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COCTOAHUE OBMEHA L-TPUNTO®AHA B YCJ/10BUAX NOAOCTPOIo
OnbITA noA BJINMAHUEM OJTIUTO®UPLIUKJTOKAPBOHATA
B CYBTOKCUYECKUX [O3AX"
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XapbKkoBckasi akageMusi MOCNeAMNIIOMHOro 0Gpa3oBaHusi, I. XapbKoB

Ha 40 crareBo3pinnx wypax rnonysasayii Bicrap B riiaroctpoMy A0C/41 BUBYEHO Ait0 Ma/imx CyOTOKCUHECKUX O3 KCEHOOIO-
TUKa - ostire@ipuikiokapboHara mapku [1-803 3 pospaxyHky 1/10; 1/100 i 1/1000 /1[50 Ha opraHi3m. Y cupoBarLi kposi
JOCTTIAHNX | KOHTDO/IbHUX TBAPUH BU3HAY3/IM BMICT L-TPUNTOMAaHY Ta Horo METabo/iiTiB - CEPOTOHIHY, MEIATOHIHY, 5 -
OKCiHAONYKCYycHOU  kucnoty  (5-OIVK), TBapuHHOro iHAiKkaHa, B [eYiHLi aKTUBHICTb DEPMEHTY TPUNTOPDaH-2,3-
Aiokeurerasn (TAHO). Y cupoBatyyi KpoBi BUSHAYaBCS TaKOX O4MH 3 KIHLIEBUX MTPOAYKTIB OKUCHOIO AE3aMIHyBaHHS aMIiHO-
KUC10T, GioreHHux amiHiB, rypuHOBUX a30TUCTUX OCHOB Ta iH - amiak (NH3). BcraHosseHo, 1o kceHobiotuk B 1/10 i
1/100 71150 3HmKyBaB BMICT y 1/1a3Mi KDOBI ME/IATOHIHY | TPMITODAaHy HAa T/1i MiABUILYEHHS CEPOTOHIHY, 5-OIVK, iHAIKaHa,
amiaky 1a aKTMBHOCTI B rieyqiHlyl ggpepmeHTy THO. Pe3ynibTratv CBiA4YaTs, Lo o/tiroe@iplikiokapborar 8 1/10 i 1/100 /1450
npU3BOANTb [0 ITIMOOKOIrO NOPYLLEHHS BIIKOBOIro, HEVPOMEAIATOPHOIO, rOPMOHA/IbHOI0, KOQaKTOPHOIoO 06MiHIB B opra-
HI3MI LYypIB.
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iHOMKaH, nediHka, cMpoBaTka KpoBi LLypiB.
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BcrynneHue

3a nocnegHue AecATUNeTUs CUHTe3NpPOoBaHbl AecAT-
KW, @ TO N COTHW ThICAY HOBbIX XMMWUYECKMNX BELLECTB, 3a-
YacTyl0 XMMWYECKN CTOMKMX, BbICOKOAKTUBHbLIX, Obna-
AaloLWNX BbIPAXKEHHON OGUOTPOMHOCTBIO, K KOTOPbLIM Ye-
NOBEK 3BONIOLMOHHO He aganTuposaH [7,3]. BosHuk 3Ha-
YUTENbHBIN PaspbiB MeXdy BbICOKOW CMOCOBHOCTLIO CO-
BPEMEHHOW LIMBUNM3aLuM Co34aBaTb HOBbIN XMMWUYECKUNIA
noTeHuman um orpaHW4eHHbIMU BO3MOXHOCTAMW MO HeW-
TpanusauuMu BpPedHOro ero BO3AeNCTBUS Ha dropy u
ayHy. Takas cuTyaums obecrneumsaeT peasnbHble ycro-
BMSA ANs (DOPMUPOBAHUS Pa3fNYHbIX 3KONOrmyeckn oby-
CMOBMIEHHbIX 3aboneBaHWn U NaTONOrMYecKUX COCTOS-
HWA. BMmecTe ¢ TeM, MexaHn3Mbl AeNCTBUA MHOTUX XUMU-
YeCKUX COeAMHEHUM M UX KoMBuHaumn B GONbLUMHCTBE
Crny4yaeB OCTalTCsl He M3yyeHHbIMK [4]. HeobxoammocTb
BCECTOPOHHEro U rnyboKoro usy4yeHuss naTtoxXMmmn4eckmx
MexaHM3MoB (DOPMMPOBAHWNS MNAaTONOrMYECKUX COCTOS-
HWIA, TECHO COMpsKeHa C pa3paboTkor npodunakTnye-
CKMX  MEeponpusiTUi 1N KOPPEeKUWMen  CTPYKTypHO-
MeTabonnyeckMx HapyLUEeHWn, KOTOpble BO3HMKAKOT B yC-
NOBUWSAX ONUTENBHOrO CyOTOKCMYECKOro BO3AEWCTBUSI Ha
opraHuaM xummudeckmx BellectB [8]. OcobeHHO akTyanb-
HOW 3Ta 3ajava CTaHOBUTCHA AN HOBbIX U COBEPLUEHHO
He MW3YYeHHbIX XWMUYECKUX COEeAMHEHWUW, CMOCODHbIX
OKasblBaTb He TOMbKO HENOCPeACTBEHHOE TOKCUYecKoe
AeNCTBME Ha OpraHnam, HO M hOpMMpPOBaTbL pasBuUTUE
BO3MOXHbIX OTAANEHHbIX 3PEKTOB-MyTareHesa, KkaHLe-
poreHesa, arteporeHesa, WMMYHOMNOrMYeckon HegocTa-
TOYHOCTM, TepaToreHesa u Ap. B cBs3u ¢ aTum, nsyyeHve
naTon3NoNOrMyecknx MexaHu3mMoB AeiCTBUS Ha opra-
HWU3M MarbIX CyOTOKCUYECKMX [03 KCEHOOMOTUKOB SABIS-
eTca nepBooyvepenHon 3ajadern B COCTaBNeHUU NPOrHo-
3a MOTeHUManbHONW ONAacHOCTU HOBBIX XMMUYECKUX CO-
eOVHEeHU, KOTOpble HAaxOASATCA Ha CTaguM OMbITHOrO
Npoun3BOACTBa U BHEAPEHUS B HAPOAHOE X035NCTBO. JTO

B NMOJIHOM Mepe OTHOCUTCS U K HOBOMY XMMWYECKOMY CO-
€OVHEHNIO  MPOMBILNIEHHOCTU  MOSIMOKCUMPONMUIIEHMNO-
nvonoB — onuroadupLmknokapboHaTty, KOTOpbI Hallen
LUMPOKOE MPUMEHEHME B Pa3fnyHbIX OTPacnsX HapO4HO-
ro Xo3ancTea Ang MorlydyeHus1 SANOKCUAHbLIX CMOS, MaKoB,
amarnen, nnacTtmacc, NeHonnacToB, TEPMONNacToB M Ap.
[4,8,9]. YunTbiBas Bbllecka3aHHOe, Lenbko paboTbl sB-
NANOCh U3yYeHne BIUSIHUST CyOTOKCUYECKUX [03 Onuro-
acpmpumknokapboHaTta, B YCNoBMAX ANUTENbHOrO NocTy-
NMeHns B OpraHn3mM, Ha 06MeH He3aMeHUMOWN aMUHOKMC-
notel L — TpynTodaH B NOoAOCTPOM OMbITE.

MaTepuanbl 1 MeToAbl UCCIeO0BaHNS

Mporpamma wnccnegoBaHus npegycmaTtpvBana npo-
BeJeHNe MoJOCTPOro TOKCUKONOrMYECKOro onbiTa Ha Mno-
noso3pernbix 6enbix Kpbicax nonynsuun Buctap, maccon
180-200 r. B cooTBETCTBMU C YCNOBUSAMU IKCMIEPUMEHTA
XMBOTHblE €XeAHEBHO Ha MpOTsXeHUn 45 CyToK yTpom
[0 KOPMIEHUSI C MOMOLLbIO MeTarnnmnyeckoro 3oHaa nog-
Bepranvcb nepopanbHON 3aTpaBke BOAHbIMW pacTBopa-
MU onuracmpuuknokapboHata mapku M-803 13 pacyeta
1/10; 1/100 n 1/1000 NAso. KoHTponbHasa rpynna nony-
Yana CcoOTBETCTBylOLME OObembl NUTbeBon BOAbl. Ha
OCHOBaHMM NapamMeTpoB OCTpon TokcuyHocTu [1-803 oT-
HOCUTCA K MarnoTOKCUYHbIM COeAuHeHusM (4 knacc
onacHocTh), He 06nafaloWMM KyMYyNSTUBHLIMWU CBOWCT-
BamMW 1 BWAOBOW 4yBCTBUTENMbHOCTbIO. CpegHecmep-
TenbHast po3a (J10so) anst 6enbix Kpbic Oblna ycTaHOB-
neHa Ha yposHe 18,75 r/kr Maccbl XMBOTHOrO, a KO-
duumeHT kymynsauum (Kk) Ha ypoBHe 7,82. Bbibop aaH-
HOro KCeHoOMOTMKa NS HayyHblX uccnegoBaHui Obin
060CHOBaH OTCYTCTBMEM MPOrHOCTUYECKOW XapakTepu-
CTUKM MOTEHUManbHON OMacHOCTU ANs TEnnOKPOBHbIX
XMBOTHbIX M Yenoseka, OonblwyMn obbemMamu Mpomns-
BOACTBA, LUMPOKUM KOHTAKTOM HaceneHus C AaHHbIM
KCEeHOOMOTMKOM, a Takke HeobxoaMMocTbilo 06OCHOBa-
HUS TUIMEHNYECKUX HOPMAaTMBOB B KayecTBe npeaeribHo

* UnTyBaHHA npuw aTectauii kaapis: barmyr U.FO. CocTosiHme 06MeHa L-TpuntogaHa B ycIoBuSX 0GOCTPOMO OfbITa 104 BIMSHUEM
OIMro3QupLUNKIIOKapboHaTa B cybTokcndeckux 4o3sax [/ Mpobnemun ekonorii i meanumHn. — 2014, — T. 18, NQ 1-2. — C. 50 -53
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AOMNYCTUMBIX KOHLEHTpauui B oBbekTax OKpyxaroLien
cpedbl. lMpoBegeHne MoJOCTPOro OMbiTa COMPOBOXAA-
nockb cobntogeHnem 6noaTvkM 1 npuHUMnos «Esponein-
CKOW KOHBEHLUMMW O 3aliuTe MO3BOHOYHbIX XKMBOTHBIX, KO-
TOpble MCNOMb3YTCA ANS HayYHbIX U APYrux Lenem» -
Crpacbypr, 1985 r. Bcero 6b1no ncnons3oBaHo B aKcne-
puMeHTanbHoM Yactu pabotbl 40 Genbix Kpbic, Nno 10 B
KaXK[,oM ONbITHOM Y KOHTPOJSTbHOW rpynne.

Wccneposanne obmeHa TpuntodhaHa npepycmatpu-
Banu onpegeneHne B CbIBOPOTKE KPOBW OMbITHLIX N KOH-
TPOMbHBIX XUBOTHBIX COAepxaHus L-TpuntodhaHa n ero
MeTabonnToB — CEPOTOHMHA, MenaToHMHa, 5 — OKCMHAO-
nykcycHon kucnotbl (5-OUNYK), XMBOTHOrO MHAUKaHa, B
neyeHn  aKTMBHOCTbL  depmeHTa  TpunTodaH-2,3-
anokcureHassl (THOO). B coiBopoTke kpoBM onpegensncs
TakKe OOMH U3 KOHEYHbIX MPOAYKTOB OKUCIUTENbHOIo
AEe3aMUHMPOBAHNSA aMWHOKMCIOT, BUOreHHbIX amMWHOB,
MYPUHOBbIX A30TUCTbIX OCHOBaHWA M Ap. — aMMuaka
(NH3). OnpeaeneHne aMmmmaka B CbIBOPOTKE KPOBU OCY-
LLEeCTBMNANOCL METOAOM MOHOOBMEHHOW XpomaTtorpadum
Ha noHutax. [locne pasgeneHust cybcTpaToB Ha MOHW-
Tax peructpaumns koHueHTpaumn NH3 ocywecTenanach
Ha aBTOMaTM4YeCKOM aHanusatope amuHokucnot T-339
(Yexus). TpuntodaH 1 ero metabonutbl o06MeHa — cepo-
TOHUH, 5- ONYK onpegensnuck no Atack C., Magnusson
T. [10]. MenaToHMH nccnenoBancs UMMYHOEPMEHTHBIM
MEeTOAOM C MOMOLLbI0 MOHOKIOHanbHbIX aHtuTen. Ans
3TUX LUenen ncnonb3oBarncsa Hadop peaktuesoB Melatonin
ELJSA (Hamburg). Kat-N2RE 54021. O cyHKUnoHanb-
HOM COCTOSIHUM MPOLECCOB MPeBpaLleHNsi aMUHOKUCIOT
B TONCTOM KULIEYHWKE MOoA BAMSHWEM MUKpodnopbl u
obesBpexuBaloLler PYHKUMN NeYeHn Cyaunu no Konu-
YeCTBY KOHEYHOro npoaykra obmeHa TpuntodaHa — xu-
BOTHOMO MHAMKaHa B CbIBOPOTKE KPOBW OOLLENPUHATLIM
meTogom [2]. WN3BecTHo, 4TO L-TpyntodhaH dABnsieTcs
crabunumsatopom depmeHta TOO. CnocobeTByss obpa-
30BaHUI0 YCTOMYMBOrO KOH(OPMALMOHHOTO COCTOSIHUS,
TAO neuyeHn obnapaet abcomnoTHOM cybcTpaTHOW cne-
LMPUYHOCTBIO MO OTHOLLEHWM K L-TpuntodaHy un kaTa-
nmM3vpyeT HeobpaTumylo KIOYEBYHO peakuuio kaTabo-
nM3mMa aMMHOKMCIOTbI MO KMHYPEHWHOBOMY MyTW ee ob-
MeHa ¢ obpasoBaHueM N-hopMUNKMHYpeHuHa, a B no-
CneacTBMM OQHOMO U3 KIMHYEBbIX KOHEYHbIX MeTabonuTos
— HA+. OT0T chepMeHT yckopsieT BCTpaMBaHWE MOJIEKY-
NAPHOrO KUCMopoda HeMocpeACcTBEHHO B MOMEKyny
L-TpuntodhaHa, a katanusmpyemas Um peakuums sBnseT-
CAl CKOPOCTb NUMUTUPYIOLLEN cTaguen npesBpalleHus
cybctpata. AktuBHocTe TAO onpegensnu no Badawe
A.A. - B., Evans M.[11]. CTaTucTuyeckyto 06paboTky pe-
3ynbTaToOB UCCEA0BAHUS BbIMOMHANN C WUCMONb30BaH-
em kputepus CtblogeHTa-Puiuepa.

Pe3ynbTaTbl UCCIEAO0BAHUSA U UX OGCY)KHeHMe

MN3yueHne BnusiHMs onuroadupumuknokapboHata [1-
803 Ha 06MeH CKOpPOCTb NMMMUTMPYIOLLEA aMUHOKUCIIOTbI
L-TpunTodpaHa obHapyxuno, 4to KceHobuoTtuk B 1/10 u
1/100 J1A50 cHwxan cogepxaHue B nra3me KpoBu mena-
TOHMHA U TpunTodaHa Ha POHE MOBLILLIEHUSS CEPOTOHM-
Ha, 5-ONYK, nipgukaHa, ammuaka u akTUBHOCTU B NeYeHn
depmeHTa TOO (tabn.). Tak, L-TpuntodaH cHuxkancsa Ha
39,04% wn 21,64%, menatoHuH Ha 73,79% n 53,23% npu
3TOM CEpPOTOHMH noBbiwancs Ha 721,42% un 560,71%, 5-
OWYK Ha 454,76% wn 326,19%, nHaukaH Ha 269,56% u

179,13%, ammunak nosbiwanca Ha: 128,34% wn 92,3%,
COOTBETCTBEHHO nog BnusiHnem 1/10 n 1/100 NA50. Us-
BECTHO, YTO TpMNTOhaH SABMNAETCA WCTOYHMKOM 0bBpaso-
BaHMS HUKOTMHaAMUAOHbIX KopepMeHTHbIX popm (HAL+ n
HAO®) ButamuHa PP — HuauumHa, cuHTesa GuoreHHoro
MOHOaMWHa — CEPOTOHMHA, FTOPMOHA — MENaToHWHa, WH-
OyKTopa KneTovHon AuddpepeHuMpoBkM 1 nponudepa-
umn — 5 — okcumHgonaueTtaTa, KOTopble CMOCOOHbBI OKa-
3blBaTb 3HAYMTENbHOE BMMSHME HA OOMEHHbIE MPOLIeCChI
pa3nnyHbIX OPraHoB M TKaHewn opraHuama [5]. Beino ybe-
OWNTENbHO NoKasaHo BrUSHUE CEPOTOHUHA Ha MeauaTop-
Hble NpoLecchbl B HEPBHOW CUCTEME, OH BbINOMHSET POsb
MECTHOro perynatopa yHKUuiA nepudepunyeckux opra-
HOB U TKaHEN, SIBNAETCS MOLLHbIM COCYAOCYXWBaKOLLUM
areHToM ”  CTUMYMSTOPOM  COKpalleHus  rnagko-
MbILLEYHbIX TKAHEN.

Oxkono 95% cepoTOHMHA B3POCIOro YenoBeka Bbipa-
b6aTbiBaeTCs B 3HTEPOXPOMAMUHHBIX KMeTKaxX KULLIEYHU-
ka. OcTanbHasi YacTb €ro HaxoAWUTCA B TYy4YHbIX KreTkax
COEOUHUTENbHON TKaHW KOXW, CEene3eHKu, NneyeHu, nou-
Kax, Nnerkux, anuguae, Kope rofioBHOr0 Mo3ra, runotana-
myce, TpombouuTax kposu 1 ap. [5]. L-TpuntodaH u He-
nocpeacTBEHHbIN NPeaLeCTBEHHUK CEPOTOHUH, SBNSIIOT-
ca cybcTpatamu ons cMHTE3a ropmoHa anudusa, obec-
neynBalLLero UMpkagHble puTMbl MeTabonuyeckux npo-
LLleCCOB B OpraHnu3Me — MenaToHuHa, KOTOpbIn 06pasyeT-
ca nytem N-aueTunupoBaHust 1 NocrneayoLero MeTunm-
poBaHUSA 5-okcuTpunTamuHa [6]. ATOT rOpMOH perynu-
pyeT MosnoBoe co3peBaHue, TENNOOOMEH, AbixaHne, BOA-
Ho-coneBoli 06MeH, 6o0ApCTBOBaHUE, LUMPKAOHYO AMHA-
MUKy OOMEHHbIX NMPOLIECCOB B pPa3fNYHbIX OpraHax u Tka-
HSIX OpraHvM3ama B 3aBUCUMOCTU OT BPEMEHU CYTOK, CE30-
HOB roga, sIBNSIeTCS UMMYHOMOZYIATOPOM M aKTUBHbIM
cybctpaTtom, obnagalowmm aHTUpagukanbHbIMU U aHTU-
nepekncHeIMK ceorcTBamn 1 ap. Bmecte ¢ Tem, L- Tpun-
TohaH MOXeT MpeBpaLwaThbCs B XeNnygoYHO-KULLIEYHOM
TpakTe noA BNUsiHUEM MUKPOIOPbLI TONICTOrO KULLEYHU-
Ka B MHZOIM, CKaTos, Kpe3orn v Ap. UHAOMbHbIE NPOM3BO/-
Hble. KOHEYHbIM NPOAYKTOM 3TUX NpPeBpaLLEHNIA, SKCKpe-
TUPYEMBIX C MoYol sBNsSieTCS B OCHOBHOM 5-
oKcuvHAonaueTaT, KOTOpbI BbICTYMaeT CUIbHbIM MUTO-
reHHbIM (hakTopoM andppepeHUMpoBKN 1 Nponudgepaunm
ObICTPO OOHOBRSKLWNXCA TKaHel [5,6]. DTN HapyweHus
XapakTepu3oBanMcb W CyLWECTBEHHbIM MOBbILLIEHVEM
npoayKTa OKUCIUTENbHOMO Ae3aMUHUPOBAHUS aMUHO-
KUCNOT, GUOreHHbIXx MoHoamuHoB — ammuaka (NH3), a
TakKe >XUBOTHOrO uHAukaHa (Tabn.). MN3BecTHo, 4TO
rMaBHbIM, €CNMN He EeAWHCTBEHHbIM MEXaHW3MOM, Mo-
CpeACTBOM KOTOPOro akTuBHOCTb TAO BnMseT Ha CMHTE3
CEpOTOHMHA B OpraHvMame, CMyXWT W3MEHEHWE YPOBHS
cBobogHoro L-tpuntodhana [5,6]. MiccnepoBaHusa oOHa-
pyXunu nosbiweHne aktupHoctM TOO M cCHuXeHue co-
aepxaHua L-TpyntodaHa B CbIBOPOTKE KpoBu. B aTux
MeTabonmMyecknx YCrnoBusiX OTKpbIBAeTCA MNyTb MOBbI-
LLEHHOro cuHTe3a koepMeHTHbIX chopm HAO+ n HAQD
HeobXxoanMbIX ans yCcUneHus OKUCNUTENbHO-
BOCCTaHOBUTENbHbIX MpoueccoB, AnddepeHUnpoBKM 1
nponudepauum, Kak pesynbTart 3aLMTHO-
NPUCNOCOBUTENBHBIX peakuuii opraHuaMa, KoTopble Ha-
npaeBneHbl Ha aKTUBAaLMIO BOCCTAaHOBUTENbHbIX CUHTE30B
B YCMOBUSX CyGTOKCUYECKON TOKCUdMKaLIMK.

Tabnuua

BnusHue onuzoagupyuknokapboHama 1-803 Ha cocmosiHue obmeHa L-mpunmogbaHa 8 ycriogusix cybmoKcu4ecko2o 0rumenbHo20

nocmynieHus 8 opeaHu3m.
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KoHTponb 1/10 1/100 1/1000

L-tpunTtodaH (MKm/) 68,413,2 41,7+2,8* 53,6+3,5" 49,6+4,3
CepoTOHUHM (MKM/1T) 0,56+0,04 4,6+0,52* 3,7+0,46* 0,53+0,05
5-OUYK (mMkm/n) 0,42+0,02 2,33+0,18* 1,7940,14* 0,38+0,04
MenaTtoHuH (nkr/n) 178,5+7,3 46,8+4,10* 83,5+6,2* 184,7+8,5
MHaunkaH (Mkm/n) 2,3+0,26 8,5+0,76* 6,42+0,57* 2,17+0,24
AmmMumak (Hvonb/n) 24,7+1,54 56,4+4,3* 47,5+3,3* 26,4125
Tﬂg,ﬁ;‘p"gg;(‘g’_";ﬁgﬁ;”"' 36,527 71,645,8* 63,7+4,9* 35,6432

lMpumeyaHue:* paznudusi docmosepHsbie, p<0,05

Perynsuna TOO ocywecTBnsieTcs no tuny obpaTHoi
CBSI3M KOHEYHbIMWU NPOAYKTaMU KUHYPEHWHOBOIO MNyTU
obmeHa L-tpuntodpara - HAOQ® u HAOD'. Axtusauus
epMeHTa conpsikeHa ¢ MOBLILLIEHMEM COAEPXAHMUS CyO-
cTpata okucnenuss - L-tpuntocbaHa. MonoxuTenbHbIMU
akTneaTopamu cepmenta TOO sBNSAOTCS WMOHbI cu®,
remMaTtuH, doeppureM 1 6-aMUHONEBYNEHOBas KucnoTa (6-
AJTIK). F'emuH, npu atom, aensieTca kocdepmeHTom TOO.
CywecTtBeHHoe noBbiweHne akTneHocTn TAO nossonseT
CyOWUTb O CHWXEHUM BENOKCUHTETUYECKON (DYHKLMN CUH-
Te3a remornobuHa, B pesynbTaTte 4Yero reM okucnsieTcs
KMCINOPOAOM B FEMUWH, SIBMSIOWMUACA KODEPMEHTHBIM akK-
TMBATOPOM [aHHOro (PepMeHTa, a C ApPYro CTOPOHbI —
oKkncneHHas popma rema (reMuH) TOPMO3UT aKTUBHOCTb
MUTOXOHAPUANbLHOIO 3H3UMA G-aMUHOmNeByneHar-
CMHTa3bl, KaTanusvpyloLwen MepBylo peakuuio CuUHTe3a
rema u3 CykUuHUN~KoA 13 rmvuuHa — G-aMUHOIEBY-
NEHOBOW KUCNOTbI.

O6HapyxeHHble n3MeHeHns B 0bmeHe L-TpuntodaHa
n aktmHocTn T[O MOXeT CBMOETENbCTBOBATb O Hapy-
LUEHWN COMPSKEHHBLIX MeTaboNMYeCcKnx NPoLLECCoB, CBSI-
3aHHbIX C aHabonuyeckumyn n katabonmyeckumm npe-
BpalleHnsimu ©GenkoB, HenpomeanaTopoB, TFOPMOHOB,
MHOYKTOPOB AnddepeHuUnpoBkM 1 nponudepaumm, Ko-
HeYyHbIX MeTabonutoB o6mMeHa W Op. 3HauuTenbHas
YacTb meTabonuTa L-TpuntodaHa, GuoreHHoro ammHa —
CEpPOTOHMHA, NOABEPraeTcsl OKUCNUTENBHOMY Ae3aMUHK-
poBaHuio ¢ obpasoBaHuem ammuaka, H.O,, anbaernaa,
5-OUYK, npu aToM npespalleHve TpuntodaHa MOXeT
ObITb CBA3aAHO U C CMHTE30M MENaTOHWHA, YPOBHU KOTO-
poro ObINN CYLLECTBEHHO Hwxke nog BnvsHuem 1/10 un
1/100 J1As0 onuroadpmpumknokapboHata. CepoTOHMH 3a-
HUMaeT NPOMEXYTOYHOE MOJIOKEHNE Mexay ropMOHaMu
1 HelipomeamaTopamu. OTOT MeamnaTop CyXuBaeT apTe-
puvonbl U NOBLILLIAET apTepuarnbHoe AaBneHue, yeunuea-
€T nepucTanbTUKy KULLEYHMKA, OKa3blBAaeT aHTUANYpPETH-
Yyeckoe gencTeue. B ueHTpanbHOM HEpPBHOWM cUCTeMe ce-
POTOHVH BbINOSMHAET OYHKUMIO Meauatopa U siBMnsieTcs
MCTOYHMKOM CUHTE3a B 3nudum3e ropMoHa MenaToHWHa.
JInTepaTypHble UCTOYHUKM CBUAETENbCTBYHOT, YTO Mena-
TOHVH B HeOHaTanbHOM Mepuoge pasBUTUSA BIUSET Ha
anddepeHumanmio LEHTPOB FOMIOBHOMO MO3ra, KOHTPO-
NpyoLLYyo OYHKLMIO roHa4 U HaAnNoYeyYHUKOB B «KPUTU-
YyeckoMm» nepuoge passutua [5,6]. OH yrHeTaeT cekpe-
LU0 rOHaZOTPONMHOB B rMnoTanamyce u obycnoesnusaeT
aHTaroHUCTUYECKUE B3aWMOOTHOLLEHUS MeXIY 3TUM op-
raHoM W MOJNIOBbIMMK Xene3amu, ABNASCh unsmornoruye-
CKUM  MHIMOUTOPOM MNpEXOEBPEMEHHOrO MOMOBOro Co-
3peBaHus. EMy npuvHagnexut BaxHas ponb B paboTe
MexaHuaMa «BuOoMNorMyeckMx 4acoBs», MNEepPUOSUYHOCTU
aKTMBaLUuM M MHIMOMpoBaHUS yHKUMIA opraHuama B
pa3Hoe BpeMsi CyTOK, ce30HoB roaa [1,5,6].

PesynbTaTtbl OAMHAMUKM CEPOTOHMHA WM MenaToHWHA
YKasblBalOT O CEpPbE3HON AUCHYHKLUM HENPOSHOOKPUH-
HOW CUCTEMbI B PErynauum CTPyKTypHO-MeTabonuyeckmx
NpoLECCOB U MeXaHu3mMax pa3BUTUS NaTONOMMYECKUX co-
CTOSIHUI. YPOBEHb OOHOMO M3 KOHEYHbIX NMPOAYKTOB 06-
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MeHa L-TpunTodaHa — XMBOTHOrO MHAMKaHa Obin 3Ha4m-
TenbHO noBblweH noa enusHuem 1/10 n 1/100 NOso onu-
roachmpumknokapboHata, 4TO noaTBepxAaeT yBenuye-
HVWe obpa3oBaHNA KOHEYHOro TOKCMYHOrO MpoaykTa pac-
naga L-tpuntodaHa — nHgona. 3Tn AaHHble cBUAeTerb-
CTBYIOT O HapyLUEHUWN MPOLECCOB, KOTOPbIE CBS3aHbl C
nuwiesapeHnem 6enkoB Ha OHE BO3MOXHOIO M3MeHe-
HUS  MUKpOBMONormyeckoro npodunsa KuLeYHuKa, co-
NPSKEHHbBIX C Pa3BUTMEM THUMOCTHBIX MPOLECCOB W AnC-
GakTepro3oM [2]. BmecTe ¢ TeM, nccnenoBaHusi Nokasbl-
BalOT Ha aKTMBALMIO AEeTOKCMKALMOHHOW (OYHKLUMM neye-
HW, YTO NOATBEPXOANOChb YyBENMUYEHWEM B CbIBOPOTKE
KpOBW MHOOMa, CBA3aHHOrO B BUAe 3dMpOCepHOW K1Cro-
Tbl C KanMeM Unu HaTpuem (MHAUKaH). isBecTHO, YTO oa-
HUM 13 meTabonmToB obmeHa L-TpuntodpaHa ssnsieTcs
3-rmgpokcmnaHTpaHunosas kucnora, obnagawowas aHTu-
oKCMAaHTHbIMKM cBoncTBamu. OHa oTnunyaeTcs cnocob-
HOCTbI0 BOCCTaHaBnMBaTb O-TOKOEPOr, acCoLMUPOBaH-
HbIW C nunonpotemMgamu Huskow nnotHoctu (JIMHIM).
AHanu3  nonydyeHHbix  pesynbTaTtoB  obmeHa  L-
TpuntodaHa n ycuneHve aktmsHoctu TAO npu Tokcmdu-
Kauumn onuroadupumkrokapboHaTom, cnocobHO BHOCUTL
onpedeneHHbI BKNag B YCrosns hopMmMpoBaHns Koone-
paTvBHOrO B3aMMOAencTems OKCMAAHTHO-
AHTMOKCMAAHTHOrO roMeocTasa, KOTOpbI MoxeT ObiTb
COMpsKeH C YycuneHnem CBOOOAHO-pagMKanbHbIX Npo-
LileccoB, aKTMBaUMeEW MEePeKUCHOro OKUCIEHUS NUnuaos,
OKVUCNUTENbHON Moaudukaumen 6enkoB u pasBUTUEM
MeMOpaHHOW NaTonormun.

BbiBOAbI

M3yyeHne obmeHa L-TpuntodhaHa y SKCnepuMeH-
TanbHbIX XMBOTHBIX CBUAETENbCTBYET, YTO ONUroadup-
umknokapboHat B 1/10 n 1/100 J1Os0 npuBoamnT K rnybo-
KOMY HapyLleHuo GenkoBoro, HepomMeamaTopHOro, rop-
MOHarbHOro, koakToOpHOro 06MeHa, CONPOBOXAAKLLNX-
Csl 9HOOTOKCEMUEN, KOTOpas noATBeEpXAanach ysenuye-
HMEM B CbIBOPOTKE KPOBMW COAEPXKaHWUA ammuaka U npo-
M3BOAHOTO MHAOMNA — MHAWKaHa, 4YTo siBnseTca Hebnaro-
NPUATHBIM MOKa3aTernieM OLEHKM COCTOSHUSA roMeocTaTu-
Yyeckow yHKUMM opraHuama. MccnepgoBaHus nokasbiBa-
0T, YTO AEeNCTBUE KCEHOOMOTUKA MOXET COMpOBOXAATb-
Csl MONUTPOMNHLIMU HAPYLUEHUSIMU CO CTOPOHbI Pasnuy-
HbIX OpPraHoB, CUCTEM U (QYHKLMIA, B OCHOBE KOTOPbIX Ne-
XWT cBOOOAHOpaAMKanbHas NaTonorMs 1 OKCUAATUBHBIN
cTpecc.
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ENGLISH VERSION: STATE OF EXCHANGE OF L-TRYPTOPHAN IN
THE SUBACUTE EXPERIMENT UNDER INFLUENCE OF
OLIGOETHERCYCLOCARBONAT IN THE SUBTOXIC DOSES’

Bagmut I Yu.
Kharkov Academy of Postgraduate Education, Kharkov, Ukraine

The effects of small doses of sub-toxic xenobiotic - oligoethercyclocarbonat type P-803 at the rate of 1/10; to 1/100 and
1/1000 of the body LDs, investigated were in 40 adult Wistar rats in the subacute experiment. In the blood serum of ex-
perimental and control animals the content of L-tryptophan and its metabolites - serotonin, melatonin, 5 - oxigindola-
cides acid (5-OIAA), animal indican in liver enzyme activity tryptophan-2,3-dioxygenase (TAR) were were determined.

The serum s also one of the end products of oxidation deaminationof amino acids, biogenic amines, purine nitrogenous
bases, etc. - ammonia (NH;). It was established that xenobiotic 1/10 and 1/100 of reduced content of LDs, in plasma of
melatonin and tryptophan against increase of serotonin, 5-OIAA, indican, ammonia and enzyme activity in liver TAR. The
results indicate that oligoethercyclocarbonat 1/10 and 1/100 LDs, leads to profound disruption of protein, neurotransmit-

ter, hormone, cofactor metabolism in rats.

Keywords: xenobiotics, L-tryptophan, serotonin, melatonin, 5 - oxigindolacides acid (5-OIlAA), animal indican, liver,

blood serum of rats.

Introduction

Over the past decade synthesized dozens or even
hundreds of thousands of new chemicals are often chem-
ically resistant, high-level, with pronounced biotropicality
to which a man is not evolutionarily adapted [7, 3]. A sig-
nificant gap between high ability of modern civilization to
create a new chemical potential and limited capacity to
neutralize its harmful effects on the flora and fauna origi-
nated. This situation provides the real conditions for the
formation of various environment-related diseases and
conditions. However, the mechanisms of action of many
chemical compounds and combinations thereof, in most
cases remain unexplored. [4] The need for extensive
study pathochemical mechanisms of pathological states,
is closely connected with the development of prevention
and correction of structural and metabolic abnormalities
that occur in long-term effects on the sub-toxic chemicals
[8]. Particularly relevant for the task is new and complete-
ly unstudied chemical compounds capable of not only the
direct toxic effect on the body, but also of shaping the
development of possible long-term effects of mutagene-
sis, carcinogenesis, atherogenesis, immune deficiency,
teratogenesis, etc. In this regard, study of pathophysio-
logical mechanisms of action on the organism of small
subtoxic doses of xenobiotics is the first priority in making
a forecast of the potential dangers of new chemical com-
pounds, which are at the stage of pilot production and
implementation of the national economy. This fully ap-
plies to the new chemical compound industry polyoxy-
propylene - oligoethercyclocarbonat, which is widely used
in various industries for epoxy resins, lacquers, enamels,
plastics, foams, thermoplastics, etc. [4, 8, 9]. Given the
above, the purpose of the work was to study the effect of
sub-toxic doses oligoethercyclocarbonat, in long-term up-
take, the exchange of essential amino acid L-tryptophan
in subacute experience.

Materials and methods

The research program included a subacute toxicology
experiment on mature white Wistar rats weighing 180-
200 g in accordance with the conditions of the experi-
ment the animals daily for 45 days in the morning before
feeding with a metal probe exposed to aqueous solutions
of oral priming oligoethercyclocarbonat type P-803 based
1/10; To 1/100 and 1/1000 of LDsg. The control group re-
ceived the appropriate volume of drinking water. On the

basis of acute toxicity parameters P-803 refers to a low-
toxic compounds (Hazard Class 4), non-cumulative prop-
erties and species sensitivity. Of the mean dose (LDso) to
albino rats was set at 18,75 g/kg of animal weight and
cumulation coefficient (CC) at the level of 7,82. Selecting
this xenobiotic for research was justified lack of prognos-
tic characteristics of the potential hazard to warm-
blooded animals and humans, large volumes of produc-
tion, wide track undelivered xenobiotic population and the
need to justify the hygienic standards as maximum al-
lowable concentrations in the environment. Conducting
subacute experience accompanied by the observance of
the principles of bioethics and the "European Convention
for the Protection of Vertebrate Animals used for re-
search and other purposes" - Strasbourg, 1985 Total was
used in the experimental part of 40 white rats, 10 in each
experimental and control group.

Investigation included the determination of tryptophan
metabolism in the serum of control and experimental an-
imals L-tryptophan content and its metabolites - seroto-
nin, melatonin, 5 - oxigindolacides acid (5-OlAA), animal
indican in liver enzyme activity tryptophan-2,3-
dioxygenase (TAR ). The serum is also one of the end
products of oxidative deamination of amino acids, bio-
genic amines, purine nitrogenous bases, etc. - ammonia
(NH3). Determination of ammonia in the serum was car-
ried out by ion exchange chromatography on ionity ex-
changers. After separation of the substrate on ion-
exchangers registration NH3z concentration was carried
out on an automatic amino acid analyzer T-339 (Czech
Republic). Tryptophan and its metabolites exchange -
serotonin, 5 - HIAA were determined by Atack C., Mag-
nusson T. [10]. Melatonin was investigated by ELISA us-
ing monoclonal antibodies. Used for these purposes rea-
gent kit Melatonin ELJSA (Hamburg), Kat-N2RE 54021.
On the functional state of transformation processes of
amino acids in the colon under the influence of microflora
and the detoxifying function of the liver judged by the
amount of the final product of tryptophan metabolism -
indican animal serum conventional method [2]. It is
known that L-tryptophan is an enzyme stabilizer TAR.
Promoting the formation of stable conformational state,
TAR liver has absolute substrate specificity for L-
tryptophan and irreversibly catalyzes the key reaction for
the catabolism of the amino acid exchange kynureninity
its path to form N-formylkynurenine and later end of one

* To cdite this English version: Bagmut IYu.. State exchange I-tryptophan of the subacute experiment under influense
oligoethercyclocarbonat in the subtoxic doses / / Problemy ekologii ta medytsyny. - 2014. - Vol 18, N9 1-2. - P. 53 -55.
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of the key metabolites - NAD". This enzyme accelerates
the insertion of molecular oxygen directly into the mole-
cule of L-tryptophan, and their reaction is catalyzed con-
version step speedlimity substrate. TAR activity deter-
mined by A.A. Badawe - V., Evans M. [11]. Statistical
processing of the results of the study were performed us-
ing Student's test, Fisher.

Results and discussion

Studying the influence of P-803 oligoethercyclocarbo-
nat exchange rate limiting amino acid L-tryptophan found
that xenobiotic 1/10 and 1/100 of reduced content of LDs
in plasma melatonin and tryptophan against increase se-
rotonin 50IUK, indican, ammonia, and the activity of the
liver enzyme TAR (Table). Thus, L-tryptophan was re-
duced by 39.04% and 21,64%, 73,79% by melatonin and
53,23% with serotonin increased by 721,42%, and
560,71%, 5-OIAA at 454,76 % and 326,19%, 269,56% by
indican and 179,13%, 128,34% ammonia and 92,3%, re-
spectively, under the influence of 1/10 and 1/100 of LDso.
It is known that twptophan is a source of nicotinamide
coenzyme forms (NAD" and NADP") of vitamin E - niacin
synthesis of biogenic monoamines - serotonin, a hor-
mone - melatonin inducer of cell differentiation and proli-
feration - 5 - oxiindolacetat that can have a significant ef-
fect on the metabolism of various organs and tissues of
the body [5]. Convincingly shows the effect of serotonin
on the mediator processes in the nervous system, it acts
as a local regulator function of peripheral organs and tis-
sues, is a potent vasoconstrictor and stimulator of
smooth muscle tissue.

Approximately 95% of serotonin is produced in the
adult intestinal enterochromafin cells. The rest of it is in
the mast cells of the connective tissue of the skin, spleen,
liver, kidney, lung, pineal gland, brain cortex, hypothala-
mus, blood platelets, etc. [5]. L-tryptophan and the im-
mediate precursor of serotonin, are substrates for the
synthesis of the hormone of the pineal gland, which pro-
vides circadian rhythms of metabolic processes in the
body - melatonin, which is produced by N-acetylation and
the next methylation 5-HT. [6] This hormone regulates
puberty, heat, wind, water-salt metabolism, wakefulness,
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circadian dynamics of metabolic processes in different
organs and tissues of the body, depending on the time of
day, seasons of the year, an immunomodulator and ac-
tive substrate having antiradical and antipyroxidant prop-
erties, etc. However, L-tryptophan can be converted into
gastrointestinal tract under the influence of colonic micro-
flora to indole, skatole, indole etc. cresol and derivatives.
The final product of these transformations, is excreted in
the urine mainly 5-oksiindolatsetat that acts potent mito-
genic factor in differentiation and proliferation of rapidly
renewing tissues [5, 6]. These disorders are characte-
rized, and a significant increase of oxidative deamination
of amino acids, biogenic monoamines - ammonia (NH3),
as well as animal indican (Table). It is known that the
main, if not the only mechanism through which TAR activ-
ity interferes with the synthesis of serotonin in the body is
the change in the level of free L-tryptophan [5,6]. Studies
have found increased activity and reduced tar content of
L-tryptophan in the blood serum. In these metabolic con-
ditions opens the way of the increased synthesis of
coenzyme forms of NAD" and NADP" needed to enhance
the redox processes, differentiation and proliferation, as a
result of protective and adaptive reactions of the organ-
ism, which are aimed at reducing the activation of syn-
thesis conditions subtoxicaly toxifications.

TAR regulation is carried out by the feedback end
products kynurenine pathway of L-tryptophan-NAD" and
NADP’. Activation of the enzyme is associated with in-
creased levels of substrate oxidation - L-tryptophan. TAR
enzyme activators positive ions are Cu® * hematin, and
ferrigem s-aminolevulinic acid (s-ALA). Hemin, thus, is a
coenzyme TAR. A significant increase in the activity of
the TAR to judge cut proteinsynthesizing function of he-
moglobin synthesis, resulting in heme is oxidized by oxy-
gen in hemin being coenzyme activator of the enzyme,
on the other hand - the oxidized form of heme (hemin)
inhibits the activity of the mitochondrial enzyme &-
aminolevulenacintazy catalyzes the first reaction heme
synthesis of succinyl CoA from glycine ~ - 6-
aminolevulinic acid.
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Table

Influence of oligoethercyclocarbonat P-803 on the state exchange of L-tryptophan under subtoxic long intake of

. Observation group, LDsg, M+ m

Indicators Control 1/10 1/100 1/1000
L-tryptophan (mkm/l) 68,432 41,728 53,613 5" 49,6143
Serotonin (mkm/l) 0,56£0,04 4,6£0,52% 3,740,46" 0,53£0,05
5-OIAA (mkm/l) 0,42£0,02 2,33£0,18" 1,79£0,14" 0,38+0,04
Melatonin (pkg/l) 178,5¢7,3 46,8+4,10% 83,546,2% 184,785
Indican (mkm/l) 2,30,26 8,540,76" 6,42£0,57" 2,17%0,24
Ammonia (nmol/L) 24,7154 56,4+4,3" 47 53,3 26,425
TARgrrgtc;liﬁypt;rﬁghr}? fmg 36,5+2,7 71,645,8* 63,7+4,9* 35,6432

Note: * difference reliable, p <0,05

The observed changes in the exchange of L-
tryptophan and activity of TAR may indicate inappropriate
conjugate metabolic processes associated with anabolic
and catabolic transformations of proteins, neurotransmit-
ters, hormones, inducers of differentiation and prolifera-
tion, end metabolites exchange, etc. Much of the metabo-
lite of L-tryptophan, a biogenic amine - serotonin is oxida-
tion deamination with the formation of ammonia, H2O,
aldehyde, 5-OIAA, wherein the conversion of tryptophan
may be associated with the synthesis of melatonin levels
were significantly lower than that under the influence of
1/10 and 1/100 of oligoethercyclocarbonat LDsg. Seroto-
nin is intermediate between hormones and neurotrans-
mitters. This narrows the mediator arterioles and increas-
es blood pressure, increases peristalsis, exerts an antidi-
uretic effect. In the central nervous system, serotonin
functions as a neurotransmitter and a source of synthesis
in the pineal gland hormone melatonin. Literary sources
indicate that melatonin neonatal development affects the
differentiation centers of the brain that controls the func-
tion of the gonads and adrenal glands in the "critical" pe-
riod of development [5, 6]. It inhibits the secretion of go-
nadotropins in the hypothalamus and causes the antago-
nistic relationship between this body and the gonads, as
a physiological inhibitor of precocious puberty. It played
an important role in the mechanism of "biological clock",
the frequency of activation and inhibition functions of the
body at different times of day, seasons of the year [1, 5,
6].

The results of the dynamics of serotonin and melato-
nin indicate a serious dysfunction of the neuroendocrine
system in the regulation of structural and metabolic
processes and mechanisms of pathological conditions.
The level of one of the end products of metabolism of L-
tryptophan - animal indican was significantly increased
under the influence of 1/10 and 1/100 of oligoethercyclo-
carbonat LDsp, which confirms the increase of formation
of the final product toxic decay L-tryptophan - indole.
These data suggest inappropriate processes that are as-
sociated with digestion of proteins on the background of
a possible change in intestinal microbial profile asso-
ciated with the development and putrefaction dysbiosis
[2]. However, studies indicate activation detoxifying liver
function was confirmed by the increase in serum indole
associated as etheresulfur acid with potassium or sodium
(indican). It is known that one of the metabolites of the
exchange of L-tryptophan is 3-hydroxyanthranilic acid,
which has antioxidant properties. It is characterized by
the ability to recover a-tocopherol, associated with low
density lipoproteins (LDL). Analysis of the results of ex-
change of L-tryptophan and increased activity in the TAR
oligoethercyclocarbonat toxification is able to make some
contribution to the conditions of formation of cooperative
interaction between oxidant-antioxidant homeostasis,
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which may be associated with increasing free-radical
processes, activation of lipid peroxidation, oxidative mod-
ification of proteins and development of membrane pa-
thology.

Conclusions

The study of the exchange of L-tryptophan in experi-
mental animals suggests that oligoethercyclocarbonat in
1/10 and 1/100 LDsg leads to profound disruption of pro-
tein, neurotransmitter, hormone, cofactor metabolism,
accompanied by endotoxemia, which was confirmed by
an increase in serum ammonia and indole derivative -
indican, which is a measure of the adverse assessment
of the homeostatic functions of the body. Studies show
that the effect may be accompanied by xenobiotic poly-
tropic disorders various organs, systems and functions,
which are based on free radical pathology and oxidative
stress.
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