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AHHOTAIIN A

Llesib Micc/IeIOBAHUS — OMPENEJTUTh (papMaKOKHHETHYECKHE TapaMeTPhl HOBOTO CJI0KHO3(UPHOrO IMPOU3BO-
JTHOTO MH/IOMETAlliHAa — WHIOMEHTHJIA IPU BBEIEHUU KpbicaM. MHAOMEeHTHU B (popMe pacTBOpA B JIbHAHOM MacJjie
BBOJIUJIN B JKEJIYZIOK OJTHOKPATHO B 7I03aX 12.5, 25 U 50 MI/KT WJIH B /[03€ 50 MT/KT 1 pa3 B CyTKH B T€YEHUE 7 THEH.
CojziepkaHue B IJ1a3Me WHIOMEHTHJIA U €r0 aKTHBHOTO MeTaboJIuTa HH/IOMETAlluHA U3MEPSIJIU C TOMOIIbI0 BBICOKO-
5bGEKTUBHOTO KUAKOCTHOTO XpoMaTorpada ¢ yabTpadroIeTOBbIM CIIEKTPOGOTOMETPUUECKUM J€TEKTOPOM.

YcTaHOBJIEHO, YTO BeJIMUYNHA CUCTeMHOMN 3Kcno3unuu AUC HHIOMEHTHIIA U BBICBOOO0XK/TAEMOTO IIPH €TI0 THPO-
JIM3€e WHJIOMEeTalliHa BO3PACTAaeT JUHEWHO B IUATIa30HE /103 12.5—50 MT/KT. [Ipy MHOTOKpaTHOM (7-KpaTHOM) BBeJie-
HUU WHIOMEHTUJ U WHAOMETAI[MH He KyMYyJHPYIOTCs B opranusme. Takum o6pa3om, MHAOMEHTHJ MOKHO paccMa-
TpUBATh Kak 6e30macHyI0 peTapAHyo GopMy HHIOMETAIINHA /151 JIEeUeHUsI BOCIIAIUTEIbHBIX 3a00IeBaHU .

Kaoueswvle crosa: WHJAOMEHTHJI, MHAOMETAaIluH, JIMHEXHOCTh Q)apMaKOKI/IHETI/IKI/I, KyMYJIALUA.

ABSTRACT

The purpose of the study is to determine the pharmacokinetic parameters of a new ester derivative of indometha-
cin — codenamed indomenthyl — after its administration to rats. Indomenthyl was administered into stomach of rats
as a solution in flaxseed oil: single administration at a dose of 12.5, 25 and 50 mg/kg, or multiple administration once
a day at a dose of 50 mg/kg for 7 days. Blood plasma levels of indomenthyl and its active metabolite indomethacin
were detected using a high-performance liquid chromatograph with the ultraviolet spectrophotometric detector.

It was shown that the value of the systemic exposure AUC of indomenthyl and indomethacin, released during its
hydrolysis, increases linearly in the dose range of 12.5-50 mg/kg. On repeated (7-fold) administration indomenthyl
and indomethacin do not cumulate in the organism. Thus, indomenthyl may be considered a safe retarded release
form of indomethacin for the treatment of inflammatory diseases.

Keywords: indomenthyl, indomethacin, linearity of pharmacokinetics, camulation.

BBEJAEHWUE

HccienoBanne (apMaKOKHHETHKHU —SIBJISIETCS
00s13aTETbHON YaCThIO JIOKJIMHUYECKOTO H3YyUEHUs
HOBBIX JIEKAPCTBEHHBIX CPEACTB M HEOOXOMAMMBIM

INTRODUCTION

The pharmacokinetic research is an obligato-
ry part of the preclinical study of new drugs and a
necessary stage for the start of clinical trials [1].
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STAoOM /IS Hadajla KJIMHUYECKHX HCIBITAaHUH [1].
[Ipu nmuHeHOHN hapMaKOKUHETUKE KOHIIEHTPAITUS B
IJTa3Me OJTHOKPATHO BBEJIEHHOTO BEIECTBA U3MEHSI-
eTcsl MPOIOPIIMOHATIBHO €r0 JIo3e. ITO BAXKHO JIJIs
XapakTepucTUKu 3(G@deKTUBHOCTU U 06E3011aCHOCTH
C03/1aBaeMOTO0 JIEKAPCTBEHHOTO CPE/ICTBA, TTO3BOJISIET
MIPEJIOTBPATUTDh TOSBJIEHHE B KPOBU €ro TOKCHYe-
CKHUX KOHIleHTparnui. Ecu jekapcTBeHHOE CPeJICTBO
IUTAHUPYETCS MMPUMEHSTD JJIUTEIBHO, TO TpebyeTcst
u3ydJarh ero GapMaKOKUHETHUKY IIPU MHOTOKPATHOM
BBEJIEHUH, YTOOBI YCTAHOBUTH BO3MOYKHOCTH KyMy-
JIAIAHN.

Onuo u3 Hambosee d(PHEKTUBHBIX HECTEPOU/-
HBIX IIPOTUBOBOCIIAJIUTEBHBIX CPEICTB — HHJOME-
TalliH — TPUMEHSIOT ¢ 1965 T. /IS KYITHPOBAHUS
OCTpOTO TPHCTYIIA MTOAATPHI U JIEUEHUsI pEBMaTHUe-
CKHX 3a00JIEBaHUH Y MOJIOABIX JItofiel [2—4]. Hmo-
MEeTaIliH MOKET BBI3bIBATh OMACHBIE TTOOOUHBIE B(h-
(exThr: MOYTH ¥ 60 % GOIBHBIX BO3HUKAIOT OPOHXO-
cria3M, TOKCHYecKas: HedporaTus, SA3BbI JKeJIyJKa |
JIBEHAIIATUIIEPCTHON KHIIIKK € OMACHOCTHIO KPOBO-
TeueHHUsI W 1epdOpaliy, MOBBIIIAETCS apTepHasb-
Hoe pnamieHue [5]. [IpuMeHeHHWe WHAOMETAI[HA
MMPOTHUBOIIOKA3aHO MPH 3a00J€BAHUAX JKETYA0UHO-
KHUIIIEYHOTO TPaKTa, CHUCTEMBI KPOBH, CEPJEYHO-
COCYZTUCTOM IATOJIOTUH, MEYEHOUYHOU U IOYEUHOU
HezocTaTouHOCTH [6]. TszkecTh HOOOYHBIX 3 PEKTOB
3aBUCHUT OT KOHIIEHTPAIU HHOMETAI[MHA B IJIA3Me
Y TKaHSIX.

B pabore ucciemoBana papMakKOKHMHETHKA HO-
BOT'O CJIO’KHO3(MUPHOTO COETMHEHUS HHAOMETAI[MHA
¢ menTosioM (namoMenTIn). Ilos BIMAHKEM HecIer-
ndUUecKUx 3cTepa3 HEUTPO(PUIIOB B 30HE BocHase-
HUS CI0KHO3(UPHAS CBA3b TUAPOJIU3YETCS C TIOCTE-
IIEHHBIM BBICBOOOK/IeHEM WHAOMeTauHa. Ilpe-
UMYIIECTBEHHOE BBIJIEJIEHHE UHAOMETAIIMHA U3 WH-
JIOMEHTIJIa B O4yare BOCIAJIEHHSA MOKET OCJIa0JIsATh
€ro CUCTeMHbIe TT000YHbIE 3D HEKTHI.

IHEJIb NCCJIEAJOBAHUA

Onpenenuth dapMakOKUHETHUYECKUE I1apaMe-
TPBI HOBOTO CJIOKHO3(HUPHOTO ITPOU3BOHOTO UHO-
MeTallHa — WH/IOMEHTIJIA U €T0 aKTUBHOTO MeTabo-
JINTa WHAOMETallHA [P BBEIEHUH B JKEIYJIOK
KpBICaM.

MATEPHAJIBI 1 METO/AbBI

WHAOMEHTWII TIPEACTABJIAET COOOU CJIOMKHO-
adupHoe nmpousBogHOoe MHAOMeTanuHa — [(1R,2S,-
5R)-5-meTni-2-(IIponan-2-ui) HuKaoTeKcm]{2-[2-
METHJI-5-MeTOKCH-1-(4-x10pben3omin)-1H-unmomn-3-
wilanerar} (puc. 1).

IKCIEPUMEHTBI TTPOBOJIWJIN B HCITBITATEIBHOM
nerTpe OOO «IHHOBanMoHHBIE (dapMakoyoruye-

With linear pharmacokinetics, the plasma con-
centration of a once administered substance
changes in proportion to its dose. This is impor-
tant for characterizing the efficacy and safety of
the drug under development and prevents the
emergence of toxic blood concentrations. If the
drug is designed for long-time use, then it is re-
quired to study its pharmacokinetics with repeat-
ed administration in order to establish the possi-
bility of cumulation.

One of the most effective nonsteroidal anti-in-
flammatory drugs is indomethacin. It has been
used since 1965 to jugulate a gout attack and treat
rheumatic diseases in young people [2—4]. Indo-
methacin can cause dangerous side effects: almost
60% of patients develop bronchospasm, toxic ne-
phropathy, stomach and duodenal ulcers with the
risk of bleeding and perforation, and blood pres-
sure rise [5]. The indomethacin is contraindicated
in gastrointenstinal diseases, diseases of the blood
system, cardiovascular pathology, hepatic and re-
nal failure [6]. The severity of side effects depends
on the concentration of indomethacin in plasma
and tissues.

The work investigated the pharmacokinetics
of a new ester compound of indomethacin with
menthol (indomenthyl). Under the influence of
nonspecific esterases of neutrophils in the area of
inflammation, the ester bond is hydrolyzed with a
gradual release of indomethacin. The predominant
release of indomethacin from indomenthyl at the
site of inflammation can weaken its systemic side
effects.

AIM OF THE RESEARCH

To determine the pharmacokinetic parameters
of a new ester derivative of indomethacin — indo-
menthyl and its active metabolite indomethacin
when administered to rats intragastrically.

MATERIALS AND METHODS

Indomenthyl is an ester derivative of indo-
methacin — [(1R, 2S, 5R)-5-methyl-2-(propan-2-yl)
cyclohexyl]{2-[2-methyl-5-methoxy-1-(4-
chlorobenzoyl)-1H-indol-3-yl] acetate} (Fig. 1).

The experiments were carried out at the Test
Faculty of the Innovative Pharmacological Re-
search, LLC (IPHAR) on 160 male Sprague Dawley
rats weighing 250-275 g (2.5—3 months old). The
rats were kept in plastic cages (5 animals each) at a
temperature of 18—26°C, environmental relative hu-
midity of 35—65%, air exchange rate of 10—11 vol./h,
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Puc. 1. CrpykrypHas GbopMya HHAOMEHTHIIA
Fig. 1. The structural formula of indomenthyl

ckue paspaborku» (M1]) Ha 160 KpbIcax-camIlax CTO-
ka Sprague Dawley maccoii Tesia 250—275 T (Bo3pact
2.5—3 Mec). Kpbic cozieprkaiy B IJIACTUKOBBIX KJIET-
kax (mo 5 ocobei) mpu Temmeparype 18—26 °C, or-
HOCUTEJIbHOU BJIQ’KHOCTH BO3/yXa 35—65 %, BO3ay-
xoo0OMeHe 10—11 00BEMOB/Y U PETYJINPYEMOM CBETO-
BoM pexxuMme (12 : 12 u). MccenemnoBanue o700peHO
JIOKAJIbHBIMU 3TUYECKUMU KoMmuteramu: CuOUpCKo-
TO TOCYZaPCTBEHHOTO METUIIMHCKOTO YHHUBEPCUTETA
(N2 6178 ot 22.10.2018) u UII (N2 321-O®U ot
20.07.2019), MPOBE/JIEHO B COOTBETCTBHUH C IOJIOKE-
HUsAMH EBponelickoli KOHBEHIIWH 110 3aliuTe J1abo-
paTopHBIX *KUBOTHBIX (CTpacoypr, 1986) u ¢ cobJto-
JIEHUEeM MIPUHITATIOB U ITPAaBUJI HaJITeKalrel Jabopa-
TOPHOU MPAKTUKU. JKUBOTHBIE TOJIOJIAJIN B TEUEHUE
16 9 710 HaYaJIa SKCIIEPUMEHTA.

WunomenTus B GopMe pacTBopa B JIBHSIHOM
MacJie BBOJWIU B JKEJIYZIOK OTHOKPATHO B 103aX 12.5,
25 U 50 MI'/KT WIH B I03€ 50 MT/KT 1 pa3 B CyTKH B
TeueHwue 7 HeH. [Ipu 0JHOKpaTHOM BBEJIEHUU KPOBb
3abupayii 710 BBEJIEHUSI WHJIOMEHTIWIA U 4epes 30,
60, 120, 240, 480, 960, 1440 1 2880 MUH ITOCJIE BBE-
JIEHWs, TIPU BBEJIEHUH Ha MPOTSKEHUH 7 THEH KPOBb
3a0Hpayii JI0 TIEPBOTO U CEJbMOTO BBEJEHUS U BO
BpPEMEHHBIX TOUKax 30, 60, 120, 240, 480, 720, 1440
u 2880 MUH.

Ilepesr 3a60pOM KpOBHU U3 IOJIOCTH CEP/IA K-
BOTHBIX ITOMEIAJIA B YCJIOBUS TIOCTEIIEHHOTO 3aI10JI-
HEHUsI KaMepbl TUOKCUIOM YIJIepo/ia Ha 3 MUH, 3a-
TeM OCYIIECTBJISIA IEPBUKAJIBHYIO JHCIOKAIHIO
[IEWHBIX TO3BOHKOB. KPOBb CTaOMIM3UPOBAIIH Tera-
pusom Hatpus (50 EJI/vur), mostydaiu mia3my U mo-
Meranu ee B npobupku tuna Eppendorf. O6pa3sis
IUIA3Mbl HEMEJIJIEHHO 3aMOPaKUBAJIH B KUJIKOM
a30Te U XpaHWIH Opu TemnepaTtype —70 °C 1o aHa-
JIu3a.

JI7151 KOJTMYeCTBEHHOTO OIpeieIeHUs MH/IOMEH-
THJIA ¥ €T0 aKTUBHOTO MeTaboIuTa HHIOMETAIHA B

and a regulated light mode (12 : 12 h). The study was
approved by local ethics committees of the Siberian
State Medical University (No. 6178 dated October
22, 2018) and Innovative Pharmacological Re-
search, LLC (IPHAR) (No. 321-OFI dated July 29,
2019), conducted in accordance with the provisions
of the European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Other Scientific Purposes (Strasbourg, 1986) and in
compliance with the principles and rules of labora-
tory practice. The animals fasted for 16 hours before
the start of the experiment.

Indomenthyl in the form of a solution in flax-
seed oil was administered into the stomach once at
doses of 12.5, 25, and 50 mg/kg or a dose of
50 mg/kg once a day for 7 days. With a single ad-
ministration, blood was taken before the adminis-
tration of indomenthyl and after 30, 60, 120, 240,
480, 960, 1440 and 2880 min after administra-
tion; when administered over 7 days, blood was
taken before the first and seventh administration,
and at time points 30, 60, 120, 240, 480, 720, 1440
and 2880 min.

Before taking blood from the heart cavity, the
animals were placed under conditions of gradual
filling of the chamber with carbon dioxide for 3 min,
then dislocation of the cervical vertebrae was per-
formed. The blood was stabilized by sodium heparin
(50 U/ml), plasma was obtained and placed in Ep-
pendorf tubes. Plasma samples were immediately
frozen in liquid nitrogen and stored at —70°C until
testing could be done.

For quantitation of indomenthyl and its active
metabolite indomethacin in the animals’ plasma, we
used a high-performance liquid chromatograph
“Milichrom A-02” with a UV spectrophotometric
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IJIa3Me JKUBOTHBIX HCIIOJIB30BAJIU BBICOKOI(DdEK-
THBHBIA >KHJIKOCTHBIM XpomaTtorpad «Mruiuxpom
A-02» ¢ YO-ciekTpodOTOMETPUUECKUM JIETEKTOPOM
(000 «MX 9xoHosa», HoBocubupck, Poccus). Ana-
JIN3 TIPOBOJWJIN Ha KOJIOHKE Pa3MepPOM 75 X 2 MM,
3aIoJIHeHHOM copbenTom ProntoSil-120-5-C18 AQ ¢
JIMaMeTPOM YAaCTHI] 5 MKM. XpoMaTOorpaMMbl o6pa-
6aThHIBAJIM C TIOMOIIIHIO IIPOTPAMMHOTO 00eCIIeUeH st
«MynsTXpom» (BAO «Amnepcenz», Poccus). Buo-
Jiorrueckrie 06pasIfhl B IPOIECCe DKCTPAKITUU Tepe-
MEIIINBAJIN Ha JTA00OPATOPHOM METUITMHCKOM ITeHKe-
pe Vortex V-3 (Elmi, JlarBus). Jyisi ocaskaeHUs
BO/THO-OpraHmYecKou ¢a3bl 06pasma UCIO0Ib30BAIH
uentpudyry Biofuge pico (Heraeus, I'epmanust). Op-
TaHUYECKUI PACTBOPUTEHh YIIADUBAINA B BAKYYMHOM
koH1neHTpaTtope UniEquip 100 ECH (Univapo, I'ep-
MaHus#).

Pa3paboTaHHYI0 METOIUKY BaJIHJIUPOBAIU CO-
racHo TpeboBaHusMm [7, 8]. Ha ocHoBaHWU ITOJIYy-
YeHHbIX 3HAUEHUH KOHI[EHTPAIUii cTpomin dhapma-
KOKMHETHYeCcKne Mpodwwin, pacueT GpapMaKOKUHe-
TUYECKUX IIapaMeTPOB U CTATUCTUYECKYIO 00pabOoTKyY
[IOJIyYEeHHBIX PE3YJIBTATOB ITPOBOAMIN C IOMOIIIBIO
nakera mporpammbl Microsoft Excel. [sist Bcex dap-
MaKOKMHETUYECKHX IapaMeTPOB  PaCCUYUTHIBAIIN
cpefiHee 3HAUEHNE U CTAH/IAPTHYIO OIIUOKY CpefiHe-
ro (M + m). JloctoBepHOCTH pazyuunii (p < 0.05)
MeK/ly TPYIIIIAMHU OIIPeJIEsIsAIN ¢ moMolnbio U-Tecta
Manna — YuTHU.

PE3YJIBTATDBI 1 OCY2KIEHUE

Yepes 7.2-8.8 u (T, ) mocie OAHOKPATHOTO
BBEJIEHUS B JKEJIyJIOK WHJIOMEHTHJIA B J103aX 12.5—
50 MT/KT €ro KOHIIEHTpAIlus B ILUIa3Me JIOCTUTAEeT
MaKCHMyMa U coXpaHsieTcs Ha 3ToM ypoBHe (MRT —
cpejiHee BpeMs y/iep:KaHUs B OPTaHU3ME) B TEUEHHE
8-10 u (puc. 2). Cucremnas skcrnozunus (AUC —
IUIOMIA/Ihb IO/ KPWUBOW KOHIIEHTpAIUs — BpeMsl)
(ur - u/MuI) TpPU BBEIEHUU WHAOMEHTIJIA B JI03€
12.5 MI/KI COCTaBJIsIeT 9055 + 2346, B 03€
25 MI/Kr — 21 065 + 6396, B J103e 50 MI/KI —
36 519 + 9505. MakcumasibHasg KOHIIEHTPAIUs
(C,,..) TP YBEJIMYEHUH /103l HHIOMEHTHUIIA MTOBbI-
maercs JIMHEHHO (puc. 3).

Yepes 12.8-16 u (T ) mocjie BBeJleHHs UHIO-
MEHTWJIA JIOCTUTAeTCs] MaKCUMaslbHas KOHIIEHTpa-
[MST MHAOMETAIHA, BBICBOOOK/1aEMOTO IIPU THAPO-
JI3e UHAOMEHTIIA, U otipesiesisieTcst B Kposu (MRT)
B TeueHue 30—77 4 (puc. 4). BeezieHne nH0MeHTIIIA
MIPUBOJIUT K COITIOCTABUMOMY C JTOB0U POCTY CHUCTEM-
HOHU skcmo3unmu mHaoMeranuHa. AUC uuHmomera-
npHa (HT - 4/MJT) IPU BBEIEHUY MHAOMEHTHUJIA B J103€
12.5 MI/KI cocTaBjsieT 34 149 * 8644, B 103e

detector (EkoNova LLC, Novosibirsk, Russia). The
analysis was performed using a 75 x 2 mm column
filled with a ProntoSil-120-5-C18 AQ sorbent with a
particle diameter of 5 pum. Chromatograms were
processed using the MultiChrom software (Amper-
sand Ltd., Russia). During extraction, biological
samples were mixed on a Vortex V-3 laboratory med-
ical shaker (Elmi, Latvia). A Biofuge pico centrifuge
(Heraeus, Germany) was used to precipitate the
aqueous organic phase of the sample. The organic
solvent was evaporated in a UniEquip 100 ECH va-
cuum concentrator (Univapo, Germany).

The developed technique was validated accord-
ing to the requirements [7, 8]. Based on the concen-
tration values obtained, pharmacokinetic profiles
were made. The calculation of pharmacokinetic pa-
rameters and statistical processing of the results
were carried out using the Microsoft Excel software
package. For all pharmacokinetic parameters, the
mean and standard error of the mean
(M + m) were calculated. The significance of differ-
ences (p < 0.05) between groups was determined
using the Mann-Whitney U test.

RESULTS AND DISCUSSION

7.2—8.8 hours (Tmax) after a single administra-
tion of indomenthyl into the stomach at doses of
12.5—-50 mg/kg, its plasma concentration reaches
the maximum and remains at this level (MRT is the
moderate retention time in the body) for 8-10 h
(Fig. 2). Systemic exposure (AUC — area under the
concentration-time curve) (ng - h/ml) with the ad-
ministration of indomenthyl at a dose of 12.5 mg/kg
is 9055 + 2346, at a dose of 25 mg/kg — 21 065 +
+ 6396, at a dose of 50 mg/kg — 36 519 + 9505. The
maximum concentration (C__) with an increase in
the dose of indomenthyl raises linearly (Fig. 3).

The maximum concentration of indomethacin
released during hydrolysis of indomenthyl is reached
12.8-16 hours (T, ) after the administration of in-
domenthyl, and its active metabolite is determined
in blood (MRT) within 30—77 hours (Fig. 4). The in-
troduction of indomenthyl leads to a dose-compara-
ble increase in the systemic exposure of indometha-
cin. The AUC of indomethacin (ng - h/ml) with the
introduction of indomenthyl at a dose of 12.5 mg/kg
is 34 149 + 8644, at a dose of 25 mg/kg — 61 196 +
+ 11 726, at a dose of 50 mg/kg — 205 884 + 57 920.
C_,, of indomethacin also elevates linearly with in-
creasing dose of indomenthyl (Fig. 5).

The AUC of indomenthyl and its active metabo-
lite indomethacin increases when administered into
the stomach in the dose range of 12.5-50 mg/kg and
is linear (p < 0.05) (Fig. 6, 7).
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Puc. 2. KoHIleHTpaIVsi HHOMEHTHIA B IUIa3Me KPBIC Yepe3 pa3Hble IPOMEKYTKY BPEMEHHU IT0CJIE BBEJIEHUS
Fig. 2. Plasma concentration of indomenthyl in rats at different time intervals after administration

25 Mr/kr — 61 196 + 11 726, B /103€ 50 MI/KI —
205 884 + 57 920. C  WH/IOMETAIIMHA TaKXe BO3-
pacraet JUHEHHO ¢ YBETUYEHUEM /I03bI HHAOMEHTH-
sa (puc. 5).

AUC uHIOMEHTIIA U €70 aKTUBHOT'O MeTab0 K-
Ta WHOMETAIIMHA YBEJIMUHUBAETCs TIPU BBEJAEHUU B
JKEJIYZIOK B JMAIla30He 7103 12.5—50 MT/KI U HOCHUT
JIMHEHHBIX XapakTep (p < 0.05) (puc. 6 u 7).

With an increase in the dose of indomenthyl
from 12.5 to 50 mg/kg, the elimination constant (k )
and half-life (T, /2) of indomenthyl and its active me-
tabolite indomethacin do not change, which indi-
cates the linear nature of the pharmacokinetics
(Table 1, 2).

The area under the curve after a single admin-
istration of indomenthyl at a dose of 25 mg/kg is

4000 -
3500 - y =71.08x + 98.071

SE R*=0.9949
<& 3000 -
=TT
T g
g~ 2500 1
=5
==
£ 5 2000 -
S g
SS 1500 -
2= 15
=
§° 1000 -

»
S

O 500 -

O T T T 1
10 20 30 40 50

Jl03a MHOMEHTHIIA, MT/KT
Indomenthyl dose, mg / kg

Puc. 3. 3aBucumocts C, . WHIOMEHTHIIA B IUIA3Me KPBIC OT €0 /I03bI

Fig. 3. Dependence of C___of indomenthyl in rat plasma on its dose
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ITpu yBeTuueHnn I03bI HHAOMEHTIIIA C 12.5 10
50 MTI/KT KOHCTaHTa snuMuHaiuu (k,) 1 Bpems 1o-
HYBHBeﬂeHHH(TLQ WHAOMEHTHJIA U €ro aKTUBHOT'O
MeTabo/IuTa MHAOMETAllMHA He H3MEHSIOTCS, YTO
yKas3bIBa€T Ha JIMHEWHBIN Xapakrep apMaKOKUHE-
TUKH (Tabs1. 11 2).

ITyomaap MOA KPUBOH IOCJIE OZHOKPATHOIO

BBeJJ€HUA WUHJIOMEHTHJIa B J03€ 25 MI‘/KI‘ cocTaB-
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134 211 £ 19 322 ng - h/ml for indomethacin. With
the introduction of indomenthyl at this dose for
7 days, the area under the curve is 22 636 +
+ 3575 ng - h/ml for indomenthyl and 138 744 +
+ 12 960 ng - h/ml for indomethacin. These indi-
cators do not significantly differ with different du-
rations of indomenthyl administration, which in-
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JisgeT 29 810 + 7925 HT - 4/MJI AJ151 UHAOMEHTHJIA U
134 211 + 19 322 HT - 4/MJI JUId WHAOMETAI[MHA.
[Ipu BBe/IeHUHW WH/IOMEHTHUJIA B 9TOU JI03€ B TeUe-
HUE 7 JHEeW IJIOmaAb II0J] KPUBOH COCTaBJISIET
22 636 + 3575 HT - 4/MJ JIJIsS UHJOMEHTUJIA U
138 744 + 12 960 HT - 4/MJI A WHAOMETAI[MHA.
AT TOKa3aTeu JOCTOBEPHO HE OTINYAIOTCS TPHU
Pa3HOU IMPOIOJI>KUTETbHOCTH BBEJIEHUS HH/IOMEH-
THJIa, YTO CBU/IETEJILCTBYEeT 00 OTCYTCTBUU MaTe-
pHaJbHOM KyMYJISIIUN HUHAOMETAIMHA, 0CBOOOK-
JlaeMOT0 B ITpoIecce THAPOJIN3a UHIOMEHTHIIA.

dicates the absence of material cumulation of in-
domethacin released during indomenthyl hydro-
lysis.

The indomenthyl molecule is characterized by
high lipophilicity and penetrates well into the focus of
inflammation. The ether bond of indomenthyl is rap-
idly hydrolyzed by active hydrolases of neutrophils,
indomethacin creates a concentration sufficient for
anti-inflammatory effect. With the introduction of
indomenthyl at a dose of 50 mg/kg, the linearity of
the indomethacin pharmacokinetics remains, which
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TaGmna 1. PapMakOKHHETHUECKHe ITapaMeTPhl HHAOMEHTIUIA IIOC/IE €T0 BBEZEH KpblcaM
Table 1. Pharmacokinetic parameters of indomenthyl after its administration to rats

JIoza uagomenTuia, mr/kr | Indomenthyl dose, mg/kg

ITapamertp / Parameter

12.5
C .. Hr/Mmi | ng/ml 961.30 + 260.12%
T ..4/h 8.80 £ 3.38
AUC, ,mr-u/mu|ng-h/ml 9055+ 2345%
k,a1l/h” 0.19 £ 0.06

TI/Z, u/h 3.86 £ 1.09
MRT,u/h 8.04 +1.26

25 50
1985.27 + 588.50% 3840.47 £ 1038.93*
8.00 £ 0.00 7.20 £ 1.79

21 064 + 6396* 36 518 + 9504*
0.13 £ 0.04 0.18 £ 0.06

6.28 + 2.05 4.90 + 0.72

15.57 £ 4.14 21.31 + 6.64

* 3HAUMMbIe OTJIMYUs TI0Ka3aTesIel IPY BBeJIeHUY UHIOMEHTIIIA B PA3IMYHBIX /103aX (P < 0.05).
Significant differences in parameters with the introduction of indomenthyl at different doses (p < 0.05).

MouJtekysia HHIOMEHTHIA XapaKTEPUBYETCS BbI-
COKOM JIMTIOGUIBHOCTHIO M XOPOIIO IPOHUKAET B
odar BocrajleHUs. DPuUpHasA CBA3b WHIOMEHTHJIA
OBICTPO THAPOJIU3YETCS AKTUBHBIMH THAPOJIA3aMU
HEUTpO(UIOB, UHAOMETAIMH CO3/aeT KOHIIEHTpPa-
W10, JOCTATOYHYIO IS MMPOTHUBOBOCIAIUTETBHOTO
nevictBud. Ilpu BBeJeHWM WHAOMEHTHJIA B JI03€
50 MT/KT JIMHEHHOCTh (papMaKOKUHETHKU HHIOME-
TaI[MHA COXPAHSETCS, YTO CBUJIETEIBCTBYET O IIPO-
JIOJDKEHUHU JIEUCTBUS THUJIPOJIa3, HECMOTPsS Ha BO3-
POCIITYI0 Harpy3Ky Ha 3TH (hepPMEHTHI.

[Ipu BBeZIeHMH WH/IOMEHTHIIA BO BCEX HCCIIEMO-
BaHHBIX /I03aX B IUIa3Me KPBIC CO3/IAI0TCS OTHOCH-
TeJIbHO HeOOJIbIIINe KOHIIEHTPAIIMH UHAOMETAI[HA.
MHAOMEHTIII MOKHO OIEHUTH KaK 6e30TacHy 0 pe-
Tap/HyI0 (HOPMY HHIOMETAIHA JJIs HCI0JIh30Ba-
HUS TIPU BOCTIATUTETBHBIX 3a00/I€BAHUSX.

SAK/IIOYEHUE

Ha ocHOBaHWM NPOBEIEHHOTO WCCJIEIOBAHUS
MOKHO C/I€JIaTh CJIe/IYIOIIe BBIBOZBI:

1. PapMaKOKWHETUKA MH/IOMEHTIIIA IIPU BBEJIE-
HUM KPbICAM B JKEJIYIOK B J103aX 12.5—50 MI/KT U
BBICBODO0K/IAEMOTO TIPHU €r0 TUAPOJIN3€e MHIOMETa-

indicates the continuation of the hydrolases effect,
despite the increased load on these enzymes.

With the introduction of indomenthyl in all
studied doses in the plasma of rats, relatively low in-
domethacin concentrations appear. Indomenthyl
can be evaluated as a safe retard form of indometha-
cin for use in inflammatory diseases.

CONCLUSION

Based on the study, the following conclusions
can be drawn:

1. Pharmacokinetics of indomethacin with the
administration into stomach of rats at doses of
12.5—50 mg/kg and released during its hydrolysis
indomethacin is linear in terms of systemic expo-
sure of AUC and peak concentration.

2. The administration of indomenthyl within
7 days is not accompanied by the cumulation of in-
domenthyl and indomethacin.

3. Indomenthyl can be considered a potentially
safe prolonged form of indomethacin.

Conflict of interest. The authors declare no
conflict of interest.

TaﬁJII/IIIa 2, q)apMaKOKI/IHeTI/I‘IeCKI/Ie ImapaMeTpbl UHAOMETAIIWUHA I1I0C/I€ BBEACHUA NHAOMEHTHUIIA KPbICaM
Table 2. Pharmacokinetic parameters of indomethacin after administration of indomenthyl to rats

JNoza nagomenTiaa, Mr/kr | Indomenthyl dose, mg/kg

ITapametp / Parameter

12.5
C,.u HI/MI | ng/ml 1615.16 + 503.40%
T,..49/h 14.40 + 3.58
AUC, _,ur-u/mn|ng-h/ml 34149 + 8643*
kg, a1 /h™ 0.10 + 0.03
T,4/h 7.54 + 2.13

MRT, 4 /h 35.19 + 8.65

25 50
2960.80 + 236.50* 8771.86 + 1924.79*
16.00 + 5.66 12.80 + 3.38
61196 + 11 725% 205 884 + 57 920*
0.07 £ 0.02 0.10 + 0.02

10.69 £ 2.45 7.27 £ 1.34

77.12 + 23.55 30.02 £ 7.55

* BHaunMble OTIM4us (papMAKOKMHETHKY UHOMETAlliHA [IPU BBE/IEHUY MH/IOMEHTHIIA B PA3JIMYHBIX /103X (P < 0.05).
Significant differences in the pharmacokinetics of indomethacin with the introduction of indomenthyl at different doses (p < 0.05).
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OMHA HOCUT JINHEHHBIN XapakTep II0 MOKa3aTesaM
cucreMHO# skcno3unuu AUC U NMUKOBOW KOHIIEH-
Tparum.

2. BBeneHne MHIOMEHTHIA BHYTPh B TeUeHUE
7 JTHEW HE COIIPOBOKJIAETCA KyMYJIALMEN WHJ/IOMEH-
TIJIA ¥ UH/IOMETAIHA.
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CBEJEHUA Ob ABTOPAX

BbrikoBa ApuHa BiagumMupoBHa — acnupaHT Kade-
npel dapmakosoruu ®I'BOY BO «Cubupckuit rocy-
JIapCTBEHHBI MEJUIMHCKUNA YHHUBepcUTeT» MUH-
3apasa Poccun (ToMck); MitaaIuii HAyYHBIH COTPYA-
HUK OOO «/HHOBamMOHHBIE (apMaKOJIOTUYECKUE
paspabotku» (000 «HUdap») (Tomck).

beikoB Biagumup BajsieppeBuu — acriupant xade-
JIpbl OMOXUMUH U MOJIEKYJISIPHON OHMOJIOTUHU C KYPCOM
KJIMHUYECKOU JlaboparopHoil auarHoctuku OI'BOY
BO «Cubupckuil TOCyapCTBEHHBIH MeIUIIMHCKUI
yHuBepcuteT» Munazapasa Poccuu (Tomck); Hauasb-
HUK oOTzesa (apMaKoJOTHUYeCKUX HCCIIeT0OBaHUN
000 «uHOBaMOHHbBIE (apMaKOJIOTHYECKUE pa3pa-
6otku» (000 «HMdap») (Tomcek).

MoToB Basepuii CepreeBuu — acnupaHT Kadeapbl
dapmakosornu ®I'BOY BO «Cubupckuii rocymap-
CTBEHHBIM MeIUIMHCKUH yHHUBepcuTeT» Mun3szapa-
Ba Poccun (Tomck); MJIa[IInd HAyIHBIH COTPYIHUK
00O «MuHOBaoHHbIE GapMaKoJIOTHYecKue pa3pa-
60Tku» (000 «Udap») (Tomck).

JleonoB Kiium AHapeeBUY — KaH/l. XMM. HayK, PyKO-
BOZUTEJb TPYIIIBI XPOMaTO-MacC-CIEKTPOMETPUH,
000 «MuHOBanoHHble GapMaKoJIOTHYecKue pa3pa-
60Tku» (000 «Udap») (Tomck).

3. IHIOMEHTHI MOKHO pacCcMaTpUBaTh KakK I10-
TEHI[UATIBHO Oe30I1acHYI0 IIPOJIOHTUPOBAHHYIO (op-
My WHZOMeTalllHa.

KoH@IHKT MHTEPECOB. ABTODHI 3aBJIAIOT 00
OTCYTCTBUU KOH(JIMKTA NHTEPECOB.
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