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Jlana poOoTa mpucBsiU€Ha BUBUECHHIO BILTUBY T1IPOTEH CYIb(11HOT MOAYIIALI]
B yMmoBax 30uiblleHHs1 OlocuHTe3y cipkoBojHIO (H2S) Ha BIKOBI BIIaCTHUBOCTI
cin30Boi 00ooHkH HLTyHKY (COILL) o aii momkomkeHb pi3HOro reuesy. Boepie
BUBYEHO OCOOJIMBOCTI TiJPOTreH CyIb(hiTHOT MOIYISIT HA aKTUBHICTH O10CHHTE3Y
OiomMapkepa aJre3uBHUX MOJICKYJI — MOJIeKyJd KiniThHHOI aaresii cyaun (VCAM)
Ta eHAoTeNii-3ainexxHoro 1uTokiHy — IL-1f Ta KUIBKICHO-SIKICHI O3HAaKH
nomkoKkeHHss COLLL 3a yMOB 3acTOCYBaHHS acCIipyHY Y JOPOCIHX 1 CTApUX TBAPHH,
BIKOBI BIIMIHHOCTI MPOSIBIB afanTaliitHo-kommnencaropuux peaxuivt COII 3a ymoB
IHIYKIIi TOCTPOTO cTpecy 1 Monaudikailii aKTUBHOCTI IUKIOOKCUTEHA3W IiJl 4ac
BUKOPHCTAHHS HECTepoingHuX mnpoTu3anaibHux mpenapatiB (NSAIDS). Bmepiie
BUSIBJICHO BIKOBI BIIMIHHOCTI BIUIMBY T1ApOreH CyJb(iAHOT MOAYNSIIi 3a yMOB
TPUBAJIOTO 28-IEHHOTO CIMOKMBAHHS HAJIMIPHO1 KITBKOCTI (PYKTO3M Ta 1HIYKIT
acripruHOBOi ractpomnatii Ha Mopdo-dyHkiioHansHu ctan COIL y mocmigHux
TBapHH Ta JOCTIIKEHO BIUIUB CIOIYK, 110 3/1aTHI 301JIbIIIYBaTH €HIOT€HHUN BMICT
(moHOpIB) CipKOBOJHIO HAa BMICT ManoHOBOro auanbiaeriny (MDA) i akTHBHICTB
nucratioHin-fB-cunrazu (CBS), nucrarionin-y-miasu (CSE), cynbdit okcunasu (SO)
I Tiocynbdar-cynbdyprpanchepasu (TST) y COILL. OriHeHO NpOsIBU AU3PETYIAIIT
penokc cuctemu COIIl mypiB pi3HOTO BIKYy 3a YMOB TiNEPKaJIOPIMHOTO
BHCOKOBYTJIEBOJIHEBOT'O XapuyBaHHS 32 PAXyHOK CIOKMBAHHS HAIMIPHOT KiJIbKOCTI

(bpyKTO3H Ta MiJ Yac 3aCTOCYBaHHs aclipuHy Ta Moaudikauii 6iocunresy H,S.



Hamu BcTaHOBNEHO BIKOB1 BIIMIHHOCTI y 6a3zansHOMY BMicTi VCAM 1 IL-1p.
[TokazaHo, 1110 y cTapux 1ypiB 3apeecTpoBano 30ubmenHs BMicty VCAM Ha 18%,
IL-1B — Ha 47% y mopiBHSAHHI 3 JOPOCIMMHU TBapHUHAMU, SKI CYIPOBOKYBAIUCH
TICTOJIOTIYHUMHU O3HAKaMH acHipuHOBOI ractpomartii. [lopiBHSUTBHI JTOCIHITKESHHS
KJIACHYHOTO acCHIpUHYy 1 TIOPWAHOI CIOJYKH TiAPOreH CyJb(ia-CropiHEHOTO
acmipuHy, 10 MICTUTh JOAATKOBY aKTUBHY T'PYIy JJIsl 30UIbIIEHHS €HAOTE€HHOTO
BMicTy cipkoBogHIO (H2S-acmipun, ATB 340), mokaszanu BiIMIHHOCTI y XapakTepi
3miH BmicTy VCAM 1 IL-1B y gopocnux i B cTapux HiypiB. Y cTapux TBapuH, sIK1
orpumyBanu HyS-acmipun 3MeHmenHs aktuBHOCTI cekpernii VCAM 1 IL-1B Oynu
NOMITHIIIMMHU, HIXK Il 4aC 3aCTOCYBaHHA KJIACUYHOro acmipuHy. OTpuMaHi JaHi
BKa3ylOThb Ha NpPOTH3aNalbHy (YHKIIIO CIPKOBOAHIO, IO IIOB’s3aHa 3 HOTO
3paTHicTiO 3HMKyBaTtu BMicT VCAM 1 IL-1p.

Pesynbratn crocoBHo BukopuctanHs ATB 340 Oynu yHaouHeHi
riCTOJIOTTYHUMU JTOCIHIKEHHSIMH, 1110 MOKa3aau 3MeHIeHHsa yymiBocti COLI o
LUTOArpECUBHOIO BIUIMBY OAaThbKIBCHKOI CIOJIYKH AacHipHHY, L0 HIATBEPIKEHO
3MEHIIIEHHSIM TicTtojoriyHoro iHaekcy ypaxenus (I'TY) mmynky y mopocnux i
cTapux mypis. [1i1 yac nocnikeHHs aaanTaiiiHO-KOMIIEHCATOPHUX BIIACTUBOCTEN
COIII 3a ymoB iHAyKIli cTpecy Oyfo MOKa3aHo, 10 y TBAapUH, SKUM Y SKOCTI
riApOTeH-Cynb(iqHOT  MOAYJAIII  3aCTOCOBYBAJIM  AKTUBYBAaHHS ~ CHUCTEMU
CIpKOBOHIO Ti0pHIHOIO crionyKoto HoS-acnipun crioctepirain 3MEeHIIEHHS BMICTY
anriorpornrHoro Oinka VCAM, mnpozananbHoro IL-1f 1 3MeHIIEHHS O3HaK
nomkokeHHss COUII. Taki pgaHi XapakTepusyloThb €(EeKTHUBHICTh TiJIpOreH
Cynb(DiIHOI MOAYNALIi 3a PaXyHOK AaKTMBYBAaHHS Ba30TPONMHOTO e€(eKTy, 10
301JIbIIIY€ PE3UCTEHTHICTH 1 3a0e3neuye niticHicts COL.

Y HacTtymHiil cepii JOCHIDKEHBb JOCHIIPKEHO BIKOBI  BJIACTUBOCTI
PE3UCTEHTHOCT] NUIYHKY 332 YMOB MOJIEIIOBAHHS CY4acHOTO CTHJIIO Xap4dyBaHHS,
JUISL SIKOTO XapaKTepHUM € MOPYILIEHHS TIIOKO3HOTO FOMEOCTa3y uepe3 HaaMipHe
CIO’KMBAaHHS TUIIKEMIYHMX BYTJEBOJIB Ta ocobmuBocti 3miH COII mig dac
3aCTOCYBaHHS TiAPOTeH-CYIb(GIMHOT MOAYMAIIi JOoHOpamMu  cuHTe3y HjS:

HEOPraHIuHOO CIOIYKO0 HaTpii riapocyiabdigom (NaHS) i ATB 340.



BceranoBieHo 3B’s130k MK (Pi310JIOTTYHUMHE MEXaHi3MaMH TacTPONPOTEKIIIT 1
cucTeMoro H,S y migBUIIEHH] PE3UCTEHTHOCT] NUTYHKY Ta AOCTIIKEHO MOTEHIIIal
tepaneBTuyHOi Ai1 HoS nost 3axucnoi ¢pynkiii COLL y BikoBoMy acnexTi Ta Ha T
XPOHIYHOTO Xap4yOBOTO MEPEBAHTAXKEHHS BYTJIEeBOAaMH. Bu3HadueHO, 110 1CHYIOTh
BikoBi BinMiHHOCTI COIl cepen TBapuH, siki mepeOyBaiv Ha CTaHAAPTHINA JIE€TI
(SD). IIpomemoHCTpOBaHO, IO Yy IIypiB Mmicis 4-0X THKHEBOI'O IIOJECHHOTO
HaaMipHOTO crioxkuBaHHs PppykTo3u (HFD) 3axucna Gynkiis COIL y crapux mrypis
3HAYHO 3HU3UJIACS Ha BIAMIHY BIJ IOPOCIUX TBApWH. XapaKTEPHUM y TBAPHUH, SIKI
nepedyBanu Ha HFD, O0yno 30uibmenHs ['TY nuiyHky 3 BiIMOBIAHUMU O3HAKAMU
HEEpPO3UBHOI'O TacTpUTy, TOoAl AK mmig yac BukopuctanHs NaHS ta ATB 340
3menumryBaio I'TY COLL.

BcranoBiieHo, 10  JOBroTpuBaja IOCTHpaHAlaIbHA  TiHNEPriiKeMis,
COIPUYMHEHA TPUBAJIUM HAJIMIPDHUM CIOXHBAaHHSAM (PPYKTO3HM, BHUKJIMKaja
30utbmeHHs BMicty MDA 1 3menmenns aktuBHocTi eHzumiB CBS, CSE y COII y
ctapux TBapuH. 3actocyBanHs NaHS ta ATB 340 3menmryBano Bmict MDA Ha
27%. 1 30upTyBasio aktuBHICTH SO Ha 18%.

VY po6oTi Brepire A0CIiHKEHO BIKOBI BIIMIHHOCTI akKTHBHOCTI eH3uMiB CBS,
CSE ta TST y nopocnux ta crapux urypis 3a ymoB HFD nopiBHSIHO /10 BiIITOBITHUX
rpyn mypis, mo otpumyBanu SD. V tBapuH, mo orpumyBain HFD cnocrepiranu
3HMKEeHHsI akTUBHOCTI CBS (Ha 65% y nopocnux mrypiB 1y crapux mypiB — Ha 69%
(p < 0,05)) mopiBHsHO 3 aHANOTIYHKMMHU TBapuHamu Ha SD. OHak, mix yac iHayKIii
rocTporo ctpecy aktTuBHicTh CBS nopocnux i ctapux nrypis 30ubiryBanach Ha 47%
Tta 39% 17 JopociauX 1 CTapux IIypiB, BIAMOBIIHO, MOPIBHSHO A0 Pe3yJbTaTiB
TBapuH 0e3 cTpecy. Takum ynHOM OyI10 3p00JIEHO BUCHOBOK PO MpHUTHIYEHHS H)S
CUCTEMHU Yy MPOTHUAIT MOLIKOKEHHIO €MITeNIaJbHOro 0ap’epy LUIYHKY y CTapHx
mrypiB.  Jopocai mypi Ha HFD, sxkum BBommmm NaHS mamu na 35% Oinbury
akTuBHICTH CBS, HiXk Taka ) KOHTpoJibHa rpyma crapux 1ypis (p < 0,05), a 3a ymoB
THIYKIIIT TOCTPOTO CTpeCy JOpOCIuM Irypam — y 1,8 pa3iB MOPiBHAHO 3 JOPOCTUMU
nrypam, skuM BBoauiu miaie6o (p < 0,05). [lopiBasuus akruBaocti CBS y mypis

Ha HFD 3 innykuiero crpecy, sskum BBogauian ATB 340 a6o NaHS y komOiHarii 3



acHipuHOM, CIpUYMHUIN NoAioHui edext. Jopocni urypi Ha HFD nmopiBusiHO 110
TUX, o cnokuBaym SD, manu 3Ha4uHO HIK4Yy akTuBHICTE CSE, sika Oymna Ha 52%
MEHIIA, TOJ1 SIK y cTapux H1ypiB — Ha 59%, BianoBigHO. ['ocTpuii cTpec cipuynHUB
301bmenHs aktuBHOCTI CSE Ha 28% y gopocnux Ta Ha 25% y cTapux HIypiB VS.
TBapHH 0€3 1HIYKIIii TOCTPOTO CTPECY, BIAMOBIIHO.

I'aporen cynsdigna moxynsamis Ha i HFD Ta iHaykmii roctporo crpecy,
cnpuarHuiy 30imemeHHs aktuBHOCTI CSE B 1,3 pasiB VS. rpymu 3 miane6o (p <
0,05). 3actocyBannss ATB 340 i1 nmoennanoi aii NaHS Ta acnipuny cyrreBOo He
BiJIpi3HsIaca cTocoBHO 3MiH akTuBHOCTI CSE y mypis 3 HFD.

BcTranoBneHo 3HauH1 BikOBI BiIMIHHOCTI akTUBHOCTI TST y mrypis, 1o 0ynu
Ha HFD: 3menmenns Ha 43% ta 48% 11t 1OpOoCiuX 1 CTapux IIypiB, BIAMOBIIHO,
VS. n0 aHajoriyaux TtBapuH Ha SD (p < 0,05). 3actocyBanns NaHS y mopocmux
mypax 3 HFD, gxum iHayKyBamu roctpuii crtpec, NpHU3BENO 10 301IbIICHHS
aktuBHoCcTi TST Ha 69% nopiBHsIHO 3 rpynamu 3 1wianedo (p < 0,05). AKTUBHICTB
TST y mypis na HFD 3a ymoB aii ATB 340 Ta iHayK1ii rocTporo cTpecy, CyTTeEBO
HE BIiApi3HsAiacs y mopiBHsHHI 3 mrypamu Ha HFD, sxum BBoguim NaHS y
KOMO1HAIIT 3 aCTIIPUHOM.

JloBeieHO 30UIBIIEHHS] O3HAK OKHUCITIOBAJIBLHOTO CTPECY Yy CTapux MIypiB
MOPiBHSHO 70 nopociux TBapuH 3 SD ta HFD. Onnak, y mypiB 3 HFD 3Hauenns
OKHUCITIOBAJILHOTO 1HACKCY Oymm Oinbmmi, HK y TBapuH 3 SD. Bmepmie Oymo
MPOJAEMOHCTPOBAHO, 110 TonepenHe BBeaeHHs: NaHS ta ATB 340 crapum nrypawm,
3MEHIIUJIO OKUCTIOBAIbHUH 1HEKC. [lelt edexT kopemtoBas 3 aktuBHicTIO TST, 1110
JT03BOJISIE PUITYCTUTH aHTUOKCUAAHTHY 1 MITOIIPOTEKTOPHY Jii ToHOpiB H)S.

Mu mnpumyckaemo, 1o Taki MPOIECH € HACTIAKOM OloperyssiTOpHOI i
€HJIOTEHHOT'O0 CIPKOBOJIHIO, SIKMH BHUCTYIAE JIOHOPOM AaKTHUBHOCTI UYMHHUKIB
AHTUOKCUJAHTHOIO 3aXMCTY 1 MIATpUMYE KaTaniTuuny aktuBHicTh CBS, CSE, SO
ta TST, 3a0e3neuyrodu TMOKpAIICHHS EHEPreTUYHUX TIPOIIECIB, 3MEHIICHHS
CUHTE3y TNpo3alnajJibHUX UUTOKIHIB, PEKPYTYBaHHA JEHKOLUMUTIB [0 MiCLs

3amajgeHHs, 110 B KiHIEBOMY pe3ynbTaTi 3MeHurye uytiuBicte COL mrypiB g0



BIJIUBY MPOYJbIEPOreHHUX UYWHHUKIB 1 301IbIIy€ PE3UCTEHTHICTh WIIYHKY Y
OPOTHUIIT eKCTpeMaIbHUX (PaKTOPiB.

BpaxoByroun oTpumaHi JaHl HAIIUX AOCHIIKEHb, MOXHA CTBEPIKYBaTH
PO KITFOYOBY POJIH TiAPOTeH CyIb(1MAHOT MOYJIAIII, 10 301bITy€E 610I0CTYITHICTh
H.S, y ¢opmysanni pesuctentHocti COILL, nposBax Ba30oTpOMHUX 1 3aXUCHUX
peakiisax, 3a0e3neueHH] [IUTOMPOTEKTOPHUX MEXaHI3MIB emiTeIiallbHOro 6ap’epy
COII mix gac crapiHHA. 3a YMOB E€KCIEPUMEHTAJIbHOI TIMEpriikemii BIeplie
BCTAQHOBJICHO BIKOB1  BIJIMIHHOCTI TIJpOTeH CyJab(iaHOI MOAYIAIi Ha
pesuctentHicth COIIl, a Takoxx anpoOOBaHO 3HA4YEHHS 3aco0IB JOHOPIB
o0iocunte3dy HoS nna Oapepuoi pynkuiit COILL, xopekiii qu3perymsiii peaokc
CUCTEMH, 110 CYMNPOBOJKYBAjJacCh 3HUXKEHHAM OKHCIIIOBAJIBLHOTO 1HJCKCY.
AxtuHicTh CBS, CSE, SO ta TST € BaxxnuBuMu ¢akTopamu, 110 BIULIMBAIOTH HA
nposiBu au3peryisnii peaokc cucremu y COUI Ha T TpuBasnoi rimepriikemii y
cTapiiomy Bill. Briepiie 6yio nmpoaeMoHCTpOBaHO, 110 3aCTOCYBaHHS FOPUIHOTO
H,S-criopimHeHOr0 acmipuHy Ma€ MEPCHEKTHBY IS MOJATBIITUX JOCHIKESHb 3
OTJISITy Ha TOEJHAHHS BUPA3HOI aHTUPATUKAIBHOI, O10pPETyIsSsTOPHOL 1 3aXHUCHOI
Nild, [0 [JOMOMAara€e HiBEIIOBATH TMPOYJbIEPOTeHHUN BIUIMB 3a PaxyHOK
AKTUBYBAaHHS MOJICKYJISIDHO-KJIITHHHUX MEXaHI3MIB peamizaiiii mpupoaHoi
PE3UCTEHTHOCTI IIUTYHKY.

KuarwuoBi caoBa: rigporen cynbdin (HzS), nuiyHok, eHmorenii, cyauHH,
IIMTOKIHHU, acipuH, rinepkanopiiine xapuyBanns, VCAM, IL-1B, CBS, CSE, TST,
SO.



SUMMARY

Pavlovskyi Ya. |I. Age-related properties of hydrogen sulfide modulation of
resistance of the gastric mucosa. — Qualified scientific work on the rights of the
manuscript.

Dissertation for the degree of Philosophy Doctor in specialty 222 «Medicine»
(22 «Health care»). — Danylo Halytsky Lviv National Medical University, Lviv,
2020.

This work is devoted to the study of hydrogen sulfide modulation during
increased H2S biosynthesis conditions on the age-related properties of the resistance
of the gastric mucosa (GM) to the damage of different origins under increased. For
the first time the peculiarities of hydrogen sulfide modulation on the activity of
biosynthesis of the adhesive molecules biomarker — vascular cell adhesion molecule
(VCAM) and endothelium-dependent cytokine — IL-1p, have been studied, as well
as gquantitative and qualitative signs of gastric mucosal damage under aspirin usage
in the age-related aspect and these differences in manifestations of adaptive-
compensatory reactions of gastric mucosa in rats of different age under the
conditions of induction of acute stress and modification of cyclooxygenase activity
during nonsteroidal anti-inflammatory drugs (NSAIDs) usage. For the first time,
age-related differences in the effect of hydrogen sulfide modulation on the morpho-
functional state of the gastric mucosa in experimental animals have been observed,
and the effect of hydrogen sulfide donors on the content of malonic dialdehyde
(MDA) and the activity of cystathionine-p-synthase (CBS), cystathionine-y-lyase
(CSE), sulfide oxidase (SO) and thiosulfate sulfurtransferase (TST) in the gastric
mucosa under conditions of 28-day-long excessive fructose consumption and
induction of aspirin gastropathy have been researched. Manifestations of
dysregulation of gastric mucosa redox system of rats of different ages under
conditions of a hypercaloric high-carbohydrate diet, due to the consumption of
excessive amounts of fructose and during the use of aspirin and modification of H2S

biosynthesis have been evaluated.



We found differences in the basal content of VCAM and IL-1B in the age-
related aspect, which increases the manifestations of anti-inflammatory reactions in
old rats. It was shown that the content of VCAM in old rats was higher than in adult
rats by 18%, while the content of IL-1p — by 47%. The use of classic aspirin and
hybrid compound hydrogen sulfide-related aspirin, containing an additional active
group — a donor of H2S biosynthesis (H2S-aspirin, ATB 340) was investigated in
the comparison in both adult and old rats.

The results of the treatment of H2S-aspirin have shown the activity of VCAM
and IL-1p secretions were more moderate in old rats vs adult rats. These effects are
supported by the histological study of GM damage which was associated with
decreased sensitivity of GM to the cytoaggressive effect, as evidenced by a decrease
in histological damage index (HDI) in comparison to the results obtained during the
administration of classic aspirin. During the investigation of adaptive-compensatory
properties of GM, it was shown that in animals, which received hybrid compound
H,S-aspirin, as a hydrogen sulfide modulation to increase endogenous hydrogen
sulfide content, during acute stress had decreased VCAM and IL-1B content and
decreased signs of GM damage. This data characterizes the efficiency of hydrogen
sulfide modulation due to the activation of the vasotropic effect, which increases the
resistance and ensures the integrity of GM.

In the next series of studies the age-related properties of gastric resistance
under the modeling of modern nutrition style, which is characterized by impaired
glucose homeostasis due to excessive consumption of glycemic carbohydrates, and
peculiarities in changes of GM during hydrogen sulfide modulation by donors of
H,S: inorganic compounds sodium hydrosulfide (NaHS) and ATB 340, were
investigated.

The connection between physiological mechanisms of gastroprotection and
the H,S system to increase gastric resistance has been established and the potential
of therapeutic action of H,S for the protective function of GM in the age-related
aspect and during chronic nutrition overload with carbohydrates has been

established. It was determined that there are age-related differences in GM among



animals on a standard diet (SD). It was demonstrated that in rats after 4 weeks of
daily excessive fructose intake (HFD) the protective function of GM was
significantly reduced in older rats in contrast to adult animals. The characteristic
feature in animals on HFD was increased gastric HDI with corresponding
histological changes in the GM, reflecting signs of non-erosive gastritis, whereas
when using NaHS and ATB 340, gastric damage was characterized by a decreased
HDI.

Long-term postprandial hyperglycemia caused by prolonged excessive
fructose consumption was found to cause increased MDA level and decreased
activity of CBS, CSE in the GM in oldery rats. The use of NaHS and ATB 340
reduced MDA level by 27% and increased SO activity by 18 %.

In the study for the first time, age-related differences in the activity of CBS,
CSE, and TST in adult and old rats on HFD in comparison with the corresponding
groups of rats receiving SD were studied. Lower CBS activity was observed in
animals on HFD (by 65% in adult rats and in older rats by 69% (p <0.05)) compared
to similar animals on SD. However, during the induction of acute stress, the activity
of CBS in adult and old rats increased by 47% and 39%, respectively, compared to
the results of animals without stress. Thus, it was concluded that the H,S system is
suppressed in counteracting the damage to the epithelial barrier of the stomach
during aging.

Adult rats on HFD with NaHS administration had 35% higher CBS activity
than the same control group of older rats (p < 0.05), and under the induction of acute
stress in adult rats — it was a 1.8-fold increase compared to adult rats treated with
placebo (p < 0.05). A comparison of CBS activity in rats on HFD with acute stress
induction, with ATB 340 administration and combined administration of NaHS with
aspirin demonstrated a similar effect.

Adult rats on HFD had significantly lower CSE activity, which was 52%
lower, compared to those receiving SD, while in older rats it was 59% lower,

respectively. Induction of acute stress resulted in a 28% increase in CSE activity in



adults and 25% in older rats compared to animals without induction of acute stress,
respectively.

Hydrogen sulfide modulation on the background of HFD and induction of
acute stress caused a 1.3-fold increase in CSE activity compared with those receiving
placebo (p < 0.05). Administration of H,S-related aspirin (ATB 340) and the
combined action of NaHS and aspirin did not differ significantly concerning changes
in CSE activity in rats with HFD.

There were significant age-related differences in TST activity in rats treated
with HFD: a decrease by 43% and 48% for adult and older rats, respectively,
compared with a similar group of rats on SD (p < 0.05).

Administration of NaHS in adult rats on HFD with acute stress induction
resulted in a 69% increase in TST activity compared with placebo groups (p < 0.05).
TST activity in rats on HFD with ATB 340 administration and acute stress induction
did not differ significantly from rats on HFD that received NaHS in combination
with aspirin.

An increase in signs of oxidative stress in older rats compared to adult animals
fed with SD and HFD was characterized. However, in rats on HFD, the values of the
oxidative index were higher than in animals on SD. For the first time, it was
demonstrated that the previous administration of H,S biosynthesis donors (NaHS
and ATB 340) in old rats reduced the oxidative index. This effect correlated with the
activity of TST, which suggests the antioxidant and mitoprotective effects of H,S
donors.

For the first time, in the study, the anti-inflammatory effects of NaHS and
ATB 340 were shown, but the latter had a more prominent effect. We suggest that
such processes are due to the bioregulatory action of endogenous hydrogen sulfide,
which acts as a donor of antioxidant protection factors activity and supports the
catalytic activity of CBS, CSE, SO and TST, providing improved energy processes,
reducing the synthesis of proinflammatory cytokines, recruiting leukocytes to the

inflammation site, which ultimately reduces the sensitivity of GM of rats to the



influence of ulcerogenic factors and increases the resistance of the stomach against
extreme factors.

Given the data obtained, based on our research, it can be argued about the key
role of hydrogen sulfide modulation, which increases the bioavailability of H,S, in
the formation of GM resistance, signs of vasotropic and protective reactions,
providing cytoprotective mechanisms of the epithelial barrier of GM during aging.
Under the conditions of experimental hyperglycemia, age-related differences of
hydrogen sulfide modulation on GM resistance were established for the first time,
and the value of H,S biosynthesis donors for GM barrier functions, correction of
redox system dysregulation accompanied by a decrease in the oxidative index, was
tested. The activity of CBS, CSE, SO, and TST are important factors influencing the
signs of dysregulation of the redox system in GM on the background of prolonged
hyperglycemia in old age. For the first time, it was demonstrated that the use of
hybrid H,S-related aspirin has the potential for further research due to the
combination of pronounced antiradical, bioregulatory, and protective effects, which
help to eliminate ulcerogenic effects by activating molecule-cellular mechanisms of
natural resistance of the stomach.

Keywords: hydrogen sulfide (H.S), stomach, endothelium, vessels,
cytokines, aspirin, hypercaloric nutrition, VCAM, IL-1B, CBS, CSE, TST, SO.
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