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MOLECULAR MODULATION OF AQUAPORINS IN THE SYNDROME OF
INAPPROPRIATE ANTIDIURETIC HORMONE SECRETION
Liurca S.
Scientific supervisor: Pavlovschi E.
Chair of Biochemistry and Clinical Biochemistry,
,Nicolae Testemitanu” State University of Medicine and Pharmacy

Purpose of the research. This study investigates the aquaporin modulation as a dual-site
therapeutic approach in the syndrome of inappropriate antidiuretic hormone secretion (SIADH)
by targeting AQP2-mediated renal water retention and AQP4-associated cerebral edema.

Materials and methods. A structured review of scientific literature published in the last
five years was conducted, utilizing databases such as PubMed and Scopus.

Results. SIADH is characterized by excessive antidiuretic hormone (ADH) activity,
leading to enhanced AQP2 expression and apical translocation in collecting duct principal cells.
This process, mediated via CAMP-dependent signaling cascades and interactions with endocytic
proteins such as dynamin and clathrin, facilitates uncontrolled water reabsorption and
exacerbates dilutional hyponatremia. Although vasopressin receptor antagonists (vaptans)
mitigate AQP2 activity by blocking V2 receptors, their clinical utility is limited by risks of
overly rapid correction, hepatotoxicity, and inconsistent patient outcomes. Recent molecular
strategies focus on more specific mechanisms like inhibition of AQP2 vesicle trafficking,
modulation of ubiquitin-proteasome dynamics, and regulation of mIRNA-linked post-
transcriptional expression. Concurrently, acute hyponatremia upregulates cerebral AQP4,
resulting in astrocytic swelling and cytotoxic brain edema. Proinflammatory cytokines
(e.g., IL-6, TNF-a) and hypo-osmolality disrupt AQP4 polarity, impairing glymphatic clearance
and elevating intracranial pressure. These dual renal-cerebral mechanisms support a more
integrative view of water balance management in SIADH.

Conclusions. Aquaporins play a central role in SIADH pathobiochemistry. Dual-site
modulation of AQP2 and AQP4, via precise molecular interventions, represents a promising
perspective for enhancing treatment efficacy, especially in neurologically vulnerable or
treatment-resistant patients.

OBIPYHTYBAHHS BUKOPUCTAHHS BIOMAPKEPIB /IS OLITHKHA
BIIJIUBY PM2s5 TA PMio HA 31I0POB’S1 HACEJIEHHSI
Bonkosa 10.B.

HaykoBuii kepiBHuK: jo11. CeBanibHeB ALl
Kadenpa 3aranpHoi TirieHl, MEIUYHOT €KOJIOTIT Ta MPOPITAKTHYHOT MEIUITUHI
3anopi3bkuii qepKaBHUN MeIUKO-(hapMalleBTHUHUN YHIBEPCUTET

3a0pynHeHHs] aTMOC(EpPHOTo MOBITPS IPiIOHOIUCTIEPCHUMH TBEPAUMH YACTUHKAMU MUY
(PM25 ta PMi1o) € omHMM i3 HaWBayUIMBIMIMX JETEPMIHAHT 370POB'S, OCOOJUBO B TaKUX
MIPOMUCIIOBUX perioHax sik 3amopixoks. 3a ganumu BOO3 PM2 s Ta PMio mpusBoasats 1o 4,1 mux
cMepTel BiJ XBOPOO CEPLEBO-CYIMHHOI CHUCTEMH, PaKy JIET€HIB, XPOHIYHUX OOCTPYKTUBHUX
3aXBOPIOBaHb JIETE€Hb Ta PECIHIPaTOPHUX IHQEKIIH. Y 3B’SA3Ky 3 UM BUHUKAE HEOOXITHICTH Y
po3po0Ili HAYKOBO OOIPYHTOBAHMUX IMIJXOMIB 1O PAaHHBOTO BHUSBIICHHS HETATHMBHOTO BIUIMBY
3a3HaYCHMUX 3a0PYIHIOIOYMX CIIOJNYK Ha OpraHi3M JOAUHU. OJHUM 13 MEepPCIEeKTUBHUX ITiXO0/iB,
Ha Hallly TyMKY, € 3aCTOCYBaHHS O10MapKepiB.

Meta aocaizkeHHsI: BU3HAUCHHS HaIiHHUX OloMapKepiB AJs OLIHKM BIUIUBY PM2s Ta
PM10 Ha 310pOB’s1 HACEICHHS M. 3aMTOPIXIKS.

Marepiain Ta wmeroam: OYyI0 BHKOPUCTAHO Oi0MIOCEMAaHTHUYHUN METOM, METO[
CHUCTEMHOTO aHalli3y, KOHTEHT-aHalli3 Cy4acHOI HAayKOBOi JTepaTypu, 30KpeMa JaHuX
nocnimkenb PubMed, Scopus, Web of Science, a Takox my6mikamiit BOO3 ta EEA.

OTtpumaHi pe3yJbTaTH: BCTaHOBIEHO, 0 PM2s Tta PMig 3aBasku cBOiM po3mipam
3laTHI TPOHUKATH TAHMOOKO B JIeTeHl, OcCigaTh B HHUX, a TakKoX 3 TOKOM KpOBI
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PO3IMOBCIOKYBATUCS TI0 BCbOMY OpraHi3My. Lli yacTKu CIpUYUHSIOTh HETaTUBHI HACIIIKY SIK 32
paxyHOK TIPSMOTO BIUIMBY 1X CKJIQJOBHX KOMIIOHEHTIB, TaK 1 4Yepe3 3aIlyCcK IMpOIIeCiB
OKCHJIaTMBHOTO CTpeCy Ta 3amajcHHsA. Yepe3 OKHUCIIOBAILHUI BIUIMB Ha MiTOXOHIpii PM
MOXXYTbh IHIYKYBaTH amonTo3 ado HeKpo3 MakpodariB Ta emiteniaabHUX KITHH. ToMy cepen
HaifiH(opMaTHBHIIKX OiomapkepiB Oyno BuzHaueHo: IL-6, IL-8, TNF-a; CRP; 8-OHAG, MDA;
NO; Lp-PLA2, ranTorno6iH, nepyioria3MiH.

Bcranosineno, 1o 3a3HaueHi 0i0MapKepu MarOTh BUCOKY YYTJIMBICTh HAaBIiTh MPH HU3BKHUX
KOHIIEHTpawisx PM, 1110 103B0JIsIE BUKOPUCTOBYBATH iX SIK IHCTPYMEHTH PaHHBOI J1arHOCTHKH Ta
podiIaKTUKH.

BucHoBku: Buxopucranus OioMapkepiB 3amajeHHs, OKCHIATHMBHOTO CTpecy Ta
SHJIOTeTIaIbHOI TUCYHKIIT € TePCHeKTUBHUM HAIPSIMOM JIJIsl OLiHKY BIUMBY PM2s Ta PM1o Ha
30pOB’S HACENEHHA. IX 3acTOCYBaHHA JO3BOJUTH IIEPCOHi(iKyBaTH OIIHKY pPH3HKY Ta
MIJIBUIIUTHA €(PEKTUBHICTh MEPBUHHOI MPO(MUIAKTHKN 3aXBOPIOBaHb, 3YMOBJICHOI 3a0pyIHECHHSIM
aTMOC(EPHOTO MOBITPS.

THE BIOCHEMICAL IMPACT OF LACTOBACILLUS AND BIFIDOBACTERIUM ON
CALCIUM AND PHOSPHATE METABOLISM
Briceag M.
Scientific supervisor: Pavlovschi E., PhD, associate professor,
Chair of Biochemistry and Clinical biochemistry
,»Nicolae Testemitanu” State University of Medicine and Pharmacy

Purpose of the research. To analyze the biochemical mechanisms through which
Lactobacillus and Bifidobacterium species modulate calcium and phosphate metabolism and the
systemic mineral homeostasis.

Materials and methods. A review of the scientific literature published in the last 5 years
was conducted, using databases such as PubMed, Scopus, and ScienceDirect.

Results. Lactobacillus spp. (L. rhamnosus, L. casei) and Bifidobacterium spp.
(B. longum, B. breve) enhance calcium and phosphate bioavailability through several interrelated
biochemical pathways. Short chain fatty acids (acetate, propionate, butyrate), produced via
microbial fermentation of prebiotic fibers, lower luminal pH, thereby increasing the solubility of
calcium phosphate salts. These acids also upregulate expression of epithelial calcium channels
(TRPV6), calbindin-D9k, and PMCALb in enterocytes by activating the vitamin D receptor.
Bacterial phytases hydrolyze dietary phytates, liberating chelated calcium and phosphate.
Furthermore, microbial modulation of enteroendocrine signaling influences circulating levels of
fibroblast growth factor 23 and parathyroid hormone, key regulators of renal phosphate
reabsorption and bone turnover. Studies conducted on rats show that administration of
Lactobacillus reuteri increased trabecular bone volume by 40% and reduced osteoclast activity.
Clinical trials in postmenopausal women consuming Lactobacillus helveticus-fermented milk
reported elevated serum calcium levels alongside a significant reduction in C-terminal
telopeptide, a bone resorption marker.

Conclusions. Lactobacillus and Bifidobacterium play a crucial biochemical role on
calcium and phosphate metabolism by enhancing solubility, promoting intestinal absorption and
modulating hormonal axes. Their targeted use may represent a therapeutic strategy in preventing
osteoporosis and phosphate eliminating disorders.
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