Ministry of Education and Science of the Russian Federation
V. I. Vernadsky Crimean Federal University
MunucTepcTBO 00pa3zoBanus u Hayku Poccuiickoit deneparu
OI'AOY BO «Kpeimckuii Gpenepanbubiii yausepcuter uM. B.U. Bepuaackoro»

L

Etidronic acid adduct and bis(2-pyridyl-1,2,4-triazolyl-3)butane: properties and effect
on pain sensitivity

Aooykm  smuoponosoit  kuciomer u ouc (2-nupuoun-1,2,4-mpuazonun-3)oyman:
C80UCMBA U BIUAHUE HA DONIEBYI0 U)8CMBUMETbHOCHb

1.V. Cheretaev, M.Yu. Ravaeva, E.N. Chuyan
HU.B. Yepemaes, M.IO. Pasaesa, E.H. Yyan

The study was carried out with the financial support of the Russian Science Foundation
in the framework of the scientific project No 18-13-00024.

Simferopol, 2020



Relevance of the work

AKTYyaJIbHOCTh PadOThI

According to statistics, 9 out of 10 diseases are accompanied by pain, and a fifth of the world's
population experiences unpleasant sensations connected with the chronic pain. Carrying out a
primary screening on laboratory animals of promising substances with the purpose of searching for
new analgesics is an important task of biomedical science.

The huge potential of synthetic possibilities for modifying the 1,2,4-triazole molecule opens
up great prospects for the synthesis and research of the biological activity of its new derivatives
with bisphosphonates to obtain effective and safe analgesics of a new generation. One of these
derivatives is an adduct of etidrononic acid and bis(2-pyridyl-1,2,4-triazolyl-3)butane
(EA+BTB).

The aim of the work is to evaluate the effect of EA+BTB on the pain sensitivity of male
and female rats in doses of 5 and 50 mg/kg with a single injection.

[To craructuke 9 u3z 10 3aboneBaHuii COMpOBOXAACTCS OONBIO, a MATas YaCTh HacCeJICHUS
IJIaHEThl MCIBITHIBACT HEMPHUATHBIC OIIYIICHHS, CBSI3aHHBIC ¢ XPOHMYECKOH Ooibto. [IpoBeneHne
NEePBUYHOTO CKPUHHMHTA Ha JaOOPaTOPHBIX JKUBOTHBIX IMEPCIIEKTUBHBIX BEIIECTB C IEIbI0 IMOHCKA
HOBBIX aHAJII'€TUKOB SIBJISIETCA aKTyaJbHOM 3a7aueil OMOMEIUITUHBI,

OrpoMHbIN NOTEHIIMA CUHTETUYECKUX BO3MOXKHOCTEM MoauduiMpoBaHus Moyekyns 1,2,4-
TPUA30JI0B OTKPHIBAECT OOJbIINE MEPCHEKTUBBI [JIi CHUHTE3a W MCCIEAOBAHUS OMOJIOTHMYECKOM
AKTUBHOCTHM HOBBIX €ro MPOU3BOJAHBIX ¢ OuchochonHaramu st mnonydeHUus SPPEKTUBHBIX U
0e30MacHbIX aHaJIbI'€TUKOB HOBOTO MOKOJIEHUS. ONHUM U3 TaKUX MPOU3BOIHBIX SIBISETCS aJIyKT
THJIPOHOHOBOMW KHUCIIOTHI 1 Ouc(2-tmpuami-1,2,4-rpuazommi-3)oyrana (OK+BTB).

[ens paboTel — oneHuTh BiausiHue JK+BTH Ha 00J1eByl0 4YyBCTBUTEJIbHOCTh CAMIIOB M
CaMOK KpbIC B 103aX 5 1 50 MI/KT NpPHU OTHOKPATHOM BBeICHHH.



Material and methods

30 male and 30 female adult Wistar rats weighing 200-220 gr

“FSUE Nursery of laboratory animals “Rappolovo”, Saint-Petersburg, Russia
Two experimental groups of males and two experimental groups of females (n=10 in each
group of animals) received intraperitoneal injections of 0.2 ml EA+BTB in doses of 5 and 50
mg/kg respectively. The males (n=10) and the females (n=10) of control groups of animals
received single intraperitoneal injections of 0.2 ml 0.9% NaCl solution.
The pain sensitivity of animals was evaluatéd after 1 hour of single intraperitoneal injection of
the studied solutions of substances.
The reliability of statistical differences between the control and experimental groups was
determined by using a one-way analysis of variance (ANOVA) with a posteriori Tukey test
and Dunn’s test of multiple comparisons.

Tail-flick test Hot plate test Randall-Selitto test
TecT «OTAEPruBaHMe XxBocTa» TecT «ropavan naactmHa»  TecT PaHaanna-Cenuntro



Latent period of tail retraction in rats (median, interquartile range from 25 to 75 %) in the "'tail-
flick™ test in the control group and after intraperitoneal injection of adduct of ethidronic acid
and bis(2-pyridyl-1,2,4-triazolyl)butane (EA+BTB) in doses of 5 and 50 mg/kg: (A) males, (B)

females.

JlaTeHTHBII epuoa OTAEPrUBaHUS XBOCTA Y KPbIC (MeIHaHAa, MEKKBAPTUJIbHBIN JUANIA30H OT 25
mo 75 %) B Tecte «tail-flick» B KOHTpoOJILHON rpynne U mocjie BHYTPUOPIOIMINHHOTO BBEACHUS
aJUIyKTa 3TUAPOHOBOMH KMCJIOTHI M Ouc(2-nupuani-1,2,4-rpuazonun)dyrana (K + BTHB) B no3ax

5 u 50 mr/kr: (A) camupl, (B) camkn.
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Pain threshold in rats (median, interquartile range from 25 to 75 %) in the Randall-Selitto test
in the control group and after intraperitoneal injection of adduct of ethidronic acid and bis(2-
pyridyl-1,2,4-triazolyl)butane (EA+BTB) in doses of 5 and 50 mg/kg: (A) males, (B) females.

BoseBoii mopor y Kpbic (MeaHaHa, MeKKBAPTWILHBIA Auana3oH or 25 mo 75 %) B Tecre
Pannania-CejMTTO B KOHTPOJILHOM IpyIie U Mocje BHYTPHOPIOIINHHOTO BBEeHHUs aJIyKTa
ITHAPOHOBOI KUCJIOTHI M Ouc(2-mupuani-1,2 4-rpuaszoaun)oyrana (K + BTh) B no3ax 5 u 50

mr/kr: (A) camipl, (B) camkn.
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Latent period of pain reaction in rats (median, interquartile range from 25 to 75 %)in the “hot
plate” test in the control group and after intraperitoneal injection of adduct of ethidronic acid
and bis(2-pyridyl-1,2,4-triazolyl)butane (EA+BTB) in doses of 5 and 50 mg/kg: (A) males, (B)
females.

JlaTeHTHBII nepuoa 00/1eBoil peakuu y KpbIc (MeIHAHA, MEKKBAPTWIbHBII IHANA30H OT 25 10
75 %) B Tecte «hot plate» B KOHTpPOJILHOI Trpynne W mocjiec BHYyTPHUOPIOIIHHHOIO BBEIEHUS
a/JyIyKTa 3TUAPOHOBON KMCJIOTHI U Ouc(2-nupuaui-1,2,4-rpuazoaua)dyrana (K + bTh) B no3zax
5 u 50 mr/kr: (A) camupl, (B) camkn.
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CONCLUSION

It was found that EA+BTB when injected once in different doses significantly changes the pain sensitivity of
male and female rats in acute pain tests, showing gender specificity of the analgesic effect with the participation of
various pain mechanisms and nociception components.

In the “tail-flick” test, EA+BTB in a dose of 50 mg/kg has an analgesic effect, significantly increasing LPTR
in male rats. This confirms the participation of the perceptual component of nociception and the spinal mechanism of
pain sensitivity regulation in the implementation of the analgesic properties of EA+BTB in a dose of 50 mg/kg in
male rats. In females, the analgesic properties of EA+BTB (5 and 50 mg/kg) were not detected.

In the Randall-Sellitto test, reflecting the participation of the mechanical component of nociception in the
analgesic effect of substances, in female rats EA+BTB in a dose of 5 mg/kg shows analgesic activity, and in males
the effect of this substance is not detected.

In the “hot plate” test in both male and female rats, EA+BTB has an analgesic effect, which is implemented
with the participation of supraspinal mechanisms for regulating pain sensitivity. This effect is gender-specific: in
males, EA+BTB increases LPPR in a dose of 50 mg/kg, and in female rats — in a dose of 5 mg/kg.

The compound EA+BTB is recommended for further in-depth preclinical tests of its analgesic activity,
decoding its physiological and molecular mechanisms in order to create an improved prototype of a new generation
drug based on EA+BTB.

OOHapykeHo, 4To HOBO€ KoMIulekcHoe coenuHeHue OK+BTh mpu onHOKpaTHOM BBEACHHHM B Pa3IMYHBIX
J103aX CyIIECTBEHHO U3MEHSET OOJIEBYIO UyBCTBUTEIBHOCTh CAMILIOB U CAMOK KpPBIC B T€CTaxX OCTpOW 00Ju, MPOsBIIAs
TeHJIEPHYIO ceNU(UYHOCTh aHAIBIETUYECKOTO 3(PPeKTa ¢ ydacTueM pazIudyHbIX MEXaHU3MOB OOJIM U KOMIIOHEHTOB
HOLIMLICIILIAH.

B Tecre «ornépruBanme xBocray OK+BTb B moze 50 Mr/kr obGmamaer aHabreTHdeckuM 3(QexrTom,
noctoBepHo ysenuuuBas JIIIPOX y camMmoB kpeic. DTO CIIy:)KUT IOATBEPKACHHEM YYacTHs NEPLENTYaTbHOIO
KOMITOHEHTa HOLMIENIHMK U CIUHAJBHOTO MEXaHU3Ma pEeryiasiuuud OO0JeBON UYyBCTBUTEIBHOCTH B peaju3aluu
npotuBo6oneBbix cBoiicTB DA+BTH B no3e 50 Mr/kr y camiioB Kpeic. Y caMok aHanbretuueckux cBoicts OK+bTh
(5 u 50 Mr/kr) He OBUIO OOHAPYKEHO.

B Ttecre Panpamna-Cenutro, OTpa)karomeM ydacTUE MEXaHWYECKOIO0 KOMIIOHEHTa HOUMLENIUUA B
aHaJIbIre3upyIolleM JelcTBUM BemecTB, Y caMoK Kpbic DOK+BTbH B g03e 5 MI/Kr mposiBisieT NpOTUBOOOJIEBYIO
aKTUBHOCTb, a Y caMIIOB 3 eKT JaHHOTO BEIeCTBAa HE OOHAPYKUBAETCA.

B Tecte «ropsuas miactuHa» Uy camioB, U y camok kpbic DK+BTh obnagaer ananbretuueckum 3pdextom,
KOTOpBIM peau3yeTrcss € Y4YacTHEM CYIpaclHUHAIBHBIX MEXaHU3MOB pEryisiuuud OO0JeBOM UYyBCTBUTEIHHOCTH.
Janubiii 3@ dexT nposBiser reHaepHyto nozocnenupuytocts: y camuoB DA+BTH ysennuusaet JIIIBP B noze 50
MT/KT, @ Y CAMOK KPBIC — B J103€ D MI/KT.

Coenunenne DK+BTH pexomennoBaHO A AadbHEHIINX YDIyOJIEHHBIX JOKJIMHUYECKUX HCIBITAHUN €ro
aHAJIBIe3UPYIOIIEH AKTUBHOCTH, PAaclIMPpPOBKU €€ (U3MOJOTMYECKMX M MOJEKYJISPHBIX MEXaHU3MOB C LEJIbIO
CO3/1aHNUs YJIYYIIEHHOTO MPOTOTHIIA JIEKAPCTBEHHOI'O CPEICTBA HOBOTO MOKOIeHHs Ha ocHoBe DK+BTh.



