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H3yueno enuanue L-yucmeuna u N-ayemun-L-yucmeuna na cmadbunvhocmsy u occma-
HOBUMENbHYIO aKkmueHocms ouoxkcuoa muomouesunvt (NH,),CSO, (IOTM) ¢ peaxuuu ¢ azokpa-
cumenem KUCIOMHBIM OPAHIICEBLIM. YCHMAHO61EHO, YmMO 66ed0eHue 000a60K L-yucmeuna u
N-auyemun-L-yucmeuna ¢ éoonwtii pacmeop /JOTM cywiecmeenno ysenuuugaem e20 60CCMaHO8U-
mMeNbHYI0 AKMUGHOCY 8 C/1ADOKUCTION, HeMPANbHOI U C1ADOULETIOUHOIL CPedax, HO He OKa3bléaem
6NIUAHUA HA 60ccmanosumenvhyio akmusnocms /JJOTM ¢ wenounsix cpeoax. Ilpu ysenuuenuu pH
CKOpOCHIb 80CCHIAHOG/ICHUA YEEAUUUBACICA, 0OHAKO PA3NUUUA MeHCOY CKOPOCHMAMU DeaKuuii
omcymcmeue U 8 HPUCYMCMEUU 000a60K ymeHvulaomca. Axmusupyiowiuil Ihhexm 6 cayuae
N-ayemun-L-yucmeuna 6 6AU3KUX K HeUMPANbHBIM CDedam 6blpariceH ciadee, uem 6 ciyuae
L-yucmeuna. Paznuuusa 6o énuanuu L-yucmeuna u N-ayemun-L-yucmeuna na ckopocms eoccma-
Hoenenusn Kpacumensn Orange Il ouokcudom muomouesunvt ¢ OMUKUX K HEUMPATbHBIM CPEOAM
00BACHEHO PA3IUYUAMU UX KUCTIOMHO-0CHOBHBIX ceolicme. H3eecmno, umo eoccmanogumensvnasn
CROCOOHOCHIL MUON06 00YC/I06/1eHA NpeXcoe 6Ce20 HATUYUEeM 6 PACHEope MUONAm-UOHO8, KOH-
uenmpayuu xKomopwvix 3aeucam om eeauuunsvt pKa. Ilockonvky pKa L-yucmeuna (8,30) 3nauu-
menvHo meHvuie, yem N-auyemun-L-yucmeuna (9,52), konuenmpayus muonam-uonoe 6 Heiim-
pansuvix pacmeopax L-yucmeuna 6onvue. Cnedogamenvno, u 60CCan08uUmMenbHas aKmMugHoCmMy
L-yucmeuna evime, uem N-ayemun-L-yucmeuna 6 600nom pacmeope c¢ mem xce pH. Bnuanue
L-yucmeuna u N-auemun-L-yucmeuna na cxkopocme peaxuuu xkpacumens Orange II ¢ J|OTM
CUTIbHO OMIHYAEMCA OM GIUAHUA AMUHOKUCIOMbL 2TUHUHA: 8 €20 NPUCYMCMEUU CKOPOCHb YKa-
3aAHHOU peaKyuu 6 HeumpaipbHblx cpedax ymenvuiaemca. lloxazano, umo e3aumooeiicmeue OUOK-
cuoa muomouesunsvt u L-yucmeuna 6 cpedax, 61u3Kux K HelumpaibHbIM, CORPOBOHCOAEMCA OKUC-
nenuem L-yucmeuna 0o yucmeuncynvenosoit kuciomol u eoccmanognenuem [JOTM 00 monook-
cuoa muomouesunvt (NH,),CSO. 3amem uucmeuncynvbhenoeas xKucioma e3aumooeiicmeyem c
L-yucmeunom c oopazosanuem yucmuna. Hyuennas peakyus a611emcs nepevim npumepom 60c-
cmanosnenusn J[OTM cepocooepicawmiumu coeouHenuamu.

KiroueBble cjioBa: JUOKCHJ THOMOYEBHHBI, L-nipctenH, N-areTwii-L-nMcTenH, BOCCTaHOBUTEIbHAS
aKTHUBHOCTbH
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The influence of L-cysteine and N-acetyl-L-cysteine on the stability and reducing activity
of thiourea dioxide (NH,),CSO, (TDO) in the reaction with azo dye Orange Il has been studied.
The addition of L-cysteine and N-acetyl-L-cysteine leads to the increase in reducing activity of
TDO in weakly acidic, neutral and weakly alkaline solutions, but does not influence its reducing
activity in strongly alkaline solutions. In alkaline solutions, the rate of reduction of Orange Il is
increasing, but the influence of additives of thiol acidsis decreasing. The activating effect of N-ace-
tyl-L-cysteine is weaker than the effect of L-cysteine, thatcan be explained by the differences of
pKa of these acids. Indeed, the reducing activity of thiols depends on the concentration of thio-
late-ions in solutions. Since pKa of cysteine (8.30) is significantly less than pKa of N-acetyl-L-
cysteine (9.52), concentration of thiolate-ions in cysteine solutions is higher. Therefore, reducing
activity of L-cysteine is higher. The influence of L-cysteine and N-acetyl-L-cysteine on the reac-
tion of TDO with Orange 11 is different from the influence of aminoacid glycine: in neutral solu-
tions glycine decreases the rate of reaction. The interaction of TDO with L-cysteine in weakly
acidic, neutral and weakly alkaline solutions is accompanied by the oxidation of L-cysteine to cys-
teinesulfenic acid and reduction of TDO to thiourea monoxide (NH,),CSO. Then cysteinesulfenic
acid reacts with L-cysteine with formation of cystine. The reaction studied here is the first exam-
ple of reduction of TDO by sulfur-containing compounds.

Key words: thiourea dioxide, L-cysteine, N-acetyl-L-cysteine, reducing activity
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BBEJIEHUE

B XuMuu ¥ XUMHYECKOH TEXHOJIOTHU XOPOILO
W3BECTHBI TPOIIECCHI C YUACTHEM JHOKCHIA THOMOYE-
Bubbl (JIOTM) (NH,),CSO,, B KOTOpBIX 3TO COE/IH-
HEHHE BBICTYNIA€T B KauecTBE BOCCTAHOBHTENS B
penokc peakimsx [1, 2], mpekypcopa B cuHTE3e Tya-
HumHOB [3, 4], cynbhoHOB U cynb(oHamuios [5], a
Takke >(PQPEKTHBHOTO opraHokaramusaropa [6-8].
Cucremy JIOTM-H,0, mpemioxkeHo HCHOIB30BAThH
JUISl TUAPOKCHIIMPOBAHUST KyMapuHa W TepedraieBoit
kucnothl [9], Mmoxudukamuu kpaxmana [10] u nesmro-
703l [11] (B mociemHeM cityyae HCIONB3YETCS CH-
creMa Fe2+-I[OTM-H202). CubHBIE  BOCCTaHOBHU-
TenmpHBIe cBoiicTBa JIOTM B IENOYHBIX BOAHBIX pPac-
TBOpax (PH > 10) oOycnosneHsl 06pa3oBaHUEM B MPO-
1iecce ero pasnoxenus cynbdokcunara SO,H™ [12]. B

KHCIIOM M HEWTpabHOW Cpefjax BOCCTAaHOBHUTEIbHBIC
CBOHCTBA, a TaK)K€ PaCTBOPUMOCTH AMOKCHIA THOMO-
YEBHHBI CYIIECTBEHHO YCTYIAIOT TAKOBBEIM B CIlydae
IIETOYHBIX pacTBopoB [1, 2, 13-16]. Oquum u3 myTeit
MOBBILIEHUSI ~ BOCCTAHOBUTEIBHOM  CHOCOOHOCTH
JOTM B »THX cpenax SBISIETCS HMCIIOJIBb30BAaHUE J0-
0aBOK-aKTHBAaTOPOB.

Panee nokaszano [17], uto nobaBku cynbdua
HaTpusa YCKopstoT mnpouecc pasioxenus JOTM B
CJIa0OIIEIOYHBIX CpeAax M, CIEJ0BaTeNbHO, MOTYT
BJIIMSATH M HA CKOPOCTb PEaKIii BOCCTAHOBICHUS JH-
OKCHJIOM THOMOYEBHHBI. B Hacrosmen pabore u3y-
YEHO BIIMSHME JAPYIOro Ba’KHOI'O BOCCTAHOBHTEI,
comepxkarnero rpymmy SH — L-mucremna (Cys), a
taroke N-anermn-L-mucrenna (NAC) Ha peakiimoHHYIO
cniocobHocTh JIOTM.
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METOJIMKA SKCIIEPUMEHTA

Juokcun TtHOMOUYeBMHBI, L-mmctenH, N-ame-
THA-L-IIMCTENH W a30KpacUTeNb KUCIOTHBIH OpaHKe-
Boiii (Orange 11) monyuenst u3 pupmsr Sigma-Aldrich
M WCIONH30BAUCH 0€3 JOMOJHUTEIHFHOW OYUCTKH.
Jpyrue ncrions30BaHHBIE B JaHHOW paboTe BemecTBa
UMENTH MapKy «X.4.». s moagep kaHusi MOCTOSIHHO-
ro 3HadeHnus pH ucmonp3oBanu ameratHsiit (0,05 M),
tdocdaruerit (0,05 M) u Terpabdopartueiii (0,05 M)
Oy¢epubie pacTBopbl. 3HaueHne pH KoHTponupoBanu
Ha nipudope UIJI 311, cHabxkeHHOM KOMOMHUPOBaH-
HBIM CTEKSTHHBIM sstekTpogom ICK-10601/7.

Kunernyeckue wuccnenoBaHusl BBITIOIHSIINCH
B T€pPMETHYHON KBapIleBOM KIOBeTE TONIIUHON 1 cMm
Ha criektpodoromerpe Cary 50, cHaOKeHHOM KPHO-
TEPMOCTATOM, B aHa’pOOHBIX ycioBusaX. CKOpOCTh
peaxkuuii pazaoKeHUs] TUOKCHAAa THOMOYEBUHBI KOH-
TPOJNIMPOBAIT IO M3MEHEHHIO ONTHYECKON TUIOTHOCTH
MU JUIMHE BOJHBI 269 HM, COOTBETCTBYIOIIEH MaKCHU-
mymy noromenns: JJOTM (MonsipHbIi kK03 dunmeHt
nornowenus () npu 269 uM paser 500 1 Mo em™,
pH 9,0, 37 °C). CxopocTs peakiiuii BOCCTAaHOBJICHUS
kpacurenst Orange Il KoHTpoNIHpOBaIN IO U3MEHEHHIO
ONTUYECKON IUIOTHOCTH NpHU JJMHE BOJHBI 484 HM,
COOTBETCTBYIONIEH MaKCHUMYMY IIOTJIONIEHUS Kpa-
curenst (¢ = 1,8910° 1 moms™ em™ pH 6,5, 37 °C).
CriennanbHBIMH ONBITAMHU TI0KA3aHO, YTO B HCCIEMY-
€MOM WHTEpBaJie KOHIIEHTPAIMI TUOKCHIa THOMOYe-
BUHBI W KpacuTens coOmonaercs 3akoH JlamOepra-
byrepa-bepa. [lns co3maHus aHa’pOOHBIX YCIIOBHIA
WCIIOJIB30BAJIM aproH. Bce kuHeTHueckue sKcmepu-
MEHTHI TPOBOJIMIIA TIPHU TOCTOSTHHON WOHHOHW CHIIE,
cosnaBaemoit Hutparom kanus (0,5 moms/i). ITocto-
SHHYIO TEMIIepaTypy HOJJICPKUBAIUA B TEPMOCTATH-
PYEMBIX sideiikax C MOMOIIBI0 BOASHOTO TEPMOCTATa
LT 100 (£0,1 °C). Pegokc moTeHIIUaNbI OMIPEIEIISITH C
ucronb3oBanreM morenrmocrara SP-150 (Biologic)
(pabounii 5IEKTPO — MIIATUHOBBIHN, ITEKTPOJ CPaB-
HEHUS — XJI0pCcepeOpsIHBIN).

DOJeMEeHTHBIM aHaJN3 MTPOBOIMIM HA 3JIEMEHT-
Hom anammzatope CHNS Analyzer FlashEA 1112
Series. NudpakpacHble CIEKTpPHI IMOJYYEHBI HA MPHU-
6ope Avatar 360 FT-IR ESP.

PE3VJIbTATBI 1 NX OBCYXJIEHNE

Puc. 1 noxaseiBaeT, uTo BBeaeHue L-mucre-
WHA TPUBOAMT K 3HAYHTEIHHOMY YBEIMUYCHUIO CKO-
pOCTH peakliu JUOKCHIa THOMOYEBUHBI C KpacuTe-
aem Orange (I1) (crieruanbHBIME OTBITAMH [TOKA3aHO,
yTO L-IIUCTEWH HE pearupyer C KPacUTEIEM B ITHX
YCIIOBUSX). Y CTAaHOBJICHO, YTO YCKOPSIFOIICE BIUSHUC
OKa3bIBatOT M00aBky L-1ucrerHa B naTepBaie 5 < pH <
10. IIpu yBenuyennn PH CKOPOCTH BOCCTaHOBJICHUS

6

YBEIUYNBACTCS, OJTHAKO Pa3INIHS MEXIY CKOPOCTS-
MU peaKlIui B OTCYTCTBUE U B MPUCYTCTBUH T00OABOK
yMmensbInatotcs. C pocToM KOHUEHTpauuu L-nuctenna
CKOpPOCTh PEaKIMW YBEIUYMBACTCS M TMPH BBICOKHX
KOHIICHTPAIMSIX aMUHOKHCIIOTHI IepecTacT 3aBUCETh
ot konueHtpanuu L-tuctenna ([Cys]) (puc. 2) (cko-
POCTh peakIMy PacCUUTHIBATIACH MO YIIIOBOMY KO3(]-
(UIMEHTY HAKJIOHA JIMHEHHBIX y4YacTKOB KHHETHYE-
CKMX 3aBHCHUMOCTEH). AHAJIOTHYHAs 3aBUCHMOCTH
nonydena ansi N-anerwn-L-npicrenHa, XOTs aKTUBH-
pyromuii 3dexT B ciydae STOTO COCAMHEHHUS B
OMM3KUX K HEUTPAIIbHBIM CpellaM BBIpaKEH ciabee
(puc. 2). HeobxoauMo OTMETUTD, YTO BIUsiHHE L-111-
cremHa u N-amerwn-L-mpicrenHa Ha CKOpOCTh peak-
uuu kpacutens Orange Il ¢ JOTM cunpHO oTnM4a-
eTcs OT BIMSHHUS aMUHOKHCIIOTHI TIUIMHA. B €0
MPUCYTCTBHH CKOPOCTh yKa3aHHOW peakluuu B
HEWTpaIbHBIX cpeaax yMmeHbiaetcs [18].

Peaknust xapakrepuszyercss HyJIEBBIM TOPSi-
KOM 10 KOHIICHTpaIiK Kpacutens (puc. 1).
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Puc. 1. 3MeHeHue onTUuecKoi IOTHOCTH IIpu 484 HM B
X04€ pC€aKIuu AUOKCHUIa TUOMOYEBHUHBI C A30KPACUTECIIEM
Orange Il npu pa3ubix koHIeHTpanusx L-muctenna: [JJOTM],
=1-10" mons/n; [Orange 1] = 2,8:10° monb/m; [Cys], = 0 (1),
0,01 (2), 0,09 (3), 0,35 (4) mons/m; pH 6,5; 37 °C
Fig. 1. Changes in absorbance at 484 nm in the course of reac-
tion of thiourea dioxide (TDO) with azo dye Orange Il at vari-
ous [Cys]o: [TDO]o = 110 M; [Orange 11]o = 2.8:10° M;
[Cys]o-10% =0 (1), 10 (2), 90 (3), 350 (4) M; pH 6.5; 37 °C

Pazmmuma Bo BimsHum L-mmcremna u N-are-
THI-L-1IMcTeMHa Ha CKOPOCTh BOCCTAHOBJICHHUS Kpa-
curenst Orange |l AMoKcHIOM THOMOYEBHHBI B OJIN3-
KHX K HEUTPaAJIBHBIM cpeniaM (puc. 2) MOXKHO OOBsC-
HUTh Pa3IUYUIMHA MX KHCJIOTHO-OCHOBHBIX CBOWCTB.
W3BecTHO, YTO BOCCTAHOBUTENBHASs CIIOCOOHOCTh
THOJIOB 00YCIIOBIIEHA TIPEXJIe BCEr0 HATMYHEM B pac-
TBOpE THOJIAT-HOHOB, KOHIICHTPAIIMA KOTOPBIX 3aBU-
cat ot BenmuuuHbl PK,. Ilockombky pK, L-mrcremna
(8,30) 3HaumTenbHO MeHbIme, uYeM N-amerwia-L-
mucrenna (9,52) [19], koHIeHTpaIMs THOIAT-HOHOB B
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HEUTpaBHBIX pacTBopax L-mmcremna Oombme. Coe-
IOBATEIbHO, W BOCCTAHOBUTEILHAS AaKTUBHOCTH
L-iucrenna Beimne, yeM N-anerun-L-iucrenna B BOj-
HOM pacTBope ¢ TeM xe PH.
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[AMuHoKmcnoTal, monb/n
Puc. 2. 3aBUCHMOCTD CKOPOCTH PEAKIHH AUOKCHIA THOMOYECBUHBI

¢ azokpacurenem Orange Il ot konuenTpanuu L-uucrenna (1) u
N-auerun-L-ncrenna (2): [HJOTM]p = 1-107 mous/i; [Orange
11]o=2,8-10"° moms/m; pH 6,5; 37 °C
Fig. 2. Dependence of the rate of reaction between TDO and azo
dye Orange 11 on [Cys], (1) and [NAC], (2): [TDO]o = 1-10° M;
[Orange 1], = 2.8:10°° M; pH 6.5; 37 °C

YcTaHOBIEHO, YTO B OTIMYUE OT CIaOOKHC-
JBIX, HEUTPAIBHBIX M CIIA0OMIEIIOYHBIX CpPEell, B IIe-
gounbix cpenax (PH > 10) no6asku L-rucrenna u N-
aneTmi-L-1icTenHa He BIHUAIOT HAa CKOPOCTh PEaKITUN
JOTM c kpacutenemM. ITO MOKHO OOBACHUTH TEM,
YTO B CHJILHOIIEIOYHEIX CpeflaX Pe3KO yBEINYHBACT-
cst ckopocthb pasiokenus JJOTM [1] ¢ o6pazoBanuem
cyneokcuata (peaknus 1), ¥ mporecc BOCCTaHOB-
JIEHWsI KpacHUTeNs MepecTaeT 3aBUCETh OT pPeaKIuu
JMUOKCHIa THOMOYeBUHBI ¢ L-mimcremnom u N-ame-
Ti-L-tmmcrenHOM.

(NH,),CSO, + OH — (NH,),CO + SO,H Q)

Ha puc. 3 moka3zaHo U3MEHEHHE BO BPEMEHH
ontryeckor mioTHocTH pactsopa JJOTM npu nnune
BOJIHBI, COOTBETCTBYIOIIEH MAaKCUMyMy €ro IOIJIO-
mienns (269 HM) B OTCYTCTBHE U B IPUCYTCTBUU JIO-
6aBok L-ucrenna. U3 puc. 3 BUAHO, 4TO onTHYECKas
IUIOTHOCTH B MPHUCYTCTBUU L-1incTenHa ymeHbmaercs
MeJJICHHEe, YeM B €r0 OTCYTCTBHE. DTO MOXKHO 00b-
SICHUTH 00pa30BaHUEM IPOAYKTa (OB), MOTIIOMIAIOIIE-
ro (ux) B JaHHOU 00JIacTH CIIEKTpa.

YCcTaHOBJIEHO, YTO TOCIE CMEIINBAaHUS KOH-
MeHTpUpoBaHHEIX pacTBOpoB JIOTM wm L-muctemna
([IOTM], = [Cys]o = 0,1 monb/n) HabIIOmMAETCS 00-
pazoBaHne ocaaka. Tabm 1 mokaspIBaeT, 4TO 3TOT
OCaJIOK TIPENICTaBIsAET COOO¥M mucTUH. BakHO OTMe-
THUTB, 9TO 3TOT OCAJ0K 00pa3yercs B OTCYTCTBUE KHC-

JIOpoJia, T.€. HE B PE3yJbTaTe MEIJICHHOTO B3aHMO-
neiicteus nuctenHa ¢ O,. Kpome Toro, u B Bo3mymi-
HOM atMocdepe rucTuH B npucytcTBun JJOTM ob6pa-
3yeTcsl 3HAYUTENBEHO ObICTpEE, YeM B €r0 OTCYTCTBHE.
KonmdecTBo 00pa3zoBaBierocss ocajka IMOKa3bIBaeT,
YTO [UCTHH SIBISICTCS EIAWHCTBEHHBIM MPOAYKTOM
okucieHus L-miucrenHa. B mH(bpakpacHOM CHEKTpe
mpoaykra peakmun JJOTM c L-micrennom obHapy-
XKeHbl cieayromue Makcumymbl: 3013, 2096, 1621,
1487, 1408, 1338, 1297, 1109, 963, 874, 848, 778,
674, 615 u 539 cm™. Cormacuo [20,21], B uHbpa-
KPacHOM CIEKTpE IMCTUHA MPHUCYTCTBYIOT CICAYIO-
mme makcuMyMmsel: 3026, 2096, 1618, 1488, 1409,
1339, 1297, 1127, 965, 874, 848, 778, 676, 616 u
541 c¢m. Comocrapienue MOJIYYCHHBIX B HACTOSIICH
pa60Te U JATCPATYPHBIX JAaHHBIX ITOKa3bIBA€T, 4YTO
MPOAYKTOM TNpeBpamieHus: L-nucrenna npu B3aumo-
I[CI\/'ICTBI/II/I C JUOKCHUIOM THOMOYECBUHBI ABJISICTCS IU-
CTHH. CHCHI/IaJILHI)IMI/I OIIbITAMH IIOKa3aHO, 4YTO B
cpeaax, 6J'II/I3KI/IX K HCﬁTpaJ’IBHBIM, OUCTHUH HE B3au-
Mozaericteyet ¢ JJOTM.
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Puc. 3. lI3MeHeHne ONITHYECKOH TUIOTHOCTH P 269 HM B
npouecce paznoxenus JOTM: [AOTM], = 2:10" mounb/i;
[Cys]o =0 (1), 2:107 (2) moms/i; pH 9,0; 37 °C.

Fig. 3. Changes in absorbance in the course of TDO decomposi-
tion: [TDOJ, = 2-10"* M; [Cys]o =0 (1), 2 10 (2) M; pH 9.0;
37°C

Tabnuuya 1
JlaHHBIE 3JIEMEHTHOI0 AaHAJIN32 NPOAYKTA peaKunn
JOTM c L-uucrennom [[I0OTM], = [Cys], = 0,1 Moan/;
pH 6,5
Table 1. Elemental analysis data of product of TDO
reaction with L-cysteine [TDO], = [Cys]o = 0.1 M;
pH 6.5

Copepxanme B uccne- | CozeprkaHue B
DnemMeHT
nyemom obpasie, %o ucTuue, %
Yraepon 29,8 30,0
Bomopon 53 5,0
A3sor 11,8 11,7
Cepa 26,6 26,7
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[IpoBenen Taxke aHaIM3 TBEPJOTO BEIECTBA,
BBIIEJIEHHOTO M3 HAJ0CaJO0YHOM J>KHIKOCTH TIOCTe
noOasneHus K Hel staHona (tabn. 2). Tabn. 2 moka-
3BIBAET, YTO ATHM BEIIECTBOM SIBIIACTCS CyIb(aT aM-
MOHHUS, SIBJSIIOIIUNCA MPOIYKTOM IPEBPALLCHUN Iu-
OKCH/1a THOMOYEBHHBI.

Tabauua 2
I[alll-lble 3JIEMEHTHOI'0 aHAJIU3a MPOAYKTa, BbIACJI€HHO-
ro U3 HAJ0CAJ0YHOM KHIKOCTH
Table 2. Elemental analysis data of product separated
from supernatant liquid

Coneprkanue B uccie- | ComepikaHue B CyJib-
DneMeHT
JnyeMoM obpasiie, % ¢date ammonust, %
Bonopon 6,2 6,1
Asor 21,0 21,2
Cepa 24,3 24,2

[IpuBeneHHBIC BHINIE PE3YNBTATHI MOKA3bIBA-
10T, uro B3ammoseiicteue (NH,),CSO, u L-tucrenna
B cpelax, OJM3KUX K HeUTpaIbHBIM, COITPOBOXKIACTCSI
OKHCIICHHEM IT0CIeAHEr0 1 BoccTanoBiaeHueM JJOTM.

Ha Bo3moxxuocTth BoccraHoBieHus JOTM
L-1ricTenHOM YKa3bIBAIOT TAKXKE PE3yJbTaThl OIpe-
JIeJICHUS SJIEKTPOIHBIX MOTeHINANOB. M3 puc. 4 Bu-
HO, YTO B CJIAOOKHUCIIBIX, HEHTPaIbHBIX U ciadolie-
JIOYHBIX Cpe/lax MOTEeHIMAN IUCTenHa Ooyiee OTpHIla-
teneH, yem noteHnuan JOTM. B cuibHOMIEIOYHBIX
cpelax HaOJoIaeTCsl 0OpaTHasi KapTHHA, YTO O0BsC-
HSACTCS 00pa30BaHUEM CHJIBHOTO BOCCTaHOBUTENS —
cyibdokcmiata npu pasinoxenun JOTM. Ykazannoe
COOTHOIIICHHE IOTCHIIMAJIOB HAOIIOAaeTCsl BO BCEM
uccieayeMoM uHTepBase temmeparyp (25-40 °C) u
kouuentpauuii ([JIOTM], = 2:10%-1:10? wmoms/m,
[Cys]o = 2:10°-1-10% monb/m, [Cys]o > [[IOTM],).

200 -
1504
100

o 501
0- I

-50 4

i

-100 4
-150
-200 4
-250 - *1

éll é 6 7 é 9 10
pH
Puc. 4. 3aBucumocts norenuuanoB JJOTM (1) u L-uucreuna (2)
ot pH: [HOTM], = [Cys]o = 1102 mons/n, 25 °C
Fig. 4. Dependence of TDO (1) and L-cysteine (2) potentials on
pH: [TDO], = [Cys]o = 1:10% M, 25 °C

BaxHo oTtmeTuTsh, 4TO BBEACHME L-IcTenHa
B cnabokucible W HeWTpaiabHble pactBopel JJOTM
MPUBOIUT K CMELICHHWIO BO BPEMEHU MOTEHIHANIA B
oTpuraTenbHyio cropony. Tak, npu [JIOTM] = [Cys] o =
1-10° monw/11, PH 6,5, 25 °C moreHnman B mpucyT-
CTBUH KHCcIOpoaa B TeueHue 1 u mamensieTcst ot -50
no -75 mMB, uTo cBuaerenscTBYeT 00 00pa3oBaHHU
coeMHEeHHsT ¢ 0oJee CHIBHBIMH, YE€M Y HCXOAHBIX
BEIIECTB, BOCCTAHOBHUTEIHLHBIMH CBOHCTBaMH, TPH-
YeM CMeIleHHe MOTEHIHAalla B OTPULATEIBHYIO CTO-
pOHY HaOIIOAaeTCs M B aHAOPOOHBIX YCIOBHSAX.
N3BecTHO, YTO MEPBUYHBIM NMPOIYKTOM OKHC-
neHus L-mpcTtenHa mepoKcuaoM BOAOPO/A, TIEPOKCH-
HUTPUTOM U APYTMMHU KHCIOPOACONCPKALIUMU OKHUC-
JUTESIMA SIBIISICTCS LIUCTEHMHCYIb(EHOBasT KHUCIOTA
RSOH, rme R = HO,CCH(NH,)CH,- [22]. Tlo-
BUIIMOMY, 3TO COCIWHECHHE SIBIISIETCS TaKXKe Iep-
BUYHBIM HPOAYKTOM OKHCIICHHSI LUCTEMHA THOKCH-
JIOM THOMOYCBHHBI:
(NH).CSO, + RSH => (NH,),CSO+ RSOH  (2).
3areM OUCTEHHCYIb(GEHOBass KHUCIOTa B3au-
MOJIeHicTByeT ¢ L-IuctemHOM C 0Opa3oBaHUEM IIH-
cruna [22]:
RSOH + RSH => RSSR + H,0 (3).
ITpy u30BITKE OKHMCIMTENS BO3MOXKHO TaKkKe
oOpa3oBanue IUCTeUHCYIbGuHOBOH RSO,H wu 1u-
creuncyibdonoBoit RSO;H kucnor [23].
OO6pasyromuiics o peakiuu (2) MOHOOKCH]T
THOMOYEBHHBI SIBJSIETCS. HEYCTOWYHMBBIM COCMHEHU-
em [1], omHMM M3 MPOMYKTOM Pa3JIOKEHUST KOTOPOTO
B a3pOOHBIX YCIOBUSX SIBJISICTCS CyIb(paT aMMOHHS.
ITockonbky 1UCTEHHCYNB(GEHOBAs KHUCIOTA
OKHCIsieTcs: MeiuieHHee, deM L-mmcremn [22], T.e.
sBIsieTcst Oosiee cnabbIM BOCCTaHOBHTENIEM, MOXKHO
mojlaraTb, 4TO MOBBIIIEHHE CKOPOCTH BOCCTAaHOBJIE-
Hus kpacutenst Orange |l muokcuaoM THOMOYEBHHBI
B NpUCYTCTBUHU L-mcrenHa oOycimoBieHo o0pa3oBa-
HUEM MOHOOKCHJA THOMOYEBHMHBL. B Onuskux K
HEHTpambHBIM CpeJaM 3TO COEIWHEHHE MPOSBISIET
Ooyiee CUIIbHBIE BOCCTAHOBHUTEIBHBIE CBOMCTBA, 4eM
JOTM. Peakiust ero obpazoBanust (2) sIBISETCS CKO-
POCTBOIIPEAETISIONIEH CTaguel mporecca BOCCTAHOB-
nennst kpacurens Orange Il cucremoit JJOTM-Cys,
Ha YTO yKa3bIBaeT HYJICBOH IMOPSJIOK IO KPACHTEIO
(cMm. BhIIIE). B oTCyTCTBHE KpacuTensl pa3jioKeHUe u
OKHCJICHHE KHUCIOPOJOM MOHOOKCHJIa THOMOYEBUHBI
compoBoOXkIaeTcs oOpa3oBaHHeM cyib(ara aMMOHUS
U IPYTHX MIPOAYKTOB.
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YcTaHOBNIEHO, 4YTO JO0aBICHHE THOIOB —
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THBHOCTH JTUOKCHIA THOMOYEBHHEI B CIIA00KHCIBIX,
HEUTPaNbHBIX M CJIA00IIEIOYHBIX BOJHBIX PAacTBOPAX.
Bnepsrie nokazano, uro B3aumozaeiicteue JOTM c
YKa3aHHBIMH THOJAMH COIIPOBOXIAETCS BOCCTAaHOB-
JEHHEeM JHOKCHAAa THOMOYEBWHBI V3ydeHHas peak-

Ul SIBJISICTCSI TIEPBBIM TMPUMEPOM BOCCTAHOBIICHUS
JOTM cepoconepkalliuMyi COEAMHEHUSIMHU.

Paboma evinonnena npu nodoepoicke Poc-
cutickozo @onoa Pynoamenmanvusix Hccredosanuil,
epanm 19-33-90019.
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