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Pe3iome. B niccinenoBanuu Oblta n3ydeHa CBsA3b MKy ypoBHeM cepoToruHa (5-HT) u 5-ruapoxcunnmo-
nykcycHoi kucnotsl (5-IMYK) B nepudepruueckoit KpoBU HEMOIOBO3PENBIX KPBIC U PA3BUTHEM JIETOUHOMN
aprepuanbHOi runepreHsuu. Ilenv uccnedoseanus: OonpenesuTh KOHLEHTpauO cepoTtoHuHa u S-I'MYK
B IJJa3M€ KPOBU U TPOMOOIMTAX y HEMOJOBO3PENIBIX KPBIC, UCIIOJIb3Ys MOHOKPOTAJIUH-UHIYIIUPOBAHHYIO
MOJIeTb JIETOUHOM apTepuanbHOi runepreH3uu. Mamepuanvt u memoowt. J11is GopMupoBaHUS MOJEIH Jie-
TOYHOHM apTepHanbHOM rUNEepTEeH3UH KpbicaMm JTuHUM Wistar B Bo3pacte 4 Helelnb OAHOKPATHO MOAKOKHO
BBOJIMJIM MOHOKpOTaJIUH B 03¢ 60 Mr/kr. Onpenenenne kornentpaunu 5S-HT u 5-T'MYK B miiazme kpoBu u
TpOMOOIIUTAX MPOBOIUIN METOAOM BBICOKOA(DPEKTUBHOM KUAKOCTHOU Xpomarorpaduu. OLeHKYy pa3BUTHS
JIETOYHOM apTepHUaIbHON TMIIEPTEH3UN OCYLIECTBIISIIN €KEHEAEIbHO B TEUCHUE IKCIIiepuMeHTa. Pesynvma-
mul uccinedosanus. Yepes CyTKu NOCiae BBEACHUS MOHOKPOTAJIMHA KOHIEHTPALMs CEPOTOHHMHA B IIJIa3Me
KPOBU y KPBICAT IKCIIEPUMEHTAIBHOU Ipynmbl coctaBuia 317,1+80,6 mmonb/mi, 4yTo Gonee 4eM B JiBa pasa
IIPEBBIIIAIO 3HAYCHUS IIOKA3aTeIed KOHTPOJIBHOU Ipymbl. [I0BBIIEHHBIE KOHIIEHTPALUU CEPOTOHUHA U
5-TNVYK B miazMe coXpaHsAIuCh Ha IPOTSKEHUU BCETO HKCIIEPUMEHTA, MPEBBIIIAs KOHTPOJIbHBIE 3HAYEHUS
Ha 279%, 386%, 354%, 318% u 156%, 205%, 155% u 201% na 1, 2, 3 u 4 HexeaaX COOTBETCTBEHHO. B
TpoMOoLMTax OTMeYanoch noBellieHne KoHUeHTpauuu S-ITMYK B 2 pasa cpasy mocie BBEJEHUS MOHO-
KpOTaJMHa U MPOJI0JKAJIOCh B TEUEHHE MEPBBIX JBYX Henenb. Ha 3 u 4 Henensx BBIABICHO 3HaYMMOE (B
1,6-2,2 pa3za) cHmkeHUEe KOHIeHTpauuu ceporoHnHa u 5-IMMYK B cpaBHEeHUU ¢ KOHTPOJIBHOW TPYMHIOM.
3akJroueHne. YCTaHOBJIEHA B3aUMOCBSA3b MEXAY BBICOKMM ypoBHeM cepoToHMHa u S5-ITMYK B nnasme
KpPOBH, a TaKXe MPOrpecCUPOBAHUEM JIETOYHOM apTepuaabHOll runepren3uu. [lpespiienne gpuznonorunye-
cKoil koHIeHTpauu 5-HT uHUIIMUPYET ero yCUISHHBIH METa00In3M, TPUBO/ISA K YBEIMUYCHHUIO COACPKaHUS
5-'MVYK B nnazme KpoBU. DTHU JaHHbIE IOATBEPKAAIOT KOPPEISALHUIO MEXKy BbICOKMM ypoBHeM 5-HT u ero
MeTabosInTa, a Takke (OpMUPOBAHUEM JIETOUYHON apTepuagbHON rMnepTeH3uu. Bo3HHUKaeT Tak Ha3bIBae-
Masi «CEpOTOHMHOBAsI METIs», TAe HaualbHOE MoBhIIeHHe ypoBHA 5-HT cnocoOctByeT popmupoBanuio u
IIPOTPECCUPOBAHUIO JIETOYHON apTEepUAIIBHON TUIIEPTEH3UHU. Y UUTHIBASI [TOJIyYECHHBIEC JaHHBIE, MOXKHO pac-
neHuBarh koHIeHTpanuio 5-HT u 5-I'MYK B nepudepudeckoil KpoBu Kak JTHarHOCTUYECKHUI OHOMapkep
JIETOYHOM apTepuaIbHON TMIIEPTEH3UU.
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Duszuonocus

Beenenne

CepoTOHMH, TaKke U3BECTHBIN Kak S-rujpokcutpuntamut (5-HT) — BaxHbIi Helipomeanarop 1 ropMoH,
KOTOPBIM UIPAET KIIOYEBYIO POJIb B PErYIALMU PA3IMUHBIX (PU3HOIOTMUECKUX IPOLECCOB.

Bbbut0 mokazaHo, 4TO CEPOTOHHMH XPAaHUTCA B IUIOTHBIX IpaHyiax TpomOouutoB (platelets, PLT) [1, 2],
MIPH Pa3pyIICHUN KOTOPBIX BBHICBOOOXKIAETCS, BHIMONHSS BaXHYI0 (YHKIIHIO B IIporiecce remocrasa [3]. B
YaCTHOCTH, CEPOTOHUH 00Ja/1aeT CBONCTBOM CTUMYJIMPOBATh TPOMOOIUTHI, BbI3bIBAsl X arperanuio U Bbl-
cBoOOXIeHe rpaHyil. AkTuBupoBaHHble PLT, B cBOIO ouepesb, CHOCOOCTBYIOT yBEIMUEHHIO 00pa30BaHUs
TPOMOHMHA M YCKOPSIOT TpoIiecc 00pa3oBaHus TPOMOOB B KPOBH. ITO oOecrneunBaeT cTabMIbHBIE YCIOBHS
1St TpoMOooOpazoBanus [4].

MexaHu3M pa3BUTHUs JErOYHOM apTepuanbHoil runeprenzuu (JIAIY) cBg3aH ¢ ycuiieHHOM BbIpaOOTKOM ce-
POTOHMHA WJIM €r0 aKTUBHOCTBIO B JIETOUHBIX apTepusax. OJHUM U3 MOATBEPKAECHUN 3TON I'MIIOTE3bI SABIIS-
€TCs TO, YTO Y HEKOTOPBIX MaueHToB ¢ nepBudHoi JIAIL, koTopas BO3HUKAET n3-3a Ae()EKTOB XpaHEHHS
TPOMOOLIUTOB, HAONIOAAETCs MOBBIIIEHHOE COJepXKaHUe CEpOTOHMHA B KpoBH [5]. Ha naHHBIi MOMEHT B
KIMHUYECKON MPAKTUKE HE YUYUTHIBAIOTCS OCOOCHHOCTH CEPOTOHMHEPTHUECKON PETYISIIIAM, XOTS €€ pOoib B
pazsutun JIAI yxe nokazana [6-11].

B skcrieprMeHTaNbHBIX YCIOBUSAX TsXKellas JeroyHasl apTepuaibHas TUIIEPTeH3UsT GOpMUpPYETCs BCIIE-
cTBue BBeAeHuss MoHOoKpoTtasinHa (MCT) [12, 13]. MoHOKpoTaauHOBasi MOJIENb IPUMEHUMA JJI U3yUEHHUS
MEXaHNU3MOB TOBPEXIECHUS U PEMOAEINPOBAHNUS JIETOYHBIX COCY0B BBUAY (POPMHPOBAHMS SHAOTEIHAIb-
Hoi nucdynkuuu nociue BeeneHuss MCT [14]. Mcnonb30Banue 3T0M MOJENN Ha HEMOJIOBO3PENIbIX KUBOT-
HBIX MPEIOCTABISIET BOSMOXKHOCTh MCCIIEOBaHMS Kak MexaHu3MoB (GopmupoBanus JIAI' y nereil, Tak u
s dexkTuBHOCTH U 0€30ITaCHOCTH pa3pabaThIBaeMBbIX JICKAPCTBEHHBIX CPEACTB. B Kiaccuueckoil MOHOKPO-
TAJMHOBON MOJIEJIM JISTOYHOM TMIEPTEH3UM MMeeTcs J10303aBUCUMBIN 3ddexT Ha passutue JIAI [9, 13,
15, 16]. BmecTe ¢ TeM, COIIaCHO JaHHBIM JUTEPATYPbI, HA CETOAHSIIHUNA I€Hb OTCYTCTBYIOT IIPOTOKOJIBI
HCIIOJIb30BaHUSI MOHOKPOTAJIMHOBON MOJIEJIM HA HEMOJIOBO3PENbIX KpbICaX.

ey uccjieoBanus: ONpeASIUTh KOHIIEHTPALMIO cepoTOHUHA U ero metadonuTa S-I'MYK B miasme u
TPOMOOLIMTAX HEMOJIOBO3PENbIX KPhIC B MOHOKPOTAJIMH-UHYIIUPOBAHHONW MOJIENH JIETOYHOI apTepuab-
HOW TMIIEPTEH3UH.

MarepuaJjibl 1 METOAbI

IKcnepumenmanvHble HCUGOMHDLE

OMBITHI in Vivo IPOBOJIMIN Ha JIAOOPATOPHBIX KpbIcax camilax Jimaun Wistar. Bo3pact k Hagamy skcnepu-
MEHTA COCTaBJISI 4 HENlEeNIM, BEC HA MOMEHT Hayajla SKCIIEpMMEHTA BapbUpOBaJ B AMara3zoHe 55-65 rpam-
MOB. J/leTanbHOE onucaHue METOIMKH IIPUBEICHO B paHHEE OIyOJIMKOBaHHOM cTarke [17].

Bce nccnenoBanus Ha )KUBOTHBIX IPOBOJUINCH B COOTBETCTBUHU C STUYECKMMHU HOPMAMH, yCTAHOBJICHHbBI-
MM 3aKoHOAaTeabcTBOM Poccuiickoit @enepanuu [ 18], npunuunamu bazenwsckoi geknapanuu [19] u peko-
MEHJIaUAMH JoKanbHOTo dTHdeckoro komutera ®I'bOY BO Kazanckuit MY Munszapasa Poccuu (mpo-
tokosibl Ne3 ot 22.03.2017 u 22.03.2022), a taxxke coorBercTBOBaiu Jupexture Coseta EBpomneiickoro
coobmiectsa ot 22.09.2010 (2010/63/EU) [20].

Hnoykyus ne2ounoii 2zunepmen3uu y Henon0603penvlix KpblC 6 MOHOKPOMAIUHOE0U MOOeU

Jis popMupoBaHUS MOJIEIH JIETOYHOH apTepHalbHON THIIepTeH3UN KpbicaMm quHun Wistar B Bozpacte 4
HeJIeNb OTHOKPATHO MOJIKOXKHO BBOJAMIIM MOHOKPOTaJIUH B 103e 60 mr/kr. JlokazaTeabcTBOM (pOpMUPOBAHUS
JIAT cny»unu pe3ynbTrarbl MHBA3UBHOTO €KEHEEIbHOIO UCCIIEI0BAHUS JABJICHHS B JIETOYHOM apTepuu Ha
npoTsikeHuu 1 Mecsita Hadmonenus [12].

Onpeoenenue konyenmpayuii cepomonuna u 5-I'YK 6 naazme kposu u mpomooyumax

Omnpenenenue koHueHTpauil ceporonnna u 5-I'MYK B minazme KpoBu U TPOMOOLMTAX MPOBOJUIOCH C
MOMOIIBIO BBICOKOA(h(heKTHBHOM KuAKOCTHOU Xpomarorpaduu (BDXKX) mo crangaprHoit metonuke [21].

Cmamucmuueckuit ananus

JUig cTaTUCTHYECKOTO aHalu3a HCIIOJb30Bajd MporpammHoe obecrneueHue Statistica v.10.0 (StatSoft,
CIIIA). HopManbHOCTh pacnpe/ieieHus] JaHHBIX IPOBEpsach C UCIOb30oBaHUMEM TecToB KonmMoroposa-
Cwmupnosa u [llanmupo-Yunka. Bemmonssics qucnepcrnornsiil ananu3 (ANOVA). KonrdecTBeHHBIE TTOKa3a-
TEJIU, UMEIOLIIe HOPMAJIbHOE pacipeieieHue, IPeCTaBICHbl CPEIHUMH 3HaYeHUSAMHU (M) U CTaHIapTHBIM
oTkioHeHueM (SD), a taxxe 95% nosepurenbHbIM nHTEpBajIoM (95% JIM). Pasznuuust mexny cpelHUMH

400 BECTHUK YPAJILCKOI MEMLIHCKON AKAJIEMUYECKOI HAVKH, 2024, Tom 21, Ne 4 on-line ISSN 2500-0918

vestnikural.ru



Physiology

3HAYEHUSMHU OLIEHUBAINCH C MCIOJb30BaHuEM t-kpuTepuss CrbroneHTa. sl cTaTUCTUYECKOTO CPaBHEHMS
JAHHBIX 3KCIEPUMEHTAIbHBIX I'PYII B ONpeAeIEHHbIE MOMEHTBI BPEMEHH IMPUMEHSJICS HelapaMeTpuye-
CKHH TECT YHUJIKOKCOHA JJIsl HECBSI3aHHBIX BBIOOPOK (KpuTepuid ManHa-YutHu). J11s cpaBHEHUS dKCTIEPH-
MEHTAJIBHBIX TPYIII HA MPOTSHKEHUHM BPEMEHHBIX OTPE3KOB MCII0JIb30BAJICS HENIAPAMETPUUECKUN TECT YUII-
KOKCOHA JIJIs1 CBSI3aHHBIX BBIOOPOK. 3HAUMMOCTh Pa3IMuui yuuThIBasIach npu 3HaueHusax p<0,05.

Pe3yabTarhl U 00cyx/aeHUE

Panee in vivo Ha Mozienu KpbIC MBI U3y4aiu, KakuMm oopazom 5-HT2A penentopsl, cepotonus u 5-I'MYK
BIMSIOT Ha pa3zButue JIAI' y HenmonoBo3penbix Kpbic [17]. B 3ToM HcciaeqoBaHuu Mbl TPOAHAIM3UPOBAIIH,
KaK M3MEHsIeTCsl KOHIIEHTpalus cepoToHuHa u ero meradonuta 5-I' MYK B mna3zme xposu u B PLT nocne
BBEJICHHS] MOHOKPOTAJIMHA KpbIcsiTaM JimanE Wistar B 03¢ 60 Mr/kr. JlabopaTropHbIe MoKa3aTeu Onpe/ies-
JIM 4yepe3 CYyTKH M0CJIe MAHUIYJISILUHU M 3aTeM OJIMH pa3 B HEJleIo B TeueHue 1 mecsua.

YcTaHOBIIEHO, UTO cIIyCcTs 24 yaca ocie BBEACHHUSI MOHOKpOTaInHa KoHIeHTpauus 5-HT B miazme kpoBu
y Kpbic u3 skcnepuMmenTansHoil rpynmnel (MCT) cocrasuna 317,1+80,6 mmois/mit, 9yTo Oojee ueM B 1Ba
pasa mpeBBIaI0 3HAYECHUsI TTOKa3aTeNsl B KOHTpoiabHOU rpyrme (157,9+79,1 nmons/mi) (Puc. 1).

5-HT B ma3me/ 5-HT in plasma
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PucyHOK 1. KOHLEHTpaLUWUA CEPOTOHMHA B N1a3Me KPOBU Yy HEMOOBO3PE/bIX KPbIC B MOHOKPOTA/IMH-WUH-
AYUMPOBAHHOM MOAENMN NETOYHOW apTepranbHON rMNepTeH3NN

MpumeyaHue: * — CTaTUCTUYECKM 3HAYMMbIE OTIMYNA OT KOHTPOAbHOW rpynnbl (p<0,05)

Figure 1. Plasma serotonin concentration inimmature rats in a monocrotalin-induced model of pulmonary
arterial hypertension

Note: MCT — monocrotalin-induced model of pulmonary arterial hypertension; * — statistically significant
differences from the control group (p<0,05)

[ToBbIlIEHHBIE KOHIEHTPAMU CEPOTOHMHA B IUIa3ME€ COXPAHSJIUCh Ha MPOTSHKEHUHM BCEro BPEMEHH Ha-
OnmrofieHus, MpeBbIlIas 3HaYeHUsI B KOHTPONIbHOU Tpynne Ha 1, 2, 3 u 4 Hexensax B 2,8 pasa, B 3,9 pasa, B
3,5 pa3a u 3,2 pasa coorBercTBeHHO (p<0,05).

B oTnruune oT miia3mMel KpOBH, B TPOMOOITUTAX CTAaTUCTUYECKH 3HAYNMbIC U3MEHEHHs KoHIeHTparuu 5S-HT
He ObUIM 3a(UMKCHpPOBaHBI B T€UeHHE MepBbIX ABYX Heaenb nocie BBeaenus MCT (Puc. 2). Onnako Ha
3 u 4 Henene HaOMIOAANOCH 3HAUNUTENBHOE CHIKEHHE KoHIeHTpanuu 5-HT B skcrepuMeHTanbHO# rpyn-
e MO CPaBHEHHUIO C KOHTpoJbHOU (16976,55£1622,1 nmons/Ma u 15911,01£1996,871 nmonb/Ma mpoTus
25696,97+2505,032 nmons/Ma u 24657,45+2177,7 nmons/mi, coorBeTcTBeHHO, p=0,008).

[lo pesynbraram wnccieaoBaHHUS YCTAHOBJIEHO, YTO 4Y€pe3 CYTKM IIOCJIE€ BBEACHHS MOHOKpPOTAjIMHA B
Ia3Me KpoBH OOHapyKMBaJIOCh YBEJIWYEHHUE KOHIIEHTPAIMH S-TUAPOKCUUHIOIYKCYCHOM KHUCIOTHI (5-
I'MYK) (165,1£25,6 nMonb/Mi) B CpaBHEHUM C KOHTPOJIBHOM TPYIIOH, i€ 3TOT MOKa3aTreiab COCTABUI
91,5+£30,3 mmons/Ma (p=0,016) (Puc. 3). DT0 MOBHINICHHOE 3HAYCHUE COXPAHSIOCH B TEUCHHE YETBIPEX
HEJIeJb, PEBHIIIAs yPOBEHb B KOHTPOJIbHOM Tpymiie B 1,6 pa3a (1 nenens), B 2 pa3a (2 nenens), B 1,6 paza
(3 menens), B 2 paza (4 Henens).

Taxoke O0bU10 3adpukcupoBano yBennyeHune koHrneHrpanuu S5-I MYK B PLT cpasy nocne Benenus MCT
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(Puc. 4), xoTopoe NpoAOIKAIOCh HA MPOTSHKEHUHM | U 2 HEAeNH: 3HAYeHHS] COOTBETCTBEHHO COCTABIISUIH
48,15+9,44 nmonw/mn, 45,18+9,07 nmons/mi u 43,76+4,02 iMoib/MII, B TO BpeMsi KaK B KOHTPOJILHOM
TPYIIIE B 3TU K€ CPOKH OHU ObuH 23,26+2,42 iMomw/mit, 22,69+5,42 nvons/mit u 24,86+2,27 iMoIb/MIT.
Bwmecre ¢ Tem, Ha 3 u 4 Henenax HaOmoganoch peskoe cHmxkenue yposHs 5-I'MYK, koropsrii ctan B 1,6-2,2
pasa HIKe YPOBHsI, HA0IIO1aeMOT0 B KOHTPOIbHOM rpymie (14,66+£2,26 mmons/mi u 12,16+1,59 nmons/M
npoTuB 23,9442 38 nmons/Mi u 27,5+£34,05 mMoIb/MIT, COOTBETCTBEHHO).

5-HT B tpomborurax/ 5S-HT in platelets
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PucyHoOK 2. KOHLEeHTpauma CepoTOHNHA B TPOMOBOLMTAX Y HENONOBO3PENbIX KPbIC B MOHOKPOTA/IMH-MH-
AYLMPOBAHHOM MOAENN NErOYHOM apTepuaibHON rMnepTeH3nm

MpumeyaHue: * — CTaTUCTUYECKU 3HAYMMbIE OTIMYUA OT KOHTPOAbHOWM rpynnbl (p<0,05)

Figure 2. The concentration of serotonin in platelets in immature rats in a monocrotalin-induced model
of pulmonary arterial hypertension

Note: MCT - monocrotalin-induced model of pulmonary arterial hypertension; * — statistically significant
differences from the control group (p<0,05)

5-TNVK B mra3me/S-HIAA in plasma
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PucyHoK 3. KoHueHTpauma 5- TMYK B nnasme KpoBuM y HENOAOBO3PENbIX KPbIC B MOHOKPOTANNH-UHAYLN-
POBaHHOM MOAENN NEeroOYHOM apTepPUaNbHON TMNEepPTEH3UMN

MpumeyaHue: * — cTaTUCTUYECKU 3HAYMMbIE OTIMYUA OT KOHTPOAbHOW rpynnbl (p<0,05)

Figure 3. The concentration of 5-HIAA in the blood plasma of immature rats in the monocrotaline-induced
model of pulmonary arterial hypertension

Note: MCT - monocrotalin-induced model of pulmonary arterial hypertension; * — statistically significant
differences from the control group (p<0,05)
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5-T'YK B Tpomborutax/5-HIAA in platelets
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PucyHok 4. KoHueHTpauua 5-TUYK B TpomboumTax y HENONOBO3PEbIX KPbIC B MOHOKPOTaNIMH-UHAYL M-
POBAHHOM MOAENN NErOYHOM apTePMaNbHON TMNePTEH3NN

MpumeyaHue: * — CTaTUCTUYECKU 3HAYMMBbIE OTIMYUS OT KOHTPOAbHOM rpynnbl (p<0,05)

Figure 4. The concentration of 5-HIAA in platelets of immature rats in the monocrotaline-induced model
of pulmonary arterial hypertension

Note: MCT - monocrotalin-induced model of pulmonary arterial hypertension; * — statistically significant
differences from the control group (p<0,05)

[TonyueHHble pe3ynbTaThl yKa3bIBalOT HA CBSI3b MEK/y YBEJIIMUEHUEM KOHILEHTPALUU CEPOTOHMHA U 5-TH-
JPOKCHUMHIOIYKCYCHON KHCIIOTHI B TUIa3M€ KPOBH, a TAKXKE MPOTrPECCUPOBAHUEM JIETOYHOW apTepUaIbHON
TUIEPTEH3UU. B yacTHOCTH, MOBBIIEHUE YPOBHS CEPOTOHMHA B IIJIa3ME€ MOYKET MIpaThb BAJKHYIO POJb B
pazButuu JIAI. A uMeHHO: B TO BpeMsl KaK KOHLIEHTpPALMsI CEPOTOHMHA YBEJINYUBAETCS, OH aKTUBHO Me-
TaOOIU3UPYETCS, YTO MPUBOIUT K TOBBIIIeHUIO YpoBHs S5-I YK B ma3zme. CormacHO mpeamiecTBYOMIM
HCCIEN0BAHMAM, Y HEMOJOBO3PENBIX KPbIC B MOHOKPOTAJIMH-UHAYLUPOBAHHOM JIETOYHON apTepUabHON
runeprensuun yposeHb S-I'MYK noseimancs B moue [17]. DTy cBejeHUSs TOATBEPKAAIOT B3aUMOCBSI3b MEX-
Iy POCTOM KOHILIEHTpAIMM CEPOTOHMHA U €ro MeTaboIMUTa ¢ Pa3BUTHEM U MPOrPECCUPOBAHUEM JIETOYHOMN
apTepuajJbHON TMIIEPTEH3UU.

Takum 00pa3oM, MOKHO TMPEAIONOKUTh, YTO MOHOKPOTAJIMH CIIOCOOEH aKTHBHPOBATH MPOIECCHI, CBA-
3aHHBIE C CEPOTOHUHEPTUYECKON peryisuueil, 4To NpUBOAUT K (POPMUPOBAHUIO U IPOTPECCUPOBAHUIO JIe-
TOYHOW apTepualbHOM I'MIIEPTEH3UH y HEIOJIOBO3PENBIX KUBOTHBIX. DTOT MPOLECC MOXKHO ONMCATh KaK
«CEpOTOHMHOBYIO METIIIO», IJI€ Ha4yaJIbHOE MOBBIIIEHUE YPOBHS CEPOTOHMHA CIOCOOCTBYET JajbHENHIIEMY
pazButHio 3a0oneBanus. VIcxoas 3 MoMydeHHBIX JaHHBIX, MOXKHO paccMaTpuBaTh KoHIeHTpauoo 5-HT u
5-'MYK B KpoBM Kak JUarHOCTUYECKHUI MapKep JErOYHOM apTepruaJbHON THIIEPTEH3UH.

3akJi0ouenune

B xone uccnenoBaHus HEMOIOBO3PENBIX KPBIC C JIETOYHOW apTepUalbHON T'MIIEPTEH3UEH B MOHOKPOTa-
JIMH-UHAYLMPOBAHHON MOJIEIIH, C/IEJIaHbl CJIECIYIOIIHE BBIBOJIBI.

1. B TeueHne 4eThIpEX HEAETb SKCIIEPUMEHTA HA0II01a10Ch OBBILIEHUE YPOBHS CEPOTOHMHA B IIa3Me KPOBH.

2. Ha Tpetbeii u 4eTBEPTON HEACNAX MCCIEI0BAHUS YPOBEHb CEPOTOHMUHA B TPOMOOIIUTaX CHUXKAJICS.

3. KonuenTpanus 5-ruiJpoOKCUMHAO0IYKCYCHOM KHCIIOTHI B IJIa3M€ KPOBH YBEJIMUNBAJIACh HA MPOTSHKEHUH
BCETO MEPUOAA UCCIIETOBAHUS.

4. Konuentpanus 5S-I'MYK B TpoMOo1inTax noBelanach B TEYCHHE NEPBBIX CYTOK M NEPBBIX JBYX HEEIb
II0CJI€ BBEJEHUSI MOHOKPOTAJIMHA, HO 3aT€M, Ha TPEThel U YeTBEPTOMN HENEeNsAX, HAOII01aI0Ch CHUYKEHUE €€
YPOBHSL.

5. 3meHeHus koHueHTpanuil ceporonnsa u 5S-I'MYK B kpoBu MOTyT paccMarpuBarbes Kak JUArHOCTH-
Yeckrue OMoMapKephl JIETOUHOW apTepuaIbHON THIIEPTEH3UHN Y JeTeH.
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SEROTONIN AND 5-HIAA IN THE BLOOD AS MARKERS OF
ENDOTHELIAL DYSFUNCTION IN MODELING CARDIOPULMONARY
DISEASES

FSBEI HE Kazan SMU MON Russia, Kazan, Russian Federation

Abstract. The study analyzed the relationship between the concentration of serotonin and 5-HIAA in
blood plasma and the development of pulmonary arterial hypertension in immature rats. Objective: To
determine the concentration of serotonin and 5-HIAA in blood plasma and platelets in immature rats in
the monocrotaline model of pulmonary hypertension. Materials and Methods. In the study, 4-week-old
Wistar rats were given a single subcutaneous injection of monocrotaline (MCT) at a dose of 60 mg/kg to
form a model of pulmonary arterial hypertension. The concentration of serotonin (5-HT) and 5-hydroxy-3-
indoleacetic acid (5-HIAA) in blood plasma and platelets was determined using HPLC. The development
of pulmonary hypertension was assessed weekly for 4 weeks until the rats reached 8 weeks of age. Results.
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One day after MCT administration, the serotonin concentration in the blood plasma of the experimental
group was 317.1+80.6 pmol/mL, more than double that of the control group (157.9£79.1 pmol/mL).
Elevated serotonin concentrations persisted throughout the observation period, exceeding control values
by 279%, 386%, 354%, and 318% at 1, 2, 3, and 4 weeks, respectively, with high statistical significance.
The concentration of 5-HIAA was higher than that of the control group and remained elevated over 4
weeks, exceeding the control group values by 156%, 205%, 155%, and 201%, respectively. An increase
in 5-HIAA concentration in platelets was noted immediately after MCT administration, continuing for
the first two weeks (48.15+£9.44, 45.18+9.07, 43.76+4.02 pmol/mL compared to 23.26+2.42, 22.69+5.42,
24.86+2.27 in the control group). In weeks 3 and 4, there was a sharp decrease by 1.6-2.2 times in serotonin
and 5-HIAA concentrations compared to the control group. Conclusion. A connection between increased
levels of 5-HT and 5-HIAA with the progression of PAH was established. The rise in plasma serotonin
levels activates its metabolism, leading to an increase in 5-HIAA concentration in plasma. This relationship
confirms the dependency between elevated serotonin and its metabolite concentrations with the development
and progression of pulmonary arterial hypertension. Moreover, it suggests that MCT activates processes
related to serotonergic regulation, leading to the formation and progression of PAH in immature rats in
the monocrotaline model, initiating a «serotonin loop» characterized by an initial serotonin elevation that
further contributes to pulmonary arterial hypertension development. Given the obtained data, serotonin and
5-HIAA concentrations can be considered peripheral biomarkers of pulmonary arterial hypertension.

Keywords: serotonin, pulmonary hypertension, monocrotaline, immature rats, 5-hydroxyindoleacetic
acid, plasma, platelets
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