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Y yeproBomy HoMepi npeJcTaB/ieHi MaTepiaJu CTOCOBHO AOC/IiJKeHHS CyGXPOHiYHOI TOK-
CUYHOCTI KpeMy 3 HAaHOYACTHHKAMU 1epilo JiOKCUAY NP HAIIKipHOMY HaHeCeHHi KPOJIsM.
Takok 06ropopeHi pe3y/ibTaTi BUBYEHHS NPOTUBHPA3KOBOI Aii /1i0odis1i30BaHOro eKcTpak-
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BOHii. ABTOpaMM 0GroBOp€eHi pe3y/IbTaTU BUBYEHHA aHTUMIKPOGHOI aKTUBHOCTI in vitro
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THE STUDY OF THE SUBCHRONIC TOXICITY OF THE CREAM WITH
CERIUM DIOXIDE NANOPARTICLES IN CUTANEOUS APPLICATION
IN RABBITS

The development of photoprotectors with cerium dioxide nanoparticles (CDN) for prevention of sunburns and skin
cancer is expedient.

Aim. To study the subchronic toxicity of the cream with CDN in cutaneous application in rabbits.

Materials and methods. The cream with 0.25 % CDN in the doses of 0.06, 0.18, and 0.60 g/kg was applied cutaneously
to Chinchilla rabbits for 90 days. The toxicity was assessed by the general state, behavior of animals, the body mass
dynamics, and blood hematological and biochemical indices.

Results. The repeated cutaneous application of the cream with CDN in the doses of 0.06, 0.18, and 0.60 g/kg in rabbits
did not cause significant changes in the general state and behavior of animals, consumption of food and water, the body
mass dynamics, and blood hematological (hemoglobin level, erythrocyte, leukocyte, and thrombocyte count, leuko-
gram) and biochemical (total protein, albumin, glucose, cholesterol, potassium, sodium, and chloride levels, ALT and
AST activity) indices. After 1 month of application of the cream in the dose of 0.60 g/kg the glucose level was 44.5 %
higher than in the intact control group, but in 3 months of the experiment differences in this parameter disappeared.
Conclusions. The data obtained concerning the safety of the cream with CDN determined the expediency of further
non-clinical studies of this photoprotector.

Key words: cerium dioxide nanoparticles; subchronic toxicity; non-clinical studies; cutaneous application; Chinchilla
rabbits

I. B. 3aiiuenko, 0. A. [lokomuo, H. C. Hikimina*

HayioHanvHuli meduyHutl yHisepcumem imeni O. O. bozomoabys
A1 «/lepacasHull Haykosuil yeHmp AiKapcbKux 3aco6ie i meduuHoi npodykyii»*

JocnifkeHHsI CyGXPOHIYHOI TOKCMYHOCTiI KpeMy 3 HAHOYACTUHKAMM LePilo Jiokcuay
NpH HAIKipHOMY HaHeCeHHi KpoJisiM

AxTyasnbHOIO € po3po6Ka GOTONMPOTEKTOPHUX 3ac06iB 3 HAHOYACTHHKaMU Iiepito Aiokcuy (HLU/) fsia nonepepxeHHs
COHAYHMUX OMIiKiB Ta 3/I09KICHUX HOBOYTBOPEHb LIKIpH.

Mera. JlocaiguTu cy6XpoHiYHY TOKCHYHICTb KpeMy 3 HLI/l mpu HamkipHOMy HaHeCeHHi KpoJIsM.

Marepiaau Ta MmeTogu. Kposissm nopoau llunmuaa Bnpogosx 90 Ai6 HamkipHo HaHOCU/IM KpeM 3 0,25 % HL/L mo-
3amu 0,06, 0,18 i1 0,60 r/kr. TOKCUYHICTDb OLiHIOBA/IM 3@ 3araJlbHUM CTAaHOM, IOBE/iHKOIO TBAapUH, UHAMIKOI0 3MiHU
MacH Tisna, reMaToOJIOT{YHUMH i 6i0XiMiYHHMHU OKAa3HUKaMH KPOBI.

PesyabraTu. [Ipy NOBTOpHOMY HallKipHOMY HaHeceHHi kpoJiaM kpemy 3 HL/l nosamu 0,06, 0,18 i 0,60 r/kr He crno-
CcTepirasocs 3Ha4HUX 3MiH y 3araJibHOMYy CTaHi I MOBeAiHLI TBapHH, CIIOXKWUBAHHI KOPMY i BOAHY, IMHAMILi 3MIHH MacH
Tisa, 3HAYEHHSIX reMaTOJIOTIYHUX (BMICT reMomIo6iHy, KiIbKICTh EpUTPOLUTIB, JIEUKOIUTIB i TPOMGOLUTIB, JIeHKOrpa-
Ma) Ta 6ioxiMiuyHUX (BMiCT 3arajbHOro 6iKa, anbOyMiHy, [IFOKO3H, X0JIECTEPUHY, KaJlilo, HATPio i XJIOPUAIB, aKTHUB-
HicTb ANAT i AcAT) noka3HuKiB KpoBi. BMicT riroko3u yepes 1 micsnp 3acTocyBaHHs kpeMy fo3ot0 0,60 r/kr 6yB Ha
44,5 % Bulle, HDK y Py IHTaKTHOr0 KOHTPOJIIO, ajle yepe3 3 Micsli ciocTepe)keHHs BiAIMIHHOCTI 3a ;JaHUM TapaMeTpoOM
6ysu BiACyTHI.

BucHoBku. OTpuMaHi aHi mozo 6e3neku kpemy 3 HIIJI 06yMoBU/IN 1OLiJIBHICTD TPOBEIeHHS MOAAIBLINX JOKJIiHIY-
HUX J0C/TiXKeHb [1bOT0 GOTONPOTEKTOPA.

Katouosi c108a: HAaHOYACTUHKU 1IePito IOKCHHY; CyOXpOHIYHA TOKCUYHICTD; OKJIIHIYHI TOC/TiIPKeHHST; HAlIKipHe Ha-
HeceHHs; KpoJii nopoau luHmuia

A. B. 3aiiuenko, 0. A. [lokomuo, H. C. HukumuHa*

HayuonanbHblll MeduyuHcKkull yHugsepcumem umeHu A. A. Boecomoavya

'l «l'ocydapcmeeHH bl Hay4Hblll YeHmp J1eKapcmaeeHHbIX cpedcmas U MedUYUHCKOL npodyKyuu»*
HccneaoBaHue CyGXpOHUYECKON TOKCUYHOCTU KpeMa ¢ HAaHOYaCTULAMM JUOKCUAA Lepus
NP HAKO>KHOM HaHeCEeHUHU KPOJIUKaM

AKTya/nbHOH fIBJIsIeTCA pa3paboTka GOTONPOTEKTOPHBIX CPEJCTB C HAHOYACTHLAMU AMoKcuaa nepud (HAL) g npe-
JIOTBpALLEHUS COJTHEYHbBIX 03KOT'OB U 3/I0KaYECTBEHHbBIX HOBOOGPA30BaHUN KOXKH.
Iesib. McceoBaTh CyOXPOHUYECKYIO TOKCHYHOCTb KpeMa ¢ H/ILl npy HaK0’KHOM HaHeCEHUH KPOJIMKaM.

MaTepuaJjibl U MeToAbl. Kposikam nopo/bl llnHimmuaia B Tedenue 90 cyTOK HAaKOXKHO HaHOCUJIM KpeM ¢ 0,25 % H/ILL
B fo3ax 0,06, 0,18 u 0,60 r/xr. TOKCUYHOCTb OLJEHUBAJIU IO 061LEeMY COCTOSIHUIO, OBELEHUIO XKUBOTHBIX, IMUHAMUKeE
W3MeHEeHHUsI MacChl TeJia, FTeMaTOo/IOTHYeCKUM U 6HOXUMHUYECKUM MM0Ka3aTeIM KPOBH.
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PesysbTaThl. [Ipy NOBTOPHOM HAaKOXKHOM HaHECEHUM KpoJikaM Kpema c¢ H/IL B go3ax 0,06, 0,18 u 0,60 r/kr He Ha-
6J110/1aJ10Cb 3HAYUTEJIbHbIX U3MEHEHUH B 0011eM COCTOSSHUM U MOBEJIEeHUH XKUBOTHBIX, NOTPE6JIeHUH KOPMa U BOAbI,
JIMHAMHKe U3MeHEeHHs MacChl Tesla, 3Ha4eHUsIX TeMaTOo/I0rMuecKuX (coZepkaHre reMoryio6MHa, KOJIMYeCTBO 3PUTPO-
L[UTOB, JIENKOLUTOB U TPOMOOLIUTOB, JIEHKOrpaMMa) U GUOXUMHUYECKUX (CoZlep:kaHUe 0611ero 6eKa, alb0yMUHA, [VII0KO-
3bl, X0JIECTEPHHA, KaJ/IHs, HATPUs U XJIOpU0B, akTUBHOCTb ANAT 1 AcAT) nokasaresiei KpoBu. CofepraHue III0KO3BbI
yepe3 1 Mecs1 npuMeHeHUs KpeMa B j103e 0,60 r/kr 66110 Ha 44,5 % Bblllle, 4eM B TPYIIIe HHTAKTHOTO KOHTPOJISA, HO
yepes 3 Mecsilia Ha6JII0/leHHs pa3Inius 10 JaHHOMY apaMeTpy OTCYTCTBOBAJIH.

BeiBoABI. [loryueHHbIE JaHHBIE KacaTeJbHO 6e3omacHocTH KpeMa ¢ H/ILL o6ycioBrIM 1e/1eco06pa3HoCThb IpoBeie-
HUS JaJIbHEHIINX JOKJIUHAYECKUX UCC/IeJOBAaHUM 3TOr0 GOTOMPOTEKTOPA.

Kawueswle caosa: HAaHO4YaCTHLbI IepUd JUOKCHU /A, Cy6XpOHI/I‘JECKaH TOKCHYHOCTb; JOK/JIMHUYECKHE UCCTIeI0BAHUA;

HAKOXXHO€ HaHeCEeHHWe; KPOJIX MOPpOoabl 118783000050 ¢:

kin malignancies are one of the most wide-

spread types of cancer, with increasing mor-
bidity worldwide, as well as in Ukraine [1, 2]. Mela-
noma, basal cell carcinoma, and squamous cell car-
cinoma decrease the patients’ quality of life, and
are the great economical burden for society [3].

Sunburn, which is an inflammatory reaction
in response to acute intermittent effect of intense
sunlight on the skin, is an important cancer predic-
tor [4]. Photocarcinogenesis is induced by ultra-
violet (UV) damage of DNA, inflammation and im-
mune suppression; these effects develop directly
or indirectly via reactive oxygen forms [5].

The use of photoprotective drugs and cosmetics
with active pharmaceutical ingredients (API) that
can absorb or reflect UV rays prevent the negative
effect of sunrays on an organism [6]. Despite of wide
representation on the global pharmaceutical mar-
ket and proven efficacy many sunscreens have sev-
eral drawbacks due to their toxicity [7, 8]. Efficacy
of such products is often constrained by the ability
to absorb or reflect UV rays of a limited range [9].
The search of new photoprotectors should be directed
at developing products that can protect against a wide
spectrum of exposure, including UV-A and UV-B.

The aforementioned factors determine an expe-
diency of developing new effective and safe sunscreens
with cerium dioxide nanoparticles (CDN) as active
substances; the latter have no photocatalytic pro-
perties, possess a pronounced photoprotective and
antioxidant action proven in vitro [10, 11].

As the use of any new nanomaterial requires mul-
tifaceted evaluation of pharmacological and toxico-
logical properties, the safety studies of the cream
with CDN designed to prevent the UV skin damage
and respective malignancies are expedient.

The aim of the work was to study the subchronic
toxicity of the cream with CDN in cutaneous appli-
cation in rabbits.

Materials and methods

The cream with 0.25 % CDN developed in SSI
“Institute for Single Crystals” of NAS of Ukraine was
used in this study. The CDN substance with the ave-
rage size of nanoparticles of 6-15 nm was synthe-
sized by employees of LLC “NanoMedTech”.

The experiment was carried out on 40 Chin-
chilla rabbits with the body weight of 3-4 kg and at
the age of 4.0-6.0 months old according to guide-

lines [12]. Animals were kept in standard vivarium
conditions at the temperature of 16-25 °C, rela-
tive humidity of 40-70 %, and free access to food
and water. The quarantine period lasted for 7 days.
The study groups were formed randomly.

Compliance with bioethics guidelines was veri-
fied by the expert report of the Commission in Bio-
ethics Expertise and Study Ethics of the Bogomolets
National Medical University.

Animals were divided into 5 groups with 8 rab-
bits in each group: 1) the intact control; 2) the group
of application of the cream with CDN in the dose of
0.06 g/kg; 3) the group of application of the cream
with CDN in the dose of 0.18 g/kg; 4) the group
of application of the cream with CDN in the dose
of 0.60 g/kg; 5) placebo - application of the cream
base in the dose of 0.60 g/kg.

Creams were applied on the trimmed skin area
with the size of 7x8 cm once a day for 90 days.

The toxicity was assessed by the general state,
behavior of animals, consumption of food and wa-
ter, the body mass dynamics, blood hematological
(hemoglobin level, erythrocyte, leukocyte, and throm-
bocyte count, leukogram) and biochemical (total pro-
tein, albumin, glucose, cholesterol, potassium, sodium,
and chloride levels, ALT and AST activity) indices.

Animals were weighted weekly for the 1 month,
and then in 2 and 3 months after the beginning of
the study. To determine hematological and bioche-
mical indices blood samples were collected from
the marginal ear vein before the experiment and in
1 and 3 months.

Biochemical indices were studied with the use
of standard diagnostics kits for laboratories manu-
factured by LLC R&D enterprise “Filisit-Diagnosti-
ka”. The marker hematological indices were deter-
mined on a Mythic 22 hematological analyzer (PZ
CORMAY S.A., Poland).

Statistical analysis was performed on IBM SPSS
Statistics v.23 (IBM, USA) and Microsoft Office Ex-
cel 2007 (Microsoft, USA) software. The paired sample
t-test and ANOVA with post-hoc Tukey HSD-test were
used. Differences were considered statistically sig-
nificant in the case of p < 0.05.

Results and discussion

No negative impact on the general state or be-
havior of animals was observed during the experi-
ment. Rabbits were calm; there were no differences
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Table 1
The body mass dynamics of rabbits (g) after repeated cutaneous application
of the cream with cerium dioxide nanoparticles (n = 8; M+m)
Experimental groups
Body mass The cream with CDN
Intact control Placebo

0.06 g/kg 0.18 g/kg 0.60 g/kg

Baseline 2.82+0.11 2.72+0.09 2.78+0.14 2.78+0.18 2.73+£0.08

1 week 2.91+0.11 2.90+0.11 2.91+0.14 2.86+0.18 2.84+0.07

2 weeks 3.00%0.12 2.99+0.11* 3.00+0.14 3.00%0.18 2.97+0.07*

3 weeks 3.13+£0.13* 3.10+0.08* 3.11+£0.13* 3.10x0.18 3.06+0.08*

1 month 3.17+£0.16* 3.14+0.07* 3.21+£0.13* 3.21+0.16* 3.18+0.08*

2 months 3.50+0.06* 3.36+0.12* 3.50+0.10* 3.40+0.16* 3.38+£0.11*

3 months 3.70+£0.09* 3.60+0.14* 3.71+£0.14* 3.58+0.13* 3.57+0.15*

Note. n — number of animals in the group; * - p < 0.05 compared to the baseline.

between groups in the skin and mucous membra-
nes condition, as well as consumption of food and
water. There was no loss in the body weight in the
groups of application of the cream with CDN com-
pared to the baseline and intact control (Tab. 1). In the
group of the highest dose of application (0.60 g/kg)
this indicator increased by 8.8 % in two weeks,
while positive changes in the intact control (an in-
crease by 11.0 %) were seen only in three weeks
after the beginning of the study.

There were no differences in hematological in-
dices between groups throughout the study (Tab. 2).
In 3 months of the experiment there was a slight
increase in the thrombocyte count in the groups
of application of the cream with CDN in the doses
of 0.06 and 0.18 g/kg (by 14.3 % and 17.1 %) com-
pared to the baseline. However, no changes were

observed when applying the highest dose. Moreover,
the aforementioned thrombocyte count values did
not differ from the intact control.

The analysis of serum biochemical indices sho-
wed that the cream with CDN in repeated applica-
tion did not affect the activity of ALT and AST, total
protein, albumin, cholesterol, potassium, sodium,
and chloride levels (Tab. 3). An increase in the se-
rum total protein level during the experiment was
observed in all groups, but the index stayed within
the normal values for this species of animals [13].

When applying the cream with CDN in the doses
of 0.18 and 0.60 g/kg the higher glucose level by
25.2 % and 44.5 %, respectively, was observed in
1 month of the experiment compared to the intact
control group. However, by the end of the study
differences in this index were absent.

Table 2
Blood hematological indices of rabbits after repeated cutaneous application
of the cream with cerium dioxide nanoparticles (n = 8; M+m)
Experimental groups
Hematological indices The cream with CDN
Intact control Placebo
0.06 g/kg 0.18 g/kg 0.60 g/kg
1 2 3 4 5 6
Baseline

Hemoglobin, g/I 124.6+1.2 124.8+1.7 123.6+£1.0 124.2+1.9 123.0+1.1
Erythrocytes, 10'%/I 5.41+0.06 5.38+0.14 5.39+0.10 5.29+0.20 5.31+0.11
Thrombocytes, 10%/I 383.2+40.2 386.0+£58.0 390.4+£11.6 383.8+22.9 381.8+26.2
Leukocytes, 10%I 7.18+0.69 7.44+1.09 8.12+£0.52 8.40+0.63 8.22+0.79
Neutrophils, % 26.20+3.77 23.20+2.22 24.40+3.67 24.80+5.22 25.80+3.29
Eosinophils, % 1.40£0.24 1.40+0.24 1.00£0.30 1.20£0.20 1.20£0.20
Basophils, % 0.40+0.24 0.20+0.20 0.20+0.20 0.40+0.40 0.40+0.40
Lymphocytes, % 71.00+3.35 74.40+1.94 73.80+3.53 72.80+4.42 71.60+3.44
Monocytes, % 1.00£0.55 0.80+0.37 0.60+0.24 0.80+0.20 1.00+0.45
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Continuation of Table 2

1 2 3 4 5 6
1 month
Hemoglobin, g/I 124.8+0.8 124.8+0.6 124.6+1.5 124.0+0.8 123.8+1.9
Erythrocytes, 10'?/I 5.47+0.10 5.44+0.03 5.47+0.14 5.35+0.09 5.36x0.19
Thrombocytes, 10%/I 404.0+25.2 402.8+29.7 397.4+32.2 401.4+24.1 397.0+27.7
Leukocytes, 10%I 8.86+0.63* 8.80+0.53 8.50+0.40 8.06+0.54 8.80+0.33
Neutrophils, % 27.40+3.92 25.20+1.80 25.20+£1.97 26.20+£3.91 27.40+1.82
Eosinophils, % 1.60+0.60 1.20+£0.40 1.80+£0.49 2.00+0.55 1.40+0.24
Basophils, % 0.40+0.24 0.20+0.20 0.40+0.40 0.20+0.20 0.20+0.20
Lymphocytes, % 69.40+4.27 72.60+1.50 72.00+2.12 71.20+3.73 69.80+1.69
Monocytes, % 1.20+0.58 0.80+0.37 0.60+0.24 0.40+0.24 1.20+0.58
3 months
Hemoglobin, g/I 125.8+1.1 125.8+1.0 126.0+1.4 125.2+1.1 124.8+2.0
Erythrocytes, 10'?/I 5.57+0.09 5.56+0.08 5.58+0.13 5.51+0.09 5.51+0.17
Thrombocytes, 10%/I 425.6+24.2 418.8+£30.7 446.4+24.8* 449.4+10.1* 428.6x+27.1
Leukocytes, 10%I 9.02+0.59* 9.86+0.51* 9.16+0.50 9.06+0.62 9.42+0.46
Neutrophils, % 27.20+5.40 28.00+3.57 28.60+2.82 27.00+3.42 27.40+4.14
Eosinophils, % 1.00+0.20 1.40+0.24 1.40+0.24 1.20+0.20 1.20+0.20
Basophils, % 0.20+0.20 0.40+0.40 0.20+0.20 0.20%0.20 0.00+0.00
Lymphocytes, % 71.20+4.80 69.40+2.66* 69.20+2.40 70.80+3.01 71.00+£3.90
Monocytes, % 0.40+0.24 0.80+0.20 0.60+0.24 0.80+0.37 0.40+0.30
Note. n — number of animals in the group; * — p < 0.05 compared to the baseline.
Table 3

Serum biochemical indices of rabbits after repeated cutaneous application
of the cream with cerium dioxide nanoparticles (n = 8; M+m)

Experimental groups
Biochemical indices The cream with CDN
Intact control Placebo
0.06 g/kg 0.18 g/kg 0.60 g/kg
1 2 3 4 5 6
Baseline
ALT, pkat/I 0.23+0.03 0.24+0.04 0.25+0.06 0.25+0.07 0.26+0.05
AST, pkat/I 0.16+0.03 0.17+0.04 0.19+0.05 0.16+0.03 0.17+0.03
Total protein, g/l 50.83+2.04 50.24+2.37 53.03+1.71 52.39+2.95 52.21+3.33
Albumin, g/I 35.03+1.90 36.22+1.96 34.22+1.39 36.02+1.26 34.53+1.72
Glucose, mmol/I 4.44+0.26 4.70+0.20 4,72+0.38 4.86+0.44 4.61+0.24
Cholesterol, mmol/I 1.28+0.08 1.384+0.18 1.40+0.10 1.324+0.23 1.35+0.16
Potassium, mmol/I 4,55+0.11 4.27+0.30 4.49+0.31 4.23+0.37 4.32+0.20
Sodium, mmol/I 160.1+11.8 167.5+9.0 164.7+6.3 176.2+11.2 163.3+11.5
Chlorides, mmol/I 106.7+3.2 105.1+3.0 104.7+2.0 105.1+1.5 102.9£1.1
1 month

ALT, pkat/I 0.27+0.05 0.28+0.04 0.30+0.05 0.27+0.02 0.33+0.06
AST, pkat/I 0.17+0.05 0.15+0.01 0.19+0.05 0.11+0.03 0.16+0.05
Total protein, g/I 60.64+2.67* 62.78+2.04* 61.41+3.88* 66.92+4.48* 65.84+4.40%
Albumin, g/l 34.95+1.73 35.83+0.82 35.87+0.98 35.69+0.59 35.63+1.09
Glucose, mmol/I 4.45+0.11 472+0.42 5.12+0.59 5.57+0.81* 6.43+0.24*#15
Cholesterol, mmol/I 1.73+0.08* 1.76+0.22 1.58+0.08 1.53+0.20 1.64+0.27
Potassium, mmol/I 428+0.44 4.74+0.40 4.76+0.20 4.39+0.32 4.50+0.24
Sodium, mmol/I 163.0+7.3 171.5+8.1 158.8+7.8 151.1£17.2 164.9+9.1
Chlorides, mmol/I 107.1£2.0 103.3+£2.7 105.9+3.1 107.1+1.7 104.2+1.8
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Continuation of Table 3

1 2 3 4 5 6
3 months
ALT, pkat/I 0.28+0.06 0.32+0.03 0.38+0.05 0.40+0.09 0.42+0.09
AST, pkat/I 0.14+0.03 0.17+0.08 0.19+0.04 0.17+0.04 0.17+0.03
Total protein, g/l 70.77+1.96* 74.19+2.45% 73.53+2.66* 70.68+2.95* 74.93+3.00*
Albumin, g/l 34.65+0.95 35.43+0.51 35.30+0.91 35.92+1.23 35.42+1.16
Glucose, mmol/I 4.84+0.32 4.22+0.27 4,68+0.19 4.56+0.36 5.34+0.67*
Cholesterol, mmol/I 2.26+0.22* 2.10+0.13* 1.88+£0.41 1.90+0.32 1.91+£0.39
Potassium, mmol/I 4.40+047 4.56+0.39 4.31£0.34 4.40+0.24 4.24+0.22
Sodium, mmol/I 181.1+£6.8* 186.2+4.5* 184.0+£2.9*% 193.2+5.8 185.4+3.8*
Chlorides, mmol/I 126.5+2.8* 125.0+£3.2% 123.0+£2.9% 121.8+2.0* 125.4+2.0*

Note. n - number of animals in the group; * — p < 0.05 compared to the baseline; # - p < 0.05 compared to the intact control;
1 - p < 0.05 compared to placebo; § — p < 0.05 compared to the group of 0.06 g/kg cream with CDN application.

In 3 months of the experiment in most of the
groups, including the intact control, a slight increase
in the levels of serum sodium (by 11.2-13.5 %) and
chloride (by 15.9-21.9 %) were observed. Never-
theless, there were no significant changes between
the groups.

Thus, in repeated cutaneous application of the
cream with CDN in the doses 0of 0.06, 0.18, and 0.60
g/kg for 90 days in rabbits no significant changes
in the general state and behavior of animals, con-
sumption of food and water, the body mass dynam-
ics, and blood hematological and biochemical indi-
ces were observed.

There is literature data concerning the subacute
toxicity of CDN in intragastric administration, they
confirm conclusions about the safety of nanosized
cerium compounds. In the experiment of A. Ramesh
et al. CDN were administered to rats intragastrical-
ly in the doses of 500, 1000, and 2000 mg/kg once
a day for 28 days. The authors did not observe mor-
tality or signs of poisoning, any changes in the body
mass, blood biochemical and morphological indi-
ces, mass coefficients and the structure of internal
organs of animals [14].

In the study of K. Shanker et al. the subacute to-
xicity of CDN in intragastric administration in mice
in the doses of 800, 1000, and 2000 mg/kg for
28 days was assessed. There were no pathological
changes in the structure of the pancreas, kidneys,
spleen, heart, and liver; no deviations in body mass,
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mass coefficients of internal organs were observed,
no signs of inflammation were detected [15].

CONCLUSIONS

1. In the subchronic toxicity experiment in rabbits
it was found that there were no significant changes in
the general state, behavior of animals, consumption of
food and water; and the body mass dynamics in repeated
cutaneous application of the cream with CDN in the do-
ses of 0.06, 0.18, and 0.60 g/kg for 90 days. In the group
of application of the dose of 0.60 g/kg the body mass in-
creased by 8.8 % in two weeks, while positive changes
in the intact control (an increase by 11.0 %) were seen
only in three weeks after the beginning of the study.

2. No significant changes in blood hematological
indices (hemoglobin level, erythrocyte, leukocyte,
and thrombocyte count, leukogram) were obser-
ved in the groups of application of the cream with
CDN compared to the intact control.

3. When applying the cream with CDN in the do-
ses of 0.18 and 0.60 g/kg the higher glucose level
(25.2 % and 44.5 %, respectively) was observed in
1 month of the experiment compared to the intact
control group. However, by the end of the study dif-
ferences in this index were absent. The analysis of
serum biochemical indices showed that the cream
with CDN in repeated application did not affect the
activity of ALT and AST, total protein, albumin, cho-
lesterol, potassium, sodium, and chloride levels.
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/IBH3 «TepHONi/IbCbKUM fiepKaBHUM MeJUYHUU YHIBEPCUTET
imeHi I. fI. Top6ayeBckoro MO3 YkpaiHu»
HauionanbHuii ¢papmalieBTUYHUN YHiBEpcUTET™

BHUBYEHHSA NPOTUBUPA3KOBOI Al JIIO®I/II30BAHOIO
EKCTPAKTY TPABHU XAMEPIIO BY3bKOJIMCTOI'O HA MOAEJII
ETAHOJI-IIPEAHI30J/JIOHOBOI'O YPA’KEHHA IIV/IYHKA Y IIIYPIB

Tepamnist BUpa3koBoi XBOpO6U BKJIIOYAE CXEMU BUKOPUCTAHHS Py JIiIKapChbKUX 3aC00iB, Gi/IbINICTD 3 IKUX € CHUH-
TEeTUYHHUMH 3 BEJIMKOIO KiJIbKiCTIO MOGIYHUX edeKTiB i mpoTHnokaszanb. ToMy MOIIYK aJbTepHAaTHBHUX 3aC06iB poc-
JINHHOT'0 MOXO/KEHHs 3 NPOTHU3aNaJbHO0 Ta pelapaTUBHOIO Ji€l0 B Tepamnii BUpa3koBoi XBOPO6H € MaTOTeHETUYHO
BUIPABJJaHUM | aKTyaJIbHUM, OCKIJIbKH iTonpenapaTy xapaKTepU3yloTbCsl LIMPOKKUM CIEKTPOM $papMaKoJIOTiYHUX
BJIACTUBOCTEH Ta BUCOKOIO 6€3MeYHiCTIO IPH J0CTaTHIN epeKTUBHOCTI.

MeTa goc/iigKeHHs — BUBUEHHS IPOTUBUPA3KOBOI aKTUBHOCTI J1iodisizoBaHOIr0 eKCTPaKTy TpaBU XaMepito BY3bKO-
sucroro (JIETX) npu ypakeHHI IUTyHKa Y 1[ypiB, MO/I€JIbOBAHOT'0 €TAHOJI-TIPE/[Hi30JI0HOBOIO CYMiIlIITIO.

Marepiasu Ta MeToau. [acTponpoTekTopHi BaactuBocTi JIETX BUB4asu Ha MoJiesli rOCTPOi BUPA3KH LIJIYHKA Y 11y-
piB, IKy MOZie/II0BaJId BHYTPILIHBOLLJIYHKOBUM BBeJIeHHSIM CyMilli npe/iHi3os1oHy B 1031 20 mMr/kr Ta 80 % eTaHoJsy
B 71031 6 MJI/KT. 3araJIbHONPUUHSATHM METOJ0M OTPHMYBAJIM CHPOBATKY KPOBi AJ1s1 6i0xXiMiuHOTr0 JOC/Ii{)KEHHS, BU-
JIy4yaJiu LUIyHOK, pPo3pis3asn Horo NoB3/A0BX MaJol KPUBU3HH, CTaH CJIM30BOi 060JIOHKH LIJIYHKA OLiHIOBaJIU 3a A010-
MOTOI0 JIyni. BUpaxoByBa/y BUPa3KOBUH iHJ€KC Ta IPOTUBUPA3KOBY aKTUBHICTb, BU3Hadanu BMicT TBK akTuBHUX
MIPOAYKTIB, aKTUBHICTb KaTaJla3|, BMICT BiJHOBJIEHOTO [VIyTaTiOHY Ta CyKLMHATAEriApOreHas3 .

PesysibTaTu. BcraHoBeHo, 1o JIETX y 103i 20 Mr/Kr iCTOTHO CTUMYJIIOBAB penapaTUBHI NpoLiecy B AiITHKaX BUpa3-
KoBOTO ZiepekTy. CTyniHb ypakeHHsI CIN30BOi 000JIOHKH LIJIYHKA B YCiX TBapUH 3 BUJUMHUMH 3MiHaAMU CTaHy CJIU30-
BOI 060JI0HKH BiJinoBifiaB 1 6asy (crocTepiraiy TiIbKU HabpsK, BiACYTHICTb cKk/IaA4dacTocTi Ta/a6o 1-2 HeBeJIMKUX
BUPa3KOyTBOPeHb); BUPAa3KOBUM iHAeKC NOPiBHAHO 3 TBAPMHAMHU KOHTPOJIbHOI IaT0JI0Tii 3HUXKYBaBCs B CEpeAHbOMY
B 4,3 pasu. [IpoTuBUpaskoBa aKTUBHICTb JOC/iXKyBaHOTO eKCTpakTy ckaana 49 %. JIETX Ha opraHHOMy piBHi HOp-
MaJ1i3yBaB NPOLEeCU IePEeKUCHOT0 OKMCHEHHS JIiMi/liB.

BucHoBKHU. Ha Mozes1i eTaHO/I-IpejHI30JI0HOBOTO ypaXkeHHs LIyHKa B 1ypiB JIETX BUSABUB NPOTUBUPA3KOBY Jil0,
sIKa He MOCTyIaJiacs 3a BUPA3HICTIO IpenapaTy NOpiBHAHHSA POCJAUHHOMY 360py «['acTpodiT».

Kaiouoei caoea: BupaskoBa xBopo6a; J1iodisni3oBaHUN eKCTPaKT TPAaBU XaMepilo BY3bKOJIMCTOrO; eTaHOJI-NIPe/iHi30-
JIOHOBE ypa)XeHHs LIJIYHKa; lepeKHCHe OKMUCHEHHA JiniaiB

H. I. Feshchenko, O. M. Oleshchuk, S. M. Marchyshyn, O. Yu. Koshova*

L. Horbachevsky Ternopil State Medical University
National University of Pharmacy*

The study of the antiulcer effect of the lyophilized extract of fireweed herb on the model
of ethanol-prednisolone stomach damage in rats

Peptic ulcer disease therapy includes schemes for the use of a number of drugs; most of them are synthetic with many
side effects and contraindications. Therefore, the search for alternative herbal medicines with the anti-inflammatory
and reparative action in the treatment of peptic ulcer is pathogenetically justified and relevant since herbal medicinal
products are characterized by a wide range of pharmacological properties and high safety with sufficient efficiency.

Aim. To study the antiulcer activity of the lyophilized extract of the fireweed (Chamaenerion angustifolium) herb when
gastric lesion in rats simulated with the ethanol-prednisolone mixture.

Materials and methods. Gastroprotective properties of the lyophilized extract of fireweed herb were studied on the
model of acute ulcer of the stomach in rats; it was simulated by intragastric administration of the mixture of predniso-
lone in the dose of 20 mg/kg and 80 % ethanol in the dose of 6 ml/kg. By the method generally used the blood serum
was obtained for biochemical examination, the stomach was removed, cut along a low curvature, and the condition of
the gastric mucosa was assessed using a loupe. The ulcerous index and the anti-ulcer activity were calculated, the con-
tent of TBA of active products, the activity of catalase, the content of reduced glutathione and succinate dehydrogenase
were determined.

Results. It was found that the lyophilized extract of fireweed herb in the dose of 20 mg/kg significantly stimulated re-
parative processes in the areas of the ulcer defect. The degree of lesion of the mucous membrane of the stomach in all
animals with visible changes in the state of the mucous membrane corresponded to 1 point (only edema, the absence
of folding and/or 1-2 small ulcerations were observed); the ulcerative index compared to animals of control pathology
decreased by an average of 4.3 times. The antiulcer activity of the extract studied was 49 %. The lyophilized extract of
fireweed herb normalized lipid peroxidation processes at the organ level.

Conclusions. On the model of ethanol-prednisolone damage of the stomach in rats the fireweed herb showed the
antiulcer effect, which was not inferior to the action of the reference drug - the herbal tea “Gastrofit” by its intensity.
Key words: peptic ulcer disease; lyophilized extract of the fireweed herb; ethanol-prednisolone stomach damage; lipid
peroxidation
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I'BY3 «TepHonoabckull 2ocydapcmeeHHbll MedUuyUuHCKUll yHusepcumem
umenu H. A. l'opbauesckozo M3 YkpauHbi»
HayuoHanwHbill hapmayesemuveckull yHugepcumem*

I/Isyqel-me NPOTUBOA3BEHHOI'0 AeﬁCTBﬂﬂ JII/IO(l)I/IJIHBI/IPOBaHHOI‘O JIKCTPAKTa TPABbI XaMepHUuA
Y3KOJ/JIUCTHOIO HA MOAEJ/IX 3TAHO/I-IPEAHU30/IOHOBOI'O IMOPAXKEHHUA XKeJTyAKa Y KPbIC

Tepanus f3BeHHOH 60JIe3HU BKJIIOYAET CXeMbI HCI0JIb30BAHUA PsA/ia JIeKAaPCTBEHHBIX CPeJCTB, 60/IBIIMHCTBO U3 KO-
TOPBIX ABJSETCS CHHTETUUYECKHUMHU C 60JIbIIUM KOJIUYECTBOM N060YHBIX 3¢ (eKTOB U NpoTHBONOKa3aHUH. [loaTomy
MOMCK a/IbTEPHATUBHBIX CPEJICTB PACTUTENBHOIO IPOUCXOXKEHHUS C IPOTHBOBOCHAIUTENbHBIM U penapaTHBHBIM
JleCTBUEM B Tepalliy A3BEHHOH 60JIe3HU ABJIAETCA NaTOreHeTHYeCKH ONpPaBAaHHBIM U aKTya/bHbIM, IOCKOJIbKY
duTONpenapaTel XapaKTEPU3YIOTCS MHUPOKUM CIIEKTPOM $papMaKoJOTHIECKUX CBOWCTB U BBICOKOH 6€30MacHOCThIO
MpU A0CTATOYHOU 3P HEKTUBHOCTH.

Iles1b Mcc1eJ0BaHMS — U3yYeHHe NPOTHBOSI3BEHHOM aKTUBHOCTH JIMOUIU3UPOBAHHOT0 3KCTPAKTA TPaBbl XaMepHsl
y3kosiuctHoro (JIITX) npu nopakeHUH KeJlyziKa y KpbIC, MOJI€JTMPYEMOTO0 3TaHOJI-IPeAHU300HOBOH CMECHIO.

MaTepuaJjibl 4 MeTOABI. ['acTponpoTekTopHble cBoWcTBa JIITX H3ydanu Ha MoZesd OCTPOM S3BbI XKeJyZKa Y KPBIC,
KOTOPYI0 MO/IeIMPOBa/IM BHYTPHXKEYA0UHbIM BBeJleHHeM CMecH NpeiHN30J10Ha B fo3e 20 Mr/kr u 80 % 3TaHos1a B
no3e 6 MJ1/Kr. O6IIeNpUHATBHIM METO/IOM MOJIYYaI CbIBOPOTKY KPOBH /1J1s1 6HOXUMHUYECKOT0 UCCIe/I0BaHUS, U3bIMa-
JIV JKeJIYA,0K, pa3pe3aliv ero BA0JIb MaJ0d KPUBU3HBI, COCTOSTHUE CJIU3UCTON 060I0YKHY 2KeTyZiKa OLleHUBaJIU C TOMO-
IIbIO JIYTbl. BBIYUCAA/IM I3BeHHBIM HH/IEKC U TPOTUBOSI3BEHHYI0 aKTUBHOCTb, ONpeesin cofep:kanue TBK akTus-
HBIX IPO/IYKTOB, aKTUBHOCTb KaTaJa3bl, COJlepKaHUe BOCCTAHOBJIEHHOI0 IJIyTATUOHA U CYKL[MHAT/ErU/[POTreHasbl.

Pe3yinbTaThl. YcTaHoBaeHO, 4To JIITX B f03e 20 Mr/Kr CylLieCTBEHHO CTUMY/IMPOBAJ pernapaTUBHbIE IPOLECCH B
ydacTKax f3BeHHOro JedekTa. CTeneHb MOPaXKeHUs CIU3UCTON 060JI0YKU XKeJIyAKa Y BCeX dUBOTHBIX C BUJUMbBIMU
M3MEeHEeHHUSIMHU COCTOSTHUSA CIM3UCTOM 060/109KH oTBevas 1 6asy (Hab1o4any TOJIBKO OTEK, OTCYyTCTBUE CKJIaZ4aTo-
cTy u/um 1-2 He6OMBIINX I3BO06PA30BaHU), I3BeHHBIN MH/IEKC 110 CPABHEHUIO C )KMBOTHBIMHU KOHTPOJIbHOU Na-
TOJIOTUU CHU>KaJICS B cpefiHeM B 4,3 pasa. [IpoTHBOsI3BeHHast aKTHUBHOCTb HCCJIe/lyeMOro 3KCTpaKTa coctaBuia 49 %.
JISTX Ha opraHHOM YpOBHEe HOPMAJIM30BaJl IPOLecChl ePeKHUCHOr0 OKUCIeHUs JTUITU/O0B.

BeiBoabl. Ha Mosiesiu aTaHOJI-IPEJHU30JI0HOBOT0 MOPaXKeHUs xenyaka y kpbic JIITX nposiB/si/ 1pOTUBOSA3BEHHOE
JlelicTBUe, He yCTynaJl 0 BbIpa3uTeJbHOCTH AeHCTBUA NpenapaTy CpaBHeHUs pacTUTeNbHOMY c6opy «['acTpodput».

Kawouesvle cao08a: si3BeHHast 60s1e3Hb; TMOQUIN3UPOBAHHBIM 3KCTPAKT TPaBbl XaMePHsl Y3KOJHUCTHOT0; 3TaHOJI-
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NpeJHU30JIOHOBOE MOPAXKEHHU e XKeJIYAKA; [IEpeKUCHOEe OKUC/IEHU e JIMTIU0B

He3Ba>Ka}oqI/1 Ha Te, 110 B OCTaHHI pOKHU Ji0-
CATHYTO 3HAYHUX YCHIiXiB y BUBYEHHI €Tio-
JIOTi], maToreHesy Ta y JIiKyBaHHI BUpPa3KOBOI XBO-
po6u (BX) miyHka Ta ABaHAAUATUIANO] KHUILIKH,
npob6sieMa edpeKTUBHOI papMakoTepanii jboro 3a-
XBOPIOBaHHSA 3aJIMIIAETBCA aKTyanbHO0. Cepef Ha-
CeJIeHHA pO3BHUHEHUX KpalH KiJIbKICTh 3aXBOPIO-
BaHb cArae 6-10 %, a CMepTHICTb KOJIMBAETHCH BiJ|
6 510 9,7 Ha 100 TuC. HacesieHHs. Bucokoro € 3aXBo-
proBaHicTb Ha BX i B YkpaiHi, Ae 3rigHo 3i craTuc-
TUYHHUMHU JJaHUMH 3apPEECTPOBAHO GJIU3bKO 5 MJIH
xBOpUX [1-4]. Y mopiBHsSIHHI 3 €EBpONecbKUMU Kpa-
THaMH JJ1d YKpalHU XapaKTepPHOK € BUCOKA YaCTO-
Ta penUMByBaHHA 3axBoproBaHHA (20-25 %) [4].

OTxe, ILMPOKe PO3MOBCIO/XKEHHS 3aXBOPIOBaH-
HfA Ta 3p0OCTardi BUMOI'U cydacHol Tepanii BX cro-
HYKalOTb /10 OIIYKY Ta CTBOPEHHA HOBUX BUCOKO-
epeKkTUBHUX | 6e3l1eYHUX NPOTHBHUPA3KOBUX IIpe-
napartiB. Ha TenepimHii 4ac Tepania BX BkJrodae
CXeMH O0JJHOYaCHOTO BUKOPUCTAHHSI aHTUGaKTepi-
QJIbHUX, aHTUCEKPETOPHHUX, peNlapaTUBHUX Npena-
paTiB, GI/IBLIICTD 3 IKUX € CHHTETUYHHUMHU 31 3Ha-
YHOIO KiJIBKICTIO OGIYHUX ePeKTiB i HU3KOIO MPO-
TUIIOKa3aHb [5, 6]. ToMy nmolyk aabTepHAaTUBHUX
3aco6iB 3 MPOTHU3aNA/IbHOIO Ta PENapaTUBHOIO €0
B Tepanii BX € akTyasnbHUM. 3 L€l TOYKHU 30py Na-
TOTE€HEeTUYHO BUINIPaBJaHUM Y KOMIIJIEKCHIHN Tepa-
nii BX € 3acTocyBaHHs 3ac06iB pOCIMHHOTO OXO/I-
»KEHHS, OCKIJIbKHU L{i IpernapaTu XapaKTepU3yKTh-
sl LIMPOKUM CEKTpoM $papMaKoI0ridYHUX BJAACTH-

BOCTeH Ta BUCOKOI 6e3MeYyHiCTIO PU JLOCTaTHIN
edpexktuBHOCTi [2, 7]. PociuHHi 3aco6u MoXKHa 3a-
CTOCOBYBATH BIPOJOBK TPUBAJIOr0 Yacy K 3 Me-
TOI NPOdiTaKTUKKU BUHUKHEHHSI PELUIUBIB, TaKk
I B KOMILJIEKCHOMY JliKyBaHHI BX nipu ii 3arocTpeH-
Hi [8].

3 AaBHIX-ZlaBeH Y HApOJAHIM MeJUIMHI TpU 3a-
MaJbHUX 3aXBOPIOBAHHAX JMXa/JbHUX IJIAXIB, BU-
pPa3KoBil XBOpOOi MIJIyHKA Ta JIBaHAAIATUIIAIO0]
KHUILIKH, OHKOJIOTIYHHX 3aXBOPIOBAHHAX CTPAaBOXO-
[y, LJIYHKA, KULIIeYHUKA, IPU HEUPOoJepMiTax, eK-
3eMi, QypPyHKYJIb031 3aCTOCOBYIOTh XaMepill By3b-
kosnuctu (Chamerion angustifolium L.) [9], npo-
Te JaHUX NIPO JOCAiJKEeHHA racTpoNnpoTEeKTOPHOI
AaKTUBHOCTI IIpenapariB 3 TPaBU XaMepit BYy3bKO-
JIMCTOTO0 y JOCTYIIHUX HaM JiKepeJsiaX HayKOoBoI JIi-
TepaTypyu MU He 3HAULLJIN.

MeToO10 faHOrO0 A0C/iAKeHHs 6y/10 BUBUEHHS
MPOTHMBUPA3KOBOI aKTUBHOCTI JiiodinizoBaHOro exc-
TPaKTy 3 TpaBU XaMepito By3bkosucToro (JIETX)
[IpY YpaKeHHI 1IJIYHKa y LypiB, MOAEJIbOBAHOI'0
€TaHOJI-IPEHI30/I0HOBO0 CyMIIIIIIO.

Marepiasu Ta MeTOAU

JocnipkeHHS IpoBeJieHi 3 JOTPUMaHHAM Ipa-
BUJI «EBPOIENCHKOI KOHBEHIIIT 110 3aXUCTy XpedeT-
HUX TBAapUH, AKUX BUKOPUCTOBYIOTh JJIfl €KCIle-
pUMeHTaJbHUX Ta HAayKOBUX Lijsei» (CTpacoypr,
1986 p.) [10, 11]. [lixz yac ekCieEpUMEHTY TBapUHU
3Haxoauucs y BiBapii npu T 18-24 °C, BosiorocTi
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50-60 %, npupoAHOMY CBIT/IOBOMY PEXHMI «/[€Hb-
Hiy» y MJIAaCTUKOBUX KJIITKax Ha 36aJ1aHCOBAaHOMY
Xap40BOMY palliOHi BiANIOBIAHO 10 AiI0YHUX HOPM.

['acTponporekTopHi BaactuBocTi JIETX BuB4Ya-
JIU Ha MOo/ieJli TOCTPOi BUPa3KM LUIJIYHKA Y LypiB.
[lepes BiATBOpEHHAM NATOJIOTII TBAPUH BUTPHU-
MYBaJIM Ha roJioAi BOPOAOBXK 12 roluH 3 BiJIbHUM
JIOCTYIIOM JI0 BOAM. YCi migmoc/igHi TBapuHU Oy/IU
po3/iiJieHi Ha 5 eKcrieprMeHTa/IbHUX TPYII 110 6 TBa-
PUH Y KOXKHIMH:

1 rpyna - iHTaKTHUM KOHTPOJIb: TBAPUHHU, AKUX
He MifaBajy HiSKOMY BILJIMBY; 2 Tpyna — KOHT-
poJIbHA NATOJIOTiSA: TBAPUHH, Y IKUX MOJIeI0BaIN
BHUPA3KOBE MOIKO/PKEHHS €TaHOJI-IIPe/{HI30JI0HOBOIO
cyMmimnmn; 3 rpyna — TBapuHU, IKUM Ha GOHi Mo-
JesbHOI maToJiorii BBoauau JIETX B 103i 20 Mr/kr;
4 rpyna - TBapyHH, IKUM Ha PpOHI MOZIe/IbHOI aTo-
Jiorii BBOAWJIM IIpenapaT NoPiBHAHHS BiJiBap 360-
py «lacTtpodit» y 103i 3,8 mu1/kr. [lo3y npenapaTy
MOPiBHSAAHHSA pO3pPax0BYBaJIM, BUXOASIYH 3 J060BOI
Jl034 /151 JIIJAWHU 3 ypaxyBaHHAM IIJIOLLi Ta Macy
TiJla TBAapHWH 3a MeToZi0M [12].

['ocTpy BUpasKy LJIyHKa MOJEJI0BaJU BHYT-
PILIHBOUIJIYHKOBUM BBEJIEHHAM CyMillli peHi30-
JioHy B 103i 20 mr/kr Ta 80 % eTaHosy B [103i 6 MJI/KT
[13, 14]. Po3BUTOK ypakeHHS CJIM30BOi 000/JI0HKHU
LIJIyHKa IypiB CHUPTOBO-NIPe/HI30JI0HOBOIO CY-
MILIII0 Bii0YBAETHCS 32 PaXyYHOK 3HUKEHHS pe-
3UCTEHTHOCTI CJIN30B0i 060JI0HKH nIyHKa (COIL)
i/ BIVIMBOM IPEeHI30JIOHYy Ta 3a paxyHOK Miclie-
Boi Aii 80 % po34uHYy eTaHOJIY, AKUH BUKJIUKAE Je-
rigpaTariito i Hekpo3 COII [15].

JocnimkyBaHi cyocTaHIIii BBOAWIN BHYTPIiLTHbO-
LIJIYHKOBO 3a JONIOMOTO0 MeTaIeBOro 30HAy MPo-
disTaKTUYHO BIPOOBXK 7 Mi06, Y A€HDb BiATBOPEH-
Hf] BUpa3ky - 3a 1 roguHy Ao, yepe3 1 roguHy ta
Ha JAPYTU# AeHb Nicis BBeLEHHS CIUPTOBO-TIPe/i-
Hi30J10HOBOI cyMmilii. [I[penapaT nopiBHAHHSA BBOAU-
JIM BHYTPILIHBOUIJIYHKOBO B aHAJIOTIYHOMY PEXHMI.

Yepes /100y micsisi BBeIeHHS €TaHOJI-TPeHI30-
JIOHOBOI CyMillli BCiX TBAPUH BUBOJHWJIU 3 €KCIle-
PUMEHTY LLJIAXOM JeKamiTalil miJf JerkuM iHra-
JIALINHUM HapKO30M. 3araJlbHONMPUUHATUM METO-
JIOM OTPUMYBaJIM CUPOBATKY KpOBi /s Gioximiyu-
HOT'0 J0CJi/PKEHHS, BUIy4ald LJIYHOK, po3pi3ain
Woro nNoB3A0BX MaJiol KpuBU3HH, cTaH COLI ogi-
HIOBaJIM 3a I0TIOMOT010 JIyIi. MaKpOCKONIYHY OI[iH-
Ky BUpa3HocTi ymkomxkeHHsa COLI npoBoguiu 3a
6aJIbHOI0 CUCTEMOIO:

0 6asiB - BuguMi ymkomkeHHs COIL BiacyTHi;

1 6aJ1 — HasiBHI HAOPSIK Y KPOBOBUJIMBH, 1-3 He-
BeJIMKi BUPa3KHU;

2 6aJsiu — KiJibKa HeBeJINKUX BUPa30K (OisbIie
Hi>k 3) a60 1 BUpaska 3HAaYHUX PO3MipiB;

3 6a/sy - BUpa3Ka 3HAaYHUX PO3MipiB (JiameTp
J10 4 MM);

4 6a/v - KiJibKa BEJIMKHUX BUPA30K;

5 6asiB - mpopuBHA BUpa3Ka.

Y KoxKHil rpyni BUpaxoByBaJsiv cepeiHil CTy-
ninb nomkomxeHHsa COLI (CIT COIL) sk cepeHE
apudmeTHUHe B rpymi. Bupaskosuii ingekc (BI) Ta
POTUBUPA3KOBY akKTUBHICTh ([IBA) po3paxoByBa-
Jiv 3a popmysiamu 11 2:

CIT COII x % TBapuH 3 BUpa3sKaMHU

BI = )] 1
100 M
HBA _ Cy COH—[KOHTp - Cy Com,aocni,a , (2]
Cy,uocni,u
Ae: CY o, — CTyniHb yparkeHHsi COIIl y koHTpOJIb-
Hi#l rpymi;

CY jocn — CTYyMiHB yparkeHHs COl y focnignin rpymi.

Y cupoBatui i romorenati COIll Bu3Ha4aiu BMicT
TBK aktuBHUX npoaykTiB (TEK-AIT) [16] Ta akTUB-
HicTb KaTasasu [13, 17]. Y romoreHati COIIl Takox
BU3Ha4YaJ/Id BMICT BifiHOBJIeHOTO TJiyTaTiony (BI)
[18]. [l.1s1 o1iHKM cTaHy eHepro3abe3nedyeHHs KJi-
THH LIyHKa y romoreHati COILl Bu3Havyaiu BMicCT
cykuuHaTAerigporenasu (CAIN) [19].

CraTtucTU4YHY 06POOKY JJaHUX IPOBOJIMJIU 3a J0-
noMmoroto nakety nporpam «STATISTICA for WIN-
DOWS 6.0». IlepeBipka HOpMaJIbHOCTi pO3MOiny
KIZIbKiICHUX JJaHUX POBOAU/IACS 3 BUKOPUCTAHHAM
kputepito [lanipo-Yinka. Ilpu BifgcyTHOCTI Bigno-
BiZJHOCTI OTpUMaHHUX J@HHUX HOPMaJIbHOMY PO3IOJi-
JIy 3araJibHi Mi>KIpynOBi BiZIMiHHOCTI OILjiHIOBaJ/Ix
3a gonomoroto Kputepito Kpyckasna-Youica. [TapHi
MIXKTPyNOBi NOPiBHAHHA NOKAa3HUKIB IPOBOAUJIN
3a U-kputepieM MaHHa-YiTHi. K0 oTpyuMaHi JaHi
BiZIIOBiJa/IM HOPpMaJIbHOMY PO3NOZiJIEHHIO, 3aCTO-
COByBaJIU fucnepciiHui aHaniza ANOVA, a Mixkrpy-
IIOBI NOPiBHAHHSA IIOKAa3HUKIB IPOBOAMUIIH 3a [0~
noMoroto Kputepito H'romeHa-Kelsica. Kputuune
3HA4YeHHs PiBHSI AOCTOBIPHOCTI NpUKMaJIU PiBHUM
a6o meHmuM 3a 0,05. KisibKicHi mOKa3HUKH y Tab-
JIIISIX HaBe/JIeHi sIK cepeiHE apudMeTHIHE Ta HOT0o
CTaHJ[apTHa IOMMJIKa ab0 Me/TiaHa Ta HIDKHIH i BepX-
Hill KBapTHUJIi.

PesynbTaTH Ta iX 06rOBOpEeHHs

PesynbTraTu focaiKeHHs I0Ka3a/y, 1110 y rpy-
i KOHTPOJIbHOI MaToJIOTIl ypa)XeHHdA CJIMU30BOI
0060JI0HKH 1ITYHKa peecTtpyBaaun y 100 % TBapuH.
Crnocrepirasn MacMBHUN HabpsiK, BUpa3Hy rinepe-
Milo, IIMOOKI i BesiuKi reMopariuti eposii Ta Bu-
pasku HenpaBu/bHOI popMu. BupasHicTb ypaxeH-
Ha COUI BapiroBasia Big 140 3 6a/1iB, BUpa3KoBUU
ingexc cksaB 3 6aau (TabJ. 1).

JIETX y 1o3i 20 Mr/Kr icTOTHO CTUMYJIIOBaB pe-
[IapaTHBHI NPOLeCH B AiJIIHKaX BUPA3KOBOIO Jie-
¢dexry. [1ig BiuBoM JIETX ctyninb ypaxkeHHs COLL
y BCiX TBapyH 3 BUJMMUMU 3MiHaMU CTaHy CJIU-
30B0i 000JIOHKY BifnoBiaB 1 6ainy (crnocrepiranu
TiNIbKY HA6PSK, BiCYTHICTB cKIag4acTocTi Ta/abo
1-2 HeBeJIMKUX BUPA3KOyTBOPEHHS ), BUPAa3KOBUU
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Ta6aunga 1

BnuinB J1iodis1i30BaHOIr0 eKCTPAKTy TPaBU XaMepilo Ha CTaH C/IM30BOI 060JIOHKHA
IIUIYHKa IYPiB 32 YyMOB eKCIepMMEeHTa/IbHOI'0 eTaHOJI-IIpeAHi30JI0HOBOro
ypakeHHs LIJIyHKA. MaKpocKoniyHa oniHKa (n=6)

[Moka3HuKmM
My TBapuH HeckpuntrBHa :
y CTaTUCTUKA CTyI'IIHb ypa*KeHHA % TBapuH Bl, 6anu I'IBA, %
coul 3 BMpasKkamu
M+ +

[HTaKTHUI KOHTPOb Me (QZSr;nQ75) 0(20;00) 0 (0/6) 0 _
KoHTponbHa M+m 3+04 B
naTtonoris Me (Q25; Q75) 3(2;4) 100 (6/6) 3

JETX, M+m 1+0,4

20 Mr/Kr Me (Q25; Q75) 10:2) 67 (5/6) 0,7 49
36ip «facTpodit», Mxm 1,240,5

3,8 Mn/Kr Me (Q25; Q75) 1(0; 2) ** 67 (5/6) 08 49
MpwnmiTtkn:

1) * — BiEMIHHOCTi CTaTUCTUYHO JOCTOBIPHI LLOAO 3HAYEHb iIHTAaKTHOrO KOHTponto, p<0,05;
2) ** — BiAMIHHOCTI CTaTUCTUYHO JOCTOBIPHI WOAO 3HaUYeHb KOHTPOMNbHOI natonorii, p<0,05;

3) N — KiNbKiCTb TBApPUH Yy rpyni.

iH/leKC MOPIBHAHO 3 TBAPUHAMU KOHTPOJILHOI Na-
TOJIOTii 3HMXKyBaBCA B cepeJHbOMY B 4,3 pa3u Ta
Bignmosigar 0,7 6asam. Y oxHiel 3 6 TBapUH CTaH
€1130B0i 060JIOHKU 6YB Y HOpMi 6€3 BUAUMUX 3MiH.
[IporuBupaskoBa akTuBHIicTh JIETX Ha 1iii Moge-
Jii ckaana 49 %.

[Ipenapat nopiBHsAHHA 36ip «[acTpodiT» BU-
SIBUB OJIHAKOBY 3 J0OCTi>KyBaHUM 3aco6om [1BA,
dKa TaKoX ckyaazgana 49 %.

OTxe, pe3y/IbTaTH NPOBEJEHOT0 eKCIIepUMEeH-
Ty CBiA4aTh, 110 HA MOZEJIi eTaHOJI-IIPeSHI30JI0HO-
BOI'0 ypaxeHHd 11yHKa JIETX Y4uHUB nieBHY IpOTHU-
BUPA3KOBY Jito. 3a BUupasHicTio Aii JIETX He mocTy-
najacs npenapary nopiBHsiHHs 360py «[acTpodiT».

OCHOBHHM IPOSIBOM BMPA3KOBOi XBOPOOH € Ha-
sIBHiCTh BUpaskoBoro aedekty y COL, ase ue 3a-
XBOPIOBAHHS HE 0OMEKYEThCS TI/IbKU MOLIKOKEH-
HAIM CJIM30BOI NOBEPXHI, a iIHAYKY€E pO3BUTOK LiJ10-
ro pAAy nNaToJIOriYHUX 3MiH B OpraHismi, 30KkpeMa
y uu1yHKoBo-kuikoBoMy TpakTi (LLIKT) [20]. B oc-
HOBi 6araTboX NaTOJIOT{YHUX CTaHIB JIEXKUTD iHTEH-
cudikalisi OKHCHOI0 CTpecy — yTBOPEHHs BiJIbHUX
pajiuKasiB, akTUBHUX GOPM KUCHIO, IPOOKCH/IAH-
TiB, 110 NPU3BOAUTD [0 MOLIKO/PKEHHS KJIITUHHUX
MeMOpaH i, IK HaCJliJIOK L[bOT0, 10 TIOPYIIEeHHS BHYT-
PIIHBOKJIITUHHOTO MeTa60/1i3My Ta EHEPTETUIHOTO
Gasiancy [21]. BpaxoBywouH Te, 1[0 MPOLECH JIIMO-
nepokcuaanii € 3arasibHoQi3i0IOriYHUMY, OAZHUM
3 METO/IiB PAaHHbLOTO BUSBJIEHHS META00JIIYHUX O-
pylleHb B OpraHi3Mi € BU3Ha4Y€HHS BMiCTYy BTOPUH-
Hux npoaykrtiB [10J1 - TBK-AIL /lns 3aranbHoi Xa-
PaKTEPUCTUKU CTAaHY aHTUOKCUJAHTHOI'O 3aXUCTY
TBAapWH BU3HA4Ya/IM aKTUBHICTb KaTaJla3u Ta BMIiCT
BI'. 3a yMOB eKcllepUMeHTa/JIbHOI'0 €TaHOJI-IIPeHi-
30JI0HOBOI'0 YpaXKeHHs LIJIyHKa Y CUPOBATLi KPOBI

LIypiB 3 rpyny KOHTPoJibHOI naToJorii BMicT TBK-AII
36isbIIyBaBCs y 3,5 pasu, aKTUBHICTb KaTaIa3u —
y 1,4 pa3u (TabJ. 2). HakonnyeHHs BMiCTy BTOPHH-
Hux npoaykris [10J1 y cupoBaTLi KpoBi € cBig4eH-
HAM aKTHUBaLjil IpoueciB nepokcuauil, y BiAnosigb
Ha AKIi NiIBULLYETbCA aKTUBHICTb aHTUOKCHUJAHT-
HOI CHCTeMH, Ha 110 y AesKii Mipi BKa3ye 36i/b-
LEeHHs aKTUBHOCTI KaTasasu. Ciaifg BigMiTUTH, 1110
KaTaJia3a JIOKaJi3yeEThbCsl y MEPOKCHUCOMaX, TOOTO
€ BHYTPIIUHbOKJIITUHHUM PepMEHTOM, TOMY Hapo-
cTaHHs 1l aKTUBHOCTI y cHpoBaTLi KpoBi Bif6yBa-
€TbCS Ha TJIi 36i/IbLIEHHS TPOHUKHOCTI KJIITUHHUX
MeMOpaH BHACTIOK aKTHUBAI1 Jlimonepokcuaarii.
[IpoTe, 1K 3a3Ha4Ya/10CA BULLE, HE BUKJIIOYEHO, L0 i/~
BUIIEHHA aKTUBHOCTI KaTaJIa3u y CUPOBATL 3yMOB-
JIEHO TaKOX 1 aKTUBALli€l0 CHHTE3Y LIbOro pepMeHTy
y BiAnoBigp Ha 36inb1eHHs BMicTy TBK-AIT [22].

[IpodinakTuyHo-ikyBasbHe BBeAeHHA JIETX
uypam 3 eKCclepuMeHTa/bHUM ypaxkeHHsAM COLL
CIIPUAJIO CTATUCTUYHO JOCTOBIpPHOMY 3HMXXEHHIO
BMicTy TBK-AIl Ta akTUBHOCTI KaTaJjia3u y CUPO-
BaTILi KpPOBi y NOPiBHAHHI 3 KOHTPOJIbHOIO 11aTO-
soriero. Ha Tai 360opy «'actpodit» BMicT gocaiz-
’)KyBaHUX [IOKA3HUKIB TAKOXX 3HWKYBABCH, aJie piB-
Hfl iIHTaKTHUX TBapHUH He Aocsras (Tab6J1. 2).

Ha opranHomy piBHi 3a yMOB eTaHOJI-IIpeHI-
30JI0HOBOTO NOUIKO/P)KEHHA CIIOCTepiraay iHTeH-
cudikauiro npouecis I10J1. ¥ TkanuHax COLI mry-
piB 3 rpynu KOHTpoJIbHOI naToJiorii BMicT TBK-AII
nifiBULLyBaBcs Maike y 2 pa3u (Tabu. 3). AKTUB-
HICTb KaTaJ/la3u MaJjla HeBUpPA3HY TEHJEHLi0 10
3HWXKEHHS, 10 NiATBepAKye BUILleHaBeJeHUU BU-
CHOBOK IIPO aKTHBALi10 MPOLECIB JIMONEepoOKCcHaa-
Ll Ta MOpyLIEeHHA NOTY>XHOCTI aHTUOKCHUJAHTHO-
r'0 3aXMUCTY.
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Tab6aunsa 2

CtaH 3araJibHOMeTa00JIiYHUX NIPOLECiB y CHPOBATILi KPOBi IIypiB 3a yMOB
eKCIepUMEeHTA/IbHOT0 eTaHOJI-NPeJHI30/I0HOBOr0 ypakeHH IIJIyHKa (n=6)

. [leckpunTMBHa Moka3HuKM y cupoBaTLi KpoBi
pynvi TBapyiH
UG TBK-AM, MKMOsb/n KaTaniasa, MKMOJb/(XB X /1)
IHTaKTHUIA KOHTDOND M+m 0,35+0,09 14,49+0,98
P Me (Q25; Q75) 0,22 (0,27; 0,35) 14,30 (12,16; 16,89)
KoHTposnbHa natosnoris Mzxm 1,29+0,16 20,65:+2,00
b Me (Q25; Q75) 1,21 (0,95; 1,71)* 21,95 (17,57; 23,42)*
M+m 0,46+0,09 15,50+0,63
JIETX, 20
r/kr Me (Q25; Q75) 0,47 (0,21; 0,68)** 15,09 (14,41; 16,89)
36ip «lacTpodiT», M£m 0,71x0,10 15,69+1,44
3,8 mni/Kr Me (Q25; Q75) 0,71 (0,59; 0,91)*/** 14,19 (13,96; 19,37)
Mpumitkn:

1) * — BIAMIHHOCTI CTaTUCTMYHO AOCTOBIPHI OO 3HaYeHb iIHTAaKTHOrO KOHTponto, p<0,05;
2) *¥* — BiAMIHHOCTI CTaTUCTMYHO [OCTOBIPHI WOAO 3HaYeHb KOHTPONbHOI NaTonorii, p<0,05;

3) n — KinbKicTb TBapvH y rpyni.

BuMict BI'y COLI B ycix gocaifKyBaHUX Irpy-
nax 6yB HMXKYMM 3a 3HaUeHHS iIHTaKTHUX TBapHUH.
3umxeHHd nysy BI''y COL TBapuH Ha TJ1i eTaHOJI-
Npe/iHi30JI0HOBOI'0 YPa)KeHHS CIM30BOI 0O0JIOHKU
LIJTYHKa, HMOBIpPHO, IOSICHIOETHCSI 3HHXKEHHSAM aK-
THUBHOCTI IU1I0K030-6-bocdaTaeriaporeHasu - dep-
MeHTY IeHT030¢$0chaTHOTO LUKy, OCHOBHOIO QYHK-
niero sikoro € BigHoBeHHsT HAJI® no HAJ®H, He-
006Xi/THOTO /J151 TepeXoAy IJyTaTiOHY 3 OKMCHEHOI
dopMHU y BiiHOBJIEHY Ta CHHTe3y MaKpOeprivHUX
crionyk y TkanuHi COIIL.

Y natoreHesi BUpa3KOBUX 3aXBOPIOBaHb BaX-
JIMBe 3Ha4YeHHA BiZjirpatoTh 3MiHU eHepreTU4YHOro
CTaHy KJITHH, 1110 IOB’1I3aHO 3 PYHKIIOHYBaHHAM
MiToxoH/pi# [23]. [Topsiz 3 po3BUTKOM AxcHaaH-
Cy IPOOKCHUAAHTHHX/aHTHOKCUAHTHUX IIPOLIeCiB
peecTpyBaJ/Iv OPYLIEHHS] eHepreTUYHOI0 CTaHy

KJIITHUH, PO L0 CBilYMTb 3pOCTAHHA CyKLIUHAT/e-
rifporeHasHoi akTUBHOCTI Y TKaHUHAX CJAU30BOI
1yHka (ta6u. 3). AktuBHicTb C/II' B 3HauHi#M Mipi
BU3HA4Ya€ LIBUAKICTb BUKOPUCTAHHS KUCHIO I CUH-
Te3y ATP B MiTOXOHApIAX NpU NOpyLIEHH] aKTHUB-
Hocti NADH-zerizporenasu [24]. [TlifBuIieHHS OKKC-
HEHHs CYKLIMHATy B MiTOXOH/piFX 32 YMOB eKcIie-
pumeHTasbHOro0 ypaxeHnHs COLI mypiB iiMoBipHO
MOB’s13aHO 3 rinepaKTUBalli€l0 MiTOXOH/PiaJIbHOTO
arnapary 3a YMOBHU NaTOJIOTII, 1[0 MOXXHa pO3IJIsija-
TH K KOMIIEHCaTOPHY peakLito. HeraTuBHUM Ha-
C/1iAKOM Takoi eHepri3alii MiTOXOHAPIN MoXxe 6y TH
ni/BUILEHHS YTBOPEHHSI aKTUBHUX POPM KUCHIO,
OCKIJIBKU MITOXOH/PIl € TOJIOBHUM [[2KepeJioM 1X
yTBopeHHs [23]. OTpuMaHi laHi KOpesIol0Th 3 pe-
3y/JIbTaTaM{ BU3HAY€HHSA BMICTy BTOPUHHUX IIPO-
AykTiB I10J], BMICT IKUX iCTOTHO MiJBUILYBaBCA

Tab6smng 3

CTaH NPOOKCUAAHTHUX/aHTUOKCUAAHTHUX NPOIeCciB Ta eHepro3aée3neyeHHs
y rToMOreHaTax CJIN30B0Oi 060JIOHKHM IIIJIyHKA IIypiB 3a yMOB eKCIepUMEHTA/IbHOI0
eTaHOJI-NPeHi30JI0HOBOT0 ypa:KeHHs NUIYHKa (n=6, M+m)

lMoKa3HMKKM y romoreHaTi CM30BOI LWIYHKa
r [ecKkpuntrBHa
pynwn TBapuH CTaTUCTVIKA iHTaKTHWIA KOHTPO/bHa 36ip «[acTpodiT,
. JIETX, 20 mr/Kr
KOHTPOJb natonoris 3,8 mn/Kr

TBK-Al, MKmonb/n M+m 58,33+10,99 115,81+15,06* 57,90+11,27** 66,24+9,17**
Karanasa, M+m 22,03+3,34 18,062,571 19,74+2,08 20,27+2,52
MKMOJb/(XB X 1)

BI, Mkmonb/r M=m 4,01+0,24 2,58+0,08* 4,13+0,46%* 3,47+0,33
cJr, M=+m 1,12+0,04 1,79+0,08 1,18+0,06 1,02+0,07
MKMONb/T TKaHUHW | Me (Q25; Q75) | 1,07 (1,06 1,24) 1,76 (1,67;1,84)* | 1,20(1,07;1,28)** | 1,03 (0,88; 1,2)**
MpumiTkn:

1) * — BIAMIHHOCTI CTaTUCTMYHO 3HauyLLi LWOAO 3HAYeHb IHTAaKTHOrO KOHTpoto, p<0,05;

2) ** — BiAMIHHOCTI CTaTUCTMYHO 3HauyLLi LWOAO 3HaYeHb KOHTPONbHOI naTonorii, p<0,05;
3) n — KinbKicTb TBapvH y rpyni.
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4K y cupoBaryyj, Tak i y COILl, Ta neBHO Mipoto mif-
TBep/KYIOTh BUIlleHaBeJeHU BUCHOBOK NP0 NOpPY-
IIIeHH MPOIIeciB eHepro3abesneyeHHs KiaiTuH COILL
3a npodimakTHIHO-TIKyBasbHOTO BBeJIeHHsT JIETX
Ha OpraHHOMY PiBHi BiZiGyBasiacsi HOpMaJti3allisi mpo-
teciB [10J1. Y ciim3oBil 060J10HII HIJIYHKA eKCIIEPH-
MEeHTa/IbHUX LIYPiB BMICT AOCJIiKYBaHUX TOKAa3HU-
KiB [JOpIBHIOBaB 3HAQU€HHAM IHTAaKTHHUX TBAapHH.
AxtuBHicTb C/AT 3HMmKyBasacs 10 ¢iziosorivHoro
piBHs. [anbMyBaHHs C/II' B C/1M30Bi 060/IOHII] HILTYH-
Ka [PY €TaHOJI-NIPeJHi30JIOHOBOMY ypaXKeHHi Ha TJIi
JOCJiPKyBaHOI cyO6CTaHIil MOXKHA PO3TJISAAATH K
MeXaHi3M 3aXUCTy MITOXOHA i BiJ rinepakTuBaliii
BHACJIiJOK aHTUOKCUJAHTHUX BiactuBocTel JIETX,
BCTAHOBJIEHHX Yy MOMEPeHIX AoCaipKeHHax [25].
Ha Tu1i 3acTocyBaHHA npenapaTy NOPiBHAHHSA
y CJIM30Bil 060JI0HI IIJIyHKA TBAPUH TAKOX CIIO-

crepiranu 3HnKeHHd BMicTy TEK-AIl, ane BifHOB-
JieHHs nysy BI' 6ysio Jsiviie Ha piBHI TeHAeHILI.

BUCHOBKH

Ha mopesni eTaHOJI-IpeiHI30/I0HOBOTO ypaXKeH-
Hf LyHKa B 1ypiB JIETX BUABHMB NIpOTUBUPA3KO-
BY [li10, IKa He MOCTYyIaaacsd 3a BUPa3HiCcTIo mpemna-
paTy MOPiBHSAHHSA POCIMHHOMY 360py «[acTpodiT»,
a 3a 3/IaTHICTIO BiJHOBJIIOBATH HaJlaHC MPOOKCH-
JAaHTHUX/aHTUOKCUAAHTHUX npolieciB JIETX mepe-
BaXkaB MOTO.

FacTponporekTopHy akTUBHICTb JIETX MoxHa
MOSICHUTH 3HAYHUM BMiCTOM TiIPOKCUKOPUYHUX
KHCJIOT, a TaKOX YKUPHUX KUCJIOT i KADOTHUHOIZIB,
AKI 3TiIHO 3 JAHUMHU JIiTepaTypy MalOTb BUpaXe-
Hi perapaTUBHI, NpOoTHU3aNaJibHi, aAHTUOKCUIAHT-
Hi BJIAaCTUBOCTI.

KoH@uikT iHTepeciB: BifcyTHIH.
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HanjonasbHui papmMalieBTUUHUN YHIBEPCUTET

JAUHAMIKA PO3BUTKY AHTUJAEIIPECUBHOI'O E®EKTY
ATPUCTAMIHY IIPH BATATOPA30BOMY BBEJIEHHI

BpaxoByrouu 0co6JIMBOCTI KJIiHIYHOT0 3aCTOCYBaHHSI peYOBUH aHTH/IEIPECUBHOI Aiil, a caMe MOCTYyNOBiCTb PO3BUTKY
TepaneBTUYHO 3HAYYILOTro epeKTy Ta 3HAYHY TPUBAIICTb KYpCiB IX NpU3HAYEHHS, BaX/IMBUM aCleKTOM eKCIllepH-
MEHTaJIbHOT'O BUBYEHHSI ePCIEKTUBHUX aHTU/ENIPECAHTIB € JJOC/Ii/PKEHH X aHTH/IeIpeCUBHOI il y AUHaMILi npu
6araTopasoBOMYy BBeJleHHi.

MeTa goc/ifKeHHs - JOC/TIIUTH B eKCIEPUMEHTI] AMHAMIKy PO3BUTKY aHTHENPECUBHOTO epeKTy NepCrneKTUBHOTO
aHTUAenpecaHTa 2-MeTu-3-(dpeninaminomern)-1H-xiHoiH-4-0Hy (aTpucTaMiHy) pyu 6araTopa3oBoOMy BBeJIeHHI.

Marepiain Ta MeTOAM. 3 METOIO JJOCIi/PKEHHA JUHAMIKN PO3BUTKY aHTH/IENPeCUBHOI0 epeKTy aTpUCTaMiHy OyB
00paHUH TecT HiJBilllyBaHHS 32 XBiCT, 32 JONOMOT 00 IKOTO HEOJHOPA30BO OY/IM MiATBEP/AKEHI aHTH/[eNIPeCUBHI
BJIACTHUBOCTI J|0C/iPKyBaHOI crosiyku. BBeseHHs aTpuctaMiny (100 Mr/Kr) Ta i30TOHIYHOIO po34UHY (KOHTpPOJIbHA
rpymna) 3AiicHIOBaI0Ch BIPOoJoBX 14 fHiB. Joc/ipKeHHS TOKa3HUKIB leMPECUBHOCTI TBapuH npoBoauany 1,4, 7,10
Ta 14 eHb eKClIepUMEHTY.

Pe3ynbraTH. 3arasbHUH Yyac iMMOGIIBHOCTI MULIEH, 1[0 ¥ TecTi NiABilyBaHHS 3a XBiCT € 0CHOBHUM MapKepOM aHTH-
JlellpecUBHOI Ail, y rpyni TBapuH aTpUCTaMiHy y NepIIUH AeHb JocaipkeHHs (depe3 1 roguHy micjs oJHOPa3oBOro
BBeJ/IeHHS] peYOBUHHU) NPAKTUYHO He BiJJpi3HsABCA Bif Takoro y rpyni iHTaKTHOro KOHTPOJIt0. Ha 4 fieHb Jocii»KeHHS
3araJibHUH 4ac iMMoG6iIbHOCTI MULIeH rpynu aTpucTaMiHy 6yB J0CTOBipHO MeHIIUM (-26,9 %) 3a TOKa3HHUK TBapUH
IpyNHy IHTAaKTHOTO KOHTPOJIIO. JJaTeHTHUH Nepio Neplioro 3aBUCaHHsA Yy TBapUH, K Oflep>KyBa/lu aTPUCTAMIH, I10-
PIBHSIHO 3 TAKUM Y IpyMi iHTaKTHOr'0 KOHTPOJIIO 6YB Yy cepeiHboMY Ha 77 % TpuBasimiuM. Ha 7 geHb gocaikeHHs 3a-
raJibHUH 4ac iMMOGiIbHOCTI TBapUH IPyIy aTpUcTaMiHy 6yB MeHIIUM Ha 30,2 %, 1aTeHTHUH Nepiof Mepuoro 3aBu-
CaHH{A NMOJOBXUBCS Ha 88,2 %, a cepe/IHS TPUBAJIICTh OJHOTO €Mi30/ly iMM06iIbHOCTI ckopoTHiack Ha 43,5 %. Ha 10
Ta 14 HI eKCliepuMeHTY pe3yJIbTaTy TeCTy NiJ|BillyBaHHA 3a XBICT y rpyni aTpUCTaMiHy MiATBEPKYIOTb I0oAaJIbllie
MOCUJIEHHS aHTHU/IeIPECHBHOT0 ePeKTY JOCiPKyBaHOI CIIOJIyKU. AHTH/leIpeCHBHA aKTUBHICTb 6y/1a Ha piBHi 38,4 %
Ta 37,7 % BignosigHo.

BHMCHOBKHM. Y rpyni TBapuH, fAKi olep>KyBaJIu aTPUCTaMIH, IicJig 0HOPa30BOT0 BBeIEHHS He CIIOCTepPiraroTbcs J,0-
CTOBipHi 3MiHM OCHOBHHX MapKepiB aHTH/IeNPeCHBHOI /i, 1[0 MOXKHA MOSICHUTH BIJINBOM papMaKOKiHETUIHUX abo
dapMakoreHeTUUHUX YUHHUKIB. AHAJIi3 pe3y/bTaTiB AOCaiPKEHHS Y TI0JjaJibllli Tepiofu eKClIepUMEHTY OKa3aB, L0
aHTH/ENIPECHBHUM epeKT aTpUCTaMiHy cArae JOCTOBIPHOro piBHSA Ha YeTBEPTY 06 i IPOAOBIKYE OCUIIOBATHCH, HA
CbOMYy 2106y BUXOJIUTh Ha MAaKCMMaJIbHUH piBeHb 3a BCiMa MOKa3HUKAMH TeCTY MiABilyBaHHSA 3a XBICT i 3a1MIIaeThCa
TaKUM HajaJi.

Kawouoei cioea: 2-vetun-3-(peninaminomerun)-1H-xiHosiH-4-0H; aTpUCTaMiH; aHTUAENPeCUBHUN epeKT; TECT MiJ-
BilllyBaHHS 3a XBicT; 6araTopa3oBe BBeJ€HHS

L. M. Podolsky
National University of Pharmacy
The dynamics of the antidepressant effect of atristamine in the repeated dose study

Taking into account the peculiarities of the clinical application of antidepressants, namely gradual development of
a therapeutically significant effect and a considerable duration of courses of treatment, an important aspect of the
experimental study of promising antidepressants is the study of their antidepressant effect in the dynamics in the
repeated dose studies.

Aim. To study experimentally the dynamics of the antidepressant effect of a promising antidepressant atristamine us-
ing the repeated dose design of the experiment.

Materials and methods. The tail suspension test was chosen in order to study the dynamics of development of the
atristamine antidepressant effect. Atristamine (100 mg/kg/day) and isotonic solution (control group) was injected for
14 days. The studies of depressive behaviour of animals were performed on days 1, 4, 7, 10 and 14 of the experiment.

Results. The total immobility time of mice, which in the tail suspension test was the main marker of the antidepressant
activity, in the group of atristamine was practically the same as that in the intact control group on the first day of the
study (1 hour after single administration). On day 4 of the study, the total immobility time of the animals in the atris-
tamine group was significantly shorter (-26.9 %) than in the intact control group. The latency to the first immobility
episode of animals receiving atristamine compared to those of the intact control group was 77 % longer. On day 7 of the
study, the immobility time of the atristamine group animals was shorter by 30.2 %, the latency to the first immobility
episode increased by 88.2 %, and the average duration of one episode of immobility reduced by 43.5 %. On days 10 and
14 of the experiment, the results of the tail suspension test in the atristamine group confirmed further enhancement
of the antidepressant effect of the test compound. The antidepressant activity was 38.4 % and 37.7 %, respectively.

Conclusions. There were no significant changes in the main markers of the antidepressant effect in the group of ani-
mals receiving atristamine after single administration. This fact can be explained by the effects of pharmacokinetic
or pharmacogenetic factors. The analysis of the results in the subsequent periods of the experiment showed that the
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antidepressant effect of atristamine reached a reliable level on day 4 and continued to increase, on day 7 it achieved
the maximum level by all markers of the tail suspension test and remained at this level to the end of the experiment.

Key words: 2-methyl-3-(phenylaminomethyl)-1H-quinolin-4-one; atristamine; antidepressant effect; tail suspension
test; repeated dose study

H. H. [lodoabckuil
HayuonanwHblll papmayesmuyeckull yHugepcumem
JvuHaMuKa pa3BUTHS aHTH/eNpeccuBHOro 3¢ dekra aTpyucTaMiuHa NPU MHOTOKPAaTHOM BBeleHUU

Y4uTbIBasi 0CO6EHHOCTH KJIUHHUYECKOTO NpUMEHEeHHA BelleCTB aHTHAelIPEeCCUBHOT O ,C[eﬁCTBPIﬂ, d MMEHHO IIOCTeIleH-
HOCTb pa3BUTHUA TepalleBTUY€CKU 3HAYUMOT 0 3(:1)(l)eKTa U 3HAYUTEJIbHYIO IPOAOIXKUTEJIbBHOCTDb KYPCOB UX Ha3Have-
HUA, BAXKHBIM aCIIEKTOM 3KCIIEPHMEHTAJIbHOTO U3Y4YEHHUA MEePCIIeKTHUBHBIX aHTHAENIPECCAHTOB ABJIAETCA UCCIeJoOBa-
HHE UX aHTHUAelpeCcCUBHOTI 0 AeﬁCTBHﬂ B JUHAMHKe IIPX MHOI'OKPAaTHOM BBE€JI€HUU.

Ilesb Mcc/ie JOBaHUA - UCC/IEI0BATh B 9KCIIEPUMEHTE JJUHAMUKY Pa3BUTHS aHTH/ENPeCCUBHOr0 3¢ deKTa nepcrek-
THUBHOT'O aHTH/IeNIpeccaHTa 2-MeTHJI-3-(peHuaMmuHoMeTn)-1H-XMHO/INH-4-0Ha (aTpUcTaMUHa) IPU MHOT'OKpaT-
HOM BBEJIEHUH.

MaTepuaJjibl 1 MeTOAbI. C L[eJIbI0 UCCIeJOBAaHUS JUHAMUKY PAa3BUTUS aHTHENPECCUBHOTO0 3ddeKTa aTpUCTaMu-
Ha 6blJ1 BbIOpAH TECT MOJBELIMBAHUS 32 XBOCT, C IOMOIIbI0O KOTOPOr'0 HEOJAHOKPATHO ObLIU MOATBEPXKAEHb]I AaHTH-
JleTlpecCUBHbIE CBOMCTBA HCCIelyeMOro coeinHeHUs. BBenenue arpuctamuna (100 Mr/Kr) 1 U30TOHHUYECKOIO pac-
TBOpa (KOHTPOJIbHAS IPYIIA) OCYLeCTBJISANIOCH B TedeHHe 14 nHel. UccnenoBaHye noka3aTesel JenpecCUBHOCTH
>)KMBOTHBIX NNpoBoAMAU Ha 1, 4,7, 10 u 14 fHU 3KCIlepMMeHTa.

Pe3yabraTsl. O611ee BpeMsl UMMOOH/IbHOCTH MbIIIEH, KOTOPOE B TECTe NOABELINBAHUSA 3a XBOCT SIBJISIETCS OCHOBHBIM
MapKepoM aHTH/eNPeCCUBHOTO AeHCTBHUS, B IpyIe }KUBOTHBIX aTPUCTaMHUHa B NIePBBIH JleHb HccleloBaHus (depes
1 4yac mocJie 0fJHOKPATHOI'O BBe/IeHHS BelleCTBa) MPAKTHUYECKU He OT/IMYaJI0Ch OT TAKOBOTO B IPyIIle UHTAKTHOTO
KoHTpoJIsA. Ha 4 neHb ucciejoBaHus o61ee BpeMs MUMMOOGUJIbHOCTH MbIIIEeH IPyNIbI aTPUCTAMUHA 6BLIO JJOCTOBEPHO
MeHbllle (-26,9 %) nokasaTeJis )KMBOTHbIX I'PYNINbl UHTAKTHOI'0 KOHTPOJIs. JIaTeHTHBIN Nepuo/| 1epBOro 3aBUCaHUSA
y ’KMBOTHBIX, 10JIy4aBLIMX aTPUCTAMHH, [0 CPABHEHUIO C TAKOBBIM B I'pyTNe HHTAKTHOI'O KOHTPOJIA GbLI B CpeiHEM
Ha 77 % npoposnkuTenbHee. Ha 7 feHb ucciefoBaHus o61iee BpeMsi KIMMOGU/IBHOCTH )KMBOTHBIX IPYIIIbl aTPUCTa-
MHHa 661710 MeHbllle Ha 30,2 %, J1TaTeHTHBIN ITepro/ [TepBOro 3aBUCAaHUSA YAJUHUIICA Ha 88,2 %, a cpeAHsAs NPOAOJI-
YKUTEJBbHOCTb OZIHOTO 3M30/1a UMMOGHJIBHOCTH COKpaTHIach Ha 43,5 %. Ha 10 u 14 HU aKcllepuMeHTa pe3yJIbTaThI
TecTa NOABELINBAHMSA 32 XBOCT B IPyIINe aTPUCTaMUHA NOATBEPKAAIOT Ja/bHelIIee yCUIeHe aHTUAEePeCCUBHOTO
addekTa uccaeayeMoro coeuHeHUsl. AHTH/lepecCHBHAs aKTUBHOCTD cocTaBuia 38,4 % u 37,7 % coOTBETCTBEHHO.

BbIBOBI. B rpyrme ®UBOTHBIX, IOJy4aBLUIMX aTPUCTAMUH, [10C/Ie OJJHOKPATHOTO BBe/IeHHs He HabJII0/1al0TCs 10CTO-
BepHbIe H3MeHEeHUs] OCHOBHBIX MapKepoB aHTH/IeNPECCUBHOTO JeUCTBUS, YTO MOXKHO 06'bICHUTD BIAUsSHUEM dap-
MaKOKMHeTHYeCKHX UK papMaKoreHeTHYeCKUX GaKTOpPOB. AHa/IIU3 pe3yJbTaTOB UCCJI€eL0BaHUA B MTOCAeAyIolLIe
epHoAbl SKCIIepUMEHTA N10Ka3aJl, YTO aHTU/EeNPeCcCUBHbIA 3QPeKT aTpUCTaMUHA AOCTUTAET JOCTOBEPHOTO YPOBHSA
Ha YeTBepThle CyTKHU U MPOJ0/KaeT YCUIUBATBCS, Ha Ce/ibMble CyTKH BbIXOJAUT HAa MaKCMMaJIbHbIM YPOBEHb 110 BCEM
M0Ka3aTeJsIsIM TecCTa No/BelINBaHUA 33 XBOCT U OCTAeTCs TAKUM B JlaJIbHeHIlIeM.

Kawouesvie caosa: 2-vetun-3-(dennnaMmruaoMeTin)-1H-XMHOMH-4-0H; aTPUCTAMHUH; aHTH/ENPEeCCUBHBIN a3 PeKT;
TECT N0/IBEIIMBaHUs 32 XBOCT; MHOTOKpPATHOE BBeJleHHE

B IJIUB 2-MeTuiI-3-(deHinaminomernn)-1H-xi- Marepiasu Ta MeTOAU

HOJIiH-4-0Hy (puc. 1), AKUi niJ Ha3BOIO

ISSN 1562-725X (Print)

«ATpUCTaMiH» BUBYAETHCA AK NEePCIEKTUBHUM aH-
TUJenpecaHT [1-4], mo A01aTKOBO BUSIBJISIE aHTHU-
aMHecTuuHi [3, 4], uepebponpoTrekTopHi [5], aH-
TUTINOKCUYHI [6, 7], akTONPOTEKTOPHI [7] Ta aHaI-
reTuyHi [8] BJacTUBOCTI, HA JileNpeCUBHY NOBE/iH-
Ky TBapuH y f03i 100 Mr/Kr HeoAHOpPAa30BO J0-
CJIJP)KeHO y TeCTi NiABIIIyBaHHA MHUILEN 3a XBIiCT
[3, 4, 9], a Takox y mutaBasibHOMY TecTi [lopcosiTa
Ha mypax [5]. Ase 1i pe3ysbTaTy ofepaHi micsst
oJlHOKpaTHoro [9] abo Tpu-4oTUpUKpaTHOToO [3, 4]
BBe/leHHs1. BpaxoBy04H 0c06JIMBOCTI KJIiHIYHOTO
3aCTOCYBAaHHA PeYOBUH aHTU/ENIPECUBHOI Aii, a ca-
Me MOCTYIOBICTb PO3BUTKY Te€paneBTUYHO 3HAYY-
moro edpexty [10] Ta 3HauUHY TpUBAJIICTb KypCiB
ix npusHaueHHsd [11], BaXKJIMBUM aceKTOM eKC-
NepUMEHTAJbHOT0 BUBYEHHA NEPCIEeKTUBHUX aH-
THU/ENpPECAHTIB € JOCHIPKEHHSA IX aHTUENPeCHB-
Hol Ail y AuHaMini npu 6araTopazoBoMy BBe/IEHHI.

MeTa po6OTH — IOC/TIIUTH B EKCIIEPUMEHTI IH-
HaMiKy pO3BUTKY aHTHENPECUBHOTO ePeKTY aTpH-
cTaMiHy npu 6araTopasoBoMy BBeJE€HHI.

ExcnepumenmanvHi meapuHu. JlocaimpxeHHS Npo-
BeZleHO Ha 16 paHAoM6peJHUX MUILAX-CAMIIIX Ma-
coto 20-26 r BignoBigHo A0 aupekTuBu Pagu €C
2010/63/EU npo noTprMaHHs 3aKOHIB, IOCTaHOB
Ta a/[MiHICTPAaTUBHUX MOJIOXKEHB JepxaB €C 3 nu-
TaHb 3aXUCTY TBapHH, IKi BHKOPHUCTOBYIOTbCA 3 €KC-
MEePUMEHTABHOIO Ta iHILIOK0 HAYKOBO MeToto [12].
Jlo mo4aTKy eKCnepuMeHTy TBapUH YTPUMYBaIx
B CTaHJAapTHUX yMoBax BiBapito [H/JI HPay 3a
NPUPOAHBOTO CBITJIOBOTO PEXKUMY «JI€Hb-HiU» 3
BiJIbHUM JOCTYIIOM /10 BoJM Ta ki [13].

O

| —_—
N CH,
H

Puc. 1. CTpyKkTypHO OOPMYAQ 2-METUA-
3-(dpeHIAaMIHOMETUA)- 1 H-XIHOAIH-4-OHY
(aTpUCTaminy)
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XimMiyHI cnoayku ma peakmugu. B ekcriepuMeH-
Ti BUKOPHUCTOBYBAJIU aTpUCTaMiH (2-meTui-3-(-
eHilaMiHOMeTHJ1)-1H-XiHOJ/iH-4-0H), CHHTE30BaHUI
Ha kadepi meguvHoi Ximii HaioHasibHOTO dap-
MalleBTUYHOTO YHiBepcuTeTy [14].

/Jluzaiin ekchepumeHmy. 3 METOIO IOCJIiIPKEeHHS
JIMHAMiKH PO3BUTKY aHTH/IENIPECUBHOTO eQEKTY
aTpucTaMiHy 6yB 06paHUM TeCT MiJBillyBaHHS 3a
xBicT [15], 3a ;ONOMOT00 IKOT0 HEOTHOPA30BO OYJ/IN
niTBEpAXKEeHI aHTHU/eNPEeCUBHI BJIaCTUBOCTI J0-
caipKyBaHoi criosiyku |3, 4, 9].

Jist jocifiiB 6ysid BUNTaZIKOBUM YHHOM Cop-
MOBaHi 2 rpynu no 8 TBapuH:

1 - rpyna iHTaKTHOTO KOHTPOJIIO, TBApUHAM
SIKOI 1I0IEHHO BIPOJIOBXK 14 ZIHIB B OJIUH i TOH ke
Yac BBOAWJIU BHYTPIIIHBOIIYHKOBO (B/111) Bifmo-
BiIHUHM 06'eM ¢isiosioriyHOTO PO34YHHY i3 po3pa-
XyHKy 10 mu1/Kr;

2 - rpyna TBapuH, fKi 3a aHaJIOTIYHOIO CXeMOI0
0/IEPKYBAJIM aTPUCTAMiH B/ y BUIVIS/Ii BOAHOI TOH-
KOJIMCIIEPCHOI cycreHsii, crabiyizoBaHoi TBiHOM-80,
y BCTAaHOBJIEHIH y TIOTIepe/IHIX AOCTipKeHHAx [1-4,
9] ebexTuBHiIN 103i 100 Mr/KT.

JocnipkeHHS MOKa3HUKIB JIeNPeCUBHOCTI TBa-
puH npoBoguauv Ha 1, 4, 7, 10 Ta 14 neHb ekcniepu-
MEeHTY. ¥ KOXKHOMY BUNPOOYBaHHI TBapUHA mepe-
OyBasia BIPOZIOBXK 6 XBUJIMH. PeecTpyBasiu 3arasb-
HUH 9ac iMMOGIIbHOCTI TBapHyH, KiJIbKICTh eMi30/1iB
iMMOOGITbHOCTI Ta JIaATEHTHUH Mepio] MepIloro 3a-
BHCaHHS, a TAK0 pO3paxoByBaJu CepeJHI0 TPHU-
BaJIiCTb OIHOTO €eMi30/ly iMM0GibHOCTI. BusHaua-
JIV aHTH/IENTPECUBHY aKTUBHICTb (AA) 3a popmyioto:

EKT_,-GX 100 %,

ne: T, - cepeiHE apuPpMeETHIHE 3araJIbHOTO Yacy iM-
MOOI/IbHOCTi TBapHH IPYIH iIHTAKTHOTO KOHTPOJIIO;
T, - cepefHE apudMeTHUUHE 3araJbHOrO0 Yacy iM-
MOGIJILHOCTI TBapUH I'PyINU aTPUCTaAMIiHY.

BBenieHHs AOCIIIKYBaHOI CIIOJIYKH Ta i30TOHIY-
HOTO PO34YWHY y AHI NpoBeJeHHs JOCi/iB Bi0y-
BaJIOCh 3a TOAUHY J|0 IOYaTKY TeCTYBaHHS TBapHH.

CmamucmuyHa 06pobKka pesysbmamis. Pe3ysb-
TaTH 06POGJISAIN CTATUCTUYHO 3 BUKOPUCTAHHAM
nporpamHoro makety «STATISTICA 10.0» [16].
O6uucaoBanu Mefgiany, 25 % i 75 % nporeHTHT
(Qso (Q5-Q,5)), a TakOXK TPaAMIIiITHO BXKHMBaHi cepe-
Hi apupMeTHYHi Ta iX cTaHapTHI MOMUIKH (MSEM).
[lopiBHSIHHS LeHTPaJbHUX TEHJIEHIil He3asex-
HUX BUBGIpOK MPOBOAUIOCS 32 HEMAPAMETPUIHUM
U-kputepiem MaHHa-YiTHI. BHy TpillIHBOTpPyIIOBI BiJI-
MIHHOCTI B JIMHaMIilli OLIiHIOBaJIU 32 MApHUM KpH-
TepieM BinkokcoHa. CTaTUCTUYHO 3HAYyUIMMH BBa-
»Kautu pe3ysibTaTh 3a p<0,05.

AA:

Pe3syibTaT Ta iX 06roBOpeHHs

I'pyna iHTaKTHOI'0 KOHTPOJIIO. AHaJli3 pe3yJib-
TaTiB rPyNu iHTaKTHOTO KOHTPOJIIO (TabJ1., puc. 2)

BUSIBUB, 1[0 Y NOBTOPHUX JIOCJi/IaX CIIOCTEPIraloTh-
€A 3MiHM NNOKa3HHUKIB TBApHH, IKi MOXXYTb TpakK-
TyBaTHCh AK NiJBULIEHHS PiBHA JAeNPECUBHOCTI.
Tak, 3arasibHUH Yac iMMoGiIbHOCTI MULIeH Ha 4, 7,
10 Ta 14 neHb gocaigKeHHs 6YB OCTOBIpHO GiJb-
UM MOPIBHAHO 3 PE3y/IbTaTOM Y NepLIUi JeHb [J10-
CJliJiKeHHs. JlaTeHTHUH nepiof nepiioro 3aBUCaHHS
TBapHWH y MOBTOPHUX JA0CTiJjax Ha 4 Ta 7 JHi OYB
MEHILIMUM Ha piBHI TeHAeH1i], ToAi 9k Ha 10 Ta 14 gHi
JOCTOBIpHO CKOPOYyBaBCSA NMOPIBHAHO 3 BUXiJHUM
NOKa3HUKOM y nepiiui JeHb. Po3paxoBaHui no-
Ka3HUK cepeiHbOI TPUBAJIOCTI OHOTO eMi30Ay Y Tpy-
i IHTAaKTHOTO KOHTpoOJI0 Ha 7, 10 Ta 14 aHi Tex
JocToBipHO 36inbiyBaBcs. KiibKicTb emizo/iB iM-
MOGibHOCTI Gy/1a EAUHUM MMOKAa3HUKOM, IKUH He
MaB [IOCTOBIPHUX KOJINBAaHb BOIPOJOB:K YChOT0 EKC-
NEepUMEHTY.

3a3Ha4yeHi 3MiHY MOKA3HUKIB LIJIKOM y3To[Ky-
I0ThCS 3 IaHUMU JiTepatypH [17, 18]. Yci meToguku
BUBYEHHS ICUX0EMOLITHOTO CTaHy TBapHH, 30Kpe-
Ma TeCT NiiBilllyBaHHS 3a XBiCT, MatOTh MTeBHi 0C00-
JINBOCTI IPY NOBTOPHOMY 3aCTOCYBaHHI, 1110 060-
B’SI3KOBO Ma€ 6YTH BpaxOBaHO MpH iHTeppeTauii
pe3yabTaTiB. LliikoM MOXJIMBO, 1110 TOBTOPHE [0-
CJIiPKeHHS TBAapUH y TECTI MiZIBilllyBaHHA 3a XBICT
HiBeJIIOE HOBU3HY CUTYalil Ta 3HUKY€E aHKCIOTeH-
HY peakKIlilo Ha TeCT, 3MiHI0I04YH 6a30By GEeHOTHITIYU-
HY BIiZIOBi/b, 1[0 € IPOSIBOM 3BUKaHHA. CUTyalid
MEPBUHHOTIO JIOCBiY y TeCTi MiJIBillyBaHHA 3a XBiCT
MOXKe TMOCUJIIOBATH TPUBOXKHICTb Ta MOBEJiHKY 60-
poTb6H (stuggling behaviors), Toai sik y noBTOpHUX
BUNPOGYBAHHSIX MOXKe BUMipIOBAaTHUCh BUBUYEHA Jie-
IpecyBHa MOBEIIHKOBA peakllisi abo MOBe/IiHKa, T10-
Ji6HA 10 XpOHIYHOTrO Jierkoro ctpecy [17].

I'pyna aTpucraminy, AeHb 1. 3arajibHUM yac
iMMOOGITbHOCTI MUIIIEH, IO ¥ TeCTi miJBilTyBaHHS
3a XBICT € OCHOBHUM MapKepoM aHTHU/eNpPeCUBHOI
Aii, y rpyni TBApUH aTPUCTaMiHy y IEPIIUI AeHb [,0-
cripKeHHs (depe3 1 roAWHY Mic/s 0JJHOPa30BOTO
BBe/IeHHS] peYOBUHH) MPAKTUYHO He BiJIpi3HABCA
BiJi Takoro y rpyni iHTaKTHOTO KOHTPOJIIO (TabJ1.
Ta puc. 2). PaHile npu gocuimkeHHi BapiaTUBHOC-
Ti BIVIMBY aTPUCTaMiHy Ha AeNpPeCUBHICTb MUlIeH
3 ypaxyBaHHSIM IUPKaAiaHHUX YUHHHUKIB O6YJ10 10o-
Ka3aHo, 1110 B JIeHHUH MPOMI>KOK Yyacy aTpUCcTaMiH
nic/is 0JHOPa30BOr0 BBeIEHHS JOCTOBIPHO 3MEH-
11yBaB lei nmokasHuk (-26,5 %, p<0,05) BigHOCHO
iHTakTHOTO KOHTpOJIIO [9]. BiscyTHicTb ebekTy y
TenepiliHbOMY A0CiIAI miKpec o€ 3HAaYHUH BILJIUB
dbapMaKkoKiHETUYHUX ab0 QapMaKOTeHETHYHUX
(ockiTbKM BUKOPUCTAHI HeJiHiWHI TBapuHU) pak-
TOpIiB HA BUSIBJEHHS eDeKTY JOCTiIKyBaHO] cIo-
JIYKU IPU OZZHOPA30BOMY BBeJIEHHI, 1110 TPU3BOAUTD
J10 HeCTabiIbHUX Pe3yJIbTaTiB.

Cepep iHIIMX NOKA3HUKIB, OJjep>KaHUX /11 TBa-
PUH rpyNy aTPUCTaMiHY y ePIIUHN JeHb eKCIIepHU-
MEHTY, CJiJ BiIMITUTH MOJOBXEHHS JIATEHTHOTO
nepioay nepioro 3aBucaHHdg Ha 31,6 % (p=0,052).
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Tabsunsa

JuHaMiKa NOKa3HUKIB JeNnpecUuBHOCTI MULIeH y rpynax iHTAKTHOr0 KOHTPOJIIO
Ta aTpUCTaMiHy IPHU NOBTOPHMX AOC/TiAKEeHHX Y TecTi niABillyBaHHA

3a xBicT 3a 6aratopasoBoro BeegeHHS; Q;,(Q,s-Q,;); M+SEM

[eHb . JlaTeHTHUIN KinbkicTtb CepegHA
crnoctepe- lpyna LIRIHINEEE || ol nepiog nepLoro enisogdis TPYBanicTb OJHOro
immobinbHocTi, c | % . . . .
YKEHHSA 3aBUCaHHS, C iMMOOiNbHOCTI enisopny, c
103,5 45,0 14,5 7.1
KoHTponb (94,0-117,5) (37,5-52,5) (10,5-17,0) (6,3-8,8)
102,5+9,2 44,0+3,8 14,0+1,6 7,8+0,9
1 73 58,0
- 93,5 ! 17,5 53
fopucTamit, (71,0-115,0) Cooor>) (13,0-19,0) (4,4-6,8)
95,0+9,4 P 16,6+1,8 6,2+1,0
(p=0,052)
121,0% 31,5 124
KoHTponb (99,0-140,5) (23,0-39,0) ! 2’?1(71’2;164 0) (6,9-16,5)
122,8+11,5 30,6+3,8 e 13,3£2,7
4 79,0* 26,9 51,0%* 15 79
ATpucTamin, (71,0-114,0) (44,5-66,5) © O—{6 5) 5 8L9 3)
100 mr/kr 89,84+9,0 54,3+4,9 1:,) 3+1’9 7,3+0,8
(p=0,041) (p=0,005) e T
134,5% 30,5 8,5 15,2%
KoHTponb (116,0-155,0) (22,5-42,5) (6,5-12,0) (12,5-17,1)
134,6+9,1 32,3x44 10,3%£1,9 14,7£1,4
7 87,5% 30,2 57,5%* 1 8,3%*
ATpUCTaMIH, (73,0-102,0) (47,0-71,0) 85-125) (7,0-9,7)
100 mr/Kr 93,9+11,7 60,8£6,3 1 ’1 6+1,2 8,3+0,8
(p=0,016) (p=0,005) = (p=0,005)
144,5% 29,0# 10,5 15,2#
KoHTponb (105,0-173,5) (19,5-37,5) (7,0-15,5) (12,4-16,3)
140,5£12,3 29,644 12,1£2,3 14,2+1,0
10 86,0%* 384 66,0%* 130 6,8%*
ATpuUcTamiH, (70,5-96,5) (51,5-71,5) (10 0_’14 5) (6,0-7,1)
100 mr/kr 86,5£10,5 65,4+7,9 12’4+1 '2 6,9+0,4
(p=0,007) (p=0,003) A=l (p=0,001)
143,0% 26,5% 10,9*
KoHtponb (116,5-160,5) (16,5-32,5) 1 2’? 2(95&;186,0) (9,7-14,6)
143,5+11,4 27,3%5,2 e 13,242,0
14 . 92,0%* 37,7 65,5%* 10,0 8,9
ATpucTamiH, (63,0-110,0) (52,5-71,5) (7,0-14,0) (7,5-11,2)
100 mr/kr 89,4£10,4 64,8+4,8 1b4+1’6 9’ 2+O’8
(p=0,005) (p=0,003) A=l o=
MpumiTtkn:

1) ¥ i ¥* — CTaTUCTUYHO 3HauyLLi BIAMIHHOCTi 3 CUHXPOHHVMM NMOKa3HUKaMU FPYNu iHTaKTHOTO KOHTposto, p<0,05 i p<0,01

3a U-kputepiem MaHHa-YiTHi;

2) # — CTaTUCTUYHO 3HaYYLLi BiAMIHHOCTI 3 MOKa3HMKaMK Lii€i K rpynu B NepLUnNii feHb JOCNifKeHH:A; p<0,05 3a napHuMm
KpuTepiem BinkokcoHa.

OcKinbKM 1€l NOKA3HUK € AyKe YYTJIUBUM Ta JH-
depeHIliloBa/IbHUM B acClIeKTi po3pi3HEeHHS aHTH/e-
INPECHBHOI0 Ta MCUXOCTUMYJIIOBAJbHOrO eeKTIB
XiMiYHUX criosyk [19], To ofeprkaHi pe3ysibTaTH Ha-
BiTb 3a BiZICYyTHOCTI J0CTOBiIpHUX BiMiHHOCTEH iH-
IIMX MMOKAa3HUKIB CBiZj4aTh Ha KOPUCTb NO3UTUBHO-
ro BIJINBY aTPUCTaMiHY Ha IeIPeCUBHICTb TBApUH.

I'pyna aTpucraminy, AeHb 4. BiblIicTb pe3yJib-
TaTiB MONEpeHIX AOCAIIPKEHb aHTU/IENIPECUBHUX
BJIACTUBOCTEH aTpUCTaMiHy GyJia ojiep:KaHa caMe

Mic/I YOTUPUKPATHOTO BBEJI€HHS, aJjie ¥ GijbIio-
CTi BUNIAJIKiB TBapWH AOCJIAKYyBaJd Ha YETBEPTY
06y y TecTi mifiBilyBaHHS 3a XBicT BIiepiie [3, 4].
TinbKY TPy BUBYEHHI 11epe6pONpPOTEKTOPHUX BJIa-
CTUBOCTEM A0CHiIKYBaHOI CIIOIYKHU Mic/sl mepeHe-
ceroi YMT Ha miypax TBapUHM MaJiv IomnepeaHii
JIOCBiJ] TeCTyBaHHSA y J1aBaJibHOMY TecTi [lopcou-
Ta [5].

3araJibHUH Yac iMMOGIJIBHOCTI MUIIIEH TPYIH
aTpucTaMiHy Ha 4 JIeHb JJOC/TipKeHHs (Tab.J1., puc. 2)
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Puc. 2. AMHOMIKO MOKA3HMKIB 3AraAbHOTO 4ACY IMMOBIABHOCTI MMULLIEN MPU MOBTOPHMX AOCAIAKEHHSX Y TECTI
MIABILLYBOHHS 3Q XBICT (*, ** — CTATUCTUYHO 3HAYYLLL BIAMIHHOCTI 3 CUHXPOHHMUAMM MOKA3HMKAMM FPYMM
iHTaKTHOrO KOHTPOAKD, P<0,05i p<0,01 3a U-kputepiem MaHHO-YITHI)

6yB locTOBipHO MeHUIUM (-26,9 %, p<0,05) 3a no-
KasHUK TBapUH TPyNH IHTAKTHOIO KOHTPOJIIO.
JlaTeHTHHWH Nlepio, NeplIOro 3aBUCAHHSA Y TBAPUH,
AKI oflep>KyBaJiy aTPUCTaMiH, IOPIBHAHO 3 TAKUM
y Ipymi iIHTaKTHOI'0 KOHTPOJIIO OyB y cepeiHbOMY
Ha 77 % (p<0,01) TpuBanimum. Caig BigAMIiTHTH,
1110 KiJIbKiCTh eni3o/iiB iMMo6isibHOCTI 6yJs1a Mak-
JKe Ha piBHI KOHTPOJIbHOI I'PYIIH, OTKe pO3paxyH-
KOBUH NOKa3HUK CepelHbOI TPUBAJIOCTI OJHOTO
enizofy Ha piBHI TeHAeHLIil CKOPOTUBCA Maiixe
B/ BiYi, 110 € JOJATKOBUM CBildEHHSAM 3HAYHOTO
aHTU/ENIPECUBHOTO BIJIMBY aTPUCTAMIHY Ha 4YeT-
BEPTY [00y eKCIIepPUMEHTY.

I'pyna arpucraminy, geHb 7. Ha 7 neHb ekc-
NeprMeHTy y Ipyli MulleH, 1Kl ofep>KyBaJiv aTpu-
CTaMiH, IOPIBHAHO 3 TBApUHAMU KOHTPOJILHOI I'py-
1 IPOJOBXYIOTb 3MIHIOBAaTHUCh TIOKa3HUKHU Jlelnpe-
CHUBHOCTI, 1110 BKa3y€ Ha NoJaJiblle NOCUJIeHHS aH-
TUJleNIPECUBHOI Ail JoC/IipKyBaHOI criosiyKu. Tak, 3a-
rajJibHUM 4ac iMMOGiJIbHOCTI TBapUH 6YB MEHIIUM
Ha 30,2 % (p<0,05), 1aTeHTHUU NepioA nepuioro
3aBUCaHHSA NOJ0Bx)UBCcA Ha 88,2 % (p<0,01), a ce-
peHs TPUBAJIICTb OJHOTO eMi3o/y iMM0O6iIbHOCTI
ckopoTuaach Ha 43,5 % (p<0,01).

Tak¥M 4YMHOM, Ha CbOMY 00y eKCIIepUMEHTY
BCi OCHOBHI MapKepu aHTUAeNpPeCUuBHOI Ail TecTy
MiJBilllyBaHHA 3a XBicT (3arajibHUM Yac iMM006ib-
HOCTI, JIaTeHTHUH NepioJ, eplIoro 3aBUCaHHS Ta
cepeiHs TPUBAIICTb OAHOTO eMi30/ly) y rpymni TBa-
PpUH, AKi oflep>KyBaJIu aTPUCTaMIiH, LOCTOBIPHO BiJ-
PI3HAJIUCH BiJi TAKUX y IPYII IHTAKTHOT'O KOHTPOJIIO.

I'pyna arpucraminy, gHi 10 Ta 14. Ha 10 Ta
14 fHi eKClIepUMeHTY pe3yJIbTaTH TeCTy HiJBilly-
BaHHA 3a XBICT Yy I'PyIi aTpyUcTaMiHy NiATBEPLKYOThb

nojaJiblile NOCUJIeHHs aHTU/lelIpeCUBHOTO edek-
Ty AOCJiKYBaHOI ClIOJIyKU (TabJL., pyc. 2). AHTUe-
npecUBHA aKTUBHICTb Oysia Ha piBHI 38,4 % Ta
37,7 % BignoBigHO. AJie MOXXHa KOHCTATyBaTH, 1110
JAWHaMiKa 3MiH I0Ka3HUKIB aHTUJ el peCUBHOI Aii
aTpUCTaMiHy Ha [pyroOMy THXKHI eKCllepUMeHTY He-
CYTTEBA, TOOTO 0 JAecATol 400U eKClepUMeHTY
edeKT peuOBUHH CATHYB CBOI0 MaKCUMyMy. [HIIMM
BaXJIMBUM MOMEHTOM y NIOPiBHAHHI pe3yJIbTaTiB
pocaigiB Ha 10 Ta 14 geHb € BiiCyTHICTb HEraTUB-
HOI IMHaMIKU [IOKa3HUKIB y TeCTi NiABIIIYyBaHHA
3a XBICT.

TakyuM 4MHOM, 3a pe3yJbTaTaMHU eKCllepuMeH-
Ty 0OKa3aHo, 110 aHTU/ellpeCUBHUMN ePeKT aTpu-
CTaMiHy IicJIg 0JHOPAa30BOro BBeJleHHS He € CTa-
6i/1IbHUM BHACJIi/IOK BIJINBY GapMaKOKiHETUYHUX
abo papMaKoreHeTUYHUX YNHHUKIB, BpaXOBYIOUU
pe3yJbTaTH NonepeSHix JocaiKeHb [9], npogoB-
KY€ IOCUJIIOBATUCH i 10 YeTBepTOi 06U 3a 3arasib-
HUM 4acoM iMMOOGI/IbHOCTI i IaATEHTHUM MEepPiofoM
NIePILOTro 3aBUCAHHS CATA€E JOCTOBIPHOrO PiBHA, a Ha
CbOMY 100y BUXOJUTH HAa MaKCUMaJIbHHUU piBeHb
3a yciMa OKa3sHUKaMH i 3a/IMIIAETbCA TaKUM Ha-
JAaJti. Ciiif 3ayBaXKUTH, 1110 JUHAMIKa PO3BUTKY aH-
TUZ,ENPECUBHOI0 epeKTy NPOCTEXKYETHCS He 3a pa-
XYHOK 3MiHU abCOJIIOTHUX NMOKA3HUKIB TecTy mif-
BilllyBaHH# 3a XBICT Y TBApUH I'PYNU aTPUCTAMIHY,
a npu 3icTaBJIeHHI 3 JaHUMU MUIIEN TPYNH iHTAKT-
HOT'0 KOHTPOJIIO (pucC. 2). AHa/IOTriYyHa CUTYallis Cro-
cTepirajace y maasajbHoMy TecTi [lopcosiTa npu
JlOCJIi/PKeHH] 1[lepe6ponpoTeKTOPHOI Aii aTpucTa-
MiHy Ha Moziesti YMT y mypiB [5], a came 3arayibHUR
Yac MacUBHOTO IIJIaBaHHA LIypPiB Y NOBTOPHOMY
JOCJiAl y rpyni aTpyUCcTaMiHy 3a/IMLIUBCA HA TOMY
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CaMOMYy piBHIi, TO/i K TBAPUHU I'PYIH iIHTAaKTHOTO
KOHTPOJII0 3Ha4HO Aojanau (+40,0 %) y npomy no-
Ka3HUKY. BiJIblll TOTO, BiZICYTHICTh HEFAaTUBHOI JIHA-
MiKH{ [MOKa3HUKIB TBAPUH rPYINY aTPUCTAMIHY IPU
fGaraTopa3oBOMY BBeJleHHI y TeCTi miJBilryBaHHs
3a XBiCT y IOBTOPHUX A0cCiiax (puc. 2) Moxe CBif-
YHUTH HAa KOPUCTb CTPECIIPOTEKTOPHUX BJIACTUBO-
CTeH CNOJIYKH, AKi 32 CYKYIHICTIO JOBeIeHUX A Jid
JlaHOI MOJIEKY/IM aKTUBHOCTEH € I[IJIKOM JIOTiYHU-
MU, ajie He OYJIU JIOCJIi/I’KEeH] B eKCIIEPUMEHTI.

BUCHOBKHU

1. loctikeHO IMHAMIKy pO3BUTKY aHTU/Jenpe-
CUBHOTO epeKTy aTpUCTaMiHy IPH 6HaraTopa3oBoMy
BBeJIEHHI BIPOJOB:X 14 HIB 3 KOHTPOJIbHUM BHUMIi-
PIOBaHHSIM NOKa3HUKIB JleIPECUBHOCTI TBAPHH Y Te-
CTi migBimyBaHHA 3a xBicT Ha 1,4, 7, 10 Ta 14 neHb..

2.Y NOBTOPHUX JIOCIiAax CIIOCTEPIraroThCA 10-
CTOBipHe 36i/IbIIIEHHS Yacy iIMMOOIJIBHOCTI iHTaKT-

HUX TBAap{H, 3MEHIlIeHHs JIaTEHTHOTO NepioAy nep-
L10TO 3aBUCAHHA Ta MOJOBXEeHHS Cepe/IHbOI TPHU-
BaJIOCTi OZTHOTO €Ii30/1y iMMOGIJIbHOCTI, 1110 MOXKe
TPaKTYBaTUCh K NPOSIB 3BUKaHHS.

3. IlokasaHo, 110 y TpyIli TBapHH, AAKi OJlepKy-
BaJIU aTPUCTaMIH, MiC/is 0JHOPAa30BOr0 BBEe/IeHHS
He CIIOCTepIralnTbCcA JOCTOBIPHI 3MiHU OCHOBHHUX
MapKepiB aHTHUAENPECUBHOI Ajii, 1110 MO>Ha MOsC-
HUTH BILINBOM papMaKOKiHETHUYHHUX abo papma-
KOT€HEeTUYHUX YNHHUKIB.

4. AHauni3 pe3y/IbTaTIiB AOC/IIKEHHS Y TOAAJb-
i nepioZid eKCiepMMeHTY NOKa3as, 1110 aHTH/e-
MPEeCUBHUN ePeKT aTPUCTaMiHY CSTa€E JOCTOBIPHOTO
piBHSI Ha YeTBepTY 00y i MPOAOBIKYE MOCUTIOBA-
THCb, @ HA CbOMY 106y BUXOAUTH HA MaKCUMaJlb-
HUU piBeHb 3a yciMa MOKa3HMKAMH TEeCTY MiJBilny-
BaHHA 3a XBICT i 3a/IMIIA€ThCA TAKUM HaaJli.

KoH@uikT iHTepeciB: BifcyTHIH.
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HauionanbHui papmMaleBTUYHUN YHIBEpCUTET

JOC/III>KEHHS CEAATUBHOI A1 EKCTPAKTY «CEJOCTEH»

Pi3Hi couianbHO-ncuxoJioriyni Ta 6iosioriuni pakTopu NprU3BOAATH 10 NPOSIBIB po3/aZly LeHTpaJbHOI HEPBOBOI CHUC-
TeMU. BukopucTanHa g Kopekuii ierkux posJaziB HC sikapcbkux npenapatiB xiMiuHOI NpUpojy MiABULLYE pU-
3K BUHMKHEHHS M06iYHUX Ail. ToMy AOLiNBHININM ¥ [IbOMY BUNIAAKY € 3aCTOCYBaHHS JIIKAPCbKUX 3aC06iB POCIUH-
HOTrO0 NOXO/KeHHS, 110 3/JaTHI M'IKO BIZIMBaTH Ha OpraHi3M.

MeTo10 JaHOi pO6OTH OYJI0 AOCTiPKEHHS cCeJaTUBHOI 1ii HOBOro KOMGiHOBaHOTO eKCTPAKTY «Ce0CTEH», CTBOPEHOTO
Ha kadepi npomucaoBoi papmauii HPay, skuit Bk/aovae B cebe KOMILJIEKC eKCTPAKTIB HACTYNHOI pOCMHHOL CHPOBU-
HU: KOpeHiB BaJiepiaHu, TpaBU KPONMUBHU C06av0i, CYILIiIb XMeJII0 Ta KOPeHiB MiBOHii.

Marepiasiu Ta MeTOAU. BuBUeHHS ceJaTUBHOI Aii ekcTpakTy «CeocTeH» Ta MpenapaTy NopiBHAHHA Kancy «PiTocen»
MPOBO/MJIY 32 IONOMOT0I0 METO/IY «BiJJKPUTOTO MOJIsI» 3 BUKOPUCTAHHAM 25 6iyux 1gypiB macoto 180-200 .

Pe3ysbTaTH Ta iX 06ropopeHH:. HaliBuIlly 3arajbHy ce/JaTUBHY aKTUBHICTb 6yJ/I0 Bi[MiueHO NpY BBeJieHHI TBapH-
HaM eKcTpakTy «Cegocten» y 1031 100 Mr/kr. 3a epeKTUBHICTIO Lje [103yBaHHS NEePEBULILYBaJIO 3a CEJaTUBHOIO JIi€l0
pedepenc-kancyau «PitToces» y TepaneBTHyHil f03i 100 Mr/xr Ha 13 %. «Cesocten» y f103i 100 Mr/Kr BiAHOCHO rpy-
4 IHTAaKTHOI'0 KOHTPOJIIO JOCTOBIPHO 3HMKYBaB PYXOBY aKTUBHICTb ¥ 1,7 pa3u, OpieHTOBHO-J0C/IIAHULbKY peaKILito
- B 1,6 pa3y Ta NOBHICTIO 3HM>KyBaB €MOLil{HY peaKTUBHICTb.

BucHoBkU. TakuM ynHoM, «CegocTeHn» y 71031 100 Mr/Kr nposiBJsi€ 3Hauylly Ha piBHi 46,4 % celaTUBHY Ait0 B /1031
100 Mr/Kr Ta nepeBULIye ceJaTUBHUHN edeKT 03U 25 MI /KT, skuil ckaagae 21,9 %, B 2,1 pasy, f03u 50 Mr/Kr, SKui
ckiazae 35,3 %, B 1,3 pasuy, a cegatuBHUl edekT Kancyn «Pitocen» y no3i 100 mr/kr (33,3 %) -y 1,4 pa3u.

Katouosi cao0ea: pocivHHI JiKapcbKi 3ac06U; ceIaTUBHA [lisl; eKCTPAKT «Cel0CTeH»; TECT «BiIKPUTE MOJIe»

0. S. Kukhtenko, L. V. Galuzinska
National University of Pharmacy
The study of the sedative effect of “Sedosten” extract

Various socio-psychological and biological factors lead to manifestations of the central nervous system disorders. The use
of drugs of chemical origin for correction of the CNS disorders increases the risk of side effects. Therefore, it is more
appropriate in this case to use herbal medicines, which are able to gently affect the body.

Aim. To study the sedative effect of a new combined extract of “Sedosten” created at the Department of Industrial
Pharmacy of the National University of Pharmacy (NPhU); it includes a complex of extracts of the following plant raw
material: valerian roots, motherwort herb, horseradish herb and peony roots.

Materials and methods. The study of the sedative effect of “Sedosten” extract and the reference drug - “Phytosed”
capsules was performed using the “open field” test on 25 white rats weighing 180-200 g.

Results. The highest overall sedative activity was observed when administering “Sedosten” extract in the dose of 100 mg/kg
to the animals. By efficiency this dose exceeded the sedative effect of the reference drug - “Phytosed” capsules in the
therapeutic dose of 100 mg/kg by 13 %. “Sedosten” in the dose of 100 mg/kg in relation to the intact control group
significantly reduced the motor activity by 1.7 times, the orienting research response by 1.6 times, and completely
reduced the emotional reactivity.

Conclusions. Thus, “Sedosten” in the dose of 100 mg/kg exhibits a significant sedation effect at the level of 46.4 % and
exceeds the sedative dose of 25 mg/kg, which is 21.9 %, by 2.1 times, in the dose of 50 mg/kg, which is 35.3 %, by 1.3 times
and the sedative effect of “Phytosed” capsules in the dose of 100 mg/kg (33.3 %) by 1.4 times.

Key words: herbal medicines; sedative action; “Sedosten” extract; “open field” test

A. C. Kyxmenko, JI. B. F'any3uHckas
HayuoHanwHbill hapmayesmuyeckull yHugepcumem
HccneaoBaHue ceJaTUBHOrO JeiicTBUsA 3KCTpaKTa «CegocTeH»

Pazyin4HbIe COIUATBHO-IICUXO0JIOTUYECKHE U GHoIornyecKkre GaKTOpbl IPUBOAST K MPOSIBJIEHUSM PAacCTPOUCTBA LieH-
Tpa/IbHOM HEPBHOM cHcTeMbl. Mcrosib30BaHUe 11 KOPPEKLUH Jierkux paccTpoictB LIHC siekapcTBeHHBIX Npenapa-
TOB XMMHU4Y€CKOU MPUPO/bI MOBbILIAET PUCK BOSHUKHOBEHHUS TOGOYHbIX AelcTBUH. [loaToMy Liesiecoo6pa3Hee B 3ITOM
cJIydae sIBJISIETCs IPUMeHEeHUe JIeKapCTBEHHBIX CPEJICTB PACTUTENBHOI'0 TPOUCXOXK/IEHH S, KOTOPbIE CIIOCOGHBI MSTKO
BO3/1eMICTBOBATb HA OPTaHU3M.

Ilesbl0 JaHHOU PabOTHI GBLIO KCCIe0BaHHE CEJaTUBHOTO JIEHCTBUS HOBOTO KOMGUHHUPOBAHHOT0 aKcTpakTa «Ceio-
CTeH», CO3ZJaHHOTO Ha Kadeape npombinieHHOH dpapmanuu HOay, koTopelil BKI0YaeT B ce6s51 KOMIIJIEKC 9KCTPAKTOB
CJIeYIOIEro PACTUTENbHOTO ChIpbsi: KOPHEU BajieprUaHbl, TPaBbl YCTHIPHUKA, COILJIOUN XMeJIsl U KOpHEeH MUOoHa.

MaTepuaJjibl U MeTOABL. V3yyeHue ceJaTUBHOTrO JelCTBUA IKCTpakTa «CeZ0ocTeH» U NpenapaTa CpaBHEHUS KaICyJl
«PuToce1» NPOBOJUIIN C TIOMOIIILIO METO/IA KOTKPBITOTO MOJISI» C UCI0JIb30BaHUEM 25 6esibiX Kpbic Maccoi 180-200 T

Pe3ynbTaThl M MX 06CyxKAeHNe. CaMylo BBICOKYIO O0OLIYI0 CeJaTUBHYI0 aKTUBHOCTb ObIJIO OTMEYEeHO NPH BBEIEHUU
YKUBOTHBIM 3KcTpakTa «Cemocten» B o3e 100 mr/kr. [lo a¢pdeKTUBHOCTH 3Ta O3MPOBKA MpeBbIIaIa M0 ceaTHB-
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HOMY AelcTBUI0 pedepeHc-Kancy bl «PuTocea» B TepaneBTUUecKoi fo3e 100 Mr/kr Ha 13 %. «CegocTeH» B 103e
100 Mr/Kr B OTHOILEHHH I'PYIIIBI MHTAKTHOI'O KOHTPOJISA JJOCTOBEPHO CHUKAJI IBUTaTe/IbHYI0 aKTUBHOCTD B 1,7 pasa,
OPHMEHTHPOBOYHO-UCCIe0BATENbCKYI0 peaKI1Io — B 1,6 pa3a ¥ MOJIHOCTBIO CHWXKaJl SMOLIMOHA/IbHYIO peaKTUBHOCTD.

BbIiBoabI. TakuM 06pasoM, «CefocTen» B f03e 100 Mr/Kr nposiBjisieT 3HaUUMOe Ha ypoBHe 46,4 % cefaTUBHOe Jeli-
cTBUe B 103e 100 Mr/Kr ¥ mpeBbIlIaeT CeJaTUBHBIA 3 dEKT 103bI 25 MTI' /KT, KOTOpbI# cocTaBiseT 21,9 %, B 2,1 pa3a,
B f03e 50 Mr/Kr, KoTopbli coctaBiseT 35,3 %, B 1,3 pasa, cefaTuBHbIN 3¢ dekT Kancys «Purtocea» B fo3e 100 mr/kr

(33,3 %) - B 1,4 pasza.

Katouegvle ca08a: pacTuTesbHbIe JieKapCTBEHHBIE CPE/ICTBA; CeJaTHBHOE e CTBHE; IKCTPaKT «Ce0CTeH»; TeCT

«OTKpbITOE IMoJie»

i3Hi coliaIbHO-TICUXOJIOTiYHi Ta 6ioJIoTiYHI

dakTopw, Taki AK 6ypXJIUBUN PO3BUTOK iH-
dbopMaLiiHUX TEXHOJIOTIH, HeCIPUATINBA COLliab-
Ha 06CTAaHOBKA, YMOBH IiIBUILEHOT0 HEPBOBOIO
HaIpy>KeHHs MMpalli y 0ci6 Halpi3HOMaHITHIIINX MPo-
decili, xpoHiYHa BTOMa, €KOJIOTIUHI Tpo6.JiIeMH — BCe
Ile IPU3BOJUTD 10 MPOABIB pO3JaAy LeHTPaJbHOI
HepBoBoi cuctemu (LIHC). Y pesyabraTi cynyTHU-
KaMH Cy4acHOI JIFOJIMHU CTAlOTh TOJIOBHUM 6iJib, 6e3-
COHHS4, NiABUIIleHA BTOMJIIOBaHiCTh, eMOILIilHa Jia-
6iIbHICTB, 3HMXKEHHS PO3YMOBOi Ta pizuyHOI mpa-
1e3aTHOCTI. fKI[0 He KOperyBaTH Iieil CTaH, TO
icCHye BHCOKa BiporigHicTb ioro nepepocTaHHs B
cepiio3Hi HEBPOJIOTiIUHI Ta MICUXOMATU4YHi 3aXBO-
ptoBaHHA [1-3]. BukopucTaHHs /i1 KOPeEKIIii Jier-
kux po3ssaziB UHC sikapchkux npenapariB XiMid-
HOI MPUPOJIU MiJIBUIIYE PU3UK BUHUKHEHHS 106i4-
HUX Aii. ToMy JOL/IbHIIIMM Y LIbOMY BUNA/KY € 3a-
CTOCYBaHHS JIiIKapCbKHX 3aC06iB POCJMHHOTIO I0-
XOJ[KeHHS], 110 3JjaTHI M’SIKO BIJIMBATH HA OPraHi3M.
OpnHovacHo 3rigHo 3 tanuMu BOO3 nepeBary o¢i-
To3aco6am HaawTh A0 80 % HacesleHHS MJIAHETH,
TaK fK IX MOXXHa 3aCTOCOBYBaTH BIPOJOBX TPHU-
BaJIOTO Yacy 6e3 pU3UKy BUHUKHEHHsI HebGaKaHUX
Jlifi, BOHU IPOCTi Y BUKOPUCTAHHI Ta 03yBaHHi [3,
4]. BpaxoByto4H BCi epeBary, CbOrofiHi BiizHa4ya-
€TbCA 3POCTAHHA NONMUTY HaceJeHHs Ha ceJJaTUB-
Hi 3aC00M POCIMHHOTO0 NoX0o/pKeHHS. OTKe, HOIYK
HOBUX POCJIMHHUX CYyOCTaHIiN /IJ1s1 CTBOPEHHS Ha
iX oCHOBi epeKTUBHUX CeJaTHBHUX 3aCO06iB € aK-
TyaJIbHUM Ta NepCleKTUBHUM.

MeTor aHoi po6OTH GYJI0 AOC/IiIPKEHHS cela-
THUBHOI il HOBOro KOMGIiHOBaHOTO eKCTPaKTy «Ce-
JIOCTEH», CTBOPEHOT0 Ha Kadepi NpoMHUcI0Boi pap-
Manii H®ay, skuii BKI04ae B cebe KOMIIIEKC eKC-
TPAKTIiB HACTYIMHOI POCJIMHHOI CHDOBUHM: KOPEHIB
BaJiepiaHH, TpaBU KPOIHBHU C06a40i, CyILIi/Ib XMe-
JII0 Ta KOpeHiB MiBoHii [5, 6]. [IpoBeseHi MapkeTHH-
TOBi IoC/TiKeHHST papMalleBTUYHOTO0 PUHKY YKpai-
HU MiATBEPAUIN aKTyaJbHICTh PO3POOKH JAHOTO
npenapary [7].

Marepiasu Ta MeTOAU

BuByeHHA ceJlaTUBHOI il ekcTpakTy «CeocTeH»
Ta npenaparty nopiBHAHHA Kancya «®Pitoce» npo-
BO/IMJIU 32 [IOTIOMOT 00 METOAY «BiITKPUTOTO MOJISI»
3 BUKOpPUCTaHHAM 25 6inux mypiB Macoro 180-200 .
Y Xofi eKciepuMeHTYy LypiB yTpUMyBaJId Ha CTaH-
JapTHOMY Xap40BOMY paLioHi BiBapito lleHTpasib-
HOI HayKOBO-J0CaiHOI 1JabopaTopii HaniionanbHo-

ro ¢papMareBTUYHOTO YHIBEPCUTETY BiZIIOBIAHO 10
BCTAHOBJIEHUX HOPM. JloC/Ti/P)KeHHA TPOBOUINCh
3 JOTPUMaHHAM I'YMaHHOTO MOBO/KEHHS 3 TBApHU-
HaMHM y BiZIOBiAHOCTI A0 NpaBu «EBpoNencbKOl
KOHBEHIIil 3 3aXHCTY XpeOeTHUX TBAPUH, IKUX BU-
KOPHUCTOBYIOTh B eKCIIEPMMEHTI Ta IHIIUX HAYKO-
BUX I1isisix» (M. CTpacoypr, 1986) [8].

J1s1 BiATBOpEeHHS eKCllepUMEHTY TBapUHH GYyJTH
noxiseHi Ha 5 rpym: 1 rpyna - iHTaKTHi TBapUHUY;
2 rpyna - TBapHHH, KM BBOJUJIN eKCTPaKT «Ce-
JocTeH» y 103i 25 Mr/kr; 3 rpymna — TBapuHH, IKUM
BBOJIMJIM eKCTpaKT «CegocTeH» y 1031 50 Mr/Kr;
4 rpyma - TBapUHH, IKUM BBOAUJU eKCTPaKT «Ce-
nocten» y mo3i 100 Mr/kr; 5 rpyna - TBapHHH,
SIKMM BBOJIMJIU NpenapaT NopiBHsAHHSA «PiTocen»
(BupooHunTBa I[IAT «XimdpapmsaBoxs «UYepBoHa
3ipka») B 103i 100 mMr/Kr.

[licns 3akiHYeHHA BBeJleHHA NpenapariB yepe3
3a3Ha4eHU Nepiof yacy NPOBOAUIIN TECT «BiJKPU-
Te I0Jie»: OL[iHIOBa/IM MOBEiHKY TBApHH 3a 3arajib-
HONMPUUHATUMHU NOBEJiHKOBUMH aKTaMU: PyX0Ba
AKTUBHICTb, OPIEHTOBHO-A0C/IIHULbKA peaKIis Ta
eMoljillHa peaKTUBHICTb. 3 METOI iHTerpaJjbHOI
OIiHKH [10BEe/[iHKOBUX peaKLil MiApaxoByBa/Iu CyMy
BCix akTUBHOCTeN. 3a 90 XBUJIUH 10 TECTYBaHHSI
TBapHH MOMIIAIN B THXY, CJIab0 OCBIT/IEHY KIMHATY.
YcranoBka «BII» siB/siE 06010 KBaZ[paTHUW Mai-
JaH4YuK po3Mmipamu 80 x 80 cM, o6MexxeHUH 6opTa-
MU BUcOTOI0 60 cM. MalijaHYMK pO3/iJieHuH po3-
MiTKO0 Ha 25 piBHUX KBaIpaTiB, Ha IePEeTHHI TKUX
16 oTBOpiB d = 3 cM, a TaKOX BH/IiJieHa [[eHTPaJlb-
Ha 30Ha I10Jifl, OCBiT/IeHIiCTb MaWJaHYuKa — 90 JIK.
[Ipy TecTyBaHHI TBapUHY NOMIILIAJIU B LLIEHTP MOJIA.
PeecTpyBasnu Taki napaMeTpu: FTOpU30HTaIbHA PY-
XOBa aKTUBHICTb (repeciueHi cerMeHTH), BepTH-
KaJIbHA PyX0Ba aKTUBHICTb (KiJIbKICTb CTiHOK), 06-
CTeXeHI HIpKH, YMCJIO aKTiB KOPOTKOYaCHOTO Ipy-
MiHTY i peKasbHUX 60JtoCiB. Yac criocTepekeHHsI
3a TBApUHOIO — 3 XBUJIMHH [8].

Pe3y/ibTaTH Ta iX 0GroBOpPEeHHS

CefaTuBHY [i10 OLiHIOBAJIHU 3a 34aTHICTIO J10-
CJIi[P)KyBaHOT0 EKCTPAKTy 3MiHIOBAaTH PYXOBY aK-
THUBHICTb, OPIEHTOBHO-A0CTIJHULIBKY Ta €EMOILLil-
HY PeaKTUBHICTb Yy TBAapUH Y NOPIBHSAHHI 31 wwy-
paMu rpynu iHTaKTHOTO KOHTPOJIt0. Pe3ysbTaTu
eKCIepUMEHTY HaBe/leHi B TaOIHLI.

PesysibTaTul NpoBeieHOro AOC/I/PKEHHS CBiI4aTh
Ipo Te, 1[0 eKCTPaKT «CeloTeH» NPOSBUB YiTKY J0-
303aJIe)KHy ceJlaTUBHY Aito. Tak, celaTHBHA aKTUB-
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Tabsunsa
CepgaTuBHa Ais eKcTpaKTy «CeJ0CcTeH» Ha MOAe Il «BiAKPUTOro NMoJisi» Ha mypax (n=5)
. Kancynun EkcTpakT «CejocTeH»
[TokasHuKn IHTaKTHMA «QiToceny,
e 108 mr/Kr 25 Mr/Kr 50 Mr/Kr 100 Mr/Kr
PyxoBa aKTUBHICTb
KinbKicTb nepeTuHis | 16,00+084 | 9,40+1,08* | 1240+0,93* | 10,020+2,99* | 9,6+1,86*
OpieHTOBHO-JOCNIAHULbKA peaKLis
KinbKicTb CTiNOK 7,40+1,25 5,00+0,71* 5,30+0,95* 5,40+0,57* 4,24+0,97*
KinbkicTb 3arnagaHb y HipKn 3,60+0,51 3,80+0,74 3,50+1,15 2,40+0,63 2,640,81
Cyma aKTUBHOCTEN 11,00+1,76 8,80+1,45 9,80+2,20 7,80+1,20 6,8+1,78*
EmouinHa peakTMBHICTb
Kinbkictb gedekadin 1,00+0,00 1,00+0,00 0,60+0,25* 1,80+0,37 0,00+0,00
KinbKicTb yprHauin 1,40+0,25 0,60+0,25* 0,60+0,25* 0,00+0,00 0,00+0,00
KinbKicTb ymMrBaHb 1,20+0,37 0,60+0,25 0,50+0,29 0,00+0,00 0,00+0,00
Cyma aKTMBHOCTeEN 3,60+0,62 2,20+0,50 1,70+0,79* 1,80+0,37* 0,00+0,00
IHTerpanbHUn NOKa3HUK
Cyma BCiX akTUBHOCTEN 30,60+3,22 20,40+3,03* 23,90+3,92 19,80+4,56* 16,40+3,64*
CepaTtvBHa fis, % - 33,3 21,9 35,3 46,4

MpumiTKa. * — BigXMNeHHA NOKa3HMKa JOCTOBIPHE MO BiJHOLWEHH!IO [0 rpynu iHTakTHOro KoHTponto (P < 0,05).

HICTB JIOCJTi/PKYBAaHOTO EKCTPAKTY GyJ1a HAMEHIIIO0
NpY BBeJleHHi /103U 25 Mr/Kr Ta 3Ha4HO (Ha 25 %)
niIBUIMIACE TPU BBeAeHHi 103U 100 Mr/Kr.

Tak, y 103i 25 Mr/kr po3po6JyieHu eKCTPaKT
3HWXKYE BiITHOCHO I'PYIU IHTAKTHOI'O KOHTPOJIIO [10-
CTOBIpPHO PyXOBY aKTUBHICTb y 1,3 pa3uy, TEHeHLil-
HO OPIEHTOBHO-A0CIIAHULBKY peaklito - B 1,1 pa-
34U Ta [AOCTOBIPHO €MOLiMHY PeaKTHUBHICTb - y
2,1 pa3u (TabJ.). [ligBuinenHs fo3u g0 50 mMr/kr
Jello BUpaKeHille BIJIMBAJIO HA OpPraHi3M TBapUH:
PYXOBa aKTHBHICTb AOCTOBIpHO 3MeHIIW/Iachk y 1,6 pa-
31, OpPiEHTOBHO-/IOC/TiAHUIIbKA peakKiis - B 1,5 pa3u
Ta JOCTOBIPHO eMOLiliHA pEaKTUBHICTb - ¥ 2 pa3u.

HaiiBuiy 3arajibHy ceZJaTUBHY aKTHUBHICTb 6y-
JIO BiMi4€HO NpY BBeJeHHI TBapUHAM €KCTPAKTY
«Cenmocten» y 103i 100 Mr/kr. 3a epeKTUBHICTIO 11e
JlO3YBaHHSA MepeBULLYBaJIO 3a CeJaTUBHOIO A€
pedepeHc-kancynu «Pitocen» y TepaneBTUYHIN

Ilepenik BUKOPUCTAHUX JKepeJi iHpopmanii

21031 100 Mr/kr Ha 13 % (Tab6.1.). «CepocTen» y 1031
100 Mr/Kr BiIHOCHO Irpynu iHTAKTHOT'O KOHTPOJIIO
JIOCTOBIpHO 3HUKYBaB PyXOBY aKTUBHICTb Y 1,7 pa-
3H, OPiEHTOBHO-OC/IAHULIBKY peaklito — B 1,6 pasu
Ta NOBHICTIO 3HUXKYBaB €MOLiHY peaKTUBHICTb
(Tabus.).

BUCHOBKHU

Takum unHOM, «CefrocteH» y 103i 100 Mr/Kr npo-
ABJISI€ 3HAUyLly Ha piBHI 46,4 % cefaTUBHY Ail0 B
no3i 100 Mr/Kr Ta nepeBUINYE CeAATUBHUN ePEKT
no3u 25 Mr/kr, akuit ckaagae 21,9 %, B 2,1 pasy,
no3u 50 mr/kr, akuil ckaagae 35,3 % - B 1,3 pasy,
a cejaTuBHUM edekT kancyn «®Ditocen» y nosi
100 mr/xr (33,3 %) -y 1,4 pa3u. [loTpi6HO BigMmi-
TUTH, 10 «CemocTen» y 103i 50 Mr/Kr Ta Kamncy/aiu
«®ditocen» y no3i 100 Mr/Kr nposiBUJIN 0JHAKOBY
cematuBHy Aito (35,3 ta 33,3 % BignoBiAHO).
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THE IN VITRO ANTIMICROBIAL ACTIVITY OF HIGHLY DISPERSED
SILICA AND POLYHEXAMETHYLENE GUANIDINE HYDROCHLORIDE
COMPOSITE FOR TREATING LOCAL INFECTIONS

Antimicrobial drug resistance (ADR) is an urgent global problem for all countries; it has a negative effect on the treat-
ment outcome of patients. The problem can be solved by creating and introducing new antimicrobial compounds and
complex drugs. Development of the combined antimicrobial agent which would show the expressed antimicrobial ac-
tion and sorption properties remains relevant. Polyhexamethylenguanidine hydrochloride (PHMG-HC), being a high-
molecular cationic surfactant of the guanidine group, was chosen as an antimicrobial component.

Aim. To determine the antimicrobial activity of highly dispersed silica (HDS), a composite (code name CMU-211) of
HDS and PHMG-HC, and PHMG-HC polymer solution.

Materials and methods. 5% suspension of HDS modified by PHMG-HC polymer, 5 % suspension of HDS and 20 % aque-
ous solution of polyhexamethyleneguanidine hydrochloride were used in the work. The antimicrobial activity of sub-
stances was studied using test-strains of such microorganisms as Escherichia coli, Staphylococcus aureus, Pseudomonas
aeruginosa, Salmonella enterica, Klebsiella pneumoniae, and Candida albicans.

Results. The composite HDS/PHMG-HC has been shown to have a high activity against C. albicans and S. aureus with
the minimum inhibitory concentration (MIC) of ~10 pg/mL (calculated with reference to HDS/PHMG-HC), as well as
the marked effect against E. coli (MIC of ~20 pg/mL), S. enterica (MIC of MIC ~40 pg/mL) and P, aeruginosa (MIC ~40 pug/mL).
The relatively low activity of CMU-211 was reported against K. pneumoniae (MIC ~ 80 pg/mL). The activity of the com-
posite HDS/PHMG-HC was similar to those of PHMG-HC.

Conclusions. The composite HDS/PHMG-HC developed exhibits the marked antibacterial activity against gram-posi-
tive, gram-negative microorganisms, as well as C. albicans.

Key words: antibacterial activity; antibiotic resistance; antifungal action; polyhexamethyleneguanidine hydrochloride;
silica nanoparticles

A. I lopowenko, O. b. Baiko*, €. I. BopoHin** A. M. /lJopowenko, I'. B. 3atiyueHko

HayioHanvHuli meduyHutl yHisepcumem imeni O. O. Bozomoabys
IHcmumym mikpo6iosoeii i gipyconoeii imeni /]. K. 3a6onomuozo HAH Ykpainu*
IHcmumym ximii nogepxHi imeni O. 0. Uylika HAH Yxpainu**

AHTHMIKPOGHA aKTHBHICTb in vitro HAHOAUCIEPCHOTO KPeMHe3€eMY i KOMIO3UTY
noJiireKkcaMeTU/JIeHryaHiAUHY riApoxJiopuay AJs JiKyBaHHS MicueBHUX iHQeKin

Pe3nCcTeHTHICTD /10 aHTUMIKPOOHUX IPenapaTiB € aKTyaIbHOI0 PO6JIEMOI0 JIJIsT BCIX KpaiH CBITY, 110 HEraTUBHO BIJIM-
BAa€ Ha pe3yJIbTaTH JIiKyBaHHS XBOPUX. BUpIlIMTH ocTaB/IeHy PO6JIeMy MOXHA ILIJISIXOM CTBOPEHHS Ta BIPOBAa/PKEH-
HSl HOBUX aHTUMIKPOGHUX CIIOJIYK Ta KOMILJIEKCHHUX JIIKapCBKUX 3aC00iB. AKTYa/IbHUM 3aJIMIIAETHCS PO3POOKA KOM-
6iHOBAHOTr0 aHTHMIKPOOGHOTO 3aC00Y, AKUH 61 MPOSIBJISAB BUPAXKEHY aHTHMIKPOOHY /iif0 Ta cOpOLiiHiI BJaCTUBOCTI.
B sikocTi aHTUMiKpO6GHOT0 KOMIIOHEHTY 6yJ/10 06paHo HoJirekcaMeTuaeHryatiauny riapoxmaopug (III'MI-I'X), wo €
BHCOKOMOJIEKYJIIPHOIO KaTIOHHO0 TOBEPXHEBO-aKTUBHOIO PEYOBHUHOIO IPYIH I'yaHiJUHIB.

MeTa. BU3HAaUMTH aHTUMIKPOOHY aKTHUBHICTb cycneH3il HaHogucnepcHoro kpemHesemy (H/ZK), komnosuty HAK Ta
[IF'MI'-I'X i po3uuny noJsimepa [II'MI-T'X.

Marepiasu Ta MeTOAU. B po6oTi G6ysia BuKopuctaHa 5 % cycnensia HJK, moaudikoBana noximepom [II'MI-T'X; 5 %
cycnensisg HAK ta 20 % BojHUI pO34YMH NoJlirekcaMeTU/IeHTYaHIAUHY rifpoxaopuay. JocaifaxeHHs1 aHTUMIKpo6-
HOI aKTUBHOCTi pe4OBHH NPOBOJAUJIMN Ha MiKpoopraHiamax: Escherichia coli; Staphylococcus aureus; Pseudomonas
aeruginosa; Salmonella enterica; Klebsiella pneumoniae; Candida albicans.

Pe3ynbraTu. Komnosut HAK/III'MI'-I'X Mae BUcOKy akTUBHIcTb npoTH C. albicans i S. aureus 3 MIK ~10 MKkr/mn
(v mepepaxyHnky Ha [II'MI'-I'X) i Bupaxxeny aktuBHicTb npoTH E. coli (MIC ~20 mkr/mn), S. enterica (MIC ~40 Mxr/mu)
i P. aeruginosa (MIC ~40 mMxr/mu1). BijHOCHO HU3bKY aKTUBHicTb KoMno3uT HJAK/IITMI'-I'X nposiBuB mozo K. pneumo-
niae (MIC ~80 mMkr/mu). AktTuBHicTb Komnosuty HJAK/II'MI'-I'X 6yna noai6Ha go Takoi x y I[I'MI-T'X.

BucHoBKHU. Po3po6sennit komnosut HAK/IITMI-I'X nposiB/isie BUpa)keHy aHTH6aKTepiasbHy Ailo 11010 rPaMIO3H-
THUBHUX, [PaMHEraTUBHUX MiKpoopraHi3MiB, a Takox C. albicans.

Katouosi cio0ea: anTub6akTepiasbHa aKTUBHICTh; aHTHUGI0THKOPE3UCTEHTHICTh; IPOTUTPHOKOBA aKTHUBHICTB; TOJIi-
rekcaMeTHuJIeHTyaHiJUHY Ti[pOXJIOPHUJ; HAHOUYACTUHKU KpeMHe3eMy
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HayuoHanbHblll MeduyuHcKkull yHugsepcumem umeHu A. A. Foeomoavya
HHcmumym mukpobuosozuu u gupycoaozuu umeru /l. K. 3a6osnomnozo HAH YkpauHbst*
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HpOTHBOMHKpOﬁHaH AKTHUBHOCTb in vitro HAHOAUCIEPCHOIo KpeMHe3€eMad U KOMIIO3UTa
MNOJIMT€eKCAMETHW/IEHT'YaHUJUHA THAPOXJIOpU A AJIA JIEYEHUA MECTHBIX I/IH(l)EKI.lPlﬁ

Pe3ncTeHTHOCTb K aHTUMHUKPOOHBIM IIpenapaTaM fABJISAETCA aKTyaJbHOW Mpo6sieMOH A1 BCero MUpa, KOTopas He-
raTUBHO BJIMSIET HAa Pe3y/IbTaThl JIedeHHs 60JIbHBIX. PEIINTb NOCTaBJIEHHYI0 NP06ieMy MOXKHO NyTeM CO3JaHUs U
BHE/IpEHHS HOBbIX aHTUMUKPOGHBIX COeJUHEHUH M KOMIIJIEKCHBIX JIEKAPCTBEHHBIX CPE/CTB. AKTYa/IbHBIM OCTAETCS
pa3paboTka KOMGMHHPOBAHHOI0 aHTUMHUKPOGHOTO CPe/ICTBA, KOTOPOE ObI NPOSIBJISA/IO BEIPAXKEHHOE aHTUMHUKPOGHOE
JleicTBHe U cOPOLMOHHbIe CBOHCTBA. B KauecTBe NPOTHUBOMHUKPOOGHOTO KOMIIOHEHTA OblJI H36paH MOJUTeKCaMeTH-
JieHryaHuanHa ruapoxsaopus (IITMI-I'X), KOTOpbIH SIBJISETCS BHICOKOMOJIEKY/ISIPHBIM KATHOHHBIM I0BEPXHOCTHO-aKTHB-
HBIM BellleCTBOM I'PYIIbI TYaHHU/JMHA.

Ilesas. Onpese/IMTh IPOTUBOMUKPOOHYIO aKTUBHOCTb CyCIIeH3UM HaHoucnepcHoro kpeMHeseMa (HZIK), koMnosuTa
HZK u [I'MI'-T'X u pactBopa nosumepa [II'MI'-T'X.

MaTepuaJbl U MeToAbI. B pa6oTe 6b11u ucnosb3oBanbl 5 % cycnensusa HAK, mogudrunupoBaHHas nojiumMepom
[I'MI-T'X; 5 % cycnensusa HAK u 20 % BojgHBIN pacTBOp MoJIMreKcaMeTU/IeHTyaHUAUHA THpoxaopuja. UccienoBanue
AHTUMHUKPOOHOH aKTHBHOCTH BelleCTB MPOBOAMIN Ha MUKpoopraHuamax: Escherichia coli; Staphylococcus aureus;
Pseudomonas aeruginosa; Salmonella enterica; Klebsiella pneumoniae; Candida albicans.

PesynsraTel. Komnosut HAK/IITMI-T'X 06.1ajaeT BbICOKOH akTUBHOCTbI0 poTuB C. albicans w S. aureus c MUK ~10 Mkr/mi
(B mepecuete Ha [I'MI-I'X) 1 BbIpaxKeHHOM akTUBHOCTBIO POTUB E. coli (MIC ~20 mkr/mu), S. enterica (MIC ~40 mMxr/mu) 1
P. aeruginosa (MIC ~40 mkr/mi). OTHOCUTE/IbHO HU3KYI0 aKTUBHOCTb KoMno3uT H/AK/II'MI-T'X nposiBun k K. pneumoniae
(MIC ~ 80 mxkr/mu). AktuBHOCTb KoMno3uta HJK/II'MTI'-T'X 6b11a cxomHa ¢ TakoBo# y [ITMI-T'X.

BoiBoAbI. Pazpa6oTanubiil komno3uT HJAK/III'MI-T'X nposiB/isieT BolpakeHHOE aHTUOAKTEPUAIbHOE JIEUCTBUE IO OT-
HOLIEHUIO K IPaMII0JIOKUTEIbHBIM, FPaMOTPHUIIATEIbHBIM MUKPOOpraHu3MaM, a Takxe C. albicans.

Kawuesvle cn08a: anTubaKkTepraibHasA aKTHBHOCTb; aHTUOMOTHUKOPE3UCTEHTHOCTD; TPOTUBOTPHUOKOBAs aKTUBHOCTD;

MOoJIMreKCaMeTUJIEHIT'YaHUAUHA TUAPOXJIOPHU; HAHOYACTHUIL bl KpeMHe3eMa

Antimicrobial drug resistance (ADR) is an
urgent global problem for all countries; it
has a negative effect on the treatment outcome of
patients. Currently, ADR is going beyond purely me-
dical issues and becoming of great social and eco-
nomic importance [1].

Staphylococcus aureus plays a leading role in de-
velopment of nosocomial pyoinflammatory infections
and, recently, there is an increase in its resistance
to great part of antimicrobial drugs (AMD) used in
clinical practice [2]. Furthermore, this prevalence
of resistance has significant variations in different
countries [3].

There is also an increase in AMD resistance of
Escherichia coli strains [4], which are the leading
cause of nosocomial pyoinflammatory infections [3, 5].
Other problematic drug-resistant pathogens encoun-
tered today include Klebsiella pneumoniae, Pseudo-
monas aeruginosa, Salmonella enterica, and Candi-
da albicans [6].

The problem can be solved through development
and implementation of novel antimicrobial com-
pounds and combination drugs.

Cationic amphiphilic polymers, including poly-
hexamethylene guanidine hydrochloride (PHMG-HC),
are among the promising antimicrobial agents for
topical use [7]. Representatives of the polymeric
guanidine family have a broad spectrum of activi-
ty against gram-positive, gram-negative bacteria,
fungi, and yeast. PHMG-HC has received increasing
attention in recent years since this compound can
be developed as a highly effective disinfectant in

combination with other substances and it can be
bound to the substrate material to create covalent-
ly bound, nonleaching antimicrobial surfaces [8].

The bactericidal effect of PHMG-HC is based on
binding of positively charged disinfectant molecu-
les to the cytosolic membrane and lipopolysaccha-
rides or murein of the cell wall. Bacterial cell death
caused by critical changes in the areas being in con-
tact with a disinfectant is followed by the cell wall
destruction and cell lysis [9, 10].

As for a sorbent, over the past 15 years the re-
search on the properties of highly dispersed silica
(HDS) has been conducted at the Pharmacology De-
partment of Bogomolets National Medical Univer-
sity (Kyiv, Ukraine) together with Chuiko Institute
of Surface Chemistry of the National Academy of
Sciences (NAS) of Ukraine. The HDS suspension has
been found to possess pronounced absorption pro-
perties and reduce the toxicity of xenobiotics with
different mechanisms of toxic action and chemical
structure [11].

The development of a combined antimicrobial
agent with the marked antimicrobial activity and
absorption properties represents the continued sci-
entific cooperation between the Pharmacology De-
partment of Bogomolets National Medical Univer-
sity and Chuiko Institute of Surface Chemistry of the
NAS of Ukraine. As a result of this cooperation, the
composite of HDS+PHMG-HC have been developed.

The aim of the work was to determine the in
vitro antimicrobial activity of highly dispersed sili-
ca (HDS, code name CMU-212), a composite (code
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name CMU-211) of HDS + PHMG-HC, and PHMG-HC
polymer solution as a reference against standard
test-strains.

Materials and methods

Substances. The following substances were tested
in the study:

e CMU-211, which is 5 % HDS suspension modified
with PHMG-HC in the ratio of 200 mg of the poly-
mer per 1 g of silica;

e (CMU-212, which is 5 % HDS suspension;

¢ 1% aqueous solution of PHMG-HC.

CMU-211 and CMU-212 were obtained at Chuiko
Institute of Surface Chemistry of the NAS of Ukraine.
CMU-212 is 5 % stabilized suspension of highly dis-
persed silica (i.e., 5 g of Si0, in 100 g of the suspen-
sion). CMU-211 is also the same 5 % suspension of
highly dispersed silica, which additionally contains
PHMG-HC in the ratio of 5:1 (i.e. 5 gof Si0,and 1 g
of PHMG-HC per 100 g of the suspension). In the
ratio of 200 mg of PHMG-HC per 1 g of silica a mo-
nolayer of adsorbed polymer is formed.

Microbial strains used. To assess the antimicro-
bial activity of the substances tested the following
microbial strains were used: Escherichia coli UCM
B-906, Staphylococcus aureus UCM B-918, Pseudo-
monas aeruginosa UCM B-900, Salmonella enterica
UCM B-921, Klebsiella pneumonia UCM B-920, and
Candida albicans UCM Y-1918. These strains were
obtained from the Ukrainian Collection of Micro-
organisms (UCM) of D. K. Zabolotny Institute of
Microbiology and Virology of the NAS of Ukraine.
These microorganisms are the test strains to deter-
mine the antimicrobial activity of medicines [12].

Nutrient media. The LB liquid medium (Luria-
Bertani broth, Merck, Germany) was used in prepa-
ration of the initial and working suspensions of mic-
roorganisms and test substances, as well as deter-
mination of the minimum inhibitory concentrations
(MIC) of the test substances. The LB solid nutrient
medium (Luria-Bertani medium, Merck, Germany)
in Petri dishes was used to obtain twenty-four-hour
cultures of microorganisms and determine the
minimum bactericidal/fungicidal concentrations
(MBC/MFC) when it was inoculated with aliquots
of test and control suspensions.

The study of the antimicrobial activity of the test
substances. For each species of microorganisms a
line of 12 test-tubes was prepared. All test-tubes
were filled with 0.5 ml of the LB medium. The first
test-tube of each line was filled with 0.5 ml of the
working solution of the corresponding substance
(CMU-211, CMU-212 or PHMG-HC), and double se-
rial dilutions were then prepared.

Twenty-four-hour cultures of microorganisms
were obtained via cultivation on a slant solid LB me-
dium at 37 °C for 18-24 h. Initial microbial suspen-
sions with turbidity corresponding to 0.5 McFarland

standard (1.5x108 CFU/ml) were prepared using
24-hour cultures. Working suspensions of micro-
organisms were obtained after dilution of the ini-
tial suspensions in the ratio of 1:5 (v/v).

After that 0.5 ml portions of each working sus-
pension were transferred into test-tubes contain-
ing prepared double dilution of the corresponding
test substance (CMU-211, CMU-212 or PHMG-HC).
Therefore, the final volume of the solution in the
experimental test-tubes was up to 1 mL. The titers
of S. aureus, E. coli, P. aeruginosa, S. enterica, and
K. pneumoniae were 107 CFU/mL, whereas the titer
of C. albicans was 10° CFU/ml, which correspond-
ed to the experimental procedure requirements.

The effect of CMU-211 on microorganisms was
studied using 15 mg/mL as the initial concentration
which corresponded to 12.5 mg of HDS and 2.5 mg of
PHMG-HC per 1 mL of the suspension. For CMU-212
the initial concentration was 12.5 mg/mL of A-300
HDS suspension. Ultimately, as the starting concen-
tration of PHMG-HC 2.5 mg/mL was used.

As for CMU-211, the final concentrations of HDS
and PHMG-HC in the last (12%) test-tube were 6.1 pg/mL
and 1.22 pg/mlL, respectively. For CMU-212 the fi-
nal concentration of HDS was 6.1 pg/mL, whereas
the final concentration of 1.22 pg/mL was used in
the PHMG-HC series.

The experimental samples were compared with
the negative controls of the microbial growth using
the adjustments for suspension turbidity accord-
ing to the negative controls of the substance purity.
For each experimental series of test-tubes, the first
concentration with no visible growth of microor-
ganisms was determined. This concentration was
denoted as the minimum inhibitory (bacteriostatic)
concentration (MIC) of the corresponding substance
with respect to a particular species of microorgan-
isms.

The next step was to determine the minimum
bactericidal concentration (MBC) of the substances.
In this regard, 200 pL portions of the suspension
taken from all experimental samples with no visible
growth and from all control test-tubes were inocu-
lated on Petri dishes with the solid LB medium.
After uniform distribution of each suspension on
the surface of agar and its drying plates were incu-
bated at 37 °C for 24 h in a thermostat. Then in each
area of the sample application colonies formed were
counted, they indicated the number of viable mic-
roorganisms in the corresponding bacterial suspen-
sions. This parameter was expressed as colony for-
ming units (CFU). The minimum bactericidal (fun-
gicidal) concentration of the corresponding sub-
stance in relation to the species of microorganisms
studied was determined by the first concentration,
in which the growth in the microbial suspension
aliquots applied on the solid medium was less than
200 CFU. The above mentioned concentration for
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Table
The antimicrobial activity of the composite of highly dispersed silica (HDS)
and polyhexamethylene guanidine hydrochloride (PHMG-HC), as well as their components
alone in relation to the test strains of microorganisms
HDS and PHMG-HC (CMU-211) PHMG-HC Al
(CMU-212)
Species of
microorganisms MIC, pg/mL MBC, pg/mL MIC, pg/mL | MBC, pg/mL | MIC, ug/mL
In relation to In relation to
Substance PHMG-HC Substance PHMG-HC Substance | Substance | Substance
Escherichia coli
UCM B-906 117.19 19.53 234.37 39.06 19.53 19.53 >12,500
Staphylococcus
aureus 58.6 9.77 117.19 19.53 4.88 19.53 >12,500
UCM B-918
Pseudomonas
aeruginosa 234.37 39.06 468.76 78.13 39.06 78.13 >12,500
UCM B-900
Salmonella
enterica 234.37 39.06 234.37 39.06 19.53 19.53 >12,500
UCM B-921
Klebsiella
pneumoniae 468.76 78.13 468.76 78.13 39.06 39.06 >12,500
UCM B-920
Candida albicans v % "
UCM Y-1918 58.6 9.77 117.19 19.53 4.88 9.77 >12,500

Note. * The minimum fungicidal concentration (MFC) is denoted. HDS = highly dispersed silica; MIC = minimum inhibitory
concentration; MBC = minimum bactericidal concentration; PHMG-HC = polyhexamethylene guanidine hydrochloride.

S. aureus, E. coli, P aeruginosa, S. enterica, and K. pneu-
moniae were denoted as MBC. For C. albicans, the
appropriate term ‘minimum fungicidal concentra-
tion (MFC)’ was used. The cultures from the posi-
tive and negative controls of growth were assessed
on the presence of the confluent growth, and the
cultures from the negative controls of the medium
and purity of substances were assessed on the ab-
sence of the microbial growth. If these requirements
for control samples were met, the experiment was
considered to be conducted appropriately.

Results and discussion

The data obtained suggest that CMU-211, CMU-212
and PHMG-HC solution had different influence on
the microorganisms tested (see Tab.).

The antimicrobial activity of CMU-211 (HDS suspen-
sion modified with PHMG-HC). MICs of CMU-211 against
S. aureus and C. albicans were the lowest and were
equal to 48.83/9.77 pg/mL. (Hereinafter, consider-
ing the content of CMU-211 the first figure denotes
the actual concentration of HDS A-300 and the se-
cond figure stands for the actual concentration of
PHMG-HC in the nutrient medium). However, MIC
of CMU-211 against E. coli was slightly higher and in
numerical terms was 97.66/19.53 pg/mL. Among
other representatives of Enterobacteriaceae family
Escherichia had the highest sensitivity to CMU-211.

However, to achieve MIC for S. enterica the concen-
tration of CMU-211 needs to be two times higher
(195.31/39.06 ug/mL). K. pneumoniae appearred
to be the most resistant, and it was required at least
390.63/78.13 pg/mL of CMU-211 to inhibit its mul-
tiplication. P. aeruginosa was also characterized by
high resistance to the substance since its MIC was
the same as that of S. enterica and was equal to
195.31/39.06 pg/mL. Thus, CMU-211 had the most
prominent inhibitory effect against S. aureus and
C. albicans, while the weakest effect was on K. pneu-
moniae (see Tab.).

The assessment of MBCs showed that bacterio-
static concentration of CMU-211 against S. enterica
and K. pneumoniae was also proved to be bacteri-
cidal. However, the concentrations of the substance
had to be twice as high as MICs to ensure the bacte-
ricidal (fungicidal) effect on other microorganisms
studied. Therefore, for CMU-211, the lowest MBCs/MFCs
0f 97.66/19.53 pg/mL were proven to be against
S. aureus and C. albicans. On the other hand, the
highest MBCs of 390.63/78.13 pug/mL were found
for K. pneumoniae and P. aeruginosa (see Tab.).

The antimicrobial activity of CMU-212 (HDS suspen-
sion). The antimicrobial properties of CMU-212, a
suspension of HDS A-300 and one of the components
of CMU-211, were also studied. It was found that
CMU-212 failed to show the antimicrobial effect on
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all microorganisms tested. Application of this sub-
stance in the maximum concentration of 12.500 pg/mL
did not cause growth retardation in the test strains
of microorganisms in the liquid medium. Plating of
microorganisms incubated with the whole range
of the test concentrations in test-tubes on the solid
medium proved their viability since they demon-
strated a confluent growth on the surface. Hence, it
was concluded that CMU-212 failed to show the an-
timicrobial activity against the test strains (see Tab.).

The antimicrobial activity of PHMG-HC. The data
obtained showed that PHMG-HC solution had a high
level of the antimicrobial activity against the test
strains studied. The indicators of MIC for this sub-
stance appeared to be the lowest for S. aureus and
C. albicans (4.88 pg/mL). E. coli and S. enterica were
less sensitive to PHMG-HC and demonstrated no growth
in the presence of 19.53 ng PHMG-HC per 1 mL.
Among the representatives of the Enterobacteria-
ceae family used in the study K. pneumoniae sho-
wed the highest resistance since the bacteriostatic
effect was obvious only when the concentration of
PHMG-HC was 39.06 pg/mL. P aeruginosa appeared
to have the similar level of resistance. Therefore,
PHMG-HC was the most active in inhibiting the
growth of E. coli and S. enterica, but it was 8 times
less effective against K. pneumoniae and P. aerugi-
nosa (see Tab.).

Summarizing the results of the antimicrobial ac-
tivity assessment it should be noted that CMU-211
has a high activity against C. albicans and S. aureus
and a marked effect on E. coli and S. enterica. The re-
latively low activity of CMU-211 was reported against
K. pneumoniae and P. aeruginosa, however, the ef-
fect on P aeruginosa was consistent with the activity
of PHMG-HC applied alone.

According to the multiplicity of difference be-
tween MICs and MBCs/MFC for individual species of
microorganisms the activity of the HDS + PHMG-HC
composite (i.e. CMU-211) is similar to that of PHMG-HC
(see Tab.). Thus, a twofold increase in the concen-
tration of both substances converts the bacterio-
static/fungistatic effect against P. aeruginosa and
C. albicans into a bactericidal and fungicidal effect,
respectively. PHMG-HC demonstrated more promi-

References

nent growth-inhibiting effect against S. aureus (MIC
of PHMG-HC was 4.88 pug/mL vs 9.77 pg/mL for
CMU-211), but the MBC values were the same for
both substances (19.53 pg/mL). The antimicrobial
activity against E. coli was higher with PHMG-HC
since the MBC/MIC ratio was equal to 1; however,
the HDS+PHMG-HC composite gave the MBC/MIC
ratio of 2. For other microorganisms, the MBC/MIC
ratios were the same for both substances and were
equal to 1.

As far as we know, no similar studies assessing the
antimicrobial activity of the HDS + PHMG-HC com-
posite were found in the available literature. Qulé et
al. [9] studied the antimicrobial activity of PHMG-HC
and showed that complete death of E. coli could be
achieved when this substance was applied in the
concentration of 0.005 %. According to Gregirchak
etal. [13] MIC of PHMG-HC for E. coli and S. aureus
was 19 pg/mL and 9 pg/mL, respectively, it was
close to the estimates obtained in our study.

CONCLUSIONS

1. The 5 % suspension of HDS modified with
PHMG-HC polymer added in the ratio of 5:1 (i.e.
200 mg of the polymer per 1 g of the suspension)
developed at the Chuiko Institute of Surface Che-
mistry of the NAS of Ukraine, exhibits the marked
antibacterial activity against gram-positive, gram-
negative microorganisms, as well as C. albicans.

2. This HDS+PHMG-HC composite (CMU-211)
has showed the highest activity against S. aureus
and C. albicans. MIC and MBC/MFC are 9.77 pg/mL
and 19.53 pg/mlL, respectively, calculated with ref-
erence to PHMG-HC.

3. The composite has been found to have diffe-
rent activities against gram-positive and gram-nega-
tive bacteria. Gram-negative microorganisms, such
as E. coli, P aeruginosa, S. enterica and K. pneumo-
nia, have been found to have slightly lower sensi-
tivity to the composite compared to the gram-pos-
itive S. aureus. It is assumed that this difference may
be associated with the peculiarities of the bacterial
wall structure. However, these hypothesis needs fur-
ther testing.

Conlflict of interests: authors have no conflict
of interests to declare.

1. Antibiotic resistance-the need for global solutions / R. Laxminarayan, A. Duse, C. Wattal et al. // Lancet Infect. Dis. - 2013. -
Vol. 13 (12). - P. 1057-1098. https://doi.org/10.1016/s1473-3099(13)70318-9

2. Chambers, H. F. Waves of resistance : Staphylococcus aureus in the antibiotic era / H. F. Chambers, F. R. DeLeo // Nat. Rev.
Microbiol. - 2009. - Vol. 7 (9). - P. 629-641. https://doi.org/10.1038/nrmicro2200

3. European Centre for Disease Prevention and Control. Antimicrobial resistance surveillance in Europe 2015. Annual Report
of the European Antimicrobial Resistance Surveillance Network (EARS-Net). Stockholm : ECDC, 2017.

4. Association between fluoroquinolone resistance and mortality in Escherichia coli and Klebsiella pneumoniae infections : the
role of inadequate empirical antimicrobial therapy / E. Lautenbach, ]. P. Metlay, W. B. Bilker et al. // Clin. Infect. Dis. - 2005.

- Vol. 41 (7). - P.923-929. https://doi.org/10.1086 /432940

5. Gaynes, R. National Nosocomial Infections Surveillance System. Overview of nosocomial infections caused by gram-negative bacilli /
R. Gaynes, J. R. Edwards R. A. Weinstein // Clin. Infect. Dis. - 2005. - Vol. 41 (6). - P. 848-854. https://doi.org/10.1086 /432803



ISSN 1562-725X (Print) KLINICNA FARMACIA. — 2019. - Vol. 23, No. 1 ISSN 2518-1572 (Online) 35

6.

10.

11.

12.

13.

Epidemiology, clinical presentation, laboratory diagnosis, antimicrobial resistance, and antimicrobial management of in-
vasive salmonella infections / J. A. Crump, M. Sj6lund-Karlsson, M. A. Gordon, C. M. Parry // Clin. Microbiol. Rev. - 2015. -
Vol. 28 (4). - P.901-937. https://doi.org/10.1128/cmr.00002-15

Zhou, Z. Interactions of biocidal guanidine hydrochloride polymer analogs with model membranes : a comparative biophysi-
cal study / Z. Zhou, A. Zheng, ]. Zhong // Acta Biochim. Biophys. Sin (Shanghai). - 2011. - Vol. 43 (9). - P. 729-737. https://
doi.org/10.1093/abbs/gmr067

Zhou, Z. Polyhexamethylene guanidine hydrochloride shows bactericidal advantages over chlorhexidine digluconate against
ESKAPE bacteria / Z. Zhou, D. Wei, Y. Lu // Biotechnol. Appl. Biochem. - 2014. - Vol. 62 (2). - P. 268-274. https://doi.
org/10.1002/bab.1255

Polyhexamethylene guanidine hydrochloride-based disinfectant: a novel tool to fight meticillin-resistant Staphylococcus
aureus and nosocomial infections / R. Oulé, M. K. Azinwi, A. M. Bernier et al. // J. Med. Microbiol. - 2008. - Vol. 57 (12). -
P.1523-1528. https://doi.org/10.1099/jmm.0.2008/003350-0

Gilbert, P. Cationic antiseptics: diversity of action under a common epithet / P. Gilbert, L. E. Moore // J. Appl. Microbiol. -
2005.-Vol. 99 (4). - P.703-715. https://doi.org/10.1111/j.1365-2672.2005.02664 X

Hiuak, O. B. locati/pkeHHSI aHTUTOKCUYHUX BJIACTUBOCTEMN cycneH3ii BUcokogucnepcHoro kpemuesemy / O. B. Hinak // Ak-
TyaJIbHi Po6JIeMHU Cy9acHOI MeAUIMHU : 61 MiXKHAp. HAayK.-MPAKT. KOH®. CTYAEHTIB i MOJIOJUX BUeHHUX, 24-26 x0BTHs 2007:
Te3u gonoBigen. — K., 2007 - 247 c.

YKpauHCKasi KoJljleKus MukpoopranusmoB. KaTasor kysnbeTtyp / B. C. [logropckuii, O. U. Konodask, E. A. KunpuaHosa,
0. P.I'Bo3gsk. - K.: HaykoBa aymka, 2007. - 270 p.

I'peripuak, H. EdexTuBHicTh aii koM6iHOBaHuX Ae3indekTanTiB / H. I'peripuak, T. lynuna, T. Mopauy // Ukrainian Food
J.-2013.-Vol. 2, Issue 3. - C. 366-373.

References

1.

10.

11.

12.

13.

Laxminarayan, R., Duse, A., Wattal, C.,, Zaidi, A. K. M., Wertheim, H. F. L., Sumpradit, N,, ... Cars, 0. (2013). Antibiotic resist-
ance - the need for global solutions. The Lancet Infectious Diseases, 13(12), 1057-1098. https://doi.org/10.1016/s1473-
3099(13)70318-9

Chambers, H. F, DeLeo, F. R. (2009). Waves of resistance: Staphylococcus aureus in the antibiotic era. Nature Reviews Micro-
biology, 7(9), 629-641. https://doi.org/10.1038/nrmicro2200

European Centre for Disease Prevention and Control. Antimicrobial resistance surveillance in Europe 2015. Annual Report of
the European Antimicrobial Resistance Surveillance Network (EARS-Net). Stockholm: ECDC, 2017.

Ebbing, L., Metlay, J. P, Bilker, W. B., Edelstein, P. H., & Fishman, N. 0. (2005). Association between Fluoroquinolone Resist-
ance and Mortality in Escherichia coli and Klebsiella pneumoniae Infections: The Role of Inadequate Empirical Antimicrobial
Therapy. Clinical Infectious Diseases, 41(7), 923-929. https://doi.org/10.1086/432940

Weinstein, R. A, Gaynes, R., & Edwards, J. R. (2005). Overview of Nosocomial Infections Caused by Gram-Negative Bacilli. Clini-
cal Infectious Diseases, 41(6), 848-854. https://doi.org/10.1086/432803

Crump, J. A, Sj6lund-Karlsson, M., Gordon, M. A, & Parry, C. M. (2015). Epidemiology, Clinical Presentation, Laboratory Diag-
nosis, Antimicrobial Resistance, and Antimicrobial Management of Invasive Salmonella Infections. Clinical Microbiology
Reviews, 28(4), 901-937. https://doi.org/10.1128/cmr.00002-15

Zhou, Z., Zheng, A., & Zhong, ]. (2011). Interactions of biocidal guanidine hydrochloride polymer analogs with model mem-
branes: a comparative biophysical study. Acta Biochimica et Biophysica Sinica, 43(9), 729-737. https://doi.org/10.1093/
abbs/gmr067

Zhou, Z., Wei, D,, & Lu, Y. (2014). Polyhexamethylene guanidine hydrochloride shows bactericidal advantages over chlorhexidine
digluconate against ESKAPE bacteria. Biotechnology and Applied Biochemistry, 62(2), 268-274. https://doi.org/10.1002/
bab.1255

Oule, M. K,, Azinwi, R, Bernier, A.-M., Kablan, T,, Maupertuis, A.-M., Mauler, S., ... Diop, L. (2008). Polyhexamethylene guani-
dine hydrochloride-based disinfectant: a novel tool to fight meticillin-resistant Staphylococcus aureus and nosocomial infec-
tions. Journal of Medical Microbiology, 57(12), 1523-1528. https://doi.org/10.1099 /jmm.0.2008/003350-0

Gilbert, P, & Moore, L. E. (2005). Cationic antiseptics: diversity of action under a common epithet. Journal of Applied Micro-
biology, 99(4), 703-715. https://doi.org/10.1111/j.1365-2672.2005.02664.x

Nitsak, O. V. (2007). Aktualni problemy suchasnoi medytsyny: 61 mizhnarodna naukovo-praktychna konferentsiia studentiv i
molodykh vchenykh, (24-26.10.2007). Kyiv, 247.

Podgorskyi, V. S., Kotcofliak, O. I, Kiprianova, E. A., Gvozdiak, O. R. (2007). Ukrainian collection of microorganisms. Cultures
catalogue. 2nd ed. Kyiv: Naukova Dumka, 270.

Gregirchak N, Lupyna T, Mordych T. (2013). Ukrainian food journal, 2 (3), 366-373.



36  ISSN 2518-1572 (Online) KAIHHHA PAPMALIA. —2019. - T. 23, Ne 1 ISSN 1562-725X (Print)

Information about authors / Bidomocmi npo asmopie | Ceedenust 06 asmopax

Doroshenko A. L, teaching assistant of the Department of Pharmacology, Bogomolets National Medical University.

E-mail: annadoroshenko2015@gmail.com

JlopoweHko A. I, acucteHnT kadezapu dapmakosorii, HanionaneHuit Meguunuii yaisepcutet iMeHi O. 0. Boromoubris.

E-mail: annadoroshenko2015@gmail.com

Jopouwenko A. H., accucteHT Kadeapsl papmakosioruy, HarjmoHanbHbIA MeJUIMHCKUN yHUBEPCUTET UMeHH A. A. Boromouibnia.
E-mail: annadoroshenko2015@gmail.com

Balko 0. B., Candidate of Biology (Ph.D.), senior researcher of the Department of Antibiotics, Zabolotny Institute of Microbiology

and Virology of the National Academy of Sciences of Ukraine (https://orcid.org/0000-0003-2635-3464)

Basko O. b., kanguaat 6i0J10TiYHUX HAyK, CTapIIUHA HAyKOBUH CIIBPOOITHUK BiALiny aHTU6IOTHKIB, [HCTHTYT MiKpo6iosorii

i Bipycoutorii imeni /I. K. 3a6os0THOro HAH Ykpainu (https://orcid.org/0000-0003-2635-3464)

Basko A. B., kanauaT 6M0I0THYeCKHX HayK, CTapPLUIMKA HAyYHBIH COTPY/AHUK OT/ie/1a aHTUOHMOTHKOB, WHCTUTYT MUKpOGHOIOTHH

u Bupycosiorur uMeHnu /l. K. 3a6osnotnoro HAH Ykpaunsl (https://orcid.org/0000-0003-2635-3464)

Voronin Y. P, Doctor of Chemistry (Dr. habil.), senior researcher, head of the Laboratory of Oxides Surface Modification,

Chuiko Institute of Surface Chemistry of the National Academy of Sciences of Ukraine

BopoHiH €. I1., [oKTop XiMiYHUX HayK, CTapIIKM{ HAYKOBUH CNiBPOGITHHUK, 3aBifyBay JJabopaTopil Mo piKyBaHHS OBEPXHI OKCUJIB,
[HcTuTyT XiMii noBepxHi imeni O. O. Uyiika HAH Ykpainu

BopoHuH E. ®., [0OKTOp XMMUYECKUX HAyK, CTApIINHA HAyYHbIH COTPYAHUK, 3aBe YOI 1JabopaTopred MoAUPpHKALUH TOBEPXHOCTH
OKCHUJI0B, UHCTUTYT XMMUU TOBEPXHOCTH UMeHH A. A. Uyiiko HAH YkpauHst

Doroshenko A. M., Candidate of Medicine (Ph.D.), teaching assistant of the Department of Pharmacology, Bogomolets National Medical
University

Jopouenko A. M., kaHauAaT MeIMYHUX HAayK, aCUCTEHT Kadeapu papmaxoJiorii, HarjioHanbHUI MeAMYHUE YHIBEPCUTET

imeHi O. O. Boromoubisg

Jopowenko A. M., KaH AT MeJULIMHCKUX HayK, aCCUCTEHT Kadepbl papMakossoruu, HarmoHanbHbBIN MeJUIIMHCKUNA YHUBEPCUTET
uMeHHU A. A. BoroMosbia

Zaychenko G. V., Doctor of Medicine (Dr. habil.), professor, head of the Department of Pharmacology, Bogomolets National Medical
University (https://orcid.org/0000-0002-3506-4800)

3aiiueHko I B., OKTOp MeJUYHUX HAyK, Tpodecop, 3aBigyBau kadpenpu papmaxoJiorii, HarjionasnbHUM MeAMYHUHN YHIBEPCUTET

imeni O. 0. Boromousbug (https://orcid.org/0000-0002-3506-4800)

3aiiueHko A. B., [OKTOp MeIMLIMHCKUX HayK, Tpodeccop, 3aBeyloias kapeapoit papmMakosoruu, HauroHaabHbIN MeAUIMHCKHI
yHuBepcuTeT uMeHH A. A. Boromouibia (https://orcid.org/0000-0002-3506-4800)

Mailing address: 34, Victory Ave., Kyiv, 03057, Ukraine, Bogomolets National Medical University. Tel.: +380639757252.

Adpeca das aucmysarus: 03057, M. Kuis, np. [lepemory, 34, kadpeapa dapmaxosiorii HMY imeni O. O. Boromosbus. Tesr.: +380639757252.
Adpec da5 nepenucku: 03057, . Kues, np. [1o6exbl, 34, kapenpa ¢apmakosorur HMY umenu A. A. Boromoubna. Tes.: +380672761443.

Hagiiinia go pepakuii 24.12.2018 p.



ISSN 1562-725X (Print) KLINICNA FARMACIA. — 2019. - Vol. 23, No. 1 ISSN 2518-1572 (Online) 37

YIIK 615.065:54.061/.062:547.712.22:001.8 https://doi.org/10.24959 /cph;j.19.1482
JI. 0. Tomaposcweka, C. B. bawpka, C. A. Kapnywiuna

HanjonasbHui papmMalieBTUUHUN YHIBEPCUTET

PO3POBKA YMOB AHAJIITUYHOI JIATHOCTUKH OTPY€EHBb
ATOMOKCETHUHOM

ATOMOKCETHH € OJHUM 3 OCHOBHUX JIIKapCbKUX IpenapariB AJis JiKyBaHHS CUHJPOMY AedillUTy yBard i rinepakTus-
HocTi. [IpenapaT HeoHOpPa30BO 6YB MPUYMHOIO JIETAJBHUX OTPYEHD. [laHi 3 BUSHAYEHHA aTOMOKCETHHY B Giosioriv-
HOMy MaTepiaJi B JiTepaTypi BiICyTHI.

MeTa aocaijxeHH:A. BcTaHOBJIeHHS pO3pi3HAIBHOI CIPOMOXKHOCTI BiJHOCHO aTOMOKCETHHY 3araJlbHONPUUHATUX Y
XiMiKO-TOKCHKOJIOTIYHOMY aHaJIi3i MeTO/iB i130/1F0BaHHS JIIKapChKUX PEYOBHH 3 6i0/IOriYHOTO MaTepiaJy.

Marepianu Ta MeToau. JlocaixkeHHS TPOBOAU/IM 3 MOJle/IbHUMU NTP0o6aMU NeYiHKU TBapUHHU, AKI MiCTUIM OCTIKY-
BaHUM Npemnapar. BusiBJieHHs Ta KiJibKiCHe BU3HaYeHHSAM aTOMOKCETHHY B €KCTPaKTax NPOBOAHJ/IM 3a JOIOMOTOI0
MeTO/iB TOHKOIIAapoBoi XxpoMaTorpadil, koJbopoBUX peakliit Ta YP-cnekTpodoTomMeTpil.

Pe3ynbraTH. EQekTuBHICTE i30/110BaHHSA npenapaty 3a MeTozoM A. O. BacunbeBoi ckiagana 31,6 + 3,0 %, 3a meTozoM
Craca-OtTo - 25,6 * 2,9 %, 3a MmeTozioM B. I1. KpamapeHka - 26,8 + 2,8 %. BcranosseHi Mmexi BusiByieHHs (LOD) Ta kinbkicHo-
ro BusHauyeHHs (LOQ) YO-cnekTpodoTOMETPUYHOI'O METOAY BU3HAYEHHSI aTOMOKCETHHY B 6ioJioriyHOMY MaTepiasi
B 3aJIEXKHOCTI Bif MeToay npo6omnigroroBku. 3HadeHHs LOD Ta LOQ cksiazganu BignosigHo 5,3 ta 16,2 Mxr/mi (npu
BUKopucTaHHI MeToAy A. O. BacunbeBofi) i 2,3 ta 7,1 Mxr/ma (npu BukopuctanHi Metoy B. 1. Kpamapenka), o ne-
peBULLyBaJIO Bi/JIOBi/IHI 3HaYeHHS1, OTPUMaHI JiJIsl CTAaHJAPTHUX PO34YUHiB aToMoKceTUHY (1,8 Ta 5,6 MKr/mJ, Biano-
BifHO). 3nauenHs LOD Ta LOQ, mo Bignosiganu i3onroBanHIO 3a MeTooM Ctaca-OTTo, ctanoBuau 1,7 ta 5,3 MKr /M,
BiZiTOBiHO.

BucHoBKHU. HaiiBuy cesieKTUBHICTb Y®-crieKTpopOTOMETPUUHOI0 METO/LY BUSHAUEHHSI aTOMOKCETHHY y GioJioriy-
HOMY MaTepiaJi o BifHOIIEHHIO 10 MATPUYHUX KOMITIOHEHTIB 3a6e3mnedyBaJsio i3o1t0BaHHsA 3a MeTosoM Ctaca-OTToO.

Katouoei cs108a: aTOMOKCETHH; 3arajibHi MeTO/11 i30/1I0BaHHS; TOHKOLIapoBa xpoMaTtorpadis; YP-cnektpodoToMeTpist

L. Yu. Tomarovska, S. V. Baiurka, S. A. Karpushyna
National University of Pharmacy
Development of the analytical diagnostics of atomoxetine poisonings

Atomoxetine is one of the main drugs used for the treatment of attention-deficit/hyperactivity disorder. The drug has
repeatedly been the cause of fatal poisonings. Data on atomoxetine determination in the biological material are missing
in the literature.

Aim. To determine the recovery of the methods generally accepted in chemicotoxicological analysis for drug isolation
from the biological material with regard to atomoxetine.

Materials and methods. The study was performed with the model animal liver samples containing the drug under
research. The detection and quantitative determination of the drug in the extracts was performed using thin-layer
chromatography, color reactions and UV spectrophotometry.

Results. The recovery of the drug isolation was of 31.6 + 3.0 % according to A. A Vasylieva’'s method, 25.6+2.9 % ac-
cording to Stas-Otto’s method, and 26.8 + 2.8 % according to V. Ph. Kramarenko’s method. The limits of detection (LOD)
and quantitative determination (LOQ) of the UV-spectrophotometric method for determination of atomoxetine in the
biological material depending on the sample preparation method were determined. The LOD and LOQ values were 5.3
and 16.2 pg/ml (using A. A. Vasylieva’s method) and 2.3 and 7.1 pg/ml (using V. Ph. Kramarenko’s method), respec-
tively. These values exceeded the corresponding values obtained for the standard solutions of atomoxetine, they were
of 1.8 and 5.6 pg/ml, respectively. The LOD and LOQ values corresponding to isolation by Stas-Otto’s method were of
1.7 and 5.3 pug/ml, respectively.

Conclusions. Isolation according to Stas-Otto’s method has provided the highest selectivity of the UV-spectrophoto-
metric method for atomoxetine determination in the biological material with regard to the matrix components.

Key words: atomoxetine; general isolation methods; thin-layer chromatography; UV-spectrophotometry

JI. I0. Tomapoeckas, C.B. baiopka, C. A. Kapnywiuna
HayuoHanwsHblll papmayesmuyeckuli yHugepcumem
Pa3pa6oTKa yc/10BUll aHAIUTUYECKOU JUAarHOCTUKY OTPaBJIEHUA aTOMOKCETUHOM

ATOMOKCETHH SIBJISIETCA OZIHUM M3 OCHOBHBIX JIEKapCTBEHHBIX IIPeNapaToB JJIf JIeUeHUsI CHHApPOMa JlepUIuTa BHU-
MaHUs U TUIEPAaKTUBHOCTH. [IpenapaT HEOJHOKPATHO OblJ IPUYHMHOM JIeTaJbHbIX OTpaBeHUH. /laHHbIE 110 onpeje-
JIEHUI0 aTOMOKCeTHHA B 6M0JIOTHYECKOM MaTepHasle B IUTepaType OTCYyTCTBYIOT.

Iles1b McC/IeA0BaHUA. YCTAaHOB/IEHHE pa3peliaoileil Cnoco6HOCTH OTHOCUTEbHO aTOMOKCETHHA OOLIeNPUHATHIX B
XMUMUKO-TOKCHKOJIOTHYECKOM aHaIM3€e METO/0B U30JIMPOBAHUS JIEKAaPCTBEHHbIX BEIECTB U3 GUO0JIOTHYECKOTO MaTe-
puasa.
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MartepwuaJibl M1 MeTOABI. HcciefoBaHusA IPOBOJUIIN C MOZebHBIMU NPo6GaMy eYeHH )KUBOTHOTO0, COZlepKalliUX HC-
cnenyeMblid npenapaT. OGHapy»KeHHe U KOJIMYeCTBEHHOE OlNpe/ie/ieHHe aTOMOKCETHHA B 9KCTPAKTaX MPOBOAUIIHU C
MTOMOIIbI0 METO/JOB TOHKOCJOMHOM XpoMaTorpaduy, [[BeTHbIX peakiui u Y P-cnekTpodpoTomMeTpHu.

PesyabraThl. 3G PEKTUBHOCTDL H30JIMPOBaHUS MpenapaTa no Metoay A. A. BacunbeBoit coctaBuna 31,6 + 3,0 %, no
MeTtoay Craca-OtTo - 25,6 + 2,9 %, mo meToxy B. ®. KpamapeHnko - 26,8 + 2,8 %. YcTraHOBJIeHBI Tpe/ie/Ibl 0OGHAPYKeHUS
(LOD) u kostnyectBeHHOTO onpeeseHus (LOQ) YP-cnekTpodpoToMeTpUIECKOT0 METO/IA OTIpeie/IeHUSI aTOMOKCETHU-
Ha B 6M0JIOTUYECKOM MaTepuaJie B 3aBUCHMOCTH OT MeTo/ia Npo6onoAroToBky. 3HayeHus LOD u LOQ coctaBuin
COOTBeTCTBeHHO 5,3 11 16,2 MKr/MJ1 (ITpHU Mcno/1b30BaHUU MeToza A. A. BacuibeBoii) u 2,3 1 7,1 MKr /M1 (IpY UCITOJTb-
30BaHHUU MeToza B. @. KpamapeHKo), 4TO NpeBBIILIAI0 COOTBETCTBYIOIMe 3HAYEeHUs, I0JyYeHHble A5 CTaHJAPTHBIX
pacTtBOopoB aToMokceTuHa (1,8 u 5,6 MKr/mi1, cooTBeTcTBEHHO). 3HayeHus1 LOD u LOQ, cooTBeTCTByOLHE U30JIUPO-
BaHUI0 1o MeToxy Craca-OTTo, cocTaBsiiu 1,7 ¥ 5,3 MKI'/MJI, COOTBETCTBEHHO.

BblBOﬂbI. HaI/I6OJ'Ib].LIyI-O CEeJIEKTUBHOCTb y(D-CHeKTpOQ)OTOMeTpI/I‘{eCKOI‘O MeTo/Ja onpejesieHUsd aTOMOKCETHHA B 61010~
TMY€CKOM MaTepuaJie 10 OTHOLIEHHWIO K MaTPUIHBIM KOMIIOHEHTaM 06eCreyrBaso H30JIMPOBAHUKE I10 METOAY Craca-OTTo.

Ktoyesvle c/108a: aTOMOKCETHH; 06111ie METO/Ibl U30JIMPOBaHMsT; TOHKOC/IOHHas1 xpoMaTtorpadust; Y P-criekrpodoToMeTpust

ToMokceTuH ((3R)-N-metun-3-(2-meTu-
¢deHokcn)-3-dpeninnponan-1-amin) € ofHUM

3 OCHOBHUX JIIKAPCBKUX IIpenaparis /s JiKyBaH-
HS CMHApoMY AediuTy yBaru i rinepakTUBHOCTI
y AiTed Ta JO0pOCaUX, AKUHN He € ICUXOCTUMYJISA-
TopoM [1, 2]. @apmMakoJioridyHa Aist aTOMOKCETUHY
3yMOBJIEHA BUCOKOCEJIEKTUBHUM IIOTYKHUM iHTi-
OyBaHHSIM NIPeCUHANTHYHUX IEPEHOCHUKIB HOpa-
ApeHaJsiny. [Ipy npoMy npenapar Ma€e MiHiMasb-
HY CIIOPIZHEHICTH 0 IHIIMX HOpPaJpeHepriYHux pe-
LEeNTOpPiB, a TAKOX 10 PeleNTOPiB iHILIUX HEUPO-
TpaHCMIiTTepiB. ATOMOKCETHH Ma€ P/ MoOGIiYHUX
edpekTiB [2, 3], 3 AKUX HaAWUOIIbII CepHO3HUM
YCKJIQAHEHHSIM € M0s1Ba CyIUJaIbHUX AYMOK [4].

[Ipenapat HeoHOPa30BO 6YB IPUYHUHOIO CMep-
TeJIbHUX OTPYEHD [4-6]. JleTanbHi KOHLEHTpawil
ATOMOKCEeTHHY y IIediHIli, 3apeecTpoBaHi y pi3HUX
BUIIAJIKaX OTPYEHb, 3HAXOAWJIMCb y MeXaxX Bij
0,44 no 29 mr/kr [6]. OckinbKy KJiHIYHA Ta MaTo-
Mop¢osIoTiuHa KApTUHA OTPYEHHS BKa3aHUM Ipe-
[1apaTOM € HeXapaKTEepPHOI0, BaXKJUBOI'0 3Ha4Y€H-
Hsl HA0YBAIOTh METOAY aHATITUYHOI JiarHOCTUKH
TaKHUX OTPYEHD.

3anmponoHoBaHi GioaHaITUYHI METOU BU3HA-
YeHHs aTOMOKCETHHY B IlJIa3Mi KpOBi 3a J0110MO-
ror BUCOKoedeKTHUBHOI piAnHHOI xpoMaTorpadii
3 YO- [7-9], dpsnroopomerpudHuM [10], Mac-cieKT-
pomeTpuyHuM [11, 12] neTeKTyBaHHSIM, METOA0M
KarisispHoro esiekTpodope3sy [13]. [Ipu gocaimken-
Hi 6io/10TiYHOrO MaTepialy Ha MPUCYTHICTB JTiKapCh-
KHX PEYOBHH B YMOBAX TOKCUKOJIOTIYHOI'O CKPUHIH-
ry Ipo6omiAroToBKY, 3a3BU4aM, MPOBOAATH 3a JI0I0-
MOTOI0 3araJibHUX MeTo/iB i3os0BaHH4 (A. O. Ba-
cunbeBoi, Craca-OTro, B. I1. KpamapeHnka) [14, 15].
JlaHi 3 BUABJIEHHA Ta BU3HAYEHHS aTOMOKCETHHY
B GiosiorivHoMy MaTepiasi B siiTepaTypi BifiCy THI.

MeToto focaiKeHHS 6yJ10 BCTAHOBJIEHHS PO3-
PI3HAJIBHOI CIIPOMOKHOCTI BiZJHOCHO aTOMOKCETH-
HY 3araJIbHONPUHHATHUX Y XIMiKO-TOKCHKOJIOTTYHO-
My aHaJi3i MeTOZiB i30/II0BaHHA JIIKAPCbKUX pe-
YOBUH 3 6i0JIOTIYHOTO MaTepiaJy.

Marepiaau Ta MeTOAU

Jns focnimykeHHS BUKOPUCTOBYBaJIM CyOCTaH-
1[il0 aTOMOKCETHHY, sIKa 6y/1a BU/jiJieHa 3 JIiKapCh-

koro 3aco6y «CtpaTtTepa» (7 karcys o 60 Mr) BU-
po6uunTsa «Lilly» (Yexist) 3a MeToAMKOO, HaBeje-
HOI0 B po60Ti [16].

Jlocaii»)xeHHA TPOBOAUIIH 3 MOJIe/IbHUMU MPO-
6aMu Mev4iHKU TBApUHH, AKi MiCTHIN AOCTiKY-
BaHMU npemnapar. Jyis nuporo g0 20 r nmoApi6HeHOi
MeYviHKY 0/laBajIv 10 2 MJI BOJHOTO pO34YHHY aTO-
MOKceTUHY, 1110 MicTUB 2000 MKIr aTOMOKCETUHY-
OCHOBY, i 3asuianu Ha 24 roj. [lapanenbHo cTa-
BUJIM XOJIOCTI AOCTiIH.

BusiBJIeHHs Ta KIJIbKiCHE BHM3HA4yeHHAM aTo-
MOKCETHHY B eKCTpaKTaxX NPOBOJMJIH 3a J0IIOMO-
ro0 MeTO/IiB TOHKOIIapoBoi xpoMartorpadii (TLIX),
KOJIbOPOBUX peakiii Ta YP-crnektpodoTomeTpii,
YMOBH SIKHX 6yJI0 BCTAHOBJIEHO Y NONEPEAHIX J0-
caimxeHHsax [16, 17].

Ilpo6onideomoska. ATOMOKCETHH i30J110BaH 3
MOJIeJTbHUX P06 MeYiHKU eKCTPaKIIE0 BOZO0, Mijl-
KHCJIEHOI0 KHCJIOTOI OKCAaJaTHOW (32 METOA0M
A. 0. Bacusib€BOi), €TaHOJIOM, iAKUCIEHUM KUCJI0-
TOI0 OKcaJlaTHOIO (3a MeTogoMm Ctaca-OTTo0), BO-
J1010, MiIKMCIEHOI0 KUCJIO0TOI0 Cy/bdaTHOIO (3a Me-
TogoM B. [1. KpamapeHka) 3rifjHo 3 3arajibHOPUK-
HATUMU MeToAuKaMu [15]. [Ipy boMy 3MeHIINB-
IIM HaBaXKKy 6ioJsioriyHOro 06’eKTa B 'ATh pasis,
06'€MH OpraHiYHMX PO3YNHHHKIB 3MEHLIYBa/IN B/IBiUi.
OTpuMaHi x/10podOpMHi eKCTPaKTH MiAfaBasH J10-
JaTKoBiM ekcTpakuiiinii Ta THIX-ouuctyi. s npo-
ro xJ1opopOpPMHi eKCTPaKTU NepeHOoCHId 10 dap-
¢dbopoBoi yalIKK, BUNTAPOBYBAJIY IX HA BOJIsIHIHN GaHi
npu TeMmnepatypi He Bulle 40 °C. Cyxuil 3a/1UILI0K
po3uuHsaan y ¢papdoposiit vamniy 20 ma 0,1 M
PO34YMHY KUCJIOTH XJIOPU/IHOI, BMICT YallIKU peTeb-
HO NepeMillyBaJiy, IepeHOCUIN 10 AiTUIbHOI Jil-
KM 1 KUCJIMH po34uH ABiui (mo 10 mu) 360BTYyBa-
JI1 3 [IIeTUJIOBUM eTepoM, BiikuJawdu dpasy opra-
HIYHOr'0 po34MHHUKA. [lic/is 1boro KUCIUM BOAHUMN
3aJIMIIOK MiAayroByBaiu 10 % po3urMHOM HaTpito
rigpokcuay no pH 11-12, HacudyBaJsiv BOAHUU pO3-
YMH aMOHilo cysibdaToM i ABiui eKcTparyBasu aTo-
MOKCeTHH XJiopodpopMoM 1o 10 MJ1 KOXKHOTO pasy.
Xs0podopMHi BUTSKKHK QiIbTPyBaIn Yyepe3 narme-
poBuii ¢inbTp 3 0,5 r 6e3BOAHOrO HATPItO Cyabda-
Ty J10 MipHOi Kos161 MicTKicTio 10 MJ1 i JoBOgUIH
Jl0 TIO3HAYKHU XJIOPOOPMOM.
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Big6upanu 5 Ms1 XJ1opoGOPMHOTO eKCTPAKTY,
nepeHocusu oro Ao dapdopoBoi yalku, BUna-
pOBYBaJH 10 MiHiMasibHOTO 06'eMy (0,05 Mu1) i Ha-
HOCUJIM CMYTOI0 Ha JIiHilo cTapTy XpoMaTorpadiu-
HOI IJIaCTUHU o6paHoro Tumy. Ha Bifictani 2 cM Bif
BKa3aHOI CMyryd HaHOoCUJIM 10 MKJI CTaHJ@pTHOIO
PO3YHMHY aTOMOKCETHHY B MeTaHOJi (2 Mr/mu).
Y TpeTio TouKy HaHOCHIH 0,5 MJI XJ10pOdOPMHOTO
eKCTPaKTY, BUIAaPEHOT0 [0 MiHiMaJIbHOr0 06’eMy
(0,05 mu1). AHasIOTiYHO Ha MJIACTHHY HAaHOCUIH 0,5 MJT
Ta 5 MJI X0JIOCTOI'O0 eKCTPaKTYy, BiANOBIJHO, Y TOY-
Ky Ta CMyrow. B gocsii>xeHHi BUKOpUCTOBYBaJ/IU
xpomarorpadiuni mmactuHu Sorbfil (cuiikarenb
CTX-1 BE, Tun nignoxku - [IET®, 38’a3y104a pevo-
BUHA - CUIiKa30Jib, GppakKIiisg — 8+12 MKM, TOBIUIU-
Ha mapy - 100 MM, po3Mip miactux 10 x 10 cm)
abo Merck (Silica gel 60 F254, po3mip 10 x 20 cMm,
HimeuuuHa).

XpoMaTorpamMy po3BHBaJIU NOCAILOBHO y [1BOX
pyxomux ¢aszax: xjsiopodopM i eTusaneTaT - MeTa-
HoJ1 - 25 % po34yuH aMoHi rigpokcugy (85:10:5).
XpoMmartorpaMy nposiBJsijid NOCAiL0BHO B YD-CBIT-
JIi, pO3YMHOM HIHTiZApPUHY B alleTOHi, a OTiM pe-
akTuBOM /lparennopda y mogudikauii 3a MyHbe,
3a/IMILAI0YU HEeNIPOsIBJIEHWMHU CMYTH, 1110 BiZjOBifa-
JIU 5 MJI eKCTPAKTIB, sIKi 6y/IM HaHEeCEeHi CMYTOI0.
ATOMOKCETHH eJII0I0Ba/Iv 4 MJI METAHOJIy 3 HENpo-
ABJIEHOI CMYTM XpOMaTOrpaMU Ha piBHi, 1110 BiJ-
MOBiZiaB MJIAMI CTaHZAPTHOTO PO3YUHY Npelnapa-
Ty (Rf = 0,74 Ha nuiiactuHax Sorbfil a6o Rf = 0,49
Ha mJ1acThHax Merck). AHaJIOTiYHO O/lep>KyBaJId XO-
JIOCTUU eNtoaT.

BusieneHHsi amomokcemuHy 8 X/10po@OpMHUX eKC-
mpakmax 3a donomozoro TLIX ma xpomozeHHUX pe-
akyiti. Ha aBi xpomaTorpadivyHi njactuHu obpa-
HOI'0 TUNY HaHocuau 1o 0,5 MJ1 focaifpKyBaHOT o
eKCTPaKTY, BUIIAPEHOT0 10 MiHIMaJIbHOTO 06’eMy
(0,05 mx), 0,5 M1 x010CTOTO EKCTpaKTy Ta 10 MKJI
CTaHAapTHOTO PO3YMHY aTOMOKCETUHY B METaHO-
Ji (2 mr/mia). Ha ogHy 3 mJacTUH Bci mpo6bu Ha-
HOCHUJIY ABivi. XpoMaTorpaMy po3BUBAJIU Y PyXO-
MUX Pasax: [UKJIOTeKCaH — TOJYeH — AiieTHUIaMiH
(75:15:10), TosryeH - aneToH - eTaHoJI — 25 % po3-
YMH aMOHilo rigpokcuay (45:45:7,5:2,5). Xpomaro-
rpamy, 1o MicTusa no ABi NPo6H JOCTiIKyBaHUX
eKCTPaKTiB, MPOsIBJIsIN peakTuBamMu Opeje i Mapki.
Jpyry xpomaTorpaMmy o6po6,isijii peakTuBoM MaH-
JlesliHa Ta napoio popmMasberiay nocaijoBHo (Mo-
nudikoBaHUM peakTuB ManpesiHa). Bigmivanu 3a-
6apBJIeHHs Ta iX epexo/u.

BusiesienHa ma KinbKicHe BUSHAYEHHA AMOMOKCe-
muHy 8 earoamax Y®-cnekmpogomomempuuHuM
Memodom. MeTaHOJIbHUM eJlloaT BUIIapOBYBaJIY, Cy-
XUU 3a/UIIOK po34uHsAIU B 5 Mu1 0,1 M po3uuHy
KHCJIOTU XJIOPUJHOI Ta 3HIMaan Y P-cneKTp oTpu-
MaHOI'0 Po34YMHy Ha crnekTpodoromeTpi CD-46
(JIOMO), criekTpa/nbHUM jania30H BUMIpIOBaHb CKJIa-

AaB Big 190 no 1100 M. YO-cneKTpu 3HiMaIu
y Alana3oHi A0BXUH XBUIb 225-320 HM y KIOBeTi
3 TOBILMHOO Wwapy 10 MM. Ak KOMIIeHcaliitHU po3-
YUH BUKOPUCTOBYBAJIM X0JIOCTUH esioaT. KoHLeH-
Tpallito Ipenapary B eJitoaTax (X, MKr/MJi) po3pa-
XOBYBaJIM 3a PiBHAHHAM I'pajyloBajbHOrO rpadi-
ka: y = (0,00455 + 4-10°)x + (0,016 + 0,005) (a5
Aoy 270 HM), AKMH Oy/10 BCTAaHOBJIEHO y NONEpe]-
HbOMY AocipkeHHi [17].

Pe3yibTaTH Ta iX 06rOBOPEHHA

MeToanKka mpo6omniAroToBKH, po3pobJieHa s
nposegeHHs THIX-ckpuninry Ta Y®-cnekrpodoTo-
MEeTPUYHOI'0 BUSHAYEHHSI aTOMOKCETHHY B 6ioJio-
riyHoMy MaTepiaJii, BKJIl0o4aJa eKCTpaKLilo npemna-
paTy HiKHCJIeHO00 BO010 abo MiIKUCIEHUM eTa-
HOJIOM 3TiZJHO 3 3araJIbHONPUHHATUMH MEeTOZlAMHU
i3ostroBaHHA 3a A. 0. BacusbeBorw, Ctacom-OTTOM
a6o B.Il. KpamapeHKOM, 10/,aTKOBY eKCTPaKLiHYy
Ta TIIX-o4uncTKy. MeToAMKa eKCTPaKLiHHOI 0YHCT-
KU Oy/1a ONTUMi30BaHa Ha OCHOBI OTpUMaHHUX HAMU
JAHMX 31 CTYIIeHs eKCTPaKLil aTOMOKCEeTUHY 3 BOJ-
HUX PO34YUHIB y 3aJiexkHOCTi Biz pH cepenoBuia,
NPUPOJIU OPTraHiYHOTO PO3YUHHUKA Ta IPUCYTHO-
cti BUcostoBaya [18].

BudassienHd aToMoKkceTuHy MmeTozoM TIIX npo-
BOJIWJIU B XJIOPODOPMHUX EKCTPAKTAX, IKi OY/IN OTPU-
MaHi mic/s1 104aTKOBOI eKCTPaKIiHOI OUUCTKY, B
yMOBax, pekoMeHioBaHux KomiTeToM 3 cucteMa-
TUYHOTI'0 TOKCUKOJIOTIYHOT0 aHas1i3y MikHapoaHOi
acomianii cynoBux TokcukoJioriB (TIAFT) ausis 3a-
rasibHoro TIIX-ckpuHiHry [5, 14]. XpomaTorpadiune
JOCJTi/>KEHHS MPOBOIU/IN 3 BUKOPHUCTAHHSM TPbhOX
pyXoMHUX $a3 Ta XpOMOTEHHUX PEaKTUBIB y TaKil
MOCiJ0BHOCTI: Y ®-CBITJIO, pO3UUH HiHTiAPHUHY, pe-
akTtuB [lparennoda, peaktuB Ppese, peaktuB Map-
Ki, MogMpiKoBaHUHN peakTUB MaH/eJiHa, 10 10-
3BOJISIJIO iZleHTUIKYBaTH aTOMOKCETHH y PUCYT-
HOCTI psily oTO CTPYKTYpPHUX Ta papMaKoI0Tiu-
HUX aHaJsoTiB [16].

3Ha4yeHHs R, aTOMOKCETHHY B eKCTPAKTaX CIiB-
11a/1aJ10 3 BEJIMYMHOI0 XpoMaTorpadivyHol pyxJiu-
BOCTI ITpenapaTy B CTaHAApTHOMY PO34MHI Ta CTa-
HOBUJIM B HAaCTYIHUX PyXOMUX daszax, BiZjoBiIHO,
Ha riactuHax Sorbfil Ta Merck: eTnanerar - MeTa-
HoJI - 25 % po34MH aMoHito rifpokcuay (85:10:5)
- 0,74 Ta 0,49, yuKJIOreKcaH — TOJYEH — JieTUJI-
amin (75:15:10) - 0,30 Ta 0,23, TosyeH - ale-
TOH - eTaHoJ - 25 % po34KH aMoHilo rifpokcuay
(45:45:7,5:2,5) - 0,56 Ta 0,47. [lpu gocaipxkeHH]
XO0JIOCTUX €KCTPAKTIB IJIAM 31 BKa3aHUMU 3HA4YeH-
HsAMU R He crocTepirasnu.

[Ipu nposiBJieHHI aTOMOKCETUHY Ha XpOMaTo-
rpaMax crocrepirajau (4yT/IUBiCTb, MKI y Ipo6i):
B Y®-cBiTni - dioseToBy dJiroopecieHlil0 MpU
254 1M (0,3) Ta 6.1i/10-K0BTY dJIH0OOpECLEHIil0 TPU
365 M (0,5), npu 06po6I1Ii HIHTiAPUHOM — pOXKe-
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Puc. 1. YP-cnekTp CBITAOMOrAMHAHHS ATOMOKCETUHY
(80,1 M pO34MHi KUCAOTU XAOPUAHOI), BUAIAEHOTO
3 NeYiHKM 3a MeToAOM Bacuabesoi A. O.

Bo-¢iosieToBe 3a6apBsieHHs (2,0), peakTuBoM /Jlpa-
reHzopda B moaudikauii 3a MyHbe (Moxe 6yTH
BUKOPUCTAHUH Mic/Is onepesHboi 06POOKHU MJIs-
MU HiHTiIpUHOM) — opaH:keBe 3abapsJieHHs (0,5),
peaktuBoM Ppege - cuHe 3a6apBiieHHd (1,0), pe-
akTUBOM Mapki - poxkeBe 3a6apBJseHHs (2,0), Mo-
AndikoBaHMM peakTUBOM MaH/ieJliHa — poxKeBe 3a-
GapBJIEHHS, 1110 ITepexoausio y koBTe (5,0). [Ipu mgo-
CJ1i/PKEHHI X0JI0CTUX EKCTPAKTIB BKa3aHHUX 3a6apB-
JIEHb He CIIOCTepirau.

[nenTHdiKamiro Ta KiJIbKiCHe BU3HAYEHHS Tpe-
napary Y ®-creKTpodpoTOMETPUYHMUM METO/O0M MPO-
BOJWJIM TICJIA JOAATKOBOI OYMCTKU €KCTPAKTIB Me-
TozoM THIX. CTyniHb enr0l0BaHHA aTOMOKCETHUHY
MeTaHoJIOM cKJaZaB 99,4 %. YO-cnekTp esroatis
3 XpoMaTorpam 6yB aHaJIOTiYHUM CIIEKTPY CTaH-
JlapTHOTO po34MHy aToMokceTUHY B 0,1 M kucJio-
Ti XJIopyAHiH [16] Ta MaB CMyTH NOIVIMHAHHS NIPU
270 £ 21277 * 2 um (puc. 1-3). YO-cnekTpu xo-
JIOCTUX €JIATiB MAaKCUMYMiB CBITJIONOIJIMHAHHA
NpY BKa3aHUX JOBXHWHAX XBUJIb HE MaJIU.

KoHueHTpauiro npenapaty B eJroaTax BU3Ha-
yau Y O-ciekTpodpoTOMETPUYHMUM METO/,0M 33 Me-
TO/AMKOI0, HaBeZieHo!o B po6oTi [17]. KisbkicHe Bu-
3Ha4yeHHsI NIPOBOJUJIU IPU JOBXUHI XBUJi 270 HM,
siKa BifmoBizasa Bunii inTeHcuBHOCTI. Kasi6py-
BaJIbHUH rpadik O6yB JiHINHUM y MexaX KOHLEeH-
Tpauii atomokceTuny 15,0-210 MKr/MJ1; 3Ha4YeH-
Hs Mexi BusBjieHHs (LOD) Ta Mexi KinibKicHOTO
BusHayeHHsA Ta (LOQ) craHoBuaM, BiZnmoBiZHO,
1,8 Mkr/mu1 Ta 5,6 MKT/MJI.

Pe3ysbTaTil KiJIbKiICHOrO BUSHAYE€HHSA aTOMOKCe-
THHY, BUZIIJIEHOTO 3 NTe4iHKU 3a MeTozaMHu A. O. Ba-
cunbeBoi, Ctaca-OtTo i B. I[1. KpamapeHka, HaBefie-
Hi B Ta6J1. 1. Ik BUIHO 3 JaHUX TAOJIMII, 3a JOIO0-
MOT0I0 3allPONIOHOBAHUX METOJHK 3 MEYIHKU MOX-
Ha BuzinTH 31,6 £ 3,0 %, 25,6 £2,9 %, 26,8+ 2,8 %
aTOMOKCETHHY, BiIIOBIHO.

Ha ocHOBI BeJIMYMH CBITJIONOIJIMHAHHA X0JI0-
CTHUX €JII0ATIB, OTPUMAHUX 3 BUKOPUCTAHHAM pi3-
HUX METO/IiB MPO6OIiATOTOBKH, 6YJIN PO3paxoBa-
Hi LOD Ta LOQ Y®-cnekTpodoTOoOMeTpUIHOTO Me-
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Puc. 2. YP-cnekTp CBITAOMOrAMHAHHS QTOMOKCETUHY
(80,1 M pO341HI KUCAOTU XAOPUAHOI), BUAIAEHOTO
3 neviHkK 3a metoaom Craca-OT1To
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Puc. 3. YP-cnekTp CBITAOMOrAMHAHHS ATOMOKCETUHY
(80,1 M pO34MHI KUCAOTU XAOPUAHOI), BUAIAEHOTO
3 NeviHkM 3a meToaoM KpamapeHka B. 1.

TOAY BU3HAUYEHHSI aTOMOKCETHHY B 6i0JIOTiYHOMY
MaTepiasi (Ta6J1. 2) 3a popMysaMu:

LOD = 3,3-S/b, (1)

LOQ = 10-S/b, (2)

Jie: S — cTaHiapTHE BiJIXWJIeHHS aHaJiTUYHOTO CHUT-
HaJly X0JI0CTOTO eJII0aTy;
b - koedilliEHT iHCTPYMEHTa/IbHOI Yy TIMBOCTI METOAY
aHauTi3y, AKUM TOPiBHIOE TAaHT€HCY KyTa HaXWJIy Ipsi-
MOJTHIFHOI ALIAHKY KasibpyBasibHOI psiMoi [19, 20].
fAx BugHO 3 TabJ1. 2, 3Ha4eHHs1 LOD Ta LOQ, mo
BiZimoBiZjat0Th Npo6OMiAroTOBIi 3 BUKOPUCTAHHAM
MeToziB A. O. BacusbeBoi Ta B. [1. KpamapeHnka, ne-
PEBUIIYIOTH BiANIOBiIHI 3Ha4eHHS], OTPUMaHIi JJ1s
CTaHJIApPTHOI'0 PO3YHMHY aTOMOKCETHHY. OCTaHHE
00YMOBJIEHO HAsIBHICTIO BIIJIMBY CIiBEKCTPAKTHB-
HUX KOMITIOHEHTIB 6i0JioriyHOi MaTpUlli HA pe3yJib-
TaTu YO-cneKTpoPoTOMETPUYHOI0 BU3HAYEHHS
aToMokceTHHY. [Ipu 11boMy Tpo6OMiIrOTOBKA 3 BU-
KopuctaHHaM metony B. I1. KpamapeHnka 3a6e3mne-
4Yy€ 3HAUHO BUIIY CeJIEeKTUBHICTb Y P-crieKTpodoTo-
MEeTPUYHOT0 BU3HAYEHHS 10 Bi/IHOIIEHHIO 10 MaT-
PUYHMX KOMIIOHETIB, Hi>K i30JIF0BaHHS 32 METO/IOM
A. 0. BacusabeBoi. 3HadenHa LOD Ta LOQ, pospa-
XOBaHi Ha OCHOBI BEJIMUWH CBITJIONOTJIMHAHHS XO-
JIOCTHX €JIIATiB, 1110 OTpUMaHi 3a MmetozoM CTaca-
OTTO, Aelo HKYi, HiXK Ti, 1110 6y/1M BU3HAYEHI JJ151
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Ta6aunsa 1

Pe3ysbTaTn Y®-cieKTpOoPOTOMETPUYHOTO BUSHAYEHHSI aTOMOKCETHUHY, BU/i/IEHOTO
3 ne4yiHKHU 3a Metogamu A. 0. BacuibeBoi, Craca-0Ttro, B. I1. KpamapeHnka

JlonaHo aTOMOKCeTUH suanero MerponoriuHi
MeTop, i30M10BaHHA A ; y ATOMOKCETUHY XapaKTepUCTHKM
00 20 T neyiHKn, MKr _c.p_
e o (n=5P=0,95)
668 334 5)(_:3311 é61
HacTotoBaHHSA 3 BOAOIO, NigKMC- 714 357 RSD_— 10 1%
JIEHO0 KNCJTOTO OKCanaTHo 2000 633 31,7 S——_1 4'22 °
(meTop A. O. BacunbeBoi) 552 27,6 AX=30
589 29,5 £=9,6%
523 26,2 SXf§g§O
HacToloBaHHs 3 eTaHOsOM, Mif- 596 29,8 RSD_— 12 1%
KNCIEHNM KUCSIOTOK OKCaNaTHO 2000 426 21,3 S——_1 3182 ?
(meTog Ctaca-OTT0) 490 24,5 g):( 29
525 26,3 =115 %
481 24,1 5)(_22236%‘
HacTtoloBaHHSA 3 BOAOIO, MigKuC- 569 28,5 RSD_— iO 8%
NEHOI0 KNCNOTOK CyNbhaTHOI0 2000 608 30,5 S - 1,299
(meTog, B. M. KpamapeHka) 473 23,7 ﬁ:’z 3
545 27,3 = 104%
Tabauns 2

3HaYeHHA MeXi BUSIBJIEHHA Ta MeXi KiJIbKiCHOro Bu3HadyeHHs Y ®-cneKTpopoTOMETPUIHOTO
MeTO/Jy BU3HAYEeHHS AaTOMOKCETHUHY B eKCTPAKTax 3 6i0/10rivHOro Martepiasy, po3paxoBaHi
3a BeJIMYMHAMHU aHAJIITUYHOI'O CUTHAJLY «XO0JIOCTUX» JOCAiAIB

MeTponoriyHi xapakTepncTuku
CepegHe

MeTopq i3ontoBaHHsA 3HaYeHHs (n=5;P=0,95) Lot LOQ,

A = MKF/Mn MKF/Mn
blank S RSD, % Sk AX

3a A. O. BacunbeBoto 0,079 0,00737 9,3 0,00330 0,007 53 16,2
3a Cracom-OT110 0,016 0,00241 14,7 0,00108 0,002 1,7 5,3
3a B. 1. KpamapeHkom 0,023 0,00321 13,7 0,00144 0,003 2,3 7,1

CTaHJAPTHOTO PO3YMHY aTOMOKCeTUHY. OCTaHHE
CBIYMTB MPO BiJICYyTHICTh BIUIMBY CHiBEKCTPAKTHB-
HUX KOMIIOHEHTIB 6i0JioriyHOi MaTpUlli HA pPe3yJib-
TaTu YP-cneKTpopOTOMETPHUYHOTO BU3HAYEHHS
aTOMOKCETHHY B 6iosi0riyHOMY MaTepiaJii.

BUCHOBKHU

1. MeToayKa Npo6oMiAroOTOBKY MPU NMPOBEAEH-
Hi TIIX-ckpuHiHry Ta Y®-cneKTpodpoTOMETPUUHO-
ro BU3HAYEHHS aTOMOKCETHHY B 6i0J10TiYHOMY Ma-
TepiaJii noJigraza B eKCTpakKLil npenapaTy migKuc-
JIEHOI0 BO/I010 260 MiJIKUCJIeHUM eTaHOJIOM 3TiJ-
HO 3 3araJIbHONPUUHATUMU METO/JaMHU i30J1I0BaH-
H4 3a A. 0. BacusibeBoto, CTacoM-0TT0 a60 B. I1. Kpa-

MapeHKOM 3 HaCTYNHO eKcTpakiiiHowo Ta TIIX-
OYMCTKOIO B ONITHMi30BaHUX YMOBAX.

2. EpexTuBHICTD i30/110BaHHS NpenapaTy 3a Me-
ToaoM A. O. BacunbeBoi cknagana 31,6 + 3,0 %, 3a
meTtoaoM Craca-OtTto - 25,6 £ 2,9 %, 3a MeTOZ[OM
B. 1. Kpamapenka - 26,8 + 2,8 %.

3. HaiiBuiny cesieKTUBHICTb Y ®-cnieKTpodoTo-
MeTPUYHOI'0 MeTOAY BU3HAYEHHS aTOMOKCETHUHY
B 6ioJIOriYHOMY MaTepiaJii o BiHOLIEHHIO [0 Ma-
TPUYHUX KOMIIOHEHTIB 3ab6€e3Me4yBaJio i30/110BaH-
He 3a MeToA0M CTaca-OTTo, HAUHMXKUYY — 32 METO-
aom A. O. BacuibeBoi.

KoH@uIiKT iHTepeciB: BiACyTHIM.
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HarnioHanbHui papMalieBTUMHUN YHIBEPCUTET
XapkiBCbKMM HalliOHAJIbHUW MeIMYHUH YHIBepCcUTET™
HanjioHanbHa Meu4Ha akaZeMida nicasggunaoMHoi ocBiTy iMeHi I1. JI. llynuka**

CTATUHU: PAPMAKOEKOHOMIYHI ACIIEKTH 3ACTOCYBAHHS
MPEIAPATIB I'PYIIU IHTIBITOPIB 'MI'-KOA-PEAYKTA3H

Besivki Hazil Ha 3HUXKEHHS BUCOKOI CMEePTHOCTI BiJi cepLieBO-CyJMHHUX 3aXBOPIOBAaHb NOKJIa[AI0ThCA Ha CTAaTHUHY,
3aCTOCYBaHHA IKUX 00YMOBJIeHO eQeKTUBHOIO Ai€l0 NpenapaTiB, INMPOKUMU IOKa3aHHAMHU JI0 3aCTOCYBaHHs, TpHUBa-
JIMM i TO3UTUBHUM JI0CBiZIOM 3aCTOCYBaHHS, BUCOKOIO J0Ka30BOI0 6a3010.

MeTa. MeTow po60TH cTano GOpPMYyBaHHS Cy4acCHOTO ysIBJEHHS PO CTPYKTYPY PUHKY Ta aHaJi3 JOCTYNIHOCTI iHTi6i-
TopiB 'MI'-KoA-peaykTasu.
Marepiaiu Ta MeToAHM. JlocipkeHHs 3/ cHIOBa/IM 3TiJIHO 3 [lepkaBHUM PEECTPOM JliKapCcbKUX 3aco6iB Ykpainuy,

ATC-xnacudikanieto, jlanumu cucrtemMu «Equalizer». Po60Ty BUKOHaHO 3 BUKOPUCTAaHHSAM CTaTUCTUYHOIO, JIOTIYHOTO
i rpadivHOro METOAIB, a TAKOXK METO/iB MAapKETUHTOBOT'0 aHAJI3Y.

PesyabsraTu. B po60Ti 31ilicHeHO aHasli3 acCOPTUMEHTY, BapTOCTi leHHOI 103U npenapartis, ¢isnuHoi Ta eKOHOMIYHOI
pocrtynHocti iHri6iTopiB 'MI'-KoA-peaykTasu. BusHaueHo, 1[0 pUHOK € iMITIOPTO3a/IeXKHUM — YaCTKa BITYM3HAHUX
npenapariB ckyazaae 6ins 35 %. [IpenapaTtu cTpykTypoBaHi 3a ABC-ks1acudikaliero, BU3HaY€eHi penapaTu-aiepu.
[IpoanasizoBaHa ekoHOMi4YHa Ta ¢iznyHa AOCTYNHICTh NpenapatiB rpynu MI-KoA-penykTasy, sika 3arajioM CBij-
YUTH NP0 IX BUCOKY Ta CEpPe/IHIO JOCTYIHICTb Ha papMaLleBTHYHOMY PUHKY YKpaiHH.

BucHoBKU. Jlifepamu Bu3HaueHo 9 npenaparis, cepe/| IKUX TiJIbKU 2 IpenapaTy BITYU3HAHOTO0 BUPOOGHUIITBA, L0
CBiIUUTB PO MOXKJIMBICTb PO3BUTKY IPpOrpaMu 3 iMIopTo3aMillleHHs caMe Lji€l rpyny npenaparis. 3anexHo Big MHH
Ta BUPOOHMKA I[iHM Ha IpeNapaTy BapiloioTh y AyKe LIMPOKHX MeXKax, 1[0 06YMOBJIIOE MOXKJIMBICTb BUGOPY penapa-
Ty 3 ypaXyBaHHSIM €KOHOMI4HOI JOCTYIHOCTI.

Kniouosi caoea: inri6itopu 'MI'-KoA-peaykTasuy; iikapcbki 3aco6u; papMarieBTUYHUNA PUHOK; eKOHOMIUHA JOCTYIHICTh

0. M. Ievtushenko, V. D. Nemtsova* V. V. Tchaikovska**

National University of Pharmacy
Kharkiv National Medical University*
Shupyk National Medical Academy of Postgraduate Education**

Statins: pharmacoeconomic aspects of the use of HMG-CoA reductase inhibitors

Great hopes for reducing high mortality from cardiovascular diseases are laid on statins, their use is stipulated by the
effective action of drugs, broad indications, a prolonged and positive experience of use, and a high evidence base.
Aim. To form a modern understanding of the market structure and analysis of availability of HMG-CoA reductase in-
hibitors.

Materials and methods. The studies were conducted in accordance with the State Register of Medicinal Products of
Ukraine, ATC-classification, and data of the Equalizer system. The study was performed using statistical, logical and
graphical methods, as well as methods of marketing analysis.

Results. The paper analyzes the range, cost of daily doses of drugs, physical and economic accessibility of HMG-CoA
reductase inhibitors. It has been determined that the market is import-dependent - the share of domestic drugs is about
35 %. The drugs are structured according to the ABC classification, the leading drugs have been determined. The eco-
nomic and physical accessibility of HMG-CoA reductase inhibitors has been analyzed; it generally indicates their high
and medium availability at the pharmaceutical market of Ukraine.

Conclusions. Among the leaders there are 9 medicines, only 2 of them are drugs of domestic production; it indicates
the possibility of developing a program for the import substitution of this particular group of drugs. Depending on the
INN and the manufacturer the prices of drugs vary within very wide limits; it makes possible to choose a drug based
on its affordability.

Key words: HMG-CoA reductase inhibitors; medicines; pharmaceutical market; affordability
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HayuoHnanwHbill hapmayesmuyeckull yHugepcumem

Xapvkosckull HAYUOHAAbHLIU MedUuYUHCKUL yHUsepcumem*

HayuoHasivHas meduyuHckas akademusi nocaedunioMHoeo obpaszoearus umenu I1. JI. lllynuka**
CraTuHbl: papMaKOIKOHOMHYECKHE aCIIeKThl IPUMeHEeHUs MpenapaToB rpynnbl HHFMGUTOPOB
I'MI'-KoA-peaykTasbl

BoJibiive HaJle/1bl HA CHUXKEHHE BbICOKOM CMEPTHOCTH OT Cep/IeYHO-COCYAUCThIX 3a060/1eBaHUN BO3JI1araroTcs Ha

CTAaTHUHBbI, IPUMEHEHHE KOTOPbIX 06y€J'IOBJ'IeH0 3¢¢)EKTI/IBH}JIM I,[Lel‘/‘ICTBI/IeM npenapaTos, LIMPOKHUMHU MMOKA3aHUAMU K
NPpUMEHEHHNIO, AJINTEJIbHBIM U IIOJIOXKHUTEJIbHBIM OIIBITOM UCIIOJIb30BAHUA, BBICOKOM aoxasaTeanoﬁ 6a30M.
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Ileas. Llesbio paboThl cTaso GOpMUPOBaHHE COBPEMEHHOTO NMpeJCTaBJIeHuUsl O CTPYKTYpe PbIHKA U aHaJIU3 JOCTYII-
HoCcTH UHru6uTOpoB 'MI'-KoA-peyKTassbl.

MaTepuasibl M1 MeTOAbI. Hccie[oBaHMsI IPOBOJMJIN B COOTBETCTBHUH C [0CYZapCTBEHHBIM PEECTPOM JIEKAPCTBEHHbBIX
cpenctB YkpauHbl, ATC-kiaccubukanuy, JaHHbIMU cucTeMbl «Equalizer». Pa6oTa BbIIIOJIHEHA € HCMIOIb30BaHUEM
CTaTUCTHYECKOTO, IOTMYECKOT0 ¥ rpadUyecKoro MeTo/10B, a TAKXKe METO/J0B MapKETHHI'0BOI'0 aHAIM3a.

Pe3y/israThl. B paGoTe npoBe/ieH aHaIu3 aCCOPTUMEHTA, CTOMMOCTH JIHEBHOM J103bI TPeNapaToB, GU3NYECKOH U IKOHOMHU-
YeCcKOH JOCTYNHOCTH MHTH6UTOpoB 'MI-KoA-pesykTassl. OnpesiesieHo, YTO PBIHOK SIBJISIETCS UMIIOPTO3aBUCHUMBIM —
Jl0JIs1 OT€YeCTBEHHBIX PENnapaToB cOCTaBasgeT 0koJio 35 %. [IpenapaTsl cTpykTypupoBansl 1o ABC-kiaccudpukanuy,
onpeJieJieHbl IpenapaTbl-Ju/ephbl. [[poaHasin3upoBaHa 3KOHOMHUYeCKasi U GU3HUYecKast JOCTYNHOCTb NpenapaToB
rpymnel MHrU6uTOopoB 'MI-KoA-peiykTasel, KOTOpas B 11eJ10M CBU/ETEJIbCTBYET 00 UX BBICOKOM U CpeiHeH AOCTYI-
HOCTH Ha ¢papMaleBTUIECKOM PbIHKE YKpPauHBI.

BeiBoABI. Cpeiy IpenapaToB-JHAepOB — 9 NpenapaToB, U3 HUX TOJILKO 2 TIpenapaTa 0Te4ecTBEHHOI0 IPOU3BO/CTBA,
YTO CBH/I€TEIbCTBYET O BO3MOXXHOCTH Pa3BUTHUSA NPOrpaMMbl 10 KMIIOPTO3aMelleHHI0 UMeHHO 3TOH IPpyNIbl Npemna-
patoB. B 3aBucumoctu or MHH 1 npousBoauTe s LeHbl Ha npenapaThl BAPbUPYIOT B 04€Hb LIMPOKUX Npefiesiax, 4To
06yc/I0BJIMBaeT BO3MOXHOCTb BbI6Opa IIpenapaTa c yueTOM ero 3KOHOMHUYeCKOH JJOCTYIHOCTH.

Kawuessie caoea: nurubutopsl 'MI-KoA-peiykTassl; 1eKapcTBeHHbIE CPeACTBa; papMaleBTHUEeCKHI PbIHOK; 3KO-

HOMMUYECKad JOCTYIIHOCTb

Bnpoaomic OCTAaHHBOTO MiBCTOJIITTS AAUHAMI-
Ka 3aXBOPIOBAHOCTI Ha HeiHeKI[iliHI Xpo-
HiYHI 3aXBOPIOBAHHA, B TOMY YHUCJIi CEPLLEBO-CY-
JUHHI, 30KpeMa, aTepoCcKJepo3s, pi3Ko 3MiHuIacs.
Ao g0 nepuoi cBiTOBOI BillHY BeJIMKe 3HAY€EH-
Hs Masii iHpeKLifHi 3aXBOpIOBaHHS, 0COGJIMBO TY-
6epKyJIb03, TO BXKe J10 T0YaTKy Jpyroi cBiTOBOI Bili-
HU 3HaYeHHs iHPeKUiHUX XBOPOO SIK IPUYUHU Jie-
TaJIbHUX BUNA/IKiB Pi3Ko BHasio i mie 6isbiie migBu-
1IMJ1acs poJb CepLeBo-CyJMHHUX XBOP06. 3riiHO
31 CTATUCTUKOI aTEPOCK/IEePO3y aMepPUKaHCbKOI
cTpaxoBoi komnanii «Schepartd i Mark», B 1987 p.
XBOPOGOH Kap/[ioBaCKyJISIPHOI CHCTEMH CTAHOBUJIN
33,8 % Bcix npu4uH cMepTi, a B 2016 p. BOHU f0OCA-
rasiu Bxe 57,1 % [1]. CTpykTypa cepLeBo-CyJUHHUX
3aXBOPIOBaHb TAKOX Pi3KO 3MiHMJIACA: Ha peBMa-
TUYHI ypaxkeHHs cepsd B 1985 p. mpunazgano 39,5 %
Bcix BUnazkis, B 2016 p. - Tinbku 21,4 %, Ha KOpo-
HapHi 3aXBOPIOBaHH#A (3a3BUYall MOB’s13aHi 3 aTe-
pockJjiepo3om) B 1985 p. mpunazgasno 20,2 %, Tozi
aky 2016 p. - 44,1 %. Ha TenepimHiii yac B YkpaiHi
OJIOBHOIO IPUYUHOK CMEPTHOCTI Ta iHBaJliHOC-
Ti TAKOXK 3a/IMILAIOTHCA CEPLLEBO-CYAUHHI 3aXBO-
proBanHs (CC3) [2-6].

[IeBHI Ha/ii Ha 3HMXKEHHSA BUCOKOI CMEPTHOCTI
Bi/l cepLeBO-CyJMHHUX 3aXBOPIOBaHb MOB'I3YIOTh-
CA i3 3aCTOCYBAaHHAM CTATUHIB, AKi IPUTHIYYIOTh
CHUHTEe3 X0JIECTEPUHY B NIeYiHLli, 3MeHIUYTh HOT0
BMICT y KpOBI | YIIOBIJIbHIOIOTb PO3BUTOK aTepo-
CKJIEpPO3y. 3aCTOCYBaHHS CTAaTUHIB y Hallliil KpaiHi
00yMOBJIeHE TPUBAJIMM i MO3UTUBHUM [IOCBiJOM
3aCTOCYBaHHA B IHIIMX KpalHax, BUCOKOI 0Ka30-
BOI0O 6a3010.

3a ocTaHHi I'Th POKIiB 3arajibHUH piBeHb CIO-
>)KMBaHHS CTaTHHIB BUpIiC Malke B 2 pa3y, ajie Ipu
NOpiBHAHHI 06CATIB COKUBaHHS Ta PiBHSA 3aXBO-
PIOBAHOCTI y Halllik KpaiHi Ha cepLeBo-CyAMHHI 3a-
XBOPIOBAaHHA CJIiJ] 3a3HAYUTH, L0 TIJIbKYA YacTKa
XBOPUX, IKUM [NOKa3aHWU NPUIOM JIaHOI Ipynu Ipe-
napariB, I0JeHHO CNI0XKKUBAa€E HeobXiAHY 03y [7].
Bepyuu 10 yBaru To ¢pakT, 1o npodisakTUUHE 3a-
CTOCYBaHHS CTaTUHIB Ma€ NPOBOAUTHUCA L OLHA

BIIPOZ,0BX YCbOTO XUTTHA, BAKOPUCTAHHA LIUX IIpe-
napariB B YKpaiHi Ha TenepilHii 4ac BBaXKa€ETh-
cs1 iy’Ke HU3bKUM 1 He BiJimoBiae HeoOXigHOMY
piBHIO podiaKTUKU Ta JIIKYBaHHS, HE3BaXKAIOUU
Ha HAasABHICTb 3aTBep/PKEHUX HalllOHAJIbHUX PEKO-
MeH/allil Ta KJiHIYHUX IPOTOKOJIiB BeJleHHS XBO-
pux BianosigHoro npodito.

3a OCTaHHE JieCATUPIYYA HAYKOBIIi He pa3 3Bep-
TaJIUCS [0 Npo6JieMU BUBUEHHS IpyNH iHribiTOpiB
['MI'-KoA-penykTasu. Cepes HAQyKOBUX Ipalb, Tic-
HO MOB’I3aHUX 3 HANPSIMOM J0CJIi/[PKEHD, 3HAYYILE
Micle nocigaTb po6oTu Akossesoi JI. B., be3zit-
ko H. B, Mimenko O. {., TkauoBoi O. B. Ta in. [2-4, 7, 8].

Ha TenepiwHii 4ac y HayKoBi# JiTepaTypi €
ny6utikanii, siki Bizo6pakaloTb 06CATH CIIOKUBaH-
H4 [JI3 i pe3ysnbTaTH aHa/i3y IX aCOPTUMEHTY, Of-
HaK, Moz, 0 BiAOy/ucsa 3a ocTaHHi 2-3 POKH, 3Mi-
HWJIM KapTHHY Ha ¢papMaleBTUIYHOMY PHUHKY YKpai-
HU. EkoHOMIiYHa Ta mosliTU4Ha Kpy3a, HacaiJiKu ri6-
PUAHOI BINHU 3MIHUJIA CTPYKTYPY CIIO’KMBAHHA |
ACOPTUMEHT MPOMOHOBAHUX JIiIKapChbKHX 3aC00iB.
Tum 6inb1ue, 110 Ti OKpeMi pe3ybTaTh MapKETUH-
rOBUX JOC/IJPKeHb PUHKY JAHUX I'PYII, 110 3yCTpi-
YalTbCS B JIITEpaTypHUX JpKepesaX, HOCATh ¢par-
MEeHTapHHUU xapaKTep Ta He Bi/0MBAIOTh TEH/IEH-
1[ii cboroJieHHA. Y 3B’A3KY 3 UMM JOCJIiKEHHS, Ki
JLO3BOJIATb BU3HAYMTH Cy4aCHUU CTaH PUHKY Ta
TeHJeHLil CIOKUBaHHSA BULe3a3HaYeHUX I1pena-
paTiB, € aKTyaJIbHUMHU.

MeToto po60TH cTaso GOPMyBaHHS CydacCHO-
ro yABJIEHHA NP0 CTPYKTYPY PUHKY Ta TeHJEHLl
CTIO’KMBaHHS JIIKapCbKUX NpenapariB - iHri6iTo-
piB I'MI'-KoA-penykTasm.

Pe3y/ibTaTH Ta iX 06roBOpeHHs

Y po6oTi 3ailicCHEHO aHaJli3 aCOPTUMEHTY, Bap-
TOCTi penapariB, TeHAEHIINH ClIOKUBaHHS, Ppi3ud-
HOi Ta eKOHOMIYHOI AoCTynHOCTI iHTri6iTOpiB 'MI'-
KoA-penykTasy, fiKi IpOBOJUJIU 32 JaHUMU CUCTe-
mu «Equalizer» komnanii «Business Credit», nepios
npoBeJlIeHHs aHaJli3y BepeceHb 2015 poky - Bepe-
ceHb 2017 poky. Jlocaii>keHHS 3/IiICHIOBAJIA TaKOXK
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3rigHo 3 /lepkaBHUM PEECTPOM JIIKapChKHX 3aC006iB
Ykpainu Tta ATC-knacudikanieto [9-13]. [Ipu ana-
J1i3i BUSHAYAJIUCS KiJIBKICTD i CTPyKTypa BUPOOHHU-
KiB, pi3HOMaHITHiCTh $OpPM BUINYCKY Ta iHII MMO-
Ka3HUKY, 1110 XapaKTepPU3yIOThb CIOXKUBAHHS JaHOl
IPYIH NpenapaTiB Ha PUHKY YKpaiHu. O6'€KTH J10-
caipkeHHs — iHriiTopu IMI'-KoA-peaykTasu, siki
MalrThb peeCcTpalito Ha TepuTopil Ykpainu. B xoai
JLOCJTi/KeHb POaHa/li30BaHO ePBUHHY Ta BTOPHUH-
HYy MapKeTHUHToBY iHpopMaliro. Po60Ty BUKOHA-
HO 3 BUKOPUCTAHHAM CTaTUCTUYHOTO, JIOTTYHOTO i
rpadivHOro0 MeTO/IiB, a TAKOX METO/IiB MapKEeTHH-
rOBOTO aHaJi3y.

lNnosninizemivuni 3aco6u (rpymna C 10) € nocuthb
BeJIMKOI0 IPyIol0 NpenapariB, SKa Ha CbOTOJHIII-
Hill eHb nocijla€e rigHe Micle B 3araJibHOMY 06-
cs13i papMaLeBTUYHOTO PUHKY. 3arajbHUH acop-
TUMEHT TiNoJIiNiIEMUYHUX NpenapaTiB Ha pUHKY
Ykpainu craHoBUTb 90 TOProBux HaiMeHyBaHb 6€e3
ypaxyBaHHs 103 U $OpPM BUIIYCKY, CEPEJ] IKUX OC-
HOBHY YaCTHHY 3alMaloTb CTAaTUHHU (iHTi6GiTOpH
['MI'-koeH3uM A-peaykTasu) - 79,7 %, npenapatu
HIKOTUHOBOI KUCJIOTH i i1 moxigHux - 6,6 %, dpiopa-
TH - 5,5 %, CEKBECTPaHTH KOBYHHUX KUCJIOT — 1,9 %,
rinosinizemivHi 3aco6u iHmmx rpymn - 18,1 % [12, 13].

AcopTHMeHT rinoJinizieMivHUX 3aco6iB iHITHUX
rpyn BKJIIOYAE NpenapaTH POCIUHHOIO MOXO/KEH-
HA - 72,4 %, npenapaTy noJliHeHaCUYEeHUX KUP-
HUX KUCTOT — 24,7 % Ta iHri6iTOp BCMOKTYBaHHSA
X0JIECTEPHHY €3eTiM0 Y KoMGiHaIlii 3i craTUHaMM —
7 % [12, 13]. Binbiy yactky acoptumenty [T
CKJIaJIJal0Thb MOHOKOMIIOHEHTHI npenapatu - 88,6 %,
amnosiikoMnoHeHTHi — 11,4 %. Cranom Ha 2016-2017 po-
KU Ha pUHKY 3apEECTPOBAHO 62 MpenapaTH iHTi6i-
TopiB 'MI' KoA-peagykTasu 3a 22 Mi>KHapOJAHUMHU
HernaTeHToBaHUMMU Ha3BaMu (MHH). PuHok € imM-
NOPTO3a/JIe)KHUM — YacTKa BITYM3HAHUX Npenapa-
TiB cks1azgae 6ins 35 % (Taba. 1).

JlinepamMu 3a 06CAroM MPoiakiB JaHUX Iperna-
patiB € KRKA, CyioBenis (6inbme 35 % puHKy y
IrPOIIOBUX NMOKa3HHUKax), AcTpa 3eHeka, Besnko-
6puTaHnisa (6ina 15 %), [1paiizep, CIIA (6i15 9 %),
Canodi-ABeHTuc-3eHTiBa (6isnbiie 9 %), AKTaBic
['pymn AT - iyM BUpO6GHHKaM HaJIEXKHUTD 6iist 60-65 %
BiITYU3HSHOTO PUHKY CTaTHHIB. Ha TenepimHii yac
BiTYM3HSAHI NpenapaTu npejctasiaeHi [IAT «Pap-
Mak», TOB «®apwma CtapT», [IAT «KuiBcbkuii BiTa-
MiHHUH 3aBoa», TOB «Kycym ®apm», Kopnopatieto
«ApTtepiym», BAT «310poB’si». Xo4a npucyTHi 6y-
au i @O «/lapuuisi», TOB «®apmekc rpyn», aie 3a
OCTaHHi pOKY BOHHU 3iHIIIM 3 pUHKY TinoJimigeMiy-
HUX IIpenaparisB.

Hamu npoBeZieHO CTPYKTypyBaHHSA PUHKY iHTi-
oiTopiB 'MK-KoA-peaykrasu BignosiaHo 10 ABC-aHa-
J1i3y (Tabu1. 2). BUBYMBIIN PEUTHHT TOM-KOMIaHIN
BiZIMOBiZHO 10 HAWBUINMX 0OCSTIB MPOJAXKIB y 6a-
30BOMY Iepiofii, MOXKHA BiJ3HAYUTH, L0 JiIEpOM
npojgaxis craB npenapat Atopuc komnasii KPKA

Ta6aunga 1

CniBBigHOIIIEHHS JIIKapCbKHX 3aC06iB
BITYM3HAHOrO Ta iMIOPTHOTO BUPOGHULTBA
B I'pyIli CTAaTUHIB BIIPOAOBXK POKY
(Bepecenn 2015 - Bepecenb 2016 pp.)

Yactka
PVIHKY, %

O6CAr pUHKY,
TUC. TPH

PuHKOBI noKa3HWKM

3aranbHuin ob6car peanisauii

3 1132780,5 100

Ob6car peanizauii npenapartis

; 392035,4
BiTYM3HAHOrO BMPOOHMLITBA

34,6

O6car peanisauii npenapaTis

. 740745,
iMIOPTHOrO BMPOGHMLTBA

65,4

(Cnosenis) - 23 %, 3a pik npogaxi 36inpunancs
Maiike Ha 2 %, Ha fipyromy micui Kpectop Acta3e-
Heka (Besnmka Bpuranis) - 11,6 %. Ha TpeTbomy Mic-
ui - Posapt Akrasic I'pyn AT (Icnangis) - 9,43 %.
3arasiom rpyny A (6is1s1 80 % 3a o6csaramMu npoja-
KiB) MpeACTaB/IsAI0Th 9 penaparis, Kyy YBIHIIIH i
BiTYM3HSAHI npejcTaBHUKHU (ATOpBaKop KOMMNaHii
®apwmak ta JliBoctop KuiBcbkoro BiTamiHHOrO 3a-
Boay). bins 15,5 % puHKy iHri6iTopis 3aiiMaThb
e 8 npenaparis. | Ha npenapaTy, 1110 3aTMITHJINCh
(ix 6isnbie 30), npunazae 6ias 6 % pUHKY.

To6TO, pUHOK JOCTaTHBO HACUYEHHUH rinostimnize-
MiYHMMHM NpenapaTamMy, NpeJCTaBJIeHUH HaubiIbLI
cy4yacHMMH $apMaKoJIOriYHUMHU rpynaMu, O HaK
KapTHHa Oy/ie HEMOBHOIO, SIKL0 HEMAE ySIBU IPO
Te, HACKIJIBKY JJOCTYIIHUM € JIIKyBaHHSA 3a [,0I10-
MOTO}0 IIUX 3ac06iB. OJHUM 3 MiAXO0/iB, 1110 J03BO-
JISIIOTh OJIHOYACHO 3HU3UTH i ONTHUMIi3yBaTH GO[-
»KeTHI 1 HeOH/PKeTHI BUTPATH Ha OXOPOHY 3/10PO-
B’l, panjioHasIbHO BUKOpUcTOoBYBaTH JI13 i miagBULLy-
BaTHU ePEKTHUBHICTb MeAUYHOI i papmManeBTUIHOI
JIONIOMOTH, € OIliHKa MeJUYHUX TEeXHOJIOTIH 3 I03U-
i ¢papmMakoekoHOMiKH. HacTynmHUM KPOKOM CTaB
aHaJIi3 eKOHOMIYHOI JOCTYIHOCTI rimoJinigeMiy-
HUX IIpenaparis.

Cutif 3a3Ha4YMTH, 10 Ha novyaTok 2018 p. Ha pos-
JipibHOMY dapMalLleBTUMHOMY PUHKY YKpaiHH CTa-
6171bHO 3HAXOAATHCS NpenapaTh HaCTYMHUX Ipyn
CTAaTHHIB: CHMBACTATUH, aTOPBACTAaTHH, pO3yBa-
CTaTHH, NiTaBacTaTHH | KOMGiIHOBaHI MpenapaTu.
BigcyTHi Ha puHKY YKpaiHv a60 MaloTh HeCcTabiJb-
Hi MOKa3HUKHU NPUCYTHOCTI (260 30BCIiM HE3HAYHUU
06csAr MpoJaxKiB): JIOBACTATHH, LIEPUBACTATHH, IIpa-
BacTaTHuH, Gp1yBacTaTHH.

EKOHOMIYHa JOCTYNHICTH IpenapariB BU3HaA-
YyaJiacs 3 ypaxyBaHHAM CHiBBIJHOLIEHHS BApTOCTI
JIiKyBaHHS JAHUM IIpernapaToM (BiJIOBiIHO 10 Mix-
HapOJHUX NPOTOKOJIIB JIiKyBaHHs) i MiHiMa/ibHOI
3apo6iTHOI M1aTH, 3apeeCTPOBaHOl HA MIEBHUH Yac
Ta siKa MiCTUTbCA Ha 0QiLiHHUX YPsSJOBUX calTax
Ykpainu. 3a 6a3y gocigkeHHs 6paiy 1060BY 103y
npenapaty (DDD), sika € cTaTUCTH4YHOW Miporo
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Tab6aunsa 2

CtpykTypyBaHHA pUHKY iHri6iTopiB TMK-KoA-peaykrasu BignosigHo g0 ABC-aHasisy

HalmeHyBaHHA npenapaTty

YacTka B 3arasibHOMy 06cA3i

YacTka B 3arasibHOMy 06cA3i

(BMPOOHYK) peanisauii, % npopaKy 3 HakonuyeHHAM, % A
Atopic (KPKA) 23,17 23,17
Kpectop (AcTpa3eHeka) 11,60 34,77
Po3apt (AkTaBic rpyn Al) 9,52 44,29
Pokcepa (KPKA) 8,29 52,58
AtopBsakop (Dapmak) 5,31 57,89 78,:\1 %
Knisac (Gapma CrapT) 5,29 63,18
Ninpimap (MNoarizep) 5,22 68,40
JliBocTop (KuiBcbK. BiTam. 3aBop) 5,15 73,55
Topsakapg (CaHo¢i ABeHTiC) 4,86 78,41
Etcet (Kycym Xenckep) 4,81 83,22
Po3ykapg (CaHodi ABeHTic) 2,88 86,10
Basinin (KPKA) 2,41 88,51
NiBazo (PekopgaTi Ximpapm) 1,46 89,97 B
Omakop (E660T) 1,10 91,07 15,49 %
Po3ynin (Eric ®apmacbioTikanc) 1,04 92,11
BabapiH (bepniH-Xemi) 0,94 93,05
AtopsacTtepon (Monbdapma) 0,85 93,90
Atokop (O-Peppic Jlabopatopis) 0,80 94,70
Tonesac (Ho6en Inay Be Ti) 0,65 95,35
NimicTiH (AHaHTa Mepgikeap) 0,61 95,96
MepTeHin (Pixtep legeoH) 0,59 96,55
IHepxi (Mepk LWWapn i Joym) 0,40 96,95
3okop (Mepk LWapn i loym) 0,39 97,34
JlinogemiH (Mpodapma IHT-n) 0,31 97,73
AtopBacTtaTuH (MNdarizep) 0,29 98,04
Kapyet (Mdarzep) 0,27 98,04
ActrH (Mikpo J1ab¢) 0,26 98,33
AmBacTaH (PoTtadapm) 0,20 98,60
Amnocrtat (Kycym ®apm) 0,18 98,86
Po3yBactaTtuH (CaH[03) 0,12 99,06
JloBactaTtuH (ApTepiym) 0,12 99,24
BasoctaT (3gopoB’s) 0,11 99,36
Po3Batop (PaHb6aKci) 0,08 99,48 C
Crate3u (Mini Xenckepe Jlim.) 0,05 99,59 6,10 %
Pomasik (Monbpapma) 0,05 99,67
Po3yBacTtaTuH (TeBa) 0,05 99,72
AtopBacTatuH (AHaHTa) 0,04 99,77
binepuH (Mpodapma) 0,04 99,82
Atopmak (Makneoga ®apmac-n) 0,02 99,86
Tynin (CaHp03) 0,01 99,90
CimBacTarTiH (3eHTiBa) 0,01 99,92
CimBakapg (CaHpo3) 0,01 99,93
Kappgak (Aypo6iHgo ®apma) 0,01 99,94
AToTeKkc (AnoTteKc) 0,01 99,95
PoBikc (AnoTekc) 0,01 99,96
Po3ycTa (AnBoreH) 0,01 99,97
Atopem (MCHJTabopatopic) 0,01 99,98
Cimran (Tesa) 0,01 99,99
CimBartiH (Papma IHTepH.) 0,00 100,00

Bcboro

100 %
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Puc. 1. Po3noaia 30 piBHeEM eKOHOMIYHOI AoCTynHOCTI Npenaparis rpyny C10A AOT CUMBACTATUHY

12

10

Puc. 2. Po3noaiA 30 piBHEM EKOHOMIYHOI AOCTYMHOCTI
KOMBIHOBaHMX Npenaparis rpynyu C10B X03
ATOPBACTATUH /AMAOAMMIH

cnoxxuBaHH#A JI13, pekoMmeHnaoBaHow BOO3 [9, 10],
Ta IKa BUKOPUCTOBYEThCA /151 CTaHAApTU3aL |l 110-
PiBHAHHA ClIOXKWBaHHA JI3 Mi>k pisHMMHU npenapa-
TaMU. Po3paxyHKHU cTyneHda JOCTYIIHOCTI IPOBO-
JUJIUCh 32 GOPMYJIOH0:
Coo = i - 100 %,
am.
zfe: C,. - KoedillieHT aJleKBAaTHOCTI IJAaTOCIPO-
MoxHocTi; W, , — MiHiMa/sbHa 3apo6iTHa nJ1aTa 3a
BiZNOBIAHMM nepiof 9acy (y AaHOMY AOCIi/pKeHH]
3724 rpH); P - cepeiHs po3ApiOGHA miHA KypCy Jii-
KyBaHH{ IIpenapaToM.

Y pe3ysbTaTi NpOBeIEHHS OJTbOBUX 00CTEXKEHD
Oy/1M BU3HA4YEHI HACTYIHI mapaMeTpu: cepeHbO-
3BaXkeHa po3/pibHa BapTicThk 3a yiI. [12], BapTicThb
Kypcy JiKyBaHHS, ¢pisuyHa i ekoHOMI4YHa JOCTyI-
HicTb JI3. [Ipu popmystoBaHHI BUCHOBKIB KEpyBaJI-
CSl TUM, 1[0 YUM MeHIlle KoeDillieHT a/[eKBaTHOCTI
IJIATOCIIPOMOXKHOCTI, TUM MEHIlIe IJIATUTD MaLi€HT
3a Kypc JiiKkyBaHHS1 06paHUM NpenapaToM [3-5, 8].

3 BUKOPUCTAHHSM 3allpONOHOBAHUX MiJIX0iB
cbopMyBasv HUKYeHaBeleHy Tab uIo (TabJ. 3),

sIKa € HaUG6i/IbLI TOYHOIO POPMOI0 YSABJIEHD JAHUX
i MpoBeleHHA MOHITOPUHTY NOKa3HUKIB JOCTYI-
HocTi JI3. Y naHii Tabsunli HaBeZeHi pe3yJbTaTH
JlOCJIiDKeHb Ta PO3paxyHKiB 3 eKOHOMIYHOi Ta di-
3UYHOI JOCTYIHOCTI rinoJiniieMivyHux npemnapa-
TiB B YKpaiHi.

J/1s 611 HAOYHOTO BUIJIAAY HAMU cHOpPMO-
BaHi rpadiky, 110 Bijo6paXkaloTh piBeHb EKOHOMIY-
HOI JIOCTYITHOCTi IpemnapaTiB 3a ¢papMaKoTeparnes-
TUYHUMH TIpynaMmu (3a 3poctaHHsM) (puc. 1-4).
[Ipu aHas1i3i pe3y/ibTaTiB 3a3BUYall OPIEHTYIOTHCS
Ha HaCTyMHi MTOKa3HUKU: 710 5 % — HU3bKHUI OKa3-
HUK KoedillieHTa aileKBaTHOCTI IJIaTOCIPOMOXKHO-
cTi 3a6e3Mevyye BUCOKY AOCTYIHICTb Mpenapary Ta
rapaHTy€e HOro MpoAax B yMOBaX HU3bKOT'O IJIATO-
CIIPOMOXKHOT'0O ONUTY HaceseHHs, 6isbiie 5 % -
JIOCTYIHICTb IpenapaTy 3HWKYETbCA 3 pOCTOM I10-
Ka3HUKa.

3a rpymnor cCMMBaCTaTHHY Oi/IBIIICTb Mpenapa-
TiB € BUCOKOJOCTYIHUMHU [IJI1 CIIOXKUBAuiB — IO-
Ka3HUK eKOHOMIYHOI J0CTynHOCTI — MeH1e 5 %.
Tinbku 30K0p, IKUH € OPUTIHATIBHUM MIPpeNnapaTomM,
CYTTEBO BUXOJHUTD 3a I[}0 MEXY.

Y rpymi aTopBacTtaTuHiB 6iss 70 % npenapa-
TiB, IPUCYTHIX Ha PUHKY, € JOCTYyTHUMH.

Y rpyni npenapaTiB po3yBacTtaTuHy 6in1s 77 %
npenapariB € JocTynHUMU. BignocHo rpynu C10A
A08 [liTaBacTaTuH, npenapar, IKUU 3HAXOJUTbHCS
B IpYIli cepeHbOLOCTYHUX, aHaJIOT4Ha CUTyalid
ckJsiasiacek y rpyni C10B AO6 ATopBacTaTuH i e3eTH-
Mib - mpenapaT He HEPECTYNUB NMOPIr JOCTYITHUX
mpenaparis, Horo KoedillieHT Ma€ Moka3HukK 7,69 %.

OTxe, NTOKa3HUKU a/IeKBaTHOCTI IJIATOCIIPOMOK-
HOCTI CBi4aTh, 110 CTaTUHU NEPEBAXKHO BIJHOCATH-
Cs 10 BUCOKO- Ta CEpeHbOJOCTYIIHUX Npenapa-
TiB, HU3bKOJOCTYIHHUX CepeJi CTAaTHHIB (IOKa3HUK
Ca.s. > 15 %) B Ykpaini He BusiBjieHo. OiHaK, aHa-
JIi3 IOCTYIHOCTI JiZiepiB papMaleBTUIHOT0 PHUH-
Ky cepe/; IaHOI I'PyNy penapariB Ja€ MiICTaBy Ay-
MaTH, 110 Ha CIIOKUBAaHHA CTaTUHIB eKOHOMIiYHa



51

ISSN 2518-1572 (Online)

KLINICNA FARMACIA. = 2019. = Vol. 23, No. 1

ISSN 1562-725X (Print)

ov zo'e vSzLL | vSTLL 0€ 0€ moz | sL'€ o= 0€ aN "9eL 4w 0T (desifa|y eLHEHY) HILDIWIL(
€¢C 6b's 9L%0T |  9L'%0T 0€ 0€ moz | 89 - 0€ oN "9eL UIW 0T (11 99 hBU| 1990H) Jedalro]
L9 vb'c 00'L6 00'L6 0€ o€ mwoz | €0'€ - 0€sN9eL W Oz | (eidoLredogelf d1irad-I7) dosioLy
S L€'y 6.'091 6/'091 0€ 0€ moz | sg's - 0€ aN "0elL 4w Qg (ewdedavro]) wrodaLdoeadoLry
! ! X W ! - sN ‘oeL 4w dasouay WADAY]) 1oL

9% §s'e 50's6 S0's6 0€ 0€ 0T | 6£'c « 8CaN 'O 0C ( X Mvm mw wmte1seadory
. . . . N ap] ILH

4 79'C €¥'16 €v'16 0€ 0€ mwoz | vTe - 0€ N ‘9L 1w 0T 1Ha8Y 1poHe-) Hidesieadoy SOV VOLD

99 85'C 6096 60'96 0€ 0€ w0z e - 0€ oN "9eL UW 0T (gay) dowdosiyf
69 Ge'8 60'LLE | 60'LLE 0€ 0€ mwoz | 9goL <= 0€ aN "9eL 4w Og (daeved) dewiduiyy
08 89'C 10’001 10’001 0€ 0€ moz | €€’ - 0€ aN "0l 4w Qg (rewdeq) dosieadoly
€8 LY LS'v/LL LS'vLL 0g 0g w0z 18's | DXI ¢dodu er Hea 0€ aN "oeL 4w Qg (V¥id¥) d1dory

, s s s godauydodaLe o , HuLleLdeso|(

88 L1t oL'L8 oL 0€ | 0f | WOZ | LT | .ynsumdarsewoxdaui 0€ oN "9eL 4w 0T (WAida1dy) HuteLdesoys Z0Y YOLO
95 ze'L S'6t S'6t 0€ 0€ woz | L = 8T oN "0eL UW 0T (elHeHY) H1LeLdREWMN)
0L S0'e S6'ELL S6'ELL 0€ 0€ w0z o= 8T oN "0eL UIW 0T (egay) wedwid
oL €T'e og'es og'es 0€ 0€ woz | L6'T = 8C aN "0l 4w Qg (ea1LHag) rdesieawn)

0 - - - o€ o€ 1IN 07 - ‘geL 4w Q¢ | (F1r ewdeq ofHIg-0dAy) setdey HULRLOREWKY
9L vS'L L9'LS L9'LS o€ o€ mwoz | T6'L = 0€ oN "9eL UW 0T (s,80dofirg) Le1>ogeg LOV VOLD
A 6L'L v1'062 | ¥1'06C 0€ 0€ | woz | 9g0l - 8T N "9eL UIW 07 (whoff 1 udeqm sidapy) ,dosiog
S8 Lz's 9'6L1L o'6lLL 0€ 0€ moz | LT - 8T oN "9eL UW 0T (waX-HIrdaq) Hifegeg
08 €l LE'8Y LE'8Y 8¢ 8¢ moz | €Ll BIWaTiuIrdauil ‘x| 8T oN "9eL UW 0T (V¥dY) Uirmneeg

((Hd1 /€ anBdIW e€ |EW) HAI £Z'691 = TT/¥TLE -
eyunHaInedu oloHgexdalr oloHegoMIIreasaH JoHeaAheLLd MHIWYEeH LLeurl YiHLIgodes NIHHAY ndu) IHIedSA 8 81HMLRLD 91DIHUALION BHhEID BL BHRIWOHOS
4} LL (o] 6 8 L 9 S ¥ € 14 L
m < = el =
9 88| 32 |zyvn |22 ] o
7825588 52 |RsE8 |34 |39 ¢ b}
2f|52533| 2z |88 23 58| 582 = (sHHegoido8XEE)
m » |8Z3z3| Sz |3 3273 3o (22| 8 5 - 2 €Lf BHHOheHEML ewdod s ‘eeol] wHoodua) £1¢ pase (eHvigonad ehoiltr)
2R |I3EZxE| 3T s 38 Ei s |53 | o 2 = SHhyLgauedaL : GinHgodua) e1r eaceH BInesiroeLs-D |y
$< |*z254|za | 328 |25 |nx| 95 = SHEOHYQ
SERESE- R a3 =38 X IEc o < O 5
eI |SasT3| <2 I ZdD | 2T 0T (o) =
T3] <53I| 3% |BeFE |2g |7 g S
o She m I m o} m @ @
(H1mend ododoouda nuAda aiLH3TIeH A 9FHIHYRINIDA XMHHUTAY-09311dad Ainasod minweridpodu srY Aredenadn sBHHegaAsoY
3HY9dad - qq@ oHeLrdudodud orh9) HIedNL 9 ueeLIATId-yOoM- I NI 91dOLIOLIHI LLDOHUALIOY IOHRHUEI(P BL IOHhINOHOMI EILEHY
€ BIIUIroe],




ISSN 1562-725X (Print)

KAIHYHA PAPMALIA. —2019. - T. 23, Ne |

ISSN 2518-1572 (Online)

52

‘tedeusdu umnHAareHIMdo — , exLwndy|

09 S9'C 56'86 56'86 8C | 8T | s/l | 6Tt - 0€ aN "9BL W /0L (ewdegwodyj) Hndauig
0/ g’ 9'6CL 9'6C1 8C | 8T |WST/OL| 79 -~ 8T aN "9BLUW §'Z/0L (wdeg WAdAy) LeLdouny HiumtoLwe
anamAdon /Huleldegdoly
sz 99'6 18'65€ | 18'6S€ 8z | 8T |MwoOL/0L| 66'LL | XxuHHMEAd>-08aNdad | OF 5N 9BLUWQL/0L (dagnedLl) ,Lakirey €0X 901>
esntveuidody]
BINSLOdaLd011D OIWNLIED |
K7 9'9 oz'ovz | 0T'ovt 8¢ 8z |wolL/oL| T8 BHLOJVEOWO 0E€oN'OBLUWQL/OL|  (TSLILf dSMLSX ILNN) yIEDLRLD HuLel>eadoly
‘wauonty 90V 901D
s s s w s BIWSTIUILONT eHeMIWE N ‘OBL W wdedwiy 1Letfdoxag) Loges] Huleldegel]| |
0L €01 20’8 | T0'L8¢ 0€ 0€ L 6L | swywanudarsawoxdau| 0£aN 9 L ( X! d) ocedi| 80V Y013
or vy YTYoL | vTYIL 0g 0g moL | 98's = 8T 5N "9_LUW O] (Ha1081rY) BLOAEO(
S9 LS9 S6'vvT | S6'vie 0g 0g moL | 9’8 - 0€sN "9eLUW O (o¥310LY) 2311804
6% 9'C L6 L6 0€ 0€ wmwoL | vTE - 0€sN "9eLUW Q1 (esd]) HuLeLOREAEO
YL s so'ozl | so'ozl 0€ 0€ mwoL | 007 - 0€sN "9eLUW Q1 (ewdedauo| ) siieewod
0L So's 69'€Ll | 69°€LL 0€ 0€ woL | 90 - 8T N ‘geLUw Q| (1>MegHed) doLeagod
0L L1S'c 69'c6 69'€6 o€ o€ QL 6L'S - 8C N "'9eLIW QL (0t'HeD) HuLeLDREAEOd
14 Se'y Y1791 Y1791 0g 0g wolL v's - 0€ aN "oeLUw Q| (HoaWa] daLxid) LIHaLAD HuLeldesAeod
8/ 0 €T6hL | eC6bl oc | oe | oL | zg's -o- 8CaN0eLUW QL[ (wesLoiadewdeq d13) ,UiAEod L0V VOLD
YL o'c SO'vEL SO'pEL 0g 0g moL | o'y - 0€ 5N "geL JW Q| | (eaiLHg-DILHREY IpoHED) desAeod
z8 SP'T z5'16 75’16 0€ 0€ mwoL | so'€ - 0€ aN "oeLUw Q| (1de1) ewdeq) deaiury
LL 6'C zzT'solL zT'sol 0€ 0€ oL 9'¢ - 0€ aN "9eLUW Q1 (V3idyl) edadsiod
8L LY'E £5'6C1 £5'621 0€ 0€ oL €'y - 0€ aN "9B_L UW Q1 (1v uAdidigosty) 1degod
, , , , I ERT I EYRETOETIN N .
8s v6'0L V'OV | vL'LOV 0€ | 0 | woL | 9S%L rgodatniodaly 8CaN ‘9eLUw 0L (es2HIE BLOY) ,dordady)
€T ST €6'76 €6'76 0€ 0€ w0z L' - 0€ aN "oeL 4w Qg (o1doredogelr HOW) wadoLy
13 68'8l 9'c0L 9'€0L 0€ 0€ woz | 66'L - 0€ sN "geL 4w Qg (eotrHeD) uiuAL
YA 8Ll S6'sy S6'sh 0€ 0€ w0z a4 - OLaN'9eLUW Qg | (dewdeg efoausiep) siewdoly
VA4 e ¥5'8L ¥5'8L 0€ 0€ W 0T [4°K4 = 0€ N "9el 4w 07 (eLHeHY) HULRLOREdOLY wLe1eadory
0S 95y 0'0LL 0'0£L o€ | 0 | Iwoz | 99'S - 0€ aN "9eL UW 0T (wdegeLod) HeLdeawy S0V VOLD
% og's vL'szl | vl'scl 0g 0g moz | L'y -~ 0€ aN "oeL 4w Qg (d9ey odi) HULDY
/8 6'L 16'T6T | 16'T6T 0€ o€ moz | 9L'6 - 0€ N "9el 4w 07 (dagyiedy)) HuLeLdeadOLY
99 88'C Se'/01 Se'/01 0g 0g moz | /S'€ - 0€ sN "9eL 1w 0T (reHnmaK
0 -daLH| ewdedody|]) LHiwaToul
4} Ll 0l 6 8 L 9 S 14 € 4 L

£ "V9DW BHHaHC9000d]]




ISSN 1562-725X (Print) KLINICNA FARMACIA. — 2019. - Vol. 23, No. 1 ISSN 2518-1572 (Online) 53

A
s
Eosets!

0- kel 1 g
v 0 @Q D T @t @Q N 3 [ Qs\ &R R O
o Y\vx\"’* o 4o ,\oQ\{\ ) & e &@Q“‘ @o‘\ FO SRR 0“‘“0@*\‘)
5T dVEF (N (@ R @ o W 27w o S <
o & = © RO AR & ?&«\I\ S\‘?\ S < v ‘?\06@\ PENNI G
o 2 & < > & X \
Q X o < > LN < XY o N O N N
© P © <° \\\“\\ @00 vﬁoqe v <N g ?$0Q

Puc. 3. PO3noaiA 3 piBHEM EKOHOMINHOI AOCTYNHOCTI mpenaparis rpynn C10A A0S ATOpBACTATMHY

Tab6suig 4

Y3ara/ibHeHi pe3y/ibTaTH HI0J0 06CATIB NPOAAXKiB Ta EKOHOMIYHOI AOCTYMHOCTI
npenapartiB-iaigepis rpynu 'MK-KoA-peaykrasu

MpenapaTu-nigepu 3a 06cArom NpoAais rpynu iHribiTopis YacTka B 3aranbHomy EKoHOMmiuHa
MK-KoA-pepykTa3u BignosigHo go ABC-aHanisy (BMPOOHUK) 06cs3i peanisauii, % pJoctynHictb, C,

Atopic (KPKA) 23,17 4,7

KpecTtop (AcTpa3eHeka) 11,60 10,94
Po3apt (AkTaBic rpyn Al) 9,52 3,47
Pokcepa (KPKA) 8,29 2,9

AtopBakop (Dapmak) 5,31 2,68
Knieac (Gapma CrapT) 5,29 2,45
Ninpimap (MNoarizep) 5,22 8,35
JliBocTop (KuiBcbKui BiTam. 3aBop) 5,15 2,58
Topeakapg (CaHo¢i ABeHTiC-3eHTiBa) 4,86 2,62

JOCTYIHICTb YUHUTb BTOPUHHUH BILJIUB — I0Ka3- HHUMM [IpenapaTaMy, Ta Ma€ HU3bKY Yy TJIUBICTb 1,0
HUKH JIOCTYNHOCTI MPOBiHUX NpenapaTiB (rpyna 1niHu. TakoX Ha CIOXKUBAHHS MpenaparTiB, CyAsauu
A 3a o6caramu peasnisauii) ayxe pisHi (Ta6.1. 4). 3 YCbOTO, CYTTEBO BILJIMBAIOTh iHIII GaKTOPH, [10-
Tak, cepef; ijiepiB 3a o6cAraMu NpoAaXiB BU-  CHiPKEHHS AKUX MOXKe 6y TH MoJa/IbIIUM IpeaMe-
SIBUJIMCh 2 MIpenapary, siKi MaloThb CepeHil piBeHb  TOM J0CJIi/I>)KEHb.
JIOCTYIHOCTI, 6JIM3bKUIN BXKe [0 HU3bKoro — Kpe- HesBaxaruu Ha Te, 1110 JOCTYIHICTb AOCJiIKe-
crop (C,,= 10,94) Ta Jlinpimap (C,,= 8,35).  TuM  Hoi 6ibLIOCTi CTATUHIB yK/IaAA€THCSA Y paMKU 5 %,
He MeHllle BOHU BiZHOCATBCA 0 Irpynu A 3a 06csi-  Heob6XiZJHO BpaXOBYBaTH, 1110 JjlaHa KaTeropis xBo-
raMmu peaJjisauii B YkpaiHi. JlaHuil ¢akT cBiUUTb, pHUX, K IpaBUJIO, NpUiMaEe Bij 3 i Bullle npenapa-
Ha Hally AyMKY, PO Te, L0 YacTHMHA CHOXXUBayiB  TiB [JiJI1 TPUBAJIOr0 3aCTOCYBaHHS, a 0COGU 3 KO-
CTaTHUHIB Ma€ JOCTaTHIN piBeHb JOXO/IiB, 1106 OTpU- MOP6iAHO MaToJsoriet (110 Bkawvae Al niabet
MaTH MOBHOLIHHY papMakKoTeparnito BUCOKOsKic- 1T m.) - Big 5 i Bunie. CykynHicTh npenaparis, 1[0
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Puc. 4. Po3noaia 3a piBHEM EKOHOMIYHOT AOCTYNHOCTI Npenaparis rpynu C10A AO7 Po3yBaCTaTUHY



54 ISSN 2518-1572 (Online)

KAIHYHA PAPMALIA. —2019. - T. 23, Ne |

ISSN 1562-725X (Print)

NpURMalOTh TaKi XBOPi, CKopillle 3a Bce, HabaraTo
nepeBuiye 5 % nopir, 1o He Moke He Bi/JOUBaATH-
Cs1 Ha 3araJjibHil MPUXUJIbHOCTI NAI[i€EHTIB [0 JiKy-
BaHHS Y HETaTUBHOMY acleKTi. ¥ 3B’A3Ky 3 Bulile-
BUKJIaJIeHUM HasABHICTb JepKaBHOTO NPOEKTY MO
peimbypcariii 03BOJISIE GIIBIIOCTI BITYM3HAHUX XBO-
pHUX 3aCTOCOBYBaTHU CTaTUHOTEPAIilo BiIMOBIIHO
0 iICHyIOYMX MIDD>KHApOJHUX Ta HalliOHAJbHUX pe-
KOMeH/jallili i npoTokoJiiB. OHAK y JlaHil cuTya-
il nepcneKTUBHUMHU Gy Th AOC/iPKEHHS, 110 TPO-
SICHATh KapTHUHY JIOCTYIHOCTI MOBHOI cxeMH ¢ap-
MakKoTepanii y BITYUM3HAHUX XBOPHUX 3 ypaxyBaH-
HSIM CHCTEeMH peimMOypcallii Ta y MopiBHSHHI 3 EBPO-
NelCbKMMH TTOKa3HUKAMH Ta CPOPMYIOTh Ha Mif-
CTaBi OTpUMaHUX pPe3yJbTaTiB opraHisaljiiiHi Bu-
CHOBKH B raJiy3i 3ab6e3nedyeHHsI XBOPUX HAIEKHOI0
dbapMaleBTUIHOIO I0ITOMOTOIO.

BUCHOBKHU

1. OTpuMaHi fjaHi cBi4aTh NpoO Te, 10 CTATHU-
HU Ha YKpaiHCbKOMY ¢apMalleBTUYHOMY PUHKY
npeJicTaBJ/eHi y IUPOKOMY aCOPTUMEHTI, ajie Mpe-
BaJIIOIOTh MpenapaTy 3aKOp/IOHHOTO0 BUPOOHUIITBA.
3asexxHo Big MHH Ta Bupo6HMKa I[iHM Ha Ipenapa-

TH BapilOOTh y JIy?Ke LIMPOKUX MEXax, 1[0 06yMOB-
JIIOE MOXKJIMBICTh BUOOPY Mpenapary 3 ypaxyBaH-
HSIM €KOHOMIYHOI OCTYIHOCTI.

2. JlitepamMu pyUHKY 3a o6csiraMu peaJiisarii €
9 npenapatiB (Atopic (KPKA), Kpectop (Actpa3e-
Heka), Pozapr (AkTasic rpyn AI'), Pokcepa (KPKA),
Atopsakop (Papmak), KiiBac (®apma Crapt), Jli-
npimap (I1daiisep), JliBoctop (KuiBcbKkuii BiTaMiH-
HuH 3aBo/j), TopBakapa (Canodi ABeHTic)), cepen
SIKMX TiJIbKH 2 MTpenapaTy BiTYU3HIHOTO BUPOOHUIL-
TBA, 1[0 CBiYUTH NPO MOXKJIUBICTb PO3BUTKY MPO-
rpaMu 3 iMIIOpPTO3aMillleHHS caMe L€l IpyIu npe-
naparis.

3. [IpoaHasizoBaHa EKOHOMIYHA JOCTYTIHICTb Ipe-
napartiB rpynu 'MK KoA-peaykTa3u 3arajioM CBifi-
YWTb PO iX BUCOKY Ta Cepe/IHIO AOCTYIHICTb. Cepes, Jii-
JIepiB 3a 006CATaMU MPO/IAXKIB TAKOXK BUSBUJIUCH 2 TTpe-
napaTy, sIKi MaloTb cepeiHil piBeHb JOCTYIHOCTI,
6/1M3bKUH BxKe 10 Hu3bkoro Kpectop (C,,=10,94)
ta Jlinpimap (C, = 8,35). lanuii GpaxT cBiAYUTH PO
Te, 1110 YaCTHHA CII0KHMBaYiB CTaTUHIB MaE€ 10CTaT-
Hill piBeHb J10XOAiB Ta HU3bKY YYTJIMUBICTb J10 I[iHU.
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HauionanbHui papmMaleBTUYHUN YHIBEpCUTET

BDAPMAKOEKOHOMIYHUM AHAJII3 JIIKAPCbKHX IPEIAPATIB,
AKI BIIV/IUBAIOTHB HA CTPYKTYPY TA MIHEPAJII3BALIIIIO KICTOK

Octeonopos (OI1) € HalinomupeHIiIKM MeTab0IiUHUM 3aXBOPIOBAHHSAM CKeJIETY i XapaKTePU3YETbCs 3HIKEHHAM Mill-
HOCTI KIiCTOK, 110 TPU3BOJUTD 10 BUCOKOTO PU3UKY NepesoMiB. Ceplio3HICTh JaHOT0 3aXBOPIOBAHHSA MOJIATAE B HOTO
TpUBaJIOMYy 6€3CHMIITOMHOMY Nepe6iry, Ipy IbOMY Bpa)KeHHIO MiIAa€ThCS 3HaYHa YaCTUHA HaceJIeHHs, 0CO6JIMBO
CTaplIMX BIKOBUX pyIL.

Meta gocaigxeHHs. [[poBejeHHsT papMaKOEKOHOMIYHOI0 aHaJsIi3y i3 3acTocyBaHHAM 6icdpochoHaTIB y NalieHTOK i3
noctMmeHomnay3anbHUM OIl 3 BUKOPUCTAaHHAM METO/Y «BUTPATH-e)EKTHUBHICTbY.

Marepianu Ta MeTogM. Po3paxyHok KoedilliEHTY «BUTPaTH — eQeKTUBHICTb». [l po3paxyHKiB BapTocTi papmako-
Tepanii OI1 6ys11 BUKopucTaHi cepeJHbOPo3Api6Hi 1iiHK Ha JIIT 3a 2017 pik, oTpuMaHi 32 JAHUMH aHAJTITUYHOI CUCTe-
MU «PharmXplorer» komnaHii «MopioH».

PesyabTaTu. AHa/1i3 BapTOCTI JIIKyBaHH# 110Ka3as, 110 Hal/ielleBIIUM NpenapaToM 3 FPyny ajJleHpoOHOBOI KUCJIO0TH
6yB AneHioH-70, Micro Labs, BapTicTb JlikyBaHHSI IKMM 3a TPU PoKU ckJiasa 1092 rpH. 3 rpynu KUCI0TH i6aHAPOHO-
Boi HaliieleBLUIMM penapaToM Oysa [6angpoHoBa kuciaota-BICTA 150 mr, Mistral Capital Management, BapTicTb
JIIKyBaHHS SIKUM 3a TpU pokH ckJsasa 11405,88 rpH. [IpenapaTu Ha OCHOBI CTPOHIiI0 paHesaTy NpeAcTaBjeHi Ha
PUHKY YKpalHU Ti/IbKK OZHUM BUPOOHUKOM. [IopiBHSAHHS pe3y/1bTaTiB JiKyBaHHs 3 i6aHAPOHATOM Ta CTPOHLiI0 paHe-
JIATOM I0Ka3aslo, 110 ibaHAPOHAT € JOMiHAaHTHUM METOZOM, TOMY L0 Iieil MeToz 6isbin epekTuBHUE (62,0 % npoTH
41,0 %), a MOKa3HUK «BUTPATH — eHEeKTUBHICTb» MEHIINH, HIXX y TpenapaTy cTpoHIilo paHeaaTty (18396,58 rpH npo-
TH 150602,56 rpH).

BucHoBKHU. OTpuMaHi aHi cBif4aTh NMpo Te, [0 MPY MEeHOMAay3aJbHOMY 0CTe0onopo3i npusHayeHHs 6icdpocdoHaTis,
30KpeMa i6aHAPOHATY, € ePEKTUBHUM Ta EKOHOMIYHO BUTIHUM.

Karwouosi cnosa: 6ichpochonaTy; mocTMeHonaysa; 0CTEONOPO3; CTPOHIIiI0 paHesIaT; BUTPATH — epeKTUBHICTh; papMa-
KOEKOHOMIYHUH aHaJIi3

N. 0. Matiashova, 0. 0. Gerasymova
National University of Pharmacy
The pharmacoeconomic analysis of medicines affecting the bone structure and mineralization

Osteoporosis is the most common metabolic disease of bones and is characterized by decrease of bone strength, which
leads to a high risk of fractures. The seriousness of this disease is in its prolonged asymptomatic course; moreover, the
disease affects a significant part of the population, especially older age groups.

Aim. To conduct the pharmacoeconomic analysis of the use of bisphosphonates in patients with postmenopausal os-
teoporosis by the cost-effectiveness method.

Materials and methods. The cost-effectiveness ratio was calculated. The average retail prices of medicines for 2017
obtained according to the data of the PharmXplorer analytical system of “Morion” company were used to calculate the
cost of osteoporosis pharmacotherapy.

Results. Analysis of the cost of treatment showed that Alendon-70 (Micro Labs) was the cheapest drug in the alen-
dronic acid group; its cost per treatment course for three years was 1092 UAH. Ibandronic acid-VISTA, 150 mg, (Mistral
Capital Management) was the cheapest drug in the group of ibandronic acid; its cost per course of treatment for three
years was 11,405.88 UAH. Medicines on the basis of strontium ranelate were presented at the Ukrainian market only by
one manufacturer. The results of the pharmacoeconomic analysis showed that ibandronate was the dominant method
compared to strontium ranelate since it was more effective (62.0 % versus 41.0 %) and had a lower value for the cost-
effectiveness ratio (18,396.58 UAH versus 150,602.56 UAH).

Conclusions. The data obtained suggest that the use of bisphosphonates, including ibandronate, is effective and cost-
effective in menopausal osteoporosis.

Key words: bisphosphonates; postmenopause; osteoporosis; strontium ranelate; cost - effectiveness; pharmacoeco-
nomic analysis

H. A. Mamsawoea, 0. A. 'epacumosa

HayuoHasvHblll hapmayesmuueckuill yHugepcumem

PapMak03KOHOMHYECKHUI aHA/IM3 JIeKaPCTBEHHbIX IpenapaToB, BJUAIOIIUX HAa CTPYKTYPY

U MUHepaIu3anuio KocTei

Octeonopos (OI1) siBasieTcs: caMbIM pacnpoCTpaHeHHBIM MeTab0JIMYeCKUM 3a60J1eBaHUEM CKeJleTa U XapaKTepUu3yeTcs
CHUXXEeHHWEM INPOYHOCTH KOCTeﬁ, 9TO IPUBOJAUT K BbICOKOMY PHCKY II€pEJIOMOB. Cepbe3HOCTb AAHHOTO 3a60JieBaHMUs

3aKJII04AETCs B €ro JJIMTEJbHOM, 6eCCUMIITOMHOM T€YEHHUH, IPU 3TOM NOPAXKAETCs 3HAUMUTe/IbHAs 4acTh HaceJeHus,
0CO6EHHO CTapILINX BO3PACTHBIX IPYIIL.
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Llesb uccnegoBanms. [lposeseHre ¢apMakKoIKOHOMHUECKOTO aHaIM3a IPUMeHeHHUs 6UCcPOCPOHATOB y NaLUEHTOK
¢ nocrMeHonay3anbHbIM OII ¢ MCII0/Ib30BaHHUEM METO/A «3aTPaAThl — 3P HEKTUBHOCTDY.

Marepuasbl 1 MeTOABI. PacueT koaddurmenTa «3aTpaTel-3pGeKTUBHOCTEY. [l/Is pacyeTOB CTOMMOCTH papMaKoTe-
panuu OIl 661K MCHO/B30BaHbI CpeiHEPO3HUYHBIEe LeHbl Ha JIIT 3a 2017 roz, nojiyyeHHble 110 JAHHBIM aHaJIUTHYe-
cko# cucreMbl «PharmXplorer» komnanuu «MoproH».

Pe3ynbTaThl. AHA/IM3 CTOMMOCTH JIedeHHs IToKa3aJl, YTo HauboJiee JellleBbIM IpenapaToM U3 IPyIIbl aJeHpOHOBOM
KUCIO0THI 6611 AenzioH-70, Micro Labs, crouMocTb JiedeHHsT KOTOPBIM 3a TpH rofia coctaBuia 1092 rpu. U3 rpyn-
bl KMCJIOTHI H6AH/APOHOBOH JlelleBbIM NpenapaToM 6bl1a M6anaponoBas kucaota-BUCTA 150 mr, Mistral Capital
Management, CTOUMOCTb JieYeHUsI KOTOPOU 3a Tpu roja cocraBua 11405,88 rpH. [IpenapaTbl Ha 0OCHOBE CTPOHLIUSA
paHeJsiaTa MpeJCcTaBJeHbl Ha pbIHKE YKpaWHbl TOJbKO O4HUM NpousBoAuTesneM. CpaBHeHHe pe3yJbTaTOB JieYeHUs
M6aHPOHATOM U CTPOHIIMS paHeJaTOM I0Ka3asio, 9YTO H6AH/JPOHAT SABJISETCS JOMUHAHTHBIM METOZI0M, TaK KaK OH
6osiee appextuBeH (62,0 % npotus 41,0 %), a mokaszaresib «3aTpaThl - 3GPEKTUBHOCTb» MEHBIIIE, YEM B IIpenaparTe
cTpoHuus panesarta (18396,58 rpu npotus 150602,56 rpH).

BeiBOABIL. [los1yuyeHHbIe JaHHbIE CBU/ETENbCTBYIOT O TOM, YTO IPU MeHOMNay3aJbHOM OCTEe0I0Opo3e Ha3HaueHHe Guc-
docdoHaToB, B TOM 4ucie H6AHAPOHATA, ABJsIETCA 3PPEKTUBHBIM U SKOHOMUUYECKH BbITOJJHBIM.

Kamwouesvle caosa: 6uchochoHaThl; MOCTMEHOTIAY3a; OCTEONOPO3; CTPOHI[US PaHesaT; 3aTPaThl — 3P PEeKTUBHOCTD;

$bapMaKO3IKOHOMHUYECKUN aHaIU3

OCTeonopos (OII) € HaMmoOUIMpPeHILIUM Me-
Tab0JIiIYHMM 3aXBOPIOBAHHSAM CKeJIeTy i xa-
PaKTEpPU3YETbCA 3HUMKEHHAM MILJHOCTI KiCTOK, 1110
NPU3BOJUTL [0 BHUCOKOTO PHU3UKY I€pesoMiB.
Cepi03HICTB JaHOTO 3aXBOPIOBAHHA MOJIATAE B KOTO
TPUBAJIOMY 6€3CUMIITOMHOMY Tepebiry, mpu 1bo-
My Ypa)KeHHIO MiJJa€ThbCA 3Ha4YHa YaCTUHA Hace-
JIEHHS], 0CO6JIMBO CTapLIMX BikoBUX rpy1. Enigemiu-
Hui xapakTep OIl, noB’s13aHU 3 BUHUKHEHHSIM Ile-
pesIoMiB, pOGUTH HOr0 COlliaJIbHO 3HAYYIUM 3a-
XBOPIOBAHHAM, 110 BUMarae paHHbOI JiarHOCTHUKH,
aKTUBHOTO JIiKyBaHHs | po¢iJlaKTHUKU.

[lepesioMu CTErHOBOI KiCTKU IPU3BOJAATD J10 3HU-
JKEeHHA 04iKyBaHOI cepeJHbOI TPUBAJIOCTI XKUTTH
Ha 12-15 %. [licaia Takoro nepesiomy 70 20 % xBo-
pUX IOMHUPAIOTh BIPOJOBXK NEPLINX 6 MiCSALiB, 6J113b-
k0 50 % mauieHTiB He MOXYTb nepecyBaTHCs 6e3
CTOPOHHBOI JOIOMOTH, @ TPETUHA BTpadaE 3JaT-
HiCTb 10 caMoo6cyroByBaHHs [1, 2].

B ocTaHHi gecaTupivys npobiemMa 0CTeomnopo-
3y HabyJsia 0CO6GJIMBOr0 3HAYE€HHS BHACTIZIOK ABOX
TicHO noB’s13aHuUX JeMorpadiuHux npouecis: pis-
KOro 36i/blIeHHS B nonyasiLii KiibKOCTI Jitogen
JIITHBOTO i CTApe4o0ro BiKy, 30KpeMa »KIHOK Yy I10CT-
MeHOIay3a/JbHOMY Nepioai »kuTTd. YacTile ocreo-
MOP03 yparkae KiHOK, 1110 OB’sA3aHO 3 AedinuToM
eCTPOreHiB y MOCTMeHONAy3i Ta 6iJbIl HU3bKOIO
KIJIBKICTIO KICTKOBOI MacH OPiBHAHO 3 40JIOBiKa-
MU. OCcTeonopos ypakae Bifi TPeTUHHU 0 M0JIOBHU-
HU BCiX *KIHOK y mocTMeHomnay3aJbHoMy nepiogi [1].

3a JaHMMHU yKpaiHCbKUX Agocaimxens B. B. Ilo-
BOPO3HIOKA Ta CHiBABTOPIB, AKi NPOBOAUINCA B
2002 p. [3] 3 BUKOPUCTAHHSM yJIbTPA3BYKOBOI 1€H-
cutoMeTpii, y Bini 50-59 poxkiB Tinbku 34 % kiHOK
MalOTh HOPMAJIbHY CTPYKTYPY KiCTKOBOI TKaHUHH,
y Bini 60-69 pokiB - 11 %, y 70-79 pokiB - 4 %.
OcTteomnopos aiarHocTyoTh y 13 % KiHOK y BiKO-
Bi#t rpyni 50-59 pokis, y 25 % - y rpyni 60-69 po-
KiB,y 50 % - y rpyni 70-79 pokiBiy 53 % - y rpy-
ni 80-89 pokis [3]. 3a JaHUMU JBOXEHEPTETUUHOI
peHTreHiBCcbKOI abcopbuiomeTpii ocTeonopos Ha pis-
Hi INMHAKY CTECHOBOI KICTKU BUABAAIOTL ¥ 11 % xi-

HOK YKpaiHCbKoOI nonyisiii, Ha piBHi xpe6Ta -y 20 %,

Ha piBHI nepeamiuusa - y 24 % [4, 5]. [Ipu ubomy

MMOKa3aHOo, 0 MiHepaJibHa LIJIBHICTh KiCTKOBOI

TkaHUHU (MILKT) Ha piBHIi xpebTa y *KiHOK yKpa-

iHcbkol monysauii y BikoBid rpymi 50-59 pokis

HM>K4a B NOPiBHAHHI 3 nokasHukaMu MIIKT y »xi-

HOK, 49Ki npoxuBatoTh y CIIA i kpainax [liBHiuHOI

€Bpony, 10 MOXKHA IOACHUTH HeLOCTaTHHOIO IIPO-

$isIaKTUKOIO BTPATH KiCTKOBOI TKAHUHMU Y *KIHOK

B YKpaiHi B nipe- i nocTMeHonaysi.
3a octaHHi 20 poKiB pO3MUPUINCA 3HAHHA NP0

MOJIEKYJISIPHO-6i0J10Ti4HI, reHETUYHI Ta iHILi 0C06-

JIMBOCTI KICTKOBOTO peMO/ieJIl0BAHHA | IaToreHe-

3y ocTeonopo3sy. lle 103BOJISIE CHHTE3yBAaTHU HOBI

aHTHOCTEONOPOTHUYHI TpenaparH.

[Ipenapary, 1110 3aCTOCOBYIOThHCS A1 MPOodiaK-
TUKH I JIIKyBaHHS OCTEOINOPO3Y, YMOBHO PO3IOJi-
JIeHi Ha HaCTYIHI rpynu:

e 3a0e3MevyyrTb T03UTUBHUHN KaJIbLli€EBUH Oa/IaHC
(kasbniy, BiTamiH D, akTUBHI MeTaboJ1iTH BiTa-
Miny D, Tiasugu);

e IepeBaXKHO NPUTHIUYIOTh pe30po1ito KicTKOBOT
TKaHUHU (ECTPOreHH, KaJbLUTOHIH, 6icdhocdo-
HaTH);

e TepeBa)XHO CTUMYJIIOIOTh YTBOPEHHS KiCTKO-
BOi TKaHUHHU (moxiaHi ¢Topy, aHaboiuHi cTe-
poinu, napaTUpeoiHUN FOPMOH);

e [Ipelnapary, L0 NOKPAILYIOTh AKICTb KiCTKOBOI
TKaHUHHU (6icdochoHaTH, MeTabosiTH BiTaMi-
Hy D);

e Mpemnaparu 6araTomnaHoBoi Aii [5].

B ocTaHHI poKHM BiZj3Ha4eHO BHCOKHH iHTepec
MeJIMYHOI rPOMa/ICBKOCTI ZI0 3aCTOCyBaHHSA Gicdoc-
¢doHaTiB Ta CTPOHLiIO0 paHesaTy y JiKyBaHHI nani-
€HTIB 3 OCTEONOPO30M.

Y TenepilHii yac A4 JiKyBaHHA [IPU 3aXBO-
pIOBAaHHAX KICTKOBOI TKAHUHU B YKpaiHi 3aCTOCO-
BYIOTb 6 cnosiyk 6icdocdoHaTiB: eTUAPOHAT, KJIO-
JIpOHAT, IaMiJlpOHaT, aJleHAPOHaT, ibaHpOHAT, pU-
3eH/IpOHAT, 30JIeJ[pOHAT Ta KOMbGiHOBaHI Mpenapa-
TH aJIeHJpPOHOBOI KMCJIOTH Ta KoJieKaJbIudepo-
ay (BiTaminy D).
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TostoBHMH BIIUB 6ichochoHATIB HA CKeJIET 1o-
JIITA€ B YNOBIJIbHEHHI MiHepaJi3alil KiCTKH i Xps-
1113, @ TAKOX B YIOBiJIbHEHHI pe30poOIlii KicTKoBOI
TKaHUHU.

MexaHi3M [iil CTPOHIiI0 paHeJsaTy BKJIIOYAE Je-
KiJibKa paKTopiB:

e CTHUMYJISALIIO YTBOPEHHS KiCTKH B KYJIBTYPI KiCT-
KOBOI TKaHWHH, a TAKOXK CTUMYJIALI0 perJlika-
1ii monepeaHUKIB 0CTe06JIACTIB i CHHTE3 KO-
JlareHy B KYJIbTYpi KiCTKOBUX KJIITHH;

e 3MeHUIYE pe30pOIil0 KICTKOBOI TKAHWHU LILJISI-
XOM raJibMyBaHHS AuepeHIliloBaHHS OCTeO-
KJIACTiB, a TAKOX iX pe30p6TUBHOI aKTUBHOCTI.
BicbocdoHaTH i cTpoHIit0 paHesaT 3aCcTOCO-

BYIOThCsI Ha TenepiliHii yac yacTiie 3a iHmi aH-

THOCTEONOPOTUYHI NpenapaTH i po3risjaTbCs

B AKOCTI nepiuoi JiiHil Tepanii OIl, ockisibKky B mpo-

BeJIeHUX PaH/I0Mi30BaHUX KJIiHIYHUX BUITPOOYBaH-

HSIX TpernapaTH Liel rpymnu B OI/IbIIH Mipi, HiXK iHIIT

3ano6irajy HOBUM i TOBTOPHUM epesioMaM [1, 6].
CyvacHa MesimkaMeHTo3Ha Teparnisa OIl mo6ymo-

BaHa Ha MPUHLMIIAX J0KAa30BOI MeJULUHH, KOJIHU

y JIiIKyBaHHI Nalji€eHTa NPiOPpUTET HAJAETHCH Ji-

KapCbKUM 3ac006aM 3 ZI0BeJleHO0 epeKTHUBHICTIO

B PaH/IOMi30BaHUX 6araToleHTPOBUX KIiHIUHUX

nocaimkenusax (PK/) 3 jocTaTHbOO TPUBAJIICTIO,

B IKMX IEPBHMHHOI0 KiH1I€BOIO TOUKOIO € 3HUKEHHS

YUCJIa IEPEJIOMIB Ta 3HUKEHHS MapKepiB KiCTKO-

Boi pe30p611ii i migBUIIEHHS KiCTKOBOI MiHepasib-

Hoi misibHocTi (MIIL) Ha T/1i TpUBaOTO JiKYBaHHS

(3-5 pokiB) [7].

PaHHd giarHOCTHKA | CBOEYACHO BXUTI JIIKY-
BaJIbHO-MIPOQINIAKTHYHI 3aX0/J1 MOXYTb 3HU3UTH
KIJIBKICTb BUPQKEHUX KJIIHIYHUX 03HAK, 3MEHIIU-
T $iHAHCOBI BUTpATH ZilepKaBU Ha BUPIlIeHHS
CepH03HUX HACTiAKIB 3aXBOPIOBAHHS Ta MiJABUIIHU-
TH SIKICTb ’KHUTTS XBOPUX Ha ocTeonopos [8, 9].

Marepiasu Ta MmeTOAH

MeTot0 laHOTO A0CiKeHHS 0yJI0 IpOBeeH-
Hs1 papMaKOeKOHOMIYHOT0 aHaJli3y 3aCTOCYBaHH:A
6icdocdoHaTiB y NalliEHTOK 3 HIOCTMEHOMNay3a/IbHUM
OIl 3 BUKOPHUCTAaHHAM MeTOAY «BUTpaTH — edek-
TUBHICTb». BUKOHYIOUM aHaJi3 «BUTpATH - epek-
THUBHICTb», HEOOXiJHO po3paxyBaTH KoeilieHT
«BUTpATH — epeKTUBHICTb» (cost - effectiveness
ratio, CER) A/ KO>)KHOTO MeTOAY JliKyBaHHS, TO6-
TO BUTPATH Ha OAHY OJUHUII0 ePeKTUBHOCTI 3a
dopmysow: CER = DC/Ef, ne: CER - koedinieHT
«BUTpPATHU - epeKTUBHICTb»; DC — npsAMi BUTpaTH;
Ef - nokasHuk edeKTUBHOCTI JikyBaHHA. 3 dap-
MaKOEeKOHOMIYHOTO0 MOTJIsAY Hal6ilbIl IPUXHST-
HUM € TOW MeTOoJ, JIiKyBaHHs, AKUU Ha OJAUHULIO
epeKTUBHOCTI MOTpebye MeHIIe BUTPAT (Ma€ MeH-
e 3HayeHHs koedinieHTa CER npu Halbinbiin
edpextuBHocTi) [10].

Jlns po3paxyHKiB BapTocTi papmakoTeparii OI1
Oy/1M BUKOPHCTaHI cepeHbOPO3/pi6Hi 1iiHK Ha JII1

3a 2017 pik, oTpuMaHi 3a JJAHUMHU aHAJITUYHOI
cuctemu «PharmXplorer» kommnasnii «MopioH».

Pe3synbTaT Ta iX 06roBOpeHHs

®apMakoeKOHOMIUYHUM aHaJIi3 BK/IIOYaB HACTYII-
Hi eTanu:

e aHaJli3 pe3y/IbTaTiB K/IiHIYHUX AOCTiMKeHb epek-
THUBHOCTI i 6e3MeKu nepopajibHUX penapaTiB
ibaHpOHATY, aJIeHJPOHATY i CTPOHILIi0 paHe-
JIaTy AJid IpodiJlakKTUKU [TepesIoMiB IPU MOCT-
MeHonay3asbHoMy OII;

e HemnpsiMe NMOPiBHSAAHHA KJiHIYHOI epeKTUBHOC-
Ti LOCAIIKYBaHUX IIpelnapaTiB 3 OHUM 3araJjb-
HUM KOHTpoJieM (11ane6o);

e aHaJi3 MiHiMizanil BuTpar npu Oll y xkiHOK y
[I0OCTMEHONay3aJbHOMY IepioAi;

e aHaJi3 «BUTPATH — ePEKTUBHICTb» Ta BUOIp 32
Horo pe3y/abTaTaMu HaW6i/Ib1I ONTHMaJIbHOTO
npenaparty 3 TOYKH 30py ePeKTUBHOCTI Ta BU-
TpaT Ha Tepalio.

Jl/1s mpoBeieHHs HENMPSIMOTO MOPiBHSIHHSA O6Y/IH
Bifi6pani Tpu PK/I:
¢ «BONE» ouinka ksiHiyHOI epeKTUBHOCTI i6aH-

JpOHaTYy,

e «FIT» - onjiHka kJiHi4YHOI epeKTUBHOCTI asieH-
JpOHaTYy,

e  «SOTI» - nprcBAYEeHO BU3HAYEHHIO KJIiHIYHOI
epeKTHUBHOCTI CTPOHLIiI0 paHeaaTy.
BifcyTHicTh 3HaYHUX BiAMIHHOCTEH B AU3ali-

Hi JOCJiPKeHb 1 y XapaKTepUCTUKaX BKIIYEHUX

MalieHTOK N03B0JIdJa IPOBOJAUTH HENPAMI MOPiB-

HSAHHS. Y BCiX JOCiP)KeHHAX 3asBJIEHO NO/BiliHe

OCJIiMJIEHHS i MJ1a1e60-KOHTPOJIb. YCi TpU AOCTII-

JKeHH BUKOHAHI B CX0KUX MOMYJIALIAX NALiEHTOK

3 noctMeHonay3sasbHuM Oll. TpuBasicTh criocre-

pexKeHHs CTaHOBUJIA 3 POKU. Y BCiX JOCAIKEHHAX

KpiM OCHOBHUX IIpenapariB 10aTKOBO IpA3Ha4a-

JIM KaJblliH i BiTaMiH D.

Y PK/l «<BONE» 3acTocyBaHHs i6aHJpOHATY B
MOpPiBHSHHI 3 IJ1a1le60 CYyMPOBO/KYBaIOCS CTaTH-
CTUYHO 3HAYYUIMM 3HMKEHHSIM PU3UKY XpeOEeTHUX
nepesiomiB yepe3 3 poku Ha 51 % (OP 0,49; 95 %
J10,34, 0,74). lloaiouum unnom y PK/[ «FIT» ye-
pe3 3 poKHU JIIKyBaHHA B rpyIli aJleHJpOHAaTy B I10-
piBHSIHHI 3 MJIane60 6YB BiJl3HaYeHUN HMKUUH T10-
KasHUK (Ha 47 %) xpebeTHux nepesomis (OP 0,53;
95 % /110,41, 0,68).Y PK/l «<SOTI» nikyBaHHS CTPOH-
1[il0 paHesIaTOM Yy IOPiBHSIHHI 3 M1a1[e60 TaKoX Cy-
MPOBO/KYBAJIOCS 3MEHIIEHHSIM PU3UKY XpeGeTHUX
nepesioMiB Ha 41 % uepes 3 poku (OP 0,59; 95 %
10,48, 0,73) [11].

Y npoueci po3paxyHKy BapTOCTi KypcCy JIIKyBaH-
Hs1 6yJIM BUKOPHCTaHI HACTyIHI 103yBaHHA (BiAmo-
BiZJHO 1,0 IHCTPYKILil AJ14 3aCTOCYBaHHA IIpenapa-
TiB): KMCJIOTA ajieH/[poHOBa — 70 MT' HAa THX/IEHD,
KUCJI0Ta ibaHjpoHoBa — 150 Mr Ha Micslb, CTPOH-
1[if0 paHeJsaT - 2 r Ha A06y. Kypc JiikyBaHHS npe-
rapaTaMHy CKJaB TPU POKHU.
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Ta6aunsa 1
Po3paxyHOK BapTOCTi KypcCy JIiKyBaHHA
MHH TH [lo3yBaHHsA Baprictb BapricTb,
1 pobu, rpH | 3 poKiB, rPH
AnengoHn-10, Micro Labs (IHgis), Ta6. 10 mr, N2 30 | 1 Tab. Ha Boby 2,67 2923,65
MOSB A04 AneHpoH-70, Micro Labs (IHais), Tab. 70 mr, N2 10 | 1 Tab. Ha TMXKAEHb 19,05 2971,8
Kuenora AnenpoH-70, Micro Labs (IHais), Tab. 70 mr, N2 30 |1 Tab. Ha TMXKAEHb 7,00 1092
s " "
aneHapoHoBa Anengpa®, Kycym ®apm OOO (YkpaiHa, Kuis), 17a6. Ha TWKOEHD 333 51948
Tab. 70 mr, N2 4
OcTemakc, Polpharma (Monbuya), Tab. 70 mr, N2 4 | 1 Tab. Ha T>KAEHD 49,47 7717,32
boHgiBa®, Roche (LBeluapis), Tab. n/nnis. obo- 1126. Ha MicALb 458,06 16490,16
noHkoto 150 mr, N2 1
— " - - )
boHgiBa®, Roche (LLBeluapis), Tab. n/nnis. o6o 1126. Ha MicALb 451,28 16246,08
noHkoto 150 mr, N2 3
BoHgpoHat®, Roche (WBenuapis), Tab. n/nnis.
MO5B A06 060510HKO 50 Mr 6nicTep, N° 28 17126. Ha foby 136,85 149850,75
Kucnora I6aHapoHoBa Kucnota-BICTA 150 mr, Mistral .
ibanapoHoBa | Capital (BenukobputaHis), Tab. 150 mr, N2 3 17126. Ha MicALb 316,83 1140588
|6aHapoHoBa KncnoTa-BICTA, Mistral Capital
Management (BenvkobpuTaHis), Tab. 50 mr 1 1ab. Ha noby 73,57 80559,15
6nictep, N2 30
PusoctuH, Pharmascience (KaHapa), Tab. n/o 17a6. Ha TUKAEHD 45,72 7132,32
35mr, N2 4
MO5BX03 biBanoc®, Servier (DpaHuis), rpaH. g/opan. cycn
ggzzﬁg:o 2 cawe, Ne 28 1 1ab. Ha Boby 56,39 61747,05

Y tabJ. 1 npeacrasJieHi pe3ysbTaTH PO3paxyH-
Ky BapTOCTi KypCy JIIKyBaHHS KO>XKHUM 3 IIpernaparis.

Anani3 BapToCTi JlikyBaHHS MOKa3as, 1110 Hal-
6i/bIL ZieleBUM MpenapaToM 3 FPyNnu ajeHApoHO-
BOI KuCJI0TH 6yB AneHz0H-70, Micro Labs (Iuzis),
Tab. 70 mr, N2 30, BapTicTh JliKkyBaHHS SIKHUM 32
Tpu pokH ckiasa 1092 rpH. 3 rpynu KUCJA0TH i6aH-
JIPOHOBOI HalieLeBIIUM IpenapaToM 6ysa [6aH-
ZipoHoBa kucjota-BICTA 150 mr, Mistral Capital Ma-
nagement (Besnko6puTanisi), Tab. 1n/miiB. 06010H-
koto 150 mr, N2 3, BapTicTb JliKyBaHHS SIKOIO 3a
TpH pokHu ckiasa 11405,88 rpH. [Ipenapartu Ha oc-
HOBI CTPOHILiI0 paHeJaTy NpeJCcTaB/eHi Ha PUHKY
YkpaiHu TiIbKA OJHUM BUPOOGHHUKOM, 1[0 HE JJA€E
MOXXJIMBOCTi BUbGOpy mpemnapaTiB 3 no3uiii Bap-
TOCTI.

HactynHum etanom 6yB npoBeJieHUH Ppapma-
KOEKOHOMIUHMM aHasli3 «<BUTPATH — ePEeKTUBHICTb»
Ta po3paxoBaHo koeodinieHT CER. /lo aHas1i3y BBiii-
LIJIM TTpenapaTy 3 Hal/elleBIIMM KypCoM JIIKyBaHHS,

o6paHi nonepeHiM aHasnizoMm. Pe3ysbTaTu npe-
cTaBJieHi B Tab1. 2.

[Tokasuuk CER pgns aneHgpoHaTy ckJaB
2318,47 rpH npu epexkTruBHOCTI iKyBanHsA 47,1 %;
Juis ibanapoHaty — 18396,58 (edbekTuBHICTE - 62 %);
IJ1s1 cTpoHILito paHeaaty — 150602,56 (ebpekTun-
HicTb — 41 %). Pe3ysibTaTy aHa1i3y NOKa3yOTh, 110
Halbinbl epeKTUBHUM € MpernapaT Ha OCHOBI KHC-
JIOTH i6aHAPOHOBOI (62 %), a HAKOI/IBIIT eKOHOMIY-
HO BUTIJIHUM € IpenapaT Ha OCHOBI KUCJIOTH aJleH-
ApoHoBoi (CER = 2318,47 rpH). BignosigHo otpu-
MaHi po3paxyHKH He Jal0Tb HaM MOXJIMBOCTI BUOO-
py ZOMiHaHTHOTO mpenapary (AoMiHaHTHOI ajb-
TEepHATHBH): HAUOLIbLI /lelIeBe JiKyBaHHs Py HaK-
6isp11 BUCOKIN epeKTUBHOCTI.

Y 3B’I3Ky 3 BiICYTHICTIO 4iTKOI JJOMiHaHTHOI
aJIbTEpHAaTUBU Ha HACTYIHOMY eTali MU po3paxy-
BaJ/IM BapTiCTh I0aTKOBOI OAMHUII epEKTUBHOCTI
a6o inkpeMeHTa/bHUN noka3HUK — [CER. Pe3yiib-
TaTHW aHaJi3y JOAATKOBOI OAUHUII eeKTUBHOCTI

Tabaunsa 2
Po3paxyHOK KoedilieHTa «BUTpATH — ePEeKTUBHICTb»
AnengpoHat [6aHapoHaT CrpoHuito paHenat
BapTicTb 3a 3 poku, rpH 1092 11405,88 61747,05
EdekTmBHiCTb, % 47,1 62,0 41,0
CER, rpH 2318,47 18396,58 150602,56
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noKasywTh, o ICER 3a ogHoro epeKTUBHO Npo-
JIIKOBAaHOTO MallieHTa 3 BUKOPUCTAHHAM CXEMHU 3
i6aH/pOHATOM y NMOPiBHAHHI 3 aJIEHAPOHATOM JI0-
piBHIOE 692,21 rpH.

[TopiBHAHHS pe3yJ/bTaTiB JIiKyBaHHs 3 i0aHpo-
HaTOM Ta CTPOHILiI0 paHeJaTOM I10Ka3aslo, 1o i6aH-
JIpOHAT € IOMiHAHTHUM MEeTO/I0M, TOMY L0 el Me-
Tox Ginbin epexkTuBHUU (62,0 % npotu 41,0 %),
a MOKa3HUK «BUTPATH — ePEeKTUBHICTb» MEHIIMUH,
HDK y pemnapari crpoHuito paHesnaty (18396,58 rpH
npotu 150602,56 rpH).

BUCHOBKHU

Ha TenepimmHiii yac npo6JieMa mocTMeHonay3aib-
HOT'0 OCTEOTIOPO3Y He MOXe 6y TH epeKTUBHO po3-
B'sI3aHOI0 B YKpaiHi: MpenapaTu-KOPeKTOpH MeTabo-
JIi3My KiCTKOBOT'O KaJIbIil0 3aCTOCOBYIOTHCA 3 JIIKY-

Ilepesiik BUKOPUCTAHUX AKepeJ iHpopmanii

BaJIbHOIO METOI0, B TOM Yac IK OCHOBHA MeTa JJaHUX
MPOAYKTIB — 1je IpeBEHTUBHE BUKOPUCTAHHS AJI
npoQiJlaKTUKH OCTMEHONay3aJbHUX [TepeIoMiB.

[IpoBesieHe HelpsiMe MOPIBHAHHS epeKTHUBHO-
CTi JTiKyBaHHS MOKa3aJio, 1o MiXK i6aHIpOHATOM,
aJIeHZJpOHATOM i CTPOHILil0 paHeaTOM, 3aCTOCOBY-
BaHUMHU MEPOPAIbHO BiJINMOBIAHO [0 iIHCTPYKILIiK, He-
Ma€ 3Ha4YHUX BiJMiHHOCTeN 3a CTyneHeM 3HUKeH-
Hsl pU3UKY NepesioMiB xpe6Ta y KiHOK 3 MOCTMe-
Honay3asbHUM OII i 0cCTEONOPOTUYHUX NIEPEJIOMIB
B aHaMHe3l.

OTpuMaHi AaHi cBii4aTh PO Te, 110 NP MEHO-
nay3aJbHOMY OCTeOoNnopo3i npu3HadyeHHs 6icdoc-
¢doHarTiB, 30kpeMa iGaHApOHATY, € ePEKTUBHUM Ta
€KOHOMIYHO BUTIJHUM.
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