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IllaHoBHI Ko.s1ecu!

@®apMalLieBTUYHUN CEKTOP rajiy3i OXOpOHHU 3/J0POB’s
CbOTOJ|Hi ITpe/iCTaBJIeHUM IOTY>KHUM HayKOBUM Ta KaJi-
POBUM NOTEHLia/I0M, KOHKYPEHTOCIIPOMOXHHUM BHUPO6-
HULTBOM, pO3BUHEHOK Mepexelo allTeYHUX 3aKJIaAiB,
npodeciiHuM iHbopMaliiHUM 10JIEM, aKTUBHUMU I'PO-
Ma/ICbKMMHU OpraHizalisiMy, KOHTPOJIbHO-aHAJIITUYHOIO
CJ1y>K0010, AiAJIbHICTb IKMX CIPSIMOBaHa Ha po30y10BY
Ta YA,0CKOHAJIEHHS Cy4acHOI BITYU3HAHOI papmaliii, BU-
3HAHOI CBITOM.

dapwmallis € oHi€E0 3 HAWBAXKJIUBIIIKX CKJAAJOBUX CUCTEMU OXOPOHH 3/I0POB’sl, Bif IKOI
3QJIeKUTh PO3BUTOK FAPMOHIMHOTIO CYCIIiJIbCTBA Ta JepKaBH, JOCATHEHH rajaysi B [jijiomy,
36epekeHHs 06po6yTY Ta 310poB’s Hallil. BiaaaHicTb 6/1aropo/iHii cnipaBi, paxoBuid J0CBij,
BUCOKHUU npodecioHas1i3M Ta IIMO0Ki 3HaHHA papMaleBTUYHHUX NPaLiBHUKIB BiI3Ha4Y€HI 11 Ha
Jlep>KaBHOMY pPiBHI.

YkaszoM Illpe3sugenTa Ykpainu y 1999 poiui 6ys0 3acHoBaHo npodeciiiHe cBsTO - JleHb
¢dbapMaLieBTUYHOrO npauiBHUKa, 20-piuyHNUM 10BiJIed AKOTO MU CBATKyBaTuMeMo y 2019 pori.
Lle cBATO 00’€JHYE YCiX, XTO CAYKUTh AepxaBi Ta 104aM. CycnizibCTBO MOKJIaZa€ Ha HAaC 0CO-
6JIMBO BiJINOBiZla/ibHi 3aBAaHHS, O4iKy€ KOMIIETEHTHOCTI, iHiI[iaTUBH i TBOPYOro MiZXoAy A0
cnpaBu. KoxeH i3 Hac Ha CBOEMY po60YOMYy MicClii JonOMarae JIroAsgM CaMOBiIJJaHO0 Mpalielo.

HanjionanbHuii papmaleBTUUHUN YHIBEPCUTET BIPOJOBXK AECATUIIITD € iHILlIaTOpOM Ta op-
raHi3aTOpoM NpoBeJieHHS MaclITabHUX papMaleBTUYHUX POPYMiB, 3ycTpiuel, KoHdepeH il
MixkHapogHoro piBHa. H®aY craB Alma Mater gJi51 6araTbox NOKOJIiHb NPOBi30piB Ta papma-
1IeBTIB i Ha ZIiJli peasibHO A0OBIB, 1110 € HAWABTOPUTETHIIIIKUM 3aKJ1aloM BUIOI OCBiTH dpapma-
1eBTUYHOTr0 Npodiio, aJi’ke BiH TaKUM €AUHUN B YKpaiHi, Mae BUCOKOKBaslipiKoBaHUN KaApo-
BUU MOTeHLiaJ i NOTYKHY MaTepiaJibHy 6a3y, 3aBK/JU OYB i 3a/IMIIAETHCH OCEPESKOM TiHOI
dapmaneBTUYHOI OCBIiTH.

ToMy cboroziHi, FOTYIOUUCH 10 TPOBEIEHHS yPOUUCTOCTEN 3 HAaroAu Hauoro npodeciiiHoro
cBaTa - /IHg papmMalLeBTUYHOTO NpaLiBHUKa YKpaiHY, 3alpoLIy0 BCiX Bac, lLaHOBHI KOJIErH, J,0-
JIYYUTUCA A0 L€l cBATKOBOI noaiil. bygemo Hag3BrU4yalHoO paai BiTaTu Bac Ha C1060KaHILMHI
y cJlaBeTHOMY MicTi XapkoBi — dapMaleBTUYHIN CTO/IMII Halllol KpaiHW. 3aB/isiKU Balllik Ko-
NiTKiM Ta BiAAaHiM npalji MU BxKe 6araTo 4oro JOCAIJ/IH, aJie IparHeMo A0 yA0CKOHAJIEHHS i He
3yNHUHAEMOCH Ha JJOCATHYTOMY. PO3BUTOK yCiX CeKTOpiB papMalneBTUYHOI ranysi YKpainy, 10-
TPUMaHHS1 BUCOKHX CTAHAAPTIB AKOCTI, pO3KPUTTS NpodeciiHOro noTeHuiaay CipusiTUMYTh
YIOCKOHAJIEHHIO IKOCTI HaZlaHHA Npo¢deCciiHUX MOCIYT.

YneBHeHa, 10 caMe CHIJIbBHUMU 3YCUJJIAMU MU | B IOAAJIBLIOMY CIIPUATUMEMO PO3BUTKY
Ta epeKTHUBHIN po36y10Bi papMalleBTUYHOTO CeKTOpa i Halloi JiepkaBu!

3 nosaezoro,

20/108a op2aHizayiliHo2o komimemy

pekmop HayioHabH020 papmayesmuyHo2o

YHIgepcumemy Asnna Anamoaniiena Komeiybka
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OpranisaniiHMi KOMiTeT 3apollye Bac B3TH y4acTb B yPOUUCTOCTAX TA
po60Ti HAyKOBO-NMPaKTUYHOI KOHdepeH1iil 3a Mi>kHapoAHOO yyacTio «CyyacHa
spE—C dapmauid: icTopis, peaii Ta nepcneKTUBU PO3BUTKY », IpUCBAYeHUX 20-1 piyg-

QLT v HMLi 3aCHyBaHHA /IHA papManeBTUYHOr0 NpaniBHMUKA YKpaiHu (OCBi{4eHHS
YkpIHTEI Ne 54 Big 31.01.2019 p.), wo Big6yayTeca 20 BepecHss 2019 poky
y M. XapkoBi Ha 6a3i HanjioHasibHOTr0o papmMalieBTUMHOIO YHIBEPCUTETY.

MeToto koHdepeHLlii € i/iBeieHHS MiICYMKiB, 00TrOBOpeHHs peastiit Ta dpop-
MyBaHHS BEKTOPIB i IepCcleKTUB PO3BUTKY papMalieBTUYHOTO CEKTOPA ray-
3i OXOPOHHU 3/10POB’sl.

OpranizaTopu KoHpepeHLii: MiHicTepcTBO 0XOPOHM 340pOB’sl YKpaiHu, MiHicTepcTBO OCBITH | HAYKH
Ykpainu, XapkiBcbKa 06Js1acHa Jiep>KaBHa aAMiHicTpalis, XapKiBcbKa o6Js1acHa pajia, XapKiBcbKa MiCh-
Ka paza, 'O «XapkiBcbKa 06Js1acHa aconjialisg papMaleBTUYHUX NpaliBHUKIB», HallioHasibHUM dpapma-
LeBTUYHUU YHIBEpPCUTET.

Bisnibin feTanbHy iHGopMaliito moa0 y4acti y KoHpepeHIlil BU MoXKeTe OTpUMaTH Ha caiTi Hamio-
HaJIbHOTO papMaleBTUYHOTO yHiBepcuTeTy: http://nuph.edu.ua/nauka/.

OprkoMiTeT KOH}epeHIil:

61002, M. XapkiB, By. [lywmkiHcbka, 53, HanioHanibHUM papMalieBTUMHUN YHIBEPCUTET.
BignoBiganbHu#l cekpetap oprkomitety: KoHoHeHnko Hazisgs MukosiaiBHa.

Ten.: +38(057) 706-30-71, 706-30-66

E-mail: pharm20jubilee@nuph.edu.ua
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CUHTE3 TA AHATI3 BIONOIrN4YHO AKTMBHUX PEHOBWH

UDC 615.454.1: 615.262.1 https://doi.org/10.24959/nph;.19.2240

I. M. Grubnik, Ye. V. Gladukh, N. Yu. Bevz, V. V. Grinenko

National University of Pharmacy, Ukraine

Development of quality control methods of active ingredients
of the gel with the venotonic action

Aim. To develop quality control methods of biologically active substances of liquid extracts from Aesculus hip-
pocastanum seeds and Delphinium elatum roots, which are the main components of the new dosage form in the form
of the gel with the venotonic action.

Materials and methods. Identification of the main biologically active substances of plant extracts was carried
out by chemical reactions and thin layer chromatography in the solvent system of chloroform — glacial acetic acid —
methanol — water (15 : 8 : 3 : 2) using standard samples of escin and allantoin as reference samples. Detection of
chromatograms was performed by treating with phosphatotungstic acid solution. The quantitative determination was
carried out by absorption spectrophotometry in the visible range. Calculation of the quantitative content was performed
by the standard method.

Results and discussion. By chemical reactions biologically active substances of polyphenolic structure were
found in the gel studied. The presence of escin and allantoin in the gel composition was confirmed by the method of
thin layer chromatography compared to standard samples. The quantitative determination of the amount of triterpene
saponins calculated with reference to escin was performed by spectrophotometry in the visible range, and it was from
32 mg to 42 mg in the gel.

Conclusions. The results obtained when performing chemical reactions, the method of thin-layer chromatogra-
phy and the quantitative determination by absorption spectrophotometry allow recommending the dosage form studied
for standardization by the amount of triterpene saponins calculated with reference to escin.

Key words: gel; liquid extract from Aesculus hippocastanum seeds; liquid extract from Delphinium elatum roots;
quality control methods

I. M. Ipy6GHuk, €. B. Magayx, H. l0. beBs, B. B. 'puHeHko
HauioHanbHun bapmaLeBTuYHMI YHIBEpCUTET, YKpaiHa
Po3po6ka MmeToaMK KOHTPOJK AKOCTi AiloYMX IHFPeAi€HTIB refito BEHOTOHI3YH4OI Ail

Meta po6oTu. Po3pobka MeToamk KOHTPOIO SKOCTi GiONOriYHO akTUBHMX PEYOBWH PIAKMX EKCTPAKTIB HACIHHS MipKo-
KaluTaHy i KOPEHIB XXMBOKOCTY — OCHOBHWX CKIagoBUX HOBOI NiKapCbkoi (hOpMM y BUIMAAI rento BEHOTOHI3YHOYOI Ail.

MaTtepianu Ta metoam. |geHTMdikauilo OCHOBHMX BIONOrYHO aKTUBHUX PEYOBUH POCIIMHHMX EKCTPaKTiB MpoBO-
Ounn XiMiYHUMK peakuigMy i METOAOM TOHKOLLapOoBOI Xpomartorpadii B CUCTEMi PO3YMHHUKIB XNOPOOpPM — OLTOBA
Kucnota nbofasiHa — metaHon —eoga (15 : 8 : 3 : 2), BUKOPUCTOBYOUM SIK 3pa3ku nopiBHAHHA C3 ecumHy i C3 anaHToiHYy.
[leTekTyBaHHsi XxpoMaTorpam 3aiicHioBanu o6pobkoto po3dmHoM hocdopHOoBONbdpPamoBoi kKucroTu. KinbkicHe BU3Ha-
YeHHS NPOoBOAMIM MeTofoM abcopbuiiHoi cnekTpodOoTOMETPIT y BUAMMIN AinsHUi. Po3paxyHOoK KinbKiCHOro BMICTy
NPOBOAWMN METOAOM CTaHAAPTY.

Pe3ynbrat Ta ix 06roBopeHHsA. XiMiYHNMY peakuisMy BUABINEHO Y OOCNIAKYBaHOMY refi 6ionoriyHo akTMBHI
crnonyku nonigeHonbHoOi 6ygosn. MeTogom TOHKOLLAPOBOI XpoMaTorpadii y NOPIBHSIHHI 3i CTaHAAPTHMMK 3paskamm
niaTBEepOKEHO Y CKNafi rento HasiBHICTb eCUMHY i anaHToiHy. KinbkicHe BM3HaYeHHS CyMU TPUTEPMNEHOBKX CaroHIHIB
y nepepaxyHKy Ha eCuMH NPOBOAUIN METOAOM CNEeKTPOdOTOMETPIi Y BUAUMIN AiNsAHLUI, SKa ckrnagae y reni Big 32 mr
0o 42 mr.

BucHoBku. Pesynsratv, oTpumaHi Npy BUKOHaHHI XiMIYHWX peakLini, MeToAy TOHKOLLAPOBOiI Xxpomarorpadii Ta
KiNbKiICHOrO BU3Ha4YeHHs MeTogom abcopbuinHoi cnekTpooToMETpil, A03BOMNAIOTL PEKOMEHAYBATW CTaHAapTU3aLito
JocnigxysaHoi nikapcbkol hopMu 3a CYyMOK TPUTEPNEHOBMX CaMOHIHIB Y NepepaxyHKy Ha eCLVH.

Krnroyoei crioga: eenb; piOkull eKkcmpakm HaciHHS 2ipKokawmaHy 38u4aliHo20; PiOKuUl eKcmpakm KopeHesuw, 3
KOPEeHSIMU XXUBOKOCMY fiKapCbKo20; MEMOOUKU KOHMPOIIO SKocmi
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U. M. TpybHuk, E. B. Tmagyx, H. 0. bess, B. B. IpuHeHko
HaumnoHanbHbIN hapmaueBTUYECKU YHUBEPCUTET, YKpanHa

Pa3pa60TKa MeTOAUK KOHTPOIA KayvyecTBa ll:lel;‘ICTByI'OLI.WIX MHrpeameHToB rens
BeHOTOHU3Upyrowero aencreus

Llenb pa6oTbl. PazpaboTka MeTOAMK KOHTPONS Ka4ecTBa GMONOrMyYeckn akTMBHbIX BELLECTB XUAKNX IKCTPAKTOB
CEMSsIH KallTaHa KOHCKOro 06bIKHOBEHHOIO U KOPHEWN OKOMHWKa — OCHOBHBLIX COCTaBMSIHOLLMX HOBOW NEKApPCTBEHHOW
¢opMbI B BUAE rens BEHOTOHU3UPYHOLLIErO AeNCTBUS.

Martepuanbi n metoabl. VigeHTudmKaLmo 0OCHOBHbIX BMONOrM4yecky akTMBHBIX BELLECTB PaCTUTENbHbIX SKCTPaK-
TOB MPOBOAMIN XUMUYECKUMW PEaKLUAMU U METOAOM TOHKOCITOMHOM Xpomartorpacduv B CUCTemMe pacTeBopuTenemn
XnopodopmM — KUCnoTa ykcycHas negsHas — metaHon — Boga (15 : 8 : 3 : 2), ncnonb3ys B ka4ectse o6pasLoB cpas-
HeHus C3 acumHa n C3 annaHTouHa. [leTekTnpoBaHMe XxpoMaTorpaMM OCYLLECTBAANM nocrne o6paboTku pacTBOPOM
docchopHoBONbL(pPamMoBoON KUCNOThI. KonnyecTBeHHOE onpeaenexHve NpoBoaunn MetoaoM abcopOLUMOHHONM CNeKTPo-
doTomeTpun B BUAUMOM obnactu. Pac4et Konm4yecTBEHHOrO CoaepXXaHus NpoBOANIM METOAOM CTaHaapTa.

Pesynbratbl U nx ob6cyxaeHne. XuMMYECKMMU peakumsaMy B UCCNeayeMoM rene obHapyxeHbl Bruonormyeckn
aKTUBHbIE COeQUHEHMUS MONNMEHOMNBHOrO CTPOEHUs. MeTogoM TOHKOCNOMHOM XpomaTorpadumn B CPaBHEHUM CO CTaH-
AapTHbIMK 06pasuammn AoKa3aHO HanmymMe acumuHa 1 annaHtTonHa B cocTaBse rens. KonnyectseHHoe onpeferneHve
CYMMbl TPUTEPMNEHOBbIX CAanoHMHOB B NEPECYETE Ha 3CLIMH NPOBOAWUMM METOAOM CNEKTPOPOTOMETPUM B BUOUMOW
obnacTtun, a UX KONM4ecTBO B rene AOrMKHO OblTb OT 32 Mr 4o 42 M.

BbiBoabl. Pe3ynbraThl, Mony4YeHHbIE NMPU BbIMOMHEHUN XMMUYECKNX peakunii, MeToga TOHKOCIOMHOW XpoMaTo-
rpacmm 1 KONMMYECTBEHHOTO ONMpeaeneHnss MeTOAOM abCcopOLMOHHON CNEKTPOOTOMETPUIN NO3BONAT PEKOMEHO-
BaTb CTaHO4APTU3MPOBATb UCCNEeAyeMYHO NieKapCTBEHHYI0 (DOPMyY MO CyMMe TPUTEPMNEHOBbLIX CarnoHUHOB B NepecyeTe
Ha 3CLVH.

Knroyeenle crioga: eenb; XUOKUL 9KCMpaKm CeMsiH KauimaHa KOHCK020 0ObIKHOBEHHO20; XUOKUU 3KCmpakm

KOpHesUW, C KOPHAMU OKOIMHUKa JieKkapCmeeHHO20, MemoOuKu KOHMpOoJsisa ka4ecmea

Introduction. To date, drugs for external use are be-
coming more widespread. Among them a particular place
is occupied by soft dosage forms such as gels, ointments,
creams and others. A special attention among soft dosa-
ge forms should be given to gels that have high rheo-
logical properties, the penetrating ability and ease of use.

It should be noted that the composition of gels in-
cludes both chemical substances and medicinal herbal
products as active pharmaceutical ingredients.

At the Department of Industrial Drugs Technology
of the National University of Pharmacy a new dosage
form in the form of a gel with the marked anti-inflam-
matory, membrane-stabilizing and antithrombotic acti-
vity has been developed [1]. The pharmacological effect
of the dosage form proposed is achieved due to the pre-
sence of two plant extracts — a liquid extract from Aes-
culus hippocastanum seeds and a liquid extract from
Delphinium elatum roots.

For the further use of the dosage form in medical
practice the prerequisite is to develop methods for quali-
ty control of biologically active substances that are part
ofthe gel. From the literature [2, 3] it is known that Sym-
phytum officinale L. contains a complex of compounds,
among them, mainly, the urea derivative — allantoin, al-
kaloids of the pyrolysidine series, polyphenols and poly-
saccharides. Aesculus hippocastanum L. contains a mix-
ture of triterpenic saponins with the general name of escin,
hydroxycumarins, flavonoids, allantoin, amino acids [4].
Escin is used in chronic and venous insufficiency of va-
ricose and post-traumatic genesis and diseases associated
with the functional impairment of the blood supply. Al-
lantoin, in turn, has an effect on the skin regeneration
repair [1].

Materials and methods. The experimental batch of
“Zhivitan” gel, the liquid extract from Aesculus hippo-
castanum seeds, the liquid extract from Delphinium ela-

tum roots, excipients of the gel, allantoin RS (ISP (Swit-
zerland) GmbX, p.14200043484, 99), and escin RS
(batch 661115, manufacturer of JSC “Halychpharm™),
phosphatotungstic acid (batch 20 of 04.2018, manufac-
turer Belarus) were used in the work.

Reagents meeting the requirements of the State Pharma-
copoeia of Ukraine [5], measuring glassware of class A,
an “Asus” analytical balance (Poland), an Evolution 60s
spectrophotometer (USA) were also applied.

Quality control methods were previously developed
on model mixtures for which the extracts studied and
gel excipients were used.

To identify the biologically active substances (BAS)
of plant extracts in the gel composition some chemical
reactions and thin layer chromatography were used.

Method of BAS determination by chemical reac-
tions. Shake 1.0 g of the gel with 70 % ethyl alcohol
when heating on a water bath, then cool and dilute the so-
lution to the volume of 25.0 ml with the same solvent.
Filter the resulting solution and use the filtrate to carry
out chemical reactions.

Reaction on tannins: to 1 ml of the aqueous extract
of the gel studied add iron chloride (III); a green color
of the solution is observed, and gradually a green pre-
cipitate forms.

Reactions on substances of the flavonoid structure:

* to 1 ml of the alcohol extract from the gel studied
add 2-3 drops of potassium hydroxide alcoholic so-
lution; gradually a yellow color forms;

* to 1 ml of the alcohol extract from the gel studied
add 2-3 drops of the concentrated hydrochloric acid
and metallic magnesium powder; gradually a pink
color forms.

Method of BAS determination by thin-layer chro-
matography. Use chromatographic plates “Silica gel 60”
(Merk Company No. 1.05553).
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Test solution. Shake 1.0 g of the gel with 70 % ethyl
alcohol when heating on a water bath, cool and dilute
the solution to the volume of 25.0 ml with the same sol-
vent. Filter the resulting solution.

Reference solution A. Dissolve 0.01 g of escin RS pre-
dried to constant weight at a temperature of 100-105 °C
in 70 % alcohol while heating on a water bath, cool and
dilute the solution to the volume of 10.0 ml with the sa-
me solvent.

Reference solution B. Dissolve 0.01 g of allantoin
RS in the mixture of methanol and water (1 : 1) and di-
lute the solution to the volume of 10.0 ml with the same
mixture of solvents.

On the start line of the chromatographic plate apply
1 cm strips of 10 pl of the test solution and 10 pl (10 pg)
of the reference solution. Dry the plate in air and place
in a chamber with a mixture of solvents: chloroform —
glacial acetic acid — methanol — water (15 : 8 : 3 : 2).
When the solvent front is 14 ¢cm from the start line, re-
move the plate from the chamber, dry in air for 15 min
and spray with the solution of 100 g/1 of phosphatotungs-
tic acid in 96 % alcohol. Keep the plate in a drying cham-
ber at the temperature of 120 °C for 5 min and examine
in daylight. Treat chromatograms with iodine vapors and
examine again in daylight.

On the chromatogram of the test solution the main
spots similar by color should be detected at the level
of spots on the chromatogram of reference solutions A
and B. On the chromatogram of the test solution the ad-
ditional spots are allowed (Scheme).

The quantitative assessment of BAS extracts was car-
ried out by determination of the quantitative content of
saponins calculated with reference to escin by the method
of absorption spectrophotometry in ultraviolet and visib-
le spectrum ranges by the following method.

Test solution. Place approximately 10.00 g of the gel
in a 100 ml separating funnel containing 10 ml of 0.1 M
solution of hydrochloric acid, add 1 g of sodium chlo-
ride, 20 ml of ether, shake vigorously for 5 min and leave
to complete separation of the layers. Combine the lower
aqueous layer with the previous one, add 30 ml of the mix-
ture of chloroform — 96 % alcohol (5 : 2), stir vigorous-
ly for 2 min, and leave until complete settling of layers.
Then place a gentle chloroform layer in a 250 ml coni-
cal flask with a sieve. Repeat the extraction twice with
the same mixture of solvents in portions of 20 ml and
10 ml, adding them to the previous extract. Evaporate
the chloroform-alcohol extracts to a dry residue under
vacuum on a water bath at the temperature of 50 °C.
Dissolve the dry residue when heating on a water bath

The top part of the plate

a yellow zone
a pale violet zone
Escin: a pale Allantoin: a yellow | @ grayish-yeliow
violet zone zone zone
a grayish-yellow
zone
Reference Reference .
solution A solution B Test solution

Scheme

in 25 ml of 96 % alcohol. Transfer the solution to a 50.0 ml
volumetric flask. Rinse the flask with the dry residue
by two 10 ml portions of 96 % alcohol and add them to
the solution of the dry residue, dilute the solution to the vo-
lume of 50.0 ml with 96% alcohol and mix. To 2.0 ml
of the resulting solution carefully add 8.0 ml of the con-
centrated sulfuric acid and mix.

Reference solution. Dissolve 0.0300 g of escin RS
previously dried to constant weight at a temperature of
100-105 °C in 50 ml of 96 % alcohol when heating on
a water bath, cool, dilute the solution to the volume of
100.0 ml with 96 % alcohol and mix. The shelf life of
the solution is 1 month when stored in a cool place in
a well-sealed container. To 2.0 ml of the solution ob-
tained carefully add 8.0 ml of the concentrated sulfuric
acid dropwise and mix.

In 30 min the optical density of the test solution and
the reference solution was measured on an Evolution
60S spectrophotometer (USA) at a wavelength of 405 nm
in a cell with the layer thickness of 10 mm. As a com-
pensation solution the mixture of 2.0 ml of 96 % alco-
hol and 8.0 ml of the concentrated sulfate acid was used.

The content of saponins (x) in the gel, mg, calcula-
ted with reference to escin was calculated by the formula:

_A;-my-50-10-2-1000-P
*TTA, m, -2-10-100-100 °

where: A, — is the optical density of the test solution;
A, —is the optical density of the reference solution; m, —
is the sample weight of the gel, g; m, — is the sample
weight of escin RS, g; P —is the content of escin in escin
RS, %.

The content of the amount of saponins in the gel
should be from 32 mg to 42 mg calculated with referen-
ce to escin.

Results and discussion. The extract of Delphinium
elatum contains more alantoin, while the extract of Aes-
culus hippocastanum has escin, therefore, it is advisable
to standardize the “Zhivitan” gel studied exactly by these
BAS [2-4].

To identify BAS of the extracts Delphinium elatum
and Aesculus hippocastanum in the gel studied the che-
mical reactions were carried out. Due to these reactions
it was proven that the dosage form contained compounds
of the phenol structure.

The presence of saponins with the triterpene struc-
ture was confirmed by thin-layer chromatography. Plates
with a silica gel “Silica gel 60” were used as a stationary
phase, as a mobile phase such system of solvents as chlo-
roform — ice acetic acid — methanol — water (15:8: 3 : 2)
was applied. Plates were viewed in daylight after treating
with phosphatotungstic acid solution and heating at 120°C.
A spot was observed on the chromatogram of the alco-
hol extract studied from the gel (a pale violet coloration)
at the level of the spot on the chromatogram with the escin
solution corresponding to the color with R; of about 0.53.
After treating the chromatogram with iodine vapors a spot
was observed on the test solution at the level of the spot
on the chromatogram with the solution of allantoin cor-
responding to the color with Rf of about 0.62.
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Fig. 1. Absorption spectra of 1 — the dosage form studied;
2 — placebo; 3 — 0.0008 % solution of allantoin; 4 — the base after
the reaction of formation of phenylhydrazone of glyoxalic acid

It was decided to standardize the gel by the quan-
titative content of allantoin containing both in the ext-
ract of Delphinium elatum rhizomes with roots and the ext-
ract from Aesculus hippocastanum seeds. For the quantita-
tive determination of allantoin in plant products the me-
thod of absorption spectrophotometry in the visible range
is used, it is based on alkaline hydrolysis of allantoin to
allantoic acid. Further oxidation of the reaction mixture
and addition of the phenylhydrazine solution results in
a red coloration of glyoxalic acid phenylhydrazone with
the absorption maximum at 518 nm [6]. When using this
method for the quantitative determination of “Zhivitan”
gel under study it was found that the reaction occurred,
and the resulting colored product had the absorption maxi-
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Fig. 2. Absorption spectra after reaction with the concentrated
sulfuric acid: 1 — escin; 2 — gel extract; 3 — chestnut extract;
4 — placebo

mum at the wavelength of 518 nm. It has been determi-
ned that the extract of Aesculus hippocastanum preven-
ted the quantitative determination, after addition of the same
reagents it formed a colored product at the same wave-
length of 518 nm, probably due to the presence of allan-
toin. The base of the gel is polyethylene oxide; there-
fore, its components also form coloration in these con-
ditions (Fig. 1).

Thus, in this case, the method is not specific.

A more successful attempt was made to standardize
the dosage form studied by the quantitative content of
saponins calculated with reference to escin. The litera-
ture describes the methods for the quantitative determi-
nation of escin in Aesculus hippocastanum L. extracts

120
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10
105
100

Yi, %

. e

. v
ol

80

80 85 90 95

100
Xi, %

105 110 115 120

Fig. 3. The graph of the linear dependence of the optical density on the concentration of the amount of saponins in normalized coordinates
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Table
Parameters Value Criterion 1 Criterion 2 Conclusion
Precision AZ 1.02 <1.60
Accuracy |Zm - 100| 0.16 <0.51 Maintained by the first criterion

by liquid chromatography [7, 8]. For this purpose a well-
known method for the spectrophotometric quantitative
determination of triterpene saponins in the Aesculus hip-
pocastanum extract in the visible range was used [9].
According to the method proposed to determine the quan-
titative content of the amount of saponins first lipophi-
lic substances were removed from the extract studied
and complexes of saponins with sterols were destroyed
by treating with the ester in the acidic medium. It was
found that under the action of acid, except destruction of
saponin complexes, the precipitation of the base and its
extraction into the ethereal layer occurred. Subsequent-
ly, saponins were extracted from the aqueous layer with
a mixture of alcohol and chloroform (2 : 5). The chlo-
roform-alcohol extraction was evaporated to a dry resi-
due under vacuum on a water bath at the temperature of
50°C. The dry residue was dissolved in ethyl alcohol,
the concentrated sulfuric acid was slowly added drop-
wise, and in 30 min the absorption spectra of the resulting
solutions in the range from 300 nm to 450 nm were re-
corded (Fig. 2).

In the case of studying the absorption spectrum of
escin after the reaction with sulfuric acid it was found
that there were two absorption peaks at the wavelengths
of 320 nm and 380 nm the shoulder in the range of
392-405 nm (Fig. 3).

In the case of the reaction with the chestnut extract
used for the manufacture of the experimental batch of
“Zhivitan” gel and the extract from the dosage form the
absorption spectra were characterized by the presence
of maxima at the wavelength of 405 nm. The placebo
practically did not affect the absorption of the solutions
studied since the background absorption effect was 0.95 %,
it was <A, 1.60 %.

According to the results obtained in the study of the li-
nearity of the method it was found that in the range of
the method application selected there was a directly pro-
portional relationship between the concentration of
the amount of saponins in the sample and the optical
density (Fig. 3).

A high correlation coefficient (0.9996 > 0.9981) indi-
cates the linearity of the method within the entire range
of concentrations of 80-120 %. To check the range
of application of the method (accuracy and precision)
the amount of saponins in the gel calculated with referen-
ce to escin (in the range of 80-120 % of the nominal
concentration) was determined (Table).

The experimental results of determining the preci-
sion of the method are characterized by the tolerance
spread of values in relation to the mean and relatively
low standard deviation over the entire range of the con-
centrations under study.

Conclusions and prospects for further research

1. The methods of identification and the quantita-
tive determination of medicinal plant products in the gel
dosage form have been developed.

2. Identification of the biologically active substances
of the liquid extract from Aesculus hippocastanum seeds
and the liquid extract from Delphinium elatum roots has
been proposed to perform by chemical reactions and thin
layer chromatography.

3. The quantitative assessment of biologically ac-
tive substances of gel has been proposed to perform
using the method of absorption spectrophotometry by
the amount of triterpene saponins calculated with refe-
rence to escin.

Conflict of interests: authors have no conflict of
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The analysis of serotonin derivatives from safflower seeds

Safflower, or American saffron, or wild saffron, or thistle (Carthamus tinctorius L.) is found both in the wild form as a
weed and in the cultivated form. About 200 chemical components have been isolated from various organs of safflower,
including coumarins, flavonoids, steroids, glycosides, pigments and fatty oils. To date, safflower is used as a dietary
supplement with the antidiabetic, antihypertensive, antioxidant, anti-inflammatory, reparative and other types of activity.
Taking into account the above-mentioned properties of the plant further pharmacognostic studies of safflower is relevant.

Aim. To analyze serotonin derivatives in domestic varieties of safflower.

Materials and methods. For the preliminary analysis of serotonin derivatives in the alcoholic extract from saf-
flower seeds the paper and thin layer chromatographies (TLC and PC) were used. For further studies of the chemical
composition of the alcoholic extract obtained the high-performance liquid chromatography reversed-phase, UV- and
mass-spectroscopy were used.

Results and discussion. Using the preliminary chromatographic analysis (TLC and PC) of the safflower seed
extracts two substances with an indole heterocycle were identified. On the chromatogram of the HPLC method two
dominant substances were detected, for which the UV- and mass-spectra were determined. These compounds were
identified as N-feruloylserotonin and N-cumaroylserotonin.

Conclusions. For the first time serotonin derivatives have been identified from seeds of domestic varieties of safflower.

Key words: safflower; N-feruloylserotonin; N-cumaroylserotonin

H. B. Monoga', B. I. JIntenHeHko?, O. B. KangaHcbka', M. M. borko?, [l. O. Andepoesa’
" HauioHanbHuUi hapMaLleBTUYHMI YHIBEPCUTET, YKpaiHa

2 AN «[dep>xaBHUA HAyKOBUIA LLIEHTP Nikapcbkux 3acobiBy», YkpaiHa

3 Benropoacbkuin AepaBHUI HaLiOHaNbHWUIA OOCNIAHULBKMIA YHIBEPCUTET, Pocis

AHani3 noxigHUx cepoTOHiHY B HaCiHHI cacpriopy KpacunbHOro

Cadhnop kpacunbHuii abo amepukaHcbkni WwadppaH, abo avkui wadpaH, abo kpacunbHui Yoptononox (Carthamus
tinctorius L.) 3ycTpiyaeTbcsa SK y AUKOMY BUMSAAI K Oyp’siH, TaK i KyrnbTUBYETBCS. 3 Pi3HMX OpraHiB cadhriopy KpacuribHO-
ro BugineHo 6nmsbko 200 xiMiYHMX KOMMOHEHTIB, cepeq SK1X KyMapvHW, onaBoHoigun, cTepoiau, rmiko3vau, nirMeHTn Ta
XUpPHI onii. Ha TenepiluHii Yac cadpnop KpacunbHMN BUKOPUCTOBYETLCS B SKOCTI AIETUYHMX J06aBOK 3 aHTUAiabeTnyHot,
AHTUMNEPTEH3VBHOK, aHTUOKCUAAHTHO, NPOTM3anarbHOK, pernapaTyBHOK Ta iHLIMMK BUAAMU aKTUBHOCTI. 3 ornsay Ha
BULLIEBKa3aHi BacTUBOCTI POCMNHM Nofdarblui hapMakorHOCTUYHI AOCHIAKEeHHS cadpriopy KpacubHOrO € akTyanbHUMU.

MeToto faHoi poboTn ByB aHani3 NoXiAHUX CEPOTOHIHY B CMMPTOBOMY €KCTPaKTi 3 HACIHHSI caddriopy KpacuIbHOro.

MaTepianu Ta metogu. [1na nonepegHbOro aHarsidy noxigHUX CEPOTOHIHY B CMIMPTOBOMY €KCTPaKTi 3 HaCiHHSA
cadnopy KpacurnbHOro BMKOPMCTOBYBANM XpoMaTorpadito Ha nanepi Ta xpoMmaTorpadito B TOHKOMY Luapi COpOeHTy.
[lns noganbLUOro BUBYEHHS XiMIYHOMO CKragy OTPUMAaHOrO eKCTPaKTy BUKOPUCTOBYBaNW METO BUCOKOEMEKTUBHOI
pionHHOI XpomMaTorpadii 3 06epHeHoto dasoto, YP- Ta Mac-cnekTpockonieto

PesynkraTtu Ta ix 06roBopeHHs1. 3a JONOMOror nonepeaHbLoro xpomarorpadpivHoro aHaniay (TLUX Ta IMX) ekctpakTis
HaCiHHA cadriopy KpacunbHOro BOanocs iAeHTUdikysaTn ABi pe4OBUHN 3 iHAOMbHUM reTepoLmKknoM. Ha xpomaro-
rpami metogy BEPX Gynu BUsBREeHi ABi AOMiHYHOYI pe4oBMHM, A51A kX Oynv BCTaHOBMEHI YO- Ta mac-cnekTpu. [daHi
cnonyku 6ynu ineHTndikosaHi sk N-pepyoincepoToHiH Ta N-KyMapoincepoTOHiH.

BucHoBkuW. BnepLue igeHTnikoBaHi NOXigHi CEPOTOHIHY Y BITYM3HSHUX COPTax HaCiHHA cadnopy KPacubHOrO.

Knrovoei cnoea: caghriop kpacunbHul; N-gbepyoincepomoHiH; N-KymapoiricepomoHiH

H. B. Monoga', B. U. NuteuHeHko?, O. B. KaigaHckas', H. H. Boiiko®, [l. A. Andéposa’

' HaumoHanbHbI dhapMaLeBTUYECKMI YHUBEPCUTET, YkpanHa

2N «locynapCTBEHHbIV HAYYHBIN LIEHTP NeKapCTBEHHbLIX CPEACTBY, YkpanHa

3 BenropoAckuin rocyaapCTBEHHBIN HaLMOHarbHbIA UCCneaoBaTensCkuii yHuBepcutet, Poccus
AHanus npou3BogHbIX CEPOTOHMHA B ceMeHax cadhrnopa KpacusnbHOro

Cadhnop KpacunbHbIV UN amepyKaHCKWiA WwadopaH, Unv aukni LwadpaH, unu KpacunbHbii Yyeptononox (Carthamus
tinctorius L.) BcTpeyaeTcs Kak B AMKOM BUAE KakK COPHSAK, Tak M KynbTUBUpyeTcs. M3 pasnunyHbIX YacTen cadnopa
KpacunbHOro BblgeneHo okoro 200 XMMUYeCcKMX KOMMOHEHTOB, Cpean KOTOPbIX KyMapuHbl, (hnaBoHOWAbI, CTepounabl,
MVKO3Uabl, MUTMEHTbI U XUPHble Macna. Ha cerogHsAWwHMIA AeHb cadhnop KpacunbHbIN MCNOMb3yeTcs B kayecTBe Aune-
TUYECKNX JO0OaBOK C aHTUANMABETUYECKON, aHTUIMNEPTEH3NBHOW, aHTVOKCUAAHTHOW, MPOTMBOBOCTANMTENBHON, penapa-
TUBHOW 1 APYrMMW BUAAMUN aKTUBHOCTUW. YUUTbIBAs BbllLleyKa3aHHble CBOMCTBA PacTeHus, AanbHelme papMakorHo-
CTUYEeCKMe nccnenoBaHus cadrnopa KpacurbHOro SBASIOTCA akTyarnbHbIMU.

Llenbto gaHHow paboTbl Oblnl aHann3 NpoM3BOAHbLIX CEPOTOHMHA B CMIMPTOBOM 3KCTPaKTe M3 ceMsiH cadnopa
KpacunbHoro.
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Matepuanbl n metoabl. [1ns npegBapuTENbHOrO aHanv3a npov3BOAHbIX CEPOTOHMHA B CNMPTOBOM JKCTPaKTe 13
ceMmsiH cadhnopa KpacubHOro UCMonb3oBanu xpoMatorpaduio Ha bymare 1 xpomatorpaduto B TOHKOM crioe copber-
Ta. [ing panbHenLwero n3y4eHns XMM1M4ecKoro coctaBa nofy4eHHOro 3KCTpakTa 1NCrnonb30Banu MeTos BblCOKoaddek-
TUBHOW XXWOKOCTHOWM XxpomaTtorpadumm ¢ obpatieHHon dason, YP- n macc-cnekTpocKonmen.

PesynisraTthl n nx obcyxaeHne. C nomoLblo NpeasaputensHOro xpomartorpaguyeckoro aHanmaa (TCX n BX)
3KCTPaKTOB ceMsiH cadhriopa KpacumnbHOro yaanoch MaeHTMuUUmMpoBaTb ABa BELLEeCTBa C MHAOMbHBIM reTePOLKITOM.
Ha xpomatorpamme metoga BOXKX 6bino obHapyeHO ABa OMUHMPYOLMX BellecTBa, A5 KOTopbiX Obinu ycTa-
HoBneHbl Y®- 1 macc-cnekTpbl. [laHHble coefnHeHns Obinv naeHTudnumnpoBaHbl kak N-bepyonncepoToHuH u

N-KymMapouncepoTOHUH.

BbiBoabl. Bnepsble naeHTUMOULMPOBaHbI NPON3BOAHBIE CEPOTOHMHA B OTEYECTBEHHbIX COpPTax ceMsiH cadnopa

KpacumnbHoro.

Knrodeenie cnoea: caghriop kpacurnbHbil; N-gpepyouricepomoHuH; N-KymapousicepomoHuH

Introduction. Safflower (Carthamus tinctorius L.)
is an annual or biennial plant from the family Asteraceae.
Plants are to 150 cm tall. It is an oil-bearing crop well-
known in the world and Ukraine. A number of scientific
and selection organizations of Ukraine are engaged in
creation of varieties of this culture [1, 2]. The plant at-
tracts the attention due to the interesting composition
of fatty oils of seeds, in which the share of linolenic acid
accounts more than 70 %, as well as the flavonoid com-
position of flowers [1, 3].

Such class of compounds from seeds of safflower as
serotonin derivatives (Fig. 1), which have a number of
biological activities — from high antioxidant to analge-
sic and others, is also of interest [4, 5].

The aim of the work was to analyze serotonin de-
rivatives in domestic varieties of safflower.

Materials and methods. The seeds of safflower were
used for the analysis. The safflower was grown at the Bo-
tanical Garden of the National University of Pharmacy
(NUPh). It was dried and standardized according to the re-
quirements of GACP [6].

The seeds of safflower were ground to a particle size
of 0.5-1 mm, the exact weight of the raw material was
collected, and the extraction was performed. It was ini-
tially treated with n-hexane, then the extraction was per-
formed with 70 % alcohol (1 : 30). The extract obtained
was used both for the preliminary chromatographic ana-
lysis and for chromatography-mass spectrometry.

For the preliminary analysis of serotonin derivatives
the paper chromatography (Filtrak No. 11) and the thin-
layer chromatography (Sorbfil, Merck plates) were used
in the following solvent systems: hexane — acetone (8 : 2);
butanol — acetic acid — water (4 : 1 : 2); 15 % acetic
acid [7].

To detect the desired compounds the chromatograms
were treated with reagents that were specific to the indole

OH
H
N
HO | A R
O
N
H

Fig. 1. The structural formulas of serotonin derivatives
(R=H — N-feruloylserotonin; R = OCH, — N-cumaroylserotonin)

heterocycle. After passing of solvents the TLC plates and
paper chromatograms were studied in the visible and UV
light before and after treatment with reagents [7].

The plant extracts obtained were analyzed by HPLC-MS
in a liquid chromatograph system [8].

To study the chemical composition of the extract ob-
tained the reversed-phase high-performance liquid chro-
matography was used. The chromatographic studies were
performed on an “Agilent Technologies 1200 Infinity”
chromatograph manufactured in the USA with an Agi-
lent 1200 autosampler, a vacuum microdegassing device,
a gradient pump and a thermostat of the same series.
Electronic ranges of absorption were recorded using a
spectrophotometric detector with an Agilent 1200 series
diode array (the wavelength range from 200 to 400 nm,
a cuvette with an optical path length of 10 mm, the volume
of 13 mcl), the scanning step was 2 nm. A more detailed
method of analysis is described in [8].

The “Agilent Chem-Station” software was used for
recording and processing spectral data and chromato-
grams.

The following solvents were used to prepare the mo-
bile phases: ultrapure water (for liquid chromatography),
ethyl alcohol 96 % for medical purposes, formic acid.

Results and discussion. The preliminary chromato-
graphic analysis (TLC and PC) of safflower seeds ex-
tracts allowed identifying at least two substances with
an indole heterocycle. These compounds had blue fluo-
rescence in UV light, which varied in ammonia vapors
like hydroxycinnamic acids. The results of HPLC-MS
analysis of the extracts of safflower seeds are presented
in Fig. 2-4.

The HPLC chromatogram (Fig. 2) revealed two do-
minant substances (designated by us as FS — N-feruloyl-
serotonin and CS — N-cumaroylserotonin), for which the UV
and mass spectra shown in Fig. 2-4 were determined.

The above results regarding the UV-spectrum and
the molecular weight in Fig. 3-4 for compounds FS and
CS were in good agreement with the literature data.
Thus, these compounds were identified as N-feruloyl-
serotonin and N-cumaroylserotonin.

Moreover, the results of the HPLC analysis of the etha-
nol extract showed that the relative area of N-feruoyl-
serotonin was 45.1 %, and for N-cumaroylserotonin —
40.6 %.
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Conclusions and prospects for further research 2. Two compounds — N-feruloylserotonin and N-cu-
1. For the first time the analysis of the composition = maroylserotonin have been identified.
of serotonin derivatives in domestic varieties of saf- Conflict of interests: authors have no conflict of
flower seeds has been performed. interests to declare.
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The kinetic spectrophotometric method for the determination
of azlocillin in solutions

Aim. To develop the method for the quantitative determination of azlocillin.

Materials and methods. The study object was Securopen® — a powder of azlocillin (Azl) sodium in vials for preparation of
the solution for injections (Azlocillin, 1.0 g). Peroxomonosulfate acid as triple potassium salt 2KHSO, - KHSO, - K,SO,
(Oxone®) of “extra pure” qualification was used as an oxidant.

Results and discussion. The kinetics of the conjugated reactions of S-oxidation and perhydrolysis of Azlocillin
(Azl) with potassium peroxomonosulfate in the alkaline medium has been studied by the increase of the forming product
light absorbance at 275 nm. The conditions have been optimized, and the procedure of the quantitative analysis of
Azl by the kinetic spectrophotometric method has been developed using potassium peroxomonosulfate as a reagent.
RSD =2.02 %.

Conclusions. The results of the drug analysis obtained by the developed and standard methods are in good
agreement with each other; & = +0.49 %.

Key words: oxidation; azlocillin; validation; potassium peroxomonosulphate; spectrophotometry

C. IN. Kapnosa, M. €. bnaxeescbkuit, O. O. Mosrosa, M. M. Ieawypa
HauioHanbHun bapmaLueBTuYHMIA YHiIBepCcUTET, YkpaiHa
KiHeTuKO-cnekTpothoTOMETPUUYHUIA METO  BU3HAYEHHSA a3nouusliHy Y po3unHax

MeTa. MeToto gaHoi po6oTtu 6yna po3pobka METOAUKM KifTbKICHOrO BU3HAYEHHS a3roLuITiHy.

Matepianu Ta Metoaun. O6’ekTom gocnimkeHHst byB Securopen®— nopoLLok HaTpito asnouuniHy y crnakoHax ans
NpUroTyBaHHs po34nHy Ans iH’ekuin (Asnouunid 1,0 r). K OKUCHUK BUKOPUCTOBYBArN NEPOKCOMOHOCYb(aTHy KUCIo-
Ty y BUmMsAAI noTpinHoi kaniesoi coni 2KHSO, - KHSO, - K,SO, kBanidikauii “extra pure” (Oxone®).

Pe3ynbraTy Ta ix 06roBopeHHs. BuByeHa KiHETMKa CNpshKEHUX peakuii S-OKUCHEHHS Ta neprigponidy asnoum-
NiHy 3 Kanito NepoKCOMOHOCYNbMATOM Yy My>KHOMY CepefoBMLLI 3a CBITNOMOMMMHAHHSAM YTBOPHOBAHOIO NPOAYKTY Npu
275 HM. OnTMizoBaHi YMOBM Ta po3pobrneHa MeToAuKa KifbKiCHOrO BU3HA4YeHHS asnounniHy KIHETUMHUM METOLAOM 3
BMKOPWUCTaHHAM Kanito nepokcomoHocynbgaty. RSD = 2,02 %.

BucHoBku. Pesynsratu aHanidy npenapary, ogep)aHi 3a HoBoOoMnpaLpbOoBaHOK Ta YUHHOK MeToAMKamMu, Aobpe
Y3rofpKyTbCcs Mixk coboto; & = +0,49 %.

Krnroyoei crioea: OKUCHEHHS; a3royuriiH; eanioauyisi; Kasmito mepoKCOMOHOCYMbgham; criekmpogomomempis

C. IN. Kapnoga, H. E. bnaxeesckun, E. A. Mosroeas, M. H. VMBaluypa
HaunoHanbHbIN hapmaleBTUYeCKUA YHUBEPCUTET, YKpaunHa

KnHeTunko-cnekTpogoTomMeTprMueCcKMn MeToa onpegeneHns asnouunimHa B pactBopax

Lens. Llensto gaHHon paboTbl 6bina pa3paboTka METOAMUKU KONIMYECTBEHHOMO ONpeaeneHuns a3nouunmmHa.

Matepuansi u metogbl. O6beKTOM nccnegoBaHus 6bin Securopen®— NOPOLLOK HATpUst asnouunnuHa Bo dna-
KOHax Ans MpUrotoBneHus pactBopa Ans nHbekumin (AsnouunnuH 1,0 r). Kak okMcnmTens Ucnonb3oBanu nepokco-
MOHOCYNbMaTHYO KUCINOTY B BuAe TponHon kanuesow conu 2KHSO, - KHSO, - K,SO, kBanndukauum “extra pure”
(Oxone®).

PesynbsraThl 1 nx obcyxaeHue. V3ydeHa KMHETVKa COMPSHKEHHbIX peakuuni S-okenampoBaHus 1 neprngponmsa
asnouunnMHa ¢ NepokKCoOMOHOCYNbGaTOM Kanusi B LLEMNOYHON cpeae No CBETOMOIMOLLEHNI0 06pasytoLerocs npoaykta
npu 275 HM. ONTUMU3NPOBaHbLI YCroBKsS 1 pa3paboTaHa MeToaMKa KONMMYECTBEHHOMO OnpeaeneHnst asnoununnnHa
KMHETUYECKMM METOLOM C UCMOMNb30BaHNEM NepokcoMoHocynbdara kanus. RSD = 2,02 %.

BbiBoabl. Pesynbrarthl aHanm3a npenapara, nony4yeHHble C MOMOLLbI0 pa3paboTaHHOW 1 CTaHAapTHOW MeToANK,
XOpOLUO cornacyTcsa mexay cobown; & = +0,49 %.

Knroyeenie crioga: okucrneHue; asnoyusniuH; eanudayus; nepoKCOMOHOCYNbham Kanus;
criekmpoghomomempusi

https://doi.org/10.24959/nphj.19.2247

Introduction. Azlocillin (Azl) is an acylampicillin
antibiotic with the extended spectrum of activity and grea-
ter in vitro potency than carboxypenicillins. The activity
of Azl and mezlocillin, new semisynthetic ureidopeni-
cillins, was studied and compared to that of other known
B-lactam antibiotics [1].

Different methods, such as biological, chemical and
physicochemical are recommended for its quantitative

determination. Biological methods are based on the di-
rect antibiotic biological action on a test-microorganism
sensitive to the given antibiotic. Disadvantages of the bio-
logical methods are the long-lasting procedure and the de-
pendence of precision of the results on the external fac-
tors [2].

The extensive literature survey proposes various me-
thods for the quantitative determination of penicillin
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Fig. 1. UV absorption spectra of the system of 2 - 10 mol/l Azl with 2 - 10-3 mol/l potassium caroate
in 0.01 mol/L of NaOH as a function of time (min): 1-3; 2-7; 3-11; 4-15; 5-19; 6-23; 7-27; 8-31

family preparations, such as HPLC, spectrophotometry,
extraction photometry, iodometry, different variants of
voltammetry, electrokinetic capillary chromatography and
densitometry, kinetic analysis [3-11].

The aim of this study was to develop the method
for the quantitative determination of azlocillin.

Materials and methods. All materials were of ana-
lytical reagent grade, and the solutions were prepared
with double-distilled water.

The Azl sodium salt substance (CAS Number 37091-65-9)
was used in the experiment. Azl sodium is the sodium
salt form of Azl, a semi-synthetic agent, the extended
spectrum acylampicillin with the antibacterial activity.
Azl binds to penicillin-binding proteins located inside
the bacterial cell wall, thereby inhibiting the cross-linkage
of peptidoglycans, which are critical components of the bac-
terial cell wall. This prevents the synthesis of the proper
bacterial cell wall, and results in weakening the bacte-
rial cell wall and eventually leading to cell lysis. Its che-
mical structure is (25,5R,6R)-3,3-dimethyl-7-0x0-6-{[(2R)-2-
{[(2-oxoimidazolidinyl)carbonyl]amino}-2-phenyl-
acetyl]amino }-4-thia-1-azabicyclo[3.2.0]heptane-2-carb-
oxylate (C,,H,,N:NaO,S) [12].

Securopen® — a powder of Azl sodium in vials for
preparation of the solution for injections (Azlocillin, 1.0 g),
manufacturer Bayer, Switzerland, was studied in the pre-
sent work.

The procedure for preparing the Azl sodium standard
solution was as follows. 500 mg of the Azl sodium salt
substance was transferred to a 100 ml volumetric flask,
dissolved in 50 ml of double distilled water, and the so-
lution was diluted to the volume with double distilled
water.

Potassium peroxomonosulfate was used as an oxi-
dant in the view of a triple potassium salt (2KHSO; -
KHSO, - K,SO,) of the “extra pure” grade. Its commer-
cial name is Oxone® with the content of active Oxygen
of 4.5 %. It is available, has good solubility and stability
in water. It was proposed for the cefadroxil kinetic spectro-
photometric determination as an analytical reagent. The stan-
dard electrode potential for redox semi-reaction HSO;4 +
2H"+2e¢ —>HSO, +H,0is 1.8 V[13-15].

The procedure for preparing the potassium peroxo-
monosulfate standard solution was as follows. 0.615 mg
of Oxon was transferred in a 100 mL volumetric flask
and diluted to the volume with double distilled water at
20 °C. The solution of potassium caroate was standardi-
zed iodometrically.

Processing of the results was carried out by the “tan-
gent method” (the differential version). The rate was es-
timated by the slope of the linear section of the kinetic
curve A — time (tga,_, min).

The method on the initial rates (tangent method) was
used to collect kinetic data (usually at 275 nm) following
by appearance of the product of the perhydrolysis reac-
tion of Azl. The solution of sodium hydroxide was ther-
mostated in the cell compartment, and then the mixtu-
res of solutions of Azl with the solutions of potassium
peroxomonosulfate (the incubation time of 1 min) were
added to the cell. The resulting solution was mixed tho-
roughly and put into a spectrophotometer. The precision
of the rate determination was usually +2-5 %.

Aliquots of 0.50-10.00 mol L' of the Azl test so-
lutions studied were pipetted into a 50 mL volumetric
flask containing 5 mL of 2 - 10 mol L' KHSOj solution
and mixed well. 5 mL of 0.06 mol L' NaOH solution
was added to the flask, diluted to the volume and mixed
well. The stopwatch was switched on after addition of
the alkaline solution. The increase in absorbance of the so-
lution obtained at 275 nm was recorded as a function
of time for 10 min against the reagent blank. It showed
the dependence of the Azl alkaline solution absorption
against time at 275 nm. They have linear dependence
for the first 10-15 min. The initial rate of the reaction
at different concentrations was obtained from the slope
of the tangent to absorbance time curves. The calibra-
tion graph was constructed by plotting the tangent of
the initial rate of the reaction versus the concentration
of Azl (C, pg mL™").

Results and discussion. The electronic spectra of
the interaction product of Azl with reagents depending
on time are shown in Fig. 1.

The results of the experiment showed that the order
of mixing had its impact on the kinetics and the yield of
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Fig. 2. The scheme of peroxo acid oxidation and perhydrolysis conjugated reactions of Azl

Table 1

Determination of Azl by the kinetic method using KHSO; as an oxidizing agent

Determined by the _ L
Taken, g kinetic method,* RSD (%) S = x—a . 100 % Recovery of the kinetic
X + AX a method (%)
1.346 1.36 +0.029 2.92 +2.03 101.04
2.827 2.84 +£0.041 1.39 +0.46 100.46
5.498 5.55+0.052 0.72 +0.95 100.95

Notes: * Average of seven determinations (P = 0.95).

the reaction. The highest rate of the product accumula-
tion was observed only after prior mixing of the sample
of Azl under study with potassium peroxomonosulfate,
and therefore, with the alkaline solution. The maximum
activity of potassium caroate in the reaction was achie-
ved in the concentration of 2 - 103 mol L.

The theoretical scheme of transformation of the re-
action product is given in Fig. 2.

The calibration plot for kinetic determination of Azl
in the optimal conditions given in Fig. 3 shows that the tga
linear concentration dependence was observed within
the Azl content in the solution — 1-50 ug mL!. This was
a precondition for the possibility of using the kinetic me-
thod in the analysis.

The results obtained by the recommended procedure
were for seven replicate titrations of mixtures containing
three species in various concentrations. It is seen that
Azl can be determined successively with good accuracy
and reproducibility (Tab. 1).

The procedure of Azlocillin assay in vials was as fol-
lows. Azl sodium (ca 500 mg) was weighed accurately,
dissolved in water and diluted to 100 ml. The content
of the mixture was mixed well. 3.0 mL of the solution
obtained was transferred in a 50 mL volumetric flask,
further the calibration graph was constructed. The re-
sulting solution was measured every minute photomet-
rically in a quartz cuvette at 275 nm against distilled
water (compensation solution) for the first 15 min, and
the absorbance kinetic curves against time were construc-
ted. The slope of the linear section of the kinetic curve,
tga, was determined.

The results of the Azl quantitative determination are
given in Tab. 2. The method proposed has good accu-
racy, RSD =2.02 %.

The content of C,,H,,N;NaO,S, g, in one vial (X))
was calculated using the equation:

a,-tga-a
a-igo,

Azl T ’

where: a,, — is the sample weight of the working stand-
ard of Azl, g; tga,, — is the slope ratio of the kinetic
curve in the experiment with the working standard of
Azl, min'; a — is the sample weight of the Azl pow-
der studied, g; @ — is the average weight of the vial, g;

Table 2

The results of of the Azlocillin quantitative
determination in Securopen® dosage form using
potassium peroxomonosulfate (P = 0.95,n = 7)

Nominal Actual Metrological
Azl mass, g g | % characteristics
SECUROPEN’ Bayer (Germany)
1.0018 100.08 | x=1.0072 (100.62 %)

1.0129 101.19 $=+0.01138

0.9956 99.46 S;==0.0043
1.001* 1.0258 102.48 Ax=+0.01054
1.0105 100.95 RSD=1.13%

1.0113 101.03 e=+1.05%

0.9928 99.18 §=+0.62%

Notes: *The content of Azl in the preparation was controlled
by the independent method of iodometric titration [3].
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tga — is the slope ratio of the kinetic curve in the experi-
ment with the Azlocillin solution, min™'.

tge o g0 LA Conclusions and prospects of further research.
ez e B SRS The reaction kinetics of peroxyacidic oxidation and perhy-
0L drolysis of Azlocillin with potassium peroxomonosulfate

40 - in the alkaline medium has been studied. As an oxidizing

30 L agent the potassium triple salt of peroxymonosulfuric

e | acid, 2KHSO; - KHSO, - K,SO,, syn. “Oxone”, was used.

The procedure has been developed, and the possibility of

ca the quantitative determination of Azlocillin in Securopen®

10.

I1.

12.

13.

14.

15.

Bl S .

preparation based on the results of the kinetic spectropho-
tometric method with potassium peroxomonosulfate as a
_ - o reagent has been shown. RSD =2.02 %, & =+0.49 %.
Fig. 3. The calibration plot for the kinetic . . .
determination of Azl using potassium Conflict of interests: authors have no conflict of
peroxomonosulfate interests to declare.
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TEXHONOTIA NIKAPCbKUX MNMPEMNAPATIB

VIK 615.322:615.454:57.013:001.891-022.53 https://doi.org/10.24959/nph;j.19.1

B. I. I'punienxo, JI. C. Kienko, JI. O. bobpunpka, M. M. Mura
HamnionanbHuit papmaneBTHUHUHN yHIBEpCUTET, YKpaiHa

Pi3nko-ximivHi gocnimKeHHA NOPOLIKIB POCIMHHUX €KCTPAKTIB
3 METOK CTBOPEHHSA M’AKOI nikapcbKol chopmu ansa tepanil
AepMaTtornoriyHux 3axBoproBaHb

OcTtaHHiMn pokamu npobrnema 36inbLUeHHS KiNbKOCTi 3aXBOPIOBaHb LUKIPY Mae CTiKy TEHAEHLI0 OO 3pOCTaHHs.
Tomy akTyanbHUM MUTAHHSIM Cy4YacHOi hapmaLeBTUYHOT HaykM € CTBOPEHHS HOBMX edeKkTuBHMX hiTo3acobiB ans
NiKyBaHHSA 1epMaTornoriYHnX 3aXBOpioBaHb.

Meta po6otu. [locnigxeHHs (i3nKo-XiMiYHNX XapaKTepUCTUK MOPOLLKIB CYXUX POCIMHHMX EKCTPaKTIB NUCTS LWaB-
Nii NikapcbKOT i KOpeHs coopu XOBTYBATOI.

Marepianu Ta metogu. O6’ekTamun JOCHIOKEHHSA CTanu NOPOLLUKN CyXUX POCMMHHUX €KCTPakTiB NUCTSA LWasnii
NiKapCcbKOi Ta KOpeHsi codhopu >KOBTYBaTOI. [OCNimKEHHA PO3YMHHOCTI Ta MIKPOCKOMit0 NPOBOAUIIM 32 METOAMKaMM
HepxaBHoi hapmakonei YkpaiHu.

Pe3synbraTty Ta ix 06roBopeHHs. opoLwok nucTs waenii nikapcbkoi € ApiGHOANCNEPCHNM i MPaKTUYHO He POo3-
YMHHWUM Y BINbLIOCTI PO34YMHHMKIB; PO3MIp YacTUHOK konueaeTbes Big 0,1 4o 1,6 mkm. HanbinbL piBHOMIpHWUIA iX po3-
noAain NpoCTEeXyeTbCA Y BOAi ounLLeHin, etaHoni 96 % Ta NMEO-400. Po3mip 4aCTMHOK eKCTpakTy codopu >XOBTYBaTO|
konueaeTbca Big 0,1 go 0,8 mkm. Lle no3Bonsie BigHeCTM Moro Ao ApibHoAMCNEepPCHUX NOPOLLKIB. EKCTpakT codopu
)KOBTYBaTOI Ma€e HanbinbLLy PO34YMHHICTb Y BOAI OYMLLEHIN Ta rniuepuHi. PiBHOMiIpHMI po3nodin YacTUHOK crocTepira-
€TbCS B OiNbLIOCTI PO34YMHHMKIB.

BucHoBku. [poBeaeHO BU3HA4YEHHs1 PO3YMHHOCTI POCIIMHHUX eKCTPaKTIB. 3a pesyrbrataMu MIKPOCKOMIYHNX AOCHiAXEHb
BW3HAYEHO PO3MIp X YaCTMHOK.

Knrovoei crnoea: pocnuHHi ekcmpakmu,; Qi3uKo-xiMidHi erracmueocmi; MiKpOCKOMiYHUU aHarni3; M’sika nikapcbka
¢opma

V. I. Hrytsenko, L. S. Kienko, L. O. Bobrytska, M. M. Myga

National University of Pharmacy, Ukraine

Physicochemical studies of powders of plant extracts with the aim of creation
of a soft dosage form for the treatment of dermatological diseases

In recent years, the problem of increasing the number of skin diseases has a steady tendency to increase. There-
fore, the topical issue of modern pharmaceutical science is the creation of new effective herbal medicinal products for
the treatment of dermatological diseases.

Aim. To study physicochemical characteristics of powders of dry plant extracts of Salvia officinalis leaves and
Sophora flavescens root.

Materials and methods. The objects of the study were powders of dry plant extracts of Salvia officinalis leaves
and Sophora flavescens root. The study of solubility and microscopy were carried out according to the methods of the State
Pharmacopoeia of Ukraine.

Results and discussion. The powder of Salvia officinalis leaves is finely dispersed and practically insoluble in
most solvents; the particle size ranges from 0.1 to 1.6 microns. The most uniform distribution of particles is observed
in purified water, 96 % ethanol and PEO-400. The particle size of the extract of Sophora flavescens ranges from 0.1 to
0.8 microns. This makes it possible to refer it to dispersed powders. The extract of Sophora flavescens has the highest
solubility in purified water and glycerin. The uniform distribution of particles is observed in most solvents.

Conclusions. The solubility of dry plant extracts has been determined. According to the results of microscopic
studies the particle size has been found.

Key words: plant extracts; physicochemical properties; microscopic analysis; soft dosage form
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B. W. MpuueHko, J1. C. KneHko, J1. A. bobpuukas, M. M. Mbira

HaunoHanbHbIN hapmaueBTUYeCKNA YHUBEPCUTET, YKpaunHa

PU3MKO-XMMHUYECKMe nccnegoBaHnNs NOPOLLKOB PaCTUTENbHbIX 3KCTPAKTOB C Lenbio
CO34aHNA MArKom nekapcTtBeHHon hopMbl ANs Tepanun AepMaToriorm4ecknx
3aboneBaHumn

B nocnenHve rogpl npobnema yBenMueHnst KonmyecTsa 3aboneBaHuii KoK UMEET YCTOMYMBYHO TEHAEHLMIO K POCTY.
[MoaToMy akTyanbHbIM BONPOCOM COBPEMEHHOW hapMaLeBTUYECKON HAaYKN ABMNSIETCA CO3laHNe HOBbIX 3O(EKTUBHbIX
dmTonpenapaToB ANs NeYeHnss 4epMaTonormyecknx 3abonesaHuin.

Lenb pabotbl. ViccnegoBaHve uUamKo-XUMNYECKUX XapakTEPUCTUK MOPOLLKOB CYyXMX pacTUTENbHBIX 9KCTPaKTOB
NUCTbEB LWandes nekapCTBEHHOIO U KOPHS cohopbl XenToBaTon.

MaTtepuanbl n metogbl. O6bekTamn UccnegoBaHUA CTany NOPOLLKU CYXMX PACTUTENbHbIX SKCTPAKTOB NIUCTLEB
wandes nekapcTBEHHOIO 1 KOPHS cohopbl XKeNToBaToN. ViccnegoBaHue pacTBOPUMOCTU Y MUKPOCKOMMWIO MPOBOANIN
no metoaukam locygapcTBeHHOM dpapmakonemn YKpauHsbl.

Pe3ynkraTbl 1 nx obeyxaeHue. [MopoLLoK NUCTbEB Luandes NeKapCTBEHHOIO ABMAETCS MESKOAMCNEPCHBbIM 1 Npak-
TUYECKM HE pacTBOPMMbIM B 6OMbLUMHCTBE pacTBOpUTENen; pa3mep Yactuy konebnetca ot 0,1 oo 1,6 mkm. Hanbonee
paBHOMEPHOE pacrnpeerneHne YacTul, NPoCnexXnBaeTCs B BoAE O4YMLLEHHON, aTaHone 96 % n MN30-400. Pasmep yacTuy
3KCcTpakTa codopbl xentoBaTon konebnerca ot 0,1 go 0,8 Mkm. 3TO NO3BONSAET OTHECTU €ro K MEeNKoANCNEPCHbIM
nopoLukam. QKCTPaKT codopbl KENTOBATON UMEET HAUOOMbLUY PacTBOPUMOCTb B BOAE OYULLEHHON U IMULEPUHE.

PaBHOMepHOEe pacnpegeneHune Yactuy HabnogaeTcs B OONbLUMHCTBE pacTBopuTenen.
BbiBoakl. [TpoBegeHo onpegeneHne pacTBOpUMOCTm CYXUX pacTuUTerbHbIX 3KCTPAKTOB. Mo pesynbrataM MUKPO-

CKOMUYECKMX UCCIefoBaHunii onpeaeneH pasmep Ux 4actuy,.

Knrodeenle cnoea: pacmumerbHble 3KCmpakmbl; (hu3UKO-XUMUYeCKUe ceolicmea; MUKPOCKONUYeCKUl aHanu3;

Msi2Kkasi flekapcmeeHHasi hoopma

Betyn. He3Baxkaroun Ha 3HaYHI TOCATHEHHS Cydac-
HOT MEIWIIMHH Ta IMTHPOKUI aCOPTUMEHT (hapMaKoIoTid-
HHX 3aC00iB 3a OCTaHHI JECATHIITTS CIIOCTEPITaeThCs
TEHJICHITIS 1O 301TBITEHHS KiJTbKOCTI XBOPHX HA JIepMaro-
noriuHi 3axBoproBaHHs [1]. [omoBHMMEU (hakTOpaMu po3-
BHTKY IIKIPHUX 3aXBOPIOBAaHb € TCHETUYHA CXUIIbHICTB,
301TBIIIEHHS YUCETHHOCTI AJIEPTCHIB, TOTiPIICHHS €KO-
yorii. bararoBikOBHIf TOCBI 3aCTOCYBAHHS JIIKAPCHKUX
POCITHH Ta 3pOCTAIOUNH ITOTINT CepesI MAIli€HTIB Ha (iTo-
TIpenapaTy JO3BOJIAIOTh CTBEP/HKYBATH TIPO MEPCTIEKTHB-
HICTh BUKOPUCTAHHS (iT03ac00iB y apMakoTeparii 3a-
XBOpIOBaHb MKipu. ToMy OHUM 3 TOJOBHHX 3aBIaHb
cydJacHO1 (apMmariii € CTBOPEHHS 1 BIPOBAHKCHHSI Y Me-
JTUYHY TIPAKTUKY BUCOKOS(DEKTUBHUX, JOCTYITHUX Ta SKic-
HUX JIIKApCHKUX 3ac00iB Ha OCHOBI JTIKAPCHKOI POCITHH-
HoOi cupoBuHH. [lepeBaramu Takux mpernaparis € ¢izio-
JIOTiYHA CYMICHICTB 3 OpTraHi3MOM, IIIMPOKHUH CITEKTp Te-
paneBTUYHOT aKTUBHOCTI 010JIOTITHO aKTUBHUX CITOTYK
POCITMHHOI CHPOBUHU, BUCOKHH (DapMaKOJIOTITHHN TTPO-
(hine Oe3rekn, HU3bKUH PiBEHD MOOITHIX €(PEKTiB, MOXK-
JUBICTH BUKOPHUCTAHHS B TIEAIaTPUIHIHN MMPaKTHUIIi, Y Ba-
TITHUX KIHOK Ta B IEPIOJ JIAKTAIIi1 BIIPOIOBK TPHBAJIO-
ro gacy [2, 3].

AHai3 JIiTepaTypHUX DKEPEIT MOKas3as, 1Mo Cepen
JKapChKOi pOCIUHHOT CHPOBUHU IMHUPOKUM CIIEKTPOM
OionoriyHO akTHBHUX pedoBUH (BAP) BOMOMIFOTE TTaBIis
Jikapcbka Ta codopa JKoBTyBaTa. TeparneBTHIHI BJIaCcTH-
BOCTI €KCTPAKTY JINCTS MIABIIi JIIKApPChKOi OOYMOBIICHI
HasIBHICTIO BEITUKOI KiTbKOCTI aKTUBHUX CIIOIYK: ajIKa-
noixis, pmaBoHOIAIB (10 5 %), TyOMIBHUX PEYOBUH
(mo 10 %), edipnoi omii (0,8-2,5 %), ¢penomnis, BiTami-
HiB B, P, ackop6iHOBO1, HIKOTHHOBOI KHCIIOT, KyMapH-
HIB, TUTEPIIEHOBUX Ta TPUTEPIICHOBUX KUCIOT [4, 5].
Hageneni BAP uynHATE ipoTH3anansHIH, paHO3aror0BaTb-
HUM, OAKTEPHITUTHAHN, TOHI3YIOUHMA, aHTUCETTUIHIN e]ek-
TH, 3MEHITYIOTh 00JIbOBUN CHHAPOM [6].

OCHOBHI aKTHBHI KOMIIOHEHTH CYXOTO €KCTPAKTY KO-
penst coopu KoBTyBaToi — GeHONMbHI CTIOMyKH ((praBa-
HOHU, XIHOHH, XaJJKOHHW, KyMapyuHH ), MAaTPHUH, OKCHMAaT-
puH, copopuarH, OKCUCOPOPUINH, ATKAIOITH, (IIaBO-
Hoimu [7, 8]. OkpiM 11boTO, cohopa KOBTyBaTa MiCTHTH
3,3 % anxamnoinis ta 1,5 % ¢maBoHOimIB.

BigmideHo, mo eKCTpakT KopeHs cohoph KOBTyBa-
TOi MPUTHIYYE HAAMipHE BUPOOICHHS TPAHCKPHUTIITIIHO-
ro daxropa NF-kB (MarpuH, okcuMatpuH). Takox ekc-
TpakT iHTi0ye mporeinkinazanii komruiekc ERK/RSK?2,
KW OJIOKy€ Tiepeiady CUTHAITY PO BUHUKHEHHS 3ar1a-
JICHHS 3 IUTOKIHIB, TAKUX SIK iIHTEpIeHKkiH-6 [9]. 3a pa-
XYHOK HasBHUX Tpymll BAP codopa sxoBTYyBaTa YMHHUTH
MIPOTH3AMAILHY, aHTHOAKTEPiaTbHY, 00JIE3aCITOKIHITHIRY,
npotucBepOiKHY BUaH 1ii. CaMe 3aBISIKH ONTUMANTBHINA
KOMOIHAITT TIKapChKUX POCIIMH MOYKJIUBE JTOCATHECHHS
MaKCHMAaJIBHOTO (hapMaKOTepareBTHUHOTO eheKTy (iTo-
rperapary.

Mertoro Hamoi poOOTH CTaNI0 AOCTIHKEHHS (Bi3UKO-
XIMIYHUX XapaKTePUCTHK MTOPOIIIKIB CYXHUX POCITUHHUX
eKCTPaKTIB JIUCTS MIaBIil JIIKapChKoi 1 KopeHs codopu
JKOBTYBAaTOI 3 METOIO CTBOPSHHS M’ SIKOI JTIKAPCHKOi (hop-
MH TSI Teparii AepMaTOIOTITHIX 3aXBOPIOBAHb.

Marepianau Ta Mmetogu. O0’eKTaMH IO CITiKEHHS
CTaJIV TIOPOIIIKH CYXUX POCITMHHUX €KCTPAKTIB JIFICTS IIIaB-
T TiKapchKoi Ta KOpeHs coPpopH KOBTYBATO1.

MiKpOoCKOITIYHUH aHaJIi3 TIPOBOIMIIN 32 JOITOMOTOIO
nmaboparopHoro Mikpockory «Konus-Akademy», ocHa-
meHoro Bigeokameporo ScopeTek DCM510. s Bizy-
ayizarii OTpIMaHuX 300pa’keHb BUKOPUCTOBYBAIH TIPO-
rpamHe 3ade3meucHHs ScopePhoto™ (version 3.0.12.498).

Po34rHHICTE Ta MIKPOCKOTIIO MPOBOIWIIH 33 METO-
nukamu JlepskaBHoi (hapmakorei Ykpainm [10].

Pe3ynbTaTn Ta iX 00roBopeHHs. JlocmimkeHHs po3-
YHHHOCTI TIOPOIIKIB CYXHX POCITHHHUX SKCTPAKTIB JIHCTS
IaBJil JiKapchKoi Ta KOpeHs coopH KOBTYBATOT ITOKa-
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Tabmuia

PesynbTraTit po3uMHHOCTI TOPOUIKIB POCTMHHUX eKCTPAKTIiB

Po3umHHicTb

Po3unHHMK - p— " " "
CYXUI eKCTPAKT NINCTA WaBii NiKapCbKoi CYXMI eKCTPaKT KopeHs codopu >KOBTYBATOI
MmiyepuH po3unHHUM (1 : 20) po3uUnHHMM (1 :15)
[MEO-400 NPaKTUYHO He po3unHHKIA (1 : 12000) NPaKTUYHO He pPo34mHHKIA (1 :11000)
Onia KyKypy#a3aHa NpakTNYHO He po3unHHMI (1:11000) Mano po3urHHui (1 : 7000)
MNponineHrnikonb NPaKTUYHO He po3unHHMIA (1 : 12000) Mano po3unHHu (1 : 8000)
EtaHon 96 % (1:11000) Masnio po3umHHU (1 : 9000)

NPaKTUYHO HE PO3UYNHHUI
PO3YnMHHUM (1: 15

)

Bopa ouniiera

po3unHHMI (1 : 20)

3aJIM, 110 X PO3UYMHHICTh 3aJIECKUTH BiJl BUAY PO3UMH-
HUKa. Pe3ynprati po34nHHOCTI MOPOLIKIB POCIUHHHUX
€KCTPAaKTiB HAaBE/ICHI B TAOJHIII.

Sk BUIHO 3 AaHKX TAOMHL, TOPOLIOK EKCTPAKTY JIHC-
TSI [IaBJT1 JTIKAPCHKOI IPakTHYHO He po3unHHMiT B [TEO-400,
oJ1ii KyKypyn3sHii, nporiennikoii (111N ta eranomi 96 %.
PO3YMHHICTB MOPOLIKY EKCTPAKTY KOPEHS cOPOPH KOB-
TyBaroi 30inbIryBasiack B psay IIEO-400 — eranon 96 % —
[II" — omist KyKypya3siHa —BOJia OUHUIIIEHA — IIILEPHH.

3a pe3ynapraTaMy MPOBEICHUX JIOCTIHKESHb TIOPOLII-
Ky CYXOT0 eKCTpPaKTy JIUCTS IIaBJii JIIKapchKoi Oyiio BCTa-
HOBJICHO, III0 PO3Mip YaCTHHOK Y JOCII/DKYBaHUX PO3-
YMHHUKAX KonmBaeThes Bix 0,1 mo 1,6 MM (puc. 1).

Sk BumHO 3 puc. la i 10, HaliMeHIHI PO3MIp YacTH-
HOK €KCTPAKTY JIFCTS IIaBii CIOCTEPIracThes B CYCIICH3I-
sx 3 Bogoto ouutieHoro (0,1-0,4 MkM) Ta TIIiIIEpUHOM
(0,3-0,8 MKM). Y maHMX PO3YMHHMKAX EKCTPAKT SIBISIE COOOO
JpiOHOMMCTIEpCHMIA TTOpOIIOK po3MipoM Bix 0,1 1o 0,8 MKM.

i .
ERT N
=@ %
Puc. 1. CycneHsii cyxoro eKcTpakTy N1CTS LaBnii NikapcbKoi B Pi3HUX PO3YMHHMKAX: @ — BOAA OYULLEHA;
6 — rniuepwH; B — onisa KyKypyAssHa; r — etaHon 96 %; a — IMl; e — MEO-400



VISNIK FARMACIT 1 (97) 2019

ISSN 2415-8844 (Online) 23

Puc. 2. CycneHsii cyxoro ekcTpakTy KopeHsi cohopy >KOBTYBaTOI B Pi3HUX PO3YMHHMKAX: @ — BOAA ounLleHa; 6 — rmiuepwuH; B — onis

Bcranosieno, mo B onii KyKypyazsHii (puc. 1B) Ta
eranoni 96 % (puc. 1r) 9acTHHKN MatOTh IPUOIN3HO OTHA-
xoBuit po3mip (0,7-1,3 mxm Ta 0,5-1,3 MKM BiJIIIOBIJTHO).

Hapuc. 111 1e HaBeneni ororpadii yacTHHOK mopori-
Ky eKCTpakTy JucTs masnii siikapebkoi B [T 1 8 [TEO-400.
AHai3 JaHuX 1O0Ka3aB, M0 PO3MIp YACTHHOK KOJHBA-
erbest Big 0,3-1,5 mxwm 10 0,4-1,6 Mmxm. Pesynbsraru mpo-
BEJICHUX JIOCTIJKEHb PO3IOJILTY YACTUHOK CBITYaTh, [0
HAWOLIBII PIBHOMIPHHUI PO3NOJIIT MPOCTEKYETHCS Y BOJI
ountieHiii, eranom 96 % ra I[TEO-400.

AHaIi3 pe3ynbTaTiB A0CTIHPKEHb PO3MIpY YACTHHOK
MIOPOIIKY CYXOTO €KCTPAKTy KOPEHsI coopu KOBTyBa-
TOi B PI3HUX PO3YMHHUKAX TOKa3aB: PO3MIP YaCTHHOK
rkomuBaeThes Bix 0,1 mo 0,8 MKM, 110 JO3BOJISIE BiTHEC-
TH WOTO JI0 JIPiOHOMMCIIEPCHUX MOPOIIKIB (puc. 2).

3a pe3yabraraMu MiKpOCKOIIIYHUX JIOCIIJKEHb 110-
POIIIKY CyXOT0 eKCTPAKTy KOpPEHs COOpH KOBTYBATOI y
BOJIi ouHIIeHiH (puc. 2a) 1 minepuHi (puc. 20) BCTaHOB-
JICHO, III0 eKCTPAKT SIBJISIE COOO0I0 IPIOHOMCIICPCHUH TIO-
poriok 3 po3mipoM gacTuHOK 0,1-0,2 MKM.

KyKypyAassiHa; r — MI7; o — etaHon 96 %; e — MEO-400

SIx BUAHO 3 pHC. 2B-2]1, YACTUHKU [TOPOLIKY B OJIii
KyKypy[3sHii, eranorni 96 % rta [1I" marots nmpubim3Ho
OJTHAKOBH po3Mip, mo ctaHoButh 0,1-0,6 mxm. Haii-
OlIbIIMIT PO3MIp YACTMHOK MOPOLIKY CIIOCTEPIraeThCs
B po3unHHUKY [TEO-400 (0,4-0,8 MKM).

Pesynbrary npoBeieHNX MIKPOCKOIIYHHX TOCIIIKEHb
IIOPOLIKY CyXOI'0 €KCTPAKTy CO()OpPH >KOBTYBATOl M1OKa-
3aJIH, 10 PO3MipH YACTHHOK 301JIbIIYBAJINCh B Psiy BO-
Jla OUMILEHA — NILEPHH — oJ1ist KyKypyassiHa — [1I" — eta-
Ho1 96 % — ITEO-400. PiBHOMIpHHUI PO3MIOALIT YaCTH-
HOK CIIOCTEPIraeThcsl B O1IBIIOCTI PO3UMHHHUKIB.

BucHoBKH Ta nepeneKTHBH NOJAIbIINX J0CTKeHb

1. Jocmimxeni (i3uKo-XiMidHI XapaKTEPUCTHKH T10-
POLIKIB CyXMX POCIMHHUX €KCTPAKTIB JIMCTS LIaBIi1 JIi-
KapchKoi 1 KopeHs copopu >KOBTYBATO .

2. Pesynbratyl 10CHIPKEHb PO3UMHHOCTI CyXHX EKCT-
PaKTiB MOKa3aJIH, 110 HOPOIIOK JICTS LIaBIii JiKapCh-
KOi € IpiOHOMUCIIEPCHUM 1 IPAKTUYHO HE PO3UNHHHUHN B
OLIBIIOCTI PO3YMHHUKIB; PO3MIpP YaCTHHOK KOJIMBA€Th-
cs Bin 0,1 no 1,6 Mxm. HaiiGinb1u piBHOMIpHUH po3MO-
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i1 YACTUHOK TPOCTEXKYETHCS Y BOJII OUHMINIEHIH, eTaHo-
11 96 % Ta ITEO-400.

3. Pesynbraru MiKpOCKOTIIYHHX JTOCIIIKEHb PO3Mi-
PY YaCTHHOK €KCTPaKTy co(OpH >KOBTYBATOI TOBEIH, 110
po3Mip yacTHHOK kosuBaeThest Bif 0,1 1o 0,8 mxm. Le 103-
BOJISIE BIIHECTH MOTO JI0 IPiOHOANCIIEPCHUX ITOPOIIIKIB.
Excrpaxr codopu KOBTYyBaTOT Ma€ HAMOUIBITY PO3YHH-

HICTh y BOJII OYMILIEHIH Ta riiepuHi. PiBHOMIpHWMIA po3-
MOJIIJT YACTUHOK CIIOCTEPIraeThCsl B OUIBIIOCTI PO3UMH-
HUKIB.

4. TIpoBeneHi pociipkeHHs OyIyTh BpaxoBaHi Mpu
PO3pOOIIl TeXHOIOTIi M’ K0T JiKapchKoi popmu, a came
MIpY BBEJIEHHI POCIIMHHKUX EKCTPAKTIB JI0 11 cKiIay.

Konduikr inTepeciB: BijcyTHiil.
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NMepcnekTBM CTBOPEHHSA NPOTUBIPYCHOrO NiKapCbKOro
npenapaTty Ha OCHOBi CUPOBUHU CUHTETUYHOIO NOXOAKEHHS

MeTta po6oTn. BuaHayeHHA NepcnekTuBmN CTBOPEHHS NiKapCbKOro npenapaTy Ha OCHOBI iHO3WMHY MpaHoGeKCy Luns-
XOM HayKOBOTO aHaridy XxapakTepUCTVKM Ta aCOPTUMEHTY MPOTUBIPYCHUX NpenapariB Ha (hapMaLeBTUHHOMY PUHKY YKpaiHu.

MaTtepianu Ta metopgn. Matepianom craTTi cnyryBanu nitepaTtypHi gxeperna enekTpoHHUX Ta OPYKOBaHUX BU-
OaHb 3 NpobrnemMaTnkn 3aCTOCYBaHHSA PEYOBUHN CUHTETUYHOTO MOXOAXKEHHS iHO3MHY NpaHObeKCy B CyyacHin hapmako-
Tepanii eniaeMi4yHOro NapoTuTy, BipyCy repnecy nioanHu, LMToMeranoBipycy, Bipycy EnwTenHa-bappa, Bipycy BiTpsHoi
Bicnwu, Bipycy rpuny Ta naparpuny. Pesynsraty 3ibpaHi Ta 0o6pobrieHi 3a 4ONOMOro aHaniTMKo-NopiBHANBHOrO, J10-
riYHOTO | CUCTEMHOrO METOZAIB AOCMIAXKEHHS Ta aHanidy HayKoBuX Mybnikauii y4eHuX pisHMX KpaiH CBITY, BUKNageHHS
MipKyBaHb Ta KOHLIeNTyarbHOT No3uLii aBTopiB NpoaHanizoBaHNX pobiT CTOCOBHO po3pobkM i 3acTOCyBaHHS NPOTU-
BipyCHMX NpenaparTiB Ta cuctemaTusauii 3ibpaHmx gaHux.

PesynkraTtu Ta ix 06roBopeHHsi. PeHoBMHA CUHTETUYHOMO MOXOMKEHHS IHO3MH NPAHOBEKC YMHWTL NPSIMY NPOTUBIPYCHY
Jit0, 3yMOBIEHY 3[aTHICTIO 3B’A3yBaTUCS i3 pubocoMamm BpaXKeHNX BipyCOM KIiTWH, LLO YMOBINbHIOE CUHTES BipyCHOT
PHK (nopyLueHHst TpaHcKpuynLii Ta TpaHCnsLii) | npyu3BoanTb 0 NpurHiveHHs pennikauii PHK- ta JHK-reHoMHWX BipyciB. Takox
npenapaTtam Ha OCHOBI Li€i cybcTaHUii BnacTuBa iHAYKUIA iHTepdepOHOYTBOPEHHS. IMyHOMOAYMOOYI BMAaCTUBOCTI
iHO3MHY nNpaHobekcy 3yMOBMEHI 3aaTHICTIO cybCTaHUii migcuntoBatn andepeHL;toBaHHsA npe-T-nimdoumnTie, CTUMynioBaTn
iHayKoBaHy MiToreHamu nponicepadito T- Ta B-nimdouuTie, nigsuLLyBatn (yHKLiOHaNbHY akTUBHICTb T-niMdoumTIB,
a TaKoX iX 34aTHICTb A0 YTBOPEHHS NiMAOKiHIB. CTUMYMIOETECS CUHTES iHTEpRENiKiHy-1, ekcripecis meMbpaHHUX peuenTopis
Ta 34aTHICTb pearyBaTh Ha NiMAOKIHM i XeMOTaKCUMYHI hakTopu. 3a paxyHOK LUMPOKOro cnekTpa dhapMakornoriYHoi
Ail iHO3MH NpaHoBeKkc CTUMYMIOE NEePEeBaXHO KIMITUHHUI iIMYHITET, O 0COBNMBO ePeKkTUBHO B yMOBaX KMITUHHOMO
iMyHOZeiLmMTy. BCTaHOBMEHO TaKoX, LLIO 3aCTOCYBaHHS iHO3MHY NPaHOBEKCy CNPUSE 3MEHLLEHHIO BUPaXXEHOCTI CUMMTOMIB
iHcbekLii repnecy, TpMBanocTi 3axXBOPIOBaHHS; KpiM TOro, AOCHiXKyBaHa cybCTaHLis 3aaTHa NOTEHLLioBaTU NPOTUBIPYCHY
4ito iHTepepoHy, aLMKIoBIpY Ta iHLLUX NPOTUBIPYCHMX Npenaparis. BullesasHadeHe JOBOAUTL akTyarbHICTb BUKOPUCTaHHS
iHO3MHY NpaHobekcy Sk AN NiKyBaHHS, TaK i Ans NpodinakTUKM rOCTPUX i XPOHIYHMX BiPYCHUX iHCDEKLN.

BucHoBkW. BUCBIiTNeHi akTyanbHi TMTaHHA NiKyBaHHA | IPOMINakTUKM rocTpmx pecnipaTtopHUX BipyCHUX iHAeKLUin
Ha cyyacHomy eTani. HaBegeHo knacudikaLio Ta 0cobnmBOCTi MexaHiamy Aii MoLMPEHNX NPOTUBIPYCHUX NpenapariB.
lMpoBeaeHO MOPIBHAHHS BITYM3HSHMX Ta CBITOBMX AaHUX LLOAO CMeKTpa 3acTocyBaHHA Ta dpapmakororiyHoi 6e3neku
iHO3MHY NpaHobekcy. BMCBITNEHI JoCnioKeHHs cBigyYaTb NPO NEePCNEeKTUBHICTbL CTBOPEHHSA BUPOOHMLTBA cybCcTaHLUii
CYHTETUYHOIO NMOXOMKEHHSA — IHO3MHY NpaHobekcy B YkpaiHi. Po3pobka npoTMBipycHOro npenaparty Ha NOro OCHOBI
CYTTEBO CKOPOTUTb EKOHOMIYHI BUTPATU NMPOMUCIIOBOrO BUPOBHMLUTBA Ta 3MOXe rapaHTyBaTh SIKiCTb MikapCbKoro 3a-
coby, NiaTBEpMKEHY KNiHIYHUMW AOCMIIKEHHAMM.

Knro4oei cnosa: 2cocmpi pecnipamopHi 8ipycHi iHgbekuii; mpomusipycHi npenapamu; iHO3UHy rnpaHobekc
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Prospects for the creation of an antiviral drug based on the raw material of synthetic

origin

Aim. To determine the prospects for the creation of a drug based on inosine pranobex using scientific analysis of
the characteristics and range of antiviral drugs at the pharmaceutical market of Ukraine.

Materials and methods. The material of the article was literary sources of electronic and printed publications on
the problems of the use of the substance of synthetic origin — inosine pranobex in modern pharmacotherapy of epi-
demic mumps, herpes virus human, cytomegalovirus, Epstein-Barr virus, chickenpox virus, influenza virus and parain-
fluenza. The results were collected and processed using the analytical-comparative, logical and systematic methods
of research and the analysis of scientific publications of scientists from different countries of the world, explanation of
the reasons and the conceptual position of the authors of the works analyzed on the development and application of
antiviral drugs and systematization of the data collected.

Results and discussion. The substance of synthetic origin, inosine pranobex, has a direct antiviral effect due to
its ability to bind to the ribosomes of infected cells, slows down the synthesis of viral RNA (transcriptional and trans-
lational impairment) and leads to inhibition of replication of RNA and DNA-genomic viruses. Induction of interferon
formation is also characteristic for the drugs on the basis of this substance. The immunomodulating properties of
inosine pranobex are due to the ability of the substance to enhance the differentiation of pre-T-lymphocytes, stimulate
mitogen-induced proliferation of T-and B-lymphocytes, increase the functional activity of T-lymphocytes, as well as
their ability to form lymphokines. The synthesis of interleukin-1, the expression of membrane receptors and the ability
to respond to lymphokines and chemotactic factors are stimulated. Due to the wide range of the pharmacological ac-
tion, inosine pranobex stimulates mainly cellular immunity, which is especially effective under conditions of cellular
immunodeficiency. It has been also found that the use of inosine pranobex helps to reduce the severity of symptoms
of herpes infection, duration of the disease; in addition, the substance studied can enhance the antiviral effect of inter-
feron, acyclovir and other antiviral drugs. The above facts prove the relevance of the use of inosine pranobex both for
the treatment and prevention of acute and chronic viral infections.
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Conclusions. The article highlights the current issues of the treatment and prevention of acute respiratory viral
infections at the present stage. The classification and features of the mechanism of action of common antiviral drugs
are given. A comparison has been made between domestic and international data on the spectrum of application and
the pharmacological safety of inosine pranobex. The studies indicate the prospects of creating production of the substance
of synthetic origin — inosine pranobex in Ukraine. The development of an antiviral drug based on it will significantly
reduce the economic costs of industrial production and will be able to guarantee the quality of the medicinal product
confirmed by clinical studies.

Key words: acute respiratory viral infections; antiviral drugs; inosine pranobex

A. C. byppak', I. N. bopesckuin?, M. U. bopliesckas?, C. B. OnenHuk’

"HauunoHanbHbI hapMaueBTUHECKUA YHUBEPCUTET, YKpanHa

2MAO «dapmak», YkpanHa

MepcnekTUBLI CO38aHUA NPOTUBOBUPYCHOrO fieKapCTBEHHOrO npenaparta Ha ocCHoBe
CbIpbSl CUHTETUYECKOro NponcxoxaeHus

Lenb pa6otbl. OnpegenexHne nepcneKkTnBbl CO3AaHUS NEKapCTBEHHOrO npenapaTta Ha OCHOBE MHO3WHA MpaHo-
Bekca nyTeM Hay4HOro aHanM3a xapakTepuCTUKM U acCopTUMEHTa NPOTUBOBMPYCHLIX MpenapaToB Ha hapmaueBTu-
YECKOM PbIHKE YKpavHbl.

Matepuansi u metoabl. Matepranom ctaTbu CryXuUnu nurepaTypHble UCTOYHUKN ANEKTPOHHBIX M NMeYaTHbIX N3gaHuin
no npobnemartuke NPMMEHeHWs BeLLeCTBa CUHTETUYECKOTO NMPOUCXOXAEHNS MHO3MHA NpaHobekca B COBPEMEHHOW
dapmakoTepanuv anMaeMM4ecKoro napoTuTa, BUpyca reprneca 4enoseka, LToMeranoBsupyca, Bupyca JnwiteniHa-
Bappa, Bupyca BeTpsiHOM ocnbl, BUpYyca rpunna u naparpunna. Pesynstartel cobpaHbl 1 06paboTaHbl C MOMOLLbIO
aHanNMTUKO-CPaBHUTENBHOIO, MOMMYECKOro 1 CUCTEMHOTO METOA0B UCCIEAOBaHNA Y aHanmaa HayyHbIx nybnukaumn
YYEHbIX pa3HbIX CTPaH MMpa, U3NoXeHns CoobpaXKeHnn 1 KOHLENTyanbHON NO3uLMN aBTOPOB MPOaHan“3npoBaHHbIX
paboT no paspaboTke 1 NPMMEHEHNIO NPOTUBOBMPYCHBLIX NPenapaToB 1 cMcTeMaTnsaumm cobpaHHbIX AaHHbIX.

Pe3ynkTaTtbl n ux obeyxaeHue. BelecTBO CUHTETUYECKOTO NPOUCXOXAEHUS MHO3MHA NpaHOBeKC MMeET npsiMoe
MPOTUBOBMPYCHOE AeNCTBME, 0OYCNOBMNEHHOE CMOCODHOCTBIO CBA3BIBATLCS C PUOOCOMaMM MOPaXKEHHbIX BUPYCOM KETOK,
3amennser cuHTes BupycHon PHK (HapyLueHve TpaHCKpUnumMmn n TpaHCRsALmum) U NpuBOAUT K NOAABMEHUIO pennuKkaumum
PHK 1 OHK-reHOMHbIX BMpYCOB. Takke npenaparam Ha OCHOBE 3TOW CyOCTaHLMM CBOMCTBEHHA UHAOYKUMSA MHTepdepo-
HooOpa3soBaHus. ViMmyHOoMOZynuMpyoLme CBOMCTBA MHO3MHA NpaHobekca 00ycrnoBneHbl CNOCOOHOCTLIO CyOCcTaHLmnm
ycunueaTtb anddepeHumpoBaHne npe-T-nMMdoLnToB, CTUMYNMPOBaTL MHOYLMPOBAHHYIO MUTOreHamu nponudepa-
unto T- 1 B-numdoumToB, NoBbIWATb (PYHKLMOHAMbHYH aKTUBHOCTb T-NIMMEOLIMTOB, a Takke UX CNocoBHOCTL K 06-
pa3oBaHunio MMM OKMHOB. CTUMYNUPYETCS CUHTE3 MHTEpPeNknHa-1, akcnpeccus MeMbpaHHbIX PeLLenTopoB 1 CNocob-
HOCTb pearnpoBaTb Ha MMMMOKUHBI U XeMoTakcnyeckme dakTopbl. 3a CHET LUMPOKOro cnekTpa hapmaKkonormiyeckoro
AEeNCTBMA MHO3MH NpaHoBeKc CTUMYNUPYET NPeNMYLLECTBEHHO KIMETOYHbIN MMMYHUTET, YTO 0COBEHHO 3P HEKTUBHO B
YCIOBUSIX KNETOYHOro MMMyHoZeduLUmMTa. YCTaHOBIEHO TaKke, YTO MPUMEHEHME NHO3MHa NpaHobekca cnocobeTByeT
YMEHBLLEHNIO BbIPaXXEHHOCTU CMMMTOMOB MH(PEKLMN repneca, ANUTenbHOCTU 3abonesaHuns; Kpome Toro, uccnegye-
Masi cybcTaHumMs cnocobHa ycunueaTbe NPOTMBOBUPYCHOE AENCTBUE MHTepdepoHa, aumknoBmupa 1 gpyrnx npoTuneo-
BMPYCHbIX MpenapaTos. BeileynoMsHyToe AoKa3blBaeT akTyanbHOCTb MCMOMb30BaHNSA MHO3MHA NpaHobekca Kak Ans
neyeHus, Tak 1 ANs NPoUNaKkTUKM OCTPbIX Y XPOHUYECKNX BUPYCHBIX MHADEKLMA.

BbiBoabl. OcBeLLeHbl akTyanbHble BONPOCH! MeYeHNs N NPOUNaKTUKN OCTPbIX PECNMPaTOPHbIX BUPYCHBIX UH-
dekumit Ha coBpemeHHoM aTane. MNpuBeaeHa knaccugmrkaumsa n 0cobeHHOCTN MexaHn3Ma A4eNCTBUS pacnpoCcTpaHeH-
HbIX MPOTMBOBMPYCHBIX NpenapaToB. [poBeAeHO CpaBHEHNE OTEYECTBEHHbLIX U MUPOBLIX AaHHbLIX MO CNEKTPY npume-
HeHus 1 dbapmakonormyeckon 6esonacHOCTM MHO3MHa NpaHobekca. OcBeLleHHble NCCrefoBaHUsi CBUAETENbCTBYOT
0 MepCcnekTMBHOCTY CO3AaHUsi MPOM3BOACTBA CyOCTaHLMM CUHTETUYECKOrO NPONCXOXAEHNS — MHO3MHa npaHobekca B
YkpanHe. PaspaboTka NpoTMBOBUPYCHOrO Npenaparta Ha ero OCHOBE CYLLECTBEHHO COKPaTUT 3KOHOMUYECKME 3aTpaThl
MPOMBILLIIEHHOrO NPOM3BOACTBA Y CMOXET rapaHTUpOBaTb Ka4eCTBO JIeKapCTBEHHOIO CPeacTBa, NOATBEPXAEHHOE
KNVHNYECKUMW MCCNeoBaHNAMM.

Krroqesnie crioea: ocrmpabie pecriupamopHble 8UPYCHbIE UHGEKLUU; MPOmUSo8UPYCHbIE rpenapamsbi; UHO3UHa rpaHObeKc

Beryn. Toctpi pecniparophi 3axBoproBanHs (I'P3)
abo roctpi pecriparopHi BipycHi iHdexkii (I'PBI), a came
TaK MPUHHATO HA3WBATH 3aCTYyIH, CKIIAAIOTh O1NIbIIe
50 % Bix 3araJibHOT KiJIBKOCTI BCiX 3aXBOpIOBaHb. Lle 3y-
MOBJICHO, B TIEpIITY Yepry, iHPEKIiIHHOIO TPHPOIOI0 Ta-
KHX XBOPOO, 3JaTHUX HIBUJKO PO3MOBCIOMKYBATHCS B
KOJICKTHBI, a TIO-ApyTe, — PI3HOMAITTSAM MIKpOOPTaHi3-
MiB, B TOMY YHCIIi BipyCiB, 5IKi BUKJIHMKAIOTh XBOPOOH.
Came TOMY Ha3Ba 3aXBOPIOBAHHS 1 BKITFOUAE TEPMIiH «Bi-
pycHi». Jlo TakKUX 3aXBOPIOBAaHb BiTHOCSATHCS TPHIL, ITapa-
TpHIL, aJICHOBIPYCHI, PHHOBIPYCHI, EHTEpPOBIPYCHI Ta iHIII
iHdekmii [1]. 3a marmmu BOO3 rocTpi pecmipaTopHi
BipycHi iH(ekmii (['PBI) mopoky BpaxaroTh KOKHOTO
TPETHOTO KUTEIIS TUTAHETH, CKIamxaroun 75 %, a mig gac
emnigemiii — 6mu3bko 90 % Big yciX BUNAAKIB iH(EKITiH-

Hoi marojiorii. I'pun Ta I'PBI mocimarors mepie Micie
cepell MPUYMH THMYACOBOI HEpaIe3/1[aTHOCTI HaceIICH-
HS T 4acTO € MPUYUHOIO PO3BUTKY XPOHIYHOT MATOO-
Tii cepris, JIeTeHb, HUPOK Ta iHmMX opraHis [1, 2].

I'pyna mpemaparis, 10 BUKOPUCTOBYIOThCS (haxiB-
LIMU [T PO LTAKTHKH 1 JTIKyBaHHS TOCTPHX pectipa-
TOPHUX 1H(MEKIIiH, TOCTIITHO 3pOocTae, OMHAK iCTOTHOTO
MIPOrpecy B pe3yabTarax JiKyBaHHs MTOKH 1110 HE CIIOCTe-
piramocs.

VY 3B’3Ky 3 IIUM aKTyaJIbHUM MHUTAaHHAM (papmarii
1 MEIWITMHH € PO3pOoOKa HOBUX TEXHOJOTIH JIIKApCHKUX
MIperapariB i METO/IB JIIKyBaHHS, IO TIOETHYIOTH Oe3-
eKy i e(heKTHBHICTH POBEACHOT Teparrii.

AHaJti3 OCTaHHIX JIOCII/KEHB 1 Ty OITiKaIii CBiTIUTh
Ipo Te, IO OKPEeMi acIeKTH 3 PO3POOKHU JiKapPChKUX
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3ac00iB MPOTUBIPYCHOT JIii 3HANIIIN BIIOOPaKEHHS B
oIyOIiKOBaHUX POOOTax MPOBIAHUX HAYKOBIIB Cydac-
Hocti: mpod. [poroso3 C. M., npod. Tuxonosa O. 1.,
mpod. Apuux T. I, mpod. Crpenprukosa JI. C., mpod.
Hasrsa JIL. J1., mpod. Imamyxa €. B., pod. 3ymanms 1. A.,
mpod. Kazapunosa M. O., mpog. I'pormooro T. A. Ta iH.,
SIK1 TIPOBOJIMIM O CHIIPKSHHSI III0JI0 aHAJTi3y Ta MOIIYKY
HOBHX €(DeKTUBHUX, OC3MEYHHX JIIKApChKUX Ipernapa-
TiB JUISL JTIKYBaHHS TPUILY, Aparpuily, aJeHOBipyCHUX,
PHHOBIPYCHHX, eHTEPOBIPYCHHX Ta iHIHX iH(eKii [3, 4].
Cy4acHUMH YKpaiHCHKUMH BYEHHMH JIOCTI/PKEeH] 3araib-
Hi XapaKTepPUCTUKN MTPOTUBIPYCHUX Iperaparis, 0Co0-
JIMBOCTI TPOIECy PO3POOKH TeHEPUIHHUX peraparis.
[IpoTe nmuTaHHS 3 BUBYCHHS T4 BUPOOHUIITBA MPOTH-
BIpyCHOTO Ipenapary 3 BIACHOTO aKTHBHOTO (apMalies-
THYHOTO 1HIPEIIEHTa B YMOBaX Cy4aCHOTO YKPaTHCHKO-
IO TIOBCAKJICHHS HE CTAJIO NMPEAMETOM aHalli3y Ta po3-
pOOKHM B TEXHOJIOT] JIIKapChKUX Tperaparis [5, 6].

Meta — BU3HAUEHHS MEPCIIEKTUBUA CTBOPCHHS JIi-
KapchKOTO Tpenapary Ha OCHOBI iHO3HTY MpaHOOEKCy
LIISIXOM HAyKOBOTO aHaJli3y XapaKTEPUCTHUKU Ta acop-
THMEHTY NPOTUBIPYCHHX TpernapariB Ha (hapMareBTHY-
HOMY PUHKY YKpaiHu.

Marepianu Ta MeToau. MaTepiajgoM CTaTTi CiIy-
T'yBaJIX JIiTEpaTypHi JuKepela eJIeKTPOHHUX Ta JIPYKO-
BaHUX BUJaHb 3 IPOOJIEMATHKH 3aCTOCYBaHHS PEUOBHU-
HU CUHTETHYHOTO MOXO/KEHHsI 1HO3MHY MPaHOOEKCy B
CydacHiil hapMakoTeparii ermieMi9HOTO TapOTHUTY, Bi-
pycy repriecy JIOANHHU, TUTOMETajIoBipycy, Bipycy Em-
mreitHa-bappa, Bipycy BITpsHOI Bictd, Bipycy Ipuily Ta
naparpuiry. Pesynbrary 3i0pani Ta 06po0ieHi 3a 10mo-
MOTOI0 aHAJIITUKO-TIOPiBHSUILHOTO, JIOTIYHOTO 1 CHCTEM-
HOTO METOJIB AOCHIDKEHHS Ta aHali3y HayKOBUX ITyO-
JKaIii Y4eHUX Pi3HUX KpaiH CBITY, BUKJIQJCHHS Mip-
KyBaHb Ta KOHIIENTYaJIbHOI MO3UIIi] aBTOPiB MpoaHalli-
30BaHHX POOIT CTOCOBHO PO3POOKH 13aCTOCYBaHHS IPOTH-
BIPYCHHX TIpeTiapariB Ta CHCTEMAaTH3allii 310paHuX TaHUX.

PesynbraTi Ta ix 00ropopenHs. OnTuMalsHUM Me-
TOJIOM IMyHOIPO(]iNIaKTUKHU Ta IMyHOTeparii pecripa-
TOPHUX 1H(EKITIH BBAXKAETHCS Crielu(ivHa BaKIIUHAITISA
MIPOTH TPHUITY 1 THEBMOKOKOBOI 1H(EKIIi1, 3aCTOCYBaHHS
IMyHOMOAYISATOPIB MiKpOOHOTO MTOXOKeHHS (OaKTepi-
QIIBHUX JIi3aTiB), BAKOPUCTAHHSI IIpenapariB 3 KOMOiHO-
BaHUMH IMYHOCTHUMYJIIOKOUYOIO 1 IPOTUBIPYCHOIO JIIE€H0
(3,4, 7].

[Ipore, Ha BigMmiHy Bijg aHTHOAKTEpiadbHOI Teparnii,
MIPOTHBIPYyCHA Ma€ 3HaYHO MEHIIINI aCOPTUMEHT JIiKapCh-
KuXx 3aco0iB. Lle 3yMOBIIEHO THUM, IO TiAXOIH 10 TPO-
THBIPYCHOI Teparlil BU3HAYAIOThCS PSIIOM OCOOIMBOCTEH:
*  MPOTHBIPYCHI Mpenaparyi NOBUHHI YUHUTH MiHIMalb-

HUI HETaTHBHUI BIUIMB Ha KJIITHHU OPraHi3My;

*  edeKTUBHICTh IPOTHBIPYCHUX MpeTapariB 0araro B

YOMY 3aJISKUTH BiJl 3aXMCHAX CHJI CAMOTO OpraHi3My;
* Yy IpakTHU4YHINA MeAunrHI (PaKTUIHO HEAOCTYIIHI Me-

TOJIM BU3HAYCHHS Yy TJIMBOCTI BIpyCIB /10 3aCTOCO-

BaHMX XiMioNpenaparis;

*  3a3BHYAil 3aCTOCYBAaHHsI POTUBIPYCHHX TIperiapariB 00-

MeKeHe HeJIOCTaTHIMU 3HAHHSIMH X (hapMaKOKiHeTHKH.

Ha cporoaHi He icHy€e €1nHOI Kiacugikalii mpoTu-
BipyCHHUX 3ac00iB. 3a3BU4aii MPOTUBIPYCHI IperapaTu
MOAUISIOTH 32 XIMIYHUM CKJIaJ0M Ta MEXaHI3MOM Aii.
A y TIOBCSIK/IEHHIH KITIHIYHIN MPaKTHIII BKa3aHi JIIKapChKi
3aco0M MPUHHATO MOMIIATH 33 CIIPIMOBAHICTIO il Ta
0COOMBOCTSAIMH KITIHIYHOTO BUKOpHCTaHHS (Tad. 1) 8, 9].

Binbmr Hixk 50 pokiB TOMy OyiH JOBeleH] iIMyHOMO-
JYJIOI0U1 BJIACTUBOCTI MyPHHIB, K1 € OAHUMH 3 OCHO-
BHUX PEUOBHH JIs 320€3M1eUeHHS HOPMAJIbHOT JKUTTE3-
JATHOCTI KIIITHH JIFOJMHA. BOHM MOCTIHHO TPUCYTHI B
OpraHi3Mi, BOHU IIOAHS HAAXOAATH 3 DKEto 1 OepyTh y4acTb
y Oararbox (hi310JIOTIYHUX KUTTEBO BAKIMBHUX IPOIIE-
cax B sapi KiTuH. HalOUIbII BIIOMUM NIPEICTABHUKOM
PEUYOBHH I[BOTO KJIACY € HYKJICO3H] aACHO3MH. AJEHO-
3MH MOXE PO3ILEIUTIOBATUCS (EPMEHTOM JliaMiHa3010,
B pE3yNBTaTi 4OTO YTBOPIOETHCS HOBUI METa0OJIT 1HO-
3uH [10].

[HO3MHY TpaHOOEeKC — CHHTETHYHHN TPOTHBIPYCHHHA
npemnapar 3 iMyHOMOJYJIIOI0UOI0 Ji€ro. [{e komrmuekcHa
CHOJIyKa iHO3HMHY Ta coJli 4-aMiHOOEH30HHOT KHUCIIOTH 3
N, N-aumerunamino-2-npornaHoioM — JJOMOMKHAM KOM-
TTOHEHTOM, IO MTiBHIIY€ JOCTYIMHICTh IHO3UHY JIJISI JTiM-
(horuTiB (puc.). MexaHi3M Jii ipernapary HoJjsrae y 3B’ s-
3yBaHHI Iperapary 3 pud0coMaMu ypaKeHHUX Bipycom
KIIITHH, 110 IPUBOANTH 10 TalbMyBaHHS CUHTE3y Mar-
puunnx PHK-BipyciB, 10 npuBOAUTE 0 MPUTHIYEHHS
permtikanii Bipycis. [HO3MHY paHoOeKC YMHUTD iIMYHO-
MOJIYITIOIOUNH e(eKT, TOMIOHUH 10 i TOPMOHIB TUMYCY.
[Ipemapar mocmmoe audepentiariro mpe-T-TiMponuTiB,
cTumyiroe mporideparito T- Ta B-nimdonuTis, miaBu-
1ye GyHKIIOHAIbHY aKTUBHICTh T-TIM(OLKUTIB, MOCH-
Jo€ BUPOOJICHHS iHTepielKiny-2 miMdonuTraMu, cTH-
MYJTIOE CHHTE3 iHTepIIelKiHy- 1 Ta rajJbMye CHHTE3 iHTep-
nelKiny-4, CTUMYITIOe€ BUPOOHHUIITBO BIACHUX iHTEpde-
pouiB. [lo iHO3MHY TIpaHOOEKCY YYTIWBI BipycH KOPY,
eMiIeMIYHOTO MTapOTHUTY, BIpyC repriecy JIOIUHH, IIUTO-
MeranoBipycH, Bipyc Emreitna-bappa, Bipyc BiTpsiHOT
BICIIH, BipyCH I'pHITy Ta Iaparpuiry, ageHosipyc [11, 12].

VY CLIA iHo3uny npanoOekc OyB 3apeecTpoBaHUH B
80-x pokax XX ct. mig Ha3Bor «Methisoprinol». ¥ te-
TIEPIITHIN Yac IHO3UHY ITPaHOOCKC HAIBHIH Ha (hapMarieB-
TUYHUX puHKaxX 70 KpaiH CBITYy miJx pi3HUMH TOPTOBH-
MU Ha3BaMu. B TabnuIi HK4Ye npecTaBiIeHU acopTu-
MEHT ITperapariB Ha OCHOBI IHO3UHY MIPaHOOEKCY, 3ape-
€CTpOBaHUX B YKpaiHi (tadm. 2) [10, 13].

[HO31HY TpaHOOEKC BOJIO/II€ OTHOYACHO IMYHOCTUMY-
ToI0YNM e(heKToM 1 Hecrenru(higHOI0 MTPOTHUBIPYCHOIO
Ji€10, aKTUBHUAN BITHOCHO HMIMPOKOTO CIIEKTpa BipyCiB
1 MOKe OyTH BUKOPUCTaHUH JJIsl eMITIpUYHOT Tepartii Ta
JKyBaHHs MiKCT-iH(peKIii. 3a 45 poKiB BUKOPHUCTAHHS
B MEIIUITUHI 310paHo IOCTaTHLO apTyMEHTIB, SIKi JO3BO-
JISIFOTh PEKOMEHTyBaTH Mperapar JUls JIiKyBaHHS Pi3HUX
BipycHHX iH(EKIIi, B TOMY YHCIT y JiTel. Y psay KIIiHIY-
HUX JOCJIDKCHB Oylla Mmoka3aHa BUCOKa €(EKTUBHICTD
1 Oe3reka IHO3HMHY MPAHOOEKCY IPH PECITIPATOPHUX 3aXBO-
PIOBaHHSX Y JIITEH, B TOMY YMCIIi y TIALI€HTIB 3 peLUIH-
BYIOUMMH 1H(PEKIiAIMH 1 JOHOBUMH aJIEPTiYHUMH 3aXBO-
proBanusmu [14, 15].
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Knacuoikanis ta MexaHisM #ii mpoTuBipycHUX IIpenapariB

Tabmusa 1

B HWX BiPYCHWUI reHOM

Knacudikauia MexaHi3m aii Mpenapatn
MpoTnrpnnosHi bnokytoTb ioHHi M,-KaHanu Bipycy rpuvny A, Wwo nopyye Pemasip, pemaHTaguH,
3AaTHICTb BiPyCYy MPOHWKATK B KNITUHW | BUBINbHIOBATH amaHTaguH

Hykneo3ungHi aHanorn

MpueaHytoTbcA 6e3nocepeaHbO A0 3BOPOTHOI TPAHCKPUNTA3N
no6num3y ii KaTaniTMYHOT JiINAHKN, NEPELIKOAKAUM
nepetrsopeHHto PHK BIJ1 Ha IHK

[enasipavH, nesipaniH,
edasipeny (cTokpin)

HykneosugHi aHanorny,
iHriGiTOPU 3BOPOTHLOT
TPaHCKpUNTasn

HykneosungHi aHanorn mMatooTb AeLO 3MiIHEHY CTPYKTYPY
HaTypanbHUX HyKneo3ngis. BOHN BHYTPILIHbOKAITUHHO Nif Ai€to
KNITMHHUX pepMeHTIB NepeTBOPIOTLCA Ha aKTUBHI TpudochaTHi
dbopmu, AKi 3BOpOTHa TpaHCKprnTasa BlJ1 nomunkoso
BMKOPUCTOBYE 3aMiCTb HaTypanbHMX HykneosngoTpudpocdaTis
ana OHK, wo nopyuwye noganbuie 36inbLlieHHA LbOro aHLora

Ta pennikauito BipycHoi JHK

[inaHo3uH, 3anbUUTabiH,
CTaBYAiH, NaMiBYAMH,
abakasip, KOMbIBip

IHQyKTOPU iHTEepdEpOHIB

CTUMYNIOIOTb CUHTE3 EHOTeHHOTO iHTepdEPOHY B OpraHi3mi

TUNOPOH, UMKNOPEePOH

TpudocdhaTHMX NoxiaHKX, AKI iHribyoTb cMHTE3 BipycHoi AHK-
nonimepasu i BHacNifoK LUboro 6/10KyoTb cMHTe3 BipycHoT [IHK

IHTepdepoHn BrnokytoTb cMHTe3 Bipyc-cneundiuHmx 6inkis IHTepdepoH-a,
iHTepdepoH-P,
iHTepdepoH-y,
iHTepdepoH-A2aq,
iHTepdepoH-A2b,
iHTepdepoH-A2c
[HriGiTopwn BIN- IHribytoTb BlJT-npoTeiHa3y, AKa BianoBigae 3a posLienneHHs AMnpeHaBip, TanpaHasip,
npoTeiHasu BipyCHUX GinKiB-nonepefH1KiB B iHpiKoBaHi KNiTUHK, HEOOXiAHI | NOTWaBip, cakBiHaBip,
AJ1A OCTaTOYHOro GOPMYBaHHA BipYCHMX YaCTOK, WO NPU3BOANUTD | iHAVHABIP, HendiHaBgip,
[0 YTBOPEHHS fePEeKTHUX BiPYCHVX YaCTOK, HECMPOMOMXHUX puUTOHaBIp
iHbiIKyBaTV KNITUHY

MpoTurepneTnyHi DocdopuniooTbcsa B iHOIKOBaHIN KNITUHI 3 yTBOPEHHAM Auuknosip,

BaNauunKIoBip,
raHUMKNoBip,
damuuknogip, BigapabiH,
unTapabiH

B excnepuMeHTanbHUX JAOCTIKEHHAX Ha KYJIbTY-
pax KIiTHH OyJ0 BCTAHOBJIEHO, IO 1HO3WH MpaHOOeKC
Mae MPOTUBIPYCHY 10 1m0A0 BipyciB rpumy A i B.
[Ipuaomy ciif 3a3Ha4YNTH, 10 1HTIOYIOYNH BITIUB TIpe-
napaTty Ha perpoAyKIii0 BipyCiB TPHUITY BHSBICHHUH K
MIpY TIoTniepeIHii 00pOoOIIi KyJabTYpH KIIITHH (TaK 3BaHHMA
npopITaKTHYHUHN PeXKnM), TaK 1 MPH BHECEHHI Tperna-
pary 6e3mocepenHbo micis iH(piKyBaHHS KIITHH (Tepa-
MEBTHYHUHN pekuM). Takok mpu 11boMy OYyII0 BHSIBICHO
1 mo303anexxHnit eQexT. [Ho3uHy npanoOekc MpUTrHivY-
BaB PENpOnAYyKIifo sK Bipycis rpumy Tumy A (HINI i

/—N

Puc. CtpykTypHa cdopmyna iHo3uHy npaHobekcy

H3N2), tak i rpuny tuny B. Ane BapTo 3ayBaxuTH, 110
1HT10YIOYMIA BIUIMB 1HO3MHY MPAHOOEKCY Ha pENpOAyK-
1ito BipyciB Tpumy Ty A OyJi0 BUpakeHO CHIIBHIIIIE,
HI)K Ha PerponyKIlifo Bipycy rpumy tumy B [14, 16].

J10CTOBIpHO BCTaHOBJICHO TEPAIEBTHYHHHN e()eKT iHO-
3uny npanooekcy npu ['PBI. V pannomizoBanomy mo-
PIBHSIIBHOMY JTOCII/PKEHH1, IpOBeieHOMY y 175 miteit y
Bili Bizx 2 10 16 pokis, xBopux Ha ['PBI, Oyno nokasaHo,
110 3aCTOCYBaHHs IHO3MHY MpaHOOEKCy B 1031 50 Mr/Kr
B 3 IpUIAOMH BIPOAOBXK 5-7 THIB CHIPUSIIO OLIBIIT IIBU/I-
KOMY 3MEHIIICHHIO CUMIITOMIB 3aXBOPIOBaHHS B MOPiB-
HSHHI 3 KOHTposieM. bakrepianbHi yCcKiIaJHeHHS 3 00Ky
JIOP-opraniB (OTHT, TaHMOPHT, ETMOIINT) y AiTEH, SIKi
OTPHMYBAJIM iHO3MHY PaHOOEKC, IPH 1HILIMX PIBHUX YMO-
BaX PEECTPYBAIHCS JOCTOBIPHO Pifllie, HiXK Y KOHTPOJIb-
Hiit rpymi [1, 17, 18].

Kpim Toro, 6yio mpoBesieHo BUBYCHHSI €(hEeKTUBHOC-
Ti 1HO3WHY TIpaHOOEKCY B JIIKYBaHHI aKTUBHOT hopMu
xpoHniynoi Enmreiina-bappa BipycHoi indexuii y aitei
3 peunauByrourmu ['PBI. B pesynbrari 3actocyBanHs
1HO3MHY MpaHOOeKCy Bif3HaUeHa OibII HU3bKa 4acTo-
ta i rpuBaiicts [ PBI B mopiBHSAHHI 31 cTaHAapPTHOO Te-
pamiero. Takoxk y rpyri AiTeH, siki OTpUMYBaJi 1HO3UHY
MPaHOOEKC, CIIOCTEPITanocst OUTBII IIBUJIKE 3SHUKHCHHS
CEepOJIOTIUYHMX MapKepiB perutikaiii Bipycy Enmreiina-
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Tabmmgs 2
Jlikapchbki 3aco6u 3 1il040I0 PEYOBMHOIO iHO3MHY ITPaHOOEKCOM, 3apeecTpoBaHi B YkpaiHi
Jlikapcbka
Ha3sa npenapaty dopma BupobHunK 3aABHMK
Hopmomepg 500 mr TabneTkn SAT «06.H'HCbKa.1,X'M'KO_¢apMaU‘.e BT4Ha TOB «Pik-®Oapm», YkpaiHa
KomnaHia», Pocinicbka Qegepauin
- . Icmarinos IckaHgap
Hopmomeg 50 mr/mn cupon AVS Farmaceutici S.p.A., ITania Xaniynnosiy, PO.
HeonpnHo3uH cvbon TOB «Adpnodpapm Dapmadisa MonbcbKay, TOB «[KI «®GapmaueBTryHa
250 mr/5 mn P Monbua babpuika»y, YKpaiHa
lponpuHo3uH® 500 mr Tabnetkn | TOB «lefgeoH Pixtep Monbluax, Monbua BAT «l'epgeoH PixTepy, YropwuHa
lponpuHO3nH®-PixTep . . . .
250 Mr/5 mn cmpon lepeoH Pixtep PymyHia A.T., PymyHia BAT «lepeoH Pixtep», YroplmHa
HoBipuH® 50 mr/mn cupon | AVS Farmaceutici S.p.A., Itania AT «KWBCbKV.'.M BITaMIHHIAN
3aBoa», YKpaiHa
HosipuH 500 mr Tabnetkn | AT «KniBCbKUIA BiTamiHHWIA 3aBOA», YKpaiHa AT «KV"BCbKV.'.M BITaMIHHMN
3aBoa», YKpaiHa
Lusomedicamenta sociedade tecnica Tesa ®apmauesTikan IHaacTpi3
[30nprHO3MH 500 mr Tabnetku - . ..
farmaceutica, s.a., MopTtyranis JItg., 13painb
lponpum 500 mr TabneTtkn | TOB «AcTpadapmy», YkpaiHa TOB «Actpadapmy», YKpaiHa
lponisipnH 500 mr Tabnetkn |MNAT «Dapmak», YKpaiHa MNAT «@apmak», YKpaiHa

bappa ta BimHOBIICHHS BMIiCTy B KpOBi iHTepdepoHy
ramMma Ta iaTepieiikiny. [1o6iuni edexTn pu pU3Ha-
YeHHI IHO3MHY TPaHOOEKCY He 3a3Hadanmcs [15, 19, 20].

IHO3MHY TIpaHOOEKC BOJIOIIE 1 TIPOTH3ANATHHIM e(ek-
TOM 3a paxyHOK BHOIPKOBOTO MPUTHIYCHHS PO3ariajb-
HUX IIUTOKIHIB, Y TOMY YHCHI (pakTopa HEKPO3Y IMyXJITH-
au (TNF-a) i inTepneiikiny (IL-1p). [mo3un npanoOekc
TaKOX 1HTI0y€ MTPOMYKIIIFO PaTUKaIiB CYIIEPOKCHITY CTH-
MYJTbOBaHUMHE HEUTPO(DiTaMu, IPOSIBISIFOYN AHTHOKCH-
nmauTHy mito [18, 19].

BpaxoBytoun Te, 110 iHO3WHY ITPAHOOEKC 1HIIIIIOE Ce-
kpemito [FN-a i cTUMYITIOE TIPUPOTHI MEXaHI3MHU IMYH-
HOTO 3aXHUCTy OpraHi3My i3 3aJIydCHHSIM TaKUX KITITHH-
HUX KOMITOHEHTIB, sk T-mimdorurn, T-xemmepn, NK-xoti-
THUHU 1 Makpodaru, BBAKAETHCS, IO 3aCTOCYBAHHSI 1HO-
3UHY MPaHOOEKCY MOJKHA BBaXKaTH MATOTEHETUIHO 00-
TPYHTOBAHUM B SIKOCTI ITPOTHUPEITUANBYIOUO] TeparIii mpu
iadexii repmiecy [2, 11].

Janawii (hakT miATBEpIKEHO HI3KOIO KIITHIYHUX JTOC-
JKeHBb. bymo mokasano, 1Mo Mpu BUKOPUCTAHHI iHO-
3MHY NMPAHOOCKCY Y XBOPUX 3 PEIUINBYIOUHM TCHITAb-
HHAM TEpIIeCOM Bi3HAYCHO IIBUAKE 1 BHpPaKEHE 3MCH-
IICHHS CY0’ €KTUBHUX BIAUYTTIB (TICUIHHS, XBOPOOIHBOC-
Ti, TIcuXoJorigHoro AuckoMmdopry). Ha 3-4-if nenp -
KyBaHHSI CTIOCTEPIrajgocs BiITOPTHEHHS Kipkd, Ha 4-5-i
JIeHb — IIOBHA eTITelNi3aIlis epo3ii, 1o 7-8-To JHS B oce-
penkax 30epiraiacs JuIIe Jerka rimepemis. [lpu peru-
IUBaxX J1a0laIbHOTO Tepriecy TTOBHE 3arOEHHS 30H ypa-
JKEHHS 3MEHIITYBaJIOCs Ha 2-3 JTHI paHillle B MOPiBHIHHI
3 3aCTOCYBaHHSIM TPAIUIIHHUX 3ac00iB (Ma3i amuKIIO-
Bip Ta in.) [7, 14, 21].

[TopiBHAIRHUH aHAMI3 JaHUX, BITOOPAKECHUX B aM-
OyJaTopHUX KapTax MaIli€HTiB, TOKa3aB, IO 3aCTOCYBaH-
HS IHO3WHY MPAHOOEKCY Y TITEH BCIX BIKOBUX TPy CIPH-
SJT0 CKOPOYCHHIO TPUBAIOCTI MPAKTUIHO BCiX CHMIITO-

MiB 3aXBOPIOBaHHS: TPOIACHHUIII, IHTOKCUKAIIII 1 KaTa-
paTBHUX TIPOSBIB Y HOocomoTHi. CrocTepiraaocs CKo-
POUCHHS 3aTaJIbHOI TPHUBATIOCTI 3aXBOPIOBAHHS, STKa Y OLIThb-
IIIOCTI JiTeH, SKi OTPUMYBAJIM 1HO3UHY TTPaHOOCKC, HE TTe-
peBuITyBaja 6-8 THIB y MOPIBHAHHI 3 JITHbMH KOHTPOJIh-
Hol rpyru. Crif 3a3HAYNUTH, 110 TPUBAICTH 3aXBOPIO-
BaHHS MCHIIIC 5 THIB cTiocTepiragacs TIIbK! Y IiTeH oc-
HOBHOI TpymH [ 14, 19].

3Bakaroun Ha TAKWH MIUPOKUH CIIEKTP il cyOcTaH-
1ii 1HO3WHY TTpaHOOEKCY, 3aCTOCYBaHHS JAHOI CITOTYKH
HaOyBae MOMyJISIPHOCTI Y (haxiBIiB pizHOTO TPOdio,
TIPO IO CBITIUTH MMOsIBAa Ha (DapMaIleBTUIHOMY PHHKY
TCHepUYHUX TIpernapatiB y ¢hopmi TadbmeTok mo 500 mr
Ta CHPOITY 3 KOHIICHTpaIri€ro 50 Mr/mit.

HesBakaroum Ha Takuii aCOPTUMEHT JIIKapCHKUX TIpe-
TapartiB, SKi MpencTaBieHi Ha (PapMareBTHIHOMY PHHKY
VYkpainn, Ha ceoromHi okpim JI3 ['pomiBipuH, TabIeTKH
[TAT «®apmax» 3apeecTpOBaHO JIHIIE J1BA JIIKAPCHKUX
3aco0m BiTYM3HSHUX BUPOOHNKIB — AT «KuiBCchKHit BiTa-
MiHHAH 3aBom» Ta TOB «Actpadapmy». Kpim Toro, Bax-
JIUBUM acCTIEeKTOM 3JIUIIAETHCS HE MPOCTO BHUITYCK Te-
HEPUIHOTO TIpenapary, a i MOKJIUBICT, BUPOOHHUIITBA
TaKOTO TIPOMYKTY i3 BITACHOTO aKTUBHOTO (hapMarieBTHY-
HOTO iHTpeienTa. ToMy po3poOKa Ta YIOCKOHAJICHHS TEX-
HOJIOTIi CyOCTaHIIi1 iIHO3UHY MPaHOOEKCY € TMTePCTICKTHB-
HHAM HAIPSIMKOM Y TEXHOJIOTI JIIKapChKUX Tperaparis.
Takwit mixiz He JIIIE JO3BOIUTH 3POOHTH TPOIYKT OLTBIIT
peHTabeTFHIM Ta EKOHOMIYHO BHTIIHHM, a i 3MOKe Ta-
PaHTYBaTH SKICTh BITYM3HIHOTO TIPEapary, IIo IMiaTBepI-
JKYETbCSI HE JINIE XIMIYHUMH, (i3UKO-XIMIYHUMH, a U
KINHIYHUMH J1OCIIHKEHHAMU.

BucHoBKkH Ta nepcrneKTHBY NOAATBIIUX T0CT/KeHb
1. Hameneni cydacHi mpoOiIeMu JIIKyBaHHS BipyCHHX

3aXBOPIOBAaHb Pi3HOI eTiojorii. BUCBITIEHO CriekTp
(hapmakororigHO1 Ail iHO3WHY ITPaHOOEKCY, a caMe:
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12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

NPOTHUBIpYCHA, IMyHOMOYJTIOI04A, TpOoTH3ananbHa, 3. [loka3aHO MepCIeKTUBHICTh CTBOPCHHS BITYU3HIHOTO

AHTHOKCUJIAHTHA. BUPOOHHUIITBA CYOCTAHIIIT IHO3UHY TIPAHOOEKCY 3 Me-
. PO3DIsSIHYTO XapaKkTepUCTUKY Ta aCOPTUMEHT IIPOTH- TOIO TIO/IAJIBIIOT PO3POOKH Ha ii OCHOBI JTIKAPCHKOTO

BIpPYCHHUX IIPENapariB 3 Ji0UOI0 PEYOBUHOIO IHO3UHY npenapary y Gpopmi TabIeToK.

npaHoOeKcoM Ha papMalreBTHIHOMY PUHKY YKpaiHH. Konduikr inTepeciB: BijcyTHiil.
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Marketing research of the contemporary market
of parapharmaceuticals based on wine

Nowadays, eco-trends are spreading widely in various fields, as well as in parapharmacy. Enotherapy or wine
therapy is promising and little studied. Enotherapy is engaged in studying the healing properties of wines. As part of
modern cosmetics the grapeseed oil, grape extracts, as well as natural red wine are actively used.

Aim. To analyze the modern parapharmaceutical market of Ukraine and European countries in order to create new
parapharmaceuticals with the antioxidant, anti-inflammatory, regenerative effect.

Materials and methods. The logical and analytical methods for analyzing the data of the specialized literature
and the regulatory framework, as well as the data on the parapharmaceuticals presented at the Ukrainian market were
used in the work.

Results and discussion. The analysis of the Ukrainian market conducted has determined that parafarmaceuti-
cals, which include red or white wine and their extracts, are mainly represented by foreign products. The most wide-
spread formulations with wines and their extracts are masks, creams and sera in the form of emulsions, gels or cream-
gels. In Ukraine, there is a sufficient raw material base of wine materials; therefore, the production of such products is
relevant and promising.

Conclusions. The variety of existing products based on wine is not sufficiently widespread; therefore, a promising
direction is creation of new domestic parapharmaceuticals with the antioxidant, anti-inflammatory and regenerative effect.

Key words: enotherapy; parapharmaceutical; cosmetic product; extract of wine

O. B. JlebeguHeup, C. M. KosaneHko, C. B. Bpeycosa

HauioHanbHun bapmaLueBTMYHMIA YHIBEpCUTET, YKkpaiHa

MapkeTUHroBi AoCNiAXXeHHA Cy4acHOro puHKy napacdapmaueBTMYHMX 3acobiB
Ha OCHOBI BUHa

Y TenepiLuHilii Yac aKTMBHO MOLUMPHOETHCS EKO-HANPSAMOK Y Pi3HMX rany3six, a Takox i y napadbapmalii. MNepcnekTuBHO
Ta Maro BMBYEHOI € eHoTepanis abo BUHOTepanis. EHoTepanisa 3aiMaeTbCs BUBYEHHAM LiMOLWMUX BIACTUBOCTEN BUH.
Y cknagi cydacHMX KOCMETUYHMX 3acobiB akTVBHO BUKOPUCTOBYETLCS OMif BUHOrPaAHMX KiCTOYOK, EKCTPaKT! BUHO-
rpagy, a TakoX HaTyparbHe YepBOHE BUHO.

MeTta po60oTu. AHani3 cy4acHoro napadgapmaLeBTUYHOro pUHKY YkpaiHu Ta kpaiH €Bponu Ansi CTBOPEHHS HOBUX
napadapmMaueBTUYHUX 3ac06iB i3 aHTMOKCMAAHTHO, MPOTU3anarnbHOK, PEreHEPYHHO JiEt0.

Marepianu Ta metoau. B po6oTi BUKOPUCTOBYBaNMUCS NOTiYHWI | aHaNITUYHUIA METOAM AN aHani3y AaHuX chnewi-
anbHOI NniTepaTypu Ta HOPMaTUBHO-NPABOBOI 6a3u, a TakoX AaHi NPo NapadapMaueBTUYHI NpenapaTtu, NpeacTaBneHi
Ha pUHKY YKpaiHu.

Pe3ynbraTtu Ta ix o6roBopeHHs. lNpoBeaeHnin aHani3 pyHKy YkpaiHv BCTaHOBMB, L0 napadapmaLeBTUYHi 3aco-
61, 0o cknagy sikux BXoauTb YepBoHe abo Gine BMHO Ta iX eKCTpakTu, B OCHOBHOMY NpeAcTaBreHi npenapatamu 3a-
KOPOOHHOro BMpobHMLUTBA. HannowmpeHiwmmmu doopMamm BUMYCKY € Mackv, KpeMU Ta CUPOBATKU Y BUMMSIAI eMYIbCil,
renis abo kpem-renis. B YkpaiHi icHye gocTaTHsi cCMpoBMHHA ©a3a BUHOMaTepiany, ToMy BUPOOHULTBO Takux npenapa-
TiB € aKTyanlbHUM Ta NepPCneKTUBHUM.

BucHoBKW. ACOPTUMEHT iCHYIOUMX NpenapariB Ha OCHOBI BYHA HE JOCTaTHBO MOLUMPEHUA, TOMY MEPCNEeKTUBHUM
HanpsiMKOM € CTBOPEHHSI HOBUX BiTYM3HSIHMX NapadapMaLeBTux 3acobiB 3 aHTMOKCMAAHTHO, NpoTU3anarnbHoK Ta
pereHepy4ot0 akTUBHICTHO.

Knrovoei cnoea: eHomepanisi; napaghapmayesmuyHuli 3acib; kocmemu4Huli 3acib; ekcmpakm euHa

0. B. Jlebegunel, C. H. KosaneHko, C. B. Bpeycosa

HaunoHanbHbIN hapMaueBTUYECKN YHUBEPCUTET, YKpaunHa

MapkeTuHroBble Uccrie4oBaHMUA COBPEMEHHOro pbiHKa napadapmaueBTUYECKUX
cpeAcTB Ha OCHOBe BMHa

B Halue BpeMsi akTUBHO pacnpOCTPaHSAETCS 9KO-HanpaBneHne B pasnmnyHbIxX obnacTsix, a Takke 1 B napadapma-
uunn. MepcnekTnBHOM 1 Mano N3y4eHHOW SBMASETCH dHOTEePanus UM BUHOTEpanusi. 3HOTepaI'IVIF| 3aHMMaeTCcA Nly4yeHnem
uenebHbIX CBONCTB BUH. B cocTase COBpPEMEHHbIX KOCMETUYECKNX CPeaCcTB akKTUBHO MCNOJb3YKOTCA Macio BUHOrpaa-
HbIX KOCTOYEK, 3KCTPaKTbl BUHOIrpaaa, a Takxke HatyparibHOe KpaCHOe BUHO.
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Lenb paboTtbl. AHanMa3 coBpeMeHHOro napadapmMaLeBTUYeCKOro pbiHKa YkpauHbl U cTpaH EBponbl Ans co3gaHus
HOBbIX MapachapMaLeBTUHECKNX CPEACTB C aHTMOKCUMAAHTHBIM, MPOTMBOBOCTANUTENBHBIM, PEFEHEPUPYHOLLIMM AENCTBUEM.
Martepuanbi u meToabl. B paboTte ncnonb3oBanunce NorMyeckmii 1 aHanMTU4eCKnin MeToapbl A aHanm3a AaHHbIX
crneumansbHow nuTepaTypbl U HOPMaTUBHO-NPaBOBOK 6a3bl, a Takke AaHHble 0 NapadapMaLeBTUYECKMX Npenaparax,

npeacTaBrieHHbIX Ha PblHKe praI/IHbI.

Pe3ynisratbl n nx obcyxaeHue. [poBegeHHbIN aHanm3 pbiHka YKpavHbl YCTaHOBWIT, YTO napadapmMaLeBTuyeckme
cpefcTBa, B COCTaB KOTOPbIX BXOAMT KpacHoe unun 6enoe BMHO N UX 3KCTPaKTbl, B OCHOBHOM MpeAcTaBneHbl npena-
patamu 3apybexHoro npom3BoacTBa. Hambonee pacnpocTpaHeHHbIMU hopMamu Bbinycka SBASIOTCS Macku, Kpembl
1 CbIBOPOTKV B BMAE 3MYMbCUN, rene unn kpem-renen. B YkpanHe cyluecTByeT goctatodHasi CbipbeBasi 6a3a BUHO-
maTtepviana, noaTomMy NPOn3BOACTBO TAKUX NpenapaToB SABMASETCA akTyarnbHbIM U NEPCNEKTUBHBIM.

BbiBoAbl. ACCOPTYMEHT CyLLIECTBYHOLLMX NPenapaToB Ha OCHOBE BMHa HEAOCTATOMHO PacnpoCTPaHeH, No3ToMy
nepcnekTVBHbBIM HanpaBneHneM ABNSETCS CO3AaHNe HOBbIX OTEYECTBEHHbIX NapadapMaLeBTX CPeacTB C aHTUOKCK-
OaHTHON, NPOTUBOBOCMANUTENBHON N PEreHEPUPYIOLLIEN aKTUBHOCTBLIO.

Knrodesblie crioga: sHomepanus; napaghapmauesmuyeckoe cpedcmeo; KOCMemu4eckoe cpedcmeo; IKCMpaKm euHa

Introduction. Nowadays, eco-trends are spreading
widely in various fields, as well as in parapharmacy.
Enotherapy or wine therapy is promising and little studied.
It is common in certain regions of France, Italy, and
the United States [1, 2, 3]. Enotherapy is engaged in stu-
dying the healing properties of wines. Enotherapy, in its
modern sense, is based on the use of products derived
from grape vine — fresh grapes, juice, wine, grapeseed
oil, grapeseed extract, grape vinegar, grape yeast [4, 5, 6].

Wine therapy is used in parapharmacy for manufac-
turing a variety of products that exhibit the pronounced
regenerating, anti-inflammatory, rejuvenating effect, im-
prove the blood circulation and help with cellulite and
obesity.

Natural red wine is the richest source of antioxidants,
resveratrol, flavonoids, tannins, polyphenols, organic acids,
vitamins, among which there is ascorbic acid, vitamin
P and vitamins of group B. Red wine also contains iron
and other essential microelements [7, §].

As part of modern cosmetics, the grapeseed oil is
actively used; it contains a special “youth hormone”, grape
extracts, as well as natural red wine.

Cosmetic products based on red wine:

» stimulate metabolic processes in tissues and produc-
tion of collagen;

* regenerate tissues;

» promote elimination of toxins and wastes;

» smooth wrinkles and tighten the skin;

* nourish and vitaminize the skin;

» protect the skin from negative environmental factors;

» stimulate and strengthen the skin;

» improve the face color.

The antioxidant properties of red wine, as well as
its ability to stimulate the synthesis of collagen, made
it an irreplaceable component of anti-aging cosmetics.
Wine is also great for controlling cellulite and reducing
the volume of subcutaneous fat cells [9, 10, 11].

One of the most important therapeutic substances
in the red wine composition is resveratrol. Due to its
antioxidant and estrogen-like activity the collagen syn-
thesis is stimulated and prevents its damage. Therefore,
it is reasonable to use this component, first of all, in anti-
aging cosmetics [11, 12].

The aim of work is to analyze the modern para-
pharmaceutical market of Ukraine and European co-
untries in order to create new parapharmaceuticals
with the antioxidant, anti-inflammatory, regenerative
effect.

Materials and methods. The logical and analytical
methods for analyzing the data of the specialized litera-
ture and the regulatory framework, as well as the data
on the parapharmaceuticals presented at the Ukrainian
market were used in the work.

Results and discussion. The analysis of the Ukrainian
market conducted has determined that parafarmaceuti-
cals, which include red or white wine and their extracts,
are mainly represented by foreign products of France,
the USA, Greece, South Korea, etc. [12, 13, 14]. At the Ukrai-
nian market there is only one domestic product of the con-
cern “Fresh Up”, a body cream and biologically active
additive based on bioflavonoids of grapes.

The most widespread formulations with wines and
their extracts are masks, (21.3 %), face creams (19.1 %),
body creams (12.8 %) and sera (14.9 %) in the form
of emulsions, gels or cream-gels. The range of para-
pharmaceuticals is not wide enough; therefore, develop-
ment of new products for skin and body care based on
the extract of red wine is promising [7, 12, 14].

The analysis of the market of parafarmaceuticals in-
cluded red or white wine and their extracts was conduc-
ted. The results of these studies are presented in Table.

As it can be seen from the data in Tab. 1 and Fig. 1,
parafarmaceuticals based on the wine extract are main-
ly produced by the countries where vineyards are rather
widespread, such as France (17 %), the United States
(11 %), Greece (11 %), South Korea (17 %), while do-
mestic products are practically absent.

In our country, vineyards occupy about 60 thousand
hectares — 1 % of all agricultural land (0.1 % of the count-
ry’s territory), therefore, there is a sufficient raw mate-
rial base for the wine material for developing enothera-
py and parafarmaceuticals based on wine.

Unfortunately, at the Ukrainian market there is only one
domestic product of the “Fresh Up” company — a body
cream and biologically active additive on the basis of
bioflavonoids of grapes.
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Table

The market analysis of parapharmaceutical products based on white and red wine and their extracts

Name Producer Active substances Action
1 2 3 4
Line “Wine Secret”: Mask; Cream; Serum; Algologie, Extract of Smoothes the skin; improves
Tonic lotion; Body balm; Body scrub Laboratoires D’Armor | “Optivegetol Vin” |the skin tone and elasticity;
S.AS., France wine, grapeseed oil | moistens

Line Caudalie: Serum for skin brightness;
Day/night cream

Caudalie, France

Extract of red wine;
viniferin; resveratrol;
vine water

Calms, moistens; improves
the face tone; reduces
pigmentation

Line “Dry and normal skin care”: protective
day cream; rejuvenating serum-cream;
tonic-punch; evening nourishing cream.
Line “Greasy and combined skin care”:
protective day cream; rejuvenating serum-
gel; tonic-cup; moistening gel.

Line of “SPA-effect”: phytococktail for
removing eyes make-up; hands and nails
cream and moistening body cream-gel;
multiactive reviving cocktail-mask.

Line of “Lift-Active”: rejuvenating cream
for eyes; lifting mask for face and neck;
recuperative face cream; cream exfoliant

Magie Rouge, France

Red wine extract;
grapeseed oil

Moistens, regenerates

the skin; antioxidant effect;
strengthens and rejuvenates
the skin; regulates
functioning of sebaceous
glands; prevents appearance
of skin rash; considerably
diminishes the depth of
wrinkles; activates the
cellular metabolism

Line of “Beauty Nectar Nature's”: shower
gel; body scrub; cleansing cream;
recuperative face cream; recuperative face
serum

Nature'sNature’s, Italy

Must; Kianti wine;
vine water; red vine
leaves extract

Antioxidant; strengthens
the vascular walls;
considerably diminishes
the depth of wrinkles;
activates the cellular
metabolism

Line of “Chateau of de of Beaute”: serum;
fluid; recuperative cream

Christina, Israel

Wine extract
resveratrol

Antioxidant; inhibits

the process of skin aging;
whitens; stimulates

the synthesis of collagen;
rejuvenates

Line of “D'vine”: cleansing gel; cleansing
milk; antioxidant, regenerating,
strengthening, antiacne sera; tonic spray;
moistening and detox masks; face/eyes
rejuvenating, moistening cream; body care
cream.

Line for men: face and body creams,
shaving balsam

D'vine Vinotherapy,
the USA

White and red
wine extracts
(risling, lambrusco,
savignon, pinot gris,
chabilis, bardeau,
pinot-noir, gamet
noir, chardonnet)

Moistens, regenerates

skin; antioxidant effect;
strengthens and rejuvenates
the skin; regulates
functioning of sebaceous
glands; prevents appearance
of skin rash

Line of “Red wine resveratrol”: rejuvenating
face cream; natural cream for a zone
around eyes; face scrub; mask

100 % Pure, the USA

Resveratrol; red wine
extract; muscadine
peels extract

Anti-inflammatory;
antioxidant; activates
the synthesis of collagen;
rejuvenates

Line of “Wine Elixir"”: mask “Instantaneous
lifting”; night/day anti-wrinkle cream; eyes
and lips care cream

Apivita, Greece

Red wine extract;
vitamins; wheat
proteins

Improves the skin resiliency
and its elasticity; reduces
the number of wrinkles;
tones up the skin

Line “Santorini Korres white wine": shower
gel; body milk

Korres, Greece

Santorini white wine
extract; vitamins;
almond oil

Moistens actively; restores
elasticity; makes the skin
velvety and tender

Line on the basis of white wine: scrub
gomagel.

Line on the basis of pink wine: peeling
gomagel; “Vinous".

Line on the basis of red wine: anti-aging
peeling gomagel; warming-up gel-mask

“Shokonat” Russia

Dry white wine;
pink wine; red wine
(Cahors); grapeseed

oil

for normal/ dry/aging skin
care; cleanses the skin
deeply; improves its structure;
regenerates and nourishes;
provides epitelization

“Magie Rouge” recuperative cream with a
lifting effect

“Resbio” Ltd., Russia

Red wine extract;
grapeseed oil

Rejuvenates; restores
elasticity of the skin
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Continuation of Table

1

2

3

4

Body moistening cream Chantal

Business concern
“Fresh-Up”, Ukraine

Extract of wine

Softens and nourishes the skin;
promotes tone and elasticity

Line “Vinous”: peeling soap; shower
gel; shower peeling; bath oil;
shampoo; hair balsam

MANUFAKTURA,
Czech Republic

Wine; grapeseed
extract

Antioxidant; assists in
regeneration of the skin;
regenerates hair bulbs;
prevents fragility of hair, makes
it elastic

Collagen mask for eyes with red wine

Beauty Face, Poland

Extracts of red wine,
grapeseed oil

Activates the synthesis of elastin
and collagen; promotes the
cellular metabolism; smoothes
out wrinkles; reduces swelling;
antioxidant effect

Face mask. Red wine Mondsub

Guanchzhou
Cosmetics, China

Red wine extract;
grapeseed oil

Antioxidant; tones up; stimulates
the synthesis of collogen; assists
in elimination of toxins; feeds and
vitaminizes the skin

Color Synergy Effect Sheet Mask
Purple is a tissue mask on the basis of
red wine and whortleberry

Deoproce, South
Korea

Red wine extract;
whortleberry

Rejuvenates; antioxidant;
prevents regular aging; activates
the synthesis of collagen

Anti-aging night mask on the basis of

Holika, South Korea

White wine extract

Activates regeneration of cells;

Holika white wine

evens out the skin tone; whitens
the skin; assists in elimination
of toxins; increases turgor and
elasticity

Line of “Wine Line": peeling gel toner -
Wine of peeling jelly softener; peeling
gel scrub — Wine of peeling jelly scrub;
night gel mask — Wine of jelly sleeping
pack; Hydrogel mask — Wine of jelly
mask set

Innisfree, South
Korea

Wine extract; tartaric
acid

Superficial peeling; whitens;
antioxidant; stimulates

the synthesis of collagen;
rejuvenates

Parapharmaceutical products based on the wine ex-
tract are presented by different formulations: body/face
creams, sera, masks, tonics, body/face scrubs, shower
gels, conditioning agents for hair (Fig. 2).

The data in Fig. 2 shows that facial care products on
the basis of the wine extract are 72.3 %, while body care
products are 25.5 %. Almost every professional manu-
facturer of cosmetic products (Algologie, Saudalie, Magie
Rouge, Nature’s, Christina, D’vine Vinotherapy, 100 %
Pure) included a face mask, a serum and a cream with
the regenerating, rejuvenating effect. Cosmetic products

France
South Korea
17 % 17%
China OO
OO0
o OO0
6 % %%
Polan X XX ==
6 % EEE
Czech Republic|Ej=l 4
6 % &
us
Ukraine 11 %
5%
Russia Greece
1% 1%

Fig. 1. Countries-manufacturers of parapharmaceuticals based on wine

for body care — scrubs, creams and shower gels are pre-
sented mainly as care agents for home use.

The most widespread formulations with wines and
their extracts are masks, (21.3 %), face creams (19.1 %),
and body (12.8 %) and sera (14.9 %) in the form of emul-
sions, gels or cream gels. There are few products for re-
moving facial makeup (gels for washing, milk, foam), for
toning of the skin (tonics, lotions), exfoliants for the body
and face skin. The hair care products are manufactured
by only one company — Manufaktura. The introduction
of wine or the wine extract into cleansing agents will al-

25.0 213

19.1
20.0 0 1¢(14.9 wm‘”‘“ﬂuu 12.8
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1 - Make up remover 5 - Serum 9 - Shower gel

2 - Tonic 6 - Face cream 10 - Body mask

3 - Cream exfoliant 7 - Body scrub 11 - Hair products
4 - Mask 8 - Body cream

Fig. 2. Formulations of parafarmaceuticals based on wine
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low producing agents with a weak keratolytic effect due
to the content of approximately 0.4 % of organic acids
(lactic, citric, malic, acetic, succinic, etc.).

The variety of parapharmaceuticals is not wide enough;
therefore, it is promising to develop new products for
skin and body care based on the extract of red wine.

Conclusions and prospects for further research.
Based on the analysis of the market it has been found
that cosmetic and parapharmaceutical products based
on wine are mainly of imported origin. In Ukraine, there

is a sufficient raw material base of wine materials; the-
refore, the production of such products is relevant and
promising.

The variety of existing products based on wine is
not sufficiently widespread; therefore, a promising di-
rection is creation of new domestic parapharmaceuti-
cals with the antioxidant, anti-inflammatory and regene-
rative effect.
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B. U. Kpynens', B. ®. 3a0arra?

! HaumoHanbHBIN apMalieBTHUECKUI YHUBEPCUTET, YKpanHa
2 KYO3 «LleHTp 3KCTPEHHON MEAMIIMHCKON MOMOIIM U MEAMIIUHBI KaTacTpody», YKpanHa

AHanu3s dhapmaueBTUYECKOU COCTaBNAIOLWEN CUCTEMBI
3KCTPEHHON MeAULMHCKON NoOMOoLUN B YKpanHe

Llenb pabotbl — onpefenexHve ponu apMaLeBTUHECKON COCTaBNSIOLWEN 3KCTPEHHOW MEANLIMHCKON NOMOLLMN B
YKkpaunHe.

Martepuanbl n metoabl. [1ns peanv3aumm NOCTaBleHHbIX 3a4a4y UCCNENOBaHUS NCMONb30Banucb MeToabl UH-
hopMaLMOHHOrO nomcka, KOHTEHT-aHanu3a, NpUeMbl CpaBHEHNS 1 0600LLEeHNS.

PesynbraThl n nx obeyxaeHme. ViccnegoBaHa opraHnsaumoHHas CTPYKTypa SKCTPEHHOW MeOULMHCKON MOMO-
W YkpauHbl. [letanm3anpoBaHo, YTO CyGNoa4YMHEHHBIMU CTPYKTYPHBIMU NOAPA3aeneHnsaMn YnpaBneHus 3KCTPEHHON
MeOULMHCKON NOMOLUM 1 MeanuuHbl kKatacTpod npy M3 YkpauvHbl SBASOTCSA OTAEN AOrocnuTanbHOM U rocnuTanbHOm
3KCTPEHHOW MEAMLMHCKOM NOMOLLM M OTAEN KoopAnHauum 1 obecneveHnss MeguLMHCKOM MOMOLLM BO BPEMSI aHTUTEP-
POPUCTUYECKMX ONepaLuii, YpesBbIHaNHOIO 1 BOEHHOTO nonoxeHus. OxapakTepnsoBaHa MeToamka (hopMmnpoBaHnst
nepeyHsi NekapCTBEHHbIX CPeACTB AN OCHALLEHUS CnyX0Obl MEAMUUHBI KaTacTpod, B OCHOBY KOTOPOrO 3arioXeHbl
HOPMaTVBbI KOMMIEKTa MEANLIMHCKOTO OCHALLEHWS AN OKa3aHWsa MEOULIMHCKOW MOMOLLIM MPU YPe3BblYaHbIX CUTyaLnsX,
paspaboTaHHoOro BceMupHo opraHusauuer 3gpaBooxpaHeHust. KoHkpeTnanposaHo oopMmnpoBaHMe BEAOMCTBEHHO-
ro pesepBsa feKapCTBEHHbIX CPEACTB U MEAULIMHCKUX U3OENUA, MPU 3TOM YCTaHOBMEHO, YTO HaMofHeHWe, NononHe-
HWEe U 3aMeHa NeKapCTBEHHbIX CPEACTB OCYLLECTBMSETCS 32 CHET OTEYECTBEHHbLIX MPOU3BOAUTENEN N UMMOPTHBLIX
NMOCTaBOK aKTUBHbIX (papMaLeBTUYECKUX MHIPEONEHTOB, NepeyYeHb KOTOPbIX B COBOKYMHOCTW OXBaTbiBaeT okoro 60
hapmakonorm4eckmx rpynn cneumndmyeckoro 1 LUMPOKOro cnekTpa AencTeus. MNpoBeaeH aHanua agesatenbHoCTn dap-
MaLleBTUYECKON cocTaBndaoLllen LieHTpa aKCTPEeHHOW MeAWLMHCKON NOMOLLM U MeaWLMHbl KatacTpod B pasnuyHbIX
pexuMax yHKLMOHNPOBaHWUS.

BbiBoabl. Pe3dynbTaThl NpoBeAEeHHOro nccrnefoBaHns papmaueBTUYeCKON COCTaBMNSALLEN CUCTEMbI SKCTPEHHON
MeOMLMHCKON NMOMOLLIM B YKpanHe 1 AeTanmn3aums ee opraHM3aLMOHHON CTPYKTYPbI MO3BOMSAOT NOAYEPKHYTb aKTyanbHOCTb
KOMMneKTaLum MobunbHbIX (hOpMUPOBaHUIA CIyXObl MeaMLMHBI KaTacTpod HOPMATMBHLIMU 3anacamm NeKapCTBEHHbIX
CpeacTB U MeauLUMHCKoro obopyaoBaHms, 3heKTUBHOCTb UCMOMNb30BaHNS KOTOPOTO B YCIOBUSAX PEXVMOB MOBbILLEHHOW
FOTOBHOCTY U/WIn Ype3BblYaliHbIX CUTYaLuii 06ecnevmT KOMMMIEKC MEPONPUATUI, HanpPaBneHHbIX HA CBOEBPEMEHHOE,
nonHoe n 6ecnepebonHoe obecnedyeHne MeANLMHCKUM, CAHUTAPHO-XO3ANCTBEHHBIM U CreLmanbHbIM UMYLLECTBOM
neyvebHbIX yupexaeHun, MeguUMHCKMX (hOPMUPOBaHNIA U HAaCENEHNS CTPaHbI.

Knrouyeenle cnoea: chapmayesmuyeckasi cocmaensiroujas; MeduyuHa kamacmpog; 3KCmpeHHasi MeOuyUuHCKasi
rmoMouwb; YpessblvaliHble cumyayuu; 1ekapcmeeHHble cpedcmea

A. A. Kotvitska', I. V. Kubareva', L. A. Karpenko', N. B. Havrysh', N. V. Chmyhalo', V. I. Krupenya',
V. F. Zabashta?

" National University of Pharmacy, Ukraine

2 Communal Health Organization “Emergency Medical Center and Disaster Medicine”, Ukraine

The analysis of the pharmaceutical component of the emergency medical care
system in Ukraine

Aim. To determine the role of the pharmaceutical component of emergency medical care in Ukraine.

Materials and methods. Methods of information search, content-analysis, methods of comparison and generali-
zation were used to carry out the research tasks.

Results and discussion. The organizational structure of emergency medical care in Ukraine has been studied.
It has been detailed that sub-subordinated structural units of the Department of Emergency Medical Care and Disas-
ter Medicine at the Ministry of Health of Ukraine are the Department of Pre-hospital and Hospital Emergency Medi-
cal Care, as well as the Department of Coordination and Provision of Medical Care during antiterrorist operations,
emergency and martial law. The methodology of forming a list of medicines for the provision of medical services for
disasters has been described; it is based on the standards of a set of medical equipment for medical assistance in
emergencies, developed by the World Health Organization. The formation of a departmental reserve of medicines and
medical products has been specified. At the same time, it has been determined that the supply, replenishment and
replacement of medicines is carried out at the expense of domestic manufacturers and imports of active pharmaceuti-
cal ingredients, which list in total covers approximately 60 pharmacological groups of a specific and wide spectrum
of action. The analysis of the pharmaceutical component of the Emergency Medical Center and Disaster Medicine in
various modes of operation has been performed.
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Conclusions. The results of the study of the pharmaceutical component of the emergency medical care system
in Ukraine and detalization of its organizational structure make it possible to emphasize the validity of the complete
set of mobile medical service formations of disaster medicine with normative stocks of medicines and medical equip-
ment, which effectiveness in the conditions of higher-preparedness regimes and/or emergency situations will provide
a complex of measures aimed at timely, complete and safe caretaking the medical, sanitary, and specialty property of
medical institutions, medical formations and the population of the country.

Key words: pharmaceutical component; disaster medicine; emergency medical care; emergency situations;
medicines

A. A. Kotsiubka', I. B. Kybapesa', J1. A. Kapnenko', H. b. laspuw’, H. B. Ymbixano', B. I. Kpynens',
B. ®. 3abawrTa?

" HauioHanbHui dpapmaueBTUYHUIA YHIBEPCUTET, YkpaiHa

2 K803 «LleHTp ekcTpeHOoi MeanyHoT 4oNoMOrM Ta MeguumHn katactpod», YkpaiHa

AHani3 chapmaueBTUYHOI CKITagoBOi CUCTEMU €KCTPEHOI MegNYHOI AonoMoru B YKpaiHi

MeTa po60TU — BM3HAYEeHHS pori hapMaLeBTUYHOI CKITaAoBOi eKCTPEHOT MEAMYHOI 4ONOMOrM B YKpaiHi.

Marepianu Ta meTogu. [lna peanisauii noctaBneHnx 3aBgaHb AOCIAXEHHSA BUKOPUCTOBYBANMCb METOAM iHhop-
MaLiiHOTO MOLLYKY, KOHTEHT-aHani3dy, NPMNOMM NOPIBHSAHHSA Ta y3aranbHEHHS.

Pe3synkTaTtn Ta ix 06roBopeHHs. [JocnigkeHo opraHisauiiHy CTPYKTYpy eKCTpeHoi MeanyHoT Jonomoru B YkpaiHi.
OeTanizoBaHo, Lo cybnignernumu CTpyKTypHUMM Nigpo3ainamMmu YnpaeniHHA eKCTPeHOoT MeguyHoi JoNoMoru Ta Meau-
unHK katactpod npu MOS YkpaiHu € Bigain gorocnitaneHoi i rocnitanbHOT eKCTpeHoi MeanyHoi JonoMoru Ta Biaain
KoopAMHaLii Ta 3abe3nedyeHHs MeanyHoi JONOMOrM Mig Yac aHTUTEPOPUCTUYHUX OnepaLi, Haa3BUYaNHOIO Ta BOEH-
Horo cTaHy. OxapakTepn3oBaHa MeToavka (hOpMyBaHHS Neperiky nikapcbknx 3acobiB AN OCHALLEHHS crnyX6bu meawn-
LUWHM KaTacTpod, B OCHOBY SIKOrO 3aknazeHi HopMaTuMBM KOMMNIEKTY MeanyYHoro obnagHaHHs Ans HagaHHS MeanyHol
JonomMorv nNpy Hag3BuyamHux cutyadisix, po3pobneHux BOO3. KoHkpeTu3oBaHo hopMyBaHHS BiJOMYOro pesepsy
nikapcbkux 3acobiB i Mean4HUX BUPOGIB, NPy LIbOMY BCTAaHOBIEHO, LLIO HAMOBHEHHS!, MOMOBHEHHS | 3aMiHa NiKapCbKux
3acobiB 34iMCHIOITLCS 3@ PaxyHOK BiTYU3HSHMX BUPOOHUKIB i iIMMOPTHMX NOCTaBOK aKTUBHMX hapMaLeBTUYHUX iHrpe-
DIEHTIB, Neperik KX y CyKyMnHOCTI oxonnoe 6rnm3bko 60 dbapmakonoridyHMx rpyn cneumndivyHoro i LWMpoKoro cnekTpa
aii. NMpoBeneHo aHani3 AisnbHOCTI hapMaueBTUYHOT CkNaaoBoi LieHTpy eKCTpeHoi MeguyHoi 4ONOMOru Ta MegULNHA
KaTacTpod y pidHMX pexunmax MyHKLIOHYBaHHS.

BucHoBku. Pe3synsratn npoBegeHoro AoCnimixeHHs: hapMaLeBTUYHOI CKNagoBoi CUCTEMU eKCTPEHOI MeanyHol
gonomoru B YKpaiHi Ta getanisauis ii opraHizauifiHoi CTPYKTYpU A03BOMAIOTb MiAKPECTUTY akTyanbHICTb KOMMNNeKTauii
MOBINbHUX bopMyBaHb CryX0M MeAMLUHM KaTacTpod HOPMaTVBHMMMK 3anacamu fikapcbkux 3acobiB i MeguyHoro
obnagHaHHs, e(heKTVBHICTb BUKOPUCTAHHST SIKOrO B YMOBaX PEXUMIB MiABULLIEHOI FOTOBHOCTI i/abo Haa3BUYaiHMX CUTYaLin
3abesneyatb KOMMNIIEKC 3ax0AiB, CNPSAMOBAHNX Ha CBOeYacHe, NoBHe i 6e3nepebiliHe 3abe3nevyeHHss MegnuyHumM, ca-
HiTapHO-rOCNOAAPCHLKMM i cnewianbHUM MaHOM MiKapHAHWX 3aknagis, MeanyHux opmyBaHb i HaCeneHHs KpaiHu.

Knrodoei cnoea: hapmayesmuydHa cknadosa; MeOuyuHa kamacmpogh; ekcmpeHa MeduyHa O0rMoMo2a;

Had3euy4aliHi cumyauii; nikapcbki 3acobu

BBenenue. CornacHo JaHHBIM CTaTUCTUKH B MUPE
©KeroHo THOHeT OoJee 2 MITH YesioBeK 1 okosio 200 TeIc.
TIOJTYJAIOT MOBPEKICHUS, BCIEACTBHIE KOTOPBIX 10 10 ThIC.
CTaHOBSATCS UHBaNIMIaMU. B YikpaunHe Toiabpko 3a mocie-
HUE TATH JIET MIPOU30IIII0 OKOJIO ThICS4H (944) upesBbl-
yaifapIX cutyanuii (UC), mpu KOTOphIX ocTpaaaio 60-
Jiee ISATH THICSY YeNIOBeK W Torudio 1263 yenoseka.
Tonpko B 2018 roxy 3apeructpuposano 128 UC (13 Hux
TexXHOreHHBIX — 37,5 %; mpupoausix — 60 % u conuans-
HOTO XapakTepa — 2 %), npu KOTOpbIX morudiio 168 ue-
nmoBek (B T. 4. 40 nmereit) m mocTpagano 8§39 yenoBek
(B T. 1. 401 pebeHOK).

Jlnst TUKBUAAIN MEANKO-CAaHUTAPHBIX TOCIEICTBHUIMA
YpE3BBIYANHBIX CUTYalMil BO MHOTMX CTpaHaX CO3AaHA
ciyx0a mequuuabl karactpod (CMK). B cootBercTBUM
C ToJIOKeHUsIMH 3akoHa YkpauHbl «O0 SKCTpEHHOM Me-
JIULMHCKOM MOMOILIMY, KOTOPBIN ONpeIeNsieT OpraHm3a-
LIMOHHO-TIPABOBBIC OCHOBBI 00CCIIEYSHNSI TPAXK/IAH YKPauHbBI
1 JIPYTHX JIUILI, HAXOJSIIIUXCS Ha €€ TEPPUTOPHH, IKCTPEH-
HOM MenuIuHCKo# omoinbio (OMII), B Tom uucne npu
Bo3HUKHOBeHNH YC M JTUKBUAALIMU UX ITOCIEACTBUHA
([1], ct. 5, 7) u «Komekca rpaKIaHCKOM 3aIUThI YKPAUHbD»,
KOTOPBIM PErYIUPYET OTHOLIECHHUS, CBA3aHHBIE C 3ALUTON
HaceJIeHUs, TEPPUTOPU, OKPYXKAIOLIEH Cpeabl U UMY-
mectBa ot YC, pearupoBanue Ha HUX, QYHKIIHOHHPO-

BaHUE €IMHOM I'OCYJapCTBEHHON CUCTEMBI IPAXKIAHCKOU
3aIIUTHI, ¥ OMNPEENeT MOITHOMOYHS OPraHOB rOCYIapCT-
BeHHOI Bactu, CoBera MunmcTpos ([2], 1. 5 ¢T. 23 1. 9),
B YKpauHe TaKkke cO37aHa U (PYHKIHOHHPYET CUCTeMa
OMII, B coctaB kotopoit Bxonut CMK [1, 2].

Heorpemnemoii yacteio cuctembl OMII sBisieTcs ee
(dapmarieBTH4eCcKass COCTABISIONIAS — ANTEKH, CKIIaJIbI
1 0a3bl pe3epBOB MEAMIIMHCKOTO HMYIIECTBA, OT (QYyHK-
IUOHUPOBAHUS KOTOPBIX 3aBUCHT OpTraHU3aIus Oecrie-
peboiiHoro caatkenuss CMK.

VYyuuTeIBas BBIIIEU3NOKEHHOE, LeJbI0 JaHHON pa-
OOTBHI SIBJISIETCS OTIpe/ieNieHHe POy (hapMareBTHYECKOM
coctasstomeit OMII B Ykpaunne.

MarepuaJibl 4 MeToBbI. B iporiecce uccnenosanus
WCIOJIH30BAIUCH METO/IbI HH(OPMAIIHMOHHOTO TTOUCKA,
KOHTEHT-aHaJIN3a, TIPUEMbI CPaBHEHHSI, 0000IICHNSI.

Pesyabrarel u ux oocyxaenue. CMK B Ykpaune
BXOJUT B cocTaB L{eHTpa 3KCTpEHHON METUIIMHCKOM 110-
Mo 1 MmeauiHbl kKaractpod (LIDMITuMK), monoxe-
HUE 0 KoTopoM Ob110 TpuHATO [TocTanonennem Kabu-
Hera MunucTpoB Ne 1116 o1 21.11.2012 1. «O0 yTBepiK/Ie-
HUM THUTIOBOTO MONOXKEHHUS O IEHTPE IKCTPEHHOH Me-
JUIMHCKON MTOMOIIM M METUIMHBI KaTacTpog», opra-
HU3AIMOHHAsA CTPYKTypa KOTOPOTO MpeAcTaBiIeHa Ha
pucyske [3].
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MMWHUCTEPCTBO 3[PABOOXPAHEHUA YKPAUHbI

YnpaeneHue akcmpeHHOU MeQUUYUHCKOU

nomMowu u MedUYUHbLI Kamacmpog

W

TeppumopuarnbHbie UeHmMpPbI 3KCMPeHHOoU MeAUUUHCKOU noMouwju
u MeduyuHbl Kamacmpodg

<

CNYXXBA MEOUUNHBbI KATACTPO® M3

JleyebHbie yupexoeHust

Anmeku

A4

CaHumapHo-2u2ueHuU4ecKue
u npomueoanudemuosioeudecKue
yupexoeHusi

7

VvV v

Mr MO

b 4

C30

Cbnr

VvV v

C3b cn ca

Mo6unbHble hopMmupoBaHUs

Puc. OpranusaumonHas ctpyktypa CMK YkpawvHbl (M — mobunbHble rocnutany, MO — meauUmMHCKne oTpsabl,
C30 - caHuTapHo-anuagemuonoruyeckme otpsiabl, Cb M- cneunanusupoBaHHble Gpuragbl NOCTOSHHOW FOTOBHOCTH,
COb - canuTtapHo-anugemwuonornyeckue 6puragbl, ClM — caHnTapHble noctbl, C[] — caHuTapHble ApY>XWUHbI)

Crnemyer OTMETUTh, YTO OCHOBHBIMH CYOTIOTYMHEH-
HBIMU NOAPA3IEICHUAMU YIIPABIEHUS SKCTPEHHON Me-
JIUITMHCKOM TIOMOIIY U MEIMIIMHBI KatacTpod npu M3
YKpauHbl SBIAIOTCS OTAEN JOTOCHUTAIbHON U TOCIU-
TaJIbHON 3KCTPEHHOW MEIMIIMHCKOW MOMOIIU U OTAEN
KOOPMHAIMH U 00ECIICUCHUS METUIIMHCKOM TTOMOIIIX BO
BpEMsI aHTUTEPPOPUCTUYECKUX OIlepalui, Upe3Bblyail-
HOTO ¥ BOGHHOTO TIoJIokeHus1. Hanmune MoOWITbHBIX (hop-
MupoBaHuil yrBepxaeHo [loctanosnennem Kabunera
MunuctpoB Ykpauns! oT 21.11.012 . Ne 1116, ux xomr-
JIEKTALUsI OCYILECTBIISIETCS TOATOTOBICHHBIMUA METUITAHC-
KUMH PabOTHUKAMH, IMEIOIIMMU B PACIIOPSHKEHUN HE00-
XOAMMBIE 3amachl JiekapcTBeHHBIX cpeAacTB (JIC) u me-
nunuHckux uznenuii (MH).

Henocpencteenno mist ocnamenns CMK npemycmot-
peH niepeueHb JIC (TOTOBBIX K YIOTPEOICHUIO B UH/IU-
BUJIyaJIbHOW JIO3UPOBKE) U3 OCHOBHBIX (papMaKOJIOTH-
YECKHUX IPYIN KaK CHEIUPUISCKOTr0, TaK U HIMPOKOTO
CIIEKTpa JACUCTBUS, IEPEBA30UHBIC CPECTBA U MPEAME-
ThI yxojia 3a O0osibHbIMHE. [lepeuens JIC u uznenuii Me-
JIMIIMHCKOTO HA3HAYCHUS yTBEPSKICH MprKazoM M3 YkpauHs
No 331 ot 10.08.2001 (¢ u3menenusimu ot 09.09.2006).
B ocHOBY maHHOTO TIEpEYHS 3aI0KEHBI HOPMATUBBI KOMII-
JIEKTa METUIIMHCKOTO OCHAIICHUS IS OKa3aHUsl MEIH-
uuHckor oMoty B UC, paspaborannoro BeemupHoit
OpraHusaryeit 31IpaBoOOXpPaHEHHS, COCTOSIIETO U3 OCHOB-

HOTO U JIONOJIHUTEILHOTO HA0OpOB. B cocTaB 0cCHOBHO-
ro Habopa B pacuere st 1000 ven. Ha 3 MecsLa BKITIO-
yeHbl 12 HanMeHoBaHMi JexapcTBeHHBIX cpeacTs (JIC)
11 dapmakoIorndecKux TpyIi, a B COCTaB JIOTOIHUTEb-
Horo Habopa Ha 10000 gen. Ha 3 Mecsia — 55 HAUMEHO-
BaHMii okoJio 40 hapmakonoruueckux rpymm [4].

dapmarierruueckoe odecreueHue (PO) B ycaoBusix
UYC mMoxeT OBbITh MPEACTABIEHO KaK CUCTEMa OpraHmu3a-
LMOHHO-YKOHOMHUYECKHX, MEUKO-(papMalleBTHIECKUX U
COIMATIbHO-00IIECTBEHHBIX MEPONPUSTUH, peaTn3aiist
KOTOPBIX OCYIECTBIISETCS MO KOHTPOJIEM OPTaHoOB ro-
CYIapCTBEHHOH (pernoOHATBHON) BIACTU U C YIACTUEM
(hapmarieBTHUECKIX paOOTHUKOB — peACTaBUTENeH (ap-
MAalEeBTHUYECKUX YUPEXKJIEHUHN U mpeanpusTuil [4].

Hemnocpencreennoe ¢popmupoBaHne BeIOMCTBEHHO-
ro pesepsa JIC u MU siBnsercst mpeporatuBoil Ykpa-
HMHCKOTO Hay4YHO-TIIpakTudeckoro reHTpa IMII u meau-
LMHBI KaTacTpod (JIoKaIusi — HEHTPAIbHBIN CKJIA]] CIie-
LIUAIBHOTO MEAULMHCKOTO cHaOeHus1). Hamonnenue,
nornionHeHue 1 3amena JIC ocyiiecTBisoTcs, B OCHOB-
HOM, 32 CYET OTE€UECTBEHHBIX MPOU3BOAMUTENEH 1 yac-
THUYHO 32 CUET UMITOPTHBIX IOCTABOK aKTHBHBIX (hapma-
LIEBTUYECKUX HHTPEANEHTOB, IepeueHb KOTOPBIX B CO-
BOKYITHOCTH OXBaThIBaeT OKOJIO 60 (papMakoimornaeckux
IPYIN KaK crenn(Uueckux, Tak U IIHUPOKOTO CIEKTpa
newctsus [S].
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Peseps JIC nentpansHOTO ckiiana M3 YkpauHsI sIBIS-
ercst 6a30BbIM 715l (POPMHUPOBAHMS HECHU)KAEMOTO 3aria-
ca JIC peruoHasbHBIX pe3epBOB (JIoKalus — CKJiai/0asa,
anTeKa B KaXJI0M OOJIACTHOM IIEHTpe YKPaWHBI) C AajTb-
HeWlel aeTanu3anueil, Kak BapuaHT, Ha pallOHHbIE U
ropojckue 0a3bl, anteku. Takum oOpa3om, ckian/0asa,
anTeKa Kak OpraHu3alMoHHas CTPYKTYpa U KaK OIMH U3
opraHoB MeaunuHCKoro cHadkenus LIDOMITuMK mpu-
HUMaeT Ha ce0sl ciIeayIonne 00s3aTeNbCTRa!

*  H3y4YCHHUE NPOTHO3HPYEMON 0OCTaHOBKH, OIIpe/iesie-
HHe ¥ IaHupoBanue norpedHocta B JIC u apyrom me-
JUIIMHCKOM MMYIIECTBE 110 3aKPEIIEHHON HOMEHK-
natype, uxX 3akas, oJlydeHue, KOHTPOJIb KauyecTBa U
CPOKOB TOJTHOCTH;

*  HaKOIUIEHHE 3araca MEIMIIMHCKOTO UMYIIECTBA B all-
TEeKe, ero XpaHeHue, pa3BopaYnBaHNEe aCCUCTEHTCKO-
T'0, aCENTHIECKOTO OIIOKOB JIJTsI IPUTOTOBJICHUST DKCTEM-
HOPAJIBHON pEeLEeNnTyphbl;

*  000CHOBaHHBII U 3aKOHHBIN OTIYCK roToBbIX JIC 1
3KCTEMITOPAJIBHON PELENTYPHI;

*  TIPOBEJICHHE MPEAMETHO-KOJIMYECTBEHHOTO U CyMMO-
BOTO y4eTa MEeUIIMHCKOTO NMYIIECTBa;

* pa3paboTKa TEKYIIEH M UTOTOBOW OTUYETHOCTH IO
MEIMIIMHCKOMY CHAOXKCHHUIO.

Opranu3anmoHHast CTPYKTypa (GapmaneBTHIeCKOR
cocrastromeit [IOMITuMK u xapakrepucTrka 0OCHOB-
HBIX ee (YHKIMI TpUBEICHBI B Ta0MI. 1.

JlanHasi opranu3aliMoOHHas CTPYKTypa (hapMareBTH-
yeckoil coctanistonieit CMK B 3aBucumocTH ot BO3-
MOKHOCTH Bo3HMKHOBeHus: UC, nnm B ciiydae ee BO3-
HUKHOBEHUsI 110 perneHnto KabuHera MuHHUCTPOB YKparHbI
B MpejiesiaX KOHKPETHOM TEpPUTOPUN (PYHKIIHOHUPYET
B 3-X pexXuMax:

*  nogceonesnozo (ynxyuonuposanus (I1D) (B ycio-
BUSIX HOPMaJIbHOW CUTYyaIlUN);

*  nosviuennoli comosrocmu (I1I) (B ciaydae cyiect-
BEHHOT'O yXY/IIEHUS TPOU3BOACTBEHHO-TIPOMBIIIIEH-
HOM, painaliiOHHON, XUMUYECKOM, OMOIOTHYeCKOH
(OaKTEepHOIOTUYECKOM), CECMUYECKOHN, THIPOTeo-
JIOTUYECKOM ¥ TUIPOMETEOPOJIOTUYECKON CUTYaLUH,
HaJM4YUs BO3MOKHOCTH Bo3HHKHOBeHUs1 YC TexHo-
TeHHOTO U TIPUPOJHOTO XapakKTepa);

o ypesgviuatnoi cumyayuu (YC) (HapymeHue HOp-

MaJIbHBIX YCJIOBHH JKU3HU U JIEATENILHOCTH JIIOZICH

Ha 00BEKTE WM TEPPUTOPUH, BBI3BAHHOE aBapueH,

KaracTpodoii, CTHXUITHBIM O€/ICTBHEM, STIHJICMHUCH,

SMU300TUEH, SITUPUTOTHEH, KPYITHBIM TI0XKapOM, TPH-

MEHEHHEM CPEJICTB MOPAKEHUS, KOTOPHIE ITOBIEKIH

WJIA MOTYT TOBJIEYb YEJIOBEUECKHE U MaTepHajIbHbIe

MOTEpH).

C y4eToM BBIIIIEU3II0KEHHOTO Ha CIISIYIOIIEeM dTare
paboThl HAMH TIPOBEJICH KOMITJICKCHBIN aHaJIHN3 JesTelb-
HOCTH (hapmarieBTHUecKoii coctapistomieit [[OMITuMK
MIPH BCEX OTOBOPEHHBIX BBIIIE PEKUMAX C IPUBIICUECHHU-
eM akcnieptoB LIDMITuMK r. Xaprkosa (Tabm. 2).

Takum 06pa3zom, MOKEM KOHCTATHPOBATh, UTO B Pe-
KUMeE TIOBCEeIHEBHOTO (yHKIHOHUpoBaHus OO umer
MIPAKTUYECKH 110 BCEM MPEJICTABICHHBIM HAIIPABICHUSIM
(xpome mozunuit 17-19); Bo Bpemst pexuma MOBBIIIECH-
HOW TOTOBHOCTH, B YACTHOCTH CIMUXULIHbIX Oedcmaull,
CTEeHAINCTHI (papMaIii MOTYT pacCUUTHIBATh Ha ydac-
THE B (POPMHUPOBAHHHU W PeaH3alluy JOCTYITHOCTH Jie-
KapCTBEHHBIX CPEJCTB MECTHOMY HACEJICHUIO; Y4acTHE
B OKa3aHUH HEOTJIOKHOW TTOMOIIM TTepeMEeIeHHBIM JIU-
11aM, a TaKkKe Ha TIOMOIIb B MTPOBEACHUN KOMILIEKCHOM
MMMYyHH3anH ((hapMalieBTHUeCcKas COCTaBIISIONIas) BO
BpeMsI BCIBIIIEK 3a0os1eBanuii. Bo Bpemst mexnocennuix
Kamacmpog dapManeBThl (IIPOBU30PBI) MOTYT BBICTY-
MaTh B KaU€CTBE OTBETYHUKOB I1EPBOM JINHUU HA MECTE
COOBITHS WJIM BTOPOH JIMHUU T10 YXOJy 3@ MOCTPaaaB-
M. Peorcum YC cyxuBaeT esTelIbHOCTh (papmaries-
TOB J10 GpyHKIMI «[Ipuem, yueTt, OTIycK», 4To 00yCIIoB-
JICHO TaKMMH (DakTopaMu Kak XapakTep, Macirad u uH-
TeHcuBHOCTH UC, BapnaOenbHOCTh YEIOBEYECKUX TI0-
Tepb U, HAKOHEII, yPOBEHb HH()OPMHUPOBAHHOCTH Hace-
JICHUSI U €r0 TOTOBHOCTD K ACHCTBUSAM, MUHUMHU3HUPYIO-
IIUM TTaHUKY, CIIPABUTHCSA C KOTOPBIMU Ha TIEPBOM 3Ta-
Te JIOJDKHBI U MOTYT TOJILKO MTPOQEeCCHOHABI-MEINKH,
criacarenu [6, 7].

dapmarieBTH4eCKast COCTaBIISIONIas BTOPOro ATarna
JmkBrganmy rocaeactsuii YC 3akimroyaeTest B MEIUIIAHC-
KOM CHaO)KEHHH, KOTOPOE TPEJICTABIISIET COO0H KOMILIEKC
MEpOTNPHATHH, HAapaBIEHHBIX HA CBOEBPEMEHHOE, ITOJI-
Hoe u OecriepeboiiHoe 00ecTieueHne METUITUHCKIM, Ca-

Tabmmua 1

OpranusanyuoHHas cTpykrypa papmanesrudeckoi cocrassmoneit [[OMIInMK u ocHoBHbIe
(dyHKILUY ee IepcoHana

CTpyKTypHOe nogpasgeneHve
LISMMuMK

MNepcoHan, ocyuecTBRAIOWNIA
dapmaueBTUYeCcKoe obecrneyeHne

OcHoBHble GpyHKLMMN hapMaLeBTUYECKOTO
nepcoHana

AnTteka LISMIMNuMK
dapmauesTbl (1-2 yen.)

3aBeqyoLWwmin — NpoBM3op,

dopmMmpoBaHMe 3aKa3sa;

nosyyeHve MegULMHCKOrO NMYLLEeCTBa;
KOHTPOSb (KauyecTBO, CPOKM rOAHOCTN);
BblAaya MeaVMyLLEeCTBa;

obHoBneHne pesepsa J1IC 1 MU

Cknap pesepBa MeauLIMHCKOTO
MMyLLeCTBa

MpoBu3op, papmaLiesT, cpeaHuii mes.
nepcoHan (benbawep, meacecTpa)

HakonsieHne, obHoBeHue pesepsa JIC u MU
cornacHo Hopmatmsam Ha 500 nocTpagasLunx

AnTteka (MyHKT NOMONHEeHMA)
OTAENEeHNA SKCTPEHHOM
MeANLNHCKOWN MOMOLLN

Menbglep

Co3zgaHue 3-x gHeBHOro 3anaca pesepsa JIC n
MW, ero nogaepxaHvie




VISNIK FARMACII 1 (97) 2019

ISSN 2415-8844 (Online) 43

Tabmma 2

AHanums festenbHOCTY (hapMarieBTideckoit cocrapstomert LIOMITuMK B pasnmnanbix

pexXumMax (bYHKIlI/IOHI/IpOBaHI/IH

Bup peatenbHocTn

Pexm dyHKLMOHPOBaHKA

no

nr

4C

I'Ip|/|o6peTeHV|e N HakKonjeHne megnunHCKoro nmyLecTBsa, B Tom
4YCie HAPKOTUYECKUX N NCMXOTPOMHbIX NMpenapaTtoB

+/-

Mo
HeobXxo4MMoCTuh

Mpuem JIC n MU

+

+

XpaHeHwue JIC u MU

+/-

Yuet IC 1 MU

+ [+ |+ +

+/-

+

OTtnyck JIC n M/ cTpyKTypHbIM Nogpa3aeneHuam SMI
LleHTpa Ana okazaHWA NOMOLLM HaceNeHMIo U MOMOLLY Npu
[OPOXHOTPAHCMOPTHBIX NPOWCLIECTBUAX

+

OTtnyck JIC n M/ cTpyKTypHbIM Noapa3saenexHmam DM UeHnTtpa gna
oKa3saHwua nomolym npm HC

O6HoBneHue 3anacos JIC 1 MU Ha cknage pesepBa

+/-

Mepepaya MeanLIMHCKOTO MMYLLLECTBA HA MYHKT MOMOSHEHNA Mef,.
MMyLLeCTBa CTPYKTYpHOro nogpasgeneHus LleHtpa

Mepenaua JIC u MW, BbiBeAeHHbIX U3 pe3epBa B CTPYKTYPHble
nogpasgenenns LleHTpa ana ganbHenwero ncnonb3oBaHnA B
YCNOBUAX NOBCEAHEBHOW AEATENIbHOCTY

10

CoBMeCTHO cO cneLyanMcTamm no rpakAaHCKoN 3alluTe: aHanms
cTpyKTYpbl YC; NPOrHO3MpoBaHre MefnKo-CaHUTapHbIX NOTepPb;
COCTaB/IeHNE COBMECTHO C BPayaMu NMPOTOKOJIOB JIeKapCTBEHHOMO
obecneyeHns Ans okasaHUa MeAULMHCKON nomoLyy B ycnosmsax UG,
B ycnosuax MO

+/-

11

CocTaBneHve Ha OCHOBE NPOTOKOJOB M MPOrHO3a CaHNTapPHbIX
notepb HoMeHKnaTypbl pesepsa JIC u M/ n onpegeneHve
noTpebHOCTH

12

MHdopMrpoBaHmMe MegULIMHCKOrO NepcoHasa 0 Cxemax
bapmakoTepanum, o NPOTUBOMOKA3aHMAX U OCIIOKHEHUAX MPU
NPVIMEHEHNV NIeKaPCTBEHHbIX CPEeACTB

13

npOFHO3I/IpOBaHV|e I'IOTp66HOCTI/I B MeanUNHCKOM nmyLlecTtee

14

YTOUHEeHVe YKOMMNEKTOBaHHOCTY pe3epBOB N HEMPUKOCHOBEHHbIX
3anacoB, 0b6ecrneyeHHOCTU GOPMUPOBAHMNI U YUpPEXOEHWNI
MeANLMHCKAM UMYLLLeCTBOM

15

YTOUHeHVe KoNM4yecTBa MegULMHCKOTO MYLLECTBA, KOTOPOe
NOAJIEXNT BbIBO3Y B parioH YC, pacyeT noTpebHOCTH B TpaHCMopTe

16

YnakoBKka meg, nvyulecTBa B TOAHCMOPTHYIO Tapy

17

M3bsaTre meg. myLlecTBa U3 pe3epBOB, OTMNYCK (A0CTaBKa) ero Ans
MCNOJIb30BaHUA B palioH (30Hy) YC

18

MNpepocTaBneHne 3a8BOK B COOTBETCTBYIOLLME OpraHbl ypaBieHusa
Ha AOMOJHUTENIbHOE MeANLIMHCKOE MMYLLECTBO, HEObxoaMmoe Ans
NMONHON NMKBUAALNN MeQUKO-CaHUTapHbIX nocneacteui YC

19

YyeT MeAMLMHCKOrO UMYLLEeCTBaA, KOTOPOe NOCTyNuio B 30Hy YC

20

OTyeT Mo MCNoNb30BaHUIO MeVLMHCKOrO MYyLLeCTBa Npu
nukemaauum nocnegctamin YC

Mo Heobxo-
ANMOCTN

HUTapHO-XO3SIMCTBEHHBIM M CHELHUAIBHBIM UMYLIECTBOM
yUpexKACHUH, POPMUPOBAHUI U HACEICHUS CTPAHBI.

B pe3synbrare mpoBeIeHHOTO MCCIIEI0BAHUS OIIpe-
JeJieHa OpraHu3aloHHas CTPYKTypa (apMaleBTuiec-
Kol cocrapmsitoiet cucremsl DMII B Ykpaune, B uact-
Hoctu CMK, u onpeneneHbl OCHOBHbIC (PyHKIIMHU TEp-
conana [IOMIIUMK no ®O naceneHnns B pa3nudHbIX
pexxkumax gynkunonupoBanus CMK.

BbiBOABI U MEPCEKTHBBI JAJbHEHIIUX HCCIIe-
JTOBaHMii

1. Uccnenosana apmarieBTHYECKasi COCTABIISIOLIAS
cuctembl OMII B YkpauHne u getanu3upoBaHa ee opra-
HHM3aLMOHHAS CTPYKTYpa.

2. YCTaHOBJIEHO, YTO OJHOM M3 OCHOBHBEIX COCTaB-
nsaromux cuctemMsl OMII B Yikpaune B ycnoBuax HYC
aisiercsa obecrieuenue Haceneuus JIC u MU ¢ uensro
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MUHUMU3AIUN MEIUKO-CAaHUTAPHBIX TocneacTBuit UC —
(byHKIMS, KOTOpYIO OepeT Ha ce0s Kak (apMareBTuye-
ckas cocrapistomas [IDMITuMK, Tak 1 MeTUIIMHCKAN
TepcoHall.

3. Pe3ynbTarhl HCCIe0BaHus MTO3BOJIAIOT TTOAYEPK-
HYTb aKTyaJIbHOCTh KOMIUIEKTAIlUH MOOWIILHBIX (popMH-
posanuit CMK HopmaruBHbiMu 3amacamu JIC u menu-
LIUHCKOTO 000pYA0BaHUs, YPPEKTHBHOCTH UCIIOIb30Ba-

HUSI KOTOPOTO B YCIIOBUSIX PEXKHUMOB TIOBBILICHHOW TO-
TOBHOCTH W/WJIM Ype3BBIYaHBIX CUTyallui obecreyar
KOMIUIEKC MEPOTIPUSITHIA, HAIPABIICHHBIX Ha CBOCBPEMEH-
HOE, TIOJIHOE U OecriepeboiiHoe 00ecreueHne MEUIIMH-
CKHMM, CAHUTapHO-XO3SIMCTBEHHBIM U CHIEIHATBHBIM UMY~
[IECTBOM JICUEOHBIX YUPEKICHHI, METUIIMHCKUX (op-
MHPOBAHUI U HACEJIEHUE CTPAHBI.
KoHpauKT nHTEpECcOB: OTCYTCTBYET.

CIIMCOK UCIIOJIB30BAHHBIX UCTOYHUKOB HH®OPMALIUN

[Ipo excTpeHy MeaMUHY AOTIOMOTY : 3akoH Ykpainu Bix 05.07.2012 p. Ne 5081-VI. [Enexkrponnuii pecype] — Pexxum noctymy : http://
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EKCMNEPUMEHTAJIbHA TA KNNIHIYHA ®APMAKOIOIA

YK 615.1/2: 33 (075.8) https://doi.org/10.24959/nphj.19.2241
JI. B. fSkoBneBa, O. O. I'epacumona, C. C. lllepmiaboBa, H. O. MarsiioBa
HamnionanbHuit papmaneBTHUHUHN yHIBEpCUTET, YKpaiHa

KniHiko-ekoHOMiIYHUM aHani3 papmakoTepanii nayicHTIB
3 XPOHIYHMM NaHKpeaTUTOM Y 3aKnagi OXOpOHM 340pPOB’s
M. O pYyXKiBKU

MeTta po60Tu — BM3HaYeHHS BignoBigHOCTI dhapmakoTepanii nayieHTiB 3 XpOoHiYHUM naHkpeaTtuTom (XI1) meamko-
TEXHOMOrYHNM JOKYMEHTaM 3a A0NOMOrOH KNiHiKO-eKOHOMIYHOro aHani3y.

Marepianu Ta metoaum. NpoaHanizoBaHo 94 icTopii xBopo6u nauieHTiB 3 XI1 BikoM Big 25 fo 65 pokiB, ski Npo-
X0OMnu NikyBaHHsS B TepaneBTUYHOMY BigAineHHi ogHoro i3 3aknagis oxopoHu 3gopos’s (303) m. Apyxkiska. MNepiog
pocnigpxkeHHa — 2015-2017 pokun. KniHiko-eKkoHOMIYHMI aHani3 NpM3HaYeHol JaHnM nauieHTam dapmakoTepanii npo-
Boaunu 3a gonomoroto ABC-, VEN- Ta yactoTHoro aHanisis.

Pe3ynbraTy Ta ix o6roBopeHHsi. BctaHoBneHo, o BinbLuicTb Npn3HadYeHnx nikapcbkux 3acobis (J13) pekomeH-
AoBaHa KriHiYHMMK NpoTokonammn Ans dapmakotepanii ocHoBHoro (XI1) Ta cynyTHiX 3axBoptoBaHb, AiarHOCTOBaHUX Y
JocnioKyBaHuX nauieHTiB, Ta HasiBHa B [lepxxaBHOMyY chopMynsipi nikapcbkux 3acobi Ykpainu (OPI3Y) (BignosigHo,
80,25 % T1a 91,36 %). Ha J13, npucyTHi y B1LLEe3a3HavYeHnX JOKyMeHTax, npunagae 6inbLuUicTb yCix nikapCbknx npuaHa-
YeHb (BignoBigHo, 67,50 % Ta 94,72 %). Ha Hux BuTpayeHa BinbLuiCTb rpoOLLOBKX KOLUTIB, NOB’'A3aHMX 3 hapmakoTepa-
nieto nauieHTis 3 XI1 (BignosigHo, 60,00 % Ta 87,17 %).

BucHoBku. CnisctaBneHHsa pesyneratis ABC-,VEN- Ta yacToTHOro aHanisis nokasano, Lo OCHOBHi HanpsiMku
dapmakoTepanii nauieHtis 3 Xl B TepaneBTMyHOMY BigaineHHi ogHoro 3 303 M. [pyxkiBKa BignoBigatoTb YNHHUM
Ha MOMEHT AOCHIMKEHHS KMiHIYHUM NPOTOKONam HagaHHA MeguyHol gonoMoru naudieHTam 3 XI ta cynyTHiMK 3axBO-
ptoBaHHAMM, SKi Bynu AiarHOCTOBaHi y AOCNIAKYBaHWX NauieHTiB, a BUOIp TOproBux HaviMeHyBaHb J13 3aincHioBaBcs
nepeBaxHMM YnHOM BignoBigHo go OPN3Y. Ane 3HauHa KinbKiCTb NiKapCbKMX NpU3HayYeHb Ta 3Ha4YHa YacTuMHa BUTpaT
nos’sadana 3 apyropsagHumm J13, BiacyTHIMKM B KNiHiYHUX npoTokonax (sBignosigHo, 32,50 % npusHayeHb Ta 40,00 %
BuTpaT). Tomy B LinoMy peanbHa dapmMakoTepania nauieHTiB 3 X[y TepaneBTMYHOMY BiagineHHi ogHoro 3 303
M. OpyxKiBKa He € pauioHanbHOK 3 KNiHIYHOT Ta EKOHOMIYHOT TOYOK 30pY i NOTpebye nofanbLUoi KOopekKLii BignoBigHO
00 AaHUX MeAMKO-TEXHOMNOTYHUX JoKyMeHTiB. OnTumisadis dapmakoTepanii nauienTtis 3 XIM 'y gaHomy BigaineHHi ta
rPOLLOBYMX KOLUTIB Ha i MPOBEAEHHS MOXINBA 3a PaxyHOK BUKIMIOYEHHS 3i CXeM fiKyBaHHsSi BUTPaTHOrO Ta BiACYTHLOIO
B KNiHiYHMX npoTokonax Ta A®N3Y 3acoby, Lo BnnmMBae Ha TpaBHy cuctemy Ta MetaboniyHi npouecu, «Conkocepuny.
Ha Hboro npunagae 0,83 % BCix Nnikapcbknx nNpusHadeHs Ta ButpadeHo 5,70 % Big 3aranbHOT cymu BuTpart Ha J13.

Krnroyoei crioea: xpoHidHUl rnaHKpeamum; KriiHiKo-eKoHOMIYHUL aHarni3; ABC-aHanis; VEN-aHanis; yacmomHuli aHari3

L. V. lakovlieva, O. O. Gerasymova, S. S. Shershnova, N. O. Matiashova
National University of Pharmacy, Ukraine

Clinical and economic analysis of pharmacotherapy of patients with chronic
pancreatitis in the Druzhkovka healthcare institution

Aim. To determine the pharmacotherapy compliance of patients with chronic pancreatitis (CP) to medical and
technological documents using clinical and economic analysis.

Materials and methods. 94 case histories of patients with CP from the age of 25 to 65 who were treated at the thera-
peutic department of one of the Druzhkovka healthcare institutions (HCI) were analyzed. The research period was
within 2015-2017. The clinical and economic analysis of pharmacotherapy of these patients was performed using ABC,
VEN and frequency analyses.

Results and discussion. It was determined that the majority of prescribed medicines were recommended by
clinical protocols for use in the pharmacotherapy of the main CP and concomitant diseases diagnosed in the patients
studied. These medicines are present in the State Formulary of Ukraine (SFU) (80.25 % and 91.36 %, respectively).
The medicines that were present in the above documents were prescribed in most cases of all medical indications
(67.50 % and 94.72 %, respectively). Most of the costs related to pharmacotherapy of patients with CP were spent on
these medicines (60.00 % and 87.17 %, respectively).
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Conclusions. Comparison of the results of ABC-, VEN- and frequency analyses showed that the main directions
of pharmacotherapy of patients with CP in the therapeutic department of one of the Druzhkovka HCI corresponded to
the clinical protocols of medical care for patients with CP and concomitant diseases at the time of the study, and the choice
of trademarks of medicines was carried out, preferably, in accordance with the SFU. However, a significant number of
medical prescriptions and a considerable part of the costs were related to the secondary drugs, which were absent in
clinical protocols (32.50 % of prescriptions and 40.00 % of costs, respectively). Therefore, in general, the real pharma-
cotherapy of patients with CP in the therapeutic department of one of the Druzhkovka HCl is not rational from the clinical and
economical point of view and needs further correction in accordance with the given medicotechnological documents.
Optimization of pharmacotherapy of patients with CP in this department and money for its implementation are possible
due to the exclusion of Solcoseril, a drug affecting the digestive system and metabolic processes, which is expensive
and absent in clinical protocols and the SFU, from the treatment regimens. It was prescribed in 0.83% of all cases, and
5.70% of the total cost of medicines was spent on it.

Key words: chronic pancreatitis; clinical and economic analysis; ABC- analysis; VEN-analysis; frequency analysis

J1. B. Akosnesa, O. A. lepacumosa, C. C. WepwHeBa, H. A. MaTsawosa
HaunoHanbHbIN hapmaueBTUYECKNA YHUBEPCUTET, YKpanHa

KnuHuKo-akoHOMUYeCKUi aHanu3 drapmakoTepanum NaumMeHToOB C XPOHUYECKUM
nNaHKpeaTUTOM B yUpeXxAeHUUn 3apaBooxpaHeHus . [ipyKKoBKa

Llenb paboTbl — onpeaeneHne cOOTBETCTBUA hapMmakoTepanvm naunmeHToB C XPOHNYeckum naHkpeatutom (XIT)
MEZMKO-TEXHONMOMMYECKUM JOKYMEHTaM C MOMOLLbIO KITMHUKO-3KOHOMUYECKOTo aHanmaa.

Marepuansi U MeToAbl. [poaHanuavpoBaHo 94 nctopum 6onesHn naumeHToB ¢ XI1 B Bo3pacTe ot 25 go 65 ner, ko-
TOpble NPOXOAWIM NIEYEHNE B TEPANEeBTUHECKOM OTAENEHNN OOHOTO U3 yYpexaeHui 3npaBooxpaHerust (Y3) . [py>KKoBka.
Mepvioa nccnepoBannsa — 2015-2017 rr. KnNHMKO-3KOHOMMYECKNIA aHanmn3 Ha3Ha4YeHHOW AaHHbIM NauueHTam chapMakoTe-
panuun nposoaunu ¢ nomotbio ABC-, VEN- 1 yacTtoTHOro aHanmsos.

PesynbraThl 1 nx obcyxaeHue. YCTaHOBMNEHO, YTO BOMbLUMHCTBO Ha3HaYeHHbIX NnekapcTBeHHbIX cpeacTts (J1C)
pPEKOMEHO0BAHO KIMHUYECKMMYM NpOTOKoNaMu Ansi papmakotepanmm ocHoBHoro (XI1) n conyTcTBytowmx 3abonesa-
HWIA, KOTOpble BbINM AUMarHOCTMPOBaHbI y UCCredyeMbIX NaLMeHTOB, U NpUCyTCTBYEeT B [ocyaapcTBeHHOM hopMyns-
pe nekapcTBeHHbIx cpeactB YkpauHbl (FTPICY) (cootBetcTBeHHO, 80,25 % 1 91,36 %). Ha NNC, npucyTcTeytowme B
BblLLEyKa3aHHbIX AOKYMEHTax, Npuwnock 6OMbWNHCTBO BCeX BpavyebHbIX Ha3HavyeHu (CooTBeTcTBeHO, 67,50 % 1
94,72 %). Ha Hux 3aTpayeHo GOMbLUMHCTBO AEHEXHbIX CPEACTB, CBSA3aHHbIX ¢ dhapmakoTepanven nauymeHTtoB ¢ XI1
(cootBeTcTBEHHO, 60,00 % 1 87,17 %).

BbiBoabl. ConoctasneHune pesynsratoB ABC-, VEN- 1 yacToTHOro aHann3oB nokasano, YTO OCHOBHbIE HarnpaBs-
neHnst papmakotepanumn naumeHToB ¢ Xl B TepaneBTMYeckoM otaeneHmnmn ogHoro n3 YO3 1. [IpyKKOoBKa COOTBETCTBYHOT
OENCTBYIOLLMM HAa MOMEHT MUCCReA0BaHUs KIMHUYECKMM NPOTOKONam nNpefocTaBneHns MeauUmMHCKON NOMOLLM NnaLum-
eHTam ¢ X1 u conyTcTBytOWMMY 3aboneBaHMAMN, KOTOPbIe ObiNM AUAarHOCTMPOBAHbI Y UCCreayeMbIX MauneHToB, a
BbIGOp TOProBbix HanmeHoBaHuin J1IC ocyLLecTBRANCH, NPeuMyLLEeCTBEHHO, B cooTBeTcTBUM ¢ PJICY. OgHako 3Ha-
UMTENbHOE KONMUYECTBO BpayeOHbIX HAa3Ha4YeHUN 1 3Ha4YUTeNbHasa YacTb 3aTpaT CBA3aHbl CO BTOpocTeneHHbiMu J1C,
OTCYTCTBYIOLMMU B KITMHUYECKNX NPOTOKomnax (cootBetrcTBeHHO, 32,50 % HasHauyeHur n 40,00 % 3atpart). [Moatomy,
B Lienom, peanbHas apmakoTepanus naumeHToB ¢ X1 B TepaneBTnyeckom otaeneHmn ogHoro u3 YOS 1. [IpyxKoBka
He ABNSeTCs paumoHarnbHON C KIMTMHUYECKOW U 9KOHOMMUYECKOW TOYKM 3pEeHNst N TpebyeT AanbHenLwen Koppekuum B
COOTBETCTBUM C AAHHBbIMU MEAMKO-TEXHONMOMMYECKNX OKyMeHTOB. OnTuMusaunsa dapmakotepanum naumeHTos ¢ XI1
B AAQHHOM OTAENEHUM N OEHEXHbIX CPEACTB Ha ee NpoBeAeHE BO3MOXHA 3@ CHET UCKITKOYEHNST U3 CXEM NeYeHns 3a-
TPaTHOrO M OTCYTCTBYIOLLErO B KNMHNYecknx npotokonax u FPIICY cpeactea, KOTOPOE BAMSAET HA NULLEBAPUTENBHYIO
cuctemy 1 metabonuyeckune npoueccol, «Conkocepuny. Ha Hero npuxogutes 0,83 % Bcex BpayebHbIX Ha3HavYeHun 1
3aTpayeHo 5,70 % o1 ob6Lien cymmbl 3aTpat Ha JIC.

Knroveenble cnoea: xpoHu4ecKuli maHKpeamum, KIUHUKO-9KOHOMuYeckul aHanus; ABC-aHanu3s; VEN-aHanus;
YacmomHbIl aHanu3

Beryn. Xponiunuit nankpearut (XI1) € HaiOinbI
MOLIMPEHOIO NATOJIOTI€I0 MiAIUTYHKOBOT 331031 B Oara-
THOX KpaiHax CBiTY, B TOMY 4ucii i B Ykpaini [1-5]. Taxk,
y pi3HHX KpaiHax €Bpomnu 3axBopioBanicTh Ha XII cra-
HOBUTH Bix 4 no & Bumaakis Ha 100 000 HacesneHHsa HA
piK, a mommpeHicTh 3axBoproBaHHs — 250-500 xBopux
Ha 100 000 Hacenenns. [Iutoma Bara XII y cTpykrypi
3aXBOPIOBAaHb OPraHiB TPaBJICHHS B YKpaiHi CTAHOBUTH
10,5 % [3]. [Ipubnusuo y 30 % Bunanaki y XBOpUX Ha
XIT po3BUBaIOTHCS yCKJIAAHEHHS, JI€TAIbHICTh CTAHO-
BUTh 5,1 % [1]. JlikyBanusa XII Ta fioro yckiagHeHb cy-
IIPOBOKYEThCS 3HAYHUMH BUTpaTaMu. Tak, y Benunko-
OpwuraHii BapricTs nikyBanHs XII y cramioHapi craHo-
BUTH MpuOIH3HO 3,38 MUTBHOHIB €BPO Ha piK, HE Bpa-
XOBYIOUH TIEPCOHAJIbHI BUTPATH XBOPOTO Ta po0oui JHi,

sIKi OyITi BTpadeHi BHACIIZIOK HeMparie31aTHoCTi [6]. A BUT-
paru Ha 0OCITyTOBYBaHHS MAIli€HTIB 3 HANITOIUPEHIIIINM
yexmagaeHHsM XI1 — 1ykpoBuM 1iabeToM i CKIIaIatoTh
y cBiTi 465 Mutpa gonapis Ha pik, T06To 10-15 % Bcvoro
CYKYITHOTO OIOIKETy OXOPOHHM 370poB’s [7]. Bumeszas-
HaueHe BKa3ye Ha HEOOXiHICTh onTHMi3alii Gapmako-
teparii xpopux Ha XII Ta BuTpar Ha i mpoBeaCHHS.
Ouinka peanbHOI (hapMakoTepaii pi3HUX 3aXBOPIO-
BaHb B YKpaiHi 3a JOMOMOTOI0 KJIiHIKO-€KOHOMIYHUX
metoniB — ABC-, VEN- Ta yacToTHOrO aHaji3iB cTaja
MPEeIMETOM JOCIiPKeHb 0ararboX BiTYM3HSIHUX Hay-
KoBIIiB. i pe3ysbraTy BinoOpaxkeHi y HAyKOBMX Hpalsix
pod. SAxosnesoi JI. B. [8], mpod. Korsiupkoi A. A. [9],
npo¢. Hemuenko A. C. [10] Ta iHmmx. ¥ n1octynHux
IpKepenax Jiiteparypu BigcyTHi pesyastatu ABC-, VEN-
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Ta YaCTOTHOTO aHaMi3iB apmakoreparnii xBopux Ha XI1
B KIJIiHIKax YKpainu. BpaxoByiouu ckiajjHy eKOHOMIuHY
CHUTYyaIlil0 B HAIllill KpaiHi, a TaKOXK MPOBEIEHHS CTaH-
JapTu3ailii MeIMYHOT JOIOMOTH Ta BIPOBA/KEHHS Qop-
MYJISIPHOT CHCTeMH B YKpaiHi, akTyaJIbHOIO € OIliHKa pe-
anbHOT (hapmakoreparii xBopux Ha XII 3 KIiHIYHUX Ta
€KOHOMIYHUX ITO3HUIIIN.

Meta po0OOTH — BU3HAUCHHSI BIINIOBITHOCTI (hapMako-
teparii naienTis 3 XI1 MeIUKO-TEXHOJOTIYHUM JIOKY-
MEHTaM 3a JIOTIOMOT'0k0 KJTIHIKO-€KOHOMIYHOTO aHaIi3y.

Marepiajau Ta MeToau. PerpocnieKTHBHUI aHai3
JIIKapChbKUX MPU3HAYCHB IPOBEICHO HA OCHOBI 94 icTo-
piit xBopoO nartienTiB 3 XI1 Bikom Big 25 10 65 pokiB, siKi
MPOXOVIIN JIIKyBaHHS B TE€PareBTHUHOMY BiJIiJIEHH]
OJTHOTO 13 3aKIIa1iB 0XOpoHH 310poB’st (303) M. JIpyKKiBKH.
[epion nocmimxenns —2015-2017 poku. Cepeans Tpu-
BaJIiCTh nepeOyBaHHsI MAIIEHTIB B cTanioHapi — 15 qHiB.
OcuoBuuit giarno3 — XI1. B mocmimKyBaHux icTopisix
xBOp00, okpim XII, Oynu 3a3HaueH] TakoXk 12 CymyTHIX
JiarHo3iB: imemiyHa xBopooa cepis (y 28 % XBopux),
cepiieBa HeoCTaTHICTD (Y 26 %), XpOHIYHUI XOJICIUC-
T (y 21 %), rineproniuna xBopoba (y 17 %), XxpoHiu-
uuii renatut (y 11 %), xponiunuii ractpur (y 11 %),
nykpouit giader Il tumy (y 9 %), sxoBuoKaM’siHa XBO-
poba (y 4 %), BupaszkoBuii komt (y 2%), mieJoHeppuT
(y 2 %), cedokam’siHa xBopoOa (y 2 %), e3odarit (y 2 %).

Kniniko-ekoHOMiYHHMIT aHami3 papmakoTepartii marfi-
entiB 3 XII B qanomy 303 npoBonwiv 3a JONOMOTOFO
ABC-, VEN- ta yactornoro anamisis [11]. ABC-anani3
nepedadae paHKyBaHHS JIiKapchbkux 3aco6is (JI13) 3a-
JISKHO BiJl YACTKH BUTPAT Ha KOKEH 3 HUX Y 3arajibHil
CTPYKTYpi BUTpar Ha JI3 3 BUAIJICHHSM TPhOX TPyI: A —
JI3, na sixi npunagae 80 % Butpar, B — Ti, mo notpe-
Oy1oTh 15 % koiutiB, C — Ti, BATPATH Ha SIKi CKJIAJAI0Th
5 % Bix 3arajbHUX BUTPAT Ha BCI JIOCHIPKYBaHi Ipe-
naparu. YacToTHMIA aHAJII3 T03BOJISE OLIIHUTH YacTOTY
3aCTOCYBaHHsI TOTO 4M iHmIoro JI3 mpw JiKyBaHHI marti-
€HTIB 3 IEBHUM 3aXBOpIOBaHHsM, a VEN-anani3 nepen-
Oauae posmnosin JI3 3a cTyneHeM iX 3HAUYIIOCTI JIs JTi-
KyBaHHS 3aXBOPIOBaHHS Ha Tpu rpymnu: V (vital) — xur-
TeBO HeoOXiHi, E (essential) — Baxusi, N (non-essen-
tial) — qpyropsiani [11]. ¥V naniit po6oTi mpoBOaAUIN
nBa «popmanbHux» VEN-aHani3u: napaneibHO BH3HA-
Yany HasBHICTh JI3 B YMHHUX Ha MOMEHT JIOCIIIKSHHS
JoKkyMeHTax JlepskaBHOMY (OpMyIIsIpi JTIKapChKUX 3aco-
61 Yipainu (JIDJI3Y) (7-9 Bunycku, 2015-2017 pokn)
[12] Ta 13-t yKpaiHCHKUX KIIHIYHHX MPOTOKOJAX Ha-
JIAaHHSI MEJTUYHOT JIOMOMOTH TalfieHTaM, XxBopum Ha XI1,
Ta BHILIE3a3HaueHi cymyTHI 3axBoproBanus [13]. [1pu Ha-
sBHOCTI JI3 y 3a3Ha4eHNX JOKYMEHTAX BiH OTPHMYBAB iH-
nekc «Vy, ipu BiacyTHOCTI — «Ny» [11]. 11 BU3HaUeHHS
BapTOCTI Kypcy JIIKyBaHHSI JIIKAPCHKUMH 3ac0o0aMHU, sSKi
npu3Hadanch narientam 3 XI1, BAKOpUCTOBYBaIU Ce-
penHbO3BaXKEHY pO3piOHY LiHY Ha HUX Y AOCHIHKYBa-
HUI nepio]] B anTeuHiil Mepexi Ykpainu [14].

Pesyabratn Ta ix 00ropopenHs. 3a pesyiasraTaMu
aHaJti3y icTopiii XxBopooO mnarfienTis 3 XI1 Oyno Bu3Haye-
Ho 81 Toprose HaiimenyBauust (TH) JI3 (56 mixnapon-
HUX HenateHToBaHux Ha3B (MHH)) 3 35 ¢apmakono-

TYHUX TPy, M0 OYJIM BUKOPUCTAHI JUIS KOMILIEKCHOT
(dapmaxoreparnii.

BripoioBx 10CIiIKyBaHOTO MIEPioLy B JAHOMY BiJl-
nineHHi 3apeectpoBano 720 npuzHadens JI3 marienram
3 XII, mo cknagae B cepenHpboMy 6mau3pko 7,6 JI3 Ha
1 xBoporo. Bpaxosytoun Te, mo Hakaz MO3 Vkpainu
Ne 918 Bin 28.10.2010 p. [15] oOMexye KITbKICTD IPH-
3HAYeHb OJTHOMY XBOpOMY 110 3-4 JI3, orpuMaHi pe3yib-
TaTH BKa3ylOTh Ha MOJINparMasito Ta HepalioHaIbHICTh
npusHaueHsb JI3 koxxkHOMY okpemomy mnarienty 3 XII B
naHoMy BianiieHHi. HaiiOinbia yacToTa npusHadeHb
BCTaHOBJICHA JUIs IpenapartiB rpynu «KpoBo3zamMiHHUKH
Ta nepdy3iiini po3unnu» (9 MHH, 16 TH, 28,61 % Bin
3arajbHOI KiJTBKOCTI IPH3HAYEHB ) Ta TPYIH «3aco0H, 110
3aCTOCOBYIOTHCS ITPH (PYHKI[IOHAIBHUX PO3J1ajiaX 3 00Ky
IIUTyHKOBO-KHIIIKOBOTO TpakTy» (6 MHH, 8 TH, 19,44 %
MPU3HAYCHB ), IKi BAKOPUCTOBYBAJIMCH ISl TATOTCHETHY-
Hoi Tepanii ocHoBHOTO 3axBoptoBanHs (XI1) ta cymyT-
HBOI marosorii. [IpeacTaBHUKY BUILIE3a3HAYSHUX TPYI
Oynu cepen TH JI3 nigepaMu 3a 4acTOTOO MPU3HAYCHD
(rpyna «KpoBozaMiHHUKH Ta nepdy3iidHi pOZYHHI) —
«Harpiro xnmopumy, «PeocopOinakry, rpyma «3acodu, o
3aCTOCOBYIOTHCS ITPH (PYHKI[IOHAJILHUX PO3JIajiaX 3 00Ky
LUTYHKOBO-KMILKOBOTO TpakTy» — «Ho-mmay, «Iliaru-
¢inin-3opoB’s») (Tadm. 1). 3Ha4Ha YacToTa MPU3HAYCHD
Oyia Tako)K BCTaHOBIIEHA JUIs Jiyperuka «Dypocemin-
JapHH1Is», 0 MO’KHA TIOSICHUTH MOIIMPEHICTIO CYITyT-
HiX ceplLeBO-CyANHHHX 3aXBOPIOBaHb y namieHTiB 3 XI1,
K1 JIIKyBaJIMCh Y TAHOMY BijinenHi. Haliwacrime y na-
Homy 303 M. JIpyKKiBKa JliKapi MpyU3HAYaId BITYU3HS-
Hi JI3. Ilina ynmakoBKM BILIMBaja Ha YacTOTYy MPH3HA-
YeHb 1 y HalOinpI npu3HadyBanux JI3 Oyna B HU3bKO-
My miana3oHi min: 10,83-88,57 rpu (Tadm. 1). Cepen Hux
Oy/u Tpernapary i 3 BUCOKOIO BapTICTIO HA KYpC JIKY-
BaHHSI OJTHOTO XBOPOTO: Npe/ICTaBHUKH TpynH «KpoBo-
3aMiHHUKH Ta nepQy3iiiHi po3unHm» — «Harpito xi10-
pun» ta «PeocopOinakr» (BignosinHo, 142,29 rpH ta
661,61 rpH).

Posnogin TH JI3 3a ABC-rpynamu OyB HACTYITHHM:
rpyna A — 14 TH JI3, Ha sxi Butpadeno 79,54 % xou-
TiB BiJI 3arajibHOT CYMHU BUTpAT Ha BC1 A0 KyBaHi JI3;
rpyna B—21 TH JI3 (15,08 % Butpar), rpyma C —46 TH JI3
(5,38 % Butpar).

OCHOBHI KOIIITH, [TOB’s13aHi 3 papMaKoTepari€ero na-
uienTiB 3 XI1, Oynu BUTpaveHi Ha JTIKyBaHHS OCHOBHO-
ro 3axBoproBanns (XII). Tak, jgigepamu 3a BUTpaTaMu
Oynu Haliwacrinie npusHauyBani JI3 rpynu «Kpoosa-
MIHHHUKH Ta nepdy3iiiHi po3unnm» (40,74 % Butpar),
a takox JI3 rpymu «lHriGiTopu npoteomnizy» (14,79 %
sutpat; | MHH; 2 TH). 3a3na4eni npemnaparu 3acToCoO-
BYIOTBCSI TIPU JIiKyBaHHI 3arocTpeHb XI1: KpoBo3aMiH-
HUKH Ta nepdy3iiiHi pO3YMHU — 3 METOIO JIETOKCHKAIIi1
OpraHizMmy, iHTri0ITOpH TPOTEONI3y — IS iHAKTHBAIIIT IIPO-
TEONITHYHNX (PEPMEHTIB Ta 3ar100IraHHs caMoIepeTpaB-
JIEHHIO T IIITYHKOBOI 3am03u [ 16, 17]. Ix npencrasaukn
Oynu sinepamu 3a Butparamu cepen TH (rpymna A — mpe-
niaparu rpyr «KpoBo3amMiHHHKH Ta riepdy3iiiHi pO3YHHID
«Peocopbinakt» Ta «Harpito xsopuy», iHridiTop mporeo-
mizy «Kontpukan 10000») (tabdmn. 2). Kpim Hux 3HadHi
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Tabmuusa 1

[Tpenaparu-nigepu cepen TH 3a yactoToro npusHadeHb nanienTam 3 XII B TepaneBTMYHOMY BifjineHHi
onnoro 3 303 M. [IpyxkiBkn

i CepegHa % BiA
- . LliHa . N 3aranbHoi
Y 5| ToproBe HaiMeHyBaHHA, BapTicTb Kypcy | KinbkicTb : .
JF ®opma BUMyCcKy YNaKoBKH, . KinbKocTi
25 BMPOOHVIK NiKyBaHHSA npu3HayeHb
=g FPH 1 XBODOIO. [DH npr3HayveHb

poro, Tp (n=720)

Hatpito xnopug, p-H a/iHd. 9 mr/mn

! TOB «lOpia-®apm» nnawka 200 mn, N2 1 10,83 142,29 72 10,00
Ho-wna®, CHINOIN
Pharmaceutical p-H 4/iH. 40 mr amn.

2 and Chemical Works 2 mn, N2 25 49,15 13,58 44 6,11
Private Co. Ltd.
Peocopbinakr®, p-H A/iHd. nnAwka

3 TOB «Opis-Dapm» 200 w1, Ne 1 88,57 666,61 38 5,28
QOypocemig-AapHnus, p-H a/iH. 10 mr/mn amn.

4 MpAT «OO «[JapHuusa» 2mn, N2 10 19,63 19,52 36 >.00
MnatndiniH-3popos’s, p-H 4/iH. 2 mr/mn amn.

> TOB «®K«3popoB’a» 1mn,N210 39,46 40,25 30 417

BUTPATH CYPOBOKYBAIIM 3aCTOCYBaHHSI IPEACTABHUKA
rpymnu «3aco0u, 110 3aCTOCOBYIOThCS MPH (YHKI[IOHAITb-
HUX po3JiajiaX 3 00Ky IUTYHKOBO-KHIIKOBOTO TPAKTY» —
npenapary «bapanria» Ta 6mokaropa H,-ricramiHoBHX
penenTopiB «KBamarem, K1 3HUKY€E KHCIOTHICTD NITyH-
KOBOTO COKY (Ta0i. 2). B ycix HalOinbm BuTparnux J13,
110 npu3Havyaauch namieatam 3 XI1 8 nanomy 303, Bap-
TICTh Ha Kypc JIIKyBaHHs 1 XBOpOTo Oyia BUCOKOIO: B Jiia-
na3oHi i Big 142,29 rpH 1o 835,76 rpH. binbiiicts 3
HHUX — 1HO3eMHOT'O BUPOOHHUIITBA.

Ha nepmomy micni y ABC- ta 4acToTHOMY peTHH-
rax nocinanu npemnaparu rpynu «KpoBo3aMiHHUKHU Ta
nepdy3iliHi po3drHWY: Jifiep 3a BUTparamu — «Peocop-

oinakt (p-u x/iad. msmka 200 mi, Ne 1; TOB «tOpis-
®dapmy»; maibke 1/5 wactuna (18,28 %) Bix 3arambHOI
cymu BHTpar) (Tab. 2); Jijep 3a 4acTOTOIO MPU3HAYEHb —
«Harpiro xmopun» (p-u 1/ind. 9 mr/mi msmka 200 m
Ne 1; TOB «Opis-Dapm»; 10,00 % npusHadens) (tadum. 1).
Crig Bigmituty, mo Bei TH-migepu 3a wacToToro mpu-
3HauEHb Ta 38 BUTPATAMH 3aCTOCOBYBAJIUCH y MapeHTe-
paNbHUX JIIKapChKUX (hopMax.

Pesynbrarn «popmansHoro» VEN-anami3y 103Bosis-
FOTh CTBEP/DKYBATH, 1110 OUTBIIICTh Tpu3HaYeHuX JI3 pe-
KOMEHJI0BaHa KIIIHIYHUMH IPOTOKOJIAMH 115 (hapMaKo-
teparnii ocHoBHOTO (XI1) Ta CynmyTHIX 3aXBOpIOBaHb, 110
Oynu 3apeecTpoBaHi y JOCIIDKyBaHUX MAIli€HTIB, Ta

Tabmus 2

Jlikapcbki 3aco6u rpymu A, 110 npru3Hadaanuch narientam 3 XI1 B TepaneBTHYHOMY BifjfjiieHH]
opnoro 3 303 m. JIpyKKiBKu

=2 Toprose LiHa Cepenris % Bin
g < _oP BapTicTb Kypcy | Kinbkictb | Cyma BuTpaTt | 3aranbHoi
JF HalMeHyBaHHs, D®opma BUNYCKY | ynakoBKwM, ;
S NiKyBaHHA | Npu3HayeHb | HaJ13, rpH cymu
=0 BUMPOOHVIK rpH
Q 1 XxBOpOro, rpH BUTpaT
Peocopb6inakT®, p-H p/iHd. nnAwka
1 TOB «Opis-Oapm» | 200 mn, Ne 1 88,57 666,61 38 25331,02 18,28
niodin. p/p-Hy o/
2 KoHTpukan® 10 000, |iHd. 10000 ATp O 846,2 789,79 24 1895488 13,68
Merkle GmbH ¢én., 3 po3y. B amn.
2mn,Ne10
HaToilo XoDM p-H a/iHd. 9 mr/mn
3 PHOXTIOPMA | nsawka 200 mn, 10,83 142,29 72 10245,18 7,39
TOB «lOpia-Gapm» NO T
bapanrin®, p-H a/iH. amn. 5 mn,
4 AlexPharm GmBH NO 5 152,71 353,78 24 8490,68 6,13
niodin. p/p-Hy
Kesamarten®, A/iH. 20 mr ¢n., 3
> Gedeon Richter Ltd. |po3u. B amn. 286,22 835,76 10 8357,62 6,03
5mn, Ne5
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HasiBHa B JIDJI3Y (Biamoriauo, 80,25 % ta 91,36 %).
3a pesynbraramu VEN- Ta 4aCTOTHOTO aHai3iB mepe-
BaKHA OUTBILICTB BCIX JIIKAPCHKHX MPH3HAYEHb PUHIIIIACH
Ha HasBHI B KJIIHIYHUX mpoTtokoiax ta JMDJI3Y JI3 (Biarmo-
BiZHO, 67,50 % Ta 94,72 %). 3a pe3ynasraramu ABC- Ta
VEN-anani3iB Ha HUX BUTpaueHa OiIbIIICTh IPOIIOBHX
KOIIITIB, ITOB’s3aHKX 3 (hapMakoTeparticto narienTis 3 XI1
(BiamosingHo, 60,00 % Ta 87,17 %).

VY kiniHiYHEX TIpoToKoMax Oyiu BigcytHi 16 MHH JI3.
Cepen HEX AOTIOMDKHHH Tpernapar Jyis apeHTepaibHOro
BBeieHHs iHmmx JI3 — Harpiro xnopun (4 TH). Ha fioro
yacTKy npuinuioch 14,44 % BcixX NmiKapchbKUX MpH3HA-
YeHb Ta BUTpadeHo 8,68 % Bij 3arajibHOI CyMH KOIITIB.
Kpiwm Harpiro xnopuny ingaexe N manu 15 MHH: inri6i-
TOp mpoTeonizy anporuHin, MHH 3aco0y, o BriBae
Ha TPaBHY CUCTEMY Ta MeTa0ouivHi nporecu — «Coko-
cepuiy, penaparu 3 rpynu «3aco0u, 1o 3aCTOCOBY-
I0ThCS TP QYHKIIOHATBHUX PO3Jazax 3 OOKy HITyH-
KOBO-KHIIIKOBOTO TPAKTY» — IIATU(TIH Ta CHMETHKOH,
MPOTUTPUOKOBHIA 3aCiO [JIsl CHCTEMHOTO 3aCTOCYBaHHS
¢uryKoHa30I1, mpeacTaBHUKY Tpynu «KpoBozamiHHHKH
ta nepdy3iiiHi po3YrHI» — HATPIIO TiPOKapOOHAT, Kalb-
1ito XJjopu, MarHito cynbdar, MHH npenaparis «Peam-
Oepuny, «Tpuconby ta «['TK», nikapcpkuii 3acid st cuc-
TEMHOT0 3acTocyBaHHs JiijokaiH, MHH antuniapeiinoro
MiKpoOHOTro 3aco0y — «Xinak Goptey, 3aco0y [yis mepo-
panbHOI periaparaii — «Perigpon», 3aco0y, 1o crpuse
PPO3YMHEHHIO CEYOBUX KOHKpeMeHTiB — «®Ditomim». Ha yact-
Ky 3a3HadeHunx 15 MHH npwuitnuiocs 18,06 % nikapcs-
KHX TIpU3HaYeHb Ta BUTpadeHo 31,32 % rporioBux Ko-
TIiB BiJ] 3arajbHOI CYMHU BUTPAT, 10 € HEPAIlIOHAILHUM.
Y ADI3Y oynu Biacyti 7 TH (8,64 % Bijg HOMEHKIIa-
Typu npu3HauyBaHux JI3): 3aci0, 1110 cripusie po34nHEH-
HIO CEYOBUX KOHKPEMEHTIB «DiToNiTy), MpecTaBHUK TPy-
1 «3aco0H, 1110 3aCTOCOBYIOThCS TIPH (DYHKIIIOHATEHIX
po3nagax 3 60Ky IILUTYHKOBO-KHUIIIKOBOTO TPakTy» — «Criaz-
rany, Bitaminu «KokapHiT» Ta «BiTakcoH», renarorpor-
Hwmii 3aci6 «["ancrenay, inmi 3aco0u, 110 BIIIUBAIOTEL Ha
TpaBHY CHUCTEeMYy, Ta MeTabomiuHi npouecu — «Conko-
cepui», «AkroBeriny. Cepell HUX € TIpernapaT pOCIIHH-
Horo noxomkeHHs («®Ditomit», «[ancrenay) Ta KOMOiHO-
BaHi npenaparu («Crasrany, «KokapHiT», «BiTakcony).
Co1it BIAMITHTH, 110 TIperiapary «AKToBerin» Ta « CoJko-
cepu» Oynu BEiTy4eHi e 3 5-ro Bunycky ADJI3Y [12].

Ha nedopmynsipHi npenaparu npuidnuiocs 5,28 % -
KapCchKHX MPU3Ha4YeHb Ta BUTpadeHo 12,83 % rpomoBux
KOWITIB BiJ 3arajibHOT CyMHU BUTPAT, 110 € HEpaI[ioHAIb-
HUM Ta norpedye kopekuii. Cepen JI3, BincyTHIX y KiTi-
HIYHUX MIPOTOKOJNIAX HAJAHHS MEIMYHOI JOTIOMOTHY TIPU
XI1 Ta Bume3azHadyeHux 12-TH CynyTHIX 3aXBOPIOBaHb,
He BmoueHi 10 JIDJI3Y wacrynsi JI3: 3aci0, 110 BIUMBaEe
Ha TPaBHY CHCTeMY Ta MeTadouivHi nponecu «Conko-
CepuI», Ta 3aci0, 1110 CIPHSIE PO3YMHEHHIO CEUYOBUX KOH-
kpemeHTiB «Ditomit). Ha Hux npuiinuiocs 1,11 % Beix
JKapCchKUX MPHU3HAYeHb i BUTpadeHo 5,83 % Bix 3araib-
Hoi cymu BuTpar. CItifi BIAMITHTH, 11O cepe] HUX mpe-
napat «CoJKocepriDy € IPeACTABHUKOM HalO1LIbII BUT-
parHoi rpynu A (3a pesynsraramu ABC-ananizy). Ha fioro
yactky npunanaae 0,83 % BCiX JiKapchbKUX NMPH3HAYEHb
Ta BUTpadeHo 5,70 % Bij 3arajbHOT CyMH BUTpAT.

BucHoBKH Ta nepcneKTHBH NOAAIBIIMX JA0C/T/KEHb.
Cniscrapnenns pesynbrariB ABC-,VEN- Ta yacrtotHo-
'O aHaJIi31B [MOKa3aJIo, 1110 OCHOBHI HAMIPSIMKH (hapMaKo-
tepanii manientis 3 XI1 y TepaneBTHUHOMY BiJIiJICHH]
onHoro 3 303 M. [IpyKKiBKH BIAMOBIIAIOTh YMHHUM Ha
MOMEHT JIOCJII/PKEHHSI KJITHIYHUM MPOTOKOJIaM HalaHHS
MeAMYHOI Toriomory narfienram 3 XI1 ta cynmyTHimMu 3a-
XBOPIOBaHHIMH, 5IKi OYIJIO 1IarHOCTOBAHO Y JTOCIIIKY-
BaHMX Tali€eHTiB, a BuOip TH JI3 3xiiicHioBaBcs, mepe-
Ba)KHUM YHMHOM, BianoBigHo 10 JIDJI3Y. Ane 3Hauna Kijib-
KIiCTb JIIKAPCHKUX MPH3HAYEHb Ta 3HAUYHA YaCTHHA BHT-
par noB’si3aHa 3 Apyropsyaaumu JI3, BiACyTHIMH B KiTi-
HIYHUX POTOKOJAax (BiAmoBiaHO, 32,50 % npu3HayeHb
ta 40,00 % BuTpar). Tomy B 11iIoMy peaibHa apMako-
tepanis namieHTiB 3 XI1 y TepaneBTHYHOMY BiJIiJICH-
Hi onHOTO 3 303 M. JIpYKKIBKH HE € paiioHaIbHOIO 3
KJIIHIYHOT Ta €KOHOMIYHOI TOYOK 30py 1 moTpedye mo-
JIAJTBIIOT KOPEKIIT BIIMOBIIHO JI0 JTAHUX MEIUKO-TEXHO-
JIOTTYHHX JOKyMeHTIB. OnTumisaiiis papMakoTeparii ma-
uienTiB 3 XI1 B 1aHOMY BIIJIIJICHHI Ta TPOIIOBUX KOIII-
TiB Ha ii MPOBEJICHHS MOXKJIMBA 32 PAXyHOK BUKIIFOYCH-
HS 31 CXEM JIIKYBaHHS BATPATHOT'O Ta BiJICYTHHOTO B KIIi-
HiuHMX npoTokoiax ta JIDJI3Y 3aco0y, 1o BrmBae Ha
TpaBHY CHCTEMY Ta MeTaboIiuHi rporecH, « CoIKoCeprD».
Ha nporo npunanae 0,83 % Bcix JIiKapChKUX MPU3HA-
4YeHb Ta BUTpadeHo 5,70 % Bix 3arajibHOT CyMH BUTpAT
Ha JI3.

Konduikr inTepeciB: BijcyTHiil.

MEPEJIK BUKOPUCTAHUX JIZKEPEJI IHOOPMAIIIT

Bbabinens, JI. C. XpoHiuHMI TAHKPEATUT: JIarHOCTHKA 1 JTIKyBaHHS, aJITOPUTMHU AUHAMIYHOTO CIIOCTEPEIKSHHSI JIIKapeM 3arajbHol Ipak-
THKH — CIMEHHOT METMIIMHY Ha 3acazgax nokazoBoi meaununu / JI. C. baGineus // 3qopoB’s Yipainu. —2012. — Ne 1 (23). — C. 61-63.

2. Mirenbko, b. O. XpoHiuHMIi MAHKPEATHUT Ta MOCTXOJCIUCTCKTOMIYHHI CHHIIPOM, MiAXomu 10 JikyBauHs / b. O. Mirensko // BicHuk
HayK. Jocimipkenb. —2015. — Ne 3. — C. 11-14.

3. Pycun, B. I. YMicT BiJIbHUX aMiHOKHCIIOT CHPOBATKU KPOBi Y XBOPUX i3 XpoHiuHuM maHkpearutoM / B. 1. Pycun, €. C. Cipyak, H. FO. Kypuak /
TactpoenTeporn. —2013. — Ne 3 (49). — C. 123-126.

4. Epidemiology of chronic pancreatitis: burden of the disease and consequences / P. Lévy, E. Dominguez—Muiloz, C. Imrie et al. // United Eur.
Gastroenterol. J. — 2014. — Vol. 2, Ne 5. — P. 345-354. https://doi.org/10.1177/2050640614548208 https://search.crossref.org/?q=10.11
77%2F2050640614548208

5. Morales, M. J. Chronic Pancreatitis : Current Concepts / M. J. Morales // SM Pancreat Disord Ther. — 2017. — Vol. 1, Ne 1. — P. 1001.

6. Halloran, Christopher. Xponiunuii mankpearur / Christopher Halloran / BayTtpennss menummna. — 2009. — Ne 4 (16). [EnexrpoHHMI
pecypce]. — Pexxum noctyny : http://www.mif-ua.com/archive/article/10367

7.

dakTHIeCKast CTOMMOCTH KOMIUIEKCHOTO XHPYPIHYECKOTO JICICHHsT OOMBHBIX HEHPOHUIIeMIIeckoi GopMoil CHHApOMa TrabeTHIeCKON
cromel / B. A. Mutumr, @. T. MaxkamoBa, O. C. [Tacxanosa Ta iH. // Xupyprust. XKypu. um. H. 1. [Tuporosa. —2015. — Ne 4. — C. 48-53.



VISNIK FARMACII 1 (97) 2019 ISSN 2415-8844 (Online) 51

10.

11.

12.

13.

14.

15.

16.

17.

o=

10.

11.

12.

13.
14.
15.

16.

17.

Kuiniko—exoHOMI4HI acriekTH (papmakoTeparii XBOpUX Ha BHpa3koBy xBopoOy nutyHka / JI. B. SIkosnesa, O. O. I'epacumosa, A. C. Top-
6auoBa, A. A. Kpactoxk // ®apmary. wacormc. —2015. — Ne 3. — C. 83-87. https://doi.org/10.11603/2312-0967.2015.3.4939

Kortsimpka, A. A. Orminka (apmaxoTepartii XBopux Ha Kip B yMoBax crarjioHapy meronamu ABC—, VEN- Ta wacrorsoro anamizy / A. A. Kot-
Binpka, O. B. Kononenko // ®apmart. xypH. —2015. — Ne 6. — C. 3-9.

Nemchenko, A. S. The study of the state of pharmaceutical provision for patients with cardiovascular diseases using ABC— and VEN—
analyses / A. S. Nemchenko, V. N. Nazarkina, Yu. Ye. Kurylenko // Bicauk ¢apmartii. — 2018. — Ne 3 (95). — C. 44-48. https://doi.
org/10.24959/nph;.18.2218

OriHKa KITiHIYHOI Ta eKOHOMIYHOT JOIIIBHOCTI BUKOPHCTAHHS JTIKapCHKHUX 3aC001B Y JTIKyBaJIbHO—TIPOGUIAKTHYHOMY 3aKIai (CyIpoBiza
¢bopmyssipHOT crcTeMu : MeToq. pek. / A. M. Mopo3sos, JI. B. fIkoeinesa, H. B. Be3aitko ta in. — X. : Cruns—M3aar, 2013. — 36 c.

JlepxaBHuii hopMysisip JiKapcbkux 3aco0iB Ykpainu [Enekrponnuii pecypce]. — Pexxum nocrtymy : http://www.dec.gov.ua/index.php/ua/
arkhiv-nakaziv-pro-zatverdzhennya-derzhavnogo-formulyara-likarskikh-zasobiv

IomykoBa cucrema «Peectp MeANKO-TEXHOJIOTTYHUX JOKYMEHTIB» [ Enekrponnuii pecypc]. — Pesxum moctymy : https://mtd.dec.gov.ua/
index.php/uk/

Komnenauym OnLine nosinuuk. [Enexrponnuii pecypc]. — Pexxum noctymy : https://compendium.com.ua/prices/

Hakaz MO3 VYkpaiau Ne 918 Bixg 28.10.2010 p. «IIpo 3aTBepmKkeHHS METOAMYHUX PEKOMEH/AIliH 1010 MOHITOPUHTY Ta OLIHKH Jli-
eBoCTi hopMymnsipHOi crucTeMu Ha eTari i1 BopoBapkeHHs». [ Enextponnuii pecypc]. — Pexxum noctymy : http://old.moz.gov.ua/ua/print/
dn 20101028 918.html

AnroputM i Jlikapsi IpX HaJlaHHI MEIMYHOI JOIIOMOTH TAIliEHTaM i3 XpOHIYHNUM MaHKpeatuToM // Ykp. Mes. dacormc. — 2014, — Ne 6 (104). —
C. 154-159.

3psirunuesa, T. J[. XpoHudeckuil MaHKPeaTHuT : COBPEMEHHbIE KOHIICTILIMN TaToreHe3a, AMarHocTuky u nedenns / T. 1. 3Baruniesa,
1. 1. Hlapropox // CxiznHOEBpONEHChKHI XypH. BHYTPIlIHbOI Ta ciMeiiHoT Meanumuu. —2015. — Ne 1. — C. 10-16.

REFERENCES

Babinets, L. S. (2012). Zdorov'ia Ukrainy, 1 (23), 61-63.
Mihenko, B. O. (2015). Visnyk naukovykh doslidzhen, 3, 11-14.
Rusyn, V. 1, Sirchak, Ye. S., Kurchak, N. Yu. (2013). Hastroenterolohiia, 3 (49), 123—126.

Lévy, P, Dominguez—Mufioz, E., Imrie, C., Lohr, M., & Maisonneuve, P. (2014). Epidemiology of chronic pancreatitis : burden of the disease
and consequences. United European Gastroenterology Journal, 2 (5), 345-354. https://doi.org/10.1177/2050640614548208 https://
search.crossref.org/?q=10.1177%2F2050640614548208

Morales, M. J. (2017). Chronic Pancreatitis: Current Concepts. SM Pancreat Disord Ther., 1 (1), 1001.
Halloran, Christopher. (2009). Viutrenniaia meditcina, 4 (16). Available at : http://www.mif-ua.com/archive/article/10367

Mitish, V. A., Mahkamova, F. T., Paskhalova, Yu. S., Gruzman, V. A., Margolina, 1. I. & Sokov, S. L. (2015). Hirurgija. Zhurnal imeni
N. I. Pirogova — Surgery. Journal named after N. I. Pirogov, 4, 48-53.

Yakovlieva, L. V., Herasymova, O. O., Horbachova, A. S. & Krasiuk, A. A. (2015). Farmatsevtychnyi chasopys, 3, 83—87. https://doi.
org/10.11603/2312-0967.2015.3.4939

Kotvitska, A. A. & Kononenko, O. V. (2015). Farmatsevtychnyi zhurnal, 6, 3-9.

Nemchenko, A., Nazarkina, V., & Kurylenko, Y. (2018). The study of the state of pharmaceutical provision for patients with cardiovas-
cular diseases using ABC— and VEN-analyses. Visnik farmacii, 3 (95), 44-48. https://doi.org/10.24959/nph;j.18.2218

Morozov, A. M., Yakovlieva, L. V., Bezditko, N. V., Mishchenko, O. Ya., Stepanenko, A. V., Zimenkovskyi, A. B. (2013). Otsinka
klinichnoi ta ekonomichnoi dotsilnosti vykorystannia likarskykh zasobiv u likuvalno—profilaktychnomu zakladi (suprovid formuliarnoi
systemy) : metodychni rekomendatsii. Kharkiv : Styl-Yzdat, 36.

Derzhavnyi formuliar likarskykh zasobiv Ukrainy. (n.d.). Available at : http://www.dec.gov.ua/index.php/ua/arkhiv-nakaziv-pro-zatver-
dzhennya-derzhavnogo-formulyara-likarskikh-zasobiv

Poshukova systema “Reiestr medyko-tekhnolohichnykh dokumentiv”. (n.d.). Available at : http://mtd.dec.gov.ua/index.php/uk/
Kompendyum OnLine: dovidnyk. (n.d.). Available at : https://compendium.com.ua/prices/

Nakaz MOZ Ukrainy Ne 918 vid 28.10.2010 r. “Pro zatverdzhennia metodychnykh rekomendatsii shchodo monitorynhu ta otsinky diievosti
formuliarnoi systemy na etapi yii vprovadzhennia”. (2010). Available at : http://old.moz.gov.ua/ua/print/dn 20101028 918.html

Alhorytm dii likaria pry nadanni medychnoi dopomohy patsiientam iz khronichnym pankreatytom. (2014). Ukrainskyi medychnyi
chasopys, 6 (104), 154-159.

Zviahyntseva, T. D. & Sharhorod, L. I. (2015). East European Journal of Internal and Family Medicine, 1,10-16.



52 ISSN 2415-8844 (Online) BICHWMK ®APMALIII 1 (97) 2019

Binomocrti npo aBTopiB:
Sxosnesa JI. B., 1-p dpapman. Hayk, npodecop, 3aBixysad kadenpu dhapmakoekonomiku, Harionansnuit hapmarieBTHIHHI yHIBEPCHUTET.
ORCID: http://orcid.org/0000-0002-9961-4664
I'epacumosa O. O., kaux. (apmall. HayK, TOLEHT Kadeapu papmakoekoHoMmiky, HanioHaabHui (hapMalleBTHYHUIN yHIBEPCUTET.
ORCID: http://orcid.org/0000-0003-0278-5705
Iepruasosa C. C., cryaenTka creuianbHocTi «Kotiniuna Gpapmauis», Hanionansauii GapMarieBTHIHUN yHIBEPCUTET
Marsmosa H. O., kana. dapwm. Hayk, acucteHT Kadeapu gapmaxoexoHomikn, HanioHansHuii GpapManeBTHIHNH yHIBEPCHTET.
ORCID: http://orcid.org/0000-0001-7657-6370
Information about authors:
Takovlieva L. V., Honored Worker of Science and Technology of Ukraine, Doctor of Pharmacy (Dr. habil), professor, head of the Department of Pharmacoeconomics,
National University of Pharmacy. ORCID: http://orcid.org/0000-0002-9961-4664
Gerasymova O. O., Candidate of Pharmacy (Ph. D), associate professor of the Department of Pharmacoeconomics, National University of Pharmacy.
ORCID: http://orcid.org/0000-0003-0278-5705
Shershnova S. S., Student of the specialty “Clinical Pharmacy”, National University of Pharmacy.
Matiashova N. O., Candidate of Pharmacy (Ph. D), teaching assistant of the Department of Pharmacoeconomics, National University of Pharmacy.
ORCID: http://orcid.org/0000-0001-7657-6370
CaenieHust 00 aBTopax:
Sxosnesa JI. B., 1-p dapmarr. Hayk, npodeccop, 3aBeayromnias kadeapoit Gpapmaxosxonomuky, HarnoHanbHeIi (hapManeBTHICCKUI YHUBEPCHTET.
ORCID: http://orcid.org/0000-0002-9961-4664
TepacumoBa O. A., kauz. papmail. Hayk, JOIEHT Kadeapbl papMakodIKOHOMHUKH, HalrroHa bHbIH (hapMarieBTHIECKHiT YHUBEPCHTET.
ORCID: http://orcid.org/0000-0003-0278-5705
Iepurnesa C. C., crynenTka crienuaibHocTr «Kimanueckas dapmarmsy, HanmoHa bHbIH (hapManeBTHYSCKUil YHUBEPCHTET
Marsmosa H. A., kanz. gapma. Hayk, acCHCTEHT Kadenps! hapMakoskoHOMUKH, HarmonanbHbli GapManeBTHIECKHI YHUBEPCHUTET.
ORCID: http://orcid.org/0000-0001-7657-6370
Haoitiwna 0o peoaxyii’ 31.10.2018 p.



VISNIK FARMACII 1 (97) 2019 ISSN 2415-8844 (Online)

53

UDC 616-001.18/19:547.459.5: 547.587.1: 159.929: 796.012.12 https://doi.org/10.24959/nph;j.19.2239

Ye. V. Bondarev

National University of Pharmacy, Ukraine

The study of the effect of preparations of glucosamine and

acetylsalicylic acid on the behavioral reactions and the physical

endurance of rats on the model of acute local cold trauma

Aim. To study effect of preparations of glucosamine and acetylsalicylic acid on behavioral actions and physical
endurance on the model of acute local cold trauma (CT) in rats.

Materials and methods. Contact frostbite was modeled by V. V. Boyko method. The rectal temperature was de-
termined in 40 min after the simulation of the local CT. The state of the central nervous system was assessed 1 hour
after CT by behavioral reactions in the “open field” test. The motor activity, orienting research activity, emotional reac-
tions and their vegetative support, number of fecal boluses and urinations were determined.

Results and discussion. It has been found that the drugs studied assist to normalization of the rectal tempera-
ture, as well as improve the dynamics of recovery of behavioral reactions and the physical activity in rats after acute
local cold trauma.

Conclusions. On the model of forced swimming with a load after acute local trauma acetylsalicylic acid increased
the time of the physical fatigue onset by 1.4 times, Glucosamine-C BCPP by 1.7 times and glucosamine hydrochloride
by 1.66 times. Preparations of glucosamine showed the best protective effect.

Key words: local cold trauma; behavioral reactions; physical endurance; acetylsalicylic acid; glucosamine

€. B. boHgapes

HauioHanbHun bapmaLueBTMYHMIA YHIBEpCUTET, YKkpaiHa

HocnigxeHHA BNNUBY npenapariB rnoKko3amiHy Ta aueTuncaniuunoBoi KUCNOTH
Ha noBeAiHKOBI peakuii Ta (pi3nyHy BUTpPMBanICTb WYpPiB Ha MoAaeni rocTpoi
NoKanbHOI XonogoBoi TpaBMU

Meta. Ha mogeni rocTpoi nokaneHOi XornogoBoi TpaBMu (BiAMOPOXEHHS) Y LLYpPiB AOCNIAUTY BNNVB nNpenaparis
rMOKO3aMiHy Ta aLeTuncaniunnoBoi KUCNOTU Ha NOBEAiHKOBI peakuil Ta (i3nyHy BUTPUBAnICTb.

Marepianu Ta metoaun. KoHTakTHe BiOMOPOXeEHHA ModentoBanu 3a metogom bownko B. B. PektanebHy Temnepa-
Typy BusHayanu undposum TepmomeTpom WSD-10 yepes 40 xB nicns mogentoBaHHsa nokanbHoi XT. CTaH ueHTparnb-
HOI HEpBOBOI cucTeMmu ouiHoBanu Yepes 1 roguHy nicns XT 3a NOBEAiHKOBUMY peakLisiMn B TECTI «BiAKpUTE noney.
BusHa4anu pyxoBy aKTUBHICTb, OPIEHTOBHO-AOCAIOHNULBbKY OiSiNbHICTb, eMOLINHI peakuii Ta iX BereTaTuBHUI CynpoBia,
BM3HaYanm KinbKicTb dhekanbHux 6ontociB Ta ypuHaLii.

PesynbraTty Ta ix o6roBopeHHs. BctaHoBneHo, Wo AoCnigpKyBaHi npenapaTtu CnpusaoTb Hopmanisauii pekTtarns-
HOI TemnepaTtypu, NO3NUTUBHO BMMUBAKOTL Ha AMHAMIKY BiJHOBMEHHS NOBEAIHKOBUX peakLin Ta gisnyHOi BUTPMBAnIOCTI
y WypiB Nicnsi rocTpoi NlokanbHOT XONO40BOI TPaBMMU.

BucHoBkW. Ha mofeni npMMycoBOro nnaBaHHS 3 HaBaHTaXEHHSAM MiCNsA rocTpoi fIoKanbHOT XOroA40BOI TpaBMu
ACK 36inbluiyBana 4ac HacTaHHs i3N4HOro BUCHaXxeHHs B 1,4 pasu, «mioko3damiH-C BXP3» —B 1,7 pasuta I r/x —
B 1,66 pasu. lNMpenapatu rmoko3amMiHy BUSBUIN HAVKPaLLMIN 3aXUCHUA edeKT.

Knrovoei cnoea: nokansHa xonodosa mpasma, noeediHKosi peakuii; ¢hisuyHa sumpusaricms;
auemuricarniyurnosa Kucrioma, 21oKo3amiH

E. B. boHpapes

HauunoHanbHbIN (hapmaueBTUYECKUIA YHUBEPCUTET, YKpanHa

UccnepgoBaHue BNUsiHUA nNpenapaTtoB rMOKo3aMUHA U aueTuncanmununoBon KUCHOTbI
Ha noBeAeH4YeCcKue peakumm U (puanyeckyro BLIHOCIIMBOCTb KPbIC Ha MoAesniu OCTPou
NoKaribHOW XONo4o0BOW TPaBMbl

Llenb. Ha mogenu ocTtpor nokanbHOM XorogoBon TpaBMbl (OTMOPOXEHMS) Y KPbIC U3y4UTb BNUSTHUE MpenapaToB
rMOKO3aMmnHa 1 aueTUNcanuumnnoBon KUCNOTbI HA NOBEAEHYECKME peakunm 1 n3NYeCKy BbIHOCINBOCTb.

Matepuansi u MmeToabl. KoHTakTHOE 06MOpOoXeHNe MogenvpoBanu no metoay boiiko B. B. PektanbHyto Temnepatypy
onpeaenanu ungposbiM TepmoMmeTpom WSD-10 yepes 40 MvH nocrne MogenupoBaHust nokansHon XT. CocTosiHne
LEHTPanbHON HEPBHOWM CUCTEMbI oueHuBanu Yyepes 1 yac nocne XT No NOBeOEHYECKUM peakumsiM B TECTE «OTKPbITOE
nonex». Onpenensany asuratenbHy akTUBHOCTb, OPUEHTUPOBOYHO-UCCNEN0BATENBCKYO AEATENbHOCTb, SMOLIMOHArbHbIE
peakumun 1 nx BereTaTMBHOE CONPOBOXAEHME, ONpeaensiny KonmyecTBo oekanbHbIX 60MCoB 1 yprHaLWi.

Pesynbrathbl 1 Ux obcyxaeHue. YCTaHOBMNEHO, YTO Mccreayemble npenapartbl CnocobCTBYHOT HOpManuaauum
peKkTanbHOM TemnepaTypbl, MO3UTUBHO BIMSIOT HA QUHAMUKY BOCCTAHOBIEHMS NMOBEAEHYECKMX Peakumii 1 (oU3nNYecKyto
TPYAOCNOCOBHOCTL Y KPbIC MOCINE OCTPON NOKanbHOW XOro40BON TPaBMbl.

BbiBoabl. Ha Mogenu npvHyauTensHOro nnaeaHbsi C Harpy3koi nocne OCTPOK NoKanbHOW XOnoA0BoOW TpaBMbl
aueTuncanMuMIoBast KUcrnoTa yBenvuusana Bpemsi HacTynneHus gusndeckoro ytomneHns B 1,4 pasa, «[miokosammnH-C
BX®3» —B 1,7 pa3a, a I r/x — B 1,66 pasa. lNpenapaTbl rMoKO3aM1MHa NPOSABUNN HAUMYYLLNA 3aLUTHBIA 3 DEKT.

Knrodeenle cnoea: rokanbHas xonodosasi mpasma; nogedeHYecKue peakyuu,; pududeckasi 8bIHOCIIUBOCMb;
auemuricanuyuoeas Kucioma; 2/1toKo3amMmuH
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Introduction. In the modern world people are affec-
ted by a large number of negative environmental factors.
Emergency work, adverse climatic conditions, psycho-
technogenic impacts, and combat actions are major stress-
related factors [1-4]. The damage of the body with low
environmental temperatures is very important. Cold trau-
mas (CT) in the structure of injuries in peacetime are
3-10 % and accompanied by high disability of victims
and mortality [5, 6].

The pathogenesis of the low body temperature af-
fects changes in the central nervous, cardiovascular, endo-
crine, immune, respiratory, excretory systems, gastroin-
testinal tract and skin [7].

The arsenal of medicines with the frigoprotective ac-
tion is rather narrow. In addition, most of these agents
affect only one or more components of the pathogenesis
of CT. Therefore, the search for new safe and effective
frigoprotectors is important. Convincing evidence of the ef-
fectiveness of glucosamine hydrochloride (G h/ch) in CT
was obtained. G h/ch and the dietary supplement Glu-
cosamine-C BCPP containing G h/ch and ascorbic acid
in acute CT has a distinct protective effect: reduces hypo-
thermia, improves animal survival, the motor and phy-
sical activity, normalizes rheological properties of the blood,
exceeding acetylsalicylic acid (ASA) — the known frigo-
protector [8-10]. Under the conditions of CT ASA, Glu-
cosamine-C BCPP and especially G h/ch exhibit distinct
anti-inflammatory properties as evidenced by a signifi-
cant decrease in interleukin IL-1b and an increase in the con-
tent of IL-10 [11]. On the acute CT model the highest
frigoprotective effect was shown by G h/ch and Glu-
cosamine-C BCPP when no inflammatory reactions and
microcirculation disorders in the skin were observed;
under the effect of G h/ch the histological structure of
the skin was close to that in the intact control group [12].

After 14 days of taking the dietary supplement Glu-
coamine-C BCPP under the effect of cold during field exer-
cises the cadets of the National Academy of the National
Guard of Ukraine had a reduced risk of acute respira-
tory diseases, an increased adaptation of the organism
to a long-lasting effect of low temperatures, an increa
sed concentration of attention and mental working ca-
pacity [13].

G h/ch is an effective antihypothermic and antioxi-
dant agent in the local CT [14]. The nootropic action
of G h/ch [15] was revealed. This suggests the ability
of G h/ch to improve behavioral reactions and physical
endurance in CT. The clarification of this ability was
the purpose of this study.

The aim of the work was to determine the effect of
preparations of glucosamine and acetylsalicylic acid on
the body temperature, behavioral responses and physi-
cal endurance of rats in conditions of acute local CT.

Materials and methods. Experiments were done on
30 white outbred male rats weighing 200-250 g. Animals
were kept on a standard diet of the vivarium with free
access to water, with constant temperature and humidity.
The protocol of the study is consistent with bioethical
standards and corresponds to the “General ethical prin-
ciples of animal experimentation” (Ukraine, 2001) and

is not in contradiction with the provisions of the “Euro-
pean Convention for the Protection of Vertebrate Ani-
mals Used for Experimental and Other Scientific Pur-
poses” (Strasbourg, 1986) [16].

Contact frostbite was modeled by V. V. Boyko me-
thod [17] under thiopental anesthesia (40 mg/kg) on the de-
pilated area of the back skin 1.5 cm away from the spine.
A copper plate of 3.5 x 3.0 cm pre-cooled in liquid nitro-
gen (-196 °C) was applied to the depilated skin for 3 min.
This method allows obtaining cold skin lesions that are
standard by area and depth and correspond to the I1I de-
gree of frostbite by clinical classification. The rectal tem-
perature was determined by a WSD-10 digital thermo-
meter in 40 min after the simulation of the local CT.

The state of the central nervous system (CNS) was as-
sessed 1 hour after CT by behavioral reactions in the “open
field” test [18]. The motor activity, orienting research
activity, emotional reactions and their vegetative sup-
port, number of fecal boluses and urinations were deter-
mined [16]. Physical endurance of animals was studied
20-30 min after the “open field” test on the model of
forced swimming with a load (7.5 % of the body weight
at the root of the tail). The criterion for the total exhaus-
tion was the 10-second stay of animals under water and
the inability to come to the surface to breath [5].

The following drugs and substances were used in
the study: 0.9 % NaCl solution, Glucosamine-C BCPP
(PJSC SPC “Borschagovsky CPP”, Ukraine), glucosa-
mine hydrochloride (G h/ch) substance (Sigma-Aldrich,
Germany) and soluble ASA tablets (Bayer, Germany).
They were administered as a water solution intragastri-
cally (i/g) in the prophylactic mode 30 min before CT.
Animals were divided into 5 groups: group 1 — intact
control (IC) (n = 6), rats were injected NaCl (1 ml/100 g);
group 2 — control pathology (CT) (n = 6), rats were injec-
ted NaCl (1 ml/100 g); group 3 — ASA (25 mg/kg) + CT
(n = 6); group 4 — Glucosamine-C BCPP in the dose of
82.5 mg/kg corresponding to 50 mg/kg of G h/ch, + CT
(n = 6); group 5 — G h/ch (50 mg/kg) + CT (n = 6).
Doses of G h/ch of 50 mg/kg and ASA of 25 mg/kg are
conventionally effective in CT [19].

The statistical processing of the results was carried
out by the methods of variation statistics using “Statis-
tica, V. 6.0” statistical program standard package with
the calculation of the average value and its standard er-
ror, the significance of differences by Student’s criteri-
on (t) for the normal distribution. In its absence the non-
parametric White’s test was used. Differences were con-
sidered statistically significant if p < 0.05 [20].

Results and discussion. One hour after the end of
the simulation of acute local CT a distinct hypothermia
and a severe general condition of animals were obser-
ved (Tab. 1).

In all experimental groups a significant reduction in
the rectal temperature (p < 0.05) was observed compa-
red to the intact control group. Thus, in the group of CT
it decreased on average by 1.8 °C, in the ASA group —
by 1.58 °C, in the group of Glucosamine-C BCPP—by 1.4 °C
and in the G h/ch group — by 1.22 °C. Under the effect
of Glucosamine-C BCPP and G h/ch a tendency to re-
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Table 1

Indicators of the rectal temperature in rats before and after CT under the effect
of preparations of glucosamine and acetylsalicylic acid, t °C (M = m, n = 6)

Animal groups

Period of observa-

: Control pathology Glucosamine-C BCPP,
t
ion Intact control CT) ASA, 25 mg/kg 82.5 mg/kg G h/ch, 50 mg/kg
Before cold trauma 39.20 £ 0.07 39.07 £ 0.06 39.20 + 0.09 39.23 +0.08 39.08 + 0.06
30 min after cold - 37.4+027% | 37.62%0.12%/% 37.78 £0.15* 37.98 + 0.09*
trauma

Notes: * — significant in relation to the intact control, p < 0.05; ** — significant in relation to G h/ch, p < 0.05.

store the parameters of the rectal temperature compared
to the group of intact animals. G h/ch had the best ef-
fect on temperature: the temperature was significantly
higher (p < 0.05) compared to the ASA group.

The effect of acute local CT on the state of the CNS of
rats after 3 days was characterized by a change in the pa-
rameters of behavioral reactions in the “open field” test
(Tab. 2).

In the CT group there was a significant decrease in
the locomotor, orienting research activity, vegetative sup-
port and emotional reactions (number of boluses and gro-
oming acts) of rats, as well as the total activities compared
to the intact control. This kind of change may indicate a
significant inhibition of the CNS on the background of hy-
pothermia and endotoxicosis as a result of severe local CT.

After the administration of ASA, Glucosamine-C BCPP,
and G h/ch these indicators were significantly lower than
those in the intact control group, but there was a signi-
ficant increase in the locomotor activity on the back-

ground of all drugs and the total activities under the ef-
fect of all drugs compared to the indicators of the CT
group. It indicates an increase in the tone of the CNS.
By a positive effect on the orienting research activity G h/ch
significantly exceeded than ASA.

On the background of acute local CT the physical
endurance of rats decreased by 1.7 times by the time
of forced swimming with a load (Tab. 3). ASA, Glu-
cosamine-C BCPP and G h/ch caused a positive effect
on this indicator in relation to the CT group. ASA in-
creased the time of fatigue by 1.4 times, Glucosamine-C
BCPP — by 1.7 times, G h/ch — by 1.66 times. Taking
into account the positive effect on this indicator Glu-
cosamine-C BCPP and G h/ch reveal marked actopro-
tective properties.

Thus, the results of the study of the effect of glu-
cosamine preparations on the rectal temperature, beha-
vioral responses in the “open field” test and physical en-
durance in acute local CT indicate the positive effect of

Table 2

Indicators of behavioral and emotional reactions in the “open field” test in rats exposed to acute local
cold trauma and effects of preparations of glucosamine and acetylsalicylic acid (M £ m, n = 6)

Acute local cold trauma (stress)
Markers (for 3 min) Intact control Control Glucosamine-C BCPP
pathology CT ASA, 25 mg/kg 82.5 mg/kg "| G h/ch, 50 mg/kg
Locomotor activity
Passed squares | 52.83+7.85 5.0 +1.24* 23.67 £ 445%/** 18.83 £ 5.01%/** 24.0 + 3.45%/**
Orienting research activity
Holes 16.67 + 2.95 2.67 £0.96%/*** | 1.67 + 0.72%/*** 433+£1.17*% 7.83 £ 1.17%/**
Postures 10.83 £ 1.94 1.33 £0.62%/*** | 2.50 £ 0.62%/*** 433+ 1.33*% 7.33 + 1.05**
Emotional reactions and vegetative support
Fecal boluses 1.83 £0.48 0.33+0.21*% 0.50 + 0.34* 0.83 £0.40 0.50 + 0.22*%
Urinations 0.33+£0.21 0£0 0+0 0.17+£0.17 0£0
Grooming 0.83 +0.65 0+ 0% 0.67 £0.67 217 +£1.25 0.17+£0.17
The total activities
In total 83.33+11.54 9.33 £ 1.61%/*** | 29.0 + 4.52%/** 30.67 + 7.14%/** 39.83 + 3.55%/**

Notes: * — significant in relation to the intact control, p < 0.05; ** — significant in relation to the control pathology; *** - significant in

relation to the parameters of the G h/ch group, p < 0.05.
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Table 3

Physical endurance of rats on the model of forced swimming with a load and exposure to preparations
of glucosamine and acetylsalicylic acid after acute local cold trauma (M £ m, n = 6)

Animal groups Time of full fatigue, seconds
Intact control 121.0 £8.91
Control pathology (CT) 71.0 & 3.23%/***
ASA, 25 mg/kg 100.0 + 2.85%*/***
Glucosamine-C BCPP, 82.5 mg/kg 121.67 + 3.37**
G h/ch, 50 mg/kg 118.0 £ 2.70**

Notes: * - significant in relation to the intact control, p < 0.05; ** - significant in relation to the control pathology; *** - significant in

relation to G h/ch, p < 0.05.

these agents on the CNS, the functional state of the ske-
letal muscles, and prove their frigoroprotective properties.
Restoration of the rectal temperature prevents severe
disorders of the CNS. In acute local CT preparations
of glucosamine have marked actoprotective properties.
The results of the previous studies [21] on the positive
effect of G h/ch on the parameters of the motor and re-
search activity, the muscle tone, coordination of move-
ments, and physical endurance of mice in acute general
CT confirmed this study. Thus, the conclusion can be
made that G h/ch has a marked frigoprotective effect
for different types of CT (general and local).
Conclusions and prospects for further research
1. Preparations of glucosamine — Glucosamine-C BCPP
and glucosamine hydrochloride — in acute local cold trauma
(frostbite) prevent the decrease of the body temperature

in rats, while glucosamine hydrochloride significantly
exceeds the effect of acetylsalicylic acid.

2. Acetylsalicylic acid, Glucosamine-C BCPP, and es-
pecially glucosamine hydrochloride, assist to normaliza-
tion of behavioral reactions in rats after acute local cold
trauma according to the results of the “open field” test.

3. On the model of forced swimming with a load glu-
cosamine preparations significantly increase the physical en-
durance of rats compared to the group of cold trauma, while
glucosamine hydrochloride by its actoprotective activity is
significantly more effective than acetylsalicylic acid.

4. The results of experiments indicate that the use
of glucosamine preparations as frigoprotectors in acute
local cold trauma is promising.
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NMPABUJIA NIArOTOBKU MATEPIANIB OO _I_'IYEJ'IIKALI,I'I'
B XYPHAII “BICHUK ®APMALII”

3acanvni sumoau 0o nyonikayiu

Jist myOumikariiii B )ypHaJi MoJlaloThCsl CTATTi, SKi
BIIIIOBIJafOTH BCIM BCTAHOBJIECHUM BUMOTaM, BKa3aHUM
HUWKYe, Ta sIKi He OyJu OonmyOJIiKOBaHi paHille i He HaJl-
CHJIAJIUCSI 10 PO3IIISAY PEAAKI[isAM THIINX KYPHAIIIB,

BinmnoBiganeHICTh 3a JOCTOBIPHICTh Ta OPUTIHAJIb-
HICTh MaTepialliB HeCyTh aBTOpHU. Penkornerist 3anuiiae
3a 0000 MPaBO CKOPOUYYBATH Ta pelaryBaTu CTaTTi.

Juist Toro, o0 HamicIaTh CTATTIO 10 )KypHAJy Ta
MePEeBIPUTH IOTOUHUI CTATyC CBOET CTATTI, HEOOXiAHO
yBiditu Ha caiit (http:/nphj.nuph.edu.ua/) Ta 3apeectpy-
BaTHCh SIK KOPUCTYBAY.

Jlo npyKy NpUiMalOThCS CTaTTi YKPaiHChKOIO, PO-
CIIICBKOIO Ta aHTIIIHCHKOIO MOBAMHU.

Oo0csr crarti — 10 10-15 cropiHok 3agaHoro popmary.

Bumoru o 3micty crarti

Penxonerist mpuiimae 10 po3misiay akTyaiabHI OpH-
riHAJIbHI CTATTI, [0 MICTATh PE3YJIbTaTH JOCIIIKEHb 13
CHHTE3y Ta aHai3y 010JIOTIYHO aKTMBHUX PEYOBHH; JI0-
CJIIJIKeHB JIIKapChKUX POCIUH SIK JIKEPE JIIKAPChKUX
CHOJIYK BCTAHOBJICHOT XIMIYHOI MPUPOJIU 3 IOBEJICHOO
TEPaneBTHYHOIO J1i€0; TOCTIKEHb 3 O0IPYHTYBaHHS
CKJIaJy, PO3POOKU TEXHOJIOTIi, KOHTPOJIKO SAKOCTI MPH-
PONHUX, CAHTETHYHHX 1 KOMOIHOBaHHX JIIKApPChKUX 3a-
c00iB; (OpMyBaHHSI aCOPTUMEHTY, peaizalii, 30epiraH-
Hs1, 00Iry Ta CIIOKUBAHHS JIIKAPCHKUX 3ac00iB; 3 ONTHU-
Mi3alii (hapMaleBTHUHOTO 3a0e3eUCHHS HACCIICHHS,
KOHTHHI'€HTIB XBOPHX 110 OKPEMHX HO30J0TTYHHX (op-
Max; (hapMarieBTHUHOTO [IIHOYTBOPEHHSI; YI0OCKOHAJICH-
Hs1 ()OpM 1 METOJIB OpraHi3allii Ta yrnpasiiHHs GapMariii,
10 MICTATh TEOPETUYHI a00 EKCIIEPUMEHTAJIbHI Pe3yIlb-
TaTH JIOCII/PKEHb, SIKi He OyJIM OIyOJIiKOBaHI paHilIie.

Bumoru 10 cTpyKkTYypH cTarTi

ABTOpH MOBHHHI JOTPUMYBATUCH 3arajbHOTO Ijia-
HY 1TOOYJIOBH CTAaTTi, SIKa MICTUTh BCTAHOBJICHI T1IpO3-
JITN, HA3BU SIKUX BKa3yIOTHCS HAMIBXUPHUM IIPUGTOM
0e3 kparku B KiHIli. Tekct 3 HOBoro psiaka. OO0B’s3KOBI
1 IPO3UIH:

Beryn. Y Beryni BU3HAYa€ThCS IOCTaHOBKA TPOOIIE-
MU y 3arajJbHOMY BUIJISI Ta i 3B’30K 13 BaXKJIMBUMHU
HAyKOBHMH YH NMPAKTUYHUMHU 3aBIaHHAMU. HeoOXigHo
000B’SI3KOBO 3a3HAYNUTH aHAII3 OCTAHHIX JOCIIIKCHb
i myOmikamiit. [ToTpiOHO TpoaHanizyBaru JiTepaTypHi
JoKepesia, JJOTHYHI 0 TEMH CTaTTi, a TAKOX BJIACHI MO~
nepeaHi myOmikarii 3 i€l TeMaTUKH, SIKI OKPECIIOIOTh
HAayKOBY Ipo0sieMy. Y 1IbOMY IiIPO3/iTi HE0OX1HO 3a-
3HAYUTHU PE3YIIBTATH, SKi BAATIOCS OTPHUMATH aBTOPaM I10-
MEPE/IHIX BUIaHb, Ta 3a3HAYUTH HE BUPIIICH] TPOOIeMHu.

MeTa MiCTUTh IOCTAHOBKY 3aBJaHHSI.

Marepianu Ta METOAU MICTSITh XapaKTEPUCTHKY
METO/IIB Ta METOJIUK, SIKi TOBUHHI JIaBaTH YiTKE YSIBJICH-
Hs1 IPO 00’ €KTHUBHICTH OTPUMAHUX PE3YJIbTaTIB.

Pe3yabraTn Ta iX 06roBOpeHHsI MiCTSTh PE3YIib-
TaTH J0CIiKeHb, 3p00JIEHUX aBTOpoM. BoHU MaioTh
OyTH BUKJIJICHI YITKO Ta BUYEPITHO 3 MIOBHUM OOTPYH-
TYBaHHSIM OTPUMaHHUX HAYKOBUX PE3yJIbTATIB.

BucHOBKM Ta mepcneKTHBH MOAAJbIINX T0CTiI-
7K€Hb MICTATh OCHOBHI BUCHOBKH 3 IIEBHOIO JOCIIIKEH-
Hs1, HOTO MOAAJIBIIOTO 3aCTOCYBaHHS, KPUTHYHY OIIIHKY
HEJIONIKIB BUBYCHHS MPOOJIEMH Ta MIEPCIICKTUBH 0/1aJTh-
IIUX JOCIIKSHb Y TICBHOMY HaIpsMKY.

Kondurikt inTepeciB. Byb-siki HOTeHITIHHI KOHQITIK-
TH 1HTEpECiB MOBHHHI OyTH PO3IISHYTI SIKOMOTa paHi-
e HA paHHIM MOXJIMBIK ctajii. [Ipukiaau moTeHin-
HUX KOH(ITIKTIB IHTEPECIB: OIUIAYEHI TOCIIKSHHS, KOH-
CyJbTallil, 3aBKH Ha TIATEHT, TPaHTH a0o iHIIe QiHaHCy-
BaHHS, 0COOUCTI BIIHOIICHHS aBTOPIB 3 IHITUMH JIFO/Ib-
MU abo opraHizamisMu. Pefakiiisi mOBUHHA 3aCTOCOBY-
BaTH noJiituky Elsevier moao po3KpUTTs HOTSHIIIHHUX
KOH(ITIKTIB iHTEpeCiB MiXkK aBTOpaMH i PelIEH3EHTaMH,
Hanpukiaza, kepisHi npuauunu ICMIJE.

Iepenik BuKopucTanux axepen ingopmanii, pos-
TalIOBaHMX 3a 3raJlyBaHHSIM IO TEKCTY.

Ilpeocmasnenus cmameti

Jlo cTaTTi 101aI0ThCs BIJOMOCTI PO aBTOPIB, SKi
MICTSATB: MpPI3BUIIE, iIM s Ta MO 0ATbKOBI (IIOBHICTIO),
ydeHe 3BaHHsI, yUeHUH CTYMiHb; Micle poOOTH Ta 1o~
cany, Ky o0iiiMae aBTop; Ha3By KpaiHu, HOMEpH TeJle-
¢donis, E-mail nis nuctyBanns (6e3 migkpecieHHs),
ORCID Ta Researcher ID (ripu HasiBHOCTI).

Bumozu 00 mexniunozo oghpopmnennn cmammi

Texkcr crarTi IpykyeThes KervieM Ne 14, raphitypa —
Times New Roman uepe3 1,5 inTepBanu Ha apkyiii (Gop-
Mary A4 (mpuHa NOMiB: 311iBa — 3 cM, cripaBa — | cM,
3BEPXY Ta 3HU3Y — 10 2 CM) 1 IOYMHAETHCS 3 TAKUX JAHUX:

1. VIIK (y 1iBOMY BEpXHBOMY KYTKY).

2. Inimianum Ta npi3Buila aBTOPIB.

3. Micue pobotu (Ha3Ba opraizaiiii, KpaiHa); KOx-
Ha iH(opMaIlis MOIAETHCS 3 HOBOTO psijiKa). SIKIo aB-
TOPH 3 PI3HUX OpraHizaliii, To iX HyMepyITb 3a J0I0-
MOTOIO HaJPSIJIKOBOTO 3HAKY.

4. Hazpa crarTi (HamiBXKUPHUM MPUPTOM) Ma€E Mi-
ctutu 10-12 ciiB, ane He OubIIe 95 CUMBOIIIB Pa3oM 3
MPOITYCKaMH.

5. AHoTaIis MoJaeThcs TPhOMa MOBaMH (yKpaiHCh-
KO0, aHTIIHCHKOI0, POCIHICHKOI0), ajle CIIoYaTKy MOBOIO
CTarTi, B SIKi¥ HABE/ICHI HACTYIIHI MIAPO3/LIN: METa PO-
00TH, MaTepiaju Ta METOMIHU, PE3YJIbTATH Ta X 00roBO-
PEHHSI, BUCHOBKH, KJTFOUOBI CJI0BA. YCI MIAPO3/IUIN TOYH-
HaroThCs 3 a03ariiB. O0csr mMae Oytu He MeHie 1800 3HakiB.
PexomenmoBano OymyBaTu peueHHs 3a 3pa3koM: “Busis-

neno...”, “Beranosueno...”, “3’scosano...”, “Omine-
HO BKJIaJI/BIUIUB/POJIb...”, “OXapakTepu30BaHi 3aKOHO-
MipHOCTI...”, “Po3msHyTO...” TOMIO.

6. CoBocmonyuensst “Knrouoesi cioéa’ OTAETHCS
3 a03ally MOBOIO CTaTTi KypCUBOM (KJIFOUOBI CJIOBA HEOO-
X1JIHI 77151 IONTYKOBUX CHUCTeM 1 Kiacuikalii crareii 3a
TeMaMH ). AHITIOMOBHI KITFOYOBI CIIOBa JTst CTaTel Oa)kaHo
aBropam obuparu 3 pyopukaropa MeSH HartionanbHoi 6i0-
miorexku meaunmau CIIIA https://www.nlm.nih.gov/mesh/.
B iHTepecax aBTopa BKa3aTH KUIbKICTh KIFOYOBUX CIIIB,
HEOOX1THUX IS 30UIbIICHHS [IIAHCIB 3HAXOKEHHS CTaTTl
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Yyepe3 MourykoBi cucreMu. CI0BOCTIONYYCHHS BBaXKa-
FOTHCS OJTHUM KJIFOUOBUM CJI0BOM. KIJIBKICTH KIFOUOBUX
ciiB — 5-8. Y Ha3Bax, pe3toMe Ta KJIFOUOBUX CJIOBAX BU-
KOPUCTaHHSI TOPTOBUX MapoK Ma€e OyTH MaKCUMAaJIbHO
obmerxere. JIikapchKi mpernapaTy 3a TEKCTOM MatoTh 3ra-
JYBaTUCh 3a X MIKHAPOAHUMH HEaTeHTOBAHHMHU Ha-
3BaMH. Y BHIIQJIKaX, KOJH BUPOOHHUK JIKapCHKOTO Ipe-
napary BaKJIMBUH y KOHTEKCTI JOCHI/PKEHHS, Y AyKKaxX
MICJIS HEMTATEeHTOBAHOT HA3BU 3raJlye€ThCsl Ha3Ba BUPOO-
HUKA.

7. TekcT cTaTTi MOAAETHCS MiC/s aHOTAllil Yepes 1H-
TepBa, ab3aiHui BiACTyI — 1 cM.

8.V craTTax moBMHHA BUKOPHUCTOBYBATUCH CHCTE-
Ma oxuHuIs CI.

9. IlocunaHHs B TEKCTi CTATTi IOJAIOTHCS y KBapaT-
HHX JTY’KKaX 13 3a3HAYEHHSIM TIOPSIIKOBOTO HOMEpA B CITHC-
Ky Jitepatypu. Homepn mxepen po3niisioTh KOMOIO,
Harp.: [7, 8, 12]. Kpanky B pedeHHi CTaBIsTh TiCIs JTy-
JKOK, TIOCHJIaHb.

10. PucyHku i Tabmuii ohopMITIOIOThCS BiAMOBIA-
HO 710 J/ICTY 3008-95 Ta po3TaiioByOThCs B TEKCTI CTPO-
ro B MEXax JPYKOBAHOIO MOJIsI KHUYKKOBOT Opi€HTaIlil
CTOpIHOK. YCsI TEKCTOBa iH(pOpMAIIisi HA PHCYHKaX MO-
BUHHA OyTH YiTKOIO Ta pO30ipiIMBOIO 1 HE MICTUTH 3aii-
BUX JieTaneil (Harnpukiaj, Ha rpadikax He JOIMyCKalOTh
“BTOPUHHUX " BIIMITOK Ha KOOPJIUHATHHUX OCSX TOIIO).
KoxeH pucyHok mMae mignuc (He o€ JHaHUN 3 PUCYH-
KOM), a TaOJIUIIS — 3arojIOBOK (BUPIBHIOBAHHS IO ICH-
Tpy). Bei pucyHku 1 Tabnuii mnoBUHHI OyTH MOCTIIOBHO
npoHyMepoBaHi apabcekumu nudpamu. baxxano noxa-
BaTW KOJBOPOBUH LIIOCTpAaTHBHUN Marepian y rpadiu-
Homy ¢opmarti JPG, TIFF, PCX ra iH. y BUMISA1 0o1aT-
KOBHX OKpeMux (haiiB 3 Ha3Bamu rysl, rys2. @opmysu
MOBHHHI MaTH HACKPi3HY HyMepaIilo 3 IpaBoro MOJst
1 TIoZlaBaTHCsI JOJJaTKOBO OKpeMuMH Gaiinamu y dop-
mati Corel Draw 13; Chem Win, [SISdraw; miarpamu
ta pucyHku — y popmari Excel abo Corel Draw 13.
lupuna rpadivyHoro martepiany MOBUHHA OyTH PO3Mi-
pom 1o 17,4 cm. [adopmariist, HaBeneHa y TaONUIX 1 HA
PUCYHKAaXx, HE TIOBHHHA JTyOIIOBATUCS.

11. Iepenik BUKopucTaHux Jxepen indopmarii (Ha-
HiBXUPHI JITEPH ) MOJAETHCS Yepe3 iHTepBal 1o IeH-
TPy, HyMepallis JDKepel 3a TMOPSAKOM 3TaayBaHHS Y
TeKCTi, 0e3 ab3arHoro BincTymy. [lepenik moBuHEH Mi-
cTUTH TyOmnikanii 3a octanHi 10 poxis. OpopmieHHs
CIHCKY BUKOPUCTAHUX JpKepen iHdopmallii Mae Bino-
Bigatu crannapry JCTVY 7.1:2006 “Cucrema crannap-
TiB 3 iHQopMarlii, 6101i0TeuHOT Ta BUJABHUYOT CIIPABH.
Biomiorpadiunuii 3ammuc. bidmiorpadiunuii onvc. 3arab-
Hi BUMOTH Ta MpaBwia ckianaHHs”. st cipomeHHs
nporeaypy opOpPMIICHHS CIIHCKY JIiTepaTypH 3a BUMO-
ramu BAK pekoMeHIyeThCsl BUKOPUCTOBYBATH PECYPC
http://vak.in.ua/. Ha koxxHy po0oTy y CIMCKY JiTeparypu
MOBHHHO OyTH 3pOOJICHO MOCHIIAaHHS Y TEKCTI CTaTTi.

OCHOBY JIXKepeIbHOI 0a3u MarOTh CKJIaJIaTH HAYKOBI CTar-
Ti, ONyONIKOBaHi y MPECTKHUX JKypHAJIaX ray3i BIpo-
JIOBX OCTaHHIX KiJIbKOX pokKiB. LluTyBaHHS MOHOIpa-
¢biit Ta qomoBiel koH(EpeHIii He TOBUHHO CKIIAAaTH
3HAYHOT'O BiJICOTKA JuKepesibHOT 0a3u. Ciij 0OMEexKUTH
MOCHIJIaHHS Ha HEABTOPUTETHI BeO-peCcypcH, METOAMYHI
PpEeKOMEHIALIIT, TPYYHUKH, TIOCIOHUKH, Te3H KOH(pEepeH-
uiii. [Tocunanns nva URL agpecu MaroTh 000B’SI3KOBO
MICTUTH 3a3HAYCHHS JIaTW 3BEPHEHHS 10 HUX. ABTOPH
MOBHHHI BUKOPUCTOBYBATH TIPaBUJja I0JI0 CKOPOUCHb
Ha3B BUJAHb y OCWIAHH:X 3a ctannapramu [SO/Med-
line/CAS. Ipu nasiBHOCTI inenTHdikatopa DOI npouu-
TOBAaHUX CTaTeH 1Ie CJIiJ] BKa3yBaTH.

12. Uepe3 inTepBall NOAAETHCS CIIMCOK BUKOPUCTA-
HUX JDKEPE JIiTepaTypu YKpaiHChKOIO Ta POCIHCHKOO
MOBaMH, TPaHCIITepOBaHuii aTuHuiieto. [Ipi3Buiia as-
TOPIB, HA3BH KHUT ()KypHAJiB, KOHEPEeHIIiii), cTareii To-
110 TPAHCIITEPYIOTh, & B KBaJPATHUX Jy>KKaX TOIAI0Th
nepeKIiaj] Ha3BU aHDTIHCHKOI0 MOBOIO (3a3BHUAil B yCiX
CTaTTAX MPUCYTHIN aBTOPCHKHI TIEPEKIIa HA3BH CTATTI
Ta aHorarlii). [Ho3emMHi pKepena, BUKIIAIeH] JIATHHUIICIO,
3aNUIIaTh 0e3 3MiH. Jg TpaHciTeparii mKepen yk-
PaTHCHKOIO MOBOKO PEKOMEHIY€EThCsI ckopucTarucs [1o-
cranoBoto Kabinery MinictpiB “IIpo BopsikyBaHHS
TpaHCIIiTepallii yKpaiHChKOro andasiTy JJATHHHUIICIO™ BiJ|
27.01.2010 Ne 55 (http://zakon2.rada.gov.ua/laws/show/
55-2010-%D0%BF), a Takox TAKUMHU OH-JIAIH CepBiCaMHU:
“CranJapTHa yKpaiHChKa TpaHCIiTepalis’” B PeXKUMI rac-
noptHui cranaapt (http://translit.kh.ua/?passport) ta
“ITyOmiuna cucTeMa TpaHciiTepallii yKpaiHChKOro aj-
¢dasity naruaunero” (http://ukrlit.org/transliteratsiia#
source=0LHRItC70LjQvdGB0OYzQutC40LkKOYLQt
dGCOY/QvdCw). [nst mxepena pociiChbKOIO MOBOK —
“TPAHCJIUT CC” (http://translit.cc).

13. BigoMocTi Ipo aBTOpiB MOAAIOTHCS TPHOMA MOBa-
MH, aJie CII0YaTKy MOBOIO cTarTi. [HpopMmaltis Mae MiCTUTH
[1IB aBTOpa, mocay, Miciie poOOTH, KpaiHy, CIICKTPOHHY
anpecy (6e3 miakpecienns), ORCID ta Researcher ID.

14. CrarTi, 1110 HE BIJINOBIIAIOTH BUMOTaM, HE Oy-
IyTh TPUHHSTI pellakIicio B poOOTy Ta MOBEPTAIOTHCS
aBTOpY Ha JoonpaitoBaHHs. CTarTi, HA/IICIIaHI aBTOpam
Ha BUIPaBIeHHs 200 AOOMpaIfoBaHHs, IIOBUHHI OyTH
MOBEPHEHI JI0 pelaKiiii He Mi3Hille, HiX Yepe3 3 JHi mic-
JIsl OTpUMaHHs. B aBTOPCHKii KOPEKTYpi JOMYCKAETHCS
BUIIPABJICHHS TOMUIIOK Ha0Opy Ta MPaBUIBHOCTI 1H-
(dhopmarii. ITicns y3ro/pkeHHs OpHUriHal-MaKeTy BciMa
aBTOPAMHU Ta PElaKIi€0 MpeTeH3ii 3 00Ky aBTOpIB pe-
JIaKIlisl He pUIMaE.

15. ITicast 0cTaTOYHOTO Y3rO/KEHHsI CTaTTi aBTOpaM
BificuiaeTbes JloroBip mpo HagaHHs MOCJYT 3 pelak-
HiliHOT MiArOTOBKM HAYKOBOI CTATTi 10 myOsaikamii
y )kypHaJji “Bicuuk ¢papmanii”. Lleit norosip 3 kBu-
TaHI[IEI0 TIPO OIUIaTy HEOOXIHO MOBEPHYTH 0 BH/IaB-
HU4Oro 1eHTpy HdaV.
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