUH 3anax. Bunaj-
KU 2K II06i4HOI Ail (B OCHOBHOMY
3 60Ky UIJIYHKOBO-KHIIKOBOTO
TpaKTy abo aJjiepriuHi peakiiii)
pigkicHi. [lepeHocumicTh npena-
paTiB YaCHUKY Jiy»Ke Aobpa.

Ha eTamni gok/aiHiuyHOTO BU-
BUEHHS BCTAHOBJIEHO, 1[0 IIpemna-
paT «AJiblIMHApa» B YMOBax Ji-
KyBaJIbHO-NPOQiTaKTUUHOTO 3a-
CTOCYBaHHS Ha TJIi pO3BUTKY TBi-
HOBOI rinepJiinigemii y mypiB 4u-
HUB 3araJIbHUi M0O3UTUBHUH BILIUB
Ha nepeoir BUKJIMKaHOI eKcIllepy-
MeHTaJIbHOI natoJioril. [Ipu npo-
My npenapat «AJibLIMHapa» Mpo-

SIBJISIE CTATUCTUYHO 3HAYYLLY Ti-
MOJIiMiIeMiYHY aKTUBHICTB, Bipo-
TiIHO 3HWXKYIOYU TaKi IOKa3HU-
KU JinijHoro o6MiHy, sIK piBeHb
3arajibHOr0 X0JEeCTEPUHY, X0JIe-
crepuny JIITHIL, TpurninepuAis i
B-nimonpoTeiHiB y KpoBi TBapUH.
['inostiniieMivyHi BJIaCTUBOCTI Mpe-
napary «AJbLIMHapa» MalTb aH-
TUATEPOTreHHUH XapaKTep, OCKib-
JIbKH CTOCYIOTbCSI IEPEBAXKHO aTe-
poreHHUX ppakIii JimiiB, TaKUX
sk JIITHI, Tpurainepugu i B-ui-
MONpPOTeiHHY, L0 NPOABJISETHCA B
JLOCTOBIpPHOMY 3HMKEHHI iH/leK-
Cy aTepOTreHHOCTI y 11ypiB Ha TJIi
PO3BUTKY rinepJiinigemili. 3a pe-
3yJIbTaTaMH NOPiBHSAJBHOTO BU-
BUEHHS TinoJinigeMiyHux BJia-
CTHBOCTe! npenapary «AJbLUHA-
pa» B go3ax 50, 100 i 500 mMr/kr
BCTAHOBJIEHO, 1110 B NMOJaIbIINX
eKClepUMeHTaIbHUX J0C/i/PKeH-
HSIX IOLJIbHO BUKOPHCTOBYBATH
o3y 100 Mr/Kr, Ky cJIiJi BBaXka-
TH YMOBHO-eEeKTHUBHOIO.

JIITEPATYPA

OTpuMaHi pe3ysibTaTH 03BO-
JIIIOTb pEKOMeH/lyBaTH 3aCTOCY-
BaHHS NpenaparTy «AJbIiMHapa»
B KUIIHIYHIM mpakTUIli B cepej-
Hilt ;o60Bi# 103i 23,8 Mr/Kr abo
1666,7 Mr 3a CyMOI0 Jil04UX pe-
YOBUH, 1[0 BifNoBigae 7 TabJieT-
KaM, K 3aco0y rimoJinizemiu-
HOI Aii; KpiM TOTO, A0LiIJIbHA Ha-
CTYIIHA 3araJjibHa peKoMeH/auis
L1010 PEXUMY [103YBAHHA: 110 2
TabJsieTKu 3-4 pa3u Ha J00Y.

TakuM 4yMHOM, AJIbIITMHAPA €
HOBUM OpUTiHaJbHUM 3aC060M,
KU BOJIOZIE I[IJINM KOMILJIEKCOM
dapmMakosioriuHux ePeKTiB, 1110 €
KOPUCHUM y npodinakTui i Ji-
KyBaHHI pi3HUX 3aXBOPIOBaHb JIIO-
JIMHU, 0COOJIMBO MaTOJIOTII cepiie-
BO-CY/IMHHOI, renaTobisiapHoi Ta
CeYOBU/IJIBHOI chcTeM. be3nepey-
HOI0 IlepeBarolo JaHoro 3acoby
€ BUCOKHU piBeHb 6e3MeKH, L0 €
OJIHUM 3 KJIDUOBUX MOMEHTIB IIPH
NpoBeJieHHi TpuBasioi npodisak-
TUYHOI Teparii y nanieHTiB.
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METADOXINE REGULATION OF ELIMINATION OF ETHANOL
AND ITS METABOLITES FROM THE RAT’S BODY

M.Ya.Golovenko, O.V.Karpova, 1.Yu.Borisyuk

A.V.Bogatsky Physico-Chemical Institute of NAS of Ukraine, Odessa
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Development of pathogenetic therapy of acute ethanol poisoning is of undoubted interest since such intoxication is of-
ten accompanied by a severe course and high lethality. Taking into account the peculiarities of the ethanol pathological
action the treatment of such patients involves the use of drugs with the complex neuro- and hepatoprotective effects.
Thereby, the studies for searching new pharmaceutical agents with a wide range of the pharmacological activity and
economic availability continue. For a long time the object of researchers’ attention is the chemical compound - pyridoxine-
L-2-pyrrolidone-5-carboxylate (metadoxine). Till this moment a large number of the experimental data showing a diverse
pharmacological profile of the drug action (antioxidant, antisteatotic, anti-inflammatory, antifibrotic, neurotropic) has
been accumulated. Paying attention to the facts mentioned above our attention was focused on the detoxification action of
metadoxine. Therefore, the aim of this work was to study the effect of metadoxine on the rate of excretion of ethanol and its
metabolites in white rats in a preventive single introduction of the drug. The parameters of excretion of acetaldehyde, ac-
etate and the unchanged ethanol with urine and feces have been chosen as a criterion for assessing the effectiveness of the
process. Excretion of ethanol by lungs and sweat glands has not been studied because of a negligible contribution of these
pathways in the process of ethanol elimination. It has been determined that intraperitoneal introduction of metadoxine in
the dose of 200 mg/kg 30 min prior ethanol introduction (orally in the dose of 1 g/kg) accelerates the rate of elimination
of ethanol and its metabolites (acetaldehyde and acetate) in rats.

evelopment of pathogene-

tic therapy of acute etha-
nol poisoning is of undoubted in-
terest since such intoxication is
often severe and highly lethal.
Treatment of acute poisoning with
ethyl alcohol traditionally inclu-
des a set of measures maintain-
ing the vital functions and constant
internal environment, as well as
measures aimed to accelerate etha-
nol elimination [5, 14]. Currently,
there is large number of drugs used
in medical practice for the treat-
ment of the effects of the ethanol
action on the human body. Taking
into account the peculiarities of
ethanol pathological action the
treatment of such patients invol-
ves the use of drugs with the com-
plex neuro- and hepatoprotective
effects.

Thereby, the studies for sear-
ching new pharmaceutical agents
with a wide range of the pharma-
cological activity and economic
availability continue. For along time
the object of researchers’ atten-
tion is the chemical compound -
pyridoxine-L-2-pyrrolidone-5-carb-

oxylate (metadoxine), which is an
equimolar combination of pyrro-
lidone carboxylate (A) and pyri-
doxine (B) as an ionic salt (Fig.).

L-2-pyrrolidone-5-carboxy-
late (pyroglutamate, 5-oxoproli-
ne) is included to the substance
due to the possibility of this cyclic
lactam of glutamic acid (an inter-
mediate of the gamma - glutami-
ne cycle) to be involved in the glu-
tathione metabolism [15].

The cationic part of metadoxi-
ne is presented as pyridoxine pos-
sessing the vitamin activity (one of
vitamin B, three forms). The com-
pound plays an important role in
metabolism of the substances in-
volved in the synthesis of neuro-
transmitters. The phosphorylated
form participates in the process-
es of decarboxylation, transami-
nation and deamination of amino
acids, improves the use of unsa-
turated fatty acids, reduces the
level of cholesterol and lipids in
the blood [7, 10].

As the active pharmaceutical
ingredient metadoxine has been
developed by “Laboratory Balda-

M.Ya.Golovenko — academician of NAMS of Ukraine, Doctor of Biology, head of the
Physico-Chemical Pharmacology Department of A.V.Bogatsky Physico-Chemical Institute

of NAS of Ukraine (Odessa)

chi S.P.A” (Italy). The generic of
this drug is manufactured in Uk-
raine by ALC “INTERCHEM” in the
form of tablets (“Alkodez® IC” and
“Liveriya® I1C").

Till this moment a large num-
ber of the experimental data sho-
wing a diverse pharmacological
profile of the drug action (anti-
oxidant, antisteatotic, anti-inflam-
matory, antifibrotic, neurotropic)
has been accumulated.

Paying attention to the facts
mentioned above our attention was
focused on the detoxification ac-
tion of metadoxine.

Therefore, the aim of this work
was to study the effect of meta-
doxine on the rate of excretion of
ethanol and its metabolites in whi-
te rats in a preventive single in-
troduction of the drug. The pa-
rameters of excretion of acetal-
dehyde, acetate and unchanged
ethanol with urine and feces were
chosen as a criterion for assess-
ing the effectiveness of the pro-
cess. Excretion of ethanol by
lungs and sweat glands has been
not studied because of a negligi-
ble contribution of these path-
ways in the process of ethanol
elimination [11].
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Fig. The formula of pyridoxine-L-2-pyrrolidone-5-carboxylate (metadoxine)

Materials and Methods

Experiments were conducted
on white male Wistar rats weigh-
ing 200-270 g. Care of the animals
and the experimental studies were
carried out in accordance with the
regulatory requirements [1, 2].
The animals were divided into
2 groups: group 1 - control, and
group 2 - test. The experimen-
tal animals received metadoxine
(i.p., 200 mg/kg) 30 min before
the main introduction. Ethanol was
administered orally in the dose of
S LD, (3.5 g/kg) by two groups
of animals.

Collection of excretes was in
3; 6; 12; 24 and 30 h. When col-
lecting the urine the funnel was
washed 4 times with 10 ml of H,0,
the total volume of the sample ob-
tained (with overflows) was re-
corded. To determine the total ra-
dioactive material 1.0-2.0 ml of
the sample were collected in scin-
tillation vials. Quantification of the
content of acetic acid was perfor-
med in scintillation vials. Of the
total volume 10 ml of the sample
were taken, and 1 ml of 10% Na,CO,
was added, then it was evapora-
ted to obtain a semi-dry residue.
To determine acetaldehyde 10.0 ml
were taken into a vial from the re-
sidue of the total sample, and hyd-
rogen peroxide was added to oxi-
dize acetaldehyde containing in the
sample to acetic acid. Oxidation
was carried out for 20 min, then
1 ml of 10% Na,CO, was added
to adjust the alkaline pH (28.2),
and it was evaporated to obtain
a semi-dry residue. Feces were
collected, placed in an oven, and
then the samples were weighed.
After grinding 50 mg of the sam-
ples were collected in each vial,
1 cm3 of formic acid was added,

and hydrolyzed on a water bath.
In all cases, 1 cm? of Triton X-100
and 10 cm?® of a scintillator of the
Canberra Packard firm were added
to the samples. The quantity of the
radioactive material in the samp-
les was determined by a Canber-
ra PACKARD TRI CARB 2700 liquid
scintillation photometer.

Processing of the results ob-
tained was carried out in accordan-
ce with the algorithms [4]. In com-
parative analysis of the results of
our studies Student’s t-test was
used [3]. The confidence interval
in all the experiments was calcu-
lated at the significance level of
P <0.05, providing the reliability
of the results with the probabili-
ty of 95%.

All mathematical calculations
were performed using the Excel XP
software package of the personal
computers (Pentium 4).

Results and Discussion

The limiting stage of the etha-
nol action is the absorption pro-
cess, which is carried out mainly
in the proximal part of the gastro-
intestinal (GI) tract, in the stom-
ach (70%) and in the duodenum
(25%), while 5% of ethanol is ab-
sorbed in the distal intestine [13].

The first stage of the metabo-
lism of alcohol occurs in the gas-
tric mucosa with participation of
the gastric fraction of alcohol de-
hydrogenase. According to some
sources up to 10% of the etha-
nol administered is metabolized
in the stomach [6]. However, it
should be noted that at present
time the issue of the stomach as
an organ where the first phase
of the metabolism of ethanol oc-
curs is discussed. It is suggested
that the first phase of the alcohol
metabolism takes place in the li-

ver [9], but it depends on the rate
of absorption in the stomach and
small intestine.

It has been found that syste-
mic ethanol oxidation occurs in
the liver by three parallel meta-
bolic pathways: 1) by alcohol de-
hydrogenase providing metabo-
lism of the major amount (90%)
of alcohol in the liver, 2) by mi-
crosomal monooxygenase contai-
ning cytochrome P-450 2E1 (8-10%
of ethanol oxidation), 3) by per-
oxisome catalase (oxidation to 2%
of ethanol) [12]. Oxidation of etha-
nol by alcohol dehydrogenase re-
quires participation of NAD*, due
to which the proton transfers from
the ethanol molecule to a mole-
cule of NAD* with its reduction to
NADH and formation of acetalde-
hyde. Further, in the mitochond-
ria, acetaldehyde in a NAD-depen-
dentreaction is converted into ace-
tic acid via acetaldehyde dehydro-
genase; in its turn, with partici-
pation of acetyl coenzyme A syn-
thetase, acetic acid is involved in
formation of acetyl-CoA involving
in the Krebs cycle or the fatty acids
cycle. NADH formed during this
reaction oxidizes again. Thus, the
alcohol degradation rate by alco-
hol dehydrogenase and aldehyde
dehydrogenase depends on the in-
tensity of the reoxidation of NADH
to NAD*. The metabolism of one
molecule of alcohol requires two
molecules of NAD*. This signifi-
cantly alters the redox potential
of hepatocytes towards the reduc-
tion reactions. Degradation of al-
cohol can be inhibited if NADH is
not constantly re-oxidized. The in-
crease in the NADH concentration
decelerates the reactions of the
Krebs cycle. Under these condi-
tions the excess of acetyl-CoA is
consumed in the synthesis of ke-
tone bodies entering the blood.
This mechanism of ethanol meta-
bolism is used to create medici-
nes affecting the pathological units
appearing during use (especially
abuse) of alcohol.

At the first stage the kinetics
of the total elimination of ethanol
and its metabolites with the nor-
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mal and preliminary introduction
of metadoxine in white rats was
studied.

It has been found that meta-
doxine increases the total amount
of radioactive products (Tab. 1)
by 30 h after introduction exceed-
ing the similar value after intro-
duction of ethanol in 1.4 times
(from 32.6 £ 5.6 to 46.1 + 5.5%
of the injected dose of ethanol).
However, increase in the amount
of the excreted total metabolites
(on the background of metadoxi-
ne introduction is observed only
in 7.5 h after introduction of etha-
nol, while by the third hour after
introduction their quantity is eli-
minated higher in the group of in-
tact animals (19.6 + 2.3% of the
injected dose). This difference is
explained by the fact that the ef-
fect of metadoxine is due to mo-
dulation of biochemical processes.
In this regard, the important ques-
tion is not only about the elimina-
tion rate of the total amount of
metabolites of ethanol, but about
their quantitative composition
as well.

There is an intensive metabo-
lism of ethanol (increase in the ace-
tate content in the urine is obser-
ved with time) as seen from the
data presented (Tab. 2). Already
from ~ 7 hour after introduction
the amount of the excreted un-
changed ethanol does not exceed
1% of the injected dose, while the
major part of radioactive products
is its metabolites - acetaldehyde
(15-24%) and acetate (59-84%).
Acetate formation in this case is

Table 1

Excretion of ethanol and its metabolites (% of the injected dose)
from the organism of the experimental animals after a single
introduction of ethanol (control) and on the background of the
preliminary introduction of metadoxine (test)

Time. h Introduction Preliminary introduction
! of ethanol (control) of metadoxine

3 19.6 £2.3 13.9+1.3
7.5 25.7 +3.6 29.6 £3.2

12 293 +2.4 375124

24 32.2+2.5 436 £1.7

30 32.6 +5.6 46.1 +5.5

Note: p<0.05.

the leading pathogenetic factor
since it leads to metabolic acido-
sis and disturbance of the body
homeostasis, while acetaldehyde
formed because of its volatility is
eliminated from the body not only
by renal, but also by respiratory
routes, reducing its toxicity.
There is a significant redistri-
bution of the profile of the excre-
ted ethanol and its metabolites
against the background of the pre-
liminary introduction of metadoxi-
ne. Thus, the relative amount of
the excreted unchanged ethanol
(from 15.9 £ 0.6 to 77.8 £ 0.6%
in the first 3 h after introduction)
significantly increases. At the same
time the amount of the excreted
unchanged acetaldehyde also in-
creases (by 12 h after introduc-
tion increases from 18.2 + 2.8 to
42.3 + 2.7%). Simultaneously, the
relative amount of the excreted
acetate decreases in ~ 2.3 times
(being 28.1 = 0.8% in 30 h after
introduction). This difference in

the ratio of the excreted un-
changed ethanol and its metabo-
lites is the result of increasing of
its metabolism.

For integral characteristic of
the excretion processes based on
the amount of the common excre-
ted metabolites (Tab. 1) and their
relative composition (Tab. 2) the
indicators of the maximum amount
of the excreted compounds (Tab. 3)
at the theoretically infinite expo-
sure time (Q,,,,), as well as the ki-
netic characteristics of these pro-
cesses (excretion constant, k., h')
were calculated. Noteworthy is the
fact that the values of the unchan-
ged ethanol Q, ., (increasing from
6.3 £ 0.6% to 38.5 £ 4.8%) and its
final metabolite — acetate (decrea-
sing from 19.9 + 3.1% to 8.5 +
*0.7%) change most of all, while
amount of the excreted acetalde-
hyde undergoes no statistically
significant changes (Tab. 3).

The mechanism of the meta-
doxine stimulating effect on the

Table 2

The relative composition (% of the total radioactivity eliminated) of ethanol metabolites
following the single introduction of ethanol (control) and on the background
of the preliminary introduction of metadoxine (test)

Time, Introduction of ethanol (control) Preliminary introduction of metadoxine
h Ethanol Acetaldehyde Acetate Ethanol Acetaldehyde Acetate
3 15.94+0.6 244114 59.6+£0.8 77.810.6 9.9+0.7 12.5+0.8
7.5 0.54+0.04 23.9+2.7 75.5+£2.8 58.81£0.6 28.4+0.8 12.79+0.4
12 0.73+0.01 18.2+2.8 81.1£2.9 37.1£4.3 42.3+2.7 20.7+2.1
24 0.32+0.17 16.9+2.8 82.713.0 32.6%5.3 40.4+4.3 27.1£0.9
30 0.28%+0.09 15.5+£1.7 84.2+1.8 32.6+5.8 38.8%5.1 28.1£0.8

Note: p<0.05.
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The change of the maximum amount (Q
dose) and the excretion constants (k

max’

ex’

Table 3

% of the injected
h) of the excreted

ethanol and its metabolites after its single introduction
(control) and on the background of the preliminary

introduction of metadoxine (test)

Introduction of ethanol (control)

Qmax kex' h"l
The total metabolites of ethanol 298 +4.7 0.32+0.05
Ethanol 6.3+0.6 0.42 +0.38
Acetaldehyde 0.6+0.2 0.37+£0.14
Acetate 19.9 + 3.1 0.27 +£0.04

Introduction of ethanol after preliminary introduction of metadoxine (test)

The total metabolites of ethanol 47.4+49 0.12+£0.01
Ethanol 385+4.8 0.13+0.02
Acetaldehyde 0.7+0.2 0.09 + 0.02
Acetate 8.5+0.7 0.076 +0.006
Note: p<0.05.

process of ethanol elimination has
not been completely elucidated.
The elimination rate of ethanol
may increase as a result of acti-
vation of the primary metabolism
of ethanol in the gastrointestinal
tract, intensification of the hepa-
tic blood flow, induction of the syn-
thesis of alcohol oxidation enzy-
mes in the liver or re-oxidation
of NADH. The latest mechanism
deserves the greatest attention.
The intensity of the reoxidation
NAD(P)H process is a limited ele-
ment determining the rate of any
dehydrogenase reaction, including
metabolism of ethanol to acetal-
dehyde followed by formation of
acetic acid. The functioning of

these enzymes is limited by the
presence and availability of the
oxidized form of NAD". An excess
of protons in alcohol intoxication
does not allow the NAD/NADH
system to transport all of them in
the chain of biological oxidation
enzymes. In this situation, the ca-
talytic activity of alcohol dehyd-
rogenase and aldehyde dehydro-
genase is high, but their actions
are blocked. To accelerate the oxi-
dation of ethanol and acetaldehy-
de the efficiency of NAD/NADH
turnover must be increased. There
is information [8] that metadoxi-
ne under conditions of alcohol in-
toxication can maintain the nor-
mal ratio of NAD*/NADH in cells,
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and hence the necessary dehyd-
rogenase activity, thus providing
a high rate of ethanol biotrans-
formation.

On the other side, such diffe-
rence is explained by accelera-
tion of acetate disposal (its in-
clusion in the energy and plas-
tic metabolism), whereby its
quantity excreted with the urine
significantly decreases. By feed-
back acetate oxidation leads to
the increased amounts of NADH
and NADPH (and increase in the
ratio of NADPH/NADP*), which
in turn, reduces the activity of
alcohol dehydrogenase, and in-
creases the amount of unmetab-
olized ethanol. It is observed in
the experiment.

These mechanisms prevent de-
velopment of ketosis and meta-
bolic acidosis in acute alcohol in-
toxication. The increased rate of
ethanol elimination is accompa-
nied with the accelerated reduc-
tion of intoxication and the toxic
effect.

CONCLUSIONS

Based on the data obtained it
can be concluded that the prior
introduction of metadoxine acce-
lerates the metabolic degradation
of ethanol and its metabolites,
which appearance and accumula-
tion are responsible for develop-
ment of the toxic effect of alcohol.
These results allow considering
the further study of the possible
use of the drug to be promising
for prevention of acute alcohol
intoxication.
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PET'Y/IOBAHHA META/IOKCUHOM EJIIMIHALIII ETAHOJIY 1 MO0 METABOJIITIB 3 OPTAHI3MY IIIYPIB
M.A.T'onosenko, 0.B.Kapnosa, 1.I0.bopuciok
Dizuko-ximiuHuii incmumym im. 0.B.bozamcvkozo HAH Ykpainu

Karwouosi ci108a: memadokcuH; emaHoa; ayemasivdezio; ayemam; padiosnoz2ivHull aHaniz

Pospobka namozeHemuuHoi mepanii cocmpux ompyeHb emaHo10M hpedcmasase 6eanepeyHull iHmepec, mak sk maki
iHmokcukayii Hepidko cynpo8odxHCyIoMbCsl 8AMCKUM nepebi2oM i 8UCOKOI0 iemaabHicmio. 3 02450y Ha 0co6aueocmi na-
mouozivHoi dif emaHo1y, akmyaabHUM y AIKy8aHHI nayieHmis € 3acmocye8aHHs npenapamis, wo 80.100il0mv KoMn-
JIeKCHUM Hellpo- ma 2enamonpomekmopHuM epekmamu. Y 38’3Ky 3 Yyum npo0dosicyromubCst NOWYKU HOBUX JAIKAPCbKUX
azeHmie, SIKI Maoms WUpPOKUll chnekmp Gapmakoa02iyHoi akmusHocmi ma ekoHomiyHy docmynHicmos. 06'€kmoM ysazu
docsidHuKie mpugaauli Yac 3aAUWaeEMsCs XiMivHa cnoiyka nipudokcuH-L-2-nipoaidon-5-kap6okcuaam (MemadokcuH).
Ha menepiwHiii yac HaKonu4UACa 8eAUKA KibKICMb eKCnepuMeHmaabHuX 0aHux, wo ceiduams npo pizHoMaHimHuil
dapmakosozivHuil npogine dii npenapamy (aHmuokcudaHmHull, aHmucmeamosHuti, npomusanaabHuli, aHmugiopomuu-
Hutl, HelipomponHutl). Y 38’513Ky 3 npo6s1eMo1o, wjo 062080p0EMbCS, 0151 HAC CMAHO8UMb iHMepec uje 00uH sud dii mema-
dokcuHy - desinmokcukayitiHuii. Tomy memotro daHoi po6omu cmaso d0cai0HCeHHs 8naU8Y MemadoKCUHY Ha WeUdKicmb
eKckpeyii emaHoly ma liozo mema6osimie y 6iaux wypie npu npoginakmuvyHomy 00HOpa3080My 88edeHHI npenapamy.
Kpumepiem oyinku egpekmusHocmi npoyecy 6y1u o6paHi nokasHUKU ekckpeyii ayemasavdezidy, ayemamy i He3aMiHeH020
emaHoAy 3 ceyero ma kanom. EKckpeyis emaHoy ne2eHsamMU I NOMo8UMU 3a103aMU He 8UBHANACL Yepe3 MI3epHO Maaull
8K/1a0 JaHUX W./sXie 8ugedeHHs 8 npoyecu eaimMiHayii emus08020 cnupmy. BcmaHos1eHo, Wo MemadoKcuH, 8gedeHutl
wypam eHympiuHb004epesuHHo 8 003i 200 me/kz 3a 30 x& do 8eedenHs1 emaHoay (nepopasivHo 8 003i 1 2/kz), npuckoproe
weudkicme eniminayii emanoay ma iioco memaboaimis (ayemaavdezidy ma ayemamy).

PETYJIAINUA METAJOKCUHOM 3JIMMUHALIMH 3TAHOJIA U ETO METABOJIUTOB M3 OPTAHU3MA KPbIC
H.A.I'onoeenko, 0.B.Kapnoea, HU.10.bopuciok
Duzuko-xumudeckuil uHcmumym um. A.B.bozamckozo HAH YkpauHbl

Karuesvie cnosa: Memado;ccul—l; amaHona; aqemaﬂbaeaué; ayemam,; paduwloauqeacufi aHas.aus

Paspabomka namozenemuyeckoli mepanuu ocmpslx ompas/ieHull 9maHo10M npedcmasisiem HecOMHEHHbIU UHmepec,
Mak KaKk makue UHMOKCUKAyuu Hepedko CONPo8oHCcAaomesl msidce/nblM meveHueM U 8bICOKOU 1emaabHOCMblo. Yuumul-
80as1 0CO6EHHOCMU NAMO/102U4ecko20 delicmausl IMAaHo.1d, AKMyaAbHbIM 8 Je4eHUU NAYUEHMO08 s18./151eMCcsl NpUMEHeHUe
npenapamos, 0621adaruux KOMN/AeKCHbIM Helpo- U 2enamonpomeKkmopHbuim 3gppekmamu. B cesi3u ¢ amum npodossica-
H0MCS1 NOUCKU HOBBIX JIeKAPCMBEHHbIX d2eHMo8, 06/1a0arnujux WuUpoKUM CheKmpoMm @Gapmako102uvecKoli akmugHocmu
u 3koHoMmu4eckoli docmynHocmbro. 065eKmoM HUMAHUS Uccaedogamesell daumeabHOe 8peMsi 0Cmaemcsl Xumuieckoe
coeduHeHue nupudokcuH-L-2-nuppoaudoH-5-kapbokcusam (MemadokcuH). B Hacmoswee 8pemst HAKONUI0Cb 601b6U0€e
YUCN0 IKCNEPUMEHMANbHBIX 0AHHbLX, CBUJEeMEeNbCMBYHWUX 0 PA3HOOOPA3HOM PapMakoa02u1eckom npogue deticmaus
npenapama (aHmMuokcudaHmMHoe, aHMuUcmeamo3Hoe, NPOMuUB080CNAUMebHOe, aHMUPUOpoMuUYeckoe, HelipomponHoe).
B ces13u ¢ o6cyrcdaemotl npobsaemoll 0151 Hac npedcmasssiem uHmepec ewje 00uH 8ud deticmaust MemadoKCUuHa — 0e3UHMOK-
cukayuoHHbIil. [loamomy yesnvio daHHOI pabombl cmaso uccaedo8aHue 8AuUsHUSI MemadoKCUHA HAa CKOPOCMb IKCKpeyuu
amaHo/a u e20 Memaboaumos y 6ebiX KpblC npu NPoPuAaKmMu4eckom 00HOKpamHoM egedeHuu npenapama. Kpumepuem
OYyeHKU aghipekmusHoCcmu npoyecca 6bL1u 8blIOpAHbI NOKA3ameau 3Kckpeyuu ayemasasdezuda, ayemama u HeU3MeHeH-
HO20 3MAH0.1d € MOYOU U KA/10M. IKCKpeyusi 3ImaHo1a Ae2KUMU U NOMOBbIMU Jices1e3aMU He U3y4aaack 88UJY HUYMONCHO
Mas1020 8ka1ada 0aHHbIX nymetl 8bl8edeHUs1 8 NPOYeccbl AAUMUHAYUU IMUI08020 cnUpmMA. YcmaHoB8/1eHo, 4mo MemadoKCUH,
88edeHHblll KpblicaM eHympubprowuHHo 8 doze 200 me/kz 3a 30 MuH do esedeHus smaHoaa (nepopansHo 8 dose 1 2/k2),
yCKopsiem cKopocmb 3AUMUHAYUU 3MAHO/1A U e20 Mema6o1umos (ayemaabdezuda u ayemama).
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THE STUDY OF THE ANTIGOITROGENIC EFFECT
OF THE EXTRACT FROM LAMINARIA ON THE MODEL
OF MERCAZOLILUM-INDUCED HYPOTHYROIDISM
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The paper presents the results of the experimental study of the effect of the aqueous extract from Laminaria on the thyroid
function compared to lodomarin on the model of mercazolilum-induced hypothyroidism. It has been found that the extract
from Laminaria reveals the antigoitrogenic effect determined by measuring the weight of the thyroid gland, and it exceeds
the effect of lodomarin. Introduction of the extract from Laminaria and lodomarin does not lead to recovery of the thyroid
hormone level in the blood, which is significantly reduced in experimental animals with mercazolilum-induced hypothy-
roidism. However, taking into account the stimulating effect previously determined on the hormone-synthetic function of
the thyroid gland in intact animals the marked antigoitrogenic effect revealed on the model of experimental hypothyroid-
ism, and improvement of thyroid hormone level at the end of the experiment give grounds to conclude about the thyroid-
stimulating effect of the aqueous extract from Laminaria under study.

he most common non-in-

fectious human diseases are
those associated with iodine de-
ficiency. According to the World
Health Organization (WHO) 30%
of the world’s population is at risk
of iodine deficiency disorders.
About 700 million people have an
increased thyroid gland (endemic
goiter) because of iodine defici-
ency. Environmental deterioration
also affects the prevalence of goi-
ter epidemic. Itis known that many
anthropogenic environmental fac-
tors have a marked antithyroid ef-
fect, and therefore, the goitroge-
nic effect. The problem of iodine
deficiency continues to be rele-
vant in Ukraine [9].

Resistant and prolonged iodi-
ne deficiency is in appearance of
a number of iodine deficiency dis-
orders of the thyroid gland (dif-
fusive and nodular goiter, hypo-
thyroidism), miscarriage, perina-
tal mortality, physical and men-
tal deficiency in children, endemic
cretinism, etc.

Medical and social significan-
ce of hypothyroidism cannot be
overestimated. It depends not only
on its prevalence in the popula-
tion and the tendency to further
increase of the number of patients,
but the fact that the hypofunction
of the thyroid gland (TG) leads to
various organ and neuropsychi-
atric disorders, decreased lifeware,
etc. [11].

The primary method of pre-
vention of these diseases is the use
of iodine-treated salt, bread, and
the main treatment is to control
iodine deficiency using drugs, in-
cluding herbal formulations [7].

Today in Ukraine among the
registered drugs for prevention
and treatment of iodine deficien-
cy disorders are only products ba-
sed on potassium iodide in the form
of tablets, among them the larger
market segment is occupied by
drugs of foreign manufacturers, in
particular Germany and the Uni-
ted States [2]. Therefore, develop-
ment of new drugs for correction
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of the thyroid hypofunction remains
a pressing problem of modern me-
dicine and pharmacy.

The search and study of her-
bal substances with thyroid-stimu-
lating properties, development of
dosage forms and creation of drugs
on their basis are carried out in
the National University of Pharma-
cy. The studies of the extract from
Laminaria conducted allowed re-
vealing the thyroid-stimulating ef-
fect in intact animals [3].

The aim of this work was to
study the effect of the aqueous
extract from Laminaria Saccha-
rina on the thyroid function in
experimental hypothyroidism.

Materials and Methods

Manipulations with animals of
the experimental vivarium were
performed according to the na-
tional “General ethical principles
of animal experimentation” (Ukrai-
ne, 2001), which are consistent with
the provisions of the European Con-
vention for the Protection of Ver
tebrate Animals used for Experi-
mental and Other Scientific Pur-
poses (Strasbourg, 1986) [6].

The animals were kept under
standard vivarium conditions with
natural light, diet recommended
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Table 1
Dynamics of the body weight (g) in rats during the experiment
Day of the experiment
Group Stgtistical
indext S Startofithe 12-th 19-th 26-th 33-d
experlment
n 6 6 6 6
Intact control (IC) X 118.67 156.67%* 171.67 177.50 186.33***
+S; 7.92 6.67 477 4,61 4.59
n 10 10 10 10
Control pathology (CP) X 115.63 144.00% 171.00 177.50 161.00%***
S5 6.30 6.27 6.00 2.83 542
_ n 10 10 10 10
?:‘jﬁi%'q‘l'ﬁ% extract X 120.00 153.00% 173.50 17688 | 194.00%%%
+S; 8.40 7.75 6.63 8.13 6.86
_ n 10 10 10 10
mgg&z"rm“m + X 124.38 159.00% 178.50 18625 | 188.00%%%==
+S; 6.64 5.47 5.73 6.66 5.87
Notes:

1) * - statistically significant differences compared to the beginning of the experiment;

2) ** — statistically significant differences from the group of CP;

3) * p<0.05; ** p<0.01; *** p<0.001.

for this type of animal and drink-
ing regimen ad libitum.
Thirty-six rats weighting 115-
125 g were used in the experi-
ment. Animals were randomly di-
vided into 4 groups: group 1 - in-
tact control (IC); group 2 - ani-
mals treated with mercazolilum
(1-methyl-2-merkaptoimidazol of
the Pharmaceutical company “Zdo-
rovye”, Ltd., Ukraine) in the dose
0f 0.01 g/100 g of the body weight
of the active ingredient per os in
10% starch for 33 days - the group
of control pathology (CP) [5];
group 3 - animals treated with the
extract from Laminaria (an aque-
ous residue obtained by complex
processing of Laminaria thalli)
per os in the dose of 1 ml/100 g
of the body weight from 13 to 33
day of the experiment (21 days);
group 4 - animals treated with
Iodomarin 100 (Berlin-Chemie AG,
Germany) in the dose of 20 pg of
iodine/100 g of the body weight.
Animals were weighed on an
empty stomach on the 12%, 19%,
26" and 34" days of the experiment.
After 12 days the tail vein blood
from the part of the experimental
animals was taken for determina-
tion of serum thyroid hormones.

The animals were sacrificed
from the experiment by rapid de-
capitation. During the autopsy the
blood samples were collected in
rats, thyroid gland (TG), thymus,
spleen, adrenals, testes, ventral
portion of the prostate were se-
lected and weighed.

The serum concentration of
thyroid hormones - thyroxine (T,)
and triiodothyronine (T,) was de-
tected by ELISA using commercial
kits.

The statistical analysis of the
results was carried out using ana-
lysis the Excel 2007 software pack-
age. The data obtained are pre-
sented as the mean (X), its error
(S;). The null hypothesis concer-
ning the absence of difference bet-
ween groups was checked using
parametric methods (using Stu-
dent t-test) [4, 8]. In the case of mul-
tiple comparisons, the null hypothe-
sis was checked using Q-criterion
of Dunn [4]. Differences between
groups were considered to be sig-
nificant at the level of statistical
significance accepted as p<0.05.

Results and Discussion

Mercazolilum is a known thy-
reostatic, which mechanism of ac-

tion is in blocking the thyroid hor-
mone synthesis on the level of in-
teraction between mono- and di-
iodothyrosine and inhibiting the
process of thyrosine iodination of
thyroglobulin fragments. In addi-
tion, mercazolilum application leads
to changes in the immune status
that are evident in antithyroid an-
tibody titre reduction, improve-
ment of T-lymphocyte-suppressors.
In the experiments previously con-
ducted it was shown that the con-
tent of albumin and immunoglo-
bulins of all classes in the blood
decreased in animals treated with
this thyreostatic [1].

In our study the weight of ani-
mals treated with mercazolilum
after 12 days statistically signifi-
cant increased compared to the
baseline (Tab. 1). At the same time
there was the weight gain in ani-
mals from the group of the intact
control. At the end of the experi-
ment (day 33) the body weight of
rats from group 2 (CP) was lower
than in group 1 (IC) by 13.8%.
This result may be manifestation
of the lack of thyroid hormones
(T, and T,) in animals caused by
mercazolilum. It is also well known
that along with iodine-containing
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Table 2
The absolute weight of organs in rats from different groups
. Statistical e Mercazolilum +
Indicator : Intact control Control pathology extract from .
index . lodomarin
Laminaria
n 6 10 10 10
Thyroid gland, mg X 0.023 0.075%** 0.025%*=== 0.042%**===
+S; 0.002 0.004 0.002 0.003
n 6 10 10 10
Thymus, mg X 0.388 0.267 0.294 0.271
+S; 0.040 0.019 0.020 0.020
n 6 10 10 10
Spleen, mg X 0.986 0.664 0.676 0.686
+S; 0.155 0.073 0.061 0.029
n 6 10 10 10
Adrenal glands, mg X 0.038 0.031 0.032 0.035
S5 0.004 0.002 0.002 0.001
n 6 10 10 10
Testes, mg X 2.869 2976 2.807 2.685
+S; 0.085 0.104 0.041 0.185
n 6 10 10 10
Prostate, mg X 0.344 0.391 0.282**= 0.423
+S; 0.033 0.027 0.020 0.044

Notes:

1) * — statistically significant differences from the group of IC;
2) ** — statistically significant difference from the group of CP;

3) = p<0.05; ** p<0.01; =*p<0.001.

thyroid hormone deficiency the
growth hormone deficiency, which
secretion is related to the level of
thyroid hormones, develops.
Autopsy showed that the thy-
roid weight increased by 226.1%
in animals with hypothyroidism
on the 33rd day compared to the
control (p<0.001), i.e. the evident
goitrogenic effect of mercazolilum
was observed. In addition, this
group of animals had a marked de-
crease of the thymus and spleen
weight compared to those of the
intact control group. It is consist-
ent with the literature data con-
cerning the effects of a thyreosta-
tic on the immune system. Other
changes in the mass of the exami-
ned organs were not found (Tab. 2).
The body weight in the group
of animals treated with the extract
from Laminaria increased by 13.4%
(p<0.05) at the end of the experi-
ment compared to the control and
intact groups of animals. In auto-
psy it was found that the weight of

the thyroid gland in rats signifi-
cantly decreased (by 3 times) when
compared to animals treated with
mercazolilum alone and did not
differ from that of the intact cont-
rol, i.e. the extract from Lamina-
ria prevented development of the
goitrogenic effect of mercazolilum.

In addition, a slight increase
in the weight of the thymus and
spleen (10.1% and 1.8%, respec-
tively) was also observed in this
group of rats compared to the cont-
rol pathology. It may indicate a po-
sitive tendency of the effect of the
extract from Laminaria on this in-
dicator. However, the decrease in
the weight of prostate (27.9%) was
registered. The results obtained
need further studies.

The effect of the reference drug
lodomarin used to prevent thy-
roid disease with insufficient io-
dine (i.e. diffuse nontoxic goiter,
diffuse euthyroid goiter) also re-
sulted in preventing the growth
of the thyroid gland weight com-

pared to the group of the experi-
mental animals treated with mer-
cazolilum alone. The thyroid gland
weight increased by 82.6% com-
pared to 226.1% in the control
group of animals. It should be no-
ted that this effect of lodomarin
was less prominent than the same
effect of the extract from Lamina-
ria (Tab. 2). At the end of the ex-
periment the weight gain in rats
treated with lodomarin was less
than in the group of animals trea-
ted with the aqueous extract from
Laminaria under study (17.8%
and 20.5%, respectively).
Changes in the thymus and
spleen weight in the group of rats
treated with lodomarin were si-
milar to those observed in rats from
group 3. Only the prostate weight
increased by 8.2% compared to
the animals of group 2 and by 23%
compared to the control group.
When measuring the concen-
tration of iodine-containing thy-
roid hormones it was found that
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Table 3

The concentration of iodine-containing thyroid hormones in the blood serum

of rats from different groups

i Statistical Control pathology Mercazolilum + Mercazolilum +
ndicator index Intact control extrac_t frqm lodomarin
Day 12 Day 33 Laminaria
n 6 10 10 10 10
Thyroxine, nmol/L X 57.47 32.61* 25.89%** 35.52% 31.73**
+S; 5.45 7.12 1.97 3.12 2.49
) _ n 6 10 10 10 10
m‘(’)‘i‘/‘ithyron'“e' X 2.69 181% 1.99% 243% 2.22
+S; 0.31 0.10 0.21 0.17 0.17
n 6 10 10 10 10
T,/T,, units X 0.05 0.04 0.08** 0.07 0.07
+S; 0.00 0.00 0.01 0.01 0.02
Notes:

1) * - statistically significant differences from the group of IC;
2) ** — statistically significant difference from the group of CP;

3) * p<0.05; ** p<0.01; *** p<0.001.

already in 12 days of treatment
with mercazolilum (simulation of
experimental hypothyroidism) the
level of T, and T, was significant-
ly lower (by 43.3 and 32.7%, re-
spectively, p<0.05) than in intact
animals (Tab. 3).

At the end of the experiment
(day 33) the level of hormones
remained lower (T, - by 55.0%;
p<0.001 and T, - 26.0%; p<0.01)
compared to the intact control.
The ratio T,/T, representing the
character of deiodination in pe-
ripheral tissues changed from
0.05 to 0.08. It exceeds the refer-
ence values almost by 1.6 times.
These data confirm correctness
of the experiment in creating the
model of mercazolilum-induced
hypothyroidism.

The levels of thyroxin and tri-
iodothyronine in serum increased
by 37.2% (p<0.01) and 22.1%
(p<0.05), respectively, in animals
of group 3 compared to hypothy-
roidism-induced animals, but re-
mained lower compared to the in-
tact group of rats at the end of the
experiment (day 33). The ratio
of T,/T, decreased slightly from
0.08 to 0.07. The aqueous extract
from Laminaria did not fully re-

store the synthesis of thyroid hor-
mones in animals with mercazo-
lilum-induced hypofunction de-
spite its evident antigoitrogenic
effect.

The similar results were ob-
tained in the group of animals
treated with the reference drug
Iodomarin (group 4). The concen-
trations of T, and T, increased by
22.6% (p<0.01) and 11.6%, re-
spectively. Therefore, lodomarin
was inferior to the extract from
Laminaria by the specific effect
on the thyroid gland.

This effect can be explained by
short-term introduction of the ex-
tract from Laminaria studied and
the reference drug lodomarin, dose
and the mechanism of experimen-
tal hypothyroidism development.
[t was determined that mercazo-
lilum revealed a strong inhibiting
action on the biosynthesis of thy-
roid hormones (group 2 of the ex-
perimental animals). Probably the
extract from Laminaria as a pro-
phylactic agent would prevent de-
velopment of the iodine deficien-
cy state and promote earlier resto-
ration of the hormone-synthetic
function of the gland. Elucidation
of the mechanisms of the thyroid-

stimulating effect on the thyroid
gland requires further research.

CONCLUSIONS

1. On the model of mercazo-
lilum-induced hypothyroidism the
extract from Laminaria in the dose
of 1 ml/100 g of the body weight
shows the antigoitrogenic effect
(prevention of the thyroid weight
increase), which exceeds the effect
of the reference drug lodomarin.

2. The extract from Laminaria
and Iodomarin in our experiments
does not show complete recove-
ry of the thyroid hormone produc-
tion function (by the level of thy-
roid hormones in the blood serum)
in rats with mercazolilum-indu-
ced hypothyroidism compared to
intact animals. However, increase
of the level of thyroxin and triiodo-
thyronine is observed in animals
treated with extract from Lamina-
ria by 37.2% and 22.1%, respec-
tively. When using lodomarin the
increased concentrations of T, by
22.6% and T, - by 11.6% were
observed.

3. The thyroid-stimulating ef-
fect of the aqueous extract from
Laminaria studied exceeds the ef-
fect of the reference drug lodo-
marin.
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JOCIIKEHHA AHTU30B0TEHHOTO E®EKTY EKCTPAKTY JIAMIHAPIT HA MOJIEJII MEPKA30JIIJIOBOTO
T'IMOTHUPEO3Y

B.0.0psosa, B.M.KpasueHko, 0.A.lllep6ak, B.A.I'eopziany, L M.Baadumuposa*

HayionaawsHuil hapmayeemuyHuli yHisepcumem, [Incmumym nideuweHHs keaaighikayii cneyianicmie gpapmayii
HayioHasvHoz20 hapmayeemuyHozo yHigepcumemy*

Karwouosi caoea: ekcmpakm aaminapii; wyyumonodi6Ha 3a.103a; Mepkas3o0.1ia08utl 2inomupeo3; mupeoioHi 20pMoHU

[IpedcmasseHi pesyrbmamu ekcnepuMeHmMaabHO20 BUBYEHHS 8NAUBY BOOH020 eKcmpakmy AamiHapii Ha PyHKYi0 wu-
monodi6Hoi 3a103uU 8 NOPIBHSIHHI 3 LI00OMAPUHOM HA MOODei MepKa301i/108020 einomupeo3y. BcmawnosaeHo, wjo ekcmpakm
AamiHapii euseasie aHmuszobozeHHull ehekm, BUHAUeHUll 3a pe3y1bmamamMu 8UMIPIOBAHHS Macu WumonodibHoi 3a-
/103U, siKuli nepegepuiye epekm tiodomapuHy. BeedeHHs1 ekcmpakmy aaminapii i tiodomapuHy He npugodums do 8i0H08-
JIeHHs1 PIBHS MupeoioHUX 20pMOHI8 y KpOo8i, AKUL 3HAYHO 3HUNCYEMbC HA MAT eKCnepuMeHmMaabHo20 2inomupeosy. Ase,
8paxosyioyu paHiule 8CMaH08AeHUl CMUMYAI08AAbHUL 8NAUE HA 20PMOHOCUHMe3yovy YHKYi0 wumonodibHoi 3a.103u
8 IHMaKmHux meapuH, 8usi8/eHuUll 8Upa3Huli aHmu3o6ozeHHUll epekm HA Model eKchepuMeHMaAbHO20 einomupeosy
ma eusHavyeHe nidsuweHHs pigHss mupeoidHUX 20pMOHiI8 y KiHYi ekchepumeHmy daromb nidcmaasy 3po6umu 8UCHOBOK
npo mupeoidocmumyarosanbHull efhekm 0ocaidHcy8aHo20 800HO20 eKCMpakmy AaMiHapii.

HCCJIEAOBAHHUE AHTHU30B50TEHHOT' O 3®®EKTA 3KCTPAKTA TAMUHAPHHU HA MOJAEJ/IN MEPKA30J/IN/JIOBOI'O
THINOTUPEO3A

B.A.Opsoea, B.H.Kpasuenko, E.A.lllep6ak, B.A.l'eopeusiiy, H.H.Baadumuposa*

HayuoHaawHb1il hapmayesemuyeckuii yHugepcumem, HHcmumym nogsluleHus1 Keaaugukayuu cneyuaaucmos
gpapmayuu HayuoHarbHozo hapmayeemuyeckozo yHugepcumema*

Katouesbie c108a: IKCMpakm AaMUHaApuu; WumoguoHasl Heeae3a; MepKa30au108blll 2UN0mupeos; mupeoudHsle 20pMOHbI

IlpedcmassieHbl pe3ybmamsi IKCNEPUMEHMANbHO20 U3YHeHUS 8AUSTHUS 600H020 SKCMPAKMA AAMUHAPUU HA PYHKYUHO
WuUmMosudHOII Hcee3bl 8 CPABHEHUU € U0JOMAPUHOM HA MOJeaU MEPKA301UI08020 2UNOmMupeosd. YcmaHoe/1eHo, Y¥mo
IKCMpaKm AAMUHApUU uMeem aHmu30602eHHbIU 3hexm, onpedeseHHbIl NO pe3y1bmamam usmepeHus Maccbl Wumo-
sudHoll sicese3vl, Komopblll npesvluiaem 3ggdekm tlodomapuHa. Beedenue skcmpakma aamuHapuu u tiodomapuHa He
npugodum K 80CCMAaHOB/1eHUI0 YPOBHSI MUPEOUIHBIX 20PMOHO8 8 KPOBU, KOMOpPbIll 3HAYUMEAbHO CHUMCAEMCsl NPU IKC-
nepumeHmasavbHoM 2unomupeose. Ho, yuumsieasi paHee yCmaHo8/AeHHOe CMUMy/upyoujee 8ausiHue Ha 20pPMOHCUHMe-
muyeckylo yHKYUo WumosudHoll dicese3bl y UHMAKMHbBIX HCUBOMHBIX, 8bls18/1€HHbIU 8bIPANHCEHHbIU AHMU30602€HHbIT
agppexkm Ha Modeau IKChepuMeHMa/IbHO20 2UNOMepu03a U onpedeeHHOe HaAMU NO8bIWEeHUEe YPOBHS MUPEOUTHbIX 20p-
MOHO8 8 KOHYe IKCnepumMeHma 0arm 0CHO8aHue c0e1amy 861800 0 Mupeoudcmumyaupyrouem deticmeuu uccaedyemozo
800H020 IKCMPAKMA AAMUHAPUU.
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THE STUDY OF EFFECTS OF “CHONDROLIFE” COMBINED
CREAM-GEL IN THE SPONTANEOUS PAIN SENSITIVITY
EXPERIMENT

S.K.Shebeko, S.M.Zimin

National University of Pharmacy

Key words: osteoarthritis; glucosamine; chondroitine; local therapy; pain; analgesimetry

The leading areas of pathogenetic treatment of osteoarthritis include: modulation of inflammation, regulation of me-
tabolism of chondrocytes and stimulation of the cartilage synthesis. Relief of pain is another no less important aspect of
the therapy. Today, along with the regular use of drugs the treatment of the articular syndrome in osteoarthritis focuses
on the local therapy, including the use of ointments and gels. The aim of this work was to study the analgesic action of the
original cream-gel under the conditional name “Chondrolife” containing glucosamine hydrochloride, chondroitin sulphate,
camphor and menthol. The antinociceptive effect of “Chondrolife” cream-gel compared to the reference drugs “Chondroxide®”
gel and “Diclac gel®” was studied when externally applied on the model of carrageenan-induced acute gonarthritis in rats
by the impact to the severity of spontaneous pain using an Incapacitance Tester MkV (“Linton Instrumentation’, Great
Britain). “Chondrolife” cream-gel has shown a significantly better antinociceptive effect compared to the reference drug
“Chondroxide®” gel and is not inferior “Diclac gel®” by the antinociceptive activity on the 6" hour (in 1 hour after apply-
ing the drugs under study). Although on the seventh hour the activity (in 2 hours after applying the drugs under study) of
“Chondrolife” cream-gel gradually reduces and is slightly inferior the activity of “Diclac gel®’, it is likely higher than that of
“Chondroxide®” gel. It allows continuing our study of “Chondrolife” combined cream-gel as a chondroprotective analgesic
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agent for local application.

ccording to various stu-

dies the frequency of pain
in the knee joints in the presence
of radiographic osteoarhthritis
ranged from 40 to 80%, and in-
crease in the frequency of pain
was observed in people aged over
50 years [1, 13].

According to the current data
the main directions of pathoge-
netic treatment of osteoarthritis
(OA) include: modulation of in-
flammation, regulation of meta-
bolism of chondrocytes and stimu-
lation of the cartilage synthesis
[15]. Relief of pain is another no
less important aspect of therapy
since the overwhelming number
of OA patients suffers from chro-
nic pain [5].

Experts of the European Anti-
rheumatic League (EULAR) and
the American Association of Rheu-
matology (OARSI) have developed
recommendations for treating OA,
which include non-pharmacologi-
cal, pharmacological and surgical
treatments [8]. There are 3 main
principles of OA treatment: pain

relief, removal of inflammation,
further delayed cartilage dege-
neration [11].

All drug treatments of OA are
divided into 3 main groups: rapid
acting symptom-modifying drugs
(simple analgesics, nonsteroidal
anti-inflammatory drugs, opioid
analgesics, intraarticular injections
of glucocorticoids, transdermal drug
forms); Symptomatic Slow Acting
Drugs for Osteoarthritis (SYSADOA)
(chondroitine sulphate, glucosami-
ne sulphate, piascledine, drugs of
hyaluronic acid) [8, 11].

Therapy of OA is a long, al-
most life-long process, and a spe-
cial attention should be paid to the
effective and safe use of drugs [9].
SYSADOA combine all the necessa-
ry qualities for long-term rehabili-
tation. Monotherapy with SYSADOA
is recommended in the non-acute
condition. It is recommended to
combine SYSADOA with NSAIDs
when the pain syndrome exacer-
bates since the analgesic action
of the last develops much faster.
The combined use can reduce the

S.K.Shebeko — Candidate of Pharmacy (PhD), associate professor of the Department
of Clinical Pharmacology and Clinical Pharmacy of the National University of Pharmacy

(Kharkiv)

dose of NSAIDs, thus preventing
a number of undesirable side ef-
fects [10, 12].

Today, along with the regular
use of drugs the treatment of the
articular syndrome in osteoarthri-
tis focuses on the local therapy,
including the use of ointments and
gels [14]. The preference should
be given to the local treatment
over the systemic therapy, espe-
cially in case of a mild or mode-
rate pain, and when only a few
joints are involved [13].

Inclusion of the local therapy
in the complex of therapeutic mea-
sures in OA has a number of ad-
vantages: a purposeful effect on
the main inflammatory focus (the
most affected joints) and reduc-
tion of the need for prescribed
drugs with a negative impact on
the condition of the gastrointesti-
nal tract, cardiovascular and ner-
vous systems, etc. The latest OARSI
recommendations for OA thera-
py regulate the use of different
groups of drugs, including local
NSAIDs [15].

The aim of this work was to
study the analgesic action of the
original cream-gel under the con-
ditional name “Chondrolife” with
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the following composition: glucos-
amine hydrochloride - 5.0 g, chon-
droitin sulphate - 5.0 g, camphor -
3.2 g, menthol - 0.5 g, excipients -
up to 100 g. “Chondroxide®” gel
(manufactured by Nizhpharm-
STADA, Russia) containing 5% of
chondroitine sulphate and “Dic-
lac gel®” (manufactured by San-
doz AG, Slovenia) containing 5%
of diclofenac sodium were cho-
sen as reference drugs.

Materials and Methods

The antinociceptive effect of
“Chondrolife” cream-gel compared
to the reference drugs “Chondroxi-
de®” gel and “Diclac gel®” was stu-
died when externally applied on
the model of carrageenan-indu-
ced acute gonarthritis in rats by
the impact to the severity of spon-
taneous pain using an Incapaci-
tance Tester MkV (“Linton Instru-
mentation”, Great Britain) [2].

The study used 40 white non-
linear rats of both sexes weigh-
ing 170-180 g, they were kept in
the vivarium of the Central Re-
search Laboratory of the NUPh on
a standard food and water diet in
accordance with the current re-
gulations [4]. The experiment was
performed in full compliance with
the requirements of the Commis-
sion on Bioethics of the NUPh and
the European Convention for the
Protection of Vertebrate Animals
used for Experimental and Other
Scientific Purposes [7].

Animals were divided into four
experimental groups in the follo-
wing way: Group 1 - animals with
experimental gonarthritis with-
out treatment (control patholo-
gy); Group 2 - animals receiving
“Chondrolife” cream-gel in the dose
of 50 mg per an animal; Group 3 -
animals receiving “Chondroxide”
gel in the similar dose of 50 mg;
Group 4 - animals receiving
“Diclac gel®” in the same dose of
50 mg.

To remove hair from the skin
of the knee joint and induce in-
flammation of the joint the rats
were subjected to anesthesia using
intraperitoneal injection of phe-

nobarbital in the dose of 40 mg/kg.
After the onset of anesthesia the
areas of both knee joints were de-
pilated using a depilatory cream.
Depilation has advantages over
shaving as it does not damage
the skin, which, in its turn, is im-
portant when using medications
ofthe local action, especially those
that contain NSAIDs.

To induce acute gonarthrosis
25 pl of 2% solution A-carragee-
nan (Sigma, USA) was injected in
the right knee. In 5 hours after in-
ducing the disease the samples of
the drugs under study were once
applied to all animals on both hind
limbs as skin applications in the
doses of 50 mg per an animal with
fully rubbing them to prevent self-
lick of the drug by animals. Within
5 days before the experiment all
animals were kept in the holding
chamber of the apparatus to re-
duce the signs of stress and im-
prove the measurement accura-
cy during the experiment.

Development of spontaneous
pain in animals with carrageenan-
induced acute gonarthritis and di-
stribution of the load on the hind
limbs were studied using an Inca-
pacitance Tester MKV (“Linton
Instrumentation”, Great Britain).
Measurement of the intensity of
the spontaneous pain reaction was
performed in 1 and 2 hours after
application of the gels under study:.
For this purpose, each animal was
placed into the fixing chamber of
the tester and left there for 5 min
to acclimatize until the animal
adapted and took a comfortable
position. The rat’s hind limbs should
be at plates of the loading device
separately, and fore limbs on the
sloping front wall of the chamber.
Thus, the entire weight of the an-
imal was redistributed through
the hind limbs on the weight sen-
sors of the tester. Redistribution
of the body weight was measu-
red three times with an interval
of 5 seconds, and the average of
the body weight falling on the
right and left limb separately was
recorded. This test allowed asses-
sing the severity of pain in the in-

jured paw by the nature of distri-
bution of the weight on the hind
limbs at a fixed position of the ani-
mal in the chamber. Data on distri-
bution of the weight on the right
and left limb (g) were calculated
as a percentage of the total weight
of animals using the formula:

MRL

D= MRL+MLL

100,
where ID - is the index of disabi-
lity (%);

MRL - is the body weight of the
animal distributed to the right
(affected) limb;

MLL - is the weight of the animal
distributed to the left (healthy)
limb.

The analgesic activity (AA) was
calculated according to the abili-
ty of the drugs under study to de-
crease of the spontaneous pain in
the experimental animals. It was
determined by increase of ID in
animals of the experimental groups
compared to the control patholo-
gy group. The analgesic activity
was calculated according to the
following formula:

ID - Dy .
Tcg X 100 /01

where AA - is the analgesic ac-
tivity;

ID,, _is the index of disability in
the experimental group of animals
with the control pathology;

ID - is the index of disability in
the experimental group of ani-
mals treated with the gels under
study.

Statistic processing of the re-
sults obtained was performed by
the methods of variation statistics
using Student t-test and non-para-
metric methods for analysis (Mann-
Whitney U Test) with STATISTICA
7.0 and MS Excel 2007 PC software.

Results and Discussion

AA =

In the intact animals distribu-
tion of the weight on the right and
left limbs was in the range of
50:50% of the body weight, and
the pain that spontaneously de-
veloped in animals with acute car-
rageenan-induced gonarthritis was
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Table

The effect of “Chondrolife” cream-gel on the spontaneous
pain reaction on the model of carrageenan-induced acute
gonarthritis in rats

experiment

Conditions of the

n

Index of disability,

ID (%)

Analgesic activity,
AA (%)

On the 6" hour of the experiment

(in 1 hour after applying the drugs under study)

Control pathology 10 73.9+1.8 -
“Chondrolife” cream-gel 10 53.4+2.0%/** 27.74£0.53% /%% /***
“Chondroxide®” gel 10 68.7+1.6%/*** 7.04+0.36
“Diclac gel®” 10 55442 4%/%* 25.04+0.63*/**

On the 7" hour of the experiment

(in 2 hours after applying the drugs under study)

Control pathology 10 70.7+£1.6 -
“Chondrolife” cream-gel 10 60.4+2.0%/** 14.570.47%/**[***
“Chondroxide®” gel 10 66.4+2.0%/*** 6.08+0.71
“Diclac gel®” 10 53.6+2.4*% 24.1940.65%/**

Notes:

1) * — deviation is significant compared to control, p<0.05;
2) ** — deviation is significant compared to the reference drug «Chondroxide®» gel,

p<0.05;

3) *** — deviation is significant compared to the reference drug “Diclac gel®’, p<0.05;

4) n —is the number of animals in the group.

accompanied with decrease in the
load on the affected limb in ani-
mals of all experimental groups
with more active use of the intact
limb [15].

The results of studying the anal-
gesic activity of the drugs under
research are presented in Table.

Animals in the control patho-
logy group (with carrageenan-in-
duced gonarthritis and without
treatment) kept 73.9% of their own
weight by the intact limb in 6 hour
after modelling of pathology. At the
same time the animals received
“Chondrolife” cream-gel and “Dic-
lac gel®” distributed their weight
(53.4%£2.0 and 55.4+2.4, respecti-
vely) almost symmetrically, while
in the “Chondroxide®” group -
68.7% of the weight were on the
intact paw.

Later, in 2 hours after treat-
ment with the drugs under study
the weight distribution to the in-
tact and the affected limb of the
animals of the control pathology
group was 70.7% : 29.3%. In the
second experimental group of ani-
mals treated with “Chondrolife”
cream-gel the antinociceptive effect

decreased slightly, and the weight
distribution was 60.4 : 39.6%; in
the third group receiving “Chon-
droxide®” gel the weight distribu-
tion was practically unchanged,
and it was 66.4 : 33.6, while the
weight distribution in the fourth
group of animals treated with “Dic-
lac gel®” remained virtually the
same as the weight distribution
in healthy rats - 53.6 : 46.4.

The analgesic activity of “Chon-
drolife” cream-gel was 27.74+0.53%
on the 6™ hour (in 1 hour after
applying the drugs under study),
and it was statistically higher com-
pared to the reference drugs -
“Chondroxide®” gel (7.04+0.36%)
and “Diclac gel®” (25.04+0.63%).
On the 2™ hour of the experiment
the highest AA had “Diclac gel®”
(24.19+0.65%), this activity had
the same level with the 1**hour
marker. The analgesic activity of
“Chondrolife” gel was 14.57+0.47%,
which was lower than that on the
15t hour. The analgesic activity of
“Chondroxide®” gel was 6.08+0.71%
on the 2" hour, and it was stati-
stically lower than that in other
drugs studied.

The rapid and strong analge-
sic effect is typical for “Chondro-
life” cream gel due to the presen-
ce of menthol and camphor with
their revulsive and cooling action
in its composition. However, it is
known that the effect of these
drugs is notlong, and our experi-
ment confirms it. On the other
hand, the analgesic activity of “Dic-
lac gel®” is due to diclofenac so-
dium in it. At the same time the
analgesic effect of glucosamine and
chondroitin develops more slowly
and acquires its maximum due to
inhibition of inflammation and po-
sitive morphological and structu-
ral changes in the joint cartilage
[6]. Thus, this combined cream-
gel possesses the properties of
symptom-modifying drugs (due
to inhibition of pain) and disease-
modifying properties (due to a
marked effect of “Chondrolife”
cream-gel on the morphological
and structural characteristics of
the articular cartilage) as shown
in the previous experiments [3].

CONCLUSIONS

1. “Chondrolife” cream-gel has
shown a significant antinocicep-
tive effect in acute pain on the mo-
del of carrageenan-induced acu-
te gonarthritis in rats.

2. The antinociceptive activi-
ty of “Chondrolife” cream-gel is
statistically higher than that of
the reference on the 6™ hour of
the experiment (in 1 hour after
applying the drugs under study).

3. The antinociceptive activity of
“Chondrolife” cream-gel is statisti-
cally higher than that of the referen-
ce drug “Chondroxide®” on the 7%
hour of the experiment (in 2 hours
after applying the drugs under stu-
dy), but is slightly lower than that
of the reference drug “Diclac gel®”.

4. The analgesic activity of
“Chondrolife” cream-gel in acute
pain on the model of carrageenan-
induced acute gonarthritis in rats
is due to the presence of menthol
and camphor in its composition.

5. The data provide the basis
for further preclinical study of
“Chondrolife” combined cream-gel
as a chondroprotective and anal-
gesics drug of topical application.
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EKCIIEPUMEHTAJIbHE BUBYEHHS BI/IMBY KOMBIHOBAHOT'O KPEM-TEJIIO «XOHAPOJIA®» HA CHOHTAHHY
BOJIbOBY YYT/IUBICTDb

C.K.llle6eko, C.M.3imiH
HayioHaavHuil ghapmayeemuyHuii yHigepcumem

Karouosi cnosa: ocmeoapmpo3; 2/10K03aMiH; XOHOpOiMuH; 10Ka16HA mepanisi; 6i4b; aHasze3imempis

[IpogidHuUMU HANPAMKAMU NAMO2eHeMU4YHO20 JNIKYBAHHS 0Cmeoapmpo3y €: MoO0yAsAYisi 3anaaeHHsl, pe2yasayis mema-
60.113My XOHOpoyumMIie i cmumyaayisi cuHmesy Xpauja. 3IMeHuleHHs1 601608020 CUHOPOMY — Uje 00UH He MeHUW 8aicAUsUl
acnekm mepanii. Ha cbo200HiwHili deHb nopsid i3 cucmeMHUM 3aCMOCy8aHHIM npenapamie y mepanii cy210608020 CUH-
dpomy npu ocmeoapmposi gesiuka ygaza npudinsiemucsi A0KAAbHIU (Micyegili) mepanii, 8 momy uucai i3 3acmocy8aHHAM
Mmasell [ eenie. Memotio daHo20 docaiddxiceHHs cmaso 8ug4eHHs aHasizemu4Hoi dii opu2iHa1bHO20 KpeMm-2eaio nid ymos-
Hoo Haszeoto «XoHdpoaalig» i3 emicmom 2a0K03aMiHy 2i0poxaopudy, XoHOpoimuHy cyabgamy, kam@bopu ma MeHMoAY.
AnmuHoyuyenmusHy dito kpem-zearo Xondposaaligh e nopieHsiHHI 3 pepepeHc-npenapamamu «XoHOpokcud®» zenem ma
«/uknak zenem®» docaidxicysasu npu HAWKIpHOMY HAHeCeHHI Ha Modei KapazeHiH-iHdyKo8aHO20 20cmpo20 20Hapmpu-
my y wypis 3a n1Uu80M Ha 8UPA3HICMb CNOHMAHHO20 601608020 CUHOPOMY 3a 00NOMO2010 «mecmepa IH8aidOHoCMi»
- Incapacitance Tester MkV («Linton Instrumentation», Beauko6pumatnis). Kpem-zesno «Xondposaiigh» nokasae 3HauHo
Kpawuil aHmuHoyuyenmugHull eghekm y NopieHsIHHI 3 KOHMPOALHUM hpenapamom «XoHdpokcud®» ma He nocmyna-
€MbCs aHMuUHoOyuyenmueHiti akmusHocmi «/Jukaak 2eaio®» Ha wocmiill 200uHi ekcnepumenmy (vepes 1 200 nicas HaHe-
CeMHsl Ha WKIpY), i Xoua Ha cbomill 200uHi (Ha dpyeiii 200uHi nicas HAHeceHHs) AKMUBHICMb NiCAsI HAHECEHHS] KpeM-2es110
«XoHdposaligh» nocmynoso 3HUNCYeEMbCSI Ma dewjo nocmynaemucsi akmusHocmi «/Jukaak 2eno®», 6oHa 8ipozidHo suwa,
Hixc y 2ento «XoHOpokcud®», wo dae nidcmagy 01 npodosdiceHHs 8UBYEHHS KOMOIHOBAHO20 Kpem-zeto «XoHdpoaalid» y
sKocmi XoHOponpomeKmopHo20 ma aHa12emu4Ho20 3aco6y 015 Micye8020 3acCmMocy8aHHSI.

3KCNEPMMEHTAJIbHOE U3YYEHUE BJIUAHUA KOMBUHUPOBAHHOTI'O KPEM-TEJIA «XOH/APOJIAN ®»
HA CIIOHTAHHYIO BOJIEBY10 YYBCTBUTE/IbHOCTb

C.K.llle6eko, C.M.3umMuH
HayuoHaawHblll hapmayeemuyeckuii yHusepcumem

Kawuesvie caosa: ocmeoapmpos; 2ANKO3AMUH, XOHapOUmUH,’ MeCmHoe szie4eHue; 60./1!’3,' aHasbcesumempus

Bedywumu HanpasseHussMuU namozeHemu4eckKo20 e4yeHus: 0Cmeoapmposa s8As10mcsi: MoodyAsyusl 60cnaleHus, pe-
2yAayus Memabo1u3mMa XoH0poyumoas U CmumMyaAsayusi cCuHme3a xpujd. YmeHvbulieHue 6018020 CUHOPOMA — euje 00UH He
MeHee 8axcHbll achekm mepanuu. Ha cezodnsawHull, 0eHb HApsAJy ¢ CUCMeMHbIM NPUMEHEHUEM NPenapamos, 8 mepanuu
cycmasHo20 cCUHOpOMA npu ocmeoapmpose 601bUoe HUMAHuUe ydeasiemcs A0KaAbHOU (MecmHoll) mepanuu, 8 mom
yucse ¢ npumeHeHuem masell u zesetl. Llenvto daHHO20 uccaedosaHus cmaso u3ydeHue aHalbeemu4eckozo delicmsus
O0pURUHAILHO20 KpeM-2e/sl 100 yCA08HbIM HazeaHueM «XoHOpoaaligh» ¢ codepaicarHuem 21K03aMUHa 2udpoxa0pudd, XoH-
dpoumuHa cynabgpama, kamg@opsl u meHmoa. Jleue6Hoe aHmuHoyuyenmugHoe deticmeue Kpem-zesasi «XoHdpoaatigh»
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no cpasHeHuro ¢ pegpepeHc-npenapamamu «XoHOpokcud®» zeaem u «/Jukaak 2enem®» uccaedosanu hpu HapyHCHOM HaHece-
HUU Ha Modeau KapazeHUH-UHOYYUPOBAHHO20 0CMPO20 20HAPMPUMA Y KPbIC N0 8AUSTHUIO HA 8bIPANCEHHOCMb CNOHMAH-
H020 60168020 CUHOPOMA C NOMOWbIO «mecmepa uHeaaudHocmux» — Incapacitance Tester MKV («Linton Instrumentation»,
Beaukob6pumatnisi). Kpem-zeav «XoHdposaatigh» nokasan 3HauumeasbHo AyYULY0 AHMUHOYUYENMUBHYy aKmugHoCms no
CPABHEHUKX C KOHMPOJILHLIM NPenapamom «XoHOpokcud®» u He ycmynaem aHMuHOYUYenmueHol akmueHocmu «/Jukaak
2e®» Ha wecmoM vacy skchepumeHnma (uepe3 1 yac nocse HaHeceHUs UccedyeMbIX NPenapamos), U, Xomsi Ha cedbMoMm
(uepe3 2 yaca nocse HaHeceHus uccaedyeMbix Npenapamos) 4acy akmueHocmu Kpem-zeas «XoHdposatigh» nocmeneHHoO
CHUJICaemcsi U HeCK0/IbKo ycmynaem akmusHocmu «/Jukaak 2ess®», ona docmosepHo sviue, yem y 2east «XoHopokcud®»,
Ymo daem oCHO8AaHUe 0151 NPOJOANHCEHUS U3YHeHUS KOMOUHUPOBAHHO20 KpeMm-2eAs «XoHdpoaatig» 8 kayecmee XOHOpo-
npomeKmMopHO20 U AHA/Ib2emu4ecko20 cpedcmea MecmHo20 NpuMeHeHuUsl.

Address for correspondence: Received in 11.05.2016
27, Pushkinska str., Kharkiv, 61057, Ukraine.
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National University of Pharmacy
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BIIJIMB KOMITIO3UIIII HA OCHOBI KOMBIHAIII
AOKCULHUKJ/IIHY T'IAPOXJIOPUAY TA INTIOKO3AMIHY
riaApox/ja0rPuay HA IMYHO®EPMEHTHI IOKASHUKHA
HIYPIB 3 KOJIATEH-IHAYKOBAHUM APTPUTOM

K.M.Tkauyenko, .A.Ompiwko, C.K.llle6eko
HanjionanbHui ¢papmalieBTUMHUN YHIBEPCUTET

Kamwouosi cnoea: dokcuyukaiHy 2idpox10pud; enr0K03aMiHy 2idpox10pud; KombiHayis;
Ko/1a2eH-iHdyKo8aHulli apmpum; eliko3aHoidu

THE EFFECT OF THE COMPOSITION CONTAINING THE COMBINATION OF DOXYCYCLINE HYDROCHLORIDE AND
GLUCOSAMINE HYDROCHLORIDE ON THE IMMUNOSORBENT INDICATORS IN RATS WITH COLLAGEN-INDUCED
ARTHRITIS

K.M.Tkachenko, I.A.Otrishko, S.K.Shebeko
National University of Pharmacy
Key words: doxycycline hydrochloride; glucosamine hydrochloride; combination; collagen-induced arthritis; eicosanoids

On the model of collagen-induced arthritis in rats the anti-inflammatory properties of the composition containing the
combination of doxycycline hydrochloride and glucosamine hydrochloride have been studied in comparison with its ac-
tive monocomponents - doxycycline, glucosamine hydrochloride. According to the results of the experimental studies con-
ducted it has been proven that the composition containing the combination of doxycycline hydrochloride and glucosamine
hydrochloride has a strong beneficial effect on the metabolism of the cartilage and bone tissue on the background of the
autoimmune arthritis development and leads to inhibition of autoimmune processes in the connective tissue of animals.
The normalization of the functional state of the joints and the immunosorbent indicators has been observed. According to
the degree of pharmacological effects on the most parameters studied the combination exceeds the reference objects - the
substance of doxycycline hydrochloride and glucosamine hydrochloride. The composition containing the combination of
doxycycline hydrochloride and glucosamine hydrochloride is a promising corrector of the inflammatory and destructive
joint diseases with the autoimmune component, and can be recommended for application in the complex therapy of pa-

tients with immuno-inflammatory and inflammatory-destructive diseases of the joints.

POBBI/ITOK reHHUX | MOJIEKY-
JIIPHUX TEXHOJIOTIH CIIPUSIE
6i/IbLI VIMOOKOMY PO3yMiHHIO Ma-
TOreHe3y apTPUTIB, L0 J03BOJIU-
JIO OIITUMI3YBaTH Tepanilo, crups-
MOBaHYy Ha IPUTHiYeHHS OCHOB-
HUX MeJliaTopiB 3anajieHHs. 3a Cy-
YACHUMHU YABJIEHHSIMU B I1IaTOre-
He3i apTPUTIB BaXKJIUBY POJIb Bi-
Jirpae 3anaJjieHHs], iKe BILJINBA€
Ha BCi CTPYKTYpPH CyIJ106a, 1110 BU-
Marae poBe/JileHHSI aKTUBHOIO JIi-
KYBaHH¢, CIIPAMOBAHOI0 Ha pi3Hi
JIaHKY iMyHHOTrO0 3anajieHHs [1].
XapakTepHi [IOpyLLIeHHS y XBO-
pUX 3 peBMaTUYHHUMHU 3aXBOPIO-
BaHHSIMHU NMOB’sA3aHi 3 CyOXOH/I-
PaJIbHOIO KiCTKOI0, IIPOLIeCaMH pe-
ryJAaLil KICTKOYyTBOPEHHH, B KO-
My 6epyTh y4yacTb FTOPMOHH, Pak-
TOpU poCTy, UUTOKIHU. OcobiBa
POJIb BiIBOAUTBCA [IPO3aia/IbHUM

LIUTOKiHAM - iHTepJelKkiHaM-1,
-6,-17, meniaTopaM 3anasieHHS -
NpocTariaHA1uHaM, IENKOTpieHaM.
[Ipu BIJIMBI HA TKAHWHU MEXaHi4-
HUX, XIMiYHHUX 260 iIMYHOJIOTIYHUX
CTUMYJIIB Bi/|0YBalOTbCS CUHTES |
BUBIJIbHEHHSI €MIKO3aHOI/iB, TOMY
3amnaJibHa peakliid 3aBX/ 1 CyIpo-
BO/PKY€ETbCA BUJIJIEHHAM IIPOCTa-
IVIaH/JMHiB. XapaKTepHOI 0C06.JIu-
BiCTIO0 XOHAPOLMUTIB IIPU apTPU-
Tax € rinepekcnpecis GepMeHTy
LIMKJIOOKCUT'€Ha3U-2, IKUU iHAY-
KY€ CUHTE3 [IPOCTaIJIaHUHIB, 1110
6epyTb y4acTb y pO3BUTKY 3alla-
JieHHs [1]. [lepeTBopeHHs apaxi-
JIOHOBOI KUCJIOTH Bi/IOYBAETHCS
JBOMA LIJIAXaMHU: [IUKJIOOKCHUTe-
Ha3HUM - 3a I01IOMOrolo pepMeH-
Ty HUKJ00KcUureHasu-2 (LOI-2)
a60 JIiNOKCUTeHa3HUM, L0 KaTa-
JIiByeThCsT PepMeEHTOM 5-J1inokcu-

K.M.TkauyeHKo — acucTeHT kadpeapu KniHiYHOT chapmMakonorii Ta kniHivHoi hapmauii
HauioHanbHoro dhapmavueBTU4HOro yHiBepcuTeTy (M. XapkiB)

re”asoro. Kackaz nux nepertso-
peHb 3yMOBJIIOE HA/I/IMILIKOBE YTBO-
peHHs BUCOKOAKTHBHUX 6i0J10-
riYHUX cyO6CTaHLiM - eliko3aHOi-
JiB, cepel; AKUX BULIIAIOTH TPU
OCHOBHI I'pyIu: NpocTarJaHziu-
Hu (I, Tpombokcanu (TX), neit-
koTpienu (JIT).

Jlnst perynsuii 6iocuHTE3Y MpO-
CTarJIaH/IMHIB i JIEMKOTpI€HIB 3a-
CTOCOBYIOTbCA Pi3Hi JIIKapChKi Ipe-
napari, IKi MaloTb IPpOTHU3aMa/b-
Hy Ji10. [X edekT 3acHOBaHMH Ha
iHribyBaHHi GpepMeHTIB OKHCHEH-
H{ apaxiZjoHOBOI KUcI0TU. OiHaK
1[i MpemnapaTy iHTi6YI0Th OKUCHEH-
HA )KUPHUX KUCJIOT B IHIIUX Op-
raHax | TKaHWHax, BUKJIMKA4YH1
MOpyLIeHHs 0O0MiHYy ef1K03aHOi/IiB,
1110 MOe NIPU3BOJUTH [0 Hera-
TUBHUX NOGIYHUX ePEKTIiB [UX
npenapatiB [4]. Takum YMHOM, aK-
TyaJIbHUM € NIOLIYK HOBUX Ta MO-
nrdikariisi icHyrouMx 3aco6iB 3 Me-
TOI CTBOPEHHSA 6iblI epeKTUB-
HUX Ta 6e3NeYHUX aHTUAPTPUT-
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HUX NpenapaTiB. OZHUMH 3 TAKUX
npenapariB € aHTUOAKTepiasbHi
JIiKapchKi 3aco6H, siKi, 0OKpiM cBO-
ro OCHOBHOT'0O aHTHGaKTepiaib-
Horo eQekTy, MalOTh iHIIi Mo3a-
aHTUGioTHYHI Bactusocri [3, 10,
11]. Cepist k/IiHIYHUX Ta eKCIEPU-
MeHTaJIbHUX JOC/Ii/PKEHD CBIJUMTh
PO Te, L0 Y TeTPALUKIIIHIB € pAz
YUMHHUKIB, 1110 3yMOBJIIOKOTh IIPO-
TU3aNaJbHy aKTUBHICTE. Y JliTe-
paTypi € gaHi npo ycuiiHe 3acTo-
CYBaHHA [OKCULHKJ/IHY Y XBO-
pHUX PEBMATOJIOTIYHOTO NPOdiIto.
3acToCyBaHHA 11bOT0 Npenapary
NPU3BOJUTD /10 MO3UTUBHOI JiU-
HaMiKH 3a psi/IoM NOKa3HHUKIB [12].
[IpoTe Ha ML/ISXy GBI HIUPOKO-
r'0 3aCTOCYBaHHA TeTPaLUKIIiHIB
CTOITb TOKCUYHICTb, IOB'A3aHa 3
BiZICYTHICTIO CeJIeKTUBHOCTI Ail.

ToMmy npeACcTaBASETHCS JOLIb-
HUM KOMOIHYBaTH TETPALMKIIHU
3 PEYOBHHAMUY, AAKI MOXKYTb 3HKY-
BaTH iX TOKCUYHY Aito. Haiy yBa-
I'y IPUBEPHYB IVIIOKO3aMiH, AKUH
3/laTeH NPUrHiYyBaTH aKTUBHICTb
MeTaJIONpPOTeiHa3, L0 CIPUAOTH
Jerpajauil MaTpPUKCy Ta HAKOIU-
YeHHI0O MaKpOMOJIEKYJ Y MaTpH-
Kci criosiydHoi TkaHuHH [8, 10].

TakuM YMHOM, MOKHA NTPHUITY-
CTHUTH, 1110, CTBOPIOIOYH KOMOIHO-
BaHi 3aco0M Ha OCHOBI JOKCHUIIU-
KJIiHy Ta IVIIOKO3aMiHy, MOXHa
OTpUMAaTH Ipenapar, AKUH Npo-
ABJIAE IPOTU3ANAJIbHY, XOHAPO-
IIPOTEKTOPHY Ta aHAJITETUYHY aK-
TUBHICTD 1 IpY [JbOMY MA€ NOKpa-
11eHI TOKCUKOJIOTIYHI XapaKTepu-
CTHUKH.

MeTo10 IaHOr0 AOCAIIPKEHHS
CTaJI0 eKCIIepUMEHTA/IbHE BUBYEH-
HA NPOTHU3aNnaJbHUX BJIaCTUBO-
CcTell KOMIIO3UIlii HAa OCHOBI KOM-
6iHanil JOKCULUKIIHY TrifpoxJio-
pUAy Ta IJIIDKO3aMiHy rifpoxJio-
puay (A+T'A) y nopiBHsHHI 3 pe-
depeHc-06'eKTaMu Ha MO/IeJTi KO-
JlareH-iH/JyKOBAHOTO apTPUTY Y
mypiB.

MaTepiasim Ta MeTOAU

JocnipKeHHA IpoBeleHo Ha
MoJZeJsi KOJiIareH-iHAYKOBaHOTr 0O
aptpurty (KIA) y uypis, siky Bia-
TBOPIOBAJIU LIJIAXOM MiAIIKIPHO-

ro BBeJIeHHAd B OCHOBY XBOCTa
eMysibroBasoi cymiui 0,2% pos-
YHHYy 6U4ayoro kosareny Il Tuny
(«Sigma-Aldrich», CIIIA) B 0,1 M
PO34HMHI O TOBOI KWCJIOTH Ta [10B-
Horo aZ'toBaHTa @PpeitHja («Sig-
ma-Aldrich», CIIIA) y cniBBigHO-
meHHi 1:1 B 1031 2 Mr/kr 3a kKo-
sareHoMm [13]. Yepes 1 TmxJeHb
JJid IOTeHLIF0BAaHHA ayTOIMYH-
HOTO IIpoLiecy BBeJeHHA iMyHI-
3y1040I CyMilli NOBTOPIOBAJIX Ta-
KHUM Ke YMHOM i B TiHl ke /103i.
[licna 3aKiH4YeHHA JIATEHTHOTO I1e-
pioay (uepe3 10-14 gHiB) y TBa-
PVIH pO3BHBaBCH NOJIIapTPHUT 3a/-
HIX i mepeHix KiHLiBOK. [loynHa-
1044 3 14-10 HA €eKCIIepUMEHTY
i BHpOZIOBK 2 THXKHIB, yCi TBapH-
HU OTPUMYBAJIY BiANOBIAHI Ji-
KapChbKi mpenapaTy LoAHS nep-
opasibHO 1 pas Ha 106y y BUIJISA-
Ji BooHUX cycneHsii. Bnpoaosx
eKCIIepUMEHTY OLIHIOBaJIU CTaH
Cyrs06iB mepeHix i 3a/iHiX KiH-
[[iBOK TBapuH (CTYyHiHb PyXJIUBO-
CTi, HAGPSAKJIOCTI, rinepemii), a Ta-
KOXX iIHTEHCUBHICTBb nepe6biry 3a-
MaJIbHOI peakliii B MicLii BBe/jeH-
HA IMyHI3yr040i cyMmimi.

B excriepumeHTi 6yJ1d BUKO-
puctasi 60 6i1MxX 6€3M0pPOJHUX
mypiB 060X cTaTed BikoM 3-4 Mi-
csaui 3 Macoro Tijzia 180-200 r, akux
BiZIOMpaUIU /1J1s1 JOCTiPKEHHS i BU-
NaZJKOBUM YUHOM pPO3NOAINAIN
Ha 6 focaigHux rpyn no 10 TBa-
pUH y KOXHIiW: 1 - IHTaKTHUH
KOHTpPOJIb; 2 — KOHTPOJIbHA Na-
TOJIOTis (MOZe/b apTPUTY 6e3 Jii-
KyBaHHS); 3 — TBAPUHH, L0 OZEP-
YKyBaJIM JI0CJIi/PKyBaHy KOMIIO3U-
uito (1:2) y nosi E[,, 44,86 Mr/kr
[2]; 4 - TBapuHHY, 1110 O/IEPKYBA-
JIA JOKCULIMKJIIHY TiZpOXJIOPUJ,
y nosi EJl,, 15,03 mr/kr [2]; 5 -
TBApHHHU, 110 OepPKYyBaJu IJI0-
Ko3aMiHy rigpoxsopuzy fosi E/,,
29,83 mr/kr [2]; 6 - TBapUHHY, 1110
OJlep>KyBaJIu AUKJI0(EeHaK HaTpito
y nosi E/l, 8,0 Mr/kr.

Ha 28 peHb TBapuH BUBOJHU-
JIU 3 eKCIIEPUMEHTY LIJISIXOM Jie-
KaniTtauii iz epipHuM Hapko3oM
Ta MpoBO/IUJIM 3a6ip GioMmaTepia-
JIy JJisl KJIHIYHUX Ta iMyHOeD-
MEeHTHUX JI0C/Ti/KeHb [5] (Buxia-

Hi /]aHi Ta cTaHOM Ha 28-My J106Y)
3a JI0NOMOTOI JOCAiAHULbKUX
HabopiB «Prostaglandin E2 ELISA
Kit #404110», «6-keto-Prostaglan-
din Flalpha ELISA Kit #404310»,
«Thromboxane B2 ELISA Kit
#405110» Ta «Leukotriene B4
ELISA Kit #406110» Bupo6HHUL-
TBa «NEOGEN Corporation» (CILIA),
B XO/ii IKMX BU3Ha4aJu BMICT Ha-
CTYIIHUX MeJiaTOpiB 3anaJeHHA:
npocrariaiguny E, (PGE,), 6-ke-
To-npocraraiguny F, (6-keto-
PGF,,) - MeTaboJiiTy npocTraryias-
nuny I, (PGL,), Tpom6okcany B,
(TxB,) - meTabosiTy TPOMOOKCA-
Hy A, (TxA,) Ta selikoTpieny B,
(LTB,).

ExcniepuMeHTH IPOBOJUJINCH
y BIAIIOBIAHOCTI 3 JUPEKTHUBOIO
Pagu €C 2010/63/EU npo gotpu-
MaHH$ 3aKOHIB, IOCTAHOB Ta aji-
MIiHICTpaTUBHUX I10JI0KEHD Jep-
»kaB €C 3 MUTaHb 3aXUCTY TBapHH,
1110 BUKOPUCTOBYIOTbCSA JJI51 €KC-
IepyMMeHTaJbHOI Ta i1HIIO0I Hay-
KoBoi MeTH [7, 9].

CTaTUCTUYHY 06POOKY OTpH-
MaHUX pe3y/bTaTiB IPOBOAUJIY 33
JIOIIOMOT'010 KOMIT IOTePHUX MPO-
rpaM MeTOAaMHU BapialliliHOi cTa-
TUCTHUKH 3 BUKOPUCTAHHSM KpHU-
TepiiB @imepa-CtoiogeHTa [6].

PesysibTaTH TAa iX
0OGrOBOpPEHHA

[licna mopentoBannd KIA y Beix
TBAapHH CIIOCTepirajau po3BUTOK
N0JIiapTPHUTY, 1|0 BUABJISABCA 110-
SIBOIO TinepeMil Ta HAGPsIKOM KiH-
[iBOK, 36i/IbILIEHHSIM iX po3MipiB
Ta 60JIICHICTIO MPU HANPY>»KyBaH-
Hi. MakcMMaJIbHUH IPOSIB 03HAK
NOJIIAapTPUTY ClloCcTepiraBca Ha
12-14 neHb eKCIEPUMEHTY Mic/4
IIOBTOPHOTO BBEJIEHHH iMyHi3y-
touoi cymiuti. TBapuHu 6y/11 MeHLI
PYXJIMBUMH, 3HUKYBaJIOCS CIIOKU-
BaHHA DKi Ta BOAM i IX 3arajibHa
aKTHUBHICTb IPOTATOM JHS.

OpHuM 3 HarliHpopMaTUBHI-
LIMX IIOKa3HUKIB IHTEHCUBHOCTI
nepebiry ayToiMyHHOT0 apTpUTy
Ta epEeKTUBHOCTI eKClIepUMEHTa-
JIbHOI Teparii € AUHaMiKa BMiCTy
el K03aHOi/liB y CUpOBaTLi KPOBI
TBAapHH MNiJ, BIJIMBOM KOMIIO3U-
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Tabsuig

BruinB koMno3uuii « JOKCMIUK/IiHY TiApoxX/10puAy Ta III0OKO3aMiHy rigpoxjaopuay» (1:2)
Ta pepepeHTHUX 06’€KTIB Ha BMiCT eiiKO3aHOiAiB y CHpOBATIli KPOBI I1ypiB
3 KoJIareH-iHAyKOBaHUM apTpuToM (n=60)

6-keto-PGF,, TxB,
HocnigHa rpyna PGE,, nr/mn (meTabonit PGl,), (meTabonit TXA,), LTB, nr/mn
nr/mn nr/mn
BuixigHi gaHi
IHTAaKTHUI1 KOHTPOb 879,8+125 |  261,6+42 | 2426495 | 2614463
28 foba
KoHTposbHa natosnoris 1248,4+26,1" 294,3+4,17 493,2+4,8' 421,31+4,7"
Komnosuuis 964,148,31256 270,343,2%° 298,3+5,212>6 380,1+2,8'2%6
[lokcnumkniny rigpoxnopuvg 987,218,326 283,4+7,57 312,516,71256 386,2+4,7"%°
[moko3amiHy rigpoxnopug 1101,5+11,6"2346 289,7+8,1'3 468,7+3,5'2346 408,514,234
LvknodeHak HaTpito 925,5+13,6"%345 279,245,412 265,4+5,912345 398,346,5'%*

MpumiTkn:

1) " - p< 0,05 BiAHOCHO iHTAaKTHNX TBAPWUH;

2) 2 - p< 0,05 BiAHOCHO KOHTPOJNbHUX TBAPWH;

3) 3 — p< 0,05 BiAHOCHO TBapUH, WO OTPVIMYyBaNIi KOMMO3WLitO;

4) % - p< 0,05 BiGHOCHO TBapWH, O OTPUMYBaNV JOKCULMKIIHY rigpoxnopug;
5) ° — p< 0,05 BiAHOCHO TBapWH, LLO OTPVMYBaV FOKO3aMiHy rigpoxnopus;
6) ¢ — p< 0,05 BifHOCHO TBApPWH, O OTPMUMYBanu AnKnodeHaK HaTpito.

1il Ta mpenapaTiB NOpPiBHAHHS.
Pe3sysibTaTu fOCHPKEHHSA BMICTY
elK03aHoi1iB Ha T/1i po3BUTKY KIA
y LypiB Ta MiJ BIVIMBOM JOCJIiJI-
HHUX 00'€EKTiB HaBeieHi B TaOJ/IUII.

Y xofii focnigkeHHd 6YJ10 BU-
SIBJIEHO, 1[0 Ha TJ/Ii pO3BUTKY Ma-
TOJIOTII BiIMiYaJi0cs BiporiJiHe mif-
BUIIEHHS BMICTy eliKO3aHOiAIB Y
CHUpOBATLi KPOBi LypiB BiJHOCHO
IHTaKTHUX TBapuH. [Ipy 1boMy 3a-
CTOCYBaHHS J0CJi/I)KyBaHOi KOM-
TMO3ULIil COPUSAJIO HOpMaJti3alii BMi-
CTY eHK03aHOI/IiB ¥ CHPOBaTLi Kpo-
BI L1y piB, i TBEp/>KeHe HasiBHi-
CT10 BipoTigHUX po36i>XkHOCTEN 3
HeJIIKOBaHUMU KOHTPOJIbHUMU
TBapuHaMU. Tak, piBeHb PGE, 3HU-
»KyBaBcs B 1,3 pasy; Bmict PGI, -
B 1,1 pasu; TxB, - 1,7 pa3u Ta pi-
BeHb LTB, - B 1,1 pa3u. 3a BMic-
ToM PGE, 3adikcoBaHi focToBip-
Hi BIZAMIHHOCTI JOC/IHKYBaHOI KOM-
nmo3uilii, o Maiike B 1,1 pasu me-
peBepILyBaIv IOKa3HUKU TBAPHH,
AKI OTPUMYBaJIM VIIOKO3aMIiHYy Tifi-
POXJIOpU/, Ta IOKCULIMKJIIH. [Tokas-
HUKHU BMicTy PGI, Ha ¢oHi Jaiky-
BaHH#A KoMmno3utiieto ([+I'A) manu
YiTKy T€H/|eH1lil0 0 HopMaJi3a-
uii (iHTaKTHi TBapuHMU), Biporij-
HO BiZIpi3HA/IMCA BiJ, TBApHH i3
CPYyIIA KOHTPOJIBHOI TaTOoJI0Til Ta

TBapHH, SIKi OTPUMYyBaJIU [JTIOKO3-
aMiHy TiIpOXJIOpUL,.

Ha ¢oHi sikyBaHHSA AOCTIKY-
BaHO0 KoMIo3uuieto BmicT TxB,
JIOCTOBIpHO BiZIpi3HABCA BiJ He-
JIIKOBaHUX TBApHH 3 NIaTOJIOTIE0
Ta B 1,1 pa3u nepeBepuiyBas Ja-
Hi IOKa3HUKHU [Ji TBAPUH, IKUX
JIIKyBaJIu AUKI0pEeHaKOM HaTpito
i JokcuMKIIiHOM Ta B 1,6 pasu -
MOKA3HUKY TBAPHH, sIKi 3aCTOCOBY-
BaJIU IVIFOKO3aMiHY TiJIpOXJI0pUA,

JlikyBaJibHE 3aCTOCYBaHHH
JIOKCULIMKJIHY TiIpOXJI0pULY CIIpU-
S1J10 3HM>KEHHIO MPOSIBiB 3amaJsieH-
HA Ta JeCcTpyKuii y cyrio6ax. Bin
JLOCTOBIpHO HOpMaJli3yBaB BMICT
PGE,, TxB, Ta LTB, CTOCOBHO KOHT-
POJIbHUX TBapUH i TBApUH, AKHX JIi-
KyBaJIM IVIIOKO3aMiHY TiJIpOXJIOpU-
JloM (nepeBepiyBasu B 1,1 pasu).

[I1roKo3aMiHy rifpoxsiopuz, f1o-
CTOBIpHO HOpMaJli3yBaB BMICTOM
PGE, Ta TxB, cTOCOBHO KOHTpO-
JIbHUX TBapUH.

[IpoTH3anasbHi BJaCTUBOCTI
KOMOGiHallii Ha OCHOBI JIOKCHUIUK-
JIIHY TiIpOXJIOpUAY i IVII0OKO3aMi-
HY TiZIpOXJIOpH/ly 0OYMOBJIEH] CU-
HEPrivYHO B3aEMOZIELO il KOMIIO-
HEHTIB.

AHai3 JMHaMiK1 TOKa3HUKIB
Ha $oHi 3acTOCyBaHHs AUKJI0de-

HaKy HaTpilo CBITYUThH MPO OiJIbLI
BUpa3HUU BIJIKB gaHoro HII3II
Ha [JUKJIOOKCUT€HA3HUH 1LLJISX Me-
Ta60J1i3My apaxiZjloHOBOI KUCJI0-
TH, 1[0 BiA3epKal0Balocs 1e-
peBaXKHUM iHriOyBaHHSM CUHTe-
3y Il i TpoM6GOKCaHiB Ta MOBHic-
TIO0 Y3TOJKyBaJI0CA 3 JIiTepaTyp-
HUMHU JJAaHUMHU.

TakyrM 4MHOM, 3a pe3ysbTaTa-
MU [IPpOBe/IeHUX KJIIHIYHUX Ta IMy-
HOdepMeHTHUX JOC/iKeHb J0-
BeJleHO, 1110 KOMITO3ULifl Ha OCHO-
Bi KOMOiHallii JOKCULUKIIIHY TiJ-
pPOXJIOpUAY Ta IVIFDKO3aMiHy Tif-
pPOXJIOpUAY YMHUTD BUpPAXKEHUH
CIPUATIMBUY BIJIMB Ha [10Ka3-
HUKHU 0OMiHY XpsII0BOI Ta KiCT-
KOBOI TKQHUHU Ha TJIi PO3BUTKY
ayTOIMYHHOI'0 apTPUTY Ta NIPHU-
3BOJIUThH /10 FaJIbMyBaHHs IMyHO-
3amnaJibHUX MPOLECIB Y CIIOMYYHIN
TKaHWHI TBapuH. TakoX BapTo Bi/I-
3HAYUTH OiJIbIIY BUPA3HICTB Jii-
KYBaJIbHOTO epeKTy KOMIO3UILil
(A4+T'A) nopiBHSIHO i3 06paHKUMU pe-
depeHCc-00'eKTaMU — CyGCTaHIIED
JOKCULIMKJIIHY Ta IIIOKO3aMiHYy.

BUCHOBKHU

1. Kommosu1ist Ha OCHOBi KOM-
GiHaLil JOKCUIUKIIIHY TigpoXJj10-
pUAy Ta [MIIOKO3aMiHy TiipoxJo-
pUAY YUHUTb IO3UTUBHUU BIJINB



42

KAIHYHA PAPMALIA. —2016. - T. 20, Ne 3

ISSN 1562-725X

Ha Iepe6ir KosiareH-iHyKoBaHO-
ro apTPUTY, L0 CYNIPOBO/KYETh-
Csl HOpMaJlisalji€ro iMyHo3anasab-
HUX NPOIeCiB y CIOJNY4YHIN TKa-
HVHI TBapHH.

2. 3a cTtyneHeM ¢papMaKoJio-
riYHOr0 BILIMBY Ha O/IBIIICTB J0-

CJIiPKyBaHUX IIOKa3HUKIB KOMIIO-
3unig ([1+I'A) nepeBepiye pede-
peHC-00'eKTH — CybCcTaHIilo A0-
KCULMKJIIHY Ta IJIIOKO3aMiHY.

3. Kom6iHalist Ha OCHOBI JOKCH-
LIUKJIIHY TiAPOXJI0PUAY i TJIIOKO-
3aMiHy TiIpOXJI0pUY NPOSABJISIE

IpOoTH3aNajJbHi  BJIACTUBOCTI,
00YMOBJIEHI CUHEPTiIYHOIO B3a€-
MOJi€I0 HOTO KOMIIOHEHTIB.

4. Komnozutiis (/1+I'A) € mepcriek-
THBHHUM KOPEKTOPOM 3ana/IbHO-Zie-
CTPYKTHBHUX 3aXBOPIOBaHb CYIJIO-
6iB 3 ayTOIMyHHUM KOMIIOHEHTOM.
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BIUIMB KOMIO3UIIIi HA OCHOBI KOMBIHALIT OKCULMKJIIHY TAPOXJIOPUJY TA VIIOKO3AMIHY
TIPOXJIOPHY HA IMYHO®EPMEHTHI OKA3HUKH LIYPIB 3 KOJIATEH-IHYKOBAHHUM APTPUTOM

K.M.TkaueHnko, 1.A.Ompiwko, C.K.Ille6exo
HayioHaawHuii ghapmayeemuyHuii yHigepcumem

Karouosi cnosa: dokcuyukaity 2idpoxsaopud; 2110K03amiHy 2i0poxaopud; KOMOIHAYIs; KoAaazeH-IHAYKosaHull apmpum;
eliko3aHoiou

Ha modeni konazeH-iHOyko8aHo20 apmpumy y wypie 0ocaidxiceHi npomu3anaabHi 81acmugocmi KoMno3uyii Ha 0CHO8I KoM-
6iHayii dokcuYuKkaiHy 2idpoxsaopudy ma eAK03aMiHy 2idpox10pudy y nopieHIAbHOMY dcnekmi 3 if akmueHUMuU MOHO-
KOMNOHeHMamu — 00KCUYUKAIHY 2i0pOXA10puUdoM, 2110KO3AMIHY 2i0poxsopudom. Y pe3yabmami npogedeHux ekcnepumeH-
masvHux docaiddiceHb dogedeHo, Wo KOMNO3UYyisi HA 0CHOB8I KOMOIHaYiT dokcuyukaiHy 2idpoxa0pudy ma eaKo3aMiHy
2i0poxa0pudy HUHUMb BUPANCEHUT CNPUSMAUBULL 8NIUS HA NOKA3HUKU 0OMIHY Xpsiujo8oi ma Kicmkoeoi mkaHuHu Ha mai
pO38UMKY AyMOIMyHHO20 apmpumy ma npu3eodums 9o 2a1bMy8aHHs IMyH03aNna/bHUX NPOYecia y cnoay4Hill mKaHuHi
meapuH. BiomiueHa Hopmanizayis gyHKYIOHANbHO20 cmaHy cye/a006i8 ma iMyHogepMeHmHUX NOKA3HUKI8. 3a cmyneHeMm
dapmakosoziyHo2o enaugy Ha 6iabwicms 00cAI0XHCY8AHUX NOKA3HUKI8 KOMOIHAY s nepesepulye pedhepeHc-06' ekmu —
cy6cmaHyito 0oOKCUYUKAIHY ma 2aKko3amiHy eiopoxaopudy. Komno3uyis € nepcnekmugHuM KOpekmopoM 3ananbHo-de-
CMPYKMUBHUX 30X80PI08AHL CY2/106i8 3 AQYMOIMYHHUM KOMNOHEHMOM ma Modce 6ymu pekomeHAosaHa 0o 3acmocysaH-
Hsl Y ckaadi komhjaekcHOi mepanii nayieHmie i3 iMyHO3aNnaAbHUMU MA 3ana/abHO-0eCMpyKMu8HUMU 30X80PHBAHHIMU
cyanobis.
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B/IMAHUE KOMIIO3ULIUHU HA OCHOBE KOMBUHAIIMU JOKCULIUK/IMHA TUAPOX/IOPUJA U INTIOKO3AMUHA
ruapoxJIOPUJA HA HUMMYHO®EPMEHTHBIE IIOKA3ATEJ/IU KPBIC C KOJIJIATEH-UHAYIIUPOBAHHBIM APTPUTOM

E.M.Tkauenko, H.A.Ompuuwko, C.K.llleGeko
HayuoHaawvHblill hapmayeemuyeckuii yHugepcumem

Karouesvle cno06a: dokcuyukauHa 2u0pox10pud; 2A10K03aMUHA 2UOPOXA0pUD; KOMNO3UYUst; OUKA0eHaK Hampusl; KOA/1a2eH-
UHOYYUPOBAHHBIU apmpum

Ha modenu KoanazeH-uHOYYUpOBAHHO20 ApMpuUmMa y KpbiC UcC/1e008aHbI NPOMUB08OCnaaume ibHsle c80licmea KOMNo-
3UYUU HA 0CHOBe KOMOUHAYUU OOKCUYUKAUHA 2UOPOXA0pUOa U 21HKO3AMUHA 2UOPOXA10pudd 8 CpABHUMENLHOM dcheKme ¢
ee aKmu8HbIMU MOHOKOMNOHEHMAMU — JOKCUYUKAUHOM, 2A10KO3AMUHA 2Udpoxaopudom. B pezysbmame npogedeHHbIX
9KCNepuMeHmMa1bHbIX Ucc1ed08aHull 00Ka3aHo, Ymo KOMNO3Uuyusi Ha 0CHO8e KOMOUHAYUU JOKCUYUKAUHA 2udpoxa10puda
U 2/110KO3AMUHA 2U0pOX/10puUdd 0KA3bleaem 8blpaliceHHoe 61a20npusimHoe 8ausiHue Hd hokazameJu 06MeHa Xxpsiujesotl
U KOCMHOU MKaHU HA oHe pazgumusi aymouMMyHHO20 apmpuma u npusodum K mopMoiceHU0 aQymouMMyHHbIX NPO-
yeccog 8 coeduHUMeNbHOU MKAHU HUBOMHbuIX. OmmeyeHa Hopmaauzayusl GyHKYUOHANbHO20 COCMOSIHUSL CYCMasos u
UMMyHOogepMeHmMHbIX nokazame.el. [lo cmeneHu gpapmakosnozuvecko2o 8o3deticmausi Ha 60AbWUHCMBO UCCAEdYeMbIX
nokasamesieti KOMOUHAYusl npesocxodum pegepeHc-06seKkmul — cy6cmaHyuto dOKCUYUKAUHA U 21H0K03AMUHA 2U0POX0-
puda. Komnosuyusi s18/1s1emcsi nepcneKmugHbiM KOppeKmopoM 80Cha/1umesibHO-0eCmpyKmusHbIX 3a60/1e8aHuUll Cycmagos
€ AQyMOUMMYHHbIM KOMNOHEHMOM U MoJicem GblMmb peKOMeHJ08aHA K NPUMEHEHUI0 8 cocmase KOMNJ/eKCHOl mepanuu
nayueHmos ¢ UMMYHO80CNAAUMENbHbIMU U 80CNA/IUMEAbHO-0eCMPYKMUBHbLIMU 3A60.1€8AHUSIMU CYCMABOB.

Appeca 151 IMCTYBaHHA: Hapiiimna fo pepakuii 01.08.2016 p.
61057, m. XapkiB, Byt [IymikiHcbKa, 27.

Ten. (57) 706-30-72. E-mail: clinpharm@nuph.edu.ua.

HanioHanpHui papmaneBTUYHUN YHIBEepCUTET



44

KAIHYHA PAPMALIA. —2016. - T. 20, Ne 3

YK 612.084:16-092.9:615.099.092

AOCIIAKEHHA A0303AJTEAKKHOCTI
LHEPEBPOIIPOTEKTOPHOI'O E®QEKTY IIPEIIAPATY
«KAIIIKOP» 3A YMOB EKCITEPUMEHTY

T.C.)&Kynaii, C.K.llle6eko

HauionanbHui papMalieBTUYHUN YHIBEPCUTET

Karouosi cnosa: yepebponpomekmopHa 0isi; MeAbdoHill; y-6ymupobemain; Kanikop; zemiyHa 2inokcis;
cepedHs echekmusHa do3sa (E/],)

THE STUDY OF THE DOSE-DEPENDENT CEREBROPROTECTIVE EFFECT OF “KAPIKOR” MEDICINE UNDER
THE EXPERIMENTAL CONDITIONS

T.S.Zhulay, S.K.Shebeko
National University of Pharmacy
Key words: cerebroprotective action; Meldonium; y-butyrobetaine; Kapikor; hemic hypoxia; median effective dose (ED,)

The basis of the anti-ischemic therapy is a combination of two complementary concepts - hemodynamic and metabolic.
They are implemented due to the different mechanisms of drug actions. “Kapikor” medicine was developed by the Latvian
scientists. The medicine is the original regulator of the vascular endothelial function with a binary mechanism of action,
which is a combination of Meldonium and y-butyrobetaine (GBB). The results of the experimental research of the median
effective dose (ED,,) of “Kapikor” by the cerebroprotective effect, as well as the results of studying its effect on pathologi-
cally changed brain tissues on the model of hemic hypoxia caused by introduction of the sodium nitrite (sodium nitrite-
induced hypoxia), are presented in the article. On the background of hemic hypoxia in rats “Kapikor” in the doses of 25, 50
and 100 mg/kg had the dose-dependent cerebroprotective effect, which was the most pronounced in the dose of 100 mg/
kg. The cerebroprotective effect of “Kapikor” in all doses showed increase in the life expectancy of animals, decrease in the
intensity of free radical and destructive processes in the nervous tissue. By the cerebroprotective activity ED, of “Kapikor”
was 56.5 + 8.5 mg/kg. It is the most optimal dose of “Kapikor” in the experimental study of its cerebroprotective properties.
This is the basis for further in-depth pharmacological study of “Kapikor” medicine for the purpose of its introduction into
clinical practice as an original medicine with a binary mechanism of action.
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axBOPIOBAHHA CepLEeBO-Cy-
AuHHoi cuctemu (CCC) mo-
cijaloTh nepiue Micue B €Bponi
Tay CBITI B CTPYKTYpi 3arajbHOIL
cMepTHOCTI HacesneHHs [9, 12, 17].
Tak, 3a ganumu BOO3 'y 2012 po-
L1 BiJ KapZioBacKy/JIspHOI aTo-
Jiorii momepsio 17,5 MiH ocib, 110
cknaso 31% Bif ycix BUnaJkiB
nepeayacHoi cmepTi B cBiTi [11,
17]. 3 uboro yucnaa 6,7 MJIH 0ci6
[IOMepJIM BHACIIJOK IHCY/IBTY.

B ocHOBI aHTHiLIEMIYHO] Te-
pamii, AKa 3aCTOCOBYETLCA Y CY-
YacHIi¥ KJiHIYHIN DpaKTULj, Je-
YKATb B3aEMO/OTIOBHIOIOYE NTOE]-
HaHHA [ BOX KOHIeNLii — reMo-
JUHaMIiYHOI Ta MeTaboJIivYHOI, SAKi
peani3yroThCs 3aBAAKU Pi3HUM Me-
XaHi3MaM fii npenapatis [1, 3, 16].
Y kiHILIeBOMY MiICYMKY 06W/IBA if-
XOAY MiACUJIIOIOTD aJlalTaLlilo0 TKa-
HUH 10 YHKILiOHYBaHHS B yMO-

BaX 3HMKEHOI JOCTAaBKU KHCHIO
i, 1K HACJIiJIOK, CIPUSIIOTh 36€epe-
YKEHHIO IX CTPYKTYPH, LiJIiICHOCTI
i yHKUiOHA/NBbHOT aKTUBHOCTI [1,
3]. Buxozsiuu 3 JaHUX MipKyBaHb,
JIaTBINCbKUMU BYEHHMMU OYB po3-
pob6JieHnH npenapat «Kamikop» —
OpUTiHaJIbHUH perysiTop GyHK-
1l CyZANHHOTO eH/0TENI0 3 GiHap-
HUM MeXaHi3MOM Aii, 1o npej-
cTaBJIsIE COO00 KOMOiHALif0 MeJlb-
JloHito i y-6yTupobetainy (I'bb)
y cniBBifiHo1eHHi 3:1 [4, 5].

Yce BuleBUKIIa/IleHE 06YMO-
BUWJIO JOL/IbHICTb IIPOBEeHHA ps-
Jly eKcliepuMeHTaIbHUX JOCij-
»KEHb 3 BUBUEHHS papMaKoJIoriy-
HUX BJIaCTUBOCTeH npenapary «Ka-
MiKOp» [iJ11 yTOYHEHHS CepeHbOI
edeKTHUBHOI /103U 3a 1[epebpo-
IIPOTEKTOPHOI0 aKTHBHICTIO, a Ta-
KO0’ BUBUEHHS XapaKTepy Uoro
BIIJIMBY Ha [1aTOJIOTIYHO 3MiHEHI

T.C.)Xynan — acvucTteHT kadenpv KniHiyHoi pbapmakonorii Ta KniHivHoi hapmadii
HauioHanbHoro chapmaueBTUYHOTO yHiBepcUTeTy (M. XapkiB)

TKaHWHU MO3KY B YMOBAX TOTaJIb-
HOI rinoKcii opraHismy TBapHH.

Marepiaim Ta MeTOAU

JocsimkeHHs cepeiHbOI edek-
THBHOI /1034 (E/l.,) npenapaty «Ka-
miKop» 3a I1epe6PONPOTEKTOPHOI0
AKTHBHICTIO Ha MO/JIeJli FeMiYHOI
rinokcii 6ysio npoBeieHO B paM-
Kax HayKOBO-A0CJi/THOT po60OTH
«/lokiniyHe BUBYeHHS papma-
KOJIOTIYHHUX BJIAaCTUBOCTEM mpe-
napaty «Kanikop» Ha 6i11x He-
JIHIHHUX Lypax 060X CcTaTewu.
Bci focnipkeHHd NPpOBOAUIUCA
BIZIOBIZAHO 10 AUpeKTUBHU Pasu
€C 86/609 EEC Big 24 nucTtona-
Zia 1986 poky npo JOTpUMaHHA
3aKOHIB, TOCTAHOB Ta aJMiHICT-
pPaTUBHUX NI0JI0KEHD Jiep>kaB €C
3 NMUTaHb 3aXUCTy TBapHWH, SKi
BUKOPHCTOBYIOTHCS 3 €KCIepH-
MEHTAJIbHOK Ta IHUIOK HAyKO-
BOW MeToMw [6, 7,12, 13, 14].

OCHOBHHMM 3pa3KOM JaHOro J0-
CJIiPKEHHA CTaB npenapat «Karmi-
Kop» [4] Bupo6HunTBa AT «OnaiiH-
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Ta6sung 1
BrmuinB Kanikopy Ha mepe6ir remiuHoi rinokcii y mypiB (n = 50)*
|HTaKTHUN KoHTposnbHa Kanikop, Kanikop, Kanikop,
MNokasHuk KOHTpPOJIb naTosoris 25 mr/kr 50 mr/Kr 100 mr/Kr
(n=10) (n=10) (n=10) (n=10) (n=10)
Maca BUXigHa 180,5+2,5 178,9+1,7 180,7+2,5 179,5+2,5 178,942,2
Tina, r 10 no6a** 184,3+2,4 183,2+2,0 185,3+2,4 185,5+2,5 183,5%2,3
NeTanbHicTb,% — 100 100 100 100
TpuBanictb »nTTA, XB** — 20,2+1,0 25,8+1,3 234 35,7+1,7 2 38,8+1,92
Maca mo3Ky, r** 1,90+0,06 2,54+0,08' 2,47+0,08 34 2,18+0,07 "2 2,12+0,07 "2
MKM, %** 1,03+0,03 1,38+0,04 ' 1,33£0,04 34 1,18+0,04 "2 1,16+0,04 "2
Mpumitkn:

1) ¥ —= n — KiNbKiCTb NiAAOCNIAHNX TBAPUH Ha MOYATOK EKCMEPUMEHTY;

2)' - BiAMIHHOCTi JOCTOBIPHI WOAO iHTaKTHMX TBapWH (p <0,05);

3) 2 - BiAMIHHOCTi JOCTOBIPHI WOAO rpynu KOHTPObHOI naTonorii (p <0,05);
4)3 - BiBMiIHHOCTI AOCTOBIPHI LWOAO TBAPWH, AKi oTpumyBanu Kanikop y go3i 100 mr/kr (p <0,05);
5)* - BigMiHHOCTi BOCTOBIPHI WoAo TBapWH, AKi oTpumysanu Kanikop y gosi 50 mr/kr (p <0,05);

6) **— neHb MOAEeNtoBaHHA NaToNOrii.

dapm» (JlaTBig) - nmpo3opi Kar-

CyJIU 3 GIJTUM MOPOLIKOM JJI51 TIep-

OpaJIbHOTO 3aCTOCYBaHHS B 6JIi-

cTepax. [Ipenapat BUNyCKaeTbCS

B KapTOHHIH ynakoBui no 60 kar-

CyJl i Ma€ HaCTynHUU ckJaj (Ha

1 kamncyny):

e MeJsbJoHito aurigpat 180 mr;

e y-OyTupobeTaiHy Aurigpat
60 mr.

JocnimkeHHs1 cepeIHbOI epek-
THUBHOI 103U Kanikopy 3a uepe-
6pPONPOTEKTOPHOIO aKTUBHICTIO
Ha MoJeJi reMiuHoi rinokcii 6y-
Jio mpoBeieHo Ha 50 6iux Heti-
HiMHUX Hypax 060X cTaTed Ma-
coto 180-200 r, gKi po3noiyisiiau-
cs Ha 5 gocaianux rpyn no 10 TBa-
pUH y TaKUH cHOCi6:
¢ 1rpyna-iHTaKTHUI KOHTPOJIb;
e 2 rpyna- KOHTpOJIbHA [1aTo-

JIOTisl;

e 3 rpymna- TBapHWHHU 3 NaTOJIO-
riero, Aki orpumMyBasu Kami-
KOp y 71031 25 Mr/Kr (3a cyMo10
JIIIOYKX PeYOBUH ), siKa Bizmo-
Bimae 1/200 JI 1,

e 4 rpymna - TBapHWHHU 3 NaTOJIO-
riero, Aki orpumyBaau Kami-
Kop y A03i 50 Mr/kr (3a cymoto
JlIIOUNX peYOBUH ), siKa Bifjno-
Bimae 1/100 JI /1,

e 5 rpymna - TBapHMHHU 3 NaTOJIO-
riero, Aki orpumyBaau Kami-
kop y A03i 100 mr/kr (3a cy-
MO0 [[il0YUX PEYOBUH), IKa
BianoBigae 1/50 JI/,.

BigTBOpeHHs reMiyHOI rinoKcii
[IPOBOJMJIM ILJITXOM BHYTPILLIHBO-
LTyHKOBOTO (B/111) BBeZieHHs 1,5%
BOZIHOT'O PO34YMHY HITPUTY HATpIir0
B 03i 300 mr/kr [2]. Jani po3-
paxoByBaJ/Ik IOKa3HUKU aKTHUB-
HOCTI /141 BCix 03 Kanikopy a4
KO>XHOT'0 3 HACTYIIHUX [TapaMeT-
piB: TPUBAJIICTB XXUTTHA TBAPUH,
BMicT  N-aueTWIIIOKO3aMiHy
(N-aul'A) Ta peakTaHTiB Tiob6ap-
6iTypoBoi kucnotu (TBK-peak-
TaHTIB) y TKAHUHI MO3KY, Maco-
BUl koedinieHT Mo3ky (MKM).

Ha nificTaBi oTprMaHuX JJaHUX
BU3HAYaJ/IU 3arajlbHUM MOKa3HUK
1[epebpONpPOTEKTOPHOI aKTUBHO-
CTi /151 KOxkHOI 103U Kamnikopy sk
cepefiHe apudMeTHYHE TTOKA3HU-
KiB aKTUBHOCTI BIJIMBY Ha KOXKeH
3 napameTpiB. [lokasnuk E/l, po3-
paxoByBa/IX Ha NiJCTaBi 3a1ex-
HOCTI 11epebponpoTEKTOPHOI aK-
TUBHOCTI I1penapary MeTo0M IIpo-
6iT-aHasi3y 3aJIeXKHOCTI «J03a-
aKTUBHICTb» [8, 10].

Pe3ynbTraTH Ta ix
06roBOpEeHHS

Jlo BinTBOpEHHs naToJIorii TBa-
puHH 3, 4 Ta 5 gocaiHUX rpy1,
MOYMHAIOYH 3 NIEePIIOro JHA eKC-
MIePUMEHTY i NPOTArOM HACTYII-
Hux 10 AHIB, OTpUMyBaJIU JOCJIi-
JLKyBaHUH npenapat «Kamnikop» y
BiZINOBIJHUX 03aX LOAHS OJHO-
pPa3oBO LIJISXOM B/1UI BBeJ€HHS

3a JI0NIOMOTI 010 30HAY Y BUIVIAAL
BOJIHUX cycnieH3iil. TBapyuHU rpyn
iHTakTHOTrO KOHTpoJIto (rpymna 1)
i KOHTpoJIbHOI maToJioril (rpyna 2)
y BiZiMOBiAHUYN TEPMiH OTpUMY-
Ba/IM e€KBiBaJIeHTHUU 06’eM i-
3ioJioriyHoro pos4yuny. [l BiJ-
TBOPEHHA TreMi4yHOl rinokcii Ha
10 feHb eKCllepUMEeHTy TBapu-
HaM ycix rpyn B/ BBoauId 5%
BO/IHUI PO3YUH HITPUTY HATPit0
B n103i 300 mMr / kr [2] Ta npoT4-
rom 1 rogyHu peecTpyBa/v 3Mi-
HY JOC/II»KYBaHUX IOKa3HUKIB.

AHasi3 NOKa3HUKIB 3arajibHo-
ro ¢pi3sMYHOro CTaHy TBAapUH B yMO-
Bax MO/leJIIOBAaHHS reMidyHol ri-
MOKCIii MOKa3aB, 1110 JJaHa MOJeJlb
XapaKTepU3Yy€eTbC BUCOKUM CTY-
[leHeM TiOKCUYHOI0 ypaKeHHd
opratismy [2], 0 NpU3BOAUTH 10
HeMUHY40] 3aru6eJii TBapuH Mpo-
TArOM nepiuoi roguHu (Tab6J. 1).
TpuBaiCTb >KUTTS TBAPHH Yy I'PY-
I1i KOHTPOJIBLHOI NIATOJIOTII B cepef-
HbOMY ckJasa 20,2 xB (Tabu. 1).
[Ipu BukopucrtanHi Kanikopy B
yCix 103ax Lel I0OKa3HUK JJ0CTO-
BIpHO Mi/IBUIIYBaBCA | MaKCUMaJlb-
HOTO 3Ha4Y€HHA JJOCAraB IiJ{ BIJIU-
BoM 034 100 mr/kr - 38,8 xB,
o 6ysio B 1,9 pasu Bullle, HiX y
KOHTpOJIbHIH rpymi. [1ig BrinBoM
no3u 50 mr/kr Kanikop geMoH-
CTpyBaB HeJIOCTOBIPHO MEHIIY aK-
TUBHICTb, TP L[bOMY Cepe/IHil Yac
KUTTS TBapuH CkJaB 35,7 XB.



46 KAIHYHA PAPMALIA. —2016. - T. 20, Ne 3

ISSN 1562-725X

[Ipy BUKOpUCTAHHI /103U 25 MI'/KT
el MoKa3HUK O6YB JOCTOBIpHO
MeHIIWH i ckiaB 25,8 xB.

Maca M03Ky TBapuH TIpynu
KOHTPOJILHOI IaTOJIOTI Ha TJIi pO3-
BUTKY reMidHOI rinokKcii gocTo-
BipHO 30i/IbIIIyBasIacs B MOPiBHSIH-
Hi 3 IHTAKTHUMH NIOKa3HUKAMHU |
B cepeZIHbOMY CKJiasa 2,54 T, 110
B 1,3 pa3u Gisiblile, Hi>K y TBapUH
iHTAKTHOTO KOHTpOJIIO (Ta6.. 1).
[le mpr3BeJI0 A0 BiANOBiAHOTO 30i-
JIbIIIEHHA noKasHuka MKM, akui
ckaB 1,38% (mpotu 1,03% B iH-
TaKTHiH rpyri). OnyMcaHa KapTHHa
CBiAYMTH PO PO3BUTOK 3aMasib-
HO-/IECTPYKTUBHUX NIPOLIECIB y TO-
JIOBHOMY MO3Ky TBapHH Ha TJi
PO3BUTKY reMiuHoi rinokcii [2].
[Tig BnsinBoM Kamnikopy y Bcix Bu-
KOPHCTaHUX J103aX crocTepiraia-
¢ TEH/IeH11isl /10 HopMaJti3allii J1a-
HUX [IOKa3HUKIB Pi3HOTO CTyINEHSA
BHUPAKEHOCTI B 3aJIEX)KHOCTI BiJl
BUKOpUCTaHOI Z103uU. HaliBuIy ak-
TUBHICTb IposaBuUB Karnikop y 103i
100 Mr/Kr: miji ioro BIJIMBOM Cce-
pe/iHs Maca MO3KY TBapHH JI0CTO-
BipHO 3HMXyBaJsacsa 10 2,12 1, a
nokasHuk MKM - no 1,16%, 1o
Ha 16% MeH111€e, HI?>K Y KOHTPOJIb-
Hill rpyni (Ta6J. 1). [[pubansHo
TaKUH e piBeHb aKTUBHOCTI CII0-
CTepirascs i Ipyu BUKOPUCTaHHI
Kanikopy B m03i 50 mMr/kr: Mmaca
MO3Ky ckJazia 2,18 r, a MKM -
1,18%, 6e3 1OCTOBipHUX BiAMiH-
HocTel Big no3u 100 mr/Kr. Y Toi
ke yac y no3i 25 mr/kr Kanikop
He YMHUB JI0CTOBIPHOI0 BIJIUBY
Ha JlaHi IOKa3HUKHU | CTaTUCTHUY-
HO 3HAYMMO MOCTYNaBCs J03aM
501100 mr/kr (Ta6u. 1).

[Tpu anasnizi 6ioximMiyHUX Ma-
paMeTpiB TKAHMHU F'OJIOBHOTO M0O3-
Ky TBapHH Ha TV1i PO3BUTKY reMiy-
HOI T'iNOKCii BCTAHOBJIEHO, L0 Y
TBapHH rPYNU KOHTPOJIbHOI NAaTO-
JIOTiI ciocTepiranocs JOCTOBIpHe
3HWXKEeHHSA y TKaHMHI MO3Ky BMic-
Ty N-aul'A, sskuii ckiaB 0,057 mMr/r,
10 B 2,5 pa3u MeHille, Hi’XK B iH-
TaKTHIH rpy1i i cBiAYMTB Npo Je-
CTPYKLil0 TKAaHWH r0JIOBHOT'O MO3-
Ky [2] (Ta6.. 2).

Haii6inb1i BUpaykeHHU U BIJIMB
OyB MOMITHUI IPY BUKOPHCTaHHI
Kanikopy B f03ax 50 1 100 mr/kr,

Tabsnig 2

BmuinB Kanikopy Ha 6ioxiMiuHi mapaMeTpu TKaHUHHU
roJIOBHOT'O MO3KYy LIyPiB 3 reMiyHOI0 rinokciemw (n = 50)*

MigpocnigHa rpyna N-auetmnrniokosamiH |  TBK-peaktaHTn
MO3KY, Mr/r MO3KY, MKMOJIb/T
IHTaKTHWI KOHTPONb (N=10) 0,141+0,005 0,55+0,02
KoHTponbHa natonoris (n=10) 0,057+0,002' 1,25+0,04 '
Kanikop, 25 mr/kr (n=10) 0,073+0,002 %34 1,16+0,04 34
Kanikop, 50 mr/kr (n=10) 0,107+0,004 "2 0,93+0,03 23
Kanikop, 100 mr/kr (n=10) 0,118+0,004 -2 0,75+0,02 "2

MpumiTtkn:
1)
2)

* —n — KiNbKIiCTb NiAAOCNIAHNX TBAPUH HA MOYATOK EKCEPUMEHTY;
!— BiAMIHHOCTi JOCTOBIpPHI WOAO iHTaKTHWUX TBApUH (p<0,05);

3) 2- BiAMIHHOCTi AOCTOBIPHI LWOAO rpyny KOHTPOJbHOI NaTosorii (p<0,05);
4) 3 - BiAMIHHOCTi OCTOBIPHI WOAO TBaPWH, AKi oTpumyBanu Kanikop y ao3si 100 mr/kr

p<0,05);

(
5) #— BiAMiHHOCTi AOCTOBIPHI WOAO TBapPWH, AKi 0TpuMyBanu Kanikop y go3i 50 mr/kr

(p<0,05).

npu ubomy piBeHb N-anl'A Mo3Ky
ckiaB 0,10710,118 mr/r Bignosiz-
HO, 1[0 He MaJIO Mi>k COOOI0 CTaTHC-
TUYHUX BiAMiHHOCTEH (TabJ1. 2).
[Tpu BUKOpHCTaHHI f103u 25 Mr/Kr
CIOCTepiraBcst MeHIIWH BIJIUB, a
BMicT N-aul'A y TKaHUHaxX MO3Ky
ckaaB 0,073 Mr/kr, mo JocTo-
BIpHO MeHIlle, HIXK Y TBapUH, AKIi
orpumyBasu Kamikop y 6inbii
BeJINKUX Aj03ax (Tab6.1. 2).

Kpim akTuBizauii JecTpyKTUB-
HUX NIPOLIECiB y 11ypiB Ha TJIi po3-
BUTKY ['eMiYHOI TNOKCIl TaKoX BiZ-
OyBasiacsl akTHBi3allis mpoieciB
BiJIbHOpAAUKAJIbHOTO OKUCHEH-
Hf, IPO 110 CBiAYUTD MiBULLEH-
HA B I'PyIli KOHTPOJIBHOI IaTo0J10-
rii Bmicty TBK-peakTaHTiB y TKa-
HUHI MO3KY B 2,3 pa3y B IOPiBHSIH-
Hi 3 iHTakTHUM piBHeM (1,25 mpo-
™™ 0,55 MKMoOJIb/T) (Ta6s1. 2). [Tpu
boMY miJ BryinBoM Kanikopy Ta-
KO CIIOCTepirasocst 3SHM>KeHHS
JAHOTO0 [NOKAa3HUKA, CTYIiHb KO-

'0 3aJIexKaB BiJ BUKOPUCTAHOI 10-
3u. Tak, npu BukopucraHHi Ka-
nikopy B f103i 100 Mr/Kr mokas-
HUK TBK-peakTaHTiB MO3KYy 3HU-
»KyBaBcs B 1,7 pa3u B NOPiBHSIH-
Hi 3 IpyIOK0 KOHTPOJILHOI aTO-
Jiorii i cksaB 0,75 MKMoJIb/T. Y TOH
*Ke 4ac po3sa Kanikopy 50 mr/kr
YHHUWJA JOCTOBIpHO MeHLIUH
BIIMB, Hi% 71032 100 Mr/Kr, npu
nboMy BMicT TEK-peakTaHTIB y
TKaHWHI MO3Ky 3HWXYBaBCsl B
1,3 pasu z10 0,93 MkMoJIb/T (TabJ1. 2).
Ha BiaMiHy Bifj IbOT0 IPYU BUKOPHU-
craHHi Kanikopy B f103i 25 Mr/kr
ZJlOCTOBIPHOTO 3HMKEHHS IaHOTO
[IOKA3HUKa He criocTepiranocs: pi-
BeHb TBK-peakTaHTIB 3HM)KyBaB-
cs1 710 1,16 MKMOJIB /T, 1[0 CTaTH-
CTUYHO NOCTYNaJOC aKTUBHOC-
Ti 103 50 1 100 Mr/kr (Tab.. 2).
Ha nactynnomy etani goci-
JDKeHHd OyJia po3paxoBaHa Iie-
pebponpoTeKTOPHA aKTUBHICTh
Kanikopy 3a BIJINBOM Ha ITOKa3-

Ta6sunsa 3

Iloka3HUK Lepe6ponpoTeKTOPHOI akTMBHOCTI Kanikopy

[Moka3HuK, %

[No3a Kanikopy, mr/kr

25 50 100
TpuBanicTb XXnTTA 27,23 76,24 91,58
MKM 14,46 58,99 65,27
TBK-peakTaHT MO3Ky 12,86 45,71 71,43
N-aLeTUArIoKo3amiH MO3KY 19,05 59,52 72,62
Zﬁiﬁ:ﬂ;ﬁ:a LepebponpoTeKTopHa 18,40 60,12 75,23
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HUKH, 1[0 HAa#O1Ib1I iHGOpMaTHB-
HO BiJIoOGpaKaroTh Mepedir maTo-
diziosIOTiYHUX 3MiH y FTOJIOBHOMY
MO3KY TBapHWH Ha TJi pO3BUTKY
reMi4qHOI FiMOKCii: TPUBaIiCTh KUT-
TS WypiB, BMicT TBK-peakTaHTIB
i N-aul'’A y TKaHMHaxX MO3Ky Ta
3HauyeHHs1 MKM p/1g K0oHOi1 70-
31 okpeMo (TabJ1. 3).
YcepenHeHi 3Ha4YeHHS Lepe-
6pONpPOTEKTOPHOI aKTUBHOCTI, Ha-
BeZleHi y TabJ1. 3, 6y/Jid BUKOPH-
CTaHi JJ1s NoAa/IbLINX PO3paXyH-
KiB nokasnuka E/l., Kanikopy npu
B/l BBEIEHHI METOOM MTPOOIT-
aHauti3y [8, 10]. BctaHoBJIeHO, 1110
3a YMOB PO3BUTKY T'eMi4yHOI Ti-

nokcii 3HadeHHs E/l., Kanikopy 3a
1EPe6PONPOTEKTOPHOI0 AaKTUBHI-
CTIO CTaHOBUTB 56,5 + 8,5 MI'/KT.

BUCHOBKH

1. Ha T/1i po3BUTKY reMidHOIl
rinokcii y 1mypiB, COpUYUHEHOI
BBeJIEHHAM HITpUTY Hatpito, Ka-
mikop y go3ax 25,501 100 mMr/kr
YHHUTD A,03a3aJeXHY 1epe6po-
MPOTEKTOPHY Jit0, HAHGiJIbII BU-
paxkeHy y 103i 100 Mr/Kr.

2. llepeb6porpoTekTopHa Jist Ka-
MiKOPY B YCiX /j03ax BUABJISAETbCA
30i/IbLIIEHHSIM TPUBAJIOCTI KUTTS
TBApVH, 3HKEHHAM IHTEHCUBHOCTI
BUIbHOPAJUKa/IbHUX 1 JECTPYKTUB-
HUX ITPOLIECIB ¥ HEPBOBIiM TKAaHUHI.

JIITEPATYPA

3.3navenns EJl., Kanikopy 3a
11epe6GPOPOTEKTOPHOI0 aKTHUBHI-
CTIO CTAaHOBUTH 56,5 + 8,5 Mr/Kr
i € HaM6ibII ONITUMA/IbHOIO JI0-
3010 MIpemnapaTy Npu eKCcrepuMeH-
TaJIbHOMY BUBYEHHI 11epe6porpo-
TEeKTOPHUX BJIaCTUBOCTEMH.

4. BuiieBUKJIaJleHe € miacTa-
BOIO JJ151 AOLIJIbHOCTI OAaJIbILIO-
ro nomn6JeHoro ¢papMaKoJIoriv-
HOTO BHBYEHHs npenapary «Ka-
MiKOp» 3 METOI0 BIPOBAXKEHHS
y KJIIHIYHY NPaKTUKY K OpUTi-
HaJIbHOTO 3aCc00Yy 3 GiHApHUM Me-
XaHi3MOM il AJid JiKyBaHHA 3a-
XBOpIOBaHb, y NaToreHesi AKux
MPOBi/IHE Miclie Mocifae inemis.
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JOCTIAXKEHHA A0303AJIEXKHOCTI HEPEBPOIIPOTEKTOPHOT'O E®EKTY IIPENIAPATY «KAIIIKOP» 3A YMOB
EKCIIEPUMEHTY

T.C.2Kyaaii, C.K.Ille6eko
HayioHaawHuil ghapmayeemuyHuii yHigepcumem

Katouosi cnoea: yepebponpomekmopHa 0isi; MeabdoHill; y-6ymupobemain; Kanikop; zemiuna 2inokcis;
cepedus egpekmusHa dosa (E/s,)

B ocHosi aumuiwemivuHoi mepanii nexcums 83aeM000no8HIOI0OYe NOEOHAHHS 080X KOHYehyill — 2zemoduHamiyHoi ma me-
ma6oivHoi, sKI peanizylomucsl 3a80s1KU pisHUM MeXxaHizmam Oii npenapamis. J/lameiticbkumu 8yeHuMu 6y8 po3pob.ie-
Hutl npenapam «Kanikop» - opueinanvHull pecyssmop dyHkyii cyouHHozo eHdomeito 3 6iHapHUM MexaHizmoM 0ii, wo
npedcmassie co6or Kom6iHayiio MeabdoHito [ y-6ymupobemainy. HagedeHi pezyasbmamu ekcnepumeHmaabHux 0oci-
0JiceHb 3 8uBYeHHS1 cepedHboi ehekmusHoi dosu (E/,,) npenapamy «Kanikop» 3a yepe6ponpomekmopHo0 akmusHicmto,
a Makodxc pesyabmamu 8U84eHHs 0c06.au80cmi 11020 8N1UBY HA NAMO/A02IYHO 3MIHEHI MKAHUHU MO3KY HA Modei 2emiy-
Hoi 2inokcii, cnpu4uHeHoi egedeHHAM HiImpumy Hampiro. Ha mai pozeumky 2emiuHoi einokciiy wyypie Kanikop y dosax 25,
501100 me/ke vuHue do3zasa.excHy yepebponpomekmopHy 0ito, Haliblabw supadiceHy y 0o3i 100 me/ke. LJepebponpomex-
mopHa dist Kanikopy e ycix do3ax 8us1845.1actb 36i/1bWEeHHAM MPU8a/10cmi dcumms meapuH, 3HUMCEHHM iHmeHcusHocmi
8i/1bHOpadukaabHUX | decmpykmueHux npoyecie y Hepgsosill mkaHuHi. 3HaueHHs E/], Kanikopy 3a yepebponpomexmop-
HOM akmueHicmio cmaHosu/o 56,5 + 8,5 mz/ke i € Halibiabw onmumaabHOW0 003010 npenapamy npu eKkchepumMeHma/b-
HOMYy 8us4eHHI yepebponpomekmopHux siacmusocmell. Buwesukaadene € nidcmasoio 045 doyinbHocmi nodabuio2o
noanubseHo2o apmakoa02iuHo20 8ug4eHHs npenapamy «Kanikop» 3 Memoro 8npo8adiceHHs y KAIHIYHY NpaKmuKy siK
0pu2iHa1bHO20 3aco6y 3 6IHapHUM MexaHi3MOM Oil.

HUCCJIEAOBAHHE 10303ABUCUMOCTH HEPEBPOITPOTEKTOPHOI'O 3®PEKTA ITPENTAPATA «KAITHKOP»
B YCJIOBUAX IKCIIEPUMEHTA

T.C.2Kynaii, C.K.Ille6eko
HayuoHaawHblil hapmayeemuyeckuii yHugepcumem

Karouesvle caosa: yepebponpomekmopHoe deticmaue; MeAbAOHUL; y-6ymupobemauH; Kanukop; eemu4eckasl 2unokcus;
cpedusas appekmueHas dosa (E/,)

B ocHoge anmuuwemuyeckoli mepanuu siexcum 83aumModonoHsoujee covemaHue 08yx KoHyenyull — 2eMo0UHaMu4eckoll
u Memab6oauyeckoll, Komopble peasudyromcsi 621a200apsi pa3AUYHbLIM MeXaHuamam deticmeaust npenapamos. Jlamauti-
CKUMU yYeHbIMU 6bla1 padpabomaH npenapam «Kanukop» - opueunanvHblil pezyasimop gyHkyuu cocyducmozao sHdome-
AUS1 C OUHAPHBIM MeXAHU3MOM delicmausi, npedcmasastowuli coboli KOMOUHAYU MeAbJOHUS U Y-0ymupobemauHa.
B cmamve npedcmagieHbl pesysbmamul Npo8EOeHHbIX IKCNePUMEHMANbHBIX UCCAe008aHUL NO U3yveHur cpedHell 3¢-
¢exkmusHoli dosvl (E/]5,) npenapama «Kanukop» no yepe6ponpomekmopHoil aKmugHOCMU, a Makjice pe3yabmamabl u3-
YUeHus Xxapakmepa e20 8030elicmsusi Ha NAMo/102U4ecKu U3MEeHEHHble MKAHU M032a H4 MOOJeaU 2eMUYecKoll 2UnoKCUl,
8bI38aHHOU 88edeHuUeM HUMpuma Hampusi. Ha gpoHe pazgumusi cemuyeckoli 2zunokcuu y kpwic Kanukop e dozax 25, 50 u
100 mz/ke okasvieas do3zo3asucumoe yepebponpomeKkmopHoe delicmaue, Haubosiee 8vipasceHHoe 8 doze 100 me/ke.
Ilepe6ponpomekmopHoe deticmeue Kanukopa 80 8cex 003ax nposi8As/10Ch ygeaudeHUeM NPodoaiumeabHOCMU Heu3-
HU JHCUBOMHDBIX, CHUNCEHUEM UHMEHCUBHOCMU c80600HOPAdUKA/IbHBIX U 0eCMPYKMUBHbLIX NPOYecco8 8 HEP8HOU MKAHU.
3nauenue E/l;, Kanukopa no yepebponpomexkmopHoll akmugHocmu cocmaguo 56,5 + 8,5 mz/ke u siensemces Hauboee
onmumasvHol 00301l npenapama npu IKCNePUMeHMAAbHOM U3y4eHUU YyepebponpomeKmopHbIx cgoticme. Beiweusno-
JiceHHOe s18/151emcsi 0CHO8aHUeM 0151 Ye/1ecoobpasHocmu danbHeliuwezo yeay61eHH020 GapMakKo102uvecko2o usyyeHust
npenapama «Kanukop» ¢ yesavio 6HedpeHust 8 KAUHUYECKYI0 NPAKMUKY KaK 0pU2uHa1bHo20 cpedcmaea ¢ 6UHapHuIM Me-
XaHusmom deticmeusi.

Anpeca g IUCTYBaHHA: Hapidmia go pepaxuii 10.08.2016 p.
61057, m. XapkiB, By [lymkiHcebka, 27.

Ten. (57) 706-30-72. E-mail: clinpharm@nuph.edu.ua.

HauionanbHuit papManeBTUYHUHN YHIBEPCUTET



ISSN 1562-725X

CLINICAL PHARMACY. - 2016. - Vol. 20, No. 3 49

YK 616.36:57.042

OCOBJIMBOCTI HUPKAZIIAHHOI IMHAMIKH BYIJIEBOJHOI'O
OBMIHY TA AKTUBHOCTI MAPKEPIB HIUTOJII3Y Y LI1YPIB

K.O.Kaavko, 0.1.Miwenko, A.B.KoHoHeuko, T.B.Iop6ayu*, T.K.l00keeuy, C.M./[p0o20803

HauionanbHuii papmMalieBTUUHUN YHIBEPCUTET
XapkiBCbKUU HalliOHaJIbHUWA MeIUYHUH YHiBepcUTeT*

Karouosi cnosa: nevinka; yupkadiaHHutl pumm; 8yane8o0u; Mapkepu Yumosisy

PECULIARITIES OF THE CIRCADIAN DYNAMICS OF THE CARBOHYDRATES METABOLISM AND CYTOLISIS MARKERS

IN RATS

K.O.Kalko, 0.Ya.Mishchenko, A.V.Kononenko, T.V.Gorbach*, T.K.Yudkevych, S.M.Drogovoz
National University of Pharmacy, Kharkiv National Medical University*

Key words: liver; circadian rhythm; carbohydrates; marker cytolysis

The aim of the study was to determine the circadian dynamics of the carbohydrate metabolism and the activity of cytolysis
markers in females and male rats. For this purpose the chronopharmacological studies with collecting blood and liver tis-
sues of the experimental rats at the scheduled time (03.00, 09.00, 15.00 and 21.00) have been carried out. As a result of the
research conducted the presence of diurnal fluctuations in the glycogen level, the content of corticosterone and glucose in
male rats with the lower rhythm expression in females, and the practical absence of the circadian rhythm in the activity of
ALT and AST in animals of both sexes have been determined. Significant gender differences between male and female rats
have not been revealed. The results of the circadiance organization of the carbohydrate metabolism and the activity of
cytolysis markers obtained in rats should be taken into account when analyzing a chronoprofile of hepatoprotectors and

other drugs.

IOpUTMIYHICTh — OJHA 3
¢dyHlaMeHTaNbHUX 3aK0-
HOMipHOCTeN OpraHiamy, sika BJjia-
CTUBA JIMlIe KUBiK npupoai. Hait-
Oi/IbII BaXKJIMBE MPAKTUYHE 3HA-
YeHHs Ta HaW/leTa/IbHillle BUBYe-
HUMH cepe/J; 6iopUTMIB OpraHis-
My € IMpKajaiaHHi (060Bi) pUT-
mH [3]. [IpoBigHa poJib B iX opra-
Hi3anii cepe/ nepudpepuIHUxX 0C-
LUJIATOPIB BiBOAUTHCS NMEYiHIL,
dKa BiJlirpae, B CBOIO YePTy, KJII0-
4YOBY POJIb B OpraHisalil ByrJe-
BOJIHOTO MeTaboJ1i3My [9].
MeTo10 flaHOi po6OTH 6y/I0
BCTaHOBJIEHHS LJMpKa/JiaHHOI 11-
HaMiKu 0O6MiHY BYTJIEBO/IIiB Ta aK-
THUBHOCTI MapKepiB LUTOJI3Y y ca-
MHUIIb Ta CaMI]iB LIy PiB.

Marepiasiu Ta MeTOAU

JlocaikeHHS TPOBOJUIN HA
IHTaKTHUX LIypax 060X cTaTei
(6epesennb 2015 poky). Y dikco-
BaHi roguHu po6u: 03.00; 09.00;
15.00; 21.00 TBapuH AeKaniTyBa-

JIU Ta IPOBOAWJIN 3a6ip GiomaTe-
piasny (mediHka, cMpoBaTKa Kpo-
Bi) [1/151 OAAJIbIIMX AOCJIi/[’KEHbD.
B ekcriepuMeHTi 6y/10 BUKOpPUC-
TaHo 64 11ypH, a B KOXKHIN rpymi
i3 mocaipKyBaHUX TOAMH OYJI10 110
8 camuipb Ta 8 camuiB Macoro 170-
220 r. Y BeyipHii Ta HiYUHUH ne-
pioA focaiiy NpoOBOAWJIU i/l iH-
¢$pavepBOHOIO JIAMIIO10, 1110 HiBe-
JIIOE BILJIUB CBIT/JIOBOTO paKTOpa
Ha CMHTe3 MeJIaToHiHY [7]. B cupo-
BaTILli KPOBi BUSHAYaJIU: BMICT IVIIO-
KO3H, KOPTUKOCTEPOHY, aKTUBHICTh
AnAT Ta AcAT; B romoreHari ne-
YiHKHU BMICT IJlikoreny [2, 4].
JlaHi migJisirasiv CTaTUCTUYHO-
My OIpall0BaHHIO 3a I0NIOMOTr 010
nporpam# Cosinor-Analisis 2.4 for
Excel 2000/XP [3, 8] Ta nakeTty
CTAaTUCTUYHUX Nporpam «Statisti-
ca 8,0». BukopucToByBaJ1 Hela-
paMeTpUYHUM KpUTepiit MaHHa-
YiTHi. [Ipy nopiBHSAHHI CTaTUCTUY-
HUX NNOKa3HUKIB OyB NPUUHATUN
piBeHb 3Hauywocti p<0,05 [6].

K.O.Kanbko — acnipaHT 3 BigpvBOM Big BUpobHULITBa kadeapy hapmakonorii, CTapLuni
nabopaHT kadeapu dpapmakonorii HauioHansHoro hapmMaueBTUYHOIO YHIBEPCUTETY

(m. XapkiB)

T.B.lNop6ayu — kaHA. Meq. Hayk, AoLeHT kadeapu 6ionoriyHoi XiMii XapkiBcbkoro

HaLUioHaNbHOro MeguYHoro yHiBepcuTeTy

AHaJ1i3 XpoHOTpaM BKJIIOYaB BU-
3HaueHHs: akpogasu (4acy Jo6u,
KOJIY PEECTPYETHCS MaKCUMaJlb-
He 3Ha4eHHs1 JOCIiPKyBaHOT0 10-
Ka3HUKa); bamugaszu (4acy 106w,
KOJIU PEECTPYETHCA MiHIMaJbHE
3HAYEHHS JJOC/TI/PKYBAHOTO MOKa3-
HUKa); Me30pa (cepeJHbOr0 3Ha-
YeHHs A0C/Ii/PKyBaHOT0 IOKa3HU-
Ka poTAroM A,061) i amnaimyodu
(HakbiIbIIOrO BiZIXW/IEHHS BijJ Me-
30pa B 00U/iBa OOKM) NTOKA3HU-
KiB BYIJIEBOJAHOI'0 0OMiHY Ta aK-
TUBHOCTI MapKepiB uuTo.1i3y [3].

Yci BTpy4aHHA Ta eBTaHa3iio
TBApUH MPOBO/UIH 3TifHO 3 bio-
€TUYHUMU HOpMaMU NMOBO/KEH-
Hf 3 JIaGOpaTOPHUMU TBapUHa-
Mmu (Ctpacbypr, 1986) ta I-ro Ha-
[[iOHAJILHOT'0 KOHT'pecy 3 6ioeTu-
ku (Kuis, 2001) [2].

Pe3ynbTaTH Ta ix
0GroBOpEeHHs

OTpuMaHi JaHi cBii4aTh PO
Te, L0 Y CAaMULb PiBEHb I[VIIOKO-
31 CUPOBATKU KPOBi XapaKTepHu-
3Y€EThCS LIUPKA/[ilaHHOI0 CTabiIb-
HICTI0 3 HEBUPa3HOI0 aKpodazoro
o 03.00 - 8,49+0,50 mMmkMo/b/1
Ta 6atudaszow o 09.00 - 7,04+
+0,59 MKMOJIb/JT; aMILTITY]a pUT-
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Ta6aunnga 1
IlupkaJiaHHMI CTaH BYIJIEeBOAHOI'0 O6MiHYy y mypiB (n=64)
logviHa no6wm Camnui AHani3 gaHmnx Camui AHani3 gaHunx
[MioKo3a, MKMOJb/n
03.00 8,49+0,50 ++++ 7,07+0,43 ++++
09.00 7,04+0,59 4,34+0,18*/1 +
15.00 7,06+0,49 5,46+0,35%/A
21.00 8,16+0,79 7,01£0,70
MnikoreH, mr/r
03.00 3,04+0,20 ++++ 3,02+0,10 ++++
09.00 1,85+0,18 1,9240,15
15.00 2,25+0,21 2,400,111
21.00 1,96+0,19 1,76+0,06 +
KopTuKocTepoH, NKr/mn
03.00 139,97+6,35 ++++ 146,12+4,67 ++++
09.00 60,52+1,03 57,17+2,32 +
15.00 52,12+0,81 66,84+6,80
21.00 106,80+4,90 121,65+4,63
MpumiTkn:

1

)
2)

++++ — akpodasa JOCNiAKYBAHOIO NOKa3HKa;
+ - 6aTndasa JOCNiAKYBAHOTO NOKA3HIIKA;

3) * - BigXuneHHA nokKasHuKa B rpyni TBAPWH OAHI€l CTaTi JOCTOBIPHO 3HAUyLLi

(p<0,05) BigHOCHO aKpoda3zu NoKasH1Ka;

4) A — BigXWNeHHA NoKasHUKa B rpyni B MexKax OAHOro JOCiA»KyBaHOro nepiogy
[OCTOBIPHO 3HauylLwi (p<0,05) Mix cammuAMK Ta camuAMM.

My ckiazana 0,91+0,36 MKMoJIb/J1T
npu Me30pi - 7,69+0,23 MKMOJIb/JT
(Ta6.1. 1, 2). Ha BiaMiHy Big camMu1b
y CaMLiB PEECTPYEThCA YITKO BU-
pakeHa akpodasa BMICTy IJIIOKO3U
0 03.00 - 7,07+0,43 MKMOJIb/.JI, 1110
JOCTOBIpHO BIiJAPI3HAETBCA BiJ,
Takoi B 6atrdasy o 09.00 — 4,34+
+0,18 MKkMoOJIb /1 HAa 68% (TabJ1. 1).
HasBHICTh BUpa3HOT0O LiMpKaliaH-
HOT'0 PUTMY KOJIMBAHHSI [VIFOKO3H Y
CaMLIiB y NOPIBHAHHI 3 CAMULIAMU
HNiATBEPKYETHCS BUILIUMU BeJIU-
YUHAMH aMILUIITyJd PUTMY MOKa3-

Huka 1,57+0,30 MKMOJIB /1 TpH Me-
30pi 5,97+0,14 MkMosb/ 1 (Tabt. 2).

BusaBsieHe HaMu x04a i HECYT-
TEBE JIJI51 CAMHLb Ta BUPA3HeE J1JIs1
CaMIiB 3pOCTaHHSA PiBHA IJIIOKO-
34 y BeuipHi# (21.00) Ta HiYHUE]
(03.00) mepiogu Moxke 6yTH 3y-
MOBJIEHE BIIJIMBOM KaTeX0JaMi-
HiB Ha 06MiH ByTJieBOAiIB [1]. Ak-
THUBALlisi CUMIIATHKO-a/[peHaI0BO]
CUCTEMH y HIYHUX TBApHH CIIO-
CTepiraeTbcsi 3 HACTAHHSM TEM-
Horo nepioay no6u: 3a C.C.11ano-
BaJIOBOIO aKpodasa BMICTy ajpe-

9 .\

-

miokKo3a, MKMonb/n

8
7
6
5 \.__/
4
3
2

03.00 09.00

—@— rnioKo3a, camuui

15.00 21.00

—8— rnoKo3a, camui

Puc. 1. LMPKOAIGHHUM PUTM KOAMBAHHS BMICTY TAIOKO3M (N=64)

Hasliny HacTae o 18.00 roz [5], o
BUKJIMKAE pi3Ke 3pOCTaHHS piB-
HS IJIIOKO3U LIJISIXOM aKTHUBalil
dochopurnasu. HopaapeHnaniny Ta-
KOXX BJIaCTUBHH TinepriikeMiyHUN
edeKT, NpoTe BiH MOCTYNAETHCA
TakoMy B aZipeHasiny. Kpim Toro,
JlJ151 KODTUKOCTEpPOHY, akpodasa
sIKOro ciHda3Ha akpodasi BMicTy
[JII0KO3U (TabJ1. 1), Tex XapaKTep-
HUH rinepriikeMiyHui edeKT ye-
pe3 MexaHi3M aKTHBallil [VII0KO-
HeoreHesy [1].

Cuaii 3a3HAYUTH, 110 XPOHO-
rpaMy UUpKaJiaHHOI JUHAMIKH
[JIIOKO3U Y LIy PiB JIBOX CTaTeM xa-
PaKTEPHU3YIOThCSA TOTOXKHOIO ap-
XiTEKTOHIKOIO PUTMY, O HAK pi-
BEHb IVII0OKO3U Y CAMUI[b CTabi/Ib-
HO BUIIIMH 32 aHAJIOTIYHUM ¥ caM-
1iB, a 0 09.00 ta 15.00 roguHax
J0CTOBipHO BUILIMK HA 62% Ta 29%
Bi/IITOBI/THO, 1110 MO>e OYTH MOB’s1-
3aHO 3 FTOPMOHa/IbHUM POHOM ca-
MHUIlb, OCKIJIbKU eCTporeHaM BJia-
CTUBUH NMPOSIB rinepriikeMiyHo-
ro edpekry (TabJ. 1, puc. 1) [1].

BwmicT riikoreHy B neviHi Xa-
paKTepUu3yeTbCA HasABHICTIO YiT-
KO BUPa3HOI0 LIMPKaZiaHHOTO PUT-
My. 30kpeMa, akpodasa (03.00) aa-
HOI'0 MOKa3HUKa Y TBApHH JIBOX
cratei ckiagae 3,04+0,20 mr/t aJist
camunpb Ta 3,02+0,10 mMr/r - aJs
caMmiB, a 6aTtudasza o 09.00 roxy
camuIb ckiajae 1,85+0,18 mr/r ta
0 21.00 y camuiB - 1,76+0,06 mMr/r
BigmosigHo. Cj1if 3a3HaYUTH, 1110
BeJIMYMHA JAHOTO MOKa3HUKA B MO-
MEHT aKkpoda3y NepeBUIIyE TaKy
B 6aTudasy B 1,6 pa3u y caMUllb
iB 1,7 pa3u y cam1iB, 1110 iATBEP-
JPKYETHCS 3HAYHOIO aMILIITY/1010
putMmy 0,40£0,13 Mr/r 1151 caMulb
Ta 0,32+0,05 Mr/r a5 camiiB mpu
Mesopi 2,27+0,09 mr/r i 2,27+
+0,07 mr/r BianosizgHo (Tab.. 1, 2).
XpoHorpama BMICTY I[VIIKOTeHY Y
TBApUH 060X CTaTel XapaKTepH-
3Y€ETHCA MOJ1IOHOI0 apXiTeKTOHI-
KOI0 PUTMY, 110 BKAa3y€ Ha CUH-
XPOHHICTb LIMPKaZiaHHOI'0 KOJIU-
BaHHS BMICTY /JaHOT0 MOKa3HUKaA
y TBapHH 000X CTaTel Ta miaATBep-
JPKYE BIZICYTHICTb CYTTEBUX MiX-
cTaTeBUX BiJMIHHOCTEH MiX ca-
MULSIMU Ta CaMISIMH B IMHaMIlli
1ioro 3MiHU IPOTAroM JIo6U (puc. 2).
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AHaJli3 OTpUMaHHUX JaHUX CBiJ-
YUTB, [0 aKpodasa BMICTY ITiKO-
reHy B NeviHIi cuHpa3Ha aKpo-
dasi piBHSI KOPTUKOCTEPOHY CH-
pOBaTKM KpPOBi y TBapHH [IBOX CTa-
Teil. 3okpema o 03.00 rog BMicT
KOPTUKOCTEPOHY MaKCUMaJIbHUHN
i cranoBuTb 139,9746,35 nKr/mn
JUIs1 caMMIb Ta 146,12+4,67 ikr /M
JJig caM1iiB, ToAi K 0 15.00 ron
BiH MiHiMa/IbHUM Yy caMU1ib i CTa-
HOBUTb 52,12+0,81 nkr/mJ, a o
09.00 y cam1iiB cTaHOBUTb 57,17+
+2,32 nkr/mi. BMIiCT KOpPTHKO-
CTepoHy B akpodaszy nepeBHUIIYE
Takuil B 6aTudasy B 2,7 pasu y
caMullb Ta B 2,5 pa3u y caMmIiiB
(Ta6u. 1, 2). CyTTeBa AuHaMiKa
BMIiCTY KOPTUKOCTEPOHY MPOTH-
roM J100H MiATBEPIKYEThCS aM-
IJITY/I010 PUTMY JJAHOTO [TOKa3HU-
Ka 49,64+3,62 nKr/MmJ1 /15 CaMUIb
Ta 51,09+2,31 nkr/mi AJis caMiiiB
npu Me3opi 89,85+2,07 nkr/m i
97,94+2,46 nkr/mJ BignoBigHO
(Tab6u1. 2). XpoHorpama piBHSI KOp-
TUKOCTEPOHY 1IypiB 060X cTaTel
XapaKTepHU3YETbCI TOTOXKHOIO ap-
XITEKTOHIKOI PUTMY, 1110 CBIZJYUTH
IIPO Bi/ICYTHICTb MXKCTaTEBUX BiJl-
MiHHOCTeN 1060BOTO PUTMY Jia-
HOTO NIOKa3HUKa B CUPOBATILi Kpo-
Bi Ta miATBep/XKy€e 060BY opra-
Hi3allilo YKUTTEAISA/IbHOCTI TBAPUH
3 HIYHHUM TUIIOM aKTHBHOCTI, IKUM
BJIACTMBUH iHBEPTOBAHHUM JIHO/Ch-
KOMY OpraHi3aMy pUTM CUHTEe3y Ta
cekpelil IJIlOKOKOPTHUKOCTEepPOi-
nis (TKC) [6].

AHasi3 XpoHOrpaM BMICTY IJIi-
KOTeHYy Ta KOPTUKOCTEPOHY y TBa-
pUH 060X cTaTel, 32 BUHATKOM
BevipHboro nepiogy o 21.00 rog,
ay camunbio 15.00 rog, cBii4MTB
npo cuH}a3HiCTb KOJIMBaHb Jja-
HUX [NIOKa3HUKIB BIIPOJOBXK 001
Ta NiITBEP/KYE 3ara/IbHOBIJOMUI
opra"ocnenudiyHUM epeKT Kop-
TUKOCTEPOHY 1110/10 CTUMYJIIOBaH-
HA CUHTe3y IVIIKOTeHy B IeYiHIj.
BedipHe 3HMKEHHS BMICTY IVIIKO-
reHy B renaTolUTax MoXe O6yTH
00yMOBJIEHO IHIIMMU MeXaHi3Ma-
MM peryJioBaHHS M10T0 BMICTY B
TKaHWHax nevinku [1] (puc. 2).

TakyM YUHOM, aHaJIi3 MOKa3-
HUKIB BYIJIEBOJHOT'0 0OMIHY: pi-
BEHb IVIIOKO3H, [VIIKOTEHY Ta KOp-

Tabsung 2

XpoHO06io/I0TriYHA XapaKTepUCTUKA MOKAa3HUKIB
BYIVIEBOAHOTO O6MiHy (LUpKaJiaHHHI PUTM) 3a MPOTrpaMoI0
Cosinor-Analisis 2.4 for Excel 2000/XP (n=64)

Moka3HuKn Me3op Amnnityga

M1i0K033, MKMOMIBY/ camuLli 7,69%0,23 0,91+0,36
camui 5,97+0,14 1,57+0,30

Miikorer, Mr/r camuui 2,27+0,09 0,40+0,13
camui 2,27+0,07 0,32+0,05
KopTukoctepoH, camuli 89,85+2,07 49,64+3,62
nKr/mn camui 97,94+2,46 51,09+2,31

TUKOCTEPOHY 51K CYyTTEBO BaXKJIU-
BOI'0 B peryssiii JaHoro MeTabo-
JIi3My CBiIUUTH PO CHH}A3HICTD
aKpodas JaHUX I0Ka3HUKIB y TBa-
puH 060x cratelt 0 03.00 rog, 1o
MOXKe BKa3yBaTU Ha iHTeHcHika-
1[it0 IUPKa/[iaHHUX TPOI1ieciB 06Mi-
HY BYIJIEBOZIB y el nepioa. Tozi
sk 0 09.00 rog BMICT IVIFOKO3U Y
TBapHH 060X CTaTe! Ta [VIiIKOreHy
y cCaMULb MiHIMaJIbHUHY, a Y caM-
1[iB TakoK 6aTudasa BMiCTy Kop-
TUKOCTEPOHY, 1110 BKa3ye Ha IIpo-
Tua3HiCTh Nepebdiry TUM mpotie-
caM, 110 IPOCTEXYOThCS B Ilepio,
akpodaszu (o0 03.00 rop).
3araJibHOBIIOMUU BIJIUB KOp-
THKOCTEPOHY Ha ITpoLiecu MeMb6pa-
HocTabinizanii kiaituH [1]. [Tokas-
HUK, L0 Bifi3epKaJlo€ CTYIiHb
MeM6paHocTabitizaii, - akTuB-
HicTb aMiHOTpaHcdepas cupoBaT-
KU KPOBI, ocKiJIbKU y disiosoriu-
HUX yMOBax JlaHi pepMeHTH y Be-
JIMKIN KIJIBKOCTI JIOKaJ1i30BaHi B
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KopTukocTepoH, nkr/mn
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renatouuTtax (AjnAT - y nuto30-
ai; AcAT - y nuTto30Ji Ta MiToO-
XOH/Ipifix), a X BUXij y MiXKKJIi-
TUHHUH NPOCTIp € pe3y/IbTaToM
3MiHU NPOHUKHOCTI KJIITUHHUX
MeMOpaH.

AHaJti3 OTpUMaHUX IaHUX CBIJI-
YUTh, 1110 akTUBHICTb AAT Ta AcAT
CUPOBATKH KPOBI He XapaKTepH3y-
€TbCSI HASIBHICTIO BUPA3HOTO IUP-
Ka/liaHHOro puTMy. AKkpodasa i 6a-
Thdaza pUTMy akTHBHOCTI ANAT y
TBapHUH 060X CTaTell CUHXPOHHA Ta
criocrepiraerbesi 0 15.00 rof - akpo-
¢aza 3i 3HaYeHHAM MOKa3HKKa 1,19+
40,09 MKMOJIb/TOXMJI /1151 CAMHIIb
Ta 0,97+0,13 MKMOJIb/TOAXMJT AJ1s1
cam1iiB, Tozi ik 6aTrdazao 21.00 rog,
cxuiaiasia 0,87+0,05 MKMOJTb/TOAXMIT
Juist camuiib Ta 0,88+0,06 MKMOJIb/
roAXMJI — Jis caMIiB (TabJ. 3).
Amvmnnityna putmy AnAT cknapa-
ga 0,11+0,03 MKMoOJIb/TOAXMJI
st camuilp i 0,01+0,02 MkMosib/
roIXMJI — JIJisl CaMIIiB IPU Me30-

r 10

-7 r7
R 4 £
A 6 =
s s -
// e 5
s Pid r5 '5
. £
———— - 4 5

03.00 09.00
— —-— KOPTUKOCTEPOH, camuLii

—4&@— rnikoreH, camuui

15.00 21.00

— - — KOPTMKOCTEPOH, camuii

—— rnikoreH, camui

Puc. 2. LMPKOAIGHHUM PUTM KOAMBAHHS BMICTY FTAIKOT€HY TO KOPTUKOCTEPOHY

(n=64)
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Tabsuig 3

IlupkajgianHa akTUBHICTb AJAT i AcAT
B CUPOBaTLi KpoBi mypiB (n=64)

lfoavHa gobun Camuui AHani3 gaHux Camui AHani3 gaHux

AnAT, MKMOJb/roaxmin

03.00 0,97+0,12 0,96+0,06

09.00 0,94+0,05* 0,90+0,09

15.00 1,19+0,09 ++++ 0,97+0,13 ++++

21.00 0,87+0,05 + 0,88+0,06 +
AcAT, MKMONb/rogxmn

03.00 0,74+0,16 0,72+0,13

09.00 0,75+0,09 0,68+0,07

15.00 0,95+0,05 ++4+ 0,90+0,13 ++++

21.00 0,51+0,09 + 0,58%0,07 +

MpumiTtkn:

1) ++++ — akpodasa JoCNiAKyBaHOro NOKa3HUKa;
2) + — 6aTndasa JoCNigKYBaHOIo NOKa3HMKa;
3) ¥ — BiAXUNEeHHA NoKa3HMKa B rpyni TBAPWH OJHi€l CTaTi LOCTOBIPHO 3HaYy LW

(p<0,05) BigHOCHO akpodasn NokasHMKa.

Ta6aunsa 4

XpoHO0O6ioJIOriyHa XapaKTepUCTUKAa aKTUBHOCTI
AnAT Ta AcAT (uMpKajiaHHUMA PUTM) 3a IPOrpamMolo
Cosinor-Analisis 2.4 for Excel 2000/XP(n=64)

[Moka3HuKuK Mesop Amnnityga
camuLli 0,99+0,03 0,11+0,03

AnAT, x :
NAT, MKkMonb/ropxn (=0 0,03+0,04 0,0120,02
cammli 0,74+0,05 0,16+0,06

ACAT, x :
CAT, mKkmonb/ropxn = -0 0,72+0,02 0,10+0,06

pi-0,994£0,03 MKMOJIb/TOXMJI
ta 0,93+0,04 MKMOJIb/TOAXMJI
BigmoBizHO (Tab1. 4).
AxTuBHICTb ACAT Tex Xxapak-
TepU3yeThCsI CHH(}A3HICTIO aKpo-
¢dasu Ta 6aTuda3u MOKa3HUKA Y
IIypiB 060X cTaTel: akpodasa cro-
crepiraeTbcesi 0 15.00 rog - 0,95+
40,05 MKMOJIb/TOAXMJI JIJIS1 CAMHIIb
Ta 0,90+0,13 MKMOJIb/TOAXMJT IJ1s1
cam1iiB, 6aTudasa o 21.00 rox ckia-
Jaaa 0,51+0,09 MKMoOJIb,/TOAXMIT TA
0,58+0,07 MKMOJIb/TOAXMJI BifiTo-
BiJiHO (Tab6s1. 3). AMILTITYIa pUTMY
AcAT - 0,16+0,06 MKMOJIb/TO/1XMJT
Jutst camuib Ta 0,10+0,06 MKMoJb/
roAxMJ — JIJI CaMLiB IpU Me30pi

nokasHuka 0,74+0,05 Mxmosb/
roaxm ta 0,72+0,02 MkMoJsb/
roJixMJ1 BiimoBigHO (TabJI. 4).

TakvM 4YMHOM, eKCllepUMeH-
TaJbHUM LIJISIXOM BCTAHOBJIEHO,
1o akpodasa akTuBHOCTI ANAT
y camuib Ta ACAT y camulib i cam-
i 0 15.00 (Ta6J1. 3) cHHXpOHHA
6aTHdasi BMiCTy KOPTUKOCTEPO-
Hy (Ta6J1. 1), 1m0 MOXKHA MOSICHHU-
TH MPOSIBOM MeMGpaHocTabitiza-
LiMHUX BiacTuBocTel gaHoro 'KC
6e3nocepe/HbO LISIXOM 3HIKEH-
Hsl KJIITUHHOI MPOHUKHOCTI [1].

BHCHOBKHU

1. BMicCT r/It0KO3M IPOTATOM
0O He XapaKTepHU3YEThCS CYT-

JIITEPATYPA

TEBUMU KOJIMBAHHSIMH Y CAMULLb
Ta HasIBHICTIO 6iJiblll BUpa3HOI
LUpKaZiaHHOI AWHAMIKU Y caM-
1iB 3 akpodaszoro o 03.00 rog ta
6atudaszoro o 09.00 rog,.

2. BMicCT ryiKoreHy nediHku
CYTTEBO KOJIUBAETHCA IPOTATOM
Jlo6U y mypiB 060X cTaTeH, a Be-
JIMYMHa OKa3HHKa B akpodasy
(03.00) nepeBu1y€e Taky B 6aTH-
¢dazy (09.00) y 2,7 pa3u y caMullb
Tay 2,6 pasu y caMIiiB.

3. PiBeHb KOPTUKOCTEPOHY CYT-
TEBO KOJIMBAETHCS MPOTATOM J100U:
akpoda3za 03.00 (camuni Ta cam-
i), 6atudasza 15.00 - camuni ta
09.00 - camnii. BctaHoBJieHi Liyp-
KaJllaHHI MaKCUMYMH Ta MiHIMy-
MU BMICTY [IOKa3HUKaA NigTBep-
JDKYIOTb HIYHUM TUI aKTUBHOC-
Ti JaHUX TBApPUH.

4.y uiuynuit nepiop (03.00) y
1ypiB 060X cTaTell cnoctepira-
€TbCSI CHHXPOHHICTb aKpodas3u BMi-
CTY IVIIOKO3H, [JIIKOTeHYy Ta Kop-
TUKOCTepOHY Ta paHkoBui (09.00)
MiHIMyM IJIIOKO3U ¥ TBapUH 060X
CTaTel, IJIiKOTeHy y caMUllb Ta
KOPTUKOCTEPOHY y CaMLiB, L0
BKa3ye Ha npoTudasHicTh nepe-
6iry TuM nporiecam, 1110 NpocTe-
KYIOTbCS B epiof; akpodasu.

5. AktuBHicTb ANAT Ta AcAT
CYTTEBO He 3MIHIOETHCS IPOTATOM
J100H, a He3HaUHe 3POCTaHHS aK-
TUBHOCTI depMeHTiB 0 15.00 fimo-
BipHO 3yMOBJIeHe LIMpKaJiaHHUM
MiHIMyMOM BMIiCTy KOPTUKOCTe-
POHY, BIJIUB SIKOT'0 Ha KJIITUHHY
NPOHUKHICTb 3arajibHOBiIOMUH.

6. [IpoBesieHi XxpoHOMETpUY-
Hi JOCJIiJPKEeHHSI Ha CaMUISIX Ta
CaMUAX 103BOJIMJIN BCTAHOBUTH
BiZICYyTHICTb CyTTEBUX MDXKCTaTe-
BUX BiZIMiHHOCTEHN y LMpPKa/liaH-
Hill JUHaMIili BMiCTy JaHUX MO-
Ka3HUKIB y LypiB, 1110 IPY NIOCTA-
HOBIJi IOJA/IbLINX XpOHOpapMa-
KOJIOTIYHUX AOC/Ii/PKEHDb 3 BUBYEH-
Hsl XpOHOepEeKTUBHOCTI Mpemnapa-
TiB HiBeJIlOE NMUTaHHS BiJ6OpYy
CTaTi LWypiB.
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OCOBJIMBOCTI LIUPKAAIAHHOI AMHAMIKH BYIJIEBOZHOT'O OBMIHY TA AKTUBHOCTI MAPKEPIB LIUTOJII3Y
y LIYPIB

K.0.Kasvko, 0.4.Miuwenko, A.B.KononeHko, T.B.I'op6au*, T.K.l0dkeeuu, C.M./[pozo8o3
HayioHaavHuil ghapmayeemuyHuii yHieepcumem, Xapkiecvkuii HayioHa1bHUll meduyHuii yHieepcumem*
Kawouoei cao0ea: nevinka; yupkadiaHHuill pumm; 8yenesodu; Mapkepu yumosizy

Memoto daHoi po6omu 6ysn10 8cmaHo81eHHs YupkadiaHHoi duHamiku 8y2/s1e800H020 06MIHY ma akmu8Hocmi Mapkepis
yumosisy y camuyb ma camyie wypis. /las peanizayii daHoi memu npogedeHi 8i0nogioHi xpoHogapmakosoziuHi doci-
daiceHHs1 I3 3a60poM Kposi | mKaHUHU neyviHku y docaioHux wypie y HacmynHi 2o0unu do6u: 03.00, 09.00, 15.00 ma 21.00.
B pesysnemami npogedeHux docaidiiceHb 8cmaHo8/1eHa HAasiI8HICMb d0608UX KOAUBAHb PIBHS 2/1iK02eHy, eMicmy Kopmu-
KOCMepOoHy, 2/10KO3U Y caMyie hpu MeHWill 8upasHocmi pummy 0CMaHHboi y camuyb ma nNpakmu4Ha eiocymuicmo yup-
KadiaHHoz2o pummy akmusHocmi AnAT ma AcAT y meapuH 060x cmamell. Cymmesux cmamegux 8idMiHHocmetl Mixc wy-
pamu-camuysmMu ma wypamu-camysamu He gusiseHo. OmpumaHni pesyrsmamu yupkadiaHHoi op2aHizayii 8yesneeo0Ho20
00MiIHy | akmueHocmi MapkKepis yumo.izy y wypie caid epaxogysamu hpu aHaAi3i XxpoHonopmpemy 2enamonpomexKmo-
pie ma iHwWux npenapamis.

OCOBEHHOCTH LIUPKAJJUAHHOM IMHAMUKH YIJTIEBOAHOI'O OBMEHA MU AKTUBHOCTU MAPKEPOB LIUTOJIM3A
Y KPbIC

E.A.Kanavko, 0..Muwenko, A.B.KoHoHeHko, T.B.Iop6au*, TK.I00kesuu, C.M./J[pozogo3
HayuoHaawvHblll hapmayeemuyeckuii yHugepcumem, XapbKo8ckuil HAYUOHA/1bHbII MedUYUuHCKUll yHugepcumem*
Katouesbie cno08a: nevers; yupkaduaHHslll pumm; y2ae600bl; MapKepbl Yumoausa

Lleavio daHHoll pabombl 6b110 ycmaHos1eHUe YupKaduaHHOU OUHAMUKU y2a1e800H020 06MeHA U AKMUBHOCMU MAPKEPO8
Yumo/usa y camok u camyos Kpblc. [ 3mozo nposedeHvl coomeemcmayowue XxpoHoPapMakos02uveckue uccaedo-
8AHUSI € 3a60POM KPOBU U MKAHU NeYeHU UcCaedyeMblx Kpblc 8 caedyrowue yacel cymok: 03.00, 09.00, 15.00 u 21.00.
B pesyabmame nposedeHHbIX ucc/1e008aHUL yCMAHOB8/1HO HAAUYUe CYMOYHbIX KOAe6aHUll ypOBHS 21UKO02eHa, CoO0epiica-
HUsl KOpMUKOCMEPOHQ, 2/110K03bl Yy CAMUY08 NPU MeHbUlell 8bIPAHCEHHOCMU pumma nocaedHell y CamMok U npakmuyeckom
omcymcmeuu yupkaduanHoz2o pumma akmusHocmu AnAT u AcAT y scusomHbix 08yx noos. CywecmeeHHbIX N0/108bIX
omauquli Mexcdy Kpblcamu-camkamu U KpblCaMu-camyamu He 8bls8/1eHo. [lonyveHHble pe3ysbmamsl YUpKaAoUaHHOU
0p2aHuU3ayuu y21e800H020 0OMeHA U AKMUBHOCMU MAPKePO8 YUMOo1u3ad y Kpblc caedyem ydumosl8amsb nNpu aHaau3e
XpoHonopmpema 2enamonpomexkmopos u dpy2ux npenapamos.

Azpeca A1 INCTYBaHHA: Hapifimna go pegaxuii 06.01.2016 p.
61002, M. XapkiB, By./1. KysnnkiBcbka, 12.
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CREATION OF PHARMACEUTICAL COMPOSITIONS WITH THE
ANTIFUNGAL, ANTIMICROBIAL AND KERATOLYTIC ACTIVITY

O.L.Tikhonov, O.E.Frolova*, 0.S.Shpychak

National University of Pharmacy
SI “Lugansk State Medical University” of the Ministry of Health of Ukraine, Rubizhne*

Key words: propolis; "Propolis-Derma” pharmaceutical compositions; antifungal, antimicrobial and

keratolytic action

The microbiological studies of "Propolis-Derma” medicated products (“Propolis-PNH’, “Propolis-PSC” and “Propolis-PCD”)
with the antifungal, antimicrobial and keratolytic activity developed for the treatment of dermatomycoses, pityriasis versi-
color, as well as diseases caused by yeast-like fungi of Candida genus have been carried out. The results of the experiments
conducted indicate that the test samples studied show marked antagonistic properties against gram-positive bacteria
(S. aureus, B. subtilis), the selective antibacterial ability in relation to E. Coli and the expressed antifungal action against
the strains of Candida albicans genus. It has been determined that the pharmaceutical compositions proposed do not re-
veal the adverse action and comply with the requirements of the State Pharmacopeia of Ukraine. They can be used to treat
mycoses in conditions of high resistance of fungi to traditional antifungal drugs.

nder present-day condi-

tions pathogens of fungal
diseases or dermatomycoses are
pathogenic fungi parasitizing on
the human skin and mucous mem-
branes [2, 3]. Data from current
literature sources indicate that
their amount has considerably in-
creased in recent years, therefore,
dermatologists rather often have
to diagnose pathologies with der-
matophytes, yeast-like fungi of Can-
dida genus, molds and dimorphic
fungi, etc. [1]. According to the
WHO data every fifth inhabitant
of our planet is prone to affection
of fungal infection [17]. Among my-
coses of various degree, the fun-
gal diseases of the feet (athlete’s
foot) and nail disorders (onycho-
mycoses) are the most often. Usually
the source of spreading the in-
fection is the sick persons; how-
ever, some fungal infections are
natural part of the microflora of
a healthy person.

For development of affections
of the skin and nails certain con-
ditions are necessary, they inclu-
de weakening of both general and
local immunity, diseases of the en-
docrine system, dysfunction of the

skin that is a barrier between ex-
ternal and internal environment
of the body, excessive sweating,
etc. [14].

First symptoms of the fungal
lesion are itching, discolouration,
appearance of inflammations and
the skin flaking on the affected
areas. However, the main danger
is not discomfort, but the waste
products of fungi that exhibit to-
xic effects on the patient’s orga-
nism [2, 8, 14]. Over time it can
lead to deformation of the skin,
bacterial and viral complications,
therefore, treatment of skin fun-
gal diseases should be as soon as
possible when the first signs appear.

When choosing the pharma-
cotherapy of fungal infections the
preference should be given to sub-
stances and drugs that exhibit a
wide range of the therapeutic ac-
tivity In this respect, the products
of beekeeping and their combina-
tions with biologically active sub-
stances of natural and synthetic
origin, namely the tincture of pro-
polis, dimethylsulphoxide, econa-
zole nitrate, chlorhexidine diglu-
conate, naftifine hydrochloride, the
propolis phenolic hydrophobic drug

0.L.Tikhonov — Doctor of Pharmacy, Honoured Professor of the Department of
Cosmetology and Aromalogy of the National University of Pharmacy (Kharkiv)

0O.Ye.Frolova — a post-graduate student of the Department of Technology of Drugs,
S| “Lugansk State Medical University” of the Ministry of Health of Ukraine (Rubizhne)

(PPHD), the aqueous extract of pro-
polis, etc., are of particular impor-
tance, in our opinion [18].

As aforesaid, the search for new
effective antifungal drugs is also
one of the pressing problems of
practical healthcare.

The pharmaceutical composi-
tions under the conditional name
“Propolis-Derma” (“Propolis-PNH",
“Propolis-PSC” and “Propolis-PCD”)
have been developed for the treat-
ment of dermatomycoses, pityria-
sis versicolor, as well as diseases
caused by yeast-like fungi of Can-
dida genus [4, 5]. According to the
data of pharmacological tests the
active pharmaceutical ingredients
in the composition of water-alco-
hol solutions of “Propolis-Derma”
act on the process of sterol bio-
synthesis and reduce the activi-
ty of squalene epoxidase enzyme
in cellular membranes of fungi, re-
sulting in their death. “Propolis-
PNH”, “Propolis-PSC” and “Propo-
lis-PCD” drugs show the fungici-
dal and fungistatic action in rela-
tion to yeast fungi and the fungi-
cidal action in relation to derma-
tophytes, molds and dimorphic
fungi; they are recommended for
use in mycosis of the scalp, skin
candidiasis, dermatomycosis of
the trunk and extremities.

[t is known from the literary
sources that modern antifungal
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Table 1

The composition of “Propolis-Derma” pharmaceutical
compositions with the antifungal, antimicrobial
and keratolytic action

e, 03 i = Composition of the sample Amount, %
of the sample
" : " Naftifine hydrochloride 0.1
1.“Propolis-PNH Tincture of propolis 99.9
Chlorquinaldol 2.0
M . pen Tincture of propolis 77.2
2."Propolis-PSC Salicylic acid 0.8
96% ethanol 20.0
Chlorhexidine digluconate 8.0
3.“Propolis-PCD” Tincture of propolis 72.0
96% ethanol 20.0

agents should be presented in se-
veral dosage forms, each of which
with certain advantages, it allows
to satisfy the needs of different
groups of patients providing them
the minimum dosage frequency
for convenience [9]. In fungal af-
fections accompanied with the in-
creased skin dryness and crack-
ing it is recommended to apply
the cream. On the contrary, if a
patient complains about itching
and appearance of moist areas on
the skin, it is worth to offer a der-
matological gel. To treat hair (mic-
rosporia), body folds (candidiasis)
or significant skin areas (pityria-
sis versicolor) it is recommended
to use a spray, which can be also
useful for footwear or underwear,
in particular socks, and it will be
able to improve efficacy of treat-
ing fungal pathologies.

The availability of different do-
sage forms provides a comfortab-
le therapy for any form of fungal
skin lesions. It should be noted
that frequency of application and
duration of therapy with “Propo-
lis-Derma” medicated products de-
pend on the nature and severity
of the pathological process.

Materials and Methods

The aim of this work is to de-
velop “Propolis-Derma” pharma-
ceutical compositions with the an-
tifungal, antimicrobial and kera-
tolytic activity. Due to the optimal
ratio active substances and exci-

pients they can exhibit a high the-
rapeutic effect in mixed infectious
diseases of the skin and provide a
wider range of the fungicidal and
antimicrobial action. The compo-
sitions under research are “Pro-
polis-PNH”, “Propolis-PSC” and
“Propolis-PCD”, and they contain:
1) the tincture of propolis and naf-
tifine hydrochloride; 2) tincture
of propolis, chlorquinaldol, sali-
cylic acid and ethanol; 3) the tinc-
ture of propolis, chlorhexidine hyd-
rochloride and ethanol [5, 6, 7].
The compositions of the experi-
mental samples of drugs are pre-
sented in Table 1.

The pharmaceutical compo-
sitions developed (Tab. 1) were
subjected to microbiological acti-
vity tests conducted at the State
Institution “Institute of Microbio-
logy and Immunology named af-
ter L.L.Mechnikov of the National
Academy of Medical Sciences of
Ukraine” under the supervision
of the head of the Laboratory of
Biochemistry of Microorganisms
and Nutrient Media, Candidate of
Biology, senior researcher T.P.Oso-
lodchenko.

The antimicrobial activity of
the experimental samples of “Pro-
polis-Derma” was determined by
the agar (well) diffusion method.
A set of reference strains of such
microorganisms as S. aureus ATSS
6538, E. coli ATSS 8739, P. aerugi-
nosa ATSS 9027, B. subtilis ATSS
6633, C. albicans ATSS 1023 1 and

clinical strains of Candida fungi
were used in the study. The gene-
ral plan of the research was as fol-
lows: tests were carried out by the
method based on the ability of me-
dicinal substances to penetrate into
agar.

Petri dishes were filled with
two layers of the solid medium.
The lower layer was 10 ml of the
melted starvation agar (medium 3),
the upper layer was the nutrient
medium for the corresponding test
strain. After cooling of the lower
layer of agar three steel thin-wal-
led cylinders (the internal dia-
meter - 6.0£0.1 mm, the height -
10.0£0.1 mm) were placed at an
equal distance from each other
and from the edge of the dish.
Around the cylinders the upper
layer was filled with 13.5 ml of the
melted agar cooled to 45-48°C,
mixed with the inoculation dose
of a test microorganism (1.5 ml
of the microbial suspension with
the concentration corresponding
to the type of a microorganism).
After cooling of the upper layer of
agar the cylinders were removed
by a sterile forceps, and 0.25-
0.3 ml of the drug studied was
placed in the wells.

Processing of the results was
conducted in 24 hours by measu-
ring the inhibition zone, including
the diameter of wells. Measure-
ments were performed with the
accuracy up to 1 mm taking into
account the complete absence of
visible growth.

The results obtained were as-
sessed by the following criteria:
e a6 mm diameter area was as-

sessed as the absence of the

antimicrobial effect;

e a7-14 mm diameter area -
as a negligible antimicrobial
effect;

e a15-19 mm diameter area -
as a moderate antimicrobial
effect;

¢ a20 mm and more - as a high
antimicrobial effect.

The data obtained were ana-
lysed by the methods of variation
statistics. The acceptable signifi-
cance level is p < 0.05.
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Table 2

The results of growth inhibition of microorganisms in “Propolis-Derma” drugs under study

The inhibition zone, mm

Name of the sample
S. aureus E. coli B. subtilis P. aeruginosa C. albicans
Sample 1 “Propolis-PNH”" 20 30 * *
Sample 2 “Propolis-PSC” 25 30 * *
Sample 3 “Propolis-PCD” 25 30 * *

Note: “~" - the inhibition zone is absent;

Results and Discussion

The results of the antimicro-
bial activity screening (Tab. 2) in-
dicate the ability of the test sam-
ples studied inhibit the growth of
microorganisms. The results of this
work show that these test sam-
ples exhibit marked antagonistic
properties against gram-positive
bacteria (S. aureus, B. subtilis) and
the selective antibacterial ability
in relation to E. coli.

Considering the expressed ac-
tivity in relation to fungi of Can-
dida genus it was expedient to fo-
cus on determining the antifun-
gal abilities of the samples of the
drugs under study. In our expe-
riments the reference culture of
C. albicans and some cultures of
Candida genus fungi isolated in a
clinical setting were used. The fun-
gi of Candida albicans genus freshly
isolated showed the whole com-
plex of signs inherent to this type
of fungi. The results of the exper-
iment are presented in Table 3.

The results of the screening
in determining the sensitivity of
Candida albicans genus fungi to
the samples of “Propolis-Derma”
pharmaceutical compositions sho-
wed that the reference culture and
clinical strains of Candida albicans
genus fungi were the most sensi-

uxn

- samples require repeated studies.

tive to test samples 1 “Propolis-
PNH” and 2 “Propolis-PSC” (the in-
hibition zone ranged within 40-
55 mm). One should also note the
high sensitivity of clinical strains
to these drugs compared with the
reference culture and the presen-
ce of a high fungicidal activity in
samples 1 and 2 and a moderate
activity in sample 3 “Propolis-PCD”.
Considering analysis of the li-
terature sources and the results
of our own microbiological stud-
ies of “Propolis-Derma” pharma-
ceutical compositions it should be
noted that it is expedient to use
these active substances, in parti-
cular the tincture of propolis, chlor-
hexidine digluconate, chlorquinal-
dol, salicylic acid and naftifine hy-
drochloride, when developing new
domestic medicated products for
dermatological practice.
According to the literature data
and the research results the tinc-
ture of propolis contains approx-
imately seven natural antibiotics
to which microorganisms do not
adapt and about fifty biologically
active substances that lead to a
wide spectrum of the pharmaco-
logical action [18]. The drug is
also applied to treat the patho-
logical conditions caused by bac-
teria [18]. Due to its antifungal
properties it can be successfully

used in yeast, candidal vaginal
infection caused by fungi and in
the case of common fungal infec-
tions - on hands, legs and nails
[11, 13, 15]. The analgesic, emol-
lient and plastic action of propo-
lis allowed to use it as a base for
keratolytic ointments in combina-
tions with other drugs, particu-
larly salicylic acid. The alcoholic
tincture of propolis shows anti-
septic (antibacterial, antiviral and
antifungal), wound-healing, anal-
gesic, antipruritic, antitoxic and
antioxidant properties, decreases
blood clotting, reduces the vascu-
lar spasm, stimulates metabolic
and protective reactions of the
body [18].

Chlorquinaldol is used in in-
flammatory diseases of the mouth,
stomatitis, fungal affection of the
oral cavity, colpitis and vulvova-
ginitis of the fungal and bacterial
etiology, dysentery, salmonello-
sis, bacterial food poisoning, dys-
bacteriosis. However, this substan-
ce does not solve the problem in
case of mycoses complicated by
hyperkeratosis, but effectively pre-
vents the secondary fungal infec-
tions [16].

Salicylic acid is widely used in
organic synthesis and functions
as aplanthormone. Itis a deriv-
ative of metabolism of salicyl -

Table 3
The indicators of the antifungal action of “Propolis-Derma” drugs
The inhibition zone, mm
Name of the sample
C. albicans Clinical strain 1529 | Clinial strain 1434 | Clinical strain 1671
Sample 1 “Propolis-PNH” 52 40 45 45
Sample 2 “Propolis-PSC” 50 53 55 50
Sample 3 “Propolis-PCD” 32 40 30 28
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the most popular drug in the
treatment of acne [10, 18].

Chlorhexidine hydrochloride
is an antiseptic, which is used in
the form of digluconate in the fi-
nished dosage forms. Chlorhexi-
dine has been successfully used
as a skin antiseptic and disinfect-
ant for over 60 years [10].

Naftifine hydrochloride is an
antifungal agent for external ap-
plication, which belongs to the
class of allylamines. It provides a
high activity against various fun-
gi (dermatophites, molds and yeast-
like fungi in vitro), exhibits main-
ly the fungicidal effect on derma-
tophites and molds, as well as fun-
gistatic or fungicidal properties
on yeast-like fungi depending on
their strain.

With regard to the mechanism
of action of most antifungal drugs,
it is associated with interaction
of the key enzymes affecting the
process of the biosynthesis of er-
gosterol, which is part of fungal
cell membranes at the major sta-
ges: acetyl - coenzyme A - squa-
lene - lanosterol - ergosterol [9].
Moreover, the fungicidal action
of allylamines is associated with
disturbance of stage 3 of the er-
gosterol biosynthesis by inactiva-
tion of squalene epoxidase enzy-
me. [t leads to deficiency of ergo-
sterol in the cellular membrane
and accumulation of squalene, which
is a toxic substance that causes
death of the fungal cell [12].

Drugs of this group do not af-
fect the cytochrome P,;, system
and the synthesis of human ste-

roid structures carrying out with
involvement of cytochrome P, -
dependent enzyme - 14 alpha-de-
methylase. Considering the fact
that most drugs are metabolized
by the cytochrome P, system naf-
tifine hydrochloride can be pre-
scribed in mycoses of different etio-
logy to the elderly people with
comorbidities requiring admini-
stration of other medicines [4].

In addition, it was found, for
example, that the action of nafti-
fine hydrochloride depends on the
pH value; the highest activity of
the drug is observed in the range
of the neutral pH values. Naftifi-
ne hydrochloride inhibits squale-
ne epoxidase, suppressing the bio-
synthesis of ergosterol - the es-
sential component of fungal cell
membranes. As a result, deficien-
cy of ergosterol and the growth
of the fungal cells stop.

Hence, the fungistatic action
of naftifine hydrochloride is ex-
plained by insufficient produc-
tion of ergosterol hormone. On the
other hand, accumulation of squa-
lenes associated with inhibition
of squalene epoxidase leads to cer-
tain degenerative intracellular pro-
cesses, for instance, deposition of
lipid droplets. This accumulation
of squalene is not only in cellu-
lar membranes, but also in other
membranes. Disturbance of pro-
perties of membranes and all in-
tercellular processes associated
with lipid membranes can cause
the cell wall damage, and it ex-
plains the fungicidal action of
naftifine hydrochloride.
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CTBOPEHHA ®APMALIEBTUYHUX KOMITO3UIIII AHTUTPUBKOBOI, AHTUMIKPOBHOI I KEPATOJIITUYHOT
AKTHUBHOCTI

0.1.TuxoHos, 0.€.Pponosa*, O0.C.LHInuuak

HayionaavHuil ghapmayeemuqHuii yHieepcumem, JepscasHuii 3ax1ad «/lyzaHcvkuii depicagHull MeduvHUll
yHigepcumem» MO3 YkpaiHu, m. Py6ixcHe*

Katrouosi cnosa: nponoaic; papmayesmuyri komnosuyii «Ilponosic-/flepmax;
npomuepu6bkosa 0is; aHmMuMiKpo6Ha disi; kepamoaimu4Ha dis

IIposedeni mikpobioaoziuHi docaidicenHs AiKy8arbHO-npogirakmuyHux 3acobie «IIponoaic-flepmar («IIponoaic-ITHI »,
«[Iponoaic-1ICX» ma «IIponoaic-IIX/]») 3 npomuzpubko8oio, AHMUMIKPOOHOI0 | KepamoAiMmu4HO0 aKmueHicm, cmeo-
peHux 0151 N1IKY8aHHSI 0epMamoMiKo3is, pi3HO6apEHO20 AUWAI0, @ MAKOKC 3aX80PHEAHb, CNPUHUHEHUX Opixncdiconodi6-
Humu epubamu pody Candida. Pesyabmamu nposedeHux sunpobysaHs cgidouams, wo 0ocaidxcyeaHi mecm-3pasKku Nposis-
J51I0Mb 8UPAdICEHT aHMazoHicmu4Hi 81acmusocmi no 8idHoweHH0 do epamno3umusHux 6akmepiti (S. aureus, B. subtilis)
ma subipkogy aHmubakmepiaavHy 3damuicmoe do E. coli, a makodc supasiceHy aumugyHeanvHy dito 8i0HOCHO wmamis
epubie pody Candida albicans. BcmaHos1eHo, Wo 3anponoHo8aHi hapmayesmuyHi KoMnosuyii He nposi8.A10Mb NO6IYHOT
dii ma sidnosidaoms sumozam JlepscasHoi papmakonei Ykpainu i moxcyms 6ymu sukopucmati 0415 AiKy8aHHs MiKo3ie
8 yM08ax 8UCOKOI pesucmeHmHocmi 2pubkie do mpaduyiliHux npomuzpubkosux AiKapcbKux 3acobis.
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CO3JAHUE ®PAPMALEBTUYECKHX KOMIIO3ULIMI IPOTUBOTPUBKOBOM, IPOTUBOMMKPOBHOM
N KEPATOJIMTUYECKOHU AKTUBHOCTH

A.U.TuxoHos, O.E.®@poaoesa*, O.C.llInuuak

HayuoHaawvHblil hapmayeemuyeckuii yHueepcumem, l'ocydapcmeeHHoe 3agedeHue «/Iy2aHckuil 2ocydapcmeeHHblil
MeduyuHckulii yHugepcumem» M3 YkpauHbl, 2. Py6edcHoe*

Karouesbie caosa: nponoauc; papmayesmuieckue komnosuyuu «lIponoauc-Zlepmar; npomugozpubkogoe, NpomugoMuKpo6GHoe
u KepamoJiumuueckoe delicmsue

IposedeHbl MuKpobuoi02u1eckue ucc1ed08aHus 1e4ebHo-npodusakmudeckux cpedcms «IIponoauc-fepma» («IIponoauc-
IIHI», «[Iponoauc-I1CX» u «Ilponoauc-I1X/]») c npomugozpubko8oll, npomu8oMUKpOOHOU U Kepamoaumu4eckoli ak-
MUBHOCMbI0, CO30AHHbIX 0151 /le4eHUsl 0epMAMOMUKO308, pa3HOYBEMHO20 AUWASL, d MaKice 3a60/1e8aHUll, 8bI38AHHbIX
dpodicacenodobHbiMu epubamu poda Candida. Peayabmambl npo8edeHHbIX UCNbIMAHUL NOKA3bI8alom, Ymo uccaedyemble
mecm-06pa3ybl NPOsIBASII0M BblpaAdiceHHble AHMA20HUCMUYEeCKUe C8olicmaed 8 OMHOWeEeHUU 2pAMNOA0HCUMENAbHbIX 6aK-
mepuli (S. aureus, B. subtilis) u b160poyHyr0 aHmubakmepuabHyr cnoco6Hocms k E. coli, a makoice svipascerHoe anmu-
@yHeasbHOe delicmaue 8 OMHOWeEHUU WMammos epu6os poda Candida albicans. YemaHog1eHo, Ymo npedi0oxiceHHble
dapmayesmuyeckue KOMNO3UYUU He NPOsI8/S0M ho60UHO20 delicmausl u omeeuarom mpebosarusm [ocydapcmaeeHHOU
dapmakoneu YkpauHsl u Mozym 6blmb UCNO16308aHbI 0151 JIe4EHUSI MUKO308 8 YCA08USIX 8bICOKOU pe3ucmeHmHocmu
2pubkos kK mpaduyuoOHHbLM NPOMUBOZPUOKOBLIM 1EKAPCMBEHHBIM CPEICMEBAM.
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