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BO3JEVCTBUE OKCHUJIOPEAYKTAHTOB
HA NPOTEOJIUTUHYECKHUE ITPOLHECCHI IN VITRO

O606wenvt pe3yromamspl COOCMBEHHBIX MHOLOLEMHUX Uccredosanuti. Ha ocroge vl08unymoi Hamu
KOHYenyuu «KUCI0POO0-3A8UCUMO20 NPOMEONIU3A» UCCTE008AHO B030EUCMBUE COCOUHEHUN OKUCTUMETbHO-
60CCMAHOBUMENLHO20 XAPAKMEPA HA NPOMEOUMUYecKue peaxyuu.

Yemanoseneno umo 6 npucymemeuu n-6ensoxunona, KsFeCNg, memunenosoeo cumnezo, ¢henasunmemo-
cynopama, NAD, pubograsuna 6 konyenmpayuu 10"°—1M usmensiomes niasmuno2eH-akmueamopHas
@ynxyus cmpenmokunasvi, ypoxunasvl (EC 3.4.21.73), ubpunorumuueckas axmueHoOCmb MPUNCUHA
(EC 3.4.21.4), o-xumompuncuna (EC 3.4.21.1), nanauna (EC 3.4.22.2), nencuna (EC 3.4.23.1). Xapax-
mep usMeHeHull 3a8ucesl Om KOHKPEemHO20 dH3UMa u okcudopedykmanma. NAD u pubogaasun moeym, 8
U38eCMHOU Mepe, paccmMampueamuvcs cneyuguueckumu uxneubumopamu cmpenmoxunazvl. OOHAKO ux
aghpexm npossUNCsL 6 KOHYESHMPAYUSX, NPEBOCXOOSUUX PEATLHO CYWECBYIOUUE 8 OPSAHUIME.

HUsyueno oeiicmesue cucmem Cu® -nuzand (2-wemun-1,4-nagpmoxunon-3-cynogponam Na, Huxomunosas
kucroma, Gly-Gly, ausun, puboghnasun). Bce ucnonvzosanmsie aueanovl CHUMAAU UHSUOUMOPHBIL (-
gexm meou. Bonee mozo, komnnexc uonos meou ¢ Gly-Gly 6 konyenmpayuu 10 M evi3éan ysenuuenue
axmusnocmu cmpenmoxunazvl Ha 18%. Cnedyem nonaeams, umo coz0anue cneyupuueckux uHeubumo-
P06 CIMPEnmMOKUHA3bL HA OCHOBE €€ PYHKYUOHANLHOU MOOETU 8PS0 iU YeAeCO0OPA3HO 6 OANbHEUEM.
Huskomonexynsipnvle coedunenus QeHonvHol npupoodsbl ciabo 6IUAIU HA AKMUBAMOPHYIO DYHKYUIO
cmpenmoxunassl. Jluww genon u euopoxcumpunmamur yenemanu ee na 28 u 91— 100%
COOMEEMCMBEHHO.

Coedunenusi noaugenoibHol npupoosl: 6 06pazyoe OuazoaUeHURA U 3 00paAsya IUSHOCYIbHOHAMOE S6-
JSLIUCH DDPEeKMUSHBIMU UHSUOUMOPAMU CIMPenmoKunazbl u nencuna. Ha gubpunonumuveckyo axmue-
HOCMb MPUNCUHA U O-XUMOMPUNCUHA OHU cyujecmeenno He éausu, Cosueu akxmueHocmu NAnauHa u
VPOKUHA3LL 3A6UCETU OM KOHKPEMHO20 00paszya U NPpOosGUIUCy Tullb Npu O0eticmseuy OuazonueHunos. B
RPUCYMCMEUU  TUSHOCYTIb(OHAMOE8 PE3KO 603PACMANA (PUOPUHOIUMUYECKAST AKMUBHOCIb 00paA3Y08
mpuncunozena. Cmenens akmusayuu 2o He yCmynania onucanHoii panee ¢ npucymemeuu uonos Ca** umu
npu obpabomre H,O,.

IIposedennvle uccie008aHUsi MaKI’ce YeMmKo OeMOHCTHPUPYION 803MOICHOCHb CO30AHUSL HEMPAOUYUOH-
HbIX UHSUOUMOPO8 NPOMEOoaU3A, 0 KOMOPOU enepavle ObLI0 3A6/eHO paHee 8 HAWUX KPAMKUX cooouye-
Huax 8 1991-1998 2o0ax.

Knwouesvie cnoea: npomeunasvi, cmpenmokunasa, QuUOPUHOIUMUYEcKas aKmueHoCmy, NIAZMUHO2EH-

2+
AKMUBAMOPHAs CROCOOHOCMb, HUSKOMONEKYIAPHbIe OKcudopedykmanmol, Komniexcel Cu’ -1ueanowvl,
¢henonvible coeOunenuss, B000POCMPOsUMbBIE NPOU3BOOHBLE TUSHUHA
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EFFECT OF OXIDOREDUCTANS ON PROTEOLYTIC PROCESSES IN VITRO

Results of own long-term researches are generalized. On the basis of the "oxygen-dependent proteolysis"
concept which was put forward by us, the effect of the number of oxido-reductants on proteolytic
reactions was studied.

It was established that in the presence of 10%-1M of n-quinone, Ks;FeCNg, methylene blue,
phenazinemethosulfate, NAD, riboflavin the plasminogen-activating function of streptokinase, urokinase
(EC 3.4.21.73), fibrinolytic activity of trypsin (EC 3.4.21.4), a-chymotrypsin (EC 3.4.21.1), papain (EC
3.4.22.2), pepsin (EC 3.4.23.1) were changed. The change nature was depended on concrete enzyme and
the oxido-reductant. Riboflavin and NAD can be considered as specific streptokinase inhibitors, to a
certain extent. However, their effect was shown in the concentration which are surpassing real-life in the
organism.

The action of Cu®** ligand (2-methyl-1.4-naphthoquinone-3-sulphonate Na, nicotinate, Gly-Gly, lysine,
riboflavin) systems was studied. All used ligands removed the inhibitory effect of copper. Moreover, the
complex of copper ions-Gly-Gly in 10 M concentration was caused the increase of streptokinase activity
by 18%. It is necessary to believe that creation of streptokinase specific inhibitors on the basis of its
functional model is hardly expediently in future.

The phenolic low-molecular weight compounds were poorly influenced on the streptokinase activating
function. Only phenol and hydroxitryptamin oppressed it for 28 and 91-100% respectively.

The polyphenolic compounds: 6 samples of a diazolignin and 3 samples of lignosulfonates were effective
inhibitors of streptokinase and pepsin. They didn't significantly affect fibrinolytic activity of trypsin and
a-chymotrypsin. And the shifts of papain and urokinase activity depended on a concrete sample and only
under diazolignins action were shown. In the presence of lignosulfonates the fibrinolytic activity of
trypsinogen was sharply increased. The activation extent of it didn't concede like in the presence of Ca*
ions or at H,O, processing as it was described earlier

The conducted researches also legiblly show a possibility for creation of nonconventional inhibitors of a
proteolysis/ Such possibility for the first time it was stated in our short communications earlier, in 1991—
1998.

Keywords: proteinases, streptokinase, fibrinolytic activity, plasminogen-activating ability, low-molecular
oxido-reductants, Cu**~ligand complexes, phenolic compounds, water-soluble lignin derivates

Beenenne. B oOecrieueHun xu3HelesTEIb- LIyl0 pojib MM oOecreunBas pa3BepTHIBAHHE
HOCTH M €€ PETYJSAIUH MPAKTHYECKH BCEX JKH- KOMIUIEKCA TAaTOT€HETHYECKUX MEXaHU3MOB.
BBIX OpPraHMU3MOB YPE3BHYAIHO BaXXHYIO PpOIb 3mech ciemyeT HallOMHUATH TakXke O psje Mmaro-
UTPAIOT IPOTEONUTUYECKHE PEAKIIUH, [TO CBOEMY TE€HHBIX MHUKpPOOPTraHU3MOB, MPOTEOJIUTHYECKHE
3HAYEHUI0  HE  yCTymas  OKHCIIHTENbHO- 9H3UMBI KOTOPBIX BBIMONHAIOT (QYHKINUU (haKTO-
BOCCTAaHOBUTEJBHBIM IpoueccaM. Jlaxe menblil POB IATOTEHHOCTH.

PS4 Tak Ha3bIBa€MBIX aBTOHOMHBIX HYKJIEOIIPO- Bo MHormx cepax nesTeIbHOCTH YellOBeKa,
TEHHOB—BUPYCOB HAJIEJIEH MPOTEOIUTHYECKUMHU BKJTIOYasl papManuio, MEAUINHY, BETEPHUHAPHIO,
SH3UMaMH. CeIbCKOE  XO3SHCTBO,  IepepadaThIBAIOIIYIO

B ocHoBe daxkTHdecku BceX OCHOBHBIX MaTo- MPOMBIIUIEHHOCTh U PAJ APYTHX, Ipenapatsl
JIOTHYECKHX MPOLIECCOB TaKXKe JIexKaT MPOTEOIH- MPOTEOTUTHYECKUX SH3UMOB HCIOJIB3YIOTCA B
THUYECKHE PpEaKLUMM, HWIPAIINE HHHULHMHPYIO- BO3pacTaoImX 00bemMax.
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Tem He MeHee, PUPOJIAa IPOTEHHA3HOTO Ka-
Taln3a, a TAaKKe MHOTHE AaCIeKThl PeryIsIuu
OCTaIOTCS AAJICKHUMU OT MOJTHOM SICHOCTH.

B neproa 1983-2010 romoB Hamu Oblia pas-
BUTA KOHIEMIHSA KHCIOPOA-aKTHBHPYEMOTO
NpOTEoNu3a, CYTh KOTOPOH 3aKiIroyaiach B
HETIOCPEICTBCHHOM YYacTHU B IMPOTCHHA3HOM
KaTtain3e cOOCTBCHHBIX TEHEPUPYEMBIX MOJICKY-
JIOW TIPOTEHNHA3BI aKTUBHEIX (OpM KHcIopoa (B
YaCTHOCTH, CYIIEPOKCHUIHOTO paaukana — O, ), a
ayTOAKTUBAIMsS 3UMOTCHOB — TAaKXe B CIIOCO0-
HOCTH WX MOJICKYJl TE€HEPHPOBaTh YKa3aHHBIH
pamukan. JTU pe3yibTaThl 00OOIIEHBI B HAIIUX
cTathax [1-6].

BriepBble TEpMHH «KUC10POO-3a6UCUMDBLIL
Hymb aKmueauuu NIAZMUHO2EHA» OBLT WC-
MOJhb30BaH HAMH MPH TPAKTOBKE MIA3MHHOTCH-
AKTUBATOPHOU (DYHKIMHU CTpEeNTOKMHA3HI [7, 8] .
OCHOBaHHEM MOCITYXKIITH:

— pe3koe 3aMeNJICHUE HHUIMAPYEMOTO
CTPENTOKUHA30H JH3uca GpUOPUHOBOTO CTyCTKa
NpY YAaJeHUN KUCIOPOAA;

— oOHapyKeHHE Yy CTPENTOKUHA3BI CYNEpOK-
CHUJI-KOHBEPTUPYIOIIEH aKTUBHOCTH;

— TIOJIHOE TIOJaBJiCHHE €€ IUIa3MHUHOICH-
AKTUBATOPHOU CMOCOOHOCTH MEpPEeXBaTYMKAMHU
CYNEPOKCHUTHOTO PaINKaa;

— BO3MOXXHOCTh aKTHBAIMU TUIa3MHUHOTEHA
HUCTOYHUKAMH aKTHBHBIX (POPM KHCIIOPO/Ia;

— CcrocOOHOCTh MOJIEKYJIbI 3UMOTCHA TeHEePH-
PpOBaTh CYNEepPOKCHIHBIEC PAIUKATIBI.

JanpHeiiee pasButue 3TONH UAECHU NIPU U3Y-
YEHUU JPYTUX 3UMOTCHOB W MPOTEHHA3 MO3BO-
JIUJIO PACTIPOCTPAHUTh €€ Ha MPOTEOIIMTHYECKHE
peakuuu B 1eioM, u B 1988 romy Hamu ObLI
BIEPBBIC  BBEJCH  TEPMUH  (KUCA0POO-
3asucumstii npomeonus» [9].

Kparko w3nokeHHasi 3/1eCh KOHIICTIIHSI SBU-
Jach TONYKOM K HCCIEIOBAaHHIO BO3AECHCTBHSA
COCIMHEHUH OKHUCIUTEIBHO-
BOCCTAaHOBUTEJILHOTO XapakTepa Ha MPOTEOIU-
THYeckue peakiuu. Jlo Havana Hammx paboT B
JUTEpaType MPAaKTUYECKH OTCYTCTBOBAIH CO-
oOmIeHUs] O JEWCTBHUHM OKCHIOPEIYyKTaHTOB Ha
9TH PeaKIny.

Hamu Obuté mIpepHHSATHEI MHOTOIIJIAHOBBIC
UCCIIEIOBAaHUS, PE3YIbTaThl KOTOPBIX OTPaKEHBI
JUIIb B psAe KpaTkux cooOmienwii [10-14], Tem
HEe MeHee MMO3BOJIMBIINX YTBEPKIATh O BO3MOXK-
HOCTH CO3JaHHsI HETPaIUIMOHHBIX HHTHOHUTO-
POB TIPOTEONH3a, IO CBOCH MPHUPOJE OTIMYALO-
HIUXCS OT TENTH0B-KBAa3UCyOCTPaTOB MPOTEU-
Ha3 U CeUu(pUIECKUX UHTHOUTOPOB aKTHUBHOTO
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meHTpa Ttuma (GochopopraHUIeCKUX COeIUHE-
HUH,  TSOKENBIX  METANIOB W OEJIKOB-
WHTHOUTOPOB.

B HacTosimiei ctatbe opoOHO MpecTaBie-
HBI DKCIEPUMEHTAIFHBIE PEe3yNbTaThl 3TUX pa-
00T (AeTamu METOMWYECKOTO IUTaHa OBLIN OITH-
caHsbl panee [2, 15,16]).

Pe3yabTarhl M uX 00cy:kaenue. 13 ncrnosns-
30BaHHBIX OKCHAOPEIYKTAHTOB HAHOOJIEE CHIIb-
HOC BJIMSHUE HAa AaKTUBATOPHYIO (QYHKIUIO
CTPENTOKMHA3bl OKa3asl OEH30XHHOH. B KOHIIEH-
Tpauuu 102 M OH BBI3BAI MOJHOE IOJABICHHC
WHHUIMUPYEMOTO CTPENTOKMHA30M nn3uca ¢uo-
PUHOBOTO Telsl. YTHETEHHE JTOTO Tpolecca
00yCIOBIIIO U J00aBIEHHE METHICEHOBOTO CH-
Hero, ¢peHa3sHHMeToCYIb(ara 1 HUKOTHHAMHUIA-
neaunauaykieotnia (NAD) B KOHEYHOH KOH-
nentpamuu 10" M — Ha 37, 65 u 80% cooTser-
CTBEHHO (Tabmmma 1) .

Hy)KHO OTMETUTH, YTO HUKOTHUHaAMUJ HC OKa-
3pIBAJT JICHCTBUE HAa aKTHBATOPHYIO (DYHKIIHIO
CTPETITOKUHA3HI:

Hnowads 301 pudpunonuza, v’
515£32

Hecnedyemsiil o6pasen (n=3)
CTpenToxuHasa (KOHTPOTE)

+ HHKOTHHAMH],
107 M 541£25 P>05
10°M 462£19 P=0.1

Panee »xe OBUIO TIOKa3aHO, 4YTO JPYrou
ctpykrypHblii komnoHeHT NAD — ADP (unm
AMP) Takxe HE HU3MEHsUT €€ aKTHBAaTOPHYIO
¢yukiuo [20]. CrneaoBaTelibHO, HWHTHOUPYIO-
mee neficteuie NAD o0ycnoBieHO cBOHCTBaMH
MOJIEKYJIBI HYKJICOTH/IA B TIEJIOM.

VYBenuueHue KOHICHTPAIMH METHUIICHOBOTO
cuHero 70 1 M Belo K MojaBIeHNI0 YKa3aHHOTO
nporecca Ha 90%. JlobaBneHre B peakKIIMOHHYIO
cucreMy puGodiaBuHa B KoHIEHTpammn 107
10° M TakKe COIPOBOXKIAIOCH CHIDKCHHEM
TUIa3MUHOT€H-aKTUBATOPHOH (PYHKIIUM CTpeT-
TokuHa3el Ha 33 u 52% cooTBercTBEeHHO. Jlanb-
Helflee yBeTMUeHHE KOHIEHTpanuu prbodia-
BUHA OBUIO OTPaHWYCHO €ro HEI0CTaTOYHOU
pacTBOpuUMOCThI0. Deppunuanua He okas3an 3a-
METHOT'O HM3MEHCHMSI aKTUBATOPHOU (DYHKIIMU
CTPENITOKUHA3BI JIa)KEe B MAKCUMAaIbHON KOHIICH-
Tpauuu (Tabnuua 1).

B aToM 1utaHe GEH30XHMHOH TPE/ICTaBIISETCS
HaM HE CTOJIBKO MPOSIBIIAIONIAM CBONCTBA OKCH-
JIOpEAYKTaHTa, KaK MOTUPUIMPYIOIUM (yHK-
[IMOHAJIHHBIE TPYIITIHL
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Tabmmma 1 — 3MeHeHUs HHUIMHPOBAHHOTO CTPENTOKNHA30H (YHOPHHOIN3A TIPH T00aBICHIH
okcumopenyktantoB (N =5; metos nu3uca GudbpuHOBbIX tuiacTuH) 1o [10,17,18]

[Iromans 300 IInomans 300
Hccnenyemble coeTMHEHNUS, Uccnengyemble coequHeHus,
M ¢ubpunonmsa, M ¢ubpunonusa,
MM2 MM2
CrpenrtoknHa3za (KOHTPOJIb) 482 +20 + (eHazuHMeTOCYNIBDAT,
(E', =+ 0,080 B)
+ N-0€H30XUHOH, 10 496 + 15
(E's=+0,285 B) 107 506 + 19
10 480+ 11 102 530 + 35
10°° 434+ 15 10" 169+ 9*
102 0* + NAD,
+ K3FeCNs, (E'; =- 0,320 B)
(E', =+ 0,360 B) 10 490 + 16
10°3 103 503+ 16
102 485 + 12 102 475 + 21
10" 479+ 19 10" 96 + 4*
+ METHJICHOBBII 460 + 21 + puboduaBuH,
CHHHIA, (E'; =— 0,208 B)
(E'%,=+0,011 B) 10° 435+ 32
10 465 +20 10° 386 + 18
10°3 434 + 29 10 323 + 12*
102 430 £ 21 10°° 231+ 17*
10" 308 +£21*
1 50+ 3*

T
[Iprmeganne — 3xeck U nanee * — U3MEHEHHsI CTATUCTHYCCKH JOCTOBepHHEI ipu P< 0,05; 3Hauenus E°y mpuse-

nensl o [19]

beuto ycranoBneHo, 4to MoamduKarys da-
ctr cBoOoHBIX HyN-rpymnmm Monekysisl cTpento-
KHMHa3bI BEJIET K ee MHakTuBanuu [21, 22].

[ocneayromye 3KCIepUMEHTHI Ha MTPOTEHHA-
3aX Pa3IMYHOrO THIIA MMOKa3alu (B TEKCTE HUXKE
NPUBEICHBI TOJNBKO CTATHCTUYECKH JIOCTOBEp-
Hble m3MeHeHus, P < 0,05), uto moGaBieHue
6ensoxmHoHa B KoHuenTpammu 10> M cormpo-
BOXKJAJIOCH TIOJIHBIM TOJaBlicHHEM (UOPHHOIU-
triyeckor akTuBHOCTH nanavna (EC 3.4.22.2), a
TUTa3MUHOT€H-aKTUBATOPHONH (PYHKIIMM YPOKH-
Ha3el (EC 3.4.21.73) u QuOpuHOIUTHUECKOH
aktmBHOcTH TpuncuHa (EC  3.4.214), oa-
xumorpuricuna (EC 3.4.21.1) na 70, 29 u 53%
COOTBETCTBEHHO, IPAKTUYECKU HE OKa3aB BIUS-
Hus Ha akTuBHOCTH nemncuHa (EC 3.4.23.1) (B
KOHTpOJIC BeNWYMHA (HUOPUHOIUTHYECKON aK-
THBHOCTH COCTABHJIA — MM’, N= 5: TpHIICHHA —
534 + 24, a-xumotpuricuHa — 445 £ 18, nanau-
Ha — 257 + 17, nencuna — 1078 £ 32, nma3MuHa
— 482 £ 19; akTMBaTOPHOH (PYHKIMH yPOKHHA3BI
— 639 £ 25). AKTUBHOCTH IallanHa TOJHOCTHIO
MTOIABISUIACH YK€ TPU KOHIICHTpauu 3P HheKTo-
pa 10 M. Tlpu 7Toif KOHUEHTPALMU OEH30XHU-
HOHAa aKTHBHOCTh OCTQJIBHBIX IMPOTEHHA3 CHH-
KaJlach JIMIITh YACTUIHO B MOCIIEIOBATENIEHOCTH:
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METNCHH < TPHUIICHH < O-XUMOTPHUIICHH < ypPOKH-
Haza. OgHAKO aKTHUBHOCTh M 3THUX INPOTEHHA3
MOJTHOCTBIO YrHETalach OCH30XMHOHOM B KOH-
nentpamn 10 M (pucynok 1). JleiicTBie GeH-
30XWHOHA, MO-BUJUMOMY, MOXET OBITh 00y-
CJIOBJICHO €r0 CITOCOOHOCTBIO JIOCTATOYHO JIETKO
B3auMozencTBoBaTh ¢ HS-rpymmamun [23]. To-
ria MOHATHO Oojiee CHMIIBHOE NeCTBHE Ha aK-
TUBHOCTH MananHa. OJHAKO 3TO HE OOBICHSET
MHruOMpoBaHHe (QYHKIHHU CTPENTOKWHA3BI, KO-
TOpasi BOOOILE JUIIEHa OCTATKOB [ICTEHHA.
Bhecenue B peaknnoHHYIO cucteMy (eppu-
HMAHUIA KAJIUS BEJO K MOJHOMY IOAABICHUIO
(UOPHUHOMTUTHYECKON aKTUBHOCTH JIMLIb MANau-
Ha TaKk)Xe MpU KOHUEHTpaluu 1072 M, Torna xKak
JTla)ke B MAaKCUMAaJIbHOW KOHIIEHTPALMK HE M3Me-
HSUI0 (UOPUHOIUTUYECKYIO aKTHBHOCTH TpPUII-
CHHA U 0-XUMOTPUIICHHA, a aKTUBHOCTH IIENICUHA
W aKTHBAaTOPHYIO (YHKIIUIO YPOKWHA3bl yrHETa-
70 TOJBKO YacTuyHO — Ha 47 u 41% cooTBeT-
cTBeHHO. DPuOpHHOIUTHYECKAS K€ aKTUBHOCTD
mwiazmuHa (EC 3.4.21.7) npu 100aBiIeHUH 3TOrO
addexTopa gaxe Bo3pocna Ha 22% (pucyHok 1).
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Pucynok 1 — U3menenus (% K KOHTpoJ10, npuHATOMY 32 100%) ¢pudpuHoIMTHYECKOIi AaAKTHBHOCTH
Tpuncuna (1), o-xumorpuncuna (2), nanauna (3), nencuna (4), miasmuHa (5) ¥ MIa3MHUHOTeH-aKTHBATOPHO#
¢yHnknuu ypokuHassl (6) npu 1o06aBiaennn N-oenzoxuHoHa (a), K3FeCNg (6), meTnieHoBoro cunero (6),
¢denazunmerocyabdarta (2), NAD (0) u pudodaasuna (e); mo [14, 17, 18]
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OddheKT MeTHJIeHOBOr0 CHMHEro Ha aKTHB-
HOCTh MPOTEHHA3 OBbLJI CXOXKUM C TaKOBBIM (ep-
punuanuga. [lonnoe monasneHue GUOPHHONIM-
TUYECKOW aKTHBHOCTHU TallanHa HabI0Oaioch B
MIPUCYTCTBHE JAAHHOTO 3((eKTopa Takxke B KO-
HEYHOM KOHUEHTpalUuu 107 M. AxTuBaTOpHas
GyHKIHMST ypOKMHA3Bl W (hHOPUHOIHUTHIECKAsS
aKTUBHOCTPH TIETICHHA TPYW MaKCHMAaJIbHON KOH-
HEHTPaLUU OKCHUAOPEAYKTaHTa CHUZWIHCH JINIIb
yacTU4YHO: Ha 46 u 42% COOTBETCTBEHHO, a M3-
MEHEHHsI aKTHBHOCTH CEPHUHOBBIX MPOTEMHA3 HE
npesbIman 12%.

Heckonpko wHasi KapTHHA MPOSBUIIACH MPH
neiicteun  (peHazuHMeTocyab(ara. Hambomee
YyBCTBUTENBHBIM K HEMY OBUT MO-TIPEKHEMY
namavH — €ro JeicTBUE TOJHOCTHIO MOAaBIIs-
70Ch APPEKTOPOM yKe B KOHEUHOH KOHIIEHTpa-
wn 10 M. AKTHBHOCTB OCTAJIBHBIX MPOTEHHA3
(32 UCKITIOYCHUEM TICTICHA) TIPH MaKCHMAaJIbHON
KOHIIGHTPAIlMM OKCHJOPEIYKTaHTa yrHeTajach
Ha 35-41%. Haubonee cunpHOE neicTBue 3¢-
(eKxTopa MpoSBUIIOCH HA aKTHBHOCTH IJIa3MHHA!
noxasienue jgocturano 73%. Ilo-Bumumomy,
YTHETeHHE JaHHBIM 3(h()EeKTOpOM aKTHBATOPHOM
(YHKIIMM CTPENTOKWHA3bl M YPOKHHA3Bl 00Yy-
CJIOBJICHO, CKOpee W3MEHEHUSIMH aKTHBHOCTH
oOpa3yromerocst masMuHa. Bmecte ¢ tem, de-
HA3WHMETOCYNh(hAaT B AUana30He KOHIICHTpaIui
10“-10" M moBBIIIAT AKTHBHOCTH MENCHHA HA
16-31%.

O¢ddext NAD 6b1 nHOTO M1aHa. 3a UCKIIIO-
YEeHHEM O-XUMOTPHUIICHHA W YPOKHHA3bl — He-
YYBCTBHUTENBHBIX K JAaHHOMY COCJUHEHUIO, aK-
TUBHOCTh OCTAJIFHBIX MPOTEWHA3 BO3pacTalia Ha
18-25%, a mencuna — B 2 pasa.

JobaBjieHre puboduiaBHHA K IIPOTEHHA3aM
BBI3BAJIO 3aMETHBIC CIBUT'M AKTUBHOCTH JIUIIB CO
CTOpOHBI IamavHa: yBeiaudeHue ee B 1,9 pasza
npu KoHmeHTpamun 10°M u cHKeHHe Ha 23 U
34% npu koHueHTparmsx sddexropa 1021 10°
"M COOTBETCTBEHHO, TOr/Ia KAK CIBHIH AKTHB-
HOCTH OCTaJbHBIX NPOTEHMHA3 HE MPEBBILIATH
15%.

B »T0ii wacTu uccneaoBaHuii HaMu OBLIO 00-
paleHo BHUMAaHHE, MPEXAE BCEro, Ha CICLU-
¢uaHOCTE dddeKTa OKCHIOPENYyKTAHTOB HA
CTPENTOKUHA3y. Pe3ylnbTaThl CBHJIECTENBCTBYIOT
o toM, utro NAD u pubodnaBuH Moryr, B H3-
BECTHOM Mepe, paccMaTpHBaThCs crieluduye-
ckuMu ee uHruomropamu. OmHako ux 3¢ ¢dekT
NPOSIBIJICS B KOHLEHTPALUSIX, HAMHOTO IIPEBOC-
XOJSIIUX PeaqbHO CYIIECTBYIOIIUE B OpraHH3-
Me. Bmecte ¢ TeM, Hy)KHO y4ecTh, 4TO B KJIeTKax
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CTPENTOKOKKA aKTHBHAs CTPENTOKMHA3a OOHa-
pyXeHa JuIib BO (paknuu MemOpaH [24,25].
[Tostomy uckmounts Brusinue NAD Ha akTuB-
HOCTB CTPENTOKHHA3HI iN SitU HEelb3s.

Kak ObUIO YMOMSIHYTO BBIIIE TIO TEKCTY,
HamMu ~ Oblla  OOHapykeHa  CYNEpOKCHI-
KOHBEpTUpYyomias (QYHKIHS CTPENTOKWHA3Bl H
MPEJCTABICHBI JIOKA3aTeNbCTBA CYIIECTBECHHO-
CTH CYNEPOKCHAOTO paauKaia Ajsl aKTUBAIMH
masMuHoreHa [26]. B aToit cBsi3u uccienoBaHo
neiicrue cucrem Cu?*-murama. Kak HW3BECTHO,
HOHBI Meau BXxomaT B cocraB  Cu,Zn-
CYMEPOKCUIMUCMYTa3bl, 1 OHH CHOCOOHBI C BBI-
COKOH CKOPOCTBIO B3aHMOJEHCTBOBATH C CyIlE-
pOKCHUIHBIM panukaaoM [27]. Bmecte ¢ Tewm,
HamMu Obula ycTaHOBIeHa HEdI()(PEKTUBHOCTD
JIAHHOM CYTIEePOKCHIMCMYTa3bl KAK MHTUOUTOPA
¢yakm crpentokuHasel [26]. [Ipexne Bcero,
3TO MOXET OBITh OOYCJIOBJIICEHO BBICOKOW arpec-
CUBHOCTBIO TPOTEOIUTUYECKON CHCTEMBI IO
OTHOLLIEHUIO K TAKOW TUCMYTa3e.

HccnenoBanne BIMSIHAS Ha IUIA3MHHOTEH-
AKTUBATOPHYIO (DYHKIMIO CTPenTOKHHa3bl Cu’*
W W30paHHBIX JIMTAHJOB TOKA3allk, YTO JIMIIIb
HOHBI M€ B KOHLUEHTPALUU 1021 10 M mo-
JABJISUTH aKTHBHOCTh CTPENTOKHWHA3bl Ha 50 u
100% cootBerctBeHHO (Tabnwma 2). Jlusun
TaKXKe He OKas3an BiusHUS. B Oonee HU3KOW
KOHIIGHTPAIlM MOHBI MeJn OblIM Hed()(PEeKTHB-
HBI BCJICJICTBUE CBS3BIBAHUSI 3HAYUTEIHHOHN Ya-
CTH KATHOHOB OEIKaMH PEAKIIMOHHON CHCTEMBI.

OJIHAKO TOJTydYeHHbIe chcTeMbl CUZ -nmuranz
HUKAKOTO WHTUOWTOPHOTO JEHCTBUSI HA aKTHB-
HOCTB CTPENITOKMHA3BI He OKazau (Tabmuia 3).

Bo Bcex ciydasix MCHONB30BAaHHBIE JTUTAH/IbI
CHUMaJIM MHTHOUTOPHBINA 3 dekT memu. Kpome
TOTO, KOMIUIEKC WOHOB MEIW C TIUIMHOM B
KOHIIEHTpallUU 10* M BbI3BAN YBEJIMUEHUE aAK-
THBHOCTH CTpENTOKKWHA3BI Ha 18%. Mexmy Tem,
B JIUTEpAType UMEIOTCS COOOIICHUS! O HAITHYNH
Yy KOMIUICKCOB MEJH C JU3UHOM W TIIUIIMI-
TIUIMHOM CYNEPOKCHTUCMYTAa3HOW aKTHBHO-
ctr: 90 MxM komrutekca Cu(Lys), uaruduposa-
T BOCCTAaHOBJICHUE HUTPOTETPA3OJIHEBOTO CH-
Hero Ha 50% B cucTteme, comepiKamiei B 2,5 M
peaknuonHo# , cMecr 100 MKJI HACHIIIIEHHOTO
pactBopa KO, B numermicynsokcuze [30].

OTU pe3ynbTaThl MOTYT CBUJETEIHCTBOBATH
TaK)Ke B I0JIb3y BechbMa 3((HEKTUBHOTO B3aUMO-
JEACTBUSL CTPENTOKHHA3BI C CYIMEePOKCHIHBIM
pamukKaioM, BecbMa BO3MOXKHO, CIIOCOOHOTO
KOHKYPHPOBATh C CYNEPOKCHINCMYTa30H.
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Ta6mmma 2 — Brusane noHoB Menu (I1) u ee TuranmoB Ha MHAITMUPOBAHHBIN CTPETITOKWHA30M
bubpunomn3 (N = 6; MeTox au3nca GUOPUHOBHIX TUIacTHH), 1o [10,11,17,18]

Uccnenyemsle coenunenus, M Inouane 30§$2H6PHHOHH%’
CrpenTokrHa3za (KOHTPOJIb) 445+ 19
+ CU2+,
(E', =+ 0,153 B)

10 427 +23
10° 436 + 25
10*? 223 + 15*
107 0*

+ 2-meTmi-1,4-nadToxuHoH-3-cysb(onat Na (Buka-cod),

(E'o=+ 0,463 B)
5¢10° 409 + 31

10° 444 £ 22

+ HUKOTHHOBAS (MMUPUINH-KapOOHOBAs) KUCIIOTA,
10" 441+ 22
10° 441 + 36
107 446 + 29

+ Gly-Gly, 467 £ 40

10" 445 £ 18
10*2 498 + 24
100

IIpumedanue — 3HaueHus Elo npuBeaeHs! o [19, 23, 28, 29]

Tabmuma 3 — 3MeHeHus: ak THBATOPHOH (PYHKIIMU CTPENTOKMHA3BI TTpH JoOaBiennu nonos menu (II) ¢ ee
surangamu (N = 6; Meto u3uca GUOPHUHOBBIX I1acTuH), o [10,11,17,18]

Hccnenyemble coequnenus, M TLromane 30§$2H6PHHOHH3&
CrpenToknHasa (KOHTPOJIb) 490+ 19
+ Cu(Lys).,
10° 441 £ 22
+ Cu(Gly-Gly),
10" 578 +30*
10° 515+25
107 534 +30
+ (Cu?*, 10°+ Bukacou, 5¢107°), 559+ 27
495+ 22
+ (Cu®*, 10" HuKkoTHHOBAs KMCIOTa, 107°), 515+£18
+ (Cu®", 10°° nuxoTuHOBas KkucuoTa, 10°°%), 491 +£24
+ (Cu?*, 10 aukoTuHOBas KucoTa, 1072),
+ (Cu®", 10 °+ pubodumapun, 10 481 + 17
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Boiee Toro, nonsl CU? MOTHOCTHIO CHUMANH
B CTOJIb HEOOIBIION KOHIICHTPAITUH HHTHOUTOP-
HBIH 3¢ ekt pubodnasuna. Ito Bpsia 1u 00y-
CIIOBJICHO (YHKIMOHUPOBAHUEM PEIOKC-TIapHL,
xotsi By mon Cu**/Cu* = 0,153 B, a E, B3aumo-
neiictBust pubodaaBuna ¢ snekrpoHom — 0,167
B [28,31]. Bonee BeposTHO 00pa3oBaHUE KOM-
mexcoB Cu?* ¢ pubodasurom [31], uro m3me-
HSET CBOMCTBA €r0 MOJIEKYJIBI, HJIH )K€ B3aHMO-
JIefiCTBUE MOHOB MEAH C MOJICKYJIOH CTPENTOKH-
Ha3bl U JIOKAJIbHBIE NIEPECTPOUKN €€ CTPYKTYPHI,
BO3MOJKHO, JICNIAfONIHE AKTHBAIMIO TUIA3MHHO-
reHa nHaudpPepeHTHOH K prudodaaBuHy.

MoxHO nojiaratb, 4TO IIOIBITKHW CO3JaHUs
CHEN(PUIESCKAX HHTHOUTOPOB CTPEIITOKHHA3ZBI
Ha OCHOBE (PYHKIIMOHAJIBHOH MOJEIH CTPENTO-
KWHa3bl BpSA JIM 1enecooOpasHbl B JlaNbHEH-
IIeM.

ITockonmpKy HCIIONB30BaHHBIA N-OE€H30XUHOH
CHOCOOCH C BBICOKOH CKOpPOCTBIO B3aMMOJICH-
CTBOBATH C CYNEPOKCHIHBIMH pPaHKaIaMH,
JabHEHIIe MCClIeNOBaHMs OB MPOBEICHBI C

psIOM coemuHeHNH (HEHONIBHON MTPUPOIBI, B TOM
YHcIIe TOJUMEPHOT0 XapakTepa — JIMTHUHA.

HuskomonekynsipHble COCAMHEHHS, 32 HC-
KIIfoueHueM (eHolla M THUAPOKCUTPUNITAMHUHA,
c1ab0 BIMSJIM Ha aKTUBATOPHYIO (DYHKIHIO
cTpenTokuHaspl. JIuime (eHos uW  IUAPOK-
cUTpUNTAMHUH yrHetanu ee Ha 28 u 91— 100%
COOTBETCTBEHHO (Tabuiia 4).

[To-Bumumomy, Bo3zneiicTBre 3¢ ¢heKTopoB Ha
(YHKLUMIO CTPENTOKMHA3bI 3aBHCUT HE TOJBKO
OT B3aMMOJCHCTBUS C CYNEPOKCUAHBIM PaIuKa-
JIOM, HO ¥ OT BO3MOXXHOCTU NPOHUKHOBEHHS B
(YHKIMOHAIBHO 3HAYMMEBIE 00JIACTH MOJIEKYJIBI
OeJKa — cTpeNnTOKWHA3Bl U (WIIH) IJ1a3MUHOTCHA.
KocBeHHO 3TO MOATBEp)AaeTcs B 3KCIIEPUMEH-
TaxX C TPUIICUHOM U O-XUMOTPHUIICHHOM, YaCTHY-
HO Nabuim3upoBaHHBIME 8 M MOuYeBHHOM, puo-
PUHOJIMTHYECKAs  aKTHBHOCTb  KOTOPHIX B
HaYaIbHBIA Tieproja (puOpHHONIM3A MTOAaBIISIACh
HUTPOTETPA30JIMEBEIM CHHUM, TOT/Ia KaK HATHB-
HbIC NPOTEHHa3bl OBIIM HEYYyBCTBUTEIBHBI K
3TOMY NEpPEeXBaTUUKY CYHNEPOKCHIHOIO pPaauKa-
na [5].

Tabmuua 4 — Biusiaue coequHeHui (eHONFHON NMPUPOJLI U OMOTeHHBIX aMUHOB Ha WHUIIUMPOBAHHBIH
CTpernToKuHa3o0i pudbpuHOIN3 (N = 6; MeTo M3nca GUOPHUHOBEIX TuTacTUH), 1o [10,17,18]

Uccnenyemble coenuuenus, M TIromane 30}1\;3)2“61) MHOMM3A,
CrpenTokrHa3a (KOHTPOJIb) 464 +28
+ (eHom, 0,3 334 + 15*
+ DL-tupo3uH,
10°° 492 + 30
107 441 + 25
+ FUAPOXUHOH,
10 404 + 32
10" 399 +37
+ IIUPOKATEXHH,
10 436 + 21
10" 427 +25
+ 3-ruIpPOKCUTHPAMHUH,
10 43+ 5%
10" 0*
+ I'HCTaMHUH,
10°° 478 +25
102 487 +22
10 492 +31
+ CepOTOHMH-KpeaTUHCYIbdar,
10°° 427 +29
10 459 + 10
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[lockonbKy THpamMMH SIBJISIETCSI OMOTE€HHBIM
aMUHOM, TIPOBEACHO CpaBHEHHE e€ro d(dekTa C
TUCTAMHHOM U cepOTOHMHOM. OJJHAKO 3TH aMU-
HBI He ObUTH 3()(HEKTUBHEIL.

JlanpHelmme nccienoBaHns OBLIN MPOBEC-
HBl C JUTHUHOM. M3BECTHO, YTO OH HEpacTBO-
PUM B BOJI€ U HEKOTOPBIX OTHOCHUTENHHO THAPO-
(OWIBHBIX PacCTBOPHUTEIAX. OTO OTrpaHUUYCHHUE
OBUIO CHATO IyTE€M AHMA30TUPOBAHMSA JIMTHUHA U
NPUTOTOBJIEHUST JUTHOCYIb(oHaToB. Hccneno-
BaHBI 6 OOpa3IOB MWA30JIMTHHHA M 3 00pasma
JUTHOCYTb(OHATOB, JFO0OE3HO TMPEIOCTABIICH-
HBIX JOKTOPOM XHM. Hayk mnpodeccopm M.A.
3wIb0eprieiToM |, OJHAKO, MPUHIUITHAILHO
UMEBIINX ONW3KHE XapaKTepucTUKH (Tabiwia
5).

HecmoTpst Ha OGnmu30cTh cocTaBa M CBOMCTB
o0pa3moB, nx 3pdexTopHas crocoOHOCTh pa3-
mu4danach. Tak, oOpasubl auasonurauHa Ne 1 m
No 2 pe3ko yrueranu akTHMBHOCTH TMETICHMHA M

aKTUBAaTOPHYIO  (DYHKIMIO  CTPENTOKWHA3HI,
Ha4YMHAS C KOHIIEHTpanuu | T/J, U 10 MOIHOTO
MOJaBJIeHHsI TIPpU OoJiee BBICOKMX KOHICHTpPAIHU-
ax. [Ipu sTom oOpazenr Ne 1 ornmyancst Gomee
CHJIBHBIM JICWCTBHEM. AKTHBHOCTH OCTaJbHBIX
SH3MMOB H3MEHSJIAch Majo: Jake NpU MaKCH-
MaJIbHOW KOHIEHTPALUK CIBUTH HE MPEBBIIIATH
16 % (pucyHok 2).

O6pazernr Ne 3 BBI3BAJ MTOJIHOE YTHETEHUE aK-
TUBHOCTH TIETICHHA M, KPOME TOTO, CYLICCTBEH-
Hoe (Ha 41-63%) CHIKEHWE aKTUBATOPHOM
¢GyHKIMH ypokuHA3bl. OTIMYATEIHHON OCOOCH-
HOCTBIO 0Opasna Ne 4 okazayioch, MoXainyH, ca-
MO€ CHJIbHOE MHTHOWTOpHOE NIeHiCTBHE Ha Mel-
CHH W CTPENTOKHHA3Y — OHO JIOCTHTAI0 MaKCH-
MyMa yike TIpH KoHIeHTpamuu 2 /11 (42107 M).
[Mpu 3TOM akTHBaTOpHast (QYHKIUS YPOKHHA3BI
CHIDKAIIACh UMb Ha 15%, a aKTUBHOCTH Ianau-
Ha Bo3pacTtana Ha 20%.

Tabmuma 5 — XuMudecKuil coCTaB M MOJIEKYJISIpHAs Macca 00pasloB XMMUYECKH MOIU(PHUIIMPOBAHHOTO

JUrauHa, 1o [17,31]

DJIeMEHTHBIN cocTaB, % M. DyHKIUOHAIBbHBIE TPyNIbI, %0
p(%ie-u c | H | N |s| o |¥E|HOS | HO- | HcO- %
Huazomupoeannvlii TuZHUH
1 526 | 44 7,8 8,9 26,3 | 5,0 22,5 4,6 9,9 3.0
2 526 | 44 7,8 8,9 26,3 | 50 22,5 4,6 9,9 gﬁ
3 52,6 | 4,0 100 | 80 | 254 | 50 22,3 4,7 10,0 gﬁ
4 526 | 44 8,0 8,7 26,3 | 5,0 22,3 4,6 10,0 gﬁ
5 526 | 4,0 100 | 80 | 254 | 50 22,5 4,7 9,8 gﬁ
6 52,6 | 4,0 10,0 | 80 | 254 | 5,0 22,5 4,7 9,8 3:8

3,0

Honucynvghonamet ruznuna
A 66,4 | 6,0 0 0,5 271 | 40 1,6 10,4 151 15
b 66,4 | 6,0 0 0,5 27,1 | 4,0 1,6 10,5 15,0 i:g
B 66,4 | 6,0 0 0,5 27,1 | 4,0 1,6 10,3 15,2 ig
2,4

[Mpumeuanne — DIEMEHTHBIN COCTAB OMPE/IeNieH MOCie CKUranus B Toke Ny MmyTeM BOJIOMETPHYECKOTO OIpee-
nenust CO;, u H,0, azotr — o Keenpaamo, cepy — mo Illerurepy, kucimopoa — pacdeTHsIM MeToaoM [33,34]; Mol
Maccy omnpenesisi reiab-xpoMmarorpadueit Ha Cedanexce G-75 [35], comepxkanue GyHKIIMOHATIBHBIX TPYIIT — B COOT-

BETCTBUU C peKoMeHaanusmu [36].
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Pucynok 2 — Usmenenns (% k KoHTpo.110, npuHATOMY 32 100%) ¢pnépuHOIMTHYECKO AaKTHBHOCTH
Tpuncuna (1), a-xumoTpuncuHa (2), nanauna (3), nencuna (4), NJIa3MHHOT€H-AKTHBATOPHON (PyHKIINH
ypoxuHa3bI (5) 1 cTpenTokuHA3bI (6) IpH 100aBaeHIH 00pa3noB NoNe /-6 Tna30THPOBAHHOTO JIUTHUHA;
mo [1, 10, 14, 17, 18, 32]
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(YHKIMOHANBHBIX TPYIIL

JetictBrue obpasma Ne 5 ObUTIO CXOXHUM C Ta-

KOBbIM 0Opasuma Ne 3. OgHako noGaBiieHHE €ro
HE CONPOBOXKIAIOCH yTHETEHHEM aKTHBHOCTH
nmanavHa (OHa maxe yBenndmiaack Ha 16%), a
CHIDKEHHE AaKTUBHOCTH YPOKHHA3bl COCTaBHIIO
38%.

TlomHOC YrHETCHUE AKTHBHOCTH YPOKHWHA3bI

(kaK TIeTICMHA M CTPENTOKMHA3bI) HAOFOIaIOCh
T TpU AeiicTBUH 00pa3na Ne 6, BBI3BaBIIETO
NPy JBYX MaKCHMAJIBHBIX KOHLEHTpALUsAX TUa-
30JIUTHUHA TaK)Ke€ CHM)KEHHE aKTHBHOCTH IIama-
uHa Ha 44 u 72%.

Kak BUAHO, 1WAa30THUPOBAHHBIC JIMTHUHBLI Ma-

JO BIHMSUTM HAa AaKTHBHOCTh TPHUIICHMHA W O-
XUMOTpHIICHHA. [IpUMEHUTENTEHO K CTPENTOKH-
Ha3ze, HauOOJIbINAs CHICHU(PUIHOCTh, HA HaIll
B3I, mpucyma obpasuam NeNe 1, 2 u 4. Co-
enuHenre Ne 4 001a7am0 HauOoJiee CHIBHBIM
JIeHCTBUEM (3]1€Ch CJIEIyeT OTMETUTh, YTO KOH-
LEHTpAIUs JUAa30JUTHAHA B 00pa3iiax COCTaB-
asta, r/im: Ne 1 — 11,5, Ne 2 — 14,6, Ne 3 — 13,3,
Ned—44 No5-13,2,Ne 6-—11,6).

Bce o0pasmpl 1ua30THPOBAHHOTO JIMTHHHA

MNPUHOUIIMAJIBHO HE pa3JINvaJIMCh IO MOJI. MacC-

9JIEMEHTHOMY COCTaBy U COJCPIKaHHUIO
OnHako 0oOpa3isl

MOJIyY€HBI IPH COOTHOILIEHUH JIUTHUH: COJIb TH-
azonnss Ha 20% OojplieM B CpaBHEHUH C
OCTaNbHBIMU O0pa3uamMu. ITO MO3BOJIMIO 000C-
HOBaTh PEXHUMBI IOMYYECHUS CIEeHUPUUSCKUX
WHTHOWTOPOB cTpenTokuHas3bl [37]. Bee obpas-
bl SBJSUTUCH TaKKe dPPEKTUBHBIMU HHTUOUTO-
paMu IercuHa.

UccnenoBannbie 00pa3mbl JHUTHOCYIB(GOHA-
TOB UMENU MPAKTUYECKU MICHTUYHBIC HJIEMEHT-
HBIH COCTaB, MOJICKYJISIPHYIO Maccy M conepxa-
Hue (YHKIIMOHANBHBIX Tpynn (Tadbmuma 5). O6-
pasupl A u B seisimuck H-opmamu TUrHOCYITb-
(oHaTa, TONYYEHHBIMH COOTBETCTBEHHO C HC-
nose3oBaHueM cMmonbl KAV-2 wim monkucie-
HUS C mocnenyommM nuann3oM. OOpazerr 4 —
HaTpHeBas COJb JIUTHOCYNb(oHATA.

Bce Tpu obpasna murHOCyns(hOHATOB Tpak-
TUYECKH B OJMHAKOBOW Mepe MOAABIISUIN aKTH-
BaTOPHYIO (PYHKIMIO CTPENTOKHUHA3bl (PHCYHOK
3). B MakcuManbHON KOHLIEHTPALMU YTHETEHUE
(YHKIIMH CTpenTOKWHA3bl obpasnamu 4, b u B
COCTaBUJIO, COOTBETCTBeHHO, 88—86%. Ha ¢ub-
PUHOJIMTHYECKYIO aKTUBHOCTH TPHUIICHHA M aK-
TUBATOPHYIO (YHKLUIO YPOKHHA3bl JIUTHOCYIIb-
(oHaTBHl BIMSHUS TNPAKTHYECKH HE OKazaau —
CABUTHY He npenbimany 15-17%.

NeNe 1, 2 1 4 uMenn HECKOJIBKO MEHBIIE a30Ta U

A/A Y 4 A/A Y E
80 =
40
@
(oF:
ol ‘ ‘ ‘ ‘ (0] 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7 C /
C, r/a > 1
A/AO,O/o B
—=
80
40
()
o 1 2 3 4 5 6 7
C,r/n

Pucynok 3 — Usmenenns (% k KoHTpo.110, npuHATOMY 32 100%) ¢pndpuHOIMTHYECKO AaKTHBHOCTH
TpuncuHa (1), MIa3MHHOIeH-AKTHBATOPHON (YHKIMH YPOKHHA3BI (2) M cCTpenTOKMHA3bI (3)
npu go6aBjeHnu oopasuos NeNe A—B noJiucy/abponaros aurauna; mo [17, 18, 38]
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Pucynok 4 — Usmenenns (% K KOHTpoJ110, npuHATOMY 32 100%) ¢pnépuHOIMTHYECKOII aAKTHBHOCTH
TPUINICHHOTEHA NMPH BO3IeiCTBUH JUTHOCY/Ib()oHATOB B HaTpueBoii (1) mau H-popme (2,3); mo [17]

Mpbl He TPOBOAMJIM CIEHHUAIbHBIX HCCIENO-
BAaHUH BIMSAHUS JMTHOCYJIb(OHATOB HAa aKTH-
HOCTh TericuHa. OHAKO BCSI COBOKYITHOCTH H3-
JIOKEHHBIX BBIIIE 10 TEKCTY MaTepHAIOB MO3BO-
JsIeT JyMaTh, YTO 3T COCAMHEHMS SBISIIOTCA U
3¢ ($eKTUBHBIMA WHTHOUTOPAMH TIETICHHA.

BmecTte ¢ Tem, okazainoch, 4TO B IIPUCYT-
CTBHHM JIMTHOCYNb()OHATa PE3KO BO3pacraia
(uOpUHOMUTHYECKAS aKTUBHOCTH  0OpPa3IoB
TpuricuHoreHa (pucyHok 4). Ilpuuem creneHb
aKTUBAIIMW HE yCTyIaia TaKoBOW, KOTOpasl OIH-
caHa HAMM paHee B MPUCYTCTBHM HMoHOB Ca’’
wiu ipu 06padotke H,0; [15].

O10oT 3PdeKT HyKIaeTcs B JalibHEHIIEM
n3ydeHuu. Bmecte ¢ TeM, MpOU3BOIHBIE JIUTHU-
HOB HMMEIOT JIOCTATOYHO CIIOKHYIO CTPYKTYpY,
YTO CO3AAET PsI BOZMOXKHOCTEH I T€HEpUpO-
BaHUsI aKTHBHBIX (pOpPM KHCIIOpOAa, ClIOCOOHBIX,
Kak OBLJIO MOKa3aHO paHee, aKTUBUPOBATH P
3MMOTEHOB TPOTEWHA3, BKIIOYash TPUIICHHOTCH
[38].

3akmouenue. ltak, npencraBiIeHHBIE pe-
3yJIbTaThl SIBISAIOTCS. KOCBEHHBIM CBHJIETEIb-
CTBOM peanu3anun OKHCITUTEIBHO-
BOCCTAHOBHUTEJILHBIX IPOLECCOB, YYaCTHH aK-
TUBHBIX (pOpM KHCIIOpOJa B KaTaIMTHYECKOU
¢bynkuu nporenHas. [lpoBeneHHBIE HcCIen0-
BaHMUs TaK)X€ YETKO JAEMOHCTPUPYIOT BO3MOXK-
HOCTb CO3AaHUS HETPAAULUOHHBIX HHTHOUTOPOB
MPOTEO0JIN3a, O KOTOPOH BIEpBBIE OBLIO 3asBie-
HO paHee B HaIIMX KpaTKuX cooOmeHwmsx [10—
14] 1 ocHOBaHHOM Ha KOHUCIIUU KHUCIOPOJI-
3aBHCHUMOI0 TIpoTeonu3a. MBI TonaraeM, 4TO
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9TO HAIPABJICHHE B JabHEHIIEM MOIYYUT pas-
BUTHE B HECKOJIBKHX acleKTax.

Cynst mo Oojiee MO3MHEH JuTEepaType, 3Ta
WJesl Halljla BOIUIONIEHUE TPU CO3/IaHWW WHTU-
OUTOPOB MONMH(EHONBHOTO THUTIA aCTAPTUIHLHON
MPOTENHA3Bl BHPYCa UMMYHOAEC(UIINTA YETIOBE-
ka (EC 3.4.23.16), sapnsaromeiics OIU3KIM
CTPYKTYPHBIM aHaJorom mnerncusa [39].

OnHuM W3 HUX SBISETCS TaKKe YSICHEHHE
JIEUCTBUS JICKAPCTBEHHBIX IIPETapaToB Pa3jIHy-
HBIX TPYII Ha MPOIECCHI MPOTEOIH3a. ITOT BO-
MPOC BO3HHUKAN W PaHbIIE, HA HECKOIBKUX XO-
pOIIIO0 W3BECTHBIX JIEKAPCTBEHHBIX IMperaparax
Takas BO3MOXHOCTh ObLIa MPOJEMOHCTPUPOBA-
Ha [1]. OgHako 3Ta cTOpoHa UX BO3ACHCTBUS HA
MPOTEOJIUTUUECKHE CUCTEMBI OpraHu3Ma OCTa-
€Tcsl IT0Ka HEU3YYCHHOM.

Aemopul  guipadicarom  2nyooxylo  0aazooap-
HOCMb OOKMOpPY XuM. HayK, npogheccopy M.A.
Sunvbepenetimy 3a OKA3AHHYIO NHOMOWDb 8 pado-
me, a makace OOKMoOpy Xum. HayK, npogheccopy
.U Memenuye, ooxkmopy xum. Hayk, npogec-
copy B.U. Kypeanosy u O0oxmopy Xum. Hayk,
npogheccopy M.A. Posenghenvoy 3a nrodomeop-
HYI0 OUCKYCCUIO.
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