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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.

CHRONIC SOCIAL STRESS DRIVES NEUROIMMUNE ALTERATIONS IN RAT
SKIN VIA CGRP AND MAST CELL DYNAMICS
Makyeyeva L.V.
Supervisors: MD, Professor Oleksandr Frolov,
PhD in biology, Associate Professor Olena Aliyeva

Department of Histology, Cytology and Embryology, Department of Physiology,

Immunology and Biochemistry with a Course in Civil Protection and Medicine
Zaporizhzhia State Medical and Pharmacetical University, Zaporizhzhia National University

Chronic social stress (CSS) significantly contributes to systemic inflammation and the
onset of skin disorders. The skin, as an active cutaneous-immuno-neuro-endocrine system,
interacts with central regulatory pathways to maintain homeostasis. Within this system, mast
cells (MCs) serve as key mediators of neuroimmune responses. Aim: to examine the effects of
CSS on neuropeptide signaling, immune responses, and structural skin changes

Materials and methods: This study was performed on adult male Wistar rats. CSS was
induced through repeated social defeat and immobilization. Skin samples from stressed and
control animals were processed histologically and immunohistochemically to assess CGRP
expression, MC activity, immune infiltration, and tissue morphology.

Results: CSS led to a 2.5-fold increase in CGRP expression and a 16-fold rise in mast
cell density, with cells showing enhanced degranulation and apoptotic features. Epidermal
thinning, disrupted keratinization, and flattening of the dermo-epidermal junction were observed.
In the dermis, vascular constriction and leukocytic infiltration were accompanied by increased
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numbers of eosinophils, neutrophils, and macrophages, while lymphocyte levels declined by
32%. Similar trends were seen in peripheral blood, indicating systemic immune involvement.
Conclusion: chronic social stress activates both central and peripheral stress axes,
disrupts skin structure, and impairs immune balance. These changes compromise the skin’s
protective function, potentially increasing vulnerability to inflammatory skin conditions.

B3AEMO/ISI KODEIHY 3 KAJBIIEM:
SAK KABA BIUVIMBA€ HA MIITHICTb KICTOK
boiiiyn K 1., Caneliuyk A.A.
Kadenpa menuunoi Ta 6iosoriyHoi Ximii
HaykoBuii kepiBHUK: cT. BuKiIaaa4 Jlicora b.O.
Binaunpkuit HamioHanpHUA MeauaHUN yHIiBepcuTeT iM. M.I1. [Tuporosa

AkrtyanbHicTh: KogeiH 1ocuTb  pO3NOBCIOJUKEHA Ta  JIOCTYyIIHA  PEYOBHHA,
mo OOYMOBJICHO TMOMYJSIPHICTIO Ta pi3HOMaHITTAM KogeiHoBMmicHuX HamoiB. Kodein
(1,3,7-TpUMeTHIIKCAaHTHH) HecTIelM(iYHO aHTaroHi3ye aJieHO3MHOBI PELENTOPH, BIUIMBAIOYM HA
quCIIeHHI (i310JIOTIYHI TPOIECH, 30KpeMa KiCTKOBHI MeTaboui3M. 30Ny Ha IMONIMPEHICTh
Ko(eiHny BHHHKae moTpeba B OILIHII BIUIMBY KO(PETHOBMICHHX HAIOIB Ha KICTKOBY CHCTEMY.
Bimomo, mo HaaMipHe WHOTO CIOXXKHMBAHHS MOE IOPYIIYBaTH OOMIH KajbI[il0 Ta CIPHUSATH
nemiHepaiizaiii KiCTKOBOI TKaHWHH, 110 HaO0yBae OCOOIMBOrO 3HAYEHHS HAa TJII 3POCTaHHS
3aXBOPIOBAHOCTI Ha OCTEOIIOPO3.

Meta: BcranoBuTH 0COOIMBOCTI B3aeMOIl KO(EiHY i3 KalblieBMICHUMH CTPYKTYPaMH,
3MO/ICITbOBAaHMUMH 32 JTOTIOMOTOIO IIKapaTynd Kypsdoro SIS, Ta OLIHUTH MOTSHIIHHI HACIIIKU
BXKMBaHHs KO(EiHy 110/10 MIITHOCTI KICTKOBOT TKAaHUHH.

Marepiagm Ta MeTOAM JOCTIUKeHHA. Kypsdl NI SK JKepeno KapOoHaTy Kaibliio
(CaCO3), cBikO3BapeHa dYOpHAa KaBa, MO0 MICTHTh KOQEIH SK aKTHUBHHH KOMITOHEHT
(xonnentparii 400 mr/m, 200 mr/x ta 100 mr/n, mo BignmoBizae 3a BMICTOM KodeiHy 2 yarmkam,
1 gammi ta 0,5 gamku kaBu 1o 240 M1 BiATIOBIAHO), CKJISIHI €MHOCTI, aHANI3 HAYKOBUX CTaTeH Ta
pelieH30BaHuX MyOuikamii. 3pa3ku KOHTPOJIBHOI TpyHHM 3aHyproBalud y BOJY, a 3pa3Ku
eKCIIepUMEHTAIbHUX — B KaBy Ha 24 ronuHu. Yepes 24 roavHU MOPIBHABAIM CTPYKTYPY S€UHOL
HIKapalylny Yy KOHTPOJIbHIM Ta eKcriepuMeHTaNbHIHM Ipynax, a TakoXK BMICT KaJIbIil0 y pO34nHaX
[IITXOM KOMIUIEKCOHOMETPUYHUM THTPYBAHHSIM.

PesyabTaTn: JlocnixeHHs B3aeMoii KoQeiHy 3 KaJbllieM [TOKa3aju, Mo Mmicis 24 roauH
KPHUXKOIO, 3’SIBUJIUCS. 03HAKU YAaCTKOBOT'O PO3UYMHEHHSI KapOOHATy KaJbIlil0, CYyTTEBO 3MIHUIOCS
3a0apBieHHs 3pa3KiB. BMICT «BUMHUTOro» Kalblil0 y pO34MHax cTaHoBUB 6,4+0,32 wmr,
7,1£0,35mr Ta 9,3+0,46 wmr. KoHTponbHI 3pa3ku IIKapaiynu, L0 MepedyBaiu y BO/I,
3aMUIIANIUCS HE3MIHHMMM. EKCHepuMeHT MmiaTBepauB, 0 KO(QEiH MOXe BIJIMBaTH Ha
KaJIbIIEBUH OallaHC, 3HIKYIOUN €(PEeKTUBHICTH aOCOPOIIiT KaJIbIIii0, HATPHUKIIA/, eMaJuTio 3y0iB. Y
MeXax JI0/ICBKOT0 OpraHi3My BJKMBaHHS KaBM 37[aTHA MOCHJIIOBATH BUBEICHHS €JIEMEHTY depe3
HUPKH, 3HIKYIOUM DIBEHb I1HO3UTONY Ta TMOPYIIYyIOUYd (YHKIIOHYBaHHS a/IeHO3MHOBUX
peLenTopiB, O PErYII0I0Th YTBOPEHHS KICTKOBOI TKAHUHH.

BucnoBku: KodeiH MoXe CHpUUYMHATH JAE€MIHEpali3allilo KaJbLIEBMICHUX CTPYKTYP,
30KpeMa 4epe3 3MiHY XIMIYHOI B3a€MOJii 3 KaJbI[IEM Ta BIUIMB HAa MOJIEKYJIH, IO PETYNIOITh
KanplieBUM romeoctas. lleit edexT 3ymoBIeHHH NOpYIIEHHSM KajbI[IEBUX KOMIUIEKCIB Ta
3MIHOIO aKTHBHOCTI OpraHiYHUX MOJIEKYJ, B@XJIMBUX Ui MiHepamizauii. € BaXIMBUMHU
MOJAJIBII JOCHIKEHHSI XIMIYHUX MeXaHi3MiB B3aeMojii KoQeiHy 3 TKaHMHAMHU Ui Kpamioi
OLIIHKM HOT0 MOTEHIIHHUX MEAUYHHUX PU3HKIB.
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