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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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BHKOHAHO JHCEPTaIlilo
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 34.39

Tema gucepranii:
1. "Posnb kKaHabiHOIIHMX peLLeNTOpPiB y peryssuii pyHKUiOHYBaHHS Miflle/1eIHOI CJIMHHOI 3271031 LypiB"

2. "Role of cannabinoid receptors in the regulation of functioning of rat submandibular salivary gland"

Pedepar:

1. ¥ nuceprauiiiniilt po6oTi nokazaHo QyHKIioHaIbHY pojb 060X CB1- Ta CB2-TumiB KaHa6iHOIHHUX PELEeNnTOPiB y
peryssuii cexpelii ClIMHY NiAleseHO CAMHHOIO 3a7103010. AKTHBALlisS KaHaGiHOIGHUX PeLeNnToPiB i elenHol
CJIMHHOI 3271031 in vivo IPU3BOJUTH 0 3HAYHOT'O IIPUTHIY€HHS MIBUAKOCTI 623a7IbHOTO 1 arOHICT-CTUMYJIbOBAHOTO
CJIMHOBUJIiJIEHHS Ta 3MiH 6i7IKOBO-€JIEKTPOJIITHOrO CKJIay KiHIIeBOi CMHU. TakoX, T0Ka3aHo, o KaHa6iHoigy in
vitro BUKJIMKaOTh 3HaYHYy Moaudikallilo CKIaay epBUHHOI CIMHU, CEKPETOBAHOI 33103010 Ta IIPUTHIYYIOTb
TpaHcnopT Na+ y JIIOMEH allMHyCa, a TaKoX akTUBHICTh Na+/K+-AT®a3u niasmaTuyHoi MeMOpaHu. AKTHABALlis
KaHabiHOIIHMX peLenTopiB B alMHAPHUX KJIITUHAX [IPU3BOAUTD OO0 3amycKy [CaZ+]|B curHanisauii yepes pisHi
curHasibHi MexaHismu. Kanabinoigu monynooTs Ca2+-roMeocTas B allMHAPHUX KIIITUHAX 1 IUISIXOM IPUTHIiYeHHS
akTtuBHOCTI Ca2+-AT®a3u eH011a3MaTUYHOTO PETUKYIIYMY.

2. By testing the effects of selective agonists /antagonists of cannabinoid receptors (CBRs) on salivation, produced
by the submandibular gland in vivo, we showed an involvement of both functional CBIR and CB2R subtypes in the
down-regulation of saliva outflow. By mimicking the conditions of single or repetitive cannabis intake, we found



that a reduction of saliva outflow reached its maximum level in 10 min and recovered briefly after single
administration of cannabinoid but was reduced for prolonged periods if the agonist was applied repetitively (every
5 min). A prolonged specific inhibition of CBIR by AM251 leads to increased saliva outflow, which might indicate a
regulatory role for CBRs in continuous secretion of saliva fluid under basal conditions. A similar effect was not
clearly observed with the CB2R antagonist. We did not found any significant changes in K+, Na+ and Phosphorus
concentrations in the final saliva collected from the gland ducts in response to repetitive administration of
cannabinoid in vivo. However, we found a significant increase of total protein concentration, which started 10-15
minutes after WIN55,212 administration (time-point of maximal inhibition of saliva outflow) and maintained for all
period if the agonist was applied repetitively (every 5 min). Also, WIN55212-2 leads to increase ?-amylase activity.
The cannabinoid-induced increase of protein concentration was accompanied with an increase of total Ca2+
concentration in the final saliva supporting the hypothesis for a role of Ca2+ in CBRs-induced secretion of salivary
proteins. In the case of single administration of cannabinoids, any significant changes in both total protein and
Ca2+ concentrations were found in final saliva after 10 minutes of drugs action. An administration of the
antagonists of CBIRs and CB2Rs alone did not show any effects on either basal total protein or Ca2+
concentrations in final saliva during all periods tested (30 minutes). Cannabinoids dramatically altered the ionic
content of the primary saliva. WIN55,212-2 application to the basal pole of the acini produced a transient drop of
[Na+]e in acinar lumen reflecting inhibited transport of Na+ ions, that may, in turn, lead to the suppressed saliva
flow rate observed in vivo. The inhibited Na+ transport is mediated by cannabinoid-induced decrease of Na+/K+-
ATPase activity in the submandibular gland acinii. The fact that observed WIN55,212-2-induced drop of [Na+]e was
abolished by selective inhibition of CBIR indicates that CB1Rs are also functional in acinar cells, where they are
mainly responsible for regulating ion transport. In vitro application to the isolated acinar cells of rat submandibular
salivary gland of WIN55,212-2 (5 uM), virodhamine (30 uM) or (R)-(+)-Methanandamide (5 uM) in Ca2+-free
extracellular solution (1 mM EGTA) and in the presence of SERCA inhibitor - thapsigargin (0,1 uM) decreased total
cellular calcium content. CBIRs and CB2Rs agonist WIN55212-2 induced a dose-dependent (EC50=1.75?10-7 M)
increase of [Ca2+]cyt in isolated acinar cells: we observed a steady-state slow [Ca2+]cyt rise, which persists even
after the removal of an agonist. In isolated acinar cells, (R)-(+)-methanandamine and ACPA (CBIR selective agonists)
induced a significant increase of [Ca2+]cyt, evidently confirming a presence of functional CBIRs coupled with Ca2+
signaling cascades in submandibular acinar cells. Our data suggest that activation CB1Rs and CB2Rs in
submandibular acinar cells triggers [Ca2+]cyt signaling by distinct intracellular mechanisms: CBIRs trigger
intracellular Ca2+ mobilization from the ER, while CB2Rs may initially induce Ca2+ release but preferentially
activate SOCE. We also showed that WIN55,212-2 (5 uM) inhibit activity of endoplasmic reticulum Ca2+-ATPase of
submandibular acinar cells.
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