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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pagu): [ 26.198.01

IloBHe HalMeHYBaHHSI IOPHUAUYHOI 0COOM: IncTuTyT disionorii im. Boromosbig HanjonanbHa akazemist

HayK YKpaiHu

Kog, 3a €EIIPTIOY: 00000000

Micqesnaxo,zm(emm: ByJ1. boromosnbLg, 4, M. Kuis, Kuis, 01024, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI OPUAHUYHOI 0COOH: IHcTUTYT disionorii im. O. O. Boromossig HAH Ykpainu
Kopg 3a €IPIIOY: 05417093

MicuesnaxomerHﬂ: 01024, M. Kuis, Bys1. boromosbig, 4

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 34.17.43

Tema gucepranii:
1. BB nenTugHUX KOMIIOHEHTIB OTPYTH NaBYKiB pony Geolycosa Ha ypHUHEPTiuHi penenTop-KaHabHi

KOMILJIEKCHU

2. Effect of peptide components of Geolycosa sp venom of the puriergic receptors.

Pedepar:

1. Incepraliito pUCBSIYEHO BUBYEHHIO BIIJIMBY NENTUIHUX KOMIIOHEHTIB OTPYTU HA "00JIbOBI" IypHUHEpPrivHi
peLenTop-KaHaIbHi KOMIUIEKCH. [ToKka3aHo, 0 3Ha4YHA 4YaCTUHA NENTUAHUX KOMIIOHEHTIB OTPYTH BIJIMBAE HA iOHHI
CTPYMHU ONOCEPEeKOBaHi po60oToio P2X pelnenTopis CeHCOPHUX HEHPOHIB ypiB. [leTasibHe AOCTiIKeHHs OJHOTO 3
NEeNTUIHAX KOMIIOHEHTIB (a came, PT1) nokazaso, 110 BiH CeJIeKTUBHO BIIMBa€ Ha P2X3-onocepeikoBaHi CTPyMHU.
Hist PT1 3anexxuts Bif (PyHKLIOHAIBHOTO CTAHY PELENTOP-KaHAJIBHOTO KOMILIEKCy. Mexani3m mii PT1 Ha P2X3
peLEeNnTopy NOoJIsArae y 3aTpMMaHHi OCTaHHIX y leCEHCUTU30BaHOMY CcTaHi. [TokaszaHo, mo PT1 e eKTUBHO 3MeHIIye
IIpOsiBY 60J1bOBOI IIOBEMIHKM in vivo. TakoK NpoJeMOHCTPOBAHO YYTIUBICTb Jtofcbkux P2X3 peuenrtopis no aii PT1.
2. Electrophysiological recordings were carried out on the small DRG neurons demonstrating only fast responses
to ATP characteristic of P2X3 receptors. Conventional whole-cell patch-clamp was used in combination with rapid
drug application. Using patch clamp and concentration clamp, we have studied the mode of PT1 action on P2X3



receptors in DRG neurons of rat. PT1 produced a small potentiating effect on the current generated by P2X3
receptors. However, when acting on the desensitized receptors, PT1 greatly decreased subsequent responses of
P2X3 to ATP. Both effects were totally reversible. We have found that PT1 exerts its inhibitory action by a dramatic
concentration-dependent prolongation of P2X3 desensitization removal. In the continuous presence of PT1,
inhibition is reversed back to potentiation as the period of agonist applications increases. Desensitized P2X3
receptors acquire a "high-affinity binding site" for the agonist: its unbinding mirrors the rate of recovery from
desensitization. Preliminary data suggest that PT1 does not compete for this site acting allosterically. PT1 produced
similar effects on human recombinant P2X3 receptors expressed in HEK293 cells. PT1 was ineffective (at
concentrations up to 1 uM) against slower responses to ATP generated by the cumulative activity of P2X2 and

P2X2 /3 receptors. No activity of PT1 against a number of voltage- and ligand-gated channels, including the
vanilloid TRPV1 receptors, was found. We have evaluated the effects of PT1 on behavioral reactions of rats in
inflammatory pain models. In the Hargreaves plantar test, the antinoceptive effect was observed following
intraplantar injection of PT1 into the inflamed hindpaw of rat under both carrageenan- and CFA-induced thermal
hyperalgesia. PT1 was also effective in reducing the number of nocifensive events triggered by the injection of
capsaicin or formalin. Nocifensive behavior was significantly reduced in the second but not in the first phase of the
formalin assay. In summary, as little as only 0.5 nmol of injected peptide produced roughly a two-fold reduction of
hyperalgesia in all the employed models. A further four-fold increase in the amount of injected PT1 did not produce
additional changes. The analgesic effects of PT1 are in qualitative agreement with observations made using a small
molecule, A-317491, which is an antagonist of both P2X3 and P2X2 /3 receptors. However, the amount of PT1 per
animal used in our experiments is almost 3 orders of magnitude lower than that of A-317491, causing comparable
effects. In summary, PT1is a naturally occurring inhibitor of P2X3 receptors that represents a highly attractive
molecular motif for developing new analgesic drugs.
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