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Pedepar Abstract

Tlepcnexmugnumu anaibeemukamu, Wo 600HOUAC UG-
JISIHOMb NPOMU3ANATbHI 61ACMUBOCI, € NOXIOHI 5, 7-0ia-
yun-3-H(ankin)-6-apun-5H-[1,2,4]mpiazono[3,4-
b][1,3,4]miadiazumny.

Meta. Oyinumu 00303a1eACHICMb 3HEOONI0BATLHO2O
epexmy cnonyku IFT 247, yuacmo onioidepeiunoi cxia-

Derivatives of 5,7-diacyl-3-H(alkyl)-6-aryl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazine.

Aim. 7o evaluate the dose dependence of the analgesic
effect of the compound IFT 247, the participation of the
opioidergic component in the mechanism of action of this
compound, its influence on behavioral reactions in the
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008601 8 Mexanizmi Oii yiei cnonyku, it 6M1U6 Ha NOBEOIHKOBL
peaxyii’y mecmi 8i0Kpumoz2o nois ma UHAYUMu 20Cmpy
MOKCUYHICMb.

Marepiaau i Mmetoan. O6'ckmom docriodicents 0o6pano
cnonyky IFT 247. Y docnioxcenni euxopucmano 80 6inux
be3nopodHux muuieti camyis. J[ocnioxicents conamuyHo-
20 6omo nposoounu 3 eukopucmannam mecmy "lapsua
nracmuna". Ak KoHKypenmHuil 610kamop onioloHux pe-
yenmopie UKOPUCMOBYBANU HALOKCOH, d K npenapam

nopisHsxHs - memamizon Hampiio. Ilosedinkoesi peaxyii

odocnidacysanu 6 mecmi "eiokpume none”. ['ocmpy mox-
cuyHicmo eusHauanu in vivo sa memooom B.bB. IIposzo-
Pposcvkoco. Pesynemamu obpobnsiniu 3a donomocu npo-
epamu STATISTICA 10.0.

Pe3yabrarn if 00roBOpeHHs. Haiivenwua 3 6unpodyeanux
003 cnonyku IFT 247 5 me/ke cnpuuununa ciabkuil 31e60-
JosanvbHull eghekm Ha pieni menoenyii (npupicm 34,9%).
36invuenns 003u 0o 15 me/ke cnpuuununo oinvuuil egpexm
(npupicm 68,1%, p<0,01). Egpexm do3u 25 me 6ys nHati6ine-
wum (npupicm 149,6%, p<0,001), a niosuuents 0o3u 0o
35 me/xe ne nocuniosano tioeo (npupicm 135,9%, p<0,001).
Omorce, ananeemuuna 0ist cnonyxku IFT 247 3anexcums 6i0
003U, @ MAKCUMATLHOIO eQEKIMUBHOI0 MOJICHA BEANCAMU OO~
3y 25 me/ke i came it 63mo O/ HACMYNHUX eKCILePUMEHINIB.
AHnaniz 0aHux 6U8UEHHs ONIOIOEPIYHO20 MEXAHIZMY CIOTYKU
IFT 247 demoncmpye, wo 610Kkamop onioioHux peyenmopis
HAJLOKCOH He 8NIUHY6 Ha 1T 3Hebomosantvruil egpekm. L cno-
ayka per se 30invuina JII obnuzyeants 3a0Hb01 1anu 6 ce-
peonvomy Ha 54%. Ha mai 0ii hanoxcony JII noyuyenmues-
HoI peaxyii 3pic na 72,8%, 6IOMIHHOCMI 3 NOKA3HUKOM 2Py~
nu Q0CIONCYBAHOL CNOTYKU per Se BIOPI3HAIMbCS HA PIGHI
meHOenyii. /[ NOPIGHAHHS AHANOSTUHULL eKCREPUMEHN GU-
KOHANO 3 KIACUYHUM AHATbeMUKOM-AHMUNIPEMUKOM Me-
mamizonom Hampiio. Cepeoniti npupicm JIIT noyuyenmug-
Hoi peakyii 3a tioeo suxkopucmanns per se cmanosug 306,3%,
a 3a nonepeonvoi OIOKAOU ONiOIOHUX peyenmopié HAIOK-
conom - 204,4%, mobmo 3MeHuLy8a6Cs 8 CePeOHbOMY HA
mMpemuny, a Meoiana QiHarbHO20 IAMEHMHO20 YACy IMeH-
wunacs 8 2 pasu npu maridice 0OHAKOBOMY GUXIOHOMY 3HA-
uenni. Omoice, ONiOIOepPeINHULL MEXAHIZM, O4eB8UOHO, He Oepe
yuacmi 8 ananeemuyri Oii cnonyku IFT 247, npome mon-
KUtl HEUPOXIMIYHUL MEXAHIZM QHAN2EMUYUHO20 eeKny Cno-
wkulFT 247 nompebye noenubnenoeco 3'scyéanns. Y mecmi
BIOKPUMO20 NOJISL HE BUAIGLEHO CYMMEBO2O BNIUEY CNOTYKU
IFT 247 na nosedinky muutei. EOUHO 3HAUYWOH0 BIOMIH-
Hicmio 610 36inbutenHs kinbkocmi bomocis (p<0,05), npome
peuima noKaHuKie eMoyitnux peakyii ma ix eecemamug-
HO20 Ccynpogoody (epymine, YpuHayii) He GIOPI3HAIUCS IO
KOHMPONbHUX 3HAYUEHb. Takum Yunom, 00CIioHCcy8ana cno-
JIVKA He CRPUYUHAE AHI CIUMYTIOIOY020, AHI NPUSHIUYIOU020
enaugy na L[HC. Ilpu eusnauenni 2ocmpoi moxcuyHocmi
cnonyku IFT 247 0oza 2000 me/ke He uKIUKana 1ema-
Ho20 eghexmy 6 acoonol muwi. Jlozu 2500 i 3980 me/ke cnpu-
yununu 3aeudens 1 meapunu, a doza 5010 me/ke sussunacs
JlemanvbHoto 01 6cix muwtetl. Ha niocmasi yux pezynomamis
pospaxoeano JI/I ., wo dopienioc 2840+340 me/ke. Omorce,

open field test, and to determine acute toxicity.
Materials and Methods. The compound IFT 247 was
chosen as the object of research. 80 white outbred male
mice were used in the study. Research on somatic pain
was conducted using the "Hot Plate" test. Naloxone was
used as a competitive opioid receptor blocker, and
metamizole sodium was used as a comparison drug.
Behavioral responses were studied in the open field test.
Acute toxicity was determined in vivo according to the
method of V.B. Prozorovsky. The results were processed
using the STATISTICA 10.0 program.

Results and Discussion. The lowest tested dose of
compound IFT 247, 5 mg/kg, produced a weak analgesic
effect at the trend level (34.9% increase). Increasing the
dose to 15 mg/kg produced a greater effect (68.1%
increase, p<0.01). The 25 mg dose effect was the largest
(149.6% increase, p<0.001), and increasing the dose to
35 mg/kg did not increase it (135.9% increase, p<0.001).
Therefore, the analgesic effect of the compound IFT 247
depends on the dose, and the maximum effective dose
can be considered to be 25 mg/kg, it is this dose that was
taken for the following experiments. Analysis of the data
from the study of the opioidergic mechanism of the
compound IFT 247 demonstrates that the opioid receptor
blocker naloxone did not affect its analgesic effect. This
compound per se increased hindpaw licking LP by an
average of 54%. Against the background of the effect of
naloxone, the LP of the nociceptive reaction increased
by 72.8%, the differences with the indicator of the group
of the studied compound per se differ at the level of the
trend. For comparison, a similar experiment was
performed with the classical analgesic-antipyretic sodium
metamizole. The average increase in the LP nociceptive
response during its use per se was 3006.3%, and during
the previous blockade of opioid receptors with naloxone -
204.4%, that is, it decreased on average by a third, and
the median of the final latent time decreased by 2 times
with almost the same initial value. Therefore, the
opioidergic mechanism is not involved in the analgesic
effect of the IFT 247 compound, however, the subtle
neurochemical mechanism of the analgesic effect of the
IFT 247 compound needs further clarification. In the
open field test, no significant effect of the compound
IFT 247 on the behavior of mice was found. The only
significant difference was an increase in the number of
boluses (p<0.05), however, the remaining indicators of
emotional reactions and their vegetative accompaniment
(grooming, urination) did not differ from the control
values. Thus, the studied compound does not cause either
a stimulating or depressing effect on the CNS. When
determining the acute toxicity of the compound IFT 247,
a dose of 2000 mg/kg did not cause a lethal effect in any
mouse. Doses of 2500 and 3980 mg/kg caused the death
of 1 animal, and a dose of 5010 mg/kg was lethal in all
mice. Based on these results, the LD, was calculated,
which is 2840+£340 mg/kg. Therefore, according to the
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3a pesymomamamu cnoayka IFT 247 nanexcums 00 mano-
moxcuunux pevosun (500 me/xe < JII. < 5000 me/ke, IV
Kaac moxkcuuHocmi 3a kaacugixayiero Hoge ma Sterner).
BucnoBku. Cnonyka IFT 247 uunume 00303anexcnuil
3HEOONOBANbHULL eeKm, MAKCUMATbHO eheKMUBHOI €
0oza 25 me/ke. V mexanizmi ananeemuunoi Oii cnoyku
He bepe yuacmi onioidepeiunuil 6naug. Jana cnouyka ve
BUKIIUKAE 3MIH NOGEOIHKU Muulell y mecmi 6iOKpUmozo
nons ma Hanexcums 00 1V knacy moxcuunocmi - mano-
MOKCUYHI PeHUOBUHU.

Beryn

3HauHe TOMIMPEHHS 3aXBOPIOBAHb 1 MATOJIOTI-
HUX CTaHiB, IO CYNPOBOKYIOTHCSI OOTHOBUM
CHUHJIPOMOM, BHMAarae MOIMOBHEHHS Ta BJOCKO-
HaJICHHSI apCceHally 3HeOOMOBaIbHUX 3aCO0IB.
[TepcnieKTHBHUMHU aHAIBI€TUKAMH, 10 BOIHO-
9ac BUSBIISIOTH MPOTH3aNalIbHI BIACTUBOCTI, €
noxingHi 5,7-mianmi-3-H(ankin)-6-apun-5H-
[1,2,4]Tpia3zono[3,4-b][1,3,4]Tiania3uny, OTHUM
3 HaHAKTUBHINIMX TPEICTABHUKIB IKUX BUSBUB-
cst 1-(5-anerwmn-3-metwin-6-genin-5H-[ 1,2,4]tpi-
azouno[3,4-b][1,3,4]|Tiagiazun-7-in)-eTaHoH [1-
3]. Ilocrae muTaHHS MO0 MOTTHOIEHOTO JTOCITi-
JOKCHHS 11i€1 CTIOYKH, B TOMY YHCJIi OIliHKA 3a-
JIKHOCTI €eKTy BiJl J103H, 3'ICyBaHHS MEXaHi3-
My Jii, CyImyTHIX HEHPOTPOITHUX €(EKTIiB, TOCT-
POi TOKCHYHOCTI.

Merta TOCTiIKEHHS - OLIHUTH J10303a-
JIeKHICTh 3HEeOOomOBaNnbHOTO edekry 1-(5-arme-
Ta-3-MeTrn-6-enin-5SH-[ 1,2,4]tpiazomno|3,4-
b][1,3,4]Tiaxia3uH-7-1)1)-€TAaHOHY, Y4aCTh OTIi0-
imeprigyHoi CKIIaJ0BOT B MeXaHi3Mi JIii I1i€T CTo-
JyKH, ii BIUTMB Ha MOBEIHKOBI peakIii y TecTi
BiJIKPUTOTO TOJISI T BU3HAYUTH TOCTPY TOKCHY-
HICTb LI€T CIIOTYKH.

Marepiaau i MeToau
O06'extom nociipkeHHs oopano 1-(5-amerni-3-
MeTun-6-peunin-5H-[1,2,4]rpiazono[3,4-
b][1,3,4]riagia3uH-7-11)-€TaHOH, TAOOpaTOPHUI
umdp [FT 247 (Puc. 1). Conyky cCHHTE30BaHO
y Biaaum cuHTe3y (hi310I0TIYHO-aKTUBHUX pe-
yoBuH /1Y "lHCcTHTYT dapmakonorii Ta TOKCH-
kosiorii Hamionaneaoi Akanemii Meanunux
Hayx VYkpaiau" mig kepiBHUITBOM 1. (apm.
HayK., mpod. Jemuenka A.M.

YV nocimkeHHi BukoprcTaHo 80 Oimx 6e3-
TIOPOJTHAX MUIIEH caMIliB Macor Onu3bko 30 T

results, the compound IFT 247 belongs to low-toxic
substances (500 mg/kg < LD, < 5000 mg/kg, toxicity
class IV according to Noge and Sterner classification).
Conclusions. The [FT 247 compound exerts a dose-
dependent analgesic effect, the maximum effective dose
being 25 mg/kg. Opioidergic influence is not involved in
the mechanism of analgesic action of the compound. This
compound does not cause changes in the behavior of mice
in the open field test and belongs to the 1V toxicity class -
low-toxic substances.

TBapuH yTpUMYBaJIH B CTAaHJAaPTHUX YMOBaX Bi-
Bapir0 HaByasibHO-HAyKOBOTO IHCTUTYTY MPHK-
nagHo1 papmarii HartionansHoro (hapmarieBTHY-
HOTO YHIBepCUTETY. MUIIIi MaJTi BUTBHUH JTOCTYTI
J10 1K1 Ta BOJIU B KOHTPOJILOBAaHUX YMOBAX (CTaja
Temreparypa noitps Ha piBHi +21-22°C i Bo-
norictb 65%).

Jocnian BUKOHAHO 3rifHO 3 JlMpeKTH-
Bol0 €Bpomeiicekoro Corozy 2010/10/63 EU
(2010 p.) 00 eKCIIepUMEHTIB Ha TBapUHAaX.
[Tix gac ycix MaHIMyJIsIIii 3 TBAPUHAME JOTPH-
MYBAJIUCS IPUHIIHIIIB O10€THKH, KEPYIOUHUCH I10-
JIOKEHHSIMHU €BpOTEHCHKOT KOHBEHIIIT 00 3a-
XHCTY XpeOETHUX TBApHH, SIKHX BUKOPHCTOBY-
I0Th B €KCIIEPUMEHTAX Ta IHIINX HAyKOBHX IIUJISIX
(1986 p.), a Takox Jupextuu Pagu €sponu
2010/63/EU (2010 p.).

BukopuctoByBau 6a30By MOJIEINb TOCTi-
JOKEHHS cOMaTHU4HOTO Oouto - tect "[apsiua
wiactuHa" [4]. 3a3HaueHa MOJIENb IPYHTY€EThCS
Ha TOJIpa3HEHH] HOUMIETITOPIB MIKipH JIal To-
MipHO Tapsiuoro mactuHoro (npuinan Hot/Cold
Plate (Bioseb, USA) mpu Temnieparypi moBepxHi
+54°C. PeecrpyBanu narentauit nepion (JIIT)
TUTIOBOI MOBEIIHKOBOI BIAMOBII Ha HOLMIET-
TUBHY CTUMYJIAIIIO - 00IM3yBaHHS 3aIHBOT J1a-
ITH, 110 € HAHOLIBII crierr(igHIM MapKepoM 00-
THOBUX TOUYTTIB [4, 5]. TlepeOyBaHHS MuIIeiH

0 |SjN¢1j\N
b

Puc. 1
Ximiuna cmpykmypa 1-(5-ayemun-3-memun-6-genin-
SH-[1,2,4]mpiaszono[3,4-b][1,3,4]miadiazun-7-in)-
emanony (cnoayku IFT 247)
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Ha raps4iii actuni ooMexyBau 60 ¢ 3 METOI0
YHUKHEHHS OITIKY. SIKIIO MPOTATOM IILOTO Yacy
peakiist Oyma BijcyTHsI, BBaxkanu, 1o JIIT mo-
piBHIO€ 60 c. Takox BpaxoByBaJIM KUTBKICTh TBa-
PYH 3 IHIIIMMH CTaHIAPTHUMH JIJIS [IbOTO TECTY TO-
BEIIHKOBUMH TaTepHaMH (KITIMOIHT, CTPHOKH).

VY nepuriii cepii 1ociiAiB BU3HAYAIH J10-
303aJIeKHICTh aHANTeTHYHOTO edexTy. [Ticns Bu-
3HadeHHs BuxigHoro JII1 Mumram BHYTpIIIHBO-
IITYHKOBO (B/11) BBoaMiM cnonyky IFT 247 B
no3ax 5; 15; 25135 Mr/kr y BUDIIST BOJHOI CyC-
nensii, ctabinizoBanoi TBiHOM-80, B 00'emi 0,1
w1 Ha 10 T macu. Yepes 60 XB IOBTOpPIOBAJIN BU-
3HaueHHs JII1. KonTponsHuM TBaprHam yBOIH-
JIM B/III €KBIBAJICHTHY KUTBKICTh BOJIH.

Y apyriii cepii TOCIiIiB BU3HAYAIN MOXK-
JIMBY y4acTh OMIOIIePriyHOrO MEXaHi3My B aHaJI-
retnuHii 1ii conyku [FT 247 y MakcumansHO
edexTuBHIl 1031. /{7151 IIHOTO TBApUHAM ITiCIISI BH-
3HadeHHs Buxinnoro JIITy tecti "T'apsiya mac-
TUHA" BBOJIMJIM KOHKYPEHTHHH OJIOKaTop orio-
inHux penentopiB HanokcoH (Hamoxcon-3H,
TOB "3nopos's Hapory", YkpaiHa) BHY TPIlIHbO-
04YepeBHHHO (B/0) B 1031 5 MI/kT [6] 32 30 XB 110
JOCITII)KYBaHOT CITOJTyKH, a uepe3 60 XB micis ii
BBeZICHHs TOBTOpHO BuMiprosanu JIIT. Sk mpe-
napar MOpiBHSHHS B IIUX JIOCHIIaX BUKOPHCTO-
BYBaJIF METaMi30J1 HATPiI0, TS SIKOTO JIOBEJICHO
HasIBHICTB OMIOTAEPTIYHOT JIAHKK MEXaHI3MYy ii.
Leit ananbreTuK 31iCHIOE 3HEOOITIOBAIBHY IO
3a yd4acTi KiTbKOX MEXaHi3MiB, 3-TIOMiX SKHX
Halikpare pociimkeHo inridysanns L[OI, ymo-
BiTbHEHHS akTHBalii L-aprininy/NO/cGMP/K*-
KaHaly Ha eprdepii Ta B CHUHHOMY MO3KY, aK-
TUBAL( HU3XIJIHOI TaabMIBHOI CUCTEMH KOHT-
poito 000, B3aEMOJisl 3 TIIyTaMaTepridyHO0
CHCTEMOIO Ta BUBLJILHEHHS €HJON€HHUX OII0I-
HUX nentudiB [7]. Mertamizon Hatpiro (AHaIb-
rif, "JlekxiMm", XapkiB) BBOJAMIN BHYTPIIIHbO-
ouepeBHHHO (B/0) B 1031 500 MI/Kr y BHIJISII
BOJHOTO po3unHy B 00'emi 0,1 mur Ha 10 r Macw.
Yactuni mumei 3a 30 XB. 10 MeTami3ory BBO-
JIVJTA HAJTOKCOH SIK onucaHo Buuie. KoHTposb-
HUM TBapyHaM y [[bOMY €KCTIEPIMEHTI B/O BBO-
TV PO3YMHHUK (i130TOHIUHMIA po3unH NaCl B
eKBiBaJIEHTHOMY 00'eMi). J[omaTKkoBO BU3HaUaIM
KIJIBKICTh MUTIIEH 3 TEBHUMH MTPOSIBAMU PEAKIIIN

ITi]] 9ac JTJAaTEeHTHOTO Mepioy 0OIU3yBaHHS JIAITH
(cTpubkwH, KIIMOIHT, TOIIO).

[ToBeninkoBi peakiii (JIOKOMOTOPHY aK-
THBHICTH, OPIEHTOBHO-JI0 I THUAIBKY JisUTbHICT
Ta eMOIINHY c(epy) AOCIiKYBaIU B TECTI "'Bifl-
kpute nose" [8]. Cnonyky IFT 247 BBonunu
MHIIIAM B/III B 1031 25 MI/KT, SIK OIKCAHO BHIIIE,
OJTHOPa30BO (KOHTPOJLHUM TBAapHHAM BOJIY B
aHayiorivHomMy 00'eMi). Uepes 1 roa. TBapuH po3-
MIIIIyBaJi B IIEHTP1 OCBITIIEHOTO MIPUCTPOIO, 110
sIBJIsI€ 00010 0OMEKEHUI OopTaMu MaliJaHUNK
i3 16 xBagparamu 5x5 cM, y cepenuHi sIKUX Ha-
sBHI 0TBOpH AiameTpoMm 1,5 cm. IIpotsirom 3 xB
OLIIHIOBAJIM JIOKOMOTOPHY aKTHUBHICTH 32 KiJIb-
KICTIO TIEPETHYTHX KBaJpaTiB, OPIEHTOBHO-]I0-
CJIITHHUIIBKY isUTBHICTH 3@ KUTBKICTIO BEPTUKAITb-
HUX CTIHOK Ta 00CTEKEHUX OTBOPIB, a EMOIIiii-
HUH CTaH Ta WOTO BEreTaTUBHUM CYMPOBIT - 32
KUTBKICTIO ()eKaIbHUX OOJFOCIB, YPUHAITIH TA aK-
TiB TpyMiHTYy. JIOMaTKOBO PO3paxoOBYBalld CyMU
MOKA3HUKIB OPIEHTOBHO-IOCITI THUIILKOT aKTHB-
HOCTI, BEr€TaTUBHOTO CYTPOBOY €MOLIIHUX pe-
aKIlii Ta CyMy BCiX BH/IIB aKTUBHOCTI.

Toctpy Tokcuunicth cnonyku [FT 247
BU3HAYAJIH i1 Vivo 32 OJTHOPA30BOTO B/IIT BBEJICH-
Hs 3a metozioM B.b. IIpo3oposcbkoro. s nporo
Bukopuctano f03u 2000, 2500, 3980 1 5010 mr/kr,
KOXKHY 3 SIKMX BBOJIMJIM MHUIIIAM Y [IUTYHOK.

PesynpraTi 00poO0IsAIM 32 JTOMOMOTH
nporpamu STATISTICA 10.0. Cratuctuuny 3Ha-
gymricts 3MiH JIIT HOMIenTHBHOT peaxiiii Bce-
penuHi rpynu B AMHAMII BCepEeIUHI IPyNH BU-
3HayYajgu 3a MapHUM KputTepiem BinkokcoHna,
MUDKIPYIIOBI BIZIMIHHOCTI - 32 t-kpuTepieM CThio-
JICHTa 32 HOPMAJILHOTO PO3MOJILTY Ta 3a KpUTe-
piem Mana-BiTHi 3a iioro BiJiCyTHOCTI, a y BH-
nasiKy oOJIiKy peakiiii B albTepHaTHBHIN Gopmi
(HasiBHICTB 200 BIACYTHICTH IEBHOI 03HAKH) - 32
KyTOBHM IepeTBopeHHsM Dinrepa. BiqminHOCTI
BBa)KAJIM CTATUCTUYHO 3Hauymumu npu p<0,05.

Pe3yabTaTH it 00roBOpeHHs

Amnanrernyna nis cionyku [FT 247 3anexuts
Big 1o3u (Tabm. 1). Haiimenia 3 BunmpoOyBaHHX
7103 5 MI/KT CIpHYuHIIIA cTTa0KUii 3HEOO0ITIOBAITb-
Hul epexrt Ha piBHI TeHaeHIiT (ipupicT JIIT 06-
JU3YBaHHS 3aJIHBOI JIANM CKJIAB Y CEPEIHBOMY
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Tabnuys 1

Hoszozanesxcnicmo snebonosanvhoi 0ii 1-(5-ayemun-3-memun-6-¢gpenin-SH-[1,2,4]mpiazono[3,4-b][1,3,4]miadiazun-
7-in)-emarnony 6 mecmi "lapsiua nnacmuna” 6 muweni ((M+m, Me[Q25; Q75], n=6-7)

) F pyna, Ho3a, ﬂaTemPnﬁ yac peakilii, ¢ Tunamika, %
KiJIbKICTh TBAPUH | MI/KT BHXIi TH i uyepe3 60 xB
KoHrpo 3 13,3+0,99 12,9+0,79 -1,6£7,3
13,0[11,9;14,7] | 12,5[12,1; 14,3] +0,95 [-8,7; 6,7]
5 14,4+1,44 18,242,27 +34,9+24 3
14,5[11,1;17,1] | 18,1 [12,9;20,3] | +12,1[-1,8; 79,6]
5y 183fgi72’§ 51 | 21 203{1%52’3% 9 62628’[?7[ o 15(: 1
> > /5 19, » 45 20, +63, Vs s
Cromyxa IFT_247 5 11,3+1,11 27,9+3,26" +149,6:18, 1%+
> 11,5519,7,18,17 | 29,5[20,2; 31,2] | +160,8[144,4;165,5]
35 12,9+1,60 29,1+2,07" +135,9420,8***
12,1 9,4;15,9] | 28,0[25,2;31,4] | +160,6[77.4; 168,1]

Cmamucmuyno 3Hauywi 8IOMIHHOCMI: " - 3 GUXIOHUM NOKA3ZHUKOM 8i0nogionoi epynu (p<0,05) y ounamiyi;
Midcepynogi giominnocmi: ** - 3 koumponem (p<0,01); *** - 3 koumponem (p<0,001) na 60-ii xeuruni

34,9%). 36inpmIenHs 1034 10 15 MI/Kr cpudu-
a0 Oinbmuii edext (mpupict JIIT nopiBHIOBaB
68,1%, p<0,01). Edext m03u 25 Mr OyB HalO1ITh-
M (ipupict 149,6%, p<0,001), a migBumeHHS
JI031 710 35 MI/KT HE TOCHUITIOBAJIO HOTOo (TIPHpICT
135,9%, p<0,001). O1xe, MakcCUMaTbHOIO €eK-
TUBHOIO MOYKHA BBaXKaTH 103y 25 MI/KT, 1 JyIs
HACTYITHUX €KCIIEPUMEHTIB B35TO came ii.
brokaTtop omioigHUX perenTopiB HaJTOK-
COH HE€ BIUIMHYB Ha 3HEOOIIOBAJIbHUM e(deKT
criontyku [FT 247 (Ta6ax. 2). s cnionyka per se
36inpmma JITT o6nu3yBaHHS 3a1HBOI JTaIH B Ce-
penHboMy Ha 54% (MEeHIIHN pUPICT TOPIBHSHO
3 TAKMM TIPY BU3HAYECHHI J10303QJIEKHOCTI, 04e-
BUJIHO, TOB'SI3aHUN 3 XpOHO(APMaKOIOTTUHUM
YMHHUKOM, MO3asIK 11i eKCTIEPUMEHTH BUKOHAHO
B pi3Hi qui). Ha Tmi nii Hanokcony JIIT Hom-

[ENTUBHOI peaxiiii 3pic Ha 72,8%, BiIMIHHOCTI
3 MOKAa3HUKOM TPYIH JIOCHTIKYBAHOI CHOTYKH
per se BIIPI3HAIOTHCS Ha piBHI TeHIeHIII1. OTxe,
OMIOIAEePTIYHNN MeXaHi3M, OYeBHIHO, HE Oepe
y4acTi B aHAJITETUYHIN 11T 3a3HAYEHOT CTIOTYKH.
J11st MOpiBHSHHS aHAJIOTIYHUN eKCTIepH-
MEHT BUKOHAHO 3 KJIACHYHUM aHAJIbI€TUKOM-aH-
TUTIIPETUKOM MeTami3onoMm Harpito (Tadm. 2).
Cepenniii pupict JIIT HonumenTuBHOT peakiiil
3a oro BUKOpHUCTaHHs per se ctanoBuB 306,3%,
a 3a TIoTepeTHBOT OJTIOKAIH OIOiTHUX PEIerTO-
piB HaJTOKCOHOM - 204,4%, TOOTO 3MEHIIIyBaBCs
B CepelIHbOMY Ha TPETHHY, a MeiaHa (iHab-
HOTO JIATEHTHOTO Yacy 3MEHIIIIacs B 2 pa3u pu
Maifke 0IHAaKOBOMY BHXiJHOMY 3HaYCHHI.
Lle cBimuuTh, M0 y 3HEOOIIOBATHLHOMY
eeKTi MeTamMi30iTy MeBHA POJIb HAJIEKUTH OITi0-
Tabnuys 2

Bnnue nanoxcony na anancemuunui egpexm 1-(5-ayemun-3-memun-6-¢gpenin-SH-[1,2,4]mpiaszonof3,4-
b][1,3,4]miadiazun-7-in)-emarnony (25 me/xe) i memamizony nampiro (500 me/ke) y mecmi "[apsiua nnacmuna” y
muwen (M+m, Me[Q25; Q75], %)

. KinpkicTh MUIei 3 iHuMu
JlaTeHTHU# Yac .
I'pyna, o6 . MOBe/Ii HKOBUMH MATEPHAMH,
.. JIM3Y BAHHS 32JHBO1 JIATH, C .
KiTbKicTh TBapHH abc.i %
BUXi JTH Ui yepe3 60 xB auHamika, % KJIMOIHT CTpUOKHU
Kontpous, 15,1£1,72 11,6+2,12 —1,6+£22,5 57 0/7
n=7 15,5[12,5; 18,6] | 11,1[6,9;12,8] | —14,1 [-37,0;11,8] (71,4%) (0%)
MeTami3on HaTpito, 12,442 .39 41,3+£6,68" +306,3£107,5%* 3/6 1/6
n=6 9,9[8,7; 14,4] | 40,2[26,8; 60,0] | +235,9[73,5; 589,7] (50%) (16,7%)
Hasokcon + 12,240,70 34,949,797 +204,4+99,5* 5/5 2/5
MeraMmizol Hatpiro, n=5 | 11,9[11,6; 13,6] | 22,0[17,5; 57,5] | +58,3[45,4;395,7] (100%)** (40%)**
IFT 247, 17,643,88 27,5+7,57" +54,0£17,9% 6/7 0/7
n=7 13,6[10,6; 21,91 | 23,0[14,1;27,2] | +43,0[24,3; 82,7] (85,7%) (0%)
Hanokcon + IFT 247, 11,5+1,35 19,34+2,20" +72,8+13,0%* 6/7 0/7
n=7 11,1[8,0; 14,2] | 179[12,9; 25,5] | +62,7[56,3;105,0] (85,7%) (0%)

A - cmamucmuuro 3Hauyuyi GIOMIHHOCMI 3 GUXIOHUM NOKA3HUKOM 8i0n06ionol epynu (p<0,05), * - 3 koumponem

(p<0,05), ** - 3 koumponem (p<0,01), # - 3 noxaznuxom na mai memamizony nampiro (p<0,05)
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inepriyHUM MeXaHi3MaM. Ix BUBUeHO HMOCHUTH
r00KO. 3'1COBaHO, 30KpeMa, [0 METaMi30J1 JTi€
IIJISIXOM HEBHOIPKOBOTO MPHUTHIYEHHS CHHTE3Y
NpOCTaraH/InHIB 3aB/ISKH 1HT10yBaHHIO HacaM-
nepex LIOI'-1 1 LIOI'-3, akTuBye HelpoHU Tie-
PHAKBETYKTAIBHOTO SApa, TATbMYIOUi Tepeaady
00JIbOBHX IMITYJIBCIB Y CHHHHOMY MO3KY, Ta 0€3-
NIOCEPEIHbO MPHUTHIYY€ CIIMHAIBHI Uy TIIUBI HEH-
POHHU, TEPENIKO/KAE YIACT] IITyTaMary B IIEHT-
pasbHIi HOUMIeii, a Ha Tepudepii CTUMYITIOE
NO-cunTazy (miaBumenuii piers NO 301b1rye
BMICT 1uKsTivHOro GMP, 110 teceHcuoimnizye Ho-
munenTtopu). Ilokazana TakoX poib aKTHBAIl
€HJIOTEHHOI KaHA01HOTIHOT CHCTEMH B MEXaHi3Mi
Jiii 1poro aHanbretuka [9]. Jloseneno, mo B ITHC
METaMi30J1 CTUMYITIOE BUBUTBHEHHS €HJOT€HHHIX
ommioifiB 0e3 6e3mocepeHhOT aKTHBAIIIT OTTiO01/I-
HUX penenTtopis (U, K, 0), a HATIOKCOH MPU CHC-
TEMHOMY BBeJIeHHI a00 MiKpOiH'eKwii y Biamo-
BiJIHI CTPYKTYpH T'OJIOBHOTO MO3KY 3MEHIIY€
3He0o0MmoBaNIbHUN edekT Metamizony [10-12] 1
YaCTKOBO 3a1100irae roCTpUM aHTUHOIUIICTITHB-
HUM edekTaM KoMOiHamii MopdiHy 3 MeTaMizo-
aom. Omioigepriuni MexaHi3Mu OepyTh y4acTb
y PO3BUTKY TOJIEPAHTHOCTI JI0 METAMi30.Ty TICIIst
rioro moBTopHOTro BBeAeHH [ 13]. [Ipu ibomy me-
TaMi30JI HE MOCUIIIOE BUKIUKAaHUI MOpQiHOM
3aKpeT, 1110 CBITYUTH PO YACTKOBY Y4aCTh OIi0-
1THOT CHCTEMH Y CTIOCTEPEKYBaHOMY CHHEPTi3Mi
3 omioiqHIM aHabreTukoM [ 14]. Otke, Hati pe-
3yJIBTaTH MO0 MOCIA0IeHHS 3HE00TIOBATBHOTO
e(hekTy MeTami30JTy HAJIOKCOHOM BIIMTOBIAIOTh
JTAHUM THIIUX aBTOPIB.

Tonkuit HEWPOXIMIYHUN MEXaHI3M aHaJI-
reruaHoro edexty crionyku [FT 247 notpebdye
nornubnenoro 3'scyBanss. [Ipore Ha migcrasi
BiZICYTHOCTI 3MEHIIEHHS IOTO €(EeKTy ITi]
BIUTMBOM HaJIOKCOHY MOYKHA MPUIYCTUTH, 110
MeXaHi3M JIii JOCIIKYBaHO1 CITOTYKH JIETIO BiJI-
PI3HSIETBCS BiJ] MEXaHI3MY KJIACHYHOTO aHaJIb-
reTHKa-aHTUIIIpeTHKa MeTami3ony Harpito. Ha
PI3HHMIIIO BIUTUBY JIOCIIPKYBaHOI CTIONTYKH Ta Me-
TaMi30JIy HATPil0 Ha HOIUIENITUBHY PEaKIliio
BKa3yIOTh 1 BIZIMIHHOCTI IOBE/IIHKOBUX MAaTEPHIB
1i/1 yac TecTyBaHHs Ha rapsyiit mactuni (Taom.
2). Y rpymni MeraMmi3oiy KUTbKICTh TBapuH, Y
SKUX CIIOCTEpIragu BEPTHKAIbHI CTIHKU KOJIO

Oap'epy 1o epUMeTpy IIACTUHH (KITIMOIHT), ITi]
BIUTMBOM HAaJIOKCOHY 301mbInmiack yasidi (3 50%
1m0 100%, p<0,05) i TOCTOBIPHO MEPEBUIITIIIA
KOHTponbHUM noka3zHuk (100% npotu 71,4%,
p<0,05). Ha Ti1i MeTamizoiry TeHIEHITIHHO, a 3a
fioro xomM0iHaIii 3 HAJIOKCOHOM CTaTHUCTUYHO
sragytie (40% nporu 0% y xoHTpoi, p<0,05)
301TBIIMIIACS YaCTKa MUTIIEH, IO i ACTpUOyBaIH
i1 yac nepeOyBaHHA Ha rapsyii riactuHi. [lin
BrumBoM cnionyku IFT 247 Ta ii komOinamii 3
HAJIOKCOHOM ITOBE/[IHKA MUIIIEH HE Bipi3HAIACS
BiJI TAaKO1 y KOHTPOJILHUX TBAPHUH: KJIIMOIHT MaB
Miciie BiamoBigHO y 86,7% BUIANKIB MPOTH
71,4%, cTpUOKY HE CIIOCTEPITATNCS.

[Ipyu 11bOMy HE BHSBIEHO CYTTEBOTO
BruBy crionyku [FT 247 na moBeniHKy Mumien
y TecTi Bimkpuroro nosst (Tabm. 3). € auHoto 3Ha-
YyIIOIO BiIMIHHICTIO OYyI10 301IbIIEHHS KIJTBKOC-
Ti 60mociB (p<0,05), mpoTte pemTa MOKa3HUKIB
EMOIIIMHUX peaKIliii Ta iX BEreTaTUBHOTO CYTIPO-
BOY (TpyMiHT, ypUHaIii) HE BiIPi3HIIUCS BiX
KOHTPOJIBHUX 3HAYE€Hb. TaKUM YMHOM, JTOCIi-
JDKyBaHa CIIONTyKa HE CIIPUYHMHSE aHI CTUMYITIO-
I040TO, aHi MpurHivyroyoro BruuBy Ha [{THC.

[Ipu BU3HaUEHHI rOCTPOi TOKCHYHOCTI
cnonyku [FT 247 noza 2000 Mr/kr He BHKJIH-
KaJia JEeTaAIbHOTO e(DeKTy B KOaHO1 Mutli. J[o3u
2500 1 3980 mr/kr cripurunHWIH 3arubens 1 TBa-
puHH, a 7032 5010 MI/KT BUSBHIIACS JIETAIEHOIO
JUTS BCiX Muttiei. Ha mifcTaBi X pe3ymsTariB po3-
paxosano JIJI , mo nopisuioe 2840+340 mr/kr.
Ortxe, 3a pesynsraramu cronyka [FT 247 na-
JIKHUTH JI0O MATOTOKCHYHUX pedoBUH (500 Mr/kr
<JIJ,, <5000 mr/kr, IV K1ac TOKCHYHOCTI 32 KJ1a-
cugikamiero Hoge Ta Sterner) [8].

Pesynsratu cBim4aTh Mpo MEPCHEKTHB-
HICTh TOAAIBIIOTO AOCTimKeHHs 1-(5-ameTmi-
3-metun-6-denin-5H-[1,2,4]rpiazono[3,4-
b][1,3,4]riagia3un-7-11)-eTaHOHY, 30KpeMa Heli-
POXIMIYHUX MEXaHi3MiB 3HEOOTIOBAIBHOT Jii.

BucHoBKH

1. 1-(5-Auerun-3-metun-6-denin-SH-[1,2,4]rpia-
3010[3,4-b][1,3,4]Tiagia3uH-7-1)1)-€TAaHOH YH-
HUTH JI0303QJICKHUN 3HEOOFOBATBHUN €(EKT.
Ha moneni comatnanoro 6omo (tect "T'apsiaa
TutacThHA'") 3a BBEICHHS Y IUTYHOK Y Jiana3oHi
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Tabnuys 3

Bnaus 1-(5-ayemun-3-memun-6-¢gpenin-5SH-[1,2,4]mpiasono[3,4-b][1,3,4]miadiazun-7-in)-emanony (25 me/ke) na
noeedinkosi peaxyii muwietl y mecmi "Biokpume none" (M+m, Me[Q25; Q75])

Cnonyka IFT_247,

Cyo0tectun Kontpom, 25 mr/kr
(==6) @®=8)
JIokoMOTOpHA aKTUBHICTH (IIEPETHYTO KBaAPATIB) 52 15,3[151',3506] 4;‘133;[ §f0564]
Crifixu 1,67+0,61 2,63+1,28
1,5[1; 3] 1,5]0,5;3]
Opi€HTOBHO -0 CITiTHATIHKA O0CcTEKEHO 29,7+2.59 29,5+2,05
NIAIBHICTH OTBOPIB 31 [22; 34] 29,5[26,5; 32]
C 31,3+£2,78 32,1+2,95
yma 32,5[26; 36] 30,5 [27,5; 38,5]
Boriocu 0,50+0,34 1,75+0,31*
0[0; 1] 1,50 [1;2,5]
0 0,13+0,12
Emouiitni peaxuii Ypusawi 0 [0; 0] 0[0; 0]
Ta 1X BeTeTaTUBHUI CYIPOBIiT . 1,33+0,71 0,25+0,16
o Tpywisr 0,50 [0; 3] 0 [0; 0,5]
Cyma 1,83+1,01 2,13+0,29
0,50 [0; 5] 2 [1,5; 3]
CyMa BCiX aKTHBHOCTEH 84,346,22 78,5+5,06
85,5[84; 92] 81,5[73; 89,5]

* - cmamucmuuno 3nauywi ¢iominnocmi 3 koumponem (p<0,05)

7103 5-35 MI/KT MakcUMaiabHO €()EKTHBHOIO €
n03a 25 MI/KT.

2. Y MexaHi3mi aHaiaretnyHoi aii 1-(5-amerwi-
3-metun-6-¢penin-SH-[1,2,4]rpiazono[3,4-
b][1,3,4]riamia3un-7-11)-eTaHOHY He Oepe yJacTi
OTTIOiIePTIYHIIA BIUTHUB, 110 JJOBOJIUTHCS BiJICYT-
HICTIO 3MiH 3HEOOTIOBAILHOTO € (DeKTy Ha TJ1i J1ii
HAJIOKCOHY (Ha BiMiHY BiJl METaMi30Jy Harpiro,
AHAJITETUYHUN e(PEKT SKOr0 HAJIOKCOH 3MEHIITYE).

3. 1-(5-Auernn-3-metnn-6-enin-5H-[ 1,2 ,4]rpia-
301m0[3,4-b][ 1,3,4]riania3uH-7-11)-eTAaHOH HE BU-
KJIMKA€E 3MiH MMOBEIHKM MUMIEH Y TE€CTi BiIKpH-
TOTO TIOJIS.

4. 1-(5-Auermn-3-metun-6-penin-5H-[1,2,4]rpi-
azono[3,4-b][1,3,4]riamxia3uH-7-11)-€TAaHOH 3a
BBEJICHHS y LIJIYHOK MUIIAM HalexuTh 10 [V
KJIaCy TOKCHYHOCTI - MQJIOTOKCHYHI PEYOBHHU
(JI/1,, me mepeBunrye 5000 mr/kr).

1-(5-ACETYL-3-METHYL-6-PHENYL-5H-[1,2,4] TRIAZOLO [3,4-b][1,3,4| THIADIAZIN-7-
YL)-ETHANONE: DOSE-DEPENDENCE OF ANALGESIC EFFECT, LACK OF
OPIOIDERGIC MECHANISM OF ACTION, EFFECT ON BEHAVIORAL REACTIONS

AND ACUTE TOXICITY

Introduction

The significant spread of diseases and pathological
conditions accompanied by pain syndrome requires
replenishment and improvement of the arsenal of
painkillers. Derivatives of 5,7-diacyl-3-H(alkyl)-
6-aryl-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine, one of the most active representatives
of which turned out to be 1-(5-acetyl-3-methyl-
6-phenyl-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine-7-yl)-ethanone [1-3]. The question
arises regarding the in-depth study of this
compound, including the evaluation of the

dependence of the effect on the dose, the
clarification of the mechanism of action,
accompanying neurotropic effects, and acute
toxicity.

The study aims to evaluate the dose
dependence of the analgesic effect of 1-(5-acetyl-
3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-b]
[1,3,4]thiadiazine-7-yl)-ethanone, the participation
of the opioidergic component in the mechanism
of action of this compound, its influence on
behavioral responses in the open field test, and
to determine the acute toxicity of this compound.

Excnepumenmanshi 0ocniosncenns

Experimental research



ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

JIvsiecokuii meouunuii waconuc 2023. T. 29. Ne 3-4
Acta Medica Leopoliensia 2023;29(3-4)

Materials and Methods
1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-7-yl) was chosen
as the object of the study -ethanone, laboratory
code IFT 247 (Fig. 1). The compound was
synthesized in the Department of Synthesis of
Physiologically Active Substances of the State
University "Institute of Pharmacology and
Toxicology of the National Academy of Medical
Sciences of Ukraine" under the supervision of
DSec, prof. Demchenko A.M.

The study used 80 white outbred male
mice weighing about 30 g. The animals were kept
under standard conditions in the vivarium of the
Educational and Scientific Institute of Applied
Pharmacy of the National Pharmaceutical
University. Mice had free access to food and
water under controlled conditions (constant air
temperature at +21-22°C and 65% humidity).

Experiments were performed in accordance
with the European Union Directive 2010/10/63
EU (2010) on animal experiments. During all
manipulations with animals, bioethical principles
were observed, guided by the provisions of the
European Convention for the Protection of
Vertebrate Animals Used for Experiments and
Other Scientific Purposes (1986), as well as
Council of Europe Directive 2010/63/EU (2010).
The basic model of somatic pain research was
used - the "Hot plate" test [4]. The specified
model is based on irritation of nociceptors of the
skin of the paws with a moderately hot plate
(Hot/Cold Plate device (Bioseb, USA) at a
surface temperature of +54°C. The latent period
(LP) of a typical behavioral response to
nociceptive stimulation was recorded - licking
of the hind paw, which is the most a specific
marker of pain sensations [4, 5]. The stay of mice
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Fig. 1
Chemical structure of 1-(5-acetyl-3-methyl-6-phenyl-
SH-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)- of
ethanone (compound IFT 247)

0]

on the hot plate was limited to 60 s in order to
avoid burns. If there was no reaction during this
time, it was considered that the LP was equal to
60 s. Also, the number of animals with other
standard behavior for this test was taken into
account patterns (climbing, jumping).

In the first series of experiments, the dose
dependence of the analgesic effect was
determined. After determining the initial LP, the
compound IFT 247 was injected intragastrically
(intravenously) into mice in doses of 5; 15; 25
and 35 mg/kg in the form of an aqueous
suspension stabilized by Tween-80 in a volume
of 0.1 ml per 10 g of weight. After 60 minutes,
determination of LP was repeated. An equivalent
amount of water was administered intravenously
to control animals.

In the second series of experiments, the
possible participation of the opioidergic
mechanism in the analgesic effect of the [FT 247
compound at the maximum effective dose was
determined. To do this, after determining the
initial LP in the "Hot plate" test, the competitive
opioid receptor blocker naloxone (Naloxon-ZN,
LLC "Zdorovya narodu", Ukraine) was injected
intraperitoneally (in/o) at a dose of 5 mg/kg [6]
according to 30 min before the test compound,
and 60 min after its introduction, LP was
measured again. Metamizole sodium was used
as a comparison drug in these experiments, for
which the presence of an opioidergic link in the
mechanism of action was proven. This analgesic
exerts an analgesic effect with the participation
of several mechanisms, among which the best-
studied inhibition of COX, slowing of the activation
of the L-arginine/NO/cGMP/K" channel in the
periphery and in the spinal cord, activation of the
descending inhibitory system of pain control,
interaction with the glutamatergic system and the
release of endogenous opioid peptides [7].
Metamizole sodium (Analgin, "Lekhim", Kharkiv)
was administered intraperitoneally (in/o) at a dose
of' 500 mg/kg in the form of an aqueous solution
in a volume of 0.1 ml per 10 g of weight. Part of
the mice in 30 min. naloxone was administered
to metamizole as described above. The control
animals in this experiment were injected
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intraperitoneally with a solvent (isotonic NaCl
solution in an equivalent volume). In addition, the
number of mice with certain manifestations of
reactions during the latent period of paw licking
(jumping, climbing, etc.) was determined.

The acute toxicity of the compound
IFT 247 was determined in vivo with a single
intravenous injection according to the method of
V.B. Prozorovsky. For this, doses of 2000, 2500,
3980 and 5010 mg/kg were used, each of which
was injected into the stomach of mice.

The results were processed using the
STATISTICA 10.0 program. The statistical
significance of changes in the LP nociceptive
response within the group in the dynamics within
the group was determined by the paired
Wilcoxon test, between-group differences - by
the Student's t-test for normal distribution and by
the Mann-Whitney test in its absence, and in the
case of recording reactions in an alternative form (
presence or absence of a certain feature) - according
to Fisher's angular transformation. Differences were
considered statistically significant at p<0.05.

Results and Discussion

Table 1 demonstrates that the analgesic effect of
the compound IFT 247 depends on the dose. The
lowest tested dose, 5 mg/kg, produced a weak
analgesic effect at the trend level (increase in
hindpaw licking LP was 34.9% on average).
Increasing the dose to 15 mg/kg caused a greater
effect (increase in LP was equal to 68.1%,
p<0.01). The 25 mg dose effect was the largest

(149.6% increase, p<0.001), and increasing the
dose to 35 mg/kg did not increase it (135.9%
increase, p<0.001). Therefore, the maximum
effective dose can be considered 25 mg/kg, and
it was taken for the following experiments.

Analysis of Table 2 data demonstrates that
the opioid receptor blocker naloxone did not affect
the analgesic effect of the compound IFT 247.This
compound per se increased hindpaw licking LP by
an average of 54% (the smaller increase compared
to that in the dose-dependent assay is apparently
due to a chronopharmacological factor, as these
experiments were performed on different days).
Against the background of the action of naloxone,
the LP of the nociceptive reaction increased by
72.8%, the differences with the indicator of the
group of the studied compound per se differ at the
level of the trend. Therefore, the opioidergic
mechanism is obviously not involved in the
analgesic effect of the specified compound.

For comparison, a similar experiment was
performed with the classic analgesic-antipyretic
sodium metamizole (Table 2). The average increase
in the LP of the nociceptive reaction with its use
per sewas 306.3%, and with the previous blockade
of opioid receptors with naloxone - 204.4%, that
is, itdecreased on average by a third, and the median
of the final latent time decreased by 2 times with
almost the same initial value.

This indicates that opioidergic mechanisms
play arole in the analgesic effect of metamizole.
They have been studied quite deeply. It was
found out, in particular, that metamizole acts by

Table 1

Dose dependence of the analgesic effect of 1-(5-acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-
7-yl)-ethanone in the "Hot plate” test in mice ((M+m, Me[Q25; Q75], n=6-7)

Group, Dose, Latent reaction time, p L,
number of gnimals mg/kg opening after 60 min Dynamics, %
KoHrpos B 13.3+0.99 12.9+0.79 -1.6+7.3

13.0 [11.9;14.7] | 12.5[12.1; 14.3] +0.95 [-8.7; 6.7]

5 14.4+1.44 18.2+2.27 +34.94+24.3
14.5 [11.1;17.1] | 18.1 [12.9;20.3] | +12.1 [-1.8; 79.6]
15 11183tgi2‘§ ] 212()3{1‘;52‘3%2 9] 63628 ‘[?% 15;; 1]
. 7, 13.5 . 2; 26. +63. .0;105.

Compound IFT_247 5 113111 27.9+3.26~ 149,611 8.1 %
> 11.55[9.7;18.1] | 29.5[20.2;31.2] | +160.8[144.4;165.5]

35 12.9£1.60 29.1+2.07° +135.9420.8%**
12.1[9.4; 15.9] | 28.0[25.2;31.4] | +160.6[77.4;168.1]

Statistically significant differences: ™ - with the original indicator of the corresponding group (p<0.05) in dynamics,
intergroup differences: ** - with control (p<0.01); *** - with control (p<0.001) at the 60th minute
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indiscriminately inhibiting the synthesis of
prostaglandins due to the inhibition of COX-1
and COX-3, activates the neurons of the
periaqueductal nucleus, which inhibit the
transmission of pain impulses in the spinal cord,
and directly inhibits spinal sensory neurons,
prevents the participation of glutamate in the
central nociception, and on the periphery it
stimulates NO-synthase (an increased level of
NO increases the content of cyclic GMP, which
desensitizes nociceptors). The role of
endogenous cannabinoid system activation in the
mechanism of action of this analgesic is also
shown [9]. It has been proven that in the central
nervous system metamizole stimulates the
release of endogenous opioids without direct
activation of opioid receptors (U, k, d), and
naloxone when administered systemically or
microinjected into the corresponding structures of
the brain reduces the analgesic effect of metamizole
[10-12] and partially prevents acute antinociceptive
effects of the combination of morphine with
metamizole. Opioidergic mechanisms are involved
in the development of tolerance to metamizole after
its repeated administration [ 13]. At the same time,
metamizole does not increase the constipation
caused by morphine, which indicates the partial
participation of the opioid system in the observed
synergism with the opioid analgesic [14].
Therefore, our results regarding the attenuation
of the analgesic effect of metamizole by

naloxone correspond to the data of other authors.
The subtle neurochemical mechanism of the
analgesic effect of the compound IFT 247
requires in-depth clarification. However, based
on the lack of reduction of this effect under the
influence of naloxone, it can be assumed that
the mechanism of action of the studied
compound is somewhat different from the
mechanism of the classic analgesic-antipyretic,
metamizole sodium. Differences in the effects
of'the studied compound and metamizole sodium
on the nociceptive reaction are also indicated by
differences in behavioral patterns during testing
on a hot plate (Table 2). In the metamizole group,
the number of animals in which vertical stands
around the barrier around the perimeter of the plate
(climbing) were observed under the influence of
naloxone doubled (from 50% to 100%, p<0.05)
and significantly exceeded the control indicator
(100% vs. 71.4%, p<0.05). Against the background
of metamizole, the proportion of mice jumping
while on the hot plate increased in a tendency, and
when it was combined with naloxone, it was
statistically significant (40% vs. 0% in the control,
p<0.05). Under the influence of the compound
IFT 247 and its combination with naloxone, the
behavior of mice did not differ from that of control
animals: climbing took place in 86.7% of cases
versus 71.4%, jumping was not observed.
At the same time, no significant influence
of the compound IFT 247 on the behavior of
Table 2

Effect of naloxone on the analgesic effect of 1-(5-acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazin-7-yl) -ethanone (25 mg/kg) and sodium metamizole (500 mg/kg) in the "Hot plate" test in mice
(M=m, Me[Q25; Q75], %)

Group, ) Latent time of licking the hind paw, s bellj:vl;:)l:;li ;23:::::::’:]:15?;1:1?%
number of animals - " n n T T
opening after 60 min Dynamics, % climbing jumps
Control 15.1£1.72 11.6+£2.12 —1.6+22.5 57 0/7
n=7 15.5[12.5; 18.6] | 11.116.9;12.8] —14.1 [-37.0; 11.8] (71.4%) (0%)
Metamizole sodium, 12.4+2.39 41.346.68" +306.3+£107.5** 3/6 1/6
n=6 9.9[8.7; 14.4] 40.2[26.8; 60.0] | +235.9[73.5; 589.7] (50%) (16,7%)
iﬁ?&‘;‘igmmb 12.240.70 34.949 79 +204.4+99 5% 5/5 2/5
n=5s > 11.9[11.6; 13.6] | 22.0[17.5;57.5] | +58.3 [45.4; 395.7] (100%) ** (40%)**
IFT 247, 17.6+3.88 27.5£7.57" +54.0+£17.9* 6/7 0/7
n=7 13.6[10.6; 21.9] | 23.0[14.1; 27.2] +43.0[24.3;82.7] (85.7%) (0%)
Naloxone + IFT 247, 11.5€1.35 19.3+2.20" +72.8£13.0** 6/7 0/7
n=7 11.1[8.0;14.2] | 17.9[12.9;25.5] | +62.7 [56.3; 105.0] (85.7%) (0%)

~ - statistically significant differences with the initial indicator of the corresponding group (p<0.05),
* - with the control (p<0.05), ** - with the control (p<0.01), # - with the indicator against the background of
metamizole sodium (p<0.05)
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Table 3

The effect of 1-(5-acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone (25 mg/kg) on

the behavioral reactions of mice in the "Open field" test (M+m, Me[Q25; Q75])

Control Compound
Subtests (n6) IFT 247,25 mg/kg
(n=8)
Locomotor activity (crossed squares) 5215 3[15‘;‘3506] 4;#{‘33;[ ;05(2]
Stands 1.67+0.61 2.63+1.28
1.5[1; 3] 1.5]0.5;3]
Tentative research activity | Examined holes 32 19 [7;;2’352] 29?59 [3225?2 2]
31.3+£2.78 32.1+2.95
Sum
32.5[26;36] | 30.5[27.5;38.5]
Boluses 0.50+0.34 1.75+0.31*
01[0; 1] 1.50[1; 2.5]
L 0 0.13+0.12
Emotional reactions Urination 0[0; 0] 0[0; 0]
and their vegetative support Grooming 1.33+0.71 0.25+0.16
0.50 [0; 3] 0[0; 0.5]
Sum 1.83+1.01 2.13+0.29
0.50 [0; 5] 2[1.5;3]
. 84.3+6.22 78.5£5.06
The sum of all activities 85.5 [84: 92 81.5 [73: 89.5]

* - statistically significant differences with the control (p<0.05)

mice in the open field test was found (Table 3).
The only significant difference was an increase
in the number of boluses (p<0.05), however, the
remaining indicators of emotional reactions and
their vegetative accompaniment (grooming,
urination) did not differ from the control values.
Thus, the studied compound does not cause either
a stimulating or depressing effect on the CNS.

While determining the acute toxicity of
the compound IFT 247, a dose of 2000 mg/kg
did not cause a lethal effect in any mouse. Doses
of 2500 and 3980 mg/kg caused the death of 1
animal, and a dose of 5010 mg/kg was lethal in
all mice. Based on these results, the LD, was
calculated, which is 2840+340 mg/kg. Therefore,
according to the results, the compound IFT 247
belongs to low-toxic substances (500 mg/kg <
LD, < 5000 mg/kg, toxicity class IV according
to Hoge and Sterner classification) [8].

The results indicate the prospects for further
research of 1-(5-acetyl-3-methyl-6-phenyl-5H-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-
ethanone, in particular neurochemical mechanisms
of analgesic action.

Conclusions
1. 1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]

triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone
makes dose-dependent analgesic effect. In the
model of somatic pain (the "Hot plate" test), the
dose of 25 mg/kg is the most effective when
administered into the stomach in the dose range
of 5-35 mg/kg.

2. In the mechanism of analgesic action of 1-(5-
acetyl-3-methyl-6-phenyl-5H-[1,2,4]triazolo
[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone is not
involved in the opioidergic effect, which is
proven by the absence of changes in the analgesic
effect against the background of the action of
naloxone (unlike sodium metamizole, the analgesic
effect of which is reduced by naloxone).

3. 1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone
not causes changes in the behavior of mice in
the open field test.

4. 1-(5-Acetyl-3-methyl-6-phenyl-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazin-7-yl)-ethanone
by administration to the stomach of mice belongs
to the IV class of toxicity - low-toxic substances
(LD,, does not exceed 5000 mg/kg).
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