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I. BoBEAKHNE

BompoCH MOJNEeKYNADHHX MEXAHN3MOB KOHTPOJSA (YUKUMN TeHe-
TYYECKONO GNNapaTe HUBOTHHX KIGTOK 3uHUMADT LEUTPSJIEHOE 10—
JOKGHNE B KOMIIJICKCE CMOJOTUYECKUX M MEZAMHO~GUONOTHYE CKUX
npoGiaeM u, B YBCTHOCTU, B NMPOCHEME KIETOUHOM ANUGIEpEHUUDCEKX
¥ MHEMBMIYBJBHOTO DP83BiATHUA. XOTH HUCIO CHOXMMHUECK.X XA Wlig—
Ky pHO-ONONOTVUECKIX MCCHCHODAHUN HYHISUHOBEX KWCIOT B UH-
OMBAZLY87EHOM D@3BUTHUM KUBOTHHX P3CTET C K3IRIAWM DOZOM, OHH B
OCHOBHOM MMEKT ONMUCaTEeNbHHi XapakTep, TOTA2 KaK NPAHUWIE K
MOJIEKY N DHHE MEX3HU3MH KOHTPONA Ac#CTBUA IEHOB B DE83BKTUU
KIETOK OCTaTCH HEUSYyYEHHHMN,

[IOCKONBKY OCHOBHHMU “TeHeTUUEeCHMMU (epMeHTauu", HayuHa-
oEUMM LENb peanus3eluy HacHeLCTBEHHON MHpOpMauuy, ABAFOTCH
IHK-3aBucumMue PHE-momusepass, HX BCECTODOHHEE H3YYGHNKE CT&.I0
B@WHHM NyTeM K BCKDHTUK MEXSHU3MOB KOHTDPOJA @KTUBHOCTU DEHO~-
M3.

LUenr Hamefl paCOTH 32KMNYENICH B WSYyUEHUM CHOMCTB ¥ KO-
nuaecTeeHHO AvnaMuxy IHK-saBzcummx PHE-mommepas pa3BiBai-
11UXCA 33pozumelt Bpina {Misgurnus fossilis - [IpeACTaBi-
TENh XOCTHUCTHX PHO), OCDEXTE WHTSHCUBHHX WCCIEAOBaHUll KoUGCT-

BEHHHX ¥ KHOJUYECTBEHHHX WM3MEHEHUM TPSHCKDUILKMY TeHOMa.



M. JWLEPATYPilbhi OB30P

PHE-TOAUMEDE BH HKUBOTHHYX KJIETOK

B xumeTxax Bucuwux opranuamos [HK-szasucuman PHE-noaumepase
Juna Buepaue 0CHapyreHa B 1960 roxmy Beiicom ¥ I'nazcronon (Feiss
a, Glaston , 1960). Bua0O noxasaano, YTO fAEDPHHA SKCTDPAKT
TEYCHN KPHCH B NPUCYTCTBUM UYETHDPEX HYHKICO3UZTPUPOCHaTOB ¥ :IOEOB

Vin

' mg2 ocyuecTBIfeT cuHTe3 PHK. QepueHT ONI BHACTECH #Z
3ZepHOTrO Ju3aTa B fopue "arperaT-sH3ums, T.e. gomnaerca ¢ [iK.
103%e MpeINpUHUMENUCE HEOZHOKDATHHE NONWTKM NOJAYYUTH CBOCLIHYW
>r JHK PHK-monmMepssy u3 D83HHX OOBEKTOB, B TOM YMCJIE: U3 HyDpL-
iLkX 3MOpHOHOB ( Burth a. Lohl y 1963), aumdocaproud ( Purth
a, Lohl 7T1965), xasTox Hela ( Ishiama , I967), neueHu
tpucy ( Ramus et al., I965; Cunningham a. Steiner , 1967;

Seifart a. Sekeris |, I967; Goldberg et al. , I1966;

Liao et al., I968) u npOpOCTKOB NueHuuy (Stout a. Mans
[$67). Omnaxo u8-3a@ HECOBEDLIEHCTBE METOLOB BHIEJEHWA, HECTa-
SVIBHOCTH (depMeHTa ¥, YTO C&MOE TIAGBHOE, UE—3& CIOKHOCTU BHC-
I¥X OPTaHU3MOB, 3TU TNONLTKM He yBEHUY3IUCE YCHEXOM.

Tagum oCGpaaom, B Teuenlue I0 neT, BnaoTes z0 I9/C r., KOTLd,
iaKOHel,, OWJ BNEpBHE NOJyueH uucTwid HepueiT (Roeder a, Rutter |
[969), uccrneznoBanack PHE-nojaMepasHasd @KTUBHOCTE JUCS LEJHX
inep, M0 arperaTOB (epueliTa ¢ XPOM3THHOM.

Uucno padoTr mo PHK-noauMepasaM ayikaPUOTOB OUEHD BEJAVKO.

fyxe NpUBOZATCS OCHOBHHE WMTOT'M 3TUX padoT,
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I. MHOXeCTBEHHOCTE PHE-monmMepss ®UBOTHHY

B I964-66 r.r. Bupuenn u Tara ( Widnell a9 Tata ,
1964, 1966) mokasanu, YTO Npu MHKYyGaLuu szep NEHYeHU KPHCH B yC-
NOBUAX Pa3NUYHON MOHHOM CHJN CUHTEB3MDPYHNTCA HEOZWHZKOBOTO cOCTa-
Bo PHK. DTO OTKpHTHE NO3BOJANO NpEANONOKUTE, UTO B SIpP3X HKHEOT-
HEX KNETOK MOXET CyWecTBOBaThH OoJee, 4deu OZHa fopma PHK-nonu-
mMepaaw. OzHa oOpma, CTMMyJNUDpyeMad MOHaMK Mg2¥ B OTCyTCTBYVE
CynpbaTs aMMOHUA{ T.6. NP HU3KOH MONHOK culNe), CUIITEIAPOBHI:
PhiK ¢ I'-ll conepuarueM 63%, T.e. PHK, Onnaxyw 1o coctasy ¢ Hu-
oocomaneHolt. Apyras gopma PHE-nosumepas3nw, CIUMyNIUpyeMas UCHaMY

e 5 NPUCYTCTBUY CYyNb(QaTs aMMOHKS (T.S.MIPU BHCOKCK MOHHOH
cune). curresuposans PHK ¢ I'-U cozepwauwem oxomo 50%, t.e. LHK-
nozoduyw PHK.

AsTopazuorpaduyeckue mccnezosagnud ( Maul a.Hamilton, IR67;

Pogo et al; , 1967) moxssamm, uro PHK, cunTesupyemss
B yCJAOBMAX HM3KOM WMOHMHOM CIJIN NpM HAaJAWYUK VOHOR Mg2+ JOKg~
IW30BAH3 B AZpLIKe, B TO BpeMa Kak PHK, CUHTE3UDPOBaEH3A NPK Bh-
COKOi WOHHO{ cuJjieé B [IPHCYTCTBUYM MOHOB Mn2+-, JOK&AW30BEHE B
AKCTPasfAPHIKOBOM 00NaCTU Zpa. OTH AGHHHE XOPOWO COTJIACOBAAUCE
c cooduermeM ( Wellce et al, o 1966) O AIPHINKOBOH JNOKANuU3a-
Uny puGOCOMANIBHHX LHUCTPOHOB.

JIuao ¢ corp. ( Liao et al, 1969) moxasanu, YTO QepuMsET-~
HH! 2KCTpaKT U3 AZep KJETOK NPOCTETH B NPUACYTCTBUU M’ 3
KayecTBe MaTDUUE IOpa3Zo sMpeKTUBHEE MNCIONL3YET ACHATYPUPOBIH-
Hyo JHK, vyeM HaTussHyw, ¥, Ha3000pOT, B NpPUCYTCTBUM Mg2+ nyu-
meif MaTpuueil aBAfeTcs HaTuBHas [AHK.

9TH M ZApyrue HaOMOZeHUH MO3BOJMINA aBTOPAEM IIPEZLMOIOKUTE,



YTO AAP8 MNPOCTETH COAGPKET MO KpaiHel mepe aBe (opMy PHK-1ommn-
MEDPa3N C DPAJINUHHMU TPCOOBAUMAMU B OTHOwCHUM JHK-motTpuuy u
ABYXBAJOHTHUX KJTHOLOB,

B 1969 rozy sBnepsye OWNO OCYWECTBJICGHO XDPOMETOrpaHuiecKoe
VCCHELOBHKE COMOOUAM3MPOBRHHEX NpenspaToB PHK-moanmepss 3uc-
LKX OpPraHM3MOB. JTHUMM BKCNEPUMEHTSMU OWJIO OKOHYZTEHABHO J0i{838—
HO HaIWYue y ITHX OpraEM3MOB MHOMEeCTBeHHHX (opM PHK-monmuepas,
KOTOpHE MOTYT OWTH OTASIEHH APYL OT ZApyTa u OONaZaWT pPa3aUuHH-
MU 2H3IUMOJMOTUUYECKUMM X8P3KTE&PUCTURAMMU,

DHNO NOKa3aHO, YTO AJps MEeUSHU KPHCH ¥ 3IMOPUOHOB MODPCKOTO
exa CcOZepwaT pasnse PHK-noauMepasHwe aKTUBEOCTU: OZHA U3 HUX
(monumepasa I) TpelyeT ANA MaKCUM3JBHOH SKTUBHOCTU CPeay C HM3-
Koii moHHO#i cunoit, a BTOpas (PHK-nommiepssa I1) MEBKCUMENBHO K-
TUBHa NpW BWCOKO{ MOHHOHI cune. 063 QepMEHTa 3KTUBMDYWTCH HOHA-
MU -Mgz+11 an+, HO Ay PHK-noaumepssw II Maprawel ABIfeTCH
AyYliAM aKTHBETOpOM, YeM Ans PHH-noaumepasw I ( Roeder a. Rutter,
1969, I970). isyuenue czoiicTs PHH-nmommdepas, BHIEIEHHHX U3
cyOBANepHHX ¢paxuuit, nMo3BOAMIO ZOK3I38TH, yTO PHK-nonmmepasa I
JIOK8NK30BaHa B aAnpHuxe, & PHE-nonmvepssa II - B 3KCTPIAZpHUKO~
BOit wacTu azps ("Hyxaeonuaame").

CsolicTBa z#ByX PHEK-moamuepas ¥ uX clOeUmpuuecKas JOKEIM3sLUA
B ALpe B COUYETSHWM C U3BECTHHMKA ZAHIHMM O QYHHUUM fADHUKAE
( Pery » I962; Brown , I964;  Mc Gonkey , 1964) i Blc-
AJPHUKOBOI0 XPOM3THHA MO3BOJUNY 3BTOPSM BUABUHYTH OGOCHOB3HEOE
npeanonoxerue, 4ro PHE-moavmepasa I yyacTByeT B CHMHTe3e pulo-
comansHoff PHK B azpuuxax, a8 PHK-moxumepasa II ~ B cunTese LHE-

nofodHwx PHK B Hykheonzaame ( Roeder a. Rutter , I970),



ITOT BWBOJ NOATBEpKRAaeTCH yIrHeTeHmeM PHE-monumepsay I
A -amaEnTEOM ( Piume , I967), chneuuduueckuM MHTWOUTODOM EU-
poTHO}# PHK-noaumepasw, cmHTesupybuel IHK-nozoCuyk PHK (Jacob
1970).

Kpose TOro, HeZaBHO C MOMOWBH METOZA MOJEKYASPHO# TUCDHAA-

3NN U oK ~dGMBHUTUHOBOI'O TECT3 YZ8JOCH NOKA3aTh ( Reeder et al
1972) yro PHK, cmuTesupyemas oyumeHHO#i PHK-noaumepasoli I mpwu
HU3KOil uoHHOW cune, ABAAETCA PHUOOCOMAIRHOM.

Pazune qopmy PHK-nonumepiasu OWAM BHAECACHH X3 NEUEGHM KpLCE
( Jacob et al » I970; Roeder a. Rutter , I969;
Blatti , 1970; Seifart et al , 1969; Chesterton . 197I;
Kedinger et al I197I; Mandel et al , L97I; Keller a. Coor |
1971), aMOpMOHOB apUKAHCKOA WIOpueBOy aATyuxy XeBopus leavis
@ochini:?alentin:b I971), Tumyca TeasHrg ( Gniazdowski et al
I970; Chambon et al , I1I970), oOLKTOB Xenopus leavis
( Tochini-Valentini a, Crippa , 1970), knerox Hela (
Sugden a. Sambrook, I970), NpeACTaTCABHON EENE3N KpHCH (
Msinwaring et al , 1971), aiauOMAHEX KASTOK OHKa { Furth
a. Austin, 1970), KB mmetox ( Keller a. Goor s I971), sulpuo~
H)B MOpckux exeli ( Roeder a., Rutter s 1970), MWEEYHHX KJETOH
2i6pyoHOB Xenopus L. ( Monjiadino a. Crawford , 1970),
83UNTHHX XJAeTOK Jpauxa ( Blair a. Dommash , 1972), & 18K~
ke N3 TeaHell HacexoMux ( Doenecke et al , 1972), rpudor
( Horgen a., Griffin y I1971), Kykypyaw ( Strain et 3l
I571) u zmpomxelt ( Ponta et al , 1971).

%



Pazauyuwe Gopmy PHEK-rnonwmepass OWJIY PE83JAGACHH Ha KOJOLKaX
¢ IEAE-uennuono3zoit u IEAE~ce(azexkcoOM B AUHEWHHOM TPAZUCHTE
(BHy )2 503 uny KCL | UYernpe auckpeTHoe ($opuMy PHK-Nonmuepssy
ZIDUPYOTCH NPU CIEZyOIOUX KOHLUEHTPALMUAX CyAsdaTad aMMOHUS:
¢-0,05M, 0,I-0,15M, 0,2-0,3M, u 0,3-0,7M. Tpu ¢Qopuw PHK-nomnue-
rasy, 2ANOMDYEMHE B MHTEDPBAaJe KOHIUEHTPaLuM CYJAb{iaTa aMMOHME
0,I-0,7M, ocosrauawT kax I,]l u Il ( Roeder a. Rutter , 1970;
Saidel et al. , L971).

PHK-nosumepasy I ¥ Il OCGHapykeHHW BO BCEX MCCASZLOBaUHEX
TH8HAX. VX YacTO HA3WB3WT COOTBETCTBEHHO A4 ¥ B Qopusuu PHK-mno-
muepaad { Jacob et al. , I97I; Chambon et al. , I970). Yro
kacaercad PHK-nmoammepasy M3 NEUYSHM KPHCH, KOTOpas 3JWUpyeTCs
npu konueHTpauun 0-0,05M cynrdarTa aMMOHMA U 0GOBHAYEETCH KIK
Yo( Void wolume peak ), TO OKH&3aJ0Ch, UYTO OHA UMEET fFi-
puuKoBOEe mpoucxoxzenue ( Jacob et al. , I97I). HO NMOCKONBKY
@pakuua VYo , ke ¥ gopnwa I, uMEET SZPHUKOBOE IIDPOUCXOWACHUE,
70 paxumo Vo o0GosHauawT, kak PHK-mommiepssy k, ( Saidel
I971).

HezaBHO OWIO OCYNECTBASHO IaJakHeiluees paaicieHUE OCHOBHOTC
muga PHK-monumepasw I XpoM3TOTpsuell B rpazuesTe XKCL  Hy (00—
JoLeANMOAOBHOR KONOHKE Ka 7838 NMUKA 3KTUBHOCTU, BANUPYEME TDY
KOENeHTpauuax KCL 0,48 u 0,65 KCL . 3Ty mukk 5uiy 0005Ha—
YsEw aBTOpaMM K8k Ia U g ( Chesterton a. Butterworth ,
I37I). B ¢BAsu ¢ aTuM, OWJO NPEIJOKEHO, BO M30eKaHUe TELMLHONO-
MUeCKOf MyTaHMUN, 0CO3HAUUTh fpakuuw Vo Kak gepueHt IY

(Jacob | 197 ). Taxum 0GpasoM, HAPNUKOBAs PHK-TOAMuepaas



COCTONT M3 caenyluyx QepmMeHTHHX ¢paruuil: ITaA , IB un IV,
Wayyeuue PHK-nomumepaaw Il moxasano, yro 3Ta Qperuun jcp-
MEHTA TaKxe fBIAGTCH CJOKHO{: OHa COCTOMT M3 ABYX KOMIOUEHTON,

odosnayaemux kak I 4 W B ( Kedinger et al. » 197I; Jacob
ot al,, I97I).

Yro gacaerca PHK-noamuepasw ll, To OHE OCHapPyXEHa HE RO
BCEX M3yYEHHHX OOBEKTaX Ik I[IOKa M3J0 KM3yueHa. [IOK838EQ 0ZHaxo,
YTC noAuMepa3sd Ul JOKaAW20BaHa B HYKJIEONJII3IME, M NMpEANOAZraeTis,

UTO OH8 YyY3ICTBYET B CUHTE36 HU3KOMONExyZapHwX PHK ( Roeder

8. Rutter. 1970).

II. CpoiicTBa pa3anulux Gopm PHE-moOnuMepa

[Torpe6HOCTE B MOH3X. PaaHue opMu PHEK-nonuuepasu MMENRT

pa3HHe ONTHMMYME B OTHOWEHUM MOHOB JABYXBEJCHTHHX MET3AJNOB I
MOHHOR cuianw. Ln8 NpOABAEHUA M3KCUMANBHOMH BHTHBHO%EE PHK-noau-
Mepa3w I HeOOXOZWMAa HU3KAGR MOHHAag cuns ¥ uoH Mg | a ziA
PHK-nonumepasw II HEeoOXOAMME BHCOKES WOHHAH CHJIA M BHCOKUE

2+
KOHLUEGHTpaUuy ¥OHOB Mn .

XoTa HeOuUMUEHHHEe ¥ OYMILEHHHWE MNpPEenapaTs Azepuux PHK-noxnyz-
Mepas LA NPOSBJISHMA MAKCUMAJNBHON aKTMBHOCTH TpeCylT OZHOMMEL-—
HNX WMOHOB, OHK pPa3iHusanTCs IO CBOMM TPEGOBEHUAM NIQ OTHOUEHIO
K MOHHOH cune pacrBopa. OUMuGHHHG (EPMEHTH UMEKT 3HaUMTCIBHO
¢oNlee HM3KMO COJeBHE ONTuMyMH. T8k, HANpUMEp, ONTUMBABIOW Z.f
COMVOHAN3NPOBAaHHOTO depueHTa Il JopMy ABJIAETCA HOHHAA Guleé,
wensmas yeu 0,44 (VH4)280; | xoropas o6wuno npumexgeccs Iim

U30IMPOBIHHNX AZEP.



Bo3aMOKHO, YTO BLICOKVE KOHLUEHTDaLWU COJEH MOTYT CTUMYNd-—
pPOBATH JKTUBHOCTH XPOMaTuHE B M3O0JKUDPOBAHHWX AZPEX UMY B HLDull-
Kax 3@ CueT CHATUA OeJKOB, T.e. ZeMackuposaunme [HK, (karushige
&. Bonner. I966. Gporgieve et al, I1966. Bruer a., Florini. 1966)

Ha pasauyusgx nOTpedHocTe#d pasanubux dopm PHEK-nonmuepas
B OTHOWEHWUM COJEBOI'O COCT8B3 PEaKUMOHHOW CpEAN OCHOBAHI OXIH
¥3 crnocodos auddepeHUMaABHOTO ONpeNENeHUA MX axTuBHOcTelt {mog-
podHee CM.B pas3jiele 3).

MaTpuuHas cneunduuHOCTE. Ilpn padoTe C YUCTHMM (epuedTaMu

ucciezopaTeny oOWYHO UCNONB30BaJaKM TuMycHyk ILHK B xauecrse
marpuuy. OfHaKO, 1O xpalneidl mepe, ang PHK-nmonumepasw OcysHL
KPHCH , TOMOJIOTMYHEA AxepHas LHK oxkasanach ayuweil maTpuuel, deu
tumycHaa JHK (Jacob et al. , I970). BooCue roBopsA, AZPHILKO-
BHE NONUMEpas3H TpeAnouuTanT HaTHBHYH® JAHK, B TO Bpeus, XK HLyK-
JeONNasMaTHYeCcKue HepMeHTH Colee 3PHEKTUBHO padOTaiT HE JAcHa-
Typuponakuoll JHK. Tem He weHee, Hu noammepasa I, HU MOAUMEDPSES
Il zapommueii X. leavis  ye mposgBAGKT CTpPOIrOH M30UpPs TENLHOCTH

B OTHOWEHUX H3THMBKOWM WAM JeHaTypupoBaHHOK JHK B K24YeCTRE LgT-
puli. CHEIOBATENBHO AR CHeUUQUUECKON IDEHCKDUIILUU, NO-BHINLIONY ,
TpeOynTCH HEKOTOpHE (PaKTODH, KOTODPHE MOTYT B38uMOAECTBOLITE
uau ¢ gepmeHTOM,win ¢ JHK, win ¢ obomMu ( Roeder et ai. - L970)
fiapwuxoras PHK-nonumepasa U3 NEYEHY KPHCH B NATHAAUSTE pac
afpexTUBHEE TPSHCHDPUOMpPYET AApwuKOBYN [HK, uem ToTanepaynw anep-
Hylo JIHK. Tagoe nopefeHUe SZLPHWKOBOI'C (JEPMEHTE HE HAPHIKOBOH
IHK Henb3s OCBACHUTE pa3pwBaMM B MoNekynae JHK, flZpwwxonas PEK-
noauMepasa u3 3MOpuOHOB X. leavis  TaKkke Jyuyuwe pasoTaeT o
pudocomansnoit JHK, geM ¢ ToTaapHoll aAzepHo#t IHK ( Roeder etnal,

1970), ecau xoxueHTpauus coxeit swwe 0,05M. OgHaxo, npy HUBKLX



COJIeBHX KOHLUEHTPaUUAX Pas3ju4uus B CHOPOCTH TPIHCKPUNUMA C ZAEHa—
TypupoBaHHOfl u H8TUBHOHK JHK He HaCIPMI3eTCH.

O6muM NOZXOZOM AJSA MUCCIEZOBAHMS MaTDPMUHON CNeUn)UYHOCTH
¢ uucToit PHK-nonumepa3oil amisgeTCH MCNOAB30BaHue in vi¥mwo  LHK
¢ ONmpezAclieHHO# CTpykTypo#., Taxumu IHK ABIAAKTCA CHHTETUYECK.E
NonuHyKNeoTuZAN u BUpycHas IHK. ONNTW ¢ CUHTETUYECHKUMMW NONUHYK-
JNEOTHZSMYN MOK833AN, YTO MATPHULN C NUPUMUAUHOBHMU HYKITEOTUISLM
cyuTHBawTcs o0euMmyu gopmamyu PHE-noauMmepasy Jydywe, 9eM M3 TPULH,
COCTOAYE K3 NYyPUHOBHX HYKAEOTUZOB., TaKOe MOJOKEHNE CIDPABEANUZO
K8K XA OZHOLUENOY&YyHOit, Tax M LJA ZByXUenoyeuHoid mMaTpry ( Blatti

et al.s [970). PHK-monumepasa II B maTHABZUATH Dpas agOeKTWBHER
cyuTuBaeT 4Cn uens 4Cn°9Cn  ygrpuuy, uew TuMy cHy© JHK }
( Jacob et al. |, 1970)., Ounsxo ckOpocTs cuutTuBauug 4Tn ™ (-
nonumepasolt I OTJaMYyaeTcsa 0T ACKUCTBMA HYKJIEOMAIBMETUUGCKLLL Yild-
NOJNMepasH, KOTOpaf TaKy® MaTpuLly HE TpaHCKpuUOUpyeT ( Jacob
et a} 1970).

00e (opmy PHK-noJjnMep3 3w aCHMMMETDPYUECKU TPEHCHDPMCUDYIOT
ZByxcnupaapHye AHK azenoBupyca ¥ CylNepCHMPANBHYI LBYyXUEIOUSYHYD
IHE SV - 40 Bupyca ( Keller et al. , I97I).

OzHaKO COeUUPUYHOCTD TPSHCKPUMLUM, K3K OwJ0 HAUAEHO C CHH~
TeTUUECKUMK U BUpyCHuMM IHK-uarTpunauy, MOxeT OHTL HE COOTBETCT-
BY6T CHEUNHAYHOCTH, C KOTOpOK (jepMEHT LefCTByEeT B KIETKE. HE0U-
XOIuMO yKa3aTh, 4To PHK, oOpssomarHaa Ha "rosaoit" JHK, orinyaer-
CA B KOJNWYECTBEHHOM W KBUESCTBEHHOM OTHOmeHMM oT PHK, cuurTesu-
pyemoii B KneTKe ( Gilmour a. Paul . s 1969), T'ucToHW, cheL-

¢uyeckan xpomocomHas PHK u xuciawe OeJxyM XpOMaTHHa, HO-BUIUMOM ,
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BANMIT Ha xapaxrep Tpanckpymuuu ( Faul a. Gilour | 1968;1969;
Bekher et aly I969; Huahg |, I969 ; Mayfield a. Boher .
197 ). 9xcnepmuenTy Tmamopa u Jloma ( Gilmour a. paul , 1969)
ACHO NMOKa3anu, uTo PHK, TpeHCKpuOMpyeMas Ha ZOCTaTOUHC "=aoiE-
HOM" XpOMaTHUHE u3 TOW MIM UHOK THAHM, CXOIHA € €CTECTBEHRON
PHK, cuHTesmnpyeMoid im vivo B cooTBeTcTBylmehl Tkanu. PHK,
CHMHT83UpOBaKHaa Ha cBoGoznoil IHK, numeHa TK3HEBOH CHEUMIVYHCCTH.

duanueckue c¢BoOficTBa PHK-nmoaumepas . OCHOBHaA wHIODHAUMs O

MOJIeKyNAPHOA CTpyKETYype PHK-NOZMMEDE3 HUBOTHHX MNMOAYUELE lE AbyX
HYKNeO0nJa 3MaTu4e CKuX Qopuax, 0603xHauesHux Hak 14 ¥ 0B ( Ches-
terton a. Butterworth y 197I; Kedinger et al . , I97I;

Mandel , 197I).

Yenexy B 3TOM OTHOUEHMM OWAM JAOCTUIHYTH GISTOA&ps CTICUND-
HOCTH HyHKJeonnasmatuyecKkoil PHE-monuMepasaw BO BpeMA BHEEJAEKHS UK
OYKUCTKY B OTAWYNE OT SAAPHUKOBHX JOpPM, KOTOpDHE Kpaliie HecTaluln-
HH,

Eme B pPIHHMX MCCAeLOBAHURX C NOMOLBH IJCKTPOJOpEsa B NOMU-
SKpUNAMMIHOM reJie OWJIO IIOKAa338HO HaAWYue B [IPENapaTe HYIJICOllise -
MaTyyeCcKO) PHK-monmuMepasar TpeX OCHOBHHX CYOBEAMHUL C MONEKYJHg—
HEMy Becamu 2I5000, I8500C u IS0C0C zns tumyca rterxeHxe u 250000,
I80000 n 160000 gmam TOf ke (ODPMH (PEpMEHT3 U3 MEUYEHK KUHCH
( Chesterton a., Butterworth , I971). HeyaBrc BuBep (heaver

et al. , I971) noxka3a’d NpUCyTCTBUE UETBEPTON MUHOPHOL CyOwoeiy-
Hull B npenapate PHK-mommepasw II. lloccie 3TODNO fACHO Sudd Luun-
33H0, 4TO KaxZad ¢gopma PHE-nonumepasy Il meueHU KPHCH LOMKHS
COCTOATE M3 CHEAyOmUX CTPYKTYPHNX cyomezunun: (I90000) (3500
(I50000)(25000) # (I70000)(I50000)(35000)(25000) . Coormerce~



sywoune dopmy PHE-nionumepasay [ U3 TuMyca ukeioT NMOAOUHy® #E
cyOBe IMHUYHYK® CTDYKTYyPY, HO OK&@838J0CH, YTC B 3THX TKehAX PHK-
nonumepasa I  gBiaAeTcA npeobinazskueil. Kayx moxe3sy Hezuiurep n
ap. (Kedinger et al. , I971), nponoplus ¢epMEHTa, CONEpiiiuc TG
cy6peaununy ¢ mozesecom I70000, MO¥eT yBeNIUYMTLCS npk HOGIBRIE-
HUM NPOTCOJNTUYECKOTO MHIMOUTODP3 BO BPEMS BHAENCHUR $EDPMEHTS
unu "crapeHus" (BuAepEMBAEKA) (epuenTa npu 4°C B HeOuMmeHHON
COCTOAHUK. [I09TOMy BOSMORHO, YTO 00€ QOpPMH U3 AAEP NEUSHY HpH-
CH WJAW OJIHS U3 HVX HABAANTCA NPOAYKTOM Zerpazauuk 0 I70C00 ripnm
BugeneHun I90000 cyOrezmHuuy. He UCKAKYEHZ BO3MOKHOCTH, YTO
pa3Hue Buan PHK-monuMeps3w MOTYT fIBAATHCH pEe3yABRTAaTOM CHEUWDU-
yecKOit nmpoTeonuTuuecKOf Mozuguranuu ( Weaver et al., , 197I).
Hezapuo Je#HrTOH (  Leington et al, » L971) yK83amd, Ha TO,
4TO BO BpEMs CIODYAAUMY Bacillus subtilis MORCT TIpONCXO-
ZUTL CNeUVPUUECKan NpOTEOnMUTHUEeCKas MOZupurkauma PHE-nmonmiepasi.
OzZHaKO BO3MOKHO ¥ TO, YTO 3TU ABE CcyOnezauHuunw PHE-nonuifepssy
M3 THUMYCa8 TEJEHKA fABJAKTCA NPOAYKTEMU OTZEJIBHHX TEHOE.
CeanMeHTaUUOHHNE KOBQHMUKEHTH AA7 GepmeETOB I 3 Tuuyca
TEJCHKA 1 NMEYeHM KPHCH OAWHAKOBH: I4,5-I5,5 S | 3Tu menuy.iy
COOTBETCTBYNT MOJN.Becy 350000400000 ( weaver et al. » LY71;,
yTO GANM3KO K MOJA.Becy (Qepmenta uz E.Coll _ 250000 ( Burgess
I971). Oxnako, NOKa He U3BECTHO, OCN3ZaWT nu CyOBeIMHKLH PHHK-
nonvmepasy [ KUBOTHNX KISTOK TaKUMU %€ (QyHKUMAMM, HIKKEe OuLlK
onucaHy ada B u B cyowepuuul PHK-monmMepas3w M3 E.Coli . € mou-
KM 3DEHUA Da3IMYHOA YUYBCTBUTENBHOCTH PHK-rnodumuepas ua E.Coli
¥ U3 HYKASONNasMy EUBOTHWX KJAETOK K MHITUOUTODP3M, TEKUM KAk pil-
GaMUuLUH M o —aMIHUTHH, KBKETCH HEBEDOATHHM, YTOOW ORM Cuian “zer-—

THYHHMH.
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lleiicteue oK =—-amauuTuga. B 1967 romy Quyme ¥ Ctupne (Fiume

8.8tirpg I1967) oGHapymuiy, 4TO PHK-NOZIm{€pa3HAH SKTHUREOCTE
RUBOTHHX KJNETOK NPU BHCOKON ¥OHHO# CHIE W B NPUCYTCTBUK Mn2+
M30MpaTeJEHO MHINOUPYETCH TOKCHHOM NENTHUAHOR MNPUDPOAH, BHASIEC: —
HON M3 OJNeZHOW MOT@HKM  Amanita phalloides ( Wieland.
I368; Fiume a, Stirpe , 1970). lelicTBue oK -aMaHUTUHA He
MONUMEPa 3HYKW SKTUBHOCTE OTIUYZNOCE OT LEiCTBUA APYTUX UHTUCUTO-
PIE, HANpuUMep OT aKTuHOMMIMIE-[ (Widnell a. Tate . , 1905}
ajmaTokcuHa ( Gelboln et al, , I966), KOTOpDWE CUABHES UHINOU-
pyRT Méztaaaucwume NOJVME pa3H.

Bui0 BHCKA3aHO IpeAnonoxesne ( Jacob et al., » 1970), uto

A —dMAHNTUH MOXET M30MpPATENLHO ZAEHCTBOBETH HAa CaMyw 2 —38-
Bacumyl PHK-noaumepsay. 3T0 OwJI0O NOLZTBEPRASHO NOCHELYNNUMY 3KC-
MepUMEHTaMN: oK —-aMaHUTUH WU30UPITEABHO UHTUOWMDYET HYIKJIEONJNE3Ma~
rayecKyw PHK-monuuepasy B OueHb HUBKMX KOHUeHTpauuax (0,08 mkr )
B TO BpeMA KK AADHUKOBHE NONUMEDPEI3H HE MHTUOHUDYHNTCH Adxe Npy
KOHLUEHTpaU¥aX uHTMOuTopa nopsaaka 40 wmxr/ua ( Jacob et al. , 1970;
Chsmbon et a1 . » 1970; Lindell et al. , I970).

B oTnuyue OT CONBUMHCTEBE MHTUOUTOPOB CHMHTe38 PHK, B wacrt~
HOGTV OT aKTUHOMULUHE-L ( Reich a. Goldberg s 1964), uupa-
uie=I (  Weistein et al, » 1966), HOoramonuuuus ( Bruyer et al,,
I1965), xpomommuuta Az ( Hartman et al, » 1964), aduaToxCcuHa
-( De Recondo. , T966), oK -aMBHMTUH MJHTAOUpYVET cuHTEe3 Phi,
BrauMozelicteys ¢ PHK-nmonumep2soit ( Chambon et a1 . , L5703
Jaciv . , 1970), a He ¢ IHK-uMaTpuue#. liaubon # zp. ( Chambon

et al,, 1970) noxasanu, YTO OZHA MONEKYyNa oK -aMaBHUTWHE CBS3H~

B&ETCH C OZHOHA moaexynoit PHE-noxmuepasw II.
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Bce OKCNEDPUMEHTH ¢ of —aMaHUTHHOM B O2CKIAETOYHHX CUCTEMEX
NOKa3wBawT, 4TO in vitro TOKCHUH K3CHUPaTENbEO MHTUHCHDYET

HYKJIEOnJa3MaTnueckyo PHK-noanuMepasy, He BAUAA Ha GKTUBHOCTE

AAPHUKOBON (OpMH. BONpEeKK ORUZIHMAM, of -—-aMEHUTUE HE BEJET Ce=-
0f TaHuM ke ofpa3omM in viva . ¥axo6 ( Jacob , I970) usy-

yaJ BHRINUESHUE CI4

—~OpOTOBOM KUCJIOTH B AADPHUKOBOW W 3BKCTPESLDHU-
®oBOit PHK, mocne BmeaeHus o -aMaHUTUHE KpHCAM; o —3MAHNTHH
yrueTasn cuaTe3 He Toapk0 [J-PHK, HO p -PHK, Ha 4UTO yKa3u3andk:
a) HCNOAL30BaHME fAADHUKOBOK 45 S -PHK » rpapuenTte nuioTHOCTY Ca-
“XapO3H; O) pe3x0Oe yMEeHBUEHNE MEeTMAMDPOBAHUR AZepHOi PHK ¢ moxowubw
fmethy1l-T4c) METHUOHVH3, KOTOPHH B ONpPEeAENCHHHX YCAOBURX METii-
MMpYyeT TOALKO AAPHUKOBYW PHK.

Ho kax BHACHUJIOCH, ¥ B 3TOM CJIyYae MMEJIAcCh HEKOTOpas u3lu-
paTeNBHOCTE 3dfiexkTa, MHTMONMDOBaKMe CHMETe3a p-PHK in vivo 10—
CAT BPEMEHHWI XapaxTep X 4epes 2~3 Yaca MOJHOCTEWH kicyeaaeT, TOI-
I3 KK HyKJeonnasmaTuyeckasd PHE-TNOJuMepa3Hasd 8KTUBHOCTH OCTaeT-—
Cd NOKAaBICHHOI.

JTH LaHHHE XOpOMO COINIacynOTCH C 9MCKTPOHHOMHUKPOCHONLYE SKH-
M4 HaOMWAeHUAMWU, KOTOpHE NOKa3anyu, 4YT0 00p200TKa MHUEH in vivo
K -aMgHUTHHOM BH3HBAJA QParMEHTaLUNG SHADHUEK, NPUYMHON YyeTrs
BI3MOXHO, fBASJACEH TOKCHMUHOCTE aMmaluTuHa { Fiume , 1965)

Xorn cudTes p-PHK  in vive VHTHOUpyerca o —aMauyTINoN,
WiTE€peCHO OWJIO y3HATH, TEPAEGTCH MK SKTUBHOCTS AADPHUKOBOU PHE-
noJuMepasH NMOCJNe BBEAEHUA TOKCHUHAE. BWACHUIOCH, UTO 00padoTKa
o -3MaHUTHUHOM OOHUHO NPUBOZUT K IOTEPE AADHUKOBHX NOMIMEPS?2
(Jacob et al.,I97I ).

OzHaKO0 TPYAHOCTM UHTCDPHPETALUMM DPE3YNBTATOB UCCHCLOBAHMNS C

OV/IeHHHM (epMEeHTOM, NONYUEHHHM [10CNe oK -8MaHMTUHEOBOH 00padoT-



KM in vivo 33KINYBNTCH B TOM, YTO TPOLUEAYDPH CONROUAKBEUK i
OYMCTKM MOTYT yA8JAATH 8M8HUTWH MIKX €T0 MeT3C0AuT C (epPMEeHTa,
YTO B KOHEUHOM CUETE€ YBEJUUNBEET AKTUBHOCTE NOCASAHETO IO Cpad-—
HEHUK C €I'0 8KTHUBHOCTBI0 B MHTAKTHON kanerxe ( Jacob et al., , T97I

byN0 BHCKE38HO HECKOABKO HPEANOJOXeHuy# ZnA OCBACHEeHWA 30-
fexTa uHruoupomauug p-PHK  jin vive . BO3MORHO, YTO X -aM3-
HATVH TNpeBpsllaeTcs B TOKCWYHHE MeTa00aUT, KOTODHIt 3aTeM WMHTUGH—
PyeT aKTUBHOCTL KdK AJPHWLKOBOH, TaK ¥ BHEAAPHUKOBOK PHE-nonk-
Mepasd, BO3MOXHO TaKke, UTO AaKTUMBHOCTE AAPHWKOBOH PHE-monmmMepasy
PeIYAMPYETCHA KEKUM=TO 3KCTPARPHUWKOBHN &£ —0MaHUTUN-YYBCIBV-
TO9NBHEM (axTopoM, HakodHeu, mM-PHH, CcuUHTE3UpyEeMasd B 3KCIPsALDLL-
HOBO# 00ZacTH, MOXET TpelOOB3THCA AJIA CHUHTE33 O8JAKOBOIC (HAKRTOPE,
KOTODHA 38TEM yYyaCTBYeT B QYHKUMM SAPHUKOBOY PHK-moximepasw.

TaxumM o0pa3oM, o£ = @MaHUTUH ABAAECTCH CHELUUGMUECKUM HHI¥i-
GutopoM PHK-mosaumMepas 3yKspiu0TOB, KOTOpPHM MHTUOUPYET HYyKIEO-
nmna3nesHyo PHEK-nonyMepasy, B3aUMOZENCTBYS C caMuM (EpMEHTOM, &
Be ¢ EHK - He ZeiicTByeT Ha cTajup MHUUUWauum cuxHresa PHK, u &10-
KUpYyeT CTaZUK0 BJOHTAaUMMA. [IpM NPUMEHEHUU in vi¥po X -3duME-—
HATHH K30UpaTEeJLHO TOPMO3UT aKTUBHOCTE PHK-noaumepasw II, TOTZa
K3K ero npuMesHenue in vivo CBfI33HO CO CHNOXHHMUN 3RPeKTaMy,
KOTOpHE HEe ITO3BOJAKNT YETKOTO INDOEPEHLUNPOBIHNA SKTUBHOCTEH I
I1 dopM.

CyuMupys uMenmuecs ANTEpaTypPHHE XSHHHE O CTPYyKTyYpe # QyuK-—
i pa3Hux gopu PHE-nonumepas, MORHO CIEJ&TH CHEIYHUEE 32HA0YE—
HUE€: B KJAOTKAX 5yKapUOTOB NPUCYTCTBYWT pasHue Gopumy PHK-non.siepe

343 BCO OOHapyxeHHNe gOopMw PHE-IOnuMeps 3y KOMIEapTMEHTKH30BaHL
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BHYTPN KJNETOYHOTO AZAP8; De3HHE (POPMH HEPMEHTE MO-P32HOMY Ty=l1-
BUTENBHE K BeNWYMHE HMOHHON CUMIN ¥ K OTACABHHM KSTHOHEM; SADHI-

KoBans PHK-nonmmepasa in vitro HEYYBCTBUTENBHE K of =-3MG-—
HUTUHY, TOTPA3 KaK SKTMBHOCTH HYKJEOMNIa3MaTUyeckKoil PHHK-moamueps-

dH NOJHOCTEN NOA8BIACTCH 3THM TOKCHUHOM.

3. Cnoco6H zaudde peHUKNaTBbHOTO ONpeZIeNeHUs SKTUMBHOCTER

pasnuuHex Hopu PHE-nonmuepas

[focoe oGHapyxeHus pa3NUUHEX (opM PHEK-NOnuMEpE83 # UX X3p&K-
TEPUCTHEY B PU3WUECKU P83ZAEJICHHOM COCTOAHWM, OwWJa pa3padoTaHe
CHCTOMA TECTOB Iaf AuddepeHLUNaNBHOrQ ONPEZENeHMs aKTMBHOCTY 3TUX
GepPMOHTOB B CMECAX WAM CYCNEHANFX W3OJUDOBIHHHX SIEp. 3TH TE&CTH
OCHOB3HN Ha pP83AMYHOM OTHOWCHMW OTZENLHuX (opM PHK-mouwume :u3wu
K MOHHOI CMJIe DPEa8KUUOHHOM Cp&IH, K KOHLUGHTRALUNY ABYADuAEHTIHL -

- noHOB. Hanpuuep, Ixero6 ¢ corp. { Jacob et al, , 1970), vCHONB:
3yd TOT QaKT, yYTO pasune Gopuy PHE-momumepssy ias TpOdBIEHISA
M3KCUMBJBHOR SHTUBHOCTY TPeOyWT DPE3HOM WMOHHON CUJAM ¥ D33RLX
ZBYXBANSHTHHX MET3JI0B, NOK833JM, YTO B KIETKAX [EUYEHH KpHCE
xoauuecTB0 PHX-noaummepasw I MeHbUEe, ueM KONMuyecTBO PHK-noxmiicpa-
aw i,

CpapHMBaR COOTHOWEGHME (QopM IIA X HB,.HBﬂMHrep u ip. { Kedin-

ger et al. , I97I) NOKa3aaKM, YTO OHO BHUE B HASTKAX NEUEHH
KDHCH, Y€M B TuUMyCe TEJIeHHd.
B Tadanue I mMOKa3aHHW MOHHHE NOTDPECHOCTM M ONTUMANBHHE WHOH-

HHEe CMJIH ZId Haubolee xopouo usyyeHrwX PHK-monmmepss.



TeCmue I
VICTOYHME PHE-nmonuMepasy
! !
CaolicTaa | BepuenTa i . : - ! -
Coornowenye MOpCKOR ex 1,0 10 8,5
axmgaﬁocgfﬁ Kpeca 2,0 5,0 -
M/ My . R . :
Tumyc TeaeHra 2,0 14,C -
OnTumansHas Mopcxo#t ex 0,04 0,09 =0 e
UOHHARA CHTIE  phycg 0,07 0,012 N
Tumyc Tenesra 0,05 0,10 -

MHOKE CTBEHHOCTE PHK-nmonuMepss, MOMET OWTH BHABAGHE He
TOJABKO MpK IOMOWU CPEZX C Da3HOM MOHHON cuznolh. Uunex u Teio
( Shied a. Tate , 1973) Hawiu, 4ro PHK-noammepasw I ¥ I
U3 fAZep MeUYeHY HKPHCH U M3 JpORkell OCHO8DYRUBAWOT Da3LY TEMIEe-
pPa8TYPHY® UYBCTBUTEABHOCTh; B yacTHOCTH, PHHK-mommMepass I Gonee
TepPMONaONIbHE ¢ NMOBHWEHKUE TEMIED3TypH OT 379 mo 45°% AHTNGUpO-
B3J0 @KTMBHOCTH moJumepasw I HE 90%, TOTH3 KaK 8KTWBHOCTEL IO~
aumuepasu Il mpu 45%C Guna Bcero Ha 30% Huge, uyeM Ipu 37°C.,

Taxum 006pa3oM, KPaTKOBPEMEHHH} Nnporpes nudo UENLX ALED,
IGO0 U3O0NUPOBAHHEX (EPMEHTOB HpHU 45°-48°C, TIepex ONpEAENCHLEH
depMeHTaTUBHON aKTUBHOCTHU NpM OCWYHO! TeMnepaType, ZA8Bal BC3-
MOXKHOCTH M3yUeHNA 3KTUBHOCTY NOJUMepasy [[ B OTCYyTCTBUE FHIAL-
HocTy Qopuy I. OcraTouHas axTMBHOCTE PHH-monmumepsaw T nocie
NnporpeBaHuA NpH 45° B reuenue IS MUHYT, KOTOpas COCTaBlferT
npueanauTe IsEO 80% OT MCXOZHOM aKTUBHOCTK, yKa3WB3ET Ha HoIu-

uye TepMocralCulpHOi dopuy PHEK~moauvepasw.



=17~

OzHmM ¥3 HAWCOJEE paCIpPOCTDAHEHHHX METOAOB Als LAjiepei-
IWaNBROTO OnpenelleHus 3KTUBHOCTU pasHux PHE-momuMepaz smams:icr
A —8MaHNTUHOBHA TeCT. Kok OWZNO CK338HO BHWE, BTOT WMHTUGMTOP

in vitro ualupaTeypHO BAMAEST Ha Gopmy I, B TO EpeMs Hax
dopua I 8OCOMOTHO HEUYYBCTBUTSABLHE X MHI'UOUTODY .

InR cpaBHEHUA ZIeHCTBUA o< —-3MEHUTUHE 1& CuHTe3 PHE Lwcins
(acob » 1970) uHKyOUpPOBAN MIONKPOB3HHNE SAPHIKY ¥ JAD8 ML
BWCOKO!l ¥ NpM HUBKOJ MOHHOA cujle ANA BHABIEHMA MAKCHUMBJIBHOW aK-
euBHOCTU PHK-nmonuMepas I u Il, u onpezenan savaHue oK -aMsHWUTMHG
B T8KuMX ycaosusx. OKe3aNOCH, YTO B YCJAOBUAX BHCOKON MOHHOY ~uniy

2+
1 B npucyrcTBMM Mo o =aMEHUTVH B LEJHX HAPaX VHTUCUPOERaX
Ha 80% npoaBigeMy® B TakuX ycAoBUAX PHK-moauMepasHyK SKTMBHOCYE
fopmu [1. HauOopoT, B yCAOBUAX HUBKOM MOHHON CUIH ¥ B NPUCYTCLLKY
Mg2t oK -aMaHMTME MHTMOMPOBAN NPOABANEMYR B TUKUX YCHOBHIL
PHK-nmonuMe padny® aKTUBHOCTE QopMw I auws ha 8-I0%.

B noZOCHNX %€ YCJAOBMAX @BTOP M3yuyuad zeficTsme oK —aMaHNTa-
Ha Kak Ha pacTBOpuMylo PHK-nmoaumepssy M3 Lelux f4ep, TEK 1 Ha
pacTBopuMyld PHE-nonvMepasy 13 azpuulex. B NMepBOM Siayuae MHINOU~
TOp MHIMOWPOBaN (EepMeHT Ha 97%, @ BO BTOPOM CJAYY3E TONBKO Er 4%,

Taxum 0o0pa30oM, C MOMONBI NEPEUUCIEHHHX TE&CTOEB MOIHO JUBIOIL-
HO FICHO ¥ W30MpaTEeNBHO ONUSJEedUTH HAAWYKE DPI3AUYHHX (Opw PHi-ro-
IMMepasy B MCCHezyeMuX 00beKTaX. OfHagO TOKa HU OLMHE ¥3 ncpe-
YUCHCHHNX MMOZXO0J0B HEJAB3A CUMTATh AOCTaTOUHO HAJEKHNM ZAf OLSH-
KA KOJAMIEeCTB pa3HuX $opMm PHE-moiuMepas, T4X XaK KCIOAB3YEMHE
NpoUEeIypH BHAGJNEHUA fAJeD, (EPMEHTHHX SHKCTPSKTOB M OUMCTKY (Qep-

MEHTOB, Za®e 13 OZHOH TKEHM, HE OXWHAKOBH. KpOMe TOTO, CIEIyeT
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OCOGeHHO (GOpMH I M MO3TOMY T€ BUAUMHE Da3iUYUi MEHZAY CODi
KOTOpHE MOTYT Ka3aThCA X3PaKTEPHHMM AJI pPasHWX OPTEHOE, BO3-
MOXHO, €CTh PEeyNLTaT NOTOPM KaKO{-T0 yacTu depMeHTe © IMpOLLC-—
Ce BHISJNEeHUA.

B CBA3¥ CO CKABAHHWM OYEBMINO, YTO ZaJpHe#hmee Corepreucu-
BOBgHME NDUEMOB ZAUG)EPEHUMANIBHOTO ONPEUENEHUNR DABNUUHEX (07
PHK-nonnMepasnw B THKAHAX M KIESTKIX BHCUVX OpPI8HW3MOB OCT3ETCEH

BagHOU 3azaueil.

4, QaKTODPH KOHTDPOJF AKTHBHOCTH PHK-mommiepas B

KJETKaEX BHCUVX ODPI'3HI3MOB

B ¢BAsM ¢ oOHapyxeHueM (PaKTOPOB, BAMANMUX HE OGKTERNE~H—
Hye PHE-nonmmepasas ( Burgess et al. » 19697 Bauts 19695
Summers +1969; 10zick , I969) u urpabwux BaXHYL DONBL P
[IO3WTUBHOM KOHTpOJIe TEHHOW 2KCIpeccuu, OCONBWONR HMHTED:HC PUAT.0-
eT OTHPHTHUE 3HBJOTHUYHHX (JAKTOPOB B KJAETH3X BHCUUX CPI&HMII0E.

HepaBHO pazy ucciezosateneil ( Seifart y 19€9; Stein
I97I; Seifart , I971) yZenoch MOKA33TE Hanuuue PaxTCrir,
KOTODHE CTHUMYJIUPYHOT GKTUBHOCTE HYHJISONJa3MaTudecxOy PHE-moL :-
MEPa3H M3 MEUYCHU KPHCH ¥ TUMyCa TeleHKs. BUZKMO, H2wwon. -
ISNUEE B COCTAB HyRJeOmJIa3naTnuecKoll PHH-noxnumuepasy, JIpucyicisy—
eT B LUTONJAa3Me. 3TH (PakTopw Ouwau oupmueHy B I00 pas ns meuczr
KPHCH ¥ TUMyC2 TEJEHK3,X Oul0 IIOK833aHO, YTO OHM IMEOT MOAE:y--
napupit Bec oroao 70000 (koaQduuueHT cezuMMeHTauur 3-5 s ). Cne-
uudpnyecrad cTuMyaguus PHE-nmorumepasw [I HaGMoZzNaC: TONBKC 3

UpHCYTCTBUY HaTHBHOW AByXchmupaJbHOi JHK, a uabupateibHag TnEéHC-



xpuanuusa aeHaTypuposanuoil JH B OTCcyTcTBUE (QEKTODY YUL3WBLiL HJI
00, YTO (PEpMEHT MOJHHM ABIACTCH TOJBKO B aCCOLVMWUPOBEHEOM C (dXK~
ropou cocTogHuu. OCHa8pywMBaeMas CTUMYJIALKA HE ABISCTCA DEayiIt-
7a8TOM HYKA€83HHX pa3pusoB ® JHH, HOTOpHE, K3K MOKazaLl QOI7T

. Yogt | I969),MOryT OTKPHB2TEH MHULMAIVOH3JBHHE YYBCTXY HE
yarpuue AHK. OzaHaxo nmoka He M3BECTHO, MOEET JU {DAKTOL ylIDAIlIsI:
manunauveit cuaTeaa PHEK Ha cmeyuduyecxux yuacTxax IHK. ¥ax ~one-
~geT J2eK00 { Jacob » 1972), BOBMOXHO, UTO (2KTOpB3SEMOISHCT~
3yeT ¢ (ODMEHTOM WMJIK C KOMIJEKCOM (EepMeHT-M3TpULE, #A3MEHff
"PEHCKPUILMOHHEE CBOHCcTBa PHH-nmonmMuepssw.

MHTepecHO, YTO ZO CUlX NOD HE OCHUPYKEHO KSKOTO-NMGO 5::10-
pa AnA aZpHuxoBoi PHK-nmosuMepasw. 3ZeCh yMECTHO yKa33Th, 4YTO
NMEDOMHBEKUUA curMa-~paxTopa PHK-nmomuuepasy U3 E, Colli 3 OOull-
™ X.Lleavls NPUBOZWIE K CTUMYNALVM KAK AZPLUKOBOH, T3K X
3HesAPHWKOBOK PHK-nonumepas ( Crippa a. Tochini- Valentini
197I), x0T 3TO0 HaOIWAGHNUE HE NONYUYUJIO HINBHEHMMX NOZTBEDXAEHMA.

Tvu-{ Lee , 1973) B acUMTHHX KJIeTxaX HOBMKOBA OCHEDYmEX
1€ pMOCTACUIBHHE U TEPMOJE CUIBHNE (EKTOpY, KOTOPLIE BHEUNTEL'IO
CTUMYAUPYHOT aKTUBHOCTE® PHK-nonumepaaw Il TOABKC Ha HaTusnod JHK.
[peanonaraeTcs, 4YT0 QanTOpH ASMCTHRYWT HE28BUCHMO LPYyD 3T 4l .
ST PEKTOpPH HE BIUGWNT H3 SKTUBHOCTL O2KTEpKENBHONW PHi~1cmiade . -
ZH . '

Kpoue nepeyyucIeHHHX @BRTOpOB, PHK-nonvMepasHes @uTuBLOL”
MOXET PEerylupOBATHCA MOZUGQMKALMEN XPOMaTUHA HUNK MSMEHERIEM
yposusa PHK-nonumepas.

KayecTBeHHNE M3MEHeHMA cuHTe3a PHK, K@K ¥3BECTHO, MOXHO
BH3BaTh POPMOHSNBHON uEAyxuMeld ( Wis a, Kenney, I1964. Dukes

a, Sekeris, I965 Yu a, Feilgelson , I1969)
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Y& CTHYHOM’ Penamgumommeﬁ N ZApyTUMYU BOBACUCTBUAMU ( Pogo et al;Ig
B orux onwtTax HaCAWAANOCH 3HAUMTEJIBHOE M3MEHUEHME B CHMHTEEE DH-
oocoxanpHofi PHK in vivo U B agTuBHOCTY PHH-mommuepasy =
V30NAPOBAHHEX fAZpax. OZHAKO B ITUX IKCIEPUMEHTAX WM2IYUaAUCE 3FK-
TUBHOCTKH PHE-nOnuMepas, CBAB3AHHHX C MaTpuue#, T.e, @xTIBHOCTE
“"arperaT-aoH3umMa". [loaToMy ZEHCTBUTEABHHA MEX3HM3M Y“3MEHERS
cunre3a PHK ocTaBancs HEHCHHNM.

Ann u3y4YEeHWA BAUAHNA COCTOSHUA XPOMATHMHE HE 2KTUBHOCTE
TPAHCKDUIIUYUY MCMONB30BANNCH CUCTEMH, B KOTOPe BXOZUAK TIPENinG=-
TH XPOM3THHA KMBOTHHX KAETOK W O3xTepualbHasa PHE-nonmiepszs.
BNACHMIOCE, YTO POPMOHH MOTYT BJINUATH KaK Ha8 CaM QEpMEHT, T3K
¥ H3 COCTORHMA MaTpui., Tax, BBEAEGHNWE TODMOHOB im vivo D=
BOEUT ¥ CTUMYNALMM M3TpUUHOH 8KTUBHOCTY B SZADP3X NEYEE KPuUCH
( Danmus s 1965; Beato , I970), B THaHAX MaTK4 ( Barker
1966) npexcTaTENBHO! BEIE3H ( Morgor , I968) ¥ CHJIETHO# MyIUN
( Bremer . I966).

WaMepssa KOAMYECTBO CUHTe3upyeMux PHE uemeil, MHIyUNDYSLHE

) 9CTPaANONOTOM, KBK TECT AJNS OUGHKM PHH-NONMMEDE3HEX MONCYI,
Bappu # Topcunii ( Barry a. Gorsky s I971) mpuwny x BuRITY,
Y70 T'OPMOH CHEUUOUUECKM yCUAUBEET B flpax maTiy PHK-noiwuenss-
HYI0 8KTUBHOCTD 0e3 YBEIWUECHHUA KOINMYECTBE ACHCTBYOWNX MONEGKYXL
PHK-nioxuMepas.

BraTru ¢ coTp. (Blatti y 1970) u Hosenino u Crupie
(Novello a, S8ti1rI970), uHxyOUpyA AApe TpY HKU3KOU ¥ BuCOROS:

VOHHEX CHI3X B IIPUCYTCTBUU MAU OTCYTCIBUY oL —aM3HNTHHS, CLRZE-



NeNANM 8KTMBHOCTU SAPHWKOBOWM M BHERADPWWHKOROH PHK-nonmmuepas. Gk
NOKa3aan, YTO 3CTPIZNON U TANKOKODPTHUKOUZ OCHYHO yBEINYLBSRY
aKTuBHOCTE PHK-nmosmuepssw I, a YacTUYHAA DPENETOKTOMUA CTVAYAK-
poBana HyxJeonnaaMmaTuyecryw PHK-momumepasy. -

B sKCcnepuMeHTsXx, IA& UCHONH30BaJM MHTHONTODH OBJAKO3OTC
CUHTE33 LUKJIOTEKCUMUA ¥ IYyDPOMULVH, OWIH NONYYEHH DE3yABTITH,
CBUZETENRCTBYyMKNE O TOM, UTO B MATKE KpPHCH IOCIe 0CpaGOTKU
actpazmoson ( NoteBoom , I963; Gaorsky , 19 ) uau B ne-
YeHM NOCAEe TeNaTOKTOMUM NPOUCXOZAMT CUHTE3 IuC0 OENKOBCTO GKTN-
Bu3upyeMoro gdakrops, auco PHHK-nonumepasw, BCIEACTBUE YETO yCi#-
nusgerca cuHTe3 p-PHK (Ficolete , 1968).

OCHapyxeHue pa3xwx (opM PHH-moimiepas y BuCLUX Culalindy0p
IIC3BOJMNO C HOBO CTODOHH MOZOHTU K BONPOCY O KOHTPOL: IuiLGi
IKCIIPECCUM, YEM 3TO AENANOCH B PEHHUX PA0OTaX ¢ MCIONLICIUHUUM
XpoMaTHHa . lICIIONB30BAHME OYMIESHHLX IpenapaToB PHR-NcIK.epas ¢
SK3O0PEHHKMN MaTDHUUSMY SHAUMTENBHO yIOpougeT 3Ty Hpolncuy. Mpuvo-
HUB TAKOW{ moaxoxn, 3aizens u JIkeKCO ( Saidel a. Jacob , 297 )
NOKg3alu, UYTO MHBEKUNA IUAPOKOPTU30HE KPHCEM C JAGASEaWUK HE -~
MTOYEUHNKAMM CTUMYNNDPOBAEJE 8KTUBHOCTE OouMmeHHOW PHK-ucxhiwiepaszs I.
3T0T PaKT ACHO YyKE3HWBAET HA HAIWUllE HOBOTD THIIE I'OPMOHGIEBLOL
peryaauuy PHK-moauMepasw, HE38BUCKUMOTO OT BJAMAHME HE MATOWY.y9
aKTUBHOCTE.

JIn8 TOHVMAHWA MEXSHU3ME ZAeHCTBUA ¥ peTyaalinu PHE-noinMers-
3y OOJABWIOE 3HGYSHMEe VMEeNO OCHapyxeHue TOTO PaKTs, UTO B KIACTHAX
KUBOTHHX OH8 MOEET HAXOZWUTBCHA B ABYX COCTOHHHUAX: CBOGOZHOM (3

BUAE DACTEBOPEHHOTO OeNKa) M CBA33HHOM (B BuZe xoMmiexce ¢ IHK-
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MaTpuuel.

OnyTy no BuaeneH¥i PHK-monuMepa3N Kaxk U3 EUMBOTHHX, Tad
13 OaKTepUaNBHHX KJIETOK YKS83WBAJM Ha TO, UTO BECEk (EPMEHT “aC-
HO cBi33H ¢ kAeToyHO# JHK (Nacamoto et al. , I964). Ilo :mz-
Ao HekaMoTO M COTp., Ha KaxnoMm Uucrpoue JHK 3akpenncds CROS
MOJNeKyNla UONUMEP33Hw, HOTOpadA I0Z ZAeHCTBUEM TEX AIM VHAHX [ely-—
JNATOPHHX (QaKTOPOR MOEKET ONTL 8KTWBHE - BECTH cuHTe3 PHE uns
OCTaBaTHCH HEAHTUBHOR - OKUASTE 3TOTO CHHTE38, HC HU B TOhi, i
8 JApyroM clyyae OHa He noxmzaeT AHK-uarpully, T8K ¥TC 5 CEULOL-
HOM COCTOAHMM — B pacTBOpEe - PHK-nmonumepass He Owsaer. locis
OXOHUAHMS TPIHCKPUILUY CBOETO LMCTPOHZ (JEPMEHT BO3BPILEETCS
B WCXOLHOE NOJOKEHUE .

B npoTuBOBEC 3TOW MOZEnM, NpPBANIATalech APyTras CXSua HSiCT-
Bua PHK-noamMepasw, CyTh KOTOPOR 3aKANUENACH B CASLYILiEM: 3.3-
MOEHO, NPOMCXOZUT OOMEeH QepmeHTOM MexZy LHK ¥ OKpyxasued ¢
KUZKO! Paaoit KAeTKM K, CISZOBETENBHO, CYLUSCTBYET HEKOTOpHIt pe-
3epB cpofozHoff PHK-monumepasd B paCTBOpe. 38KOHUUBWKE CHHTES
MOJNIEKY My MOAMMEP83H B 3TOM CJyYae NOKUAAWT MAaTpHLY ¥ BEXO0rAT B
pacTBOpP, OTKyZ8 MO MEpe HeOOXOAMMOCTY BHOBE IIOCTYIANT ¥ €& Ha-
Y3JNBHHNM TOUKSM. Ha 3Tane NpHUCOSZUMHEHUS MX K MAaTpPHUUE yxe uMOTyT
patoTaThk ONpezefIeHHHE DETYAATOPHHE MEXAHU3MEH .

B I965 roZy Pauw ¢ ¢OTP. ( Ramus et al. » 1965) cooGiyunu,
yT0 Kpome c¢BA3aHKOrO0 ¢ JHK (epMeHTs M yZ370ch OGHEDYKMTE 2 §iA-
pex neveHy KpHC CBOODZRYD, pacTsopumyn LHK-3azucumyl PHY-nosin-
Mepa3y. YKa38HUA H3 CyLECTBOBZHUME CBOCCZuO# PHE-monmuepssy B

THIHAX KUBOTHOI'C NPOUCXCEACHVA INOABIANNCDE B [I€YaTH DEHbBLUE

( Furth a. Loh , 1963, I9%4; Beliard et al. , 1966).
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Jo raM peuysp wWaa O CHCTPO npoﬁu@qmpmomnx TKaHAX (9MODUOHEMBHLY ,
1€00J18CTHYECKNX, TECTUKYJAADHHX). He OwA0 uMCHAWYEHO, YTO CROGOI-
i PHH-moauMepasa B 3TUX CAyuasgxX = 3TO TOABKO YTO CUHTE3NpO-
38HHHI QEepMEHT, €ele He YycrneBuMii 3aHHTE CBOE MOCTOAHNOS MECTC

338 MaTpuue., B OTHOWEHUK KAETOK NCYEHU BIPOCAHX KPHWC TaKOe Onice-
iye OTMazZaNo.

CpoUogHan Gpaxuun PHK-noamMepasy BLABIGAGCE CHACIVOLUM 0=
0830M. HZpa KISTOK IEUCHV KDUC OUMlani, IPOMHBANN, JIN3YpOBII.S
3 MATKKMX JCIOBUFX, @ 34TeM NN3aT LEHTpUDyTUPOBaNu I> HUH. [IpH
54000g . B cymepHaHTe 0CT8BaJOCh He JoNee 2% fncpHoir JHK. sTom
CYNEPHEHT ¥ BHOCUAY B MHKYOGUMOHHyX CMECH AJNR CuaTesds PHK

B KaueCcTse MCcTOuHMKA PHK-noruMepasy ¢ sr30rTeunoil LHK
5e3 sroil JHK ypomens cunress PHH cHuxancs noytu 5 200 pasz. Cyu-—
¥8pHas aKTHMBHOCTE pacTBOpvMOi PHK-nonmMepa3w CKa3a/aCh TOTO RE
IOpsfika, YTO W CBA33HHON. KanHuureu n CTeitHep ( Cunningham
Steiner , 1967) cooCuuau, YTO,MORUIUUZPOBEB YCAOBYA AU3KCA
A%eDp NeueHNn, OHU yBEAWYWIY BHXOZ CBOGOZHOH gKTUBHOSTU ZO 65%
0T KCXOZHOM 8KXTWBHOCTHN JNKU3aTa.

CsoGoguyw PHE-mozmumepasay Pame u Zp. ( Ramus et al., [966)
0CHEpYKUAM TEKKEe B fApaX ADPYyTIUX TKaHeidl (03T, NOUKS M Zp.). &
PE3yAbTaTe Y3CTUYHON TENaTOXKTOMMK B NEYEHM BO3DP3CTEET BKTHB-
EOCTh KaK CBOOOZHOW, Taxk u cBA3aHHOW PHK-moammepasy { Doly et al
1965,

Uouxama ( Ishiama et al. , I967) coo0wui, O BHAGIEIUL
CBOCOAHON PHK-mONuMEpS3H 13 KYABTYPH KISTOK Hela  , NPUUEL O
IPYBOZUT MHTEpECHHE A3HHWEe [0 CONMOCT3BACHMIO aKTUBHOCTEH cBOJOI-

EOTC ¥ CBA3AHHOIO ¢ MaTpuueidl JepMEHTa C AMHAMMKOR pas3BATKs MO-
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nyaauun KAeTor. Cpa3y mocse NEepeHOCa 3 CBEXYW NUTATENBHY® CLEXY
IOMUHMpYeT ¢BOOOAHad PHK-moxumepasa. B 3KCIOHEHLUANBHOK fig3e
pocTa KIETOK HPONOPLMA CBF33HHOIrO C MATPULEH (EpPMEHTs yBEIHUL-
BaeTCHd ¥ Ha TPeTHM CYTKM gocturaeT 70%. 3aTem NnO Mepe TOTO.

KaK cAO#f KIeTOK 38HUMBET BCI0 MOBEPXHOCTH CTEKN3 ¥ HAUMHEETCA
VHIUOMPOBAHNE DOCTE MNOMNYJAALUMM, CHURaeTCA 1 ZOAR PHK-momuue 3 s-
HOl aKTUBHOCTH, Haxoxauweics B wounuexce ¢ JHK.

Taxkum oCpasoM, SKTMBHOCTE PHE-NOAMEDP&3H B HAP8X RUBOTEX
KHBTO; MOXET peTyJMpOBaThCA WIW yBENWUCHWEM CUHTE3S (DEDMEHTZ,
M MOZMPUKAUMAMY CTDYKTYPW CaMOTO JepMeHTa,uiad, HaKOHel, 13-
MeHeHueM cocTofHuA JHK-MaTpul B XDOMaTHHE U CB3M QEPMERT8 C
JIHK~-uaTpuugMy. Kak nomsraser Cnecnepr ( Spelsberg et al ), npu-—
ynHo#t cTuMmynauuu PHEK-moauMepasHOi aKTUBHOCTXH MOXET OHTE: ZIiCICHA
IV 8pTHMHKH - GOT8TWX TUCTOHOB B XpomaTude. OTcwzs, BO3MOKNC,
YTO aKTMBHOCTE Komnaexcs JHK-TrcTonp-PHE-momumMepasza uower
KOHTDPOJMPOBATHECH NOCPEACTBOM NPOLECCOB XUMMUECKON MOZupuralun
G6IKOB XpOMBTWHA, B YaCTHOCTH, AUETMANpOBaHKEM (Allfrey et al.,

1968) uau docdonupoparsuen ( Langen , 1968).

5. W3yueHue KOHTDOJS TEHOMS B 3MODNOTEHE2E IIpH

TOMOUT OCCHASTOYHLX CUCTEM

B nocrnejHee BpeMs Bce COAbLie MECTE CPEXM NOIAXOMOu X LG it-
KyJNADHYM OCHOBAM KOHTPOJA (YHKLMM TEHOM& 33HMMAWLT paloTy & o=
ZeTBHEMY OECKIETOUHEMYN CHCTEMAMY, KOTODHE NO3BOASKT UCHCHAB30-
BaTh OMOXUMUYECKUE ¥ MONEKYIsPHO-CUONOTUYECKKE METOLHE MCCIE LO-
BayuA. WMPOKOE pacIpOCTPaKEHNWE, KOTOPOE NOMyYMAM O¢CHIETOHES

CHCTEMH B M3yUEHUM KOHTDPONA DSHETUMESCHKON (QyHKUME AZED B 3HAU:-
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TENBHO!l CTeneHu CBAB8HO C ZONYWEHWEM, B psle CAYUIED LOK3I3aHHUM
(raul a. Gilmour, 1966. Bonner et al.,I1968.Maiagi , 1970 J,
YTo in vitro TPAHCKPMONDPYETCH T8 KEe 4acTh IEHOM3, YTC I

in vivo . BecknerouHuEe CuCTeMH NPUMEHAJUCE AN W3yYels
MEX3HU3MOB, ONpeZelflluXx M3MeHeHMA cuHTe3a PHK, HaOmwZseumbe 3
KAETKaX U THAHAX Npy ZefcTBUM TODMOHOB, peTeHepanur ¥ 3MGpro-
HOJTEHOM Pa3BUTHML.

Ina vayueHMA KOHTDOJS TPSHCKPUNMIUY T'CHOME B HMOPUOHLILIC

Pa3BUTUM KMBOTHHWX OECHJIETOUHHE CUCTEMH OHJIM [PUMEHENH BIEDEI'e

dnukuEzEEpPOM U coTp. ( Flikinger et al,, 1954 Y. OH¥ omupeic-

Ch

ARNY CNOCOCHOCTH MPENapaTOB XPOMATHIE, NONYUYSHHHX 13 SIED 2
PUOHOB 7NEOM3pAOBOA MATYWKN { Rana pipiens ) Pasiny CTapi
pa3BuTUA, CAYRUTE MATpulel nns cunTess PHK B npucyrcTein vasd. 7
Ka OaxTepuanpHoif PHEK-momuMepsaw. BHJAO OCHApYKEHO, UTO Xpouai
u3 fAfep moa3zHux cTaauit (CTaxaug XBOCTOBOW MOYKY ¥ NJA&Ba0Le) M-
YuHKK) O0eClMeuuBaeT CUHTE3 JOABWETrO xoauuecTsa PHK, uem xpome-
THH (0Zee paHHUX craimit (racTpyna, Helipyaa). C ymeawueHuer .aT-
PWYHON{ AKTHUBROCTM XPOMATMH3 YBEJIWUABAJNOCH COOTHOmeHNMe Gelok/IHK
! YMEHBUWAJAAch CHNOCOCHOCTH K cuHTe3y PHK Oe3 zoCOaBieHys 3K30TEH-
HO#t PHK-monuMepssw., YBeAuueHUe MATPUYHON aHTUBHOCTH 8BTOpH
O0BACHAAM yBENAUCHUEM COZEDPRAHMA KUCAOIO CelJIKa B XDOMaTnHE. [Sp~
BOHAYaABHOE CcOOOUeHNe W3 A3G0paTOpuM CAUKUHIEEGDE 00 yBEHMUCIHKY
marpuusofl axrusHocTi JHK (Flikinger et al.,I966. )} c pasiii:. i
OK33370CH OWNOOYHHM: LENPOTEYHU3UPOBIHHNE NPENapaLt XPOMSTHI: .
cogepxamue MeHee I% Oenka, HE DEBAMYGIUCE 10 M3TPUYHON 3KTUBIOC-

TH He3aBUCUMO OT CTaAWM, HA KOTOpOHl OHM OWIN HOXyueHH ,{
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[loBHIEGHNE M3TPUYHO! S3KTUBHOCTHM XPOMATHUHA C PESBUTIEL CpPTs-
HiBMa OWJIO NMOKa38HO TaK®e ANA SMOPMOHOB MODCKOIO exa Strongylo-
centrotus purpuratus ( Marushige a9, Ozaki s L9673,
XpoMaTHH, BHIGJEHHNI M3 AIED HA CTaZUM nnmméyca, BABOE 2KTHUBICE
XpOMATHHA CTaAuM ONaCTYJu. M3TPUYHaHA 2KTUBHOCTE XPOMBTXAEG ONal-
TYAH M NJ0TEyca COCTaBIAET, COOTBETCTBEHHO, 10% u 20% oT maThuu-
HOt 8KTMBHOCTM ZenpOTeHHM3UpOBgHHON JHK. JlenpoTeHHN3eUVS NpEIspd-
TOB XpOM3TUHE yBennqnﬁéna M3TPUYHYK 8KTUBHOCTL UM YyHKUUTORBIE pa3—
TUuyie B 8KTUBHOCTHM MERZY CTazusiu, Kpoie aTOro Ouiac mokgauid,
YTO COZEepKAHUWE TUCTOHOBHX ¥ HETUCTOHOBHX OSJKOB B IIpelapaTax
XpOMaTHHa B XOJ€ Da3BUTUA MEHAETCH: NpPCN&P3T XPOMATWHE OHuClynayw
COZEPKUT 4yTh OOJBWlE THUCTOHA, UeM NIPEN3pPaTH XPOMaruHa [ilwgycs
I Ha000pOT, XPOM@THUH IIJINTEYCa COAEDPKUT COAbBUE HETUCTOHOROTS .u.i=-
K&, 4YeM XPOMAaTUH COASCTyJAH. ABTODH MPEANCAORMAM, UTO I DI3IBUT.EL
pacTeT YuCA0 I'EHOB, ZAOCTYIHWX ZAJNR TPAHCKPAMLKK, 1 YTO 3TO ONpc-
JenaeTca u3MeHeHUeM OeIKOBOIO COCT4B3 XPOMaTUHA,

[Ipu cpaBnenyuy SHIOTSHHOWX PHEK-CUHTe3upybueld aKTUBHOCTH XPO-—
MaTuHa ("9HZOTEeHHAs cucTeMa" — 0es3 ZOO3BICHUA (JEPMEHTa W3BHE )
hnep 3 3apoiuueil JIATYUKM HE DPA3HNX CTaXUSX pas3BuTus Ouwag Nolyye-
Ha ¥HaA KapTHHa, Hexedu B "SK3O0reHHHWX" cuctemex {(T.e. CMCTZL:X
¢ zno6aBneHuey PHK-monumepaaw). [Ipexze scero, cuHres PHK 3 zuv.-
TEHHO} cucTeMe OKa3aJCA 3HAaYNTEABHO crasdeec, YEM B NDPUCYTCTBH
sx3orexHoil PHEK-nommsepass (plikinger et al., » 196 ). 3 38pos .t
X. leavis Ha cTaguy TUYUHKM CUHTE3UPyeTCs MeHBue Blzos [-PKil,
yeM Ha CoJe€ PAaHHMX CTEZAMAX ( Denis o+ 1966). JTO MORHC 00%f -
HUTE, KaK OJOKMPODGEMEM TPSHCKPUNUMM vacTy MecT He AHK, &K 4

yMeHBNEHNEM KoNuuecTBa QyHkUnoHupyemoi PHK-nommniepasw He MO3LLuns
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CTAZuAX, TaK K8K CYWECTBYET CEBA3BL MERAY HONMUECTBOM I Li=L Dk~
MEpa3sl M KONKYEeCTBOM cuHTesuporanuoit PHK » "augercinux®
"3K30reHHLX" in vitro cucremax ( Flkinger et al. , .47
[lJo MHOHMIO @BTOPOB, 3TO IOKA3WBACT, YUTO KOAMYyecTyo PHH-n0k. -
Pa3n MOMET ABAATHCH (EKTODPOM KOJIUIECTsCHHOTO KOHTDONH CulNfCi.
PHK.

Onpeznenernue PHK-nonumepasuoil (rounee, PHHE-cumTezipyrsall:
GKTHMBHOCTH AAED sapoiumeil CHNO npopezeHo JuBEHCOL ! upliw
( Livems a. Brachet y 1970) zus pa3HHEX CTEmil: BIST 1LLA
SVl ASTYNEK, ®aOW ¥ MX TUODPUZOB. ABTODH ONDEAENANU CYlLiici.
PHH~nmonumMepasyyw 8KTUBHOCTD HEOUMHEHHOR QpakUuy AZep 33L0LY.L
npyu ZL06aBJeHUM axk30reHHOR [AHK B8 BHABJASHMA 8HTUBHOCTH, .i2X
¢BA3aHgoro ¢ JHK, Tax um cBodohHOTC (epMeHTa. BHJIO NOEa3IHT,
470 cyMmmapHas PHK-nmosuMepasHad aKTUBHOCTE AZED auOpNcHoL
Pleurodeles Waltili pacTeT B 3-4 pa38 0T pPalineT0 Zpol-
neHus (I-64 GnacrToMepa) IO BHAYNAEHUR. 3HAYUTENBHOE YyB3Muuc..it
dKTUBHOCTHM HaGINZAJO0Ch BCETA8 K BHAYOACHUK JMYUHOK, & CKOLAMO-
HUCYZE CYUWECTBEHHOTO CHAUKS B UBMEHEHUM aKTHMBHOCTH R LpOLECCL
9MOpUOTEHEe3a8, NPUYPOUEHHOTO K TAXKVM DaRHDU COOMTHAM [ol3.7.. .
K@K TaCTpylalLus WUIu Hellpyasulkia, He 60 OCHapymedo. Cy.i.gasur

PHK-monvmMepa3Hasd aKTUBHOCTD HIGD POCAd, XOTH ¥ MEEGE Chlioil

(p I,5-3 pasa) Taxwe B aMOpuolIax Bufo Bufo L HO % G
B. bufo @ X Rana temporaria 6 yEe HE 24-0i oy
aKTUBHOCTE OWad HA 25-60% Huwe, 4yen B Koutponme (Bufo) ,

MOc/e 4YeT0 OH3 CHUKANAch IO OUEeHB HUBKUX YDOBHE! N0 cpaBHeHuL
C KOHTDOJEM. 3TO CHUKEHNE 3KTUBHOCTU, BEpOFTHO, NPOUCIKOIUT

BCNGACTBHE pas3BMBANUETOCH NOBPEXAEHMA KJIECTOK NETENBHNY Tul . -
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LOB, NPUBOAANETO K LUTOMIU3Y.

PaGora JuseHca u Dbpaue, K CCxaJeHUW, HE AAE€T TOII0TC JIL&i-
cTaBleHns 00 usmeHeHunax PHE-CHHTe3upywme# CrocoCHLCZi T Duluefte
H3 AIPO,¥ H@ MX BHBOZH CUJBHO BIUACT M3IMEHEENE U.Ci3 HHEL o Diu=-
poanume ( @ y THUCPUAOB OHO MOWET OTIVYETHCE DT KOPMBIAELEOTO )
MOTepU Npu BHAEAeHMM s7eD. UZHEKO @BTOPHW ZAeXeoT OCOCHOBIHHuI 3

1les0M BHBOZ 00 yumeHbueHuM PHH-nonvuepssHoli 8XTABHOCTH HS A4pC

noche OnpefelIeHHO# cTaZuy paspuTus, T.K. HallZe€HHW® UMM MpUpOCT
CYMMBDHOW aKTUBHOCTM fIEp CUJIBHO OTCTaeT OT yBEJIMUEHYA UKCIIE
KIETOK.

Pezep u PaTrep ( Roeder a. Rutfer , 1970) usoniiona-
IV 113 2MOPUOHOB MODCKOTO €Xa M NPOCHeiuiy U3MEeHeHUS Poa3NAYLHY
PH{-nonuMepa3HuX 8KTUBHOCTe{ B XOZe OMOPUOHRJBHOTD DPa33uTdR.
UM yzanock 1IOKasaTh, YTC KOANUeCTBO PHEK-moammepasw I 3 SupOizie
pacTeT NPOMOPLUUOHANBHO KASTOUYHHM JeJIeHLAM, TaK UTO YPOBEHDL 32%CH
aKTUBHOCTH B P8CUETE Ha KJISTKY OCTIE€TCH IOCTOAHHHM. B T0 1e
BpeMf ypoBeHb PHE-nmonumepssu I ¢ pas3BuUTuElM DACTET :Maki0 i, _i ..l
00pa3oM, 6€ aKTHMBHOCTD H3 KIETKY CHUEseTcA (8 2-3 psg3a). [IOCKIIDb—
Ky PHEK-mommmepasa Il COCT3BARET OCHOBHYM 4acTk PHX-moxizicssziol
AKTWBHOCTN sZlep, B LEAOM YDPOBEHBH MOJMMED33HOH SKTUBHOCTH B . l-
YeTE H3 ALPO TAKKE CHUMZETCH B XOZE 3IMOPMOHANBHOTO PE3BUTIN.
AxTuBHocTh PHK-nonuuepass I cOCT3BIRET BO3P3CTALUYd ZOAL CYu-
MapHO# moauMepa3HOf S8KTMBHOCTY SIEp 30DOAHULE MO MEpe eTC pe23i-
THA, YTO COTIIACYETCH C NpPEANOIOREHNEM (Emerson a.Humpreys,idiC ),
yT0 cuHTE3 p-PHH Ha cTaguu TacTpyiw He "BHIOUaeTCA™, & CTs8loz.L -
Cg IIPOCTO 33METHHM B BUZY yBeIuueHus ponaw p~PHE B obmeit mgpoxy.—
uuu PHK.



Pezep ¥ Partep ( Roeder a. Rutter » 1970) nocras.au
BONPOC: MUMEGTCH MY KAKEA-HUOYAD KOPPCAALKA MCXLY ypOmucy PHI-
MoJIMMEepPa 3HHX aKTMBHOCTEH ¥ cuHTe3oM PHI, nalmogaemur in vive |
NPOHCXOAUT AN 4n vitro KOOPAWMMPOBAKHUS DUCOPECCAI HECL-
33HHHX MERZY COOO{l puGOCOMBABHHX TEeHOBY B KauecTBe OUBEKT: 3B-—
TOpH 4abpanu pas3BuBapmyuecs SMODUOHE HOPMAJNEBHOTO X. leavis
¥ 0es3nAfpuuKoBOTO ( O-nu ) mMyTaHTa TOTO Ke BUA3I, JAALEHHOTL
I6 S u 28 S PHK resos.

ABTOpH CUMTANM HEOOXOUVIMHM ZJf usyueHua PHI-moxw.epesnoi
@KTUBHOCTN B 3MOPUOHAX MONB30BATHCH 3HCTPEKTOM W3 LUEALX 380G 1=
wer, a He np%ﬁapaTaMM UBONMPOBAHHLX AZEpP, T.K. ALPE BO BpELS
pa3BUTUA W3MEHSKWTCH B pa3Mepax, OHY OYEHB XDPyIKLE, BCASLCIRI:
Yero NMOKa YTO HE MUMEETCA YAOBAGTBODUTEABHOTO METOXLE U3OIMPOTIHMA
AAep w3 oMODUOHOB AJNA 3TuX Leneid, Kpoue Toro, PHE-monuMepaswu
¥ HensOexHHe QaKTOpW MOIrViM OHTE IJOKaIAM30BAHNW HE TOJBKO B AApaX,
HO U B UMUTOIJIa3ME.

PHK~nonuMepasHy®w aKTUBHOCTE M3Yy4UaJdW HE CHCAYRLUX CT&ZUSX
pas3BUTHA: ZpOCNeHue (KONMUECTBO KJIETOK B 3uOpuoue 2-32), I&cTpy-
na (40000 mneTOK), NAaBIWM# IONOBACTUK —~ HOPMEJIBHHE 3NMCPIOHL
(400000 kneTOK) ¥ NIapalmui PONOBACTUH ~ OE3BAZDLWKOBHE MYyTaHTH
(400000 uneTox).

Panee OWNIO MOKA3@HO, YTO B 3MOPUOHEX X. leavis H&2 3TZ-
Zu¥ ZpOGNeRus fAAps He cuHTeaupywT PHK (Brown a., Littna, IG64 .
Ha crazuy racTpyiu CUETE3UDYyWTCHA NpeMMyuecTBEHHO 45 PR u Lil.-
nozoduss PHK (Brown a. Littna, 1955), 8 B KOHLE IaCcTpyAsUisi ...-
YYHEETCH CUHTE3 pudocoManeroit PHK (Brown a. Iittnal966 ). Nmau: .-
Lyt TroN0OBECTUX CMHTE3MpyeT MHOTO p-PHK, OZHEKO y MYyTaBTHHY 3i0-
PHOEOB Ha dTolf crazuy CuHTesupyercs TONBKO T-PHK u I-PY{, HO He

pPHK, BBMZy oTcyrcTeum y Hix p-AHK ( Brown a. Gerdon, 1964 ),
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Wiccnenosanun Pezeps ¥ PaTTeps MOKa38aAM, UTO Ha Cu8Zui Lpo0d-
JeHua, KOPAa Oo0xuHO 1n vivd He HaOmoZseTcs cuHTesza PHX,
yporeus PHK-nmonumepa3HOil aKTUBHOCTM, OCHapyguazaeuwit in vitro |
NoYTH TAKOB ¥&, K8K HA CTaAMM TaCTPYyAH. B XOHe Pas3BuTHA AC S.u-
AWl MI3BaoWero I'OJ0BaCcTUKE o0muit yposeub PHK-moauMepasitOi aic-
THBHOCTM PaCTET BCEIO B 4=5 pas, B TO BPEMA {aK KOIKUGCLLBCG KEGTO0]
yBEeNNYUBAETCH R HECKONBXKO TuCAY Pa2. JBEJAMUEHUE TONNLE E3HC!
SKTHBHOCTY OWJO OAMHAKOBHM B HOPMSABHHX M B Omu  sMCpuciec s,
Kpome 1070, coorHouenue PHE-monumepsa I u [I CRAO OZMHESU=. &
BCEX W3YUYEHHHX CTaZuaX, U 3dPeKT oK =-aMBHUTUHE OCTEB&JACH 10—
CTOSHHNM (MHTUCHUpOBaHUMe oOwell PHH-mozumepasHofi aKTUEBHGCTH Ha
30% Ha BceX CTaZufAX), HECMOTPA HA YKA33HHHWE BHUE CUIBHNE u3kée-
Henyuns B cuHte3e [-PHK m pPHK in vivo.

XpoMaTOrpadupoBaHue COJNCUMIU3UPOBAHEHX NpenapaTos PHH-nmo-
AMMEepa3 U3 HODMBJBHHX X U3 O-pu  3MCDHOHOB IIOK333J0 HISHTHY-
Hy®W RapTUHY pacnpezelienus pa3nauyHuX §opm PHEK-nmonumuepas B 000uxX
IpenapaTax.

Ha OCHOBaHWM NOJYUCHHHX JGHHWX, 8BTODH NPUXOJAT K CACLYyL~
LeMy 3aKJICYEHMIO: HET HMKAKO{ KODPEJALUK MEKAY YPOBHEM &HTIil.luC-
Ty PHK-nonmumepaa u mporpammoii cuuTesa PHK 3 xoze pas3BuT#AAd 3uMOpy-~
onos X.leavis ; yEe Ha CcTeiuu Apo6icHus, THe im vivo EC
oCHapyxuBaeTca cuHTe3s PHK, uueeTcs PHH-monuMepasHas aKTHUBHCC:ED;
Ha CTaxuW IacIpyid, I'Ze in vivo a¥TrBAPYETCH CcuHTEes IHA,

He OpOMCXOANT M3MEHEeHUs 3KTuBHOCTY PHE-nonmumepaan. PHE~moxinse -
38 I, KOTOpas JIOK@AU30BIH& B SALPHUKAaX KIETKM, NPLCYTCTBYCL i
AIOCTETOYHOM KOJNWYEeCTBE, KAK B HODMANABHHX, T4K 1 B GE3BAADHMHOLLI

MYTSHTHHX 3MOpPMOHAX.
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[Io MHE@HUN @BTOPOB, TaKUE HACIOACHUA UCKIOUAWT HaKynL-nuCo
KOHTPOAMPYUYK POAER pas3HuX (opm PHK-moaumMepss B OTHOMEHUM CHH-
T€33 pas3Hwx Tunos PHK.

Toxivuu-Banentuuu u Kpunma (Tochini-Valentini a. Crippa
1970) B KavecTse OO0GLEKTaA WU30panyu oouuty crazuu LY (cTazus "izu-
MOBHX WETOK") u zZpofamuecs dAjilna Ha crazna GagcTyiw. Bu60p cTe-
LIvuii omnpegensfeTcH TeM, YTO H3 crazuu "NEMNOBuX NETOK" CMHTE3Ypy-
NTCA, DIGBHHM 00paaoMm, p-PHK (97% Or BCcell HOBOOOPEBOL2IHOL PHi L,
K@ CTaZMM ®E CNaCTyJH CHHTE3UDYOTCA UCKINUMTeABRHC I-PHH
( Brown a. LittnaI966. Onpezcnenus xapaxkrepa PHK, CUBTE3UDYei0O”
3 UeJaWX fAluax, NOKa3aZu, YTO OH MORET OHTH WM3MEHEH, & MMEHHC,
ycuaeH cunres J-PHK B oouwre, a B OnacTyie - ycuieH cuHres p-PhHE
€CAN B HUX KNSTKM WMHULMMPOBATH CUTMA—-QEKTOp OarTepuansHOli PHE-
nonmvepasy ( Burgess , 1969). Bes Tanoil wHBeHmMu ciHTes PHI
B oouLMTe cTazuy 1Y OWJ HEUYBCTBUTENEH K oK —-8MGHWUTUHYy, @ ®
GracTyne - NONHOCTBKW NOA3BAAJACH TOxCMHOM. OTCoZa aBTOPHW 3&KiIw-
YKNIM, YTO Ha O0eluX UCCACZYEMHX CT3AMAX NpUCYTCTBYWT sk PHK-no-
auMepass I, Tag u [[, XOTH HE KakXOY M3 aTmx cTazxull npewiyuscr-
BEHHO JKHTUBHE@ JUWE OAHE M3 ZABYX (QOpM (SpPMEHTA, U 4YTO NPOREBACHUE
COOTBETCTBYNUMX OTZSJIOE IEHOMZ MOXKET KOHTDOJWDOB3TECH HENOCTE T~
KOM 3HZODeHHHWX (PAKTOPOB MHMLMBLUUM. ABTODSMY CHJIW IIONyUEHY UPCK-
BODUTCABHHE ZAAHHME, YKA3LBAIKE Ha BO3MOXIIOE HANMUKC B glii.x
X.Leavis JCIKOBHX (JaKTOPOB MO3UTMBHODO KOHTPONF, C HOTONL-
MM B3aumoZefcT3yeT C8KTEpPUaJbHME CUTMB-(aKTOp, UYEH OJeCNeYrna=-
€TCA BHABJIEHNE CEDPHTHX PHHE-~NONuMEps3HHEX SKTHUBHOCTEH.

Kom ¢ corp. {( Kohl et al, , I97I) uccnezoBsiM CBABD MERLYy

PHK-nonuMepa3HOlf aKTUBHOCTHO U cuHTe3zoM PHK B anOpuUOHaxX
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R.plpiens | yo Bpems paHIEr0 aMGPUOHAALHOTO paaﬂmfmn. aro -
NOCh II0Ka33aTh, uTO PHE, cunTesupyemas B f4psX oMOPUOHOF B 0h—
CyTCTBUM Mgz+ py HYUSKOA MOHHOI cule, Ouyg pudocoranepyoit PHE.
I, Ha0G0pOT, AZPA B NDUCYTCTBUK UOHOE yg2'  IpH BHCOMOK sov-
HOil cuae, cunTesuposanu IHK-mozmoOHyw PHK. fomg G- Ton
PHK-npozyxkTe B nepsBoM Clydyae Owna 57%, 3 BO nTOpOM 447, CixTea
IHK~nozooHo#t PHK B M30NMUpOBAHHWX AZpaX N0 MEDPE DA3BLTUT VESTI-

YNMBSJCH CO CTSZUM TACTDYJIL L0 CTazuy HEeWDyNH, HO YUSELUEICS

ﬁ)

Ha CTaZui XBOCTOBOH NMOUKK 14O ypOBHA CuHTe3da IHK-mozofuoi PHI
VM30JMMPOBAHHNX fAZEp M3 MNEUYEHH.
Cunres p-PHK npy Hu3KOM MOHHOR cune OWN Ha 287% OOMBLE HE
cTaZuM XBOCTOBO{l NMOYKM, YEM Ha CTAZUN TacTpylH. BawHO TO, uTO
B 9MOpuonax PHK-cunTesupyeunit ypoBeHE OT cT@ZuUM I3CTPYyIw NO
Mepe pa83BUTUS yBEIUYUBIETCA, YUTO HAXOZUTCA B XOpPOWLEM COOTEBETCT-
B ¢ cuHTe3oM PHK in vivo y 3TOr0 00nexTd (Kohlet al,I969)
KOH W 7Ip. NOKA338IW Zalee, YTO B AJApaX 3MOPMOHOE Rana
pipiens BCEeX uayueHHwx crazuil PHK-mommuvepssa Il oCrapyir-seo-
CA IIpM BLCOKO# WOHHOW CuAC B M3OHTOYHOM KOJMUYECTBE: x00uuil ¢
ax3orennoit IHK k azpam cTumyimpomano cuHTez JHK Ha IS5» m: 26
UBYyUYeHHHX cTazusx. C zapyroi cropodw, xpodamaeume IHE w szuc.
Ipu HU3KO#l #OHHOM Cuae NMOKE3870, YTO HE CTafMK TaCTIpylu HET
HUKAKOX cTuuynAuuUM, & Ha O0JXee MO3AHUX CTeiudAX HeHpyrE M XDog-—
TOBOM mouxy zoGasnerue AHK NpuBOZMIO K CTUMYARLUY CUHTE3e PilX
coorBeTcTBeEHO H8 10% u 68/%. BKAOUCHNE MEUEHOTO NDEIUECTREH: Y-
k@ B PHK B szpsx Ha CTaZn¥ XBOCTOBON IIOYKM [IOYUTU BABOE GOJBLE,

q6M Ha cTazuy TacTpyJH. ABTODH NONEGTE8KWT, YTO NOCHE CTELKK Ia¢T-
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pyiu, korza in vivo HauyuHaeTcys cuHTes p-PHK, npoucxozur
GKTURBHOE NCHOAB30BaHMe PHEK-nmoaumepasoll I sxsorennoit JHK B xauecT-
Be MaTpHMIH. KpoMe TOTO, MM yAaJOCH NOK83a8Th, YTO 708 oK —Giid-
HATHH-YYBCTBUTOALHONH (OPMH BC BPCMA DPB3BATUF CHUKIETCH: €CAN [
cTanuM IDdCTpyau oua cocrapianaz 70%, T0 Ha croxum  larva 0Ha
yxe cocrasuneT 20-25/% olumei#l aKTUBHOCTU. BCIEACTB#E 3TOTO COOTIIL-
wewae I u [ gopm PHK-nmonumepasw NC Mepe pa3BATHA HMODACHOER +ana
plpiens pacTeT, 4YTO HAXOZWTCA B COTI§CUN C YBEAWUSHLSE £LJi
p-PiK B oCwen PHK-npozykre, O0pasyemMOM B LUEJAHX 33pCAHHEEY L0 i~
pe P83BUTHUA.

Uccnezyn usMeneHUs axTusBpocTed PHH-moaumepas I ¥ 1 5 3uJp:i-
OH3X MHU¥ MO0 UMNJIEHTanuu, BapHeDp U BeCcTUT (Werner a, v,sfeegh .
I974) npu nNoMOmM of -3M3HWTUMHOBOTO TECTa IIOKA33 MM, UTO COOTHO-
WeH7e OCHOBHHX (OpM IIONVMEDE3 KOPPEeIUpyeTCs C OPOTPIMMON CirIsss
PHK.

Taxum 0GpasoyM, BCE MEPEUUCIEHHHE HEONKIASHUA MOKa HE INO3BCIA-
OT IpeACTaBUTE OCLYN KEPTUHY 3HBUEHUR COZEPEAHUA Da3HHX (Opu

PHE-nmoaumMepa3 B KOHTpOJNe cuHTe3a PHK. OcTseTcHs ABS HEanbTEDHSE~

1

il

TUBHHX MEXSHN3Ma KOHTDPOJAH TPAHCKDUNLKYM fASPHNX TEHOB. [EGD=2

BO3HOKHOCTH COCTOUT B TOM, YT0 GEPMEHT ABNFETCH JUMUTMPY Ok

B~}

GaKHTOPOM:IOH JnGO OTCYTCTBYET B HYKHOM KONUYECTBE JNUOO idMEETCH

KACTKE, HO HEAOCTYIEH IJsi T'eHOB. Hampu:iep, BO3MOKHO, (DEPUEHT

XpaHUTCA B LUUTOMJIG3ME uUA¥, £8x B chyuae PHHE-noaumepesw I, MCze2
Naxe HAXOOMUTECH B 5ZApPE, HO il €T0 (PYHKUIMOHMUPOBAIHWH HEOCXOILiMC
HaJAuuke W ONpeZielIeHHOE COCTORHME HIAPHUKOBHX CTPYKTYD.

Bropas BO3MOKHOCTE 3JIAKJINYEETCH B TOM, 4YTO PHE-nmomumepsou

BCOTAS MMeWTCH B u30WTKE, HO JNUMKTHUDYOLUMM SBAAKICH ApYyThe . .-
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TOpH, HalpuMep, (Q3KTOPH CHEUNPUYECKON MHMLMALUM TPIHCKPUIILYH

Ui PSKTOPH, ONOKUpyWINE TPIHCHKPUNUMO C ONPSASAEHHHX YUYSCTKOR

PeHOM3. JTHM BOBMOXHOCTM HY®IZAWTCH B ZaAbHelileM WCCHELOBaHHU.
lleTaIpHOE K3YyYEHNE MOJNEKYJNAPHHX MEX3HU3MOB KOHTPOJR Tpaoild-

KPUITLUM B SMODUOHAJBHHX O0BEKTEX DU IOMOUK O&CKJICTOUHLX CHCTIM

3 CONBUOMH CTENEHN OTPAHUYUBAETCH HEZOCTATKAMU HCIONZ3!ONHX

00reKTOR. OZuyuMm U3 HouGozee YAGOLEX U TIEPCNEKTUBHEX 0CL3XT0T

IJ8 T8KUX MCCHASLOBAHVI CTan 38 MNOCHENHYE TOZAN NPEACTE 3KTENR X0C-

TUCTHX PHO - BBhH ( Misgunus  fossilis }. JlocTOMHCTEE

B 3HAUUTSHBHHX KOJMYECTBAX B BMAS LOCT3ITOUHO CHHXDPOILILX {007 .-
1A pa3BUBAbLIUXCH FUI U 2) B X0Ze 9uCPUOHENBHOIC NABRANTUAS .INE—
TOYHHE AAPa 38pOZHWel BBWHE MPOXOZAT DISH, UYETKC DRBIUTINLLECH
M0 KOJUUECTECHHOMY YDPOBHK il K8UYECTBECHHOMY X8DEXTEDY ZHXTFBHOCT:.
Ha BTOpO# uepTe 2TOr0 OGBEKT3 CTOMT ZKPITUE OCTIHOEUTLCH, 1.X.
OHa CTajJa OCHOBOW ANA MOAENBHHX HCCASINOBAHMA.

flocne onnOZOTBOpPEHUA AWALO BBWHA HaYyuHeeT cepuic uz IC L. .I"Cx
ZeNeHUt ZpoONeHusn, NMpOXOAALUX C OCABUOE CHCTPOTOH (UKKA HpOxn-
auT 3a 30 mMuH. npH 20—210, cM.lriaTReBs ¥ Kocromaposs, ISY M
fIpa B 3TO BPEMS INPIKTVYECKM LEAUKOM 38HATH B NMPCUECCIX PEILT irti-
uun ¥ MuTo3a (Porr w llerexera,I94? ). Cuurtes PHK B Azpsx = 107
nepnoZ Pa3BUTHA (OT OMJIOZOTBODPEENA ZO 6-D0 ¥aCs KHHyCaLiu: npv
2I°) npaKTHuecky oTcyTcTByeT (Haguanu um TumodeeBa, 1964,1966;
Tumiodeepa U Ap.,196 ; Kafiani et al, » 1969; KocTOugpoBs i roov
1966 ) uny meer Huskuil yposens (ComombeBa u Trmodeens, 1973).

[Io OKOHYEHNYK [E€pPNOZAa ApPOCNEHUS TNOBEZSHUE SIED PE3KO WBKCH:L-—
ercR: TEMIT ZEJeHUM 3HauKTENBHO 3aMEeLNAETCHA, DIgBHHNM 00Dp330y, 30
CYET YBEAUYERVS NMPOAONKUTEABHOCTH uHTepdazw (Porr u lieserst: ,
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1967), fAZpa HYMHAWT OYEHD IHEPTUYHO CUHTE3upoBaThs PHK (Kz .1s-
i ¥ Tumodeesa, 1964, [966; TumopeeB2 u z#p., 1967; Kafiani

et al  71969; Kocromaposa u Porrt, I97C ), B 00BeMe, NPAMO TIDG—
NOPLUMOHBJIBHOM KOAKYECTBY TEHETVUYECKOIrO M3TEepuasNa Ha KICTKY
(Tumogeesa u xp., 1967 Kafiani et al. | 71969). locnezuee, .:a-
LAZY C APyr'MMHM HaOANZEHUAMM NEDEUYUCIHCHHHX 8BTOPOB,CBUZETENSCL~
30BaNO O TOM, YTO aKTHBaLuA CuHTe3a PHH B gliue BROHAE ect: ino-
fBIGHUE TPAHCHKPpUILUUM HAEPROTO renomMa. OxKOHuUsHuE ZpOCAGHUE CnfA-
3gH0 C OCH3DYKEHHHWM Dadee HeCTYNXEHWUEM TECHOM 38BUCHMOCTH CTe-
U OCT@HOBKN PEa3BUTUA OT MOMEGHT&z OOP3COTKY KICTOK uTBHTZu™,
nODpeRTaNIMMY RZEDPHYD yRKUMO (pPEHTIEHOBCKOE COJNyYE:ins, Ficti-
HoMuUMH [), KOTOpOe OWJO MCTOJKOBAHO KEK HAYano "MOpECcreret.-
yeckolt gymrnuu" azep (Hehdax, I1958; Heitdax u Porr, I96E ).

9T0T BHE33NHHI NEepexof sAep BapOANNEH BBIHA OT MPAKTUHCCkN
NONHOM TPAHCKPUNLMOEHOK HE3KTUBHOCTY (B NEPBHE © Y3C,pd3Biiud)
K OypHOMY QYHHKUMOHWDOBAHUK TPaHCKDMIIMOHHOTO ammapaTa (B X0Ze
nscTynALuM - 6~9-if usCH pa3BWTMA) CBUZETEIBCTBOBAN O TOM, YTO
B MOMEHT 3TOTO Nepexoza IclicTBYeT MEXSHU3M, WINM KEX8HU3MI, HOHT
poXupybuye TEeHETUUYECKYO QYHKLMD.

Ha@uanu ¢ corTp., C LEJBY NOZOHTH ¥ MOJNEKYNAPHOH mpupcre
3TUX MEX3HW3MOB, OWJM [PEINPUHATH MOJEIBHHE UCCISLOBSHUA (QEiTO-
pos, onpezeaawyyXx pas3anyRyb PHEK-CHUHTE3upyWLYW @XTUBHOCTL HISL
craguit apolnenuss U ONaCTyIH.

Jewienne TPAHCKPMIIIVOHHON SKTHMBHOCTH AZEP in situ MC T~
70 OHNPEeZEeNAThCH yBelNuUeHNeM cOOCTBeHHO PHHE-nonuMepsaHofl axThi-
HOCTH B fAZpax,NIu yBenuyeruem ZocrTynuoctu AHK-MaTpul 3 Xpouara-

He, WIW, HAKOHEL, OCOMMK 3TUMU (QaxTopamMyu dMecTe. COOTBETCTTCIED



3 sxcnepumenTax (Axameamunu m Z#p., I1970;197I; Kafiani et al . »
[974) ucnoAR30Baauch "sHIoTeHHne" u "3axsorecHHHE" CrCTEML. b
IEPBHX Onpezefgiack coocTseHHas PHK-cuHTe3upywmes CIOCOOHCITE

-

97ep B CYCNEH3MAX, B KOTODWE BHOCWJIKCH JHWE CYOCTDATE i xiE0=

JWYH8A GKTHMBHOCTD XPOMaTMHA AZEDHHX JM3aTOB, KyUs Xnoue cyic: -~
PDaTOB ¥ COJeil ZOoOaBasiCA npenapar OakTepuaAbHOf PHK-moxwmerns .
B M3OWTKE, 103BOJABOEM BHABUTE CTENEHD ACCTYINHOCTN Marpuy LAX
IJIg TP8HCKPUNLUU,

Buno nmowassHO, YTO A7pa, U30NMPOBAHHHE N3 3apoauwel BpLIA
53 cTamuu G6AacTyaw (5 uac.pas3BuUTHA), KOTZA cuHTEe3 PHK
B fZpPaX He MNPOMCXOZWUT, OCHapyxusaeTcH PHH-MOMuMEpa3Has EKTiD-
HOCTE, KOTOP8A HA CT8IMN CpefHeil ONacTyly NOBHW3ETCH B pPacueds
H2 AZpO0 B 3-4 pasa ¥ HE 4Ba NMOPAZKS BENUYMH B pacueTe Ha IUsiuft
3apomuu. C zZanpneiluuMm pasBuTHeM PHK-moamumepasHad aHTUBHOCTH
cHugaeTcss (Kafiani et al,I973 ). C zpyroil CTOPOEHW, NOCTYIHOCTD
MaTpull IHK B nepuoz axTmsauuy cuHTe3a PHK B AfApex He u3MeHraeT—~
cfl, U VNP K& CTaZUM TECIPYJAH MaTPUUHES JKIWBHOCTE XpOLaTWIE
yBeJNYyBaeTca. 3TV pEe3yJabTaTH O3HaYaAM, 4YTO O0mas cTened: £0-
crynHoCcTM MaTpui AHK B XpomMaTuHe BpPAZA AU UMEET CYULECTLTHHOE
BHAYEHUE B (PCHOMGHE yCWIECHVR TDAHCKDUNUMKM B HAPaX 33p0fElu
in situ Ha cTazuM OIaCTYAH (XOTH HE CHEAYET 3&OHBGTL, YIC
M2TPVYHAE AKTUBHOCTDL ONDPEZEeNRAaCh NPU IMOMOMK TETEPONOTHUZIKH ™S
GepMERTE X YTO MBJNE WIM CTDPOTO CNENUQUYECKNE UBMEHEHUS {0
OCTATHCH HE3aMEUeHHWMM). TaruM 00pa30M, BeZyUNM, €CHN HE & i-—
CTBEHHHEM, JaKTOPOM yCHJICHUA TPAHCKDMILMM B 3dPOANIE ABJIAETCS

nosnmenue PHEK-monuMepasHOil aXTMBHOCTU €T0 AZED.
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YIOMAHYTHE DPe3yNBT&TH MOZENBHLX ONWTOB C AADSMU 33DOANEE..
BbOHA OCTABJARNM OTKDWTHL pPAZ BONPOCOB, BHACHEHUE KOTOPHX TO2BO--
INI0 OW yraAyOuTE Hawe nouuManue poam PHK-nmonumepasHol cugrte:u
B KOHTpPOJNE TEHEeTHUYECKON 8KTMBHOCTH HZASD B DPaHHeM suMOpuorescse.

I. llperze BCero, fgHHHE 00 U3MEHEHUAX 3KTUBHOCTH CLHTES3
PHK OvoxuMmMueCHKMuMY METOZaMM in vitro NOJNYUBKTCH H3 CyC-
NeH3uaX SAZep ¥ HeU30eXHO UMENT CYyMMApHu{ CTaTUCTHYECKUE Xapox-
Tep. LJAA UCCAELOBAHUA M€ KIKUX-AWC0 MEXQHU3MOE HpM MOLOM O00.u-
HHX METOJ0B OUOXMMMM ¥ MOJEKYyJADHO! OMOJOTUM HeOOXOZVMO WNETL

yBEPEHHOCTE, YTO PE3YNBTATH OTHOCHATCHA K SONBUMHCTBY EAUHAL

COCTaRBAANUMX M3YyUyaeMyld MONyNaLuo0 (KICTOHK, CYOKNCTOUHLX €14 ...
MIM MOJEKYN), 8 HE ABIAKICS PE3yJALTATOM CYMMUPOBRHUS CHALHU 2ui
INY30YUXCH N[0 BeNUYyHe, 8 TeM O0Jee,lI0 3HBKY, W3MEHEHVH B uUH-
IMBULYANBHHEX €AUNNLESX. BIAUHCTBEHHUN NyTeM pELEeHUs 5TOTO DONL0ca
MOXeT OLTE HAOAWACHWUS BEAWUYMHE CchHTe3a PHK B MHZAWEBJIY&IBHLX
AZpaX, COCTABIAGMUIX CYCHNEH3uu AZ€p CPABHUBIEMHX CTaJK# DI3BLTUF
IpyM TIOMOWY METOIS KONUYECTBCHHON pazvosBTOITpaduu, "nozuarc:® 7c
YPOBHA OOCHYHHX OHOXMMUMUECK!UX METOZUK IO CBOSIl TOUHOCT!.

2. Janee, OCHApPYXEHHWE DPA3NAUUUA B BEJIMYUHE SHECTeHHOH . Hi-
IONUMEPA3HON GXTUBHOCTY HAED pP&3IUYHLX cTazmit MODYT C4T:L DE3Y4l

i

TaTOM M3MeHeruift B KoXuuecree Monekyn PHE-monuMepssw E sape-i

MAW B GHTMBHOCTM OZHOI'O X TOI'O #6& uyucia mMolekya PHI-modmmepnc sy
38 CUeT W3MEHSHUS B xapaRTépe cBA3Uu ¢ [JHX uanm Oenxauy XpomMaTii-
Ha. PeumeHue 3TOIC BOMNPOCA, BO3MORHO, €CNNM, KOHTPOAMUDPOBETE &K=

TUBHOCTE PHK-nonuMepasw, MOAyuyeHHOH B nONHOCTHK JHK-33BHCHLCH

COCTOSHKMM B BUAE NpPENapaTOB BO3P3CTAKHEN CTENEHHU OYUGCTHMN, i

ONpeResna €€ ¢ M3CHTHOM ZENPOTEHHN3UPOBAHHONA TomMoNOTMuNcH AHK.
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3. HakcHen, BBUZY CyHECTBOB3HMA MHOKECTBEHHHX, (QYHKLAO-
HAJBHO pasmnuyHuX fopu PHEK-moauMepas HEOOXOZUMO VX Da3ZAEIBHOC
OnpefeneHue, 4TOOH OTBETHUTE HA BOMpPOC, KOTOpHit, KK OWJIO CTMG-
IGHO BHWE, MOKa OCTaeTCH HEepEeWeHHUM: KaKOBa, €CJIWM OHG CCTD,
CBA3b MekAy PHK-monumepasHuM CHMEKTPOM 3MOPUOH3NBEHX FNCD ¥
criexTpoM Tunos PHK, cuuTesupyeuwx uMu? 3apOAuHlM BLIOHE OYEHD
yAOOHH K8K OOBSKT AJs DEWeHUA 3TOTO BOIDPOCE, T.K.E €70 P BRAATY
PE3K0 MEHAETCHd HAYECTBEHHHU cocTas PHH-NMpOZYKTA: Ha CTadhid
CnacTyid szpa in situ CHHTE3UPYNT WCHINUUTEABES AHH-T0400-
#ne PHE (Tumodeesa u Kaguauu, 1967; Peyxyc w zap.,19703,1971}
7-PHK (ConospeBa u TumojeeBa, I973); XMWE HE CT3AHH CDELHC..-
11032Helf IacTpyJH HEUMHEETCH SKTMBHEN CUHTe3 pudocomiux PHI
(AfiTxomuH ¥ 7#p., I1964; Tumodeesa u Kaduaun, 1966; Pauxyc v &Ap.,
1970a, I971), npuuem cunres JI-PHK Ha kIeTKy cHuUmeeTCH, TEX 4IU
nponopuMs CUHTe3upyeMux PHK CuABKO CZBMHYT@ ‘B noAb3y p-PHK
(Psuxkyc u Zp., I97I).

I3yueHnw DEepeYUCNEHHHX TPeX BONPOCOB, BHTEKABUWX U3 Mpe%i—
HMX MCCHeZOBaHuil TPaHCKDPUNLMOHHOR 8KTKBHOCTH TEHOME B Pa3BUBE-

WUMXCA 3apOALIAX BBKWHAE, IIOCBANEH2 HacToAwas padorTa.



s MATEPUAJH [ METOZb

[loayueHue MKDH ¥ MHKYO2UMA 3apornueh

B onmuTax uCNOAB30BAAM DPAa3BUBANWNXCH 33pOoiuwuweli KocTHCTOH pu-
O - BBOH@ ( Misgurnus fossilis ). 3penyw MKpY NOAyUamy
yeped 36-40 yacos nocie mHBEKLUU caMxaM 200-250 e7.XOpMOTOHUHMS
("Xopuorounyeckuit roHaxorponHwii ropmor", ¢upma IezeoH PuxTep,
Benrpus) uam 500 ex;.ronazorponyuHa ("T'OH8ZOTPONUH XOPHOTOHVUEC—
Kuit", Munmeznpom, MOCKOBCKWIA SHIOKDUHHHIE 33BOX).

K monydexHoif uKpe B vawky [[eTpu uay KOBeTH LOC3aBARAKM Cyc-—
NeH3KH cnepMu, CHCTDPO NepeMEnMBANN B [PUCYTCTBMM HEGOABUWOTO
00peMa ZAEXJNOPMPORAHHO! BOZONDPOBOAHON ROZHW M OCTamasIM Ha 5-IC
MUHYT. ONAOZOTBOpDEHHYD MKPY OTMWBEJNMW BOZOK OT NOJOCTHO! HMAKOCTH
M CrnepMw, NOMemanau B uawky [leTpyu uUiIM KWBETH ¥ 3aJUBAJNM BOAOMPC-
BOZHO} BOZOHt, cozepxamed neruuuanumy (I00 ex/Mn) w CTPENTOMUIIUH
(50 ea/un). UHKyGanu®o WKPH IDPOBOAMAM NpH 21°, Crazuu pas3BLTUA
yorauasausany no Helipaxy (I959) B COOTBETCTBMM CO BPEMEHEM MWHKY-

Oanuu,

Buzeneuue JHK M3 Crnepmy BBHIOHA

lIpenapata MHK moayvanum (eHOMBHHM MeTOZOM ['eopruess (1963).

CeMEeHHVKY BBIHA B KOJUYEGCTBE 2-3 I THETENBHO OTMHBANAN OF
MpYMeCH KpOBM XONOXHHWM U,I5M NacL , ¥BMEJNBYEaUM HORHUL@EMM 4 IO~
MODEHM3NPOBaAM B CTEKNIAHHOM roxoreHuaaTope B 70-80 ma 0,I4M NaCL
¢ mOcHeAyouMM AO0CaBICHWEM DABHOI'O 00BeM3 (EHONa, B 3TOM CJayyae

N Zlajee KCNOMp30BaAM XOJOZHWN CBEEENOPETHAHHHNE BOZOHACHLEHHWH
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denon, pH 6,0. CMecr 3HEPIUUHO BCTPAXWBAJNK B Teuernue 15-20 wmim.
\:JHa xonony ¥ ULeHTpudyrwposaau I5 mun, npu 5500 o6/mun, K mpoue-
KYTOUHOMY cJaok (HeOouummeHHwe "QeHONbHWE fZpa") LOGaBJARAM MOJLOZ!-
Hy NMePROHayaABHOTO 00BeMd O,I4M NacL , TMepeMeunBanu, NpUIKBE—-
IV paBHuIL 00beM feHOnma, NOciJe YEerO BCTPAXMUBAAM U LEHTpUGYIUpO-
BaNu, KaK ONMUCEHO BHUE. B Clyuae HEOOXOAUMOCTY NMDPOMHEKY RAED
PeHONa MOBTOPAAM 2~3 pasa [0 MOJyYeHUA TUCTHX "PeHONBHNX" sifep.

BuzenenHHE TaHUM CHOCOCOM fApa cycneHauposaau B 7-I0 xpar-

HOM (ITO OTHOWEHMIO K OCBEMy KJAeTOK Wiu sgep) oOwveue O,I4M NacL
700aBnaan cmech IIACK-sDs ( ), A0 KOHCTU~
Ho#t koHueHTpauuu O,5% SDS - 5% IIACK, pe3xC BCTDPAXMEANM U Npi-
AUBaNyU paBHHI 00beM (eHONa. [IONYUYEHHYW BABKYH CMECh BCTIPAXMB3-
nn 30-40 mMuH., nocne uyero ueHTpudyrmposanz 30-40 uMMH. npm
”!gQQQO 06/MuH. OCTODOXHO OTOMpanu BOZHHR CHO#, cozepxewkit Hyiics
WHOBHE KUCJIOTH, MOBTOPHO AEMPOTEHHM3UPOBANY €TI0 ONVUCEHHHM CIIO~
cOOOM (EHOJNOM U 33TEM CMECBK XHOpbéopM—usoamunoauﬁ cnupT (24:I;.
B mocrnezHeM clyuae Xopouwee pasgienerne $as ZOoCTUranoch 20-MuHyT-
HuM UeHTpudyruposanueM npu 17000-20000 o6/uun. HyxKNeUHOBHE XuUC—
JOTH OCaXZaAM U3 BOZHOMN @aaﬁ IByMA OODEM3MM XOJOZHOTO MEpPEeTHGH-
HOI'O 2T8HOJNa. [lepeOcaxkAcHue 3TAHOJNOM MOBTOpANK eme I-2 pa3a

AN yIaneHWs cHeZOB (BeHOJNa U3 npemnapars.

O0paCoTxa npenapaTos JHK puOOHyKIE23Cli
IHK pacrsopsmu 3 0,I SSC | PHK-s3y, npeiBapHTENBHO MpO-
rpetyo B Teuenue I0 muuyr mpu 90° B 0,I4M NaCL 17 muskrusa-
Ly Bo3MOKHON npumecw IHK-a3w, A002BNAJAM K NpeNapaTaM HyKIEMHO-
BHX KUCHOT X0 KOHEeYHON koxuenTpauuu 30-50 mxr/mi. WHkyGauumn

penr 30 MUME., npy 370, 38TeM ZOOSBIANN ZOZeUMACYNLHaT HaTPUR A0
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0,5%, nepemewuBanu, NpuiauBaau paBHHI 0CBeM fEeHONa, BCTPHXWBAEIM
15-20 muny? u ueurpudyruposaau 30-40 muxH. npn 20000 of/mMui.
HazocaZOUHyw KUAKOCTD AONOJEUTEIBHO ZENpPOTSHHU3UPOB3IN QEHOJOL
2 pasa CMeChHK XJ0pOoHOpM—U30~aMUNOBhHI chpT,.aaTeM J00eBAANE X
Aelt sleTAT HaTpus A0 KOHeyHOH! komueHntpaumu O,3M u ocexzaim
IHK neyus oOBeMaMy 3TaHOJNa. InA yZ3JeHus WOHOB METaJNOB U Opu-
vece#t uuaxononumepHoit IHK, PHK u nmoaucsxapuzom, pacTsop IHK B
0,I s8c oOpaGarwsanu pacTBopoM JJATA pH 7 B KOHEYHOR KOHLESHT-
pauuy 0,005M; nocne nepemeunBaHuA ZLOCaBIAAM 3UETET HETPUR ZO
0,2M v ocaxzmanu IIHK, 200aBNAs NO KannsaM npu nepemewnmsanuu 0,54
00BeM3 U30-TIPONUIOBOTO CHMPTa. 33TEM NPOM3BOZAMAM ABYXKp3THOE
nepeocaxzenue MAHK sTanHONOM,

B pesy/apTaTe moayuaau pucOkonomumepHyw IJHK, cozepramywn
0,5-I% Genxosux npumeceit n ve Conee I% PHK.

[IpenapaTy XPSHUAW NpH ~10° nog 70° CIIMPTOM.

[loxyyeH¥Ee AZEePHOR W UNTONNG3MATHYECKOH HpaKiuit
U3 3apogmuelt

[Io ZOCTUREHUM HYKHOR CTazuy WKDUHKY HECHONBKO D83 OTMb-
BAMV XONOLHO{ BOJONDOBOAHOM BOZOH U Aajec BCE HNPOUSLYDH, 35
WCKANUEeHUEeM OCpalOTKM TPUICHHOM (+I4°), NpOBOAUIYN NIpU +29.

Ilxg OCBOOOKZEHMA OT CTYZSHKCTOW OCOJOYKM UKDy KHKYyOUDOBE-
au ¢ I% TpmncuHOM, npuroTosieHHoM Ha 0,06M gocdaTHON Cy(epe
(pH 7,4-7,5), B Teuenue 7-I0 MUHYT. 38TeM DPACTBOP TPUIGHHE

OTMHB8JM XOJOZHLM DPaCTBOPOM I'ONBT{HpeTepa ZBOHHOM KOHUEHTPELNE

-~
/¥ OTZeNAAM COOCTBEHHO 33poZnumy (GIacTOAEDPMH) OT KENTKA KoK

Luonncano_AﬁTxonuHuM ¥ corp. (I964) (pacrtsop l'onmrgpereps ABOH-
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HOA KOHUGHTpaluwWu uMeeT cacmywuuii cocras B MM: NaCL - IT9;
KCL - 1,35; CaClp-~ I,8; NaH.CO3 - 4 p; MgCLp- 0,6).

AZipa ¥3 OJ3CTONEPM NOJAYyYaNM CACAYWWMM OO0DP330M: GJ3CTOLEDMH
TOMOTEHUSHUPOBANAMN B CTOKAAHHOM TOMOTEHM33TODE ¢ GTEMOIOHOBHM
neCcTUKOM B pacTsOope Tpuc—~HCL  (0,0IM) pH 7,4; caxaposza 0,25M;
YeCL, 0,00IM; B -mepramrostanon 0,005k. TomoTeHaT ueHTDU(Y-
ruposanu I0 munyT npu 1800 g

CynepHaHT NpeACTaBIAA COCOMl UUTONNA3METUYECKY® PPaKLLD, 3
KOTOpOit saTem uayvany PHE-nonumepasHyw sXTUBHOCTE.

Ocanok, npeicTaBiswLKi COCOR fAZepHYyN (PpaKuu0, OCTOPORHO
ClzBaJiX, NpOMBAIM TeM ®e OydepoM v LeHTpudyruposany I0 MunyT
npu 1800 g . [locneZHuf 2Tall NPOMHBKU AZEP MOBTOPAJM €WLe OXWH
pes M COGHMpPaAM ¥X USHTPpUQYTMPOBBHUAEM.

YucTOTy siZiep KOHTPOMMDOBENAU MWKDPOCKOMUYECKU.

OnpezefieHde YNCTOTH NpEnspaToB HYKIE03UATpUA0cHaTOs

YUCTOTYy INMpenapaToB HYyKNEO3uATPUEOCHaTOB ONpeneilIsin METONOM
TOHKOCHOliHO# xpomaTorpaduu no Toamauenoii (I96 )

K zapanee xopowo 13MEJIBYEHIOH B cTynue I r LEAE-Lg 1105033
AZoGasaaay 25 ua 0,55 HCL , nepememyuBaav 30 MUH., MPOMHBAAN
IUCTUANMPOBAHHOR BOZOK mO HelTpanpHoro pH, 3aTeM ZOCEEIANY 25 MI
0,54 HCL, nepemewwsany 30 MUH,., OTMWBANVU AUCTUIANUPCBEHHOL BO-
Zoit 7o nefirpansHOoro pH ¥ npoMwBaau aueToHOM, OCpaCOTSHHYyW Tak: M
o0pasoM IEAE-uemnwnosy (0,6-0,7 1) pacTBOopsay B 10 MI ALCTUNLIL-
POBaHHOKA BOZH U TIKYH CYCNECH3UN HAHOCHIX H3 CTEKAAHHHWE MJN3CTAH-

KE pasMepoM 9xI2 cM ¥ cyuuad.
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UceneayeMue NpenapaTH HYKASO3UATPUPOCHATOB B KOAUYECIE.
20 MHD H3HOCHMJIM B BUZE BOJHOTO PaCTBOpPd H8 MI&CTHMHKYM ¥ XpOMETO-
rpaguposanu, nponyckas 0,3 HCL B BOCXOZfWEM H8IPE&BJICHUH.
Hepany C uccleiZyeMuMy NpoGaMy Ha NAGCTMHKYM HAOHOCUJM MNperapaTu
CBUZEeTECH .

llocne BHCYWKMBaHWA XPOMATOTPAMMHN NMPOCM3TPUBAAM B YIBTpPaHUO-~
AeTOBOM CBeTe, AAA P3OOTH WCIONB30BaANCE T€ NPenapaTH HYyKJIEO-
8RATpUGoCPaTOB, B KOTOPHX COXepKaHMe TpUPoc@o-Gopuu OHNO 90%

W BHOE.

Onpezenenre PHE-DONMMEPAa3HO axTHUBHOCTH

in vitro B AAPSX W UUTONJIE3ME

MHKyOa UKOHHasn CMechk AN onpexenediun PHK-noaumepasHoil an-
THUDHOCTH COZepxala B o0neMe 0,125 MI Cnezywumue KOMIOHEMTH B
MEMOJSX: TpuUc— HCL (pH 8) - 8,0; autuorpeiiton - 0,0I; 34ATA -
0,0I; ATQ, ¥T0, UT® - no 0,08; 'T® (memewenoro) - 0,0I; °H - ITo
(1,8 wopu/ oy ) - 0,005; 25 mKr IHK; » sazpa - 25 mxr mo LHK
nay uuronnasma: 250 MKD Oenxa. KoHUeHTpauuy ZOO8BISEMHX B DE-—
SKUMOHHYD CMECH cOJell, TeMIepaTypa M BpeMA MHKyCalUWyW B3DBUPOBS-—
JU B Da3HHX CEpMAX ONHTOB, ¥ YKA3HBAWTCA IO XOLYy M3JNOKSHUA Dpe-—

3YABTATOR.

Onpezneneume [HK u Oeaka

JHK B cycnensum azep onpezensau no Juwe ( Dishe , 1955).
KannOpoBOYHYld KpuBYK cTpouau mo oyumeHHol JHK w3 cnepmu BBOHE.
Bexnox onpegeiaan no meToxy Joypu ( Lowry et al. , 195I),

MCIOAB3Ys B KauyeCTBO® CTRHZApTa Owuuili ¢wBOpOTOuHMH sanlymix (BC.L).



—flim

[logroToBKa NpoG It M3MEPEHUI paAvOaKTHBHOCTH

[Ipn padoTe ¢ AZepHOM ¥ LMTONAA3M3TUYECKOR QpPaxuUufMyu, Biii-
2y OOJbUMX HOJNMYECTE OeZIKa B 3TUX (paxuuax, OCWYHAA MNpOUEXypa
OCaRJieHUs TPUXIAOPYKCYCHOI KUCHOTOH OWJ8 HENPUMEHNM3, T.K. MPO-
MCXOZWA 33XBAT HEBKAWYEHHOl B PHK panuoOaKTIMBEOCTN B OOMIbHu
ocanox. [[oaTOMy KMCNONB30B2A3CEH CNEIyWWLas NpOUEZypa.

[locne unkyGauny PHK-nmonuMepasHwe NMpOOH MEpPEeHOCWIM B XO-
nozHyK OaHw. OcTaHaBAWBaAW peakLul nocssaeHueM 0,1 wn XOJOAHO-
o pacteopa O,IM 3IATA. 3avem B upoOam xoGasaaau: C,1 ux Sk
JOmeuuaAcynprdara HaTpua, NEDEMEUMBAAMN ¥ Uepes IS5 MUHYT K Ju&v-
POBBHHOMY MaTe¢puany polgBJnau I Ma 107 pacTBOpR? THUXIAODYHCYS—
Ho#t xucnory (TXY), comepwameit 0,04l mupogocgaTa HaTpus. depes
I0 MyH. Ocapiu cOOWpanAy Ea CTEeKNFHHNEe QuasTpw GF/C  [gupue

Whatman ), npomuBanu 7 pas no 5 mxa 5% IXY ( ¢ O,04nupo-
docdaTa HaTpus). Kucaory ortmuBaau 5 ma 70% cnupra. llocne Ba-
CyUIMBAHUA DAaZUOSKTMBHOCTE NPOC ONpEZENANM B KMAKOR HemoJaspHOR

VHTHIAAUNOHHON cMecH Ha cueTuuxe SL -30 (Mureprexsuxa,

OpaHumn ).

[loryueHue npenapatoB PHE-noauuepasH u3 HUEeJHX 3apOAHmei

llpenapary PHE-nonmmepes (HywneosnATpudocaT - PHK-Hyxaeo-
THANATPaHCHEPas) COMOCUIMBUPOBANN U YaCTUYHO OYKUEGHY IO METOAV
llamdona ( Chambon et al, , I972) Cc HeGONBUUMM MOIUPUEAUUFMI.
38pOZNMY TOMOTEHM3UpPOBaAW B MS -5 Gydepe (Tpuc- HCL - 0,05M;
pi 7,9; 9ATA-O,IuM; amutuorpeitlron - O0,I uM; 5% rauuepus), 7A0-
0aBAANN KHTUOUTOP NpOTEas (JeHuaneTmacyasdodroypus (PMCO) m un-

KyOupoBanu Ha X0x0Zy B Tevenue 30 uuHyT. [lonyyeHHyw Taxuu 06—



pa30oM fpaxuui COO3HAUAAM KaK JU33THYD.

3aTeM K JAuU3aTHOR (paxkuuy ZAOG3BIANN HACHMEHHHY DPaCTBOD
cyabfaTa aMMOHWA Z0 KOHEWHO! xoHUeHTpauuu O,8M. loayuenuyo zss-
Ky© CMECh O3BYUNBBJU H8 YABTPE3BYKOBOM Ae3UHTEerpatope Y3Lil-I-Y4l
B TEUEHWE 2 MUHYT, A0 MONHON NOTEDM BA3KOCTU. K O3BYUEHHOU
Ma8Tepualy ZOOaBAAAM CyXO# cynbpdaT amMMOHus A0 45% HacHueHuUA, me-
pemennBany Ha xoA0Zy 30-45 MUHYT ¥ LeHTPUQYTUpOBAJM 45 MUHYT IpH
25000g . Ocazox comoOunusuposaay B Oydepe MS - 30 (T0 He, uTO
MS -5, HO ¢ 30% ravuepmHa) ¥ ZOBOZWAY IO KOHEUHOH KOHUEGHTpaLUuK
cynbpaTa ammonusa 0,23M (dpakuua P—45).

3aTeéM 0CTABUACCHS B IPENapaTe NpUMECH HEYKICUHOBHX KUCJOT
yAanady poCasieHueM I% pacTBOpa NpPOTEMUH-CYJABbYaTa (U3 pPacueTyu
1,265 Ma I% pacreopa npoTaMuH-cyiabpaTs Ha 1000 o.e. npur 260 rux).
CM&Ch NCPEMENURBEAM 18 MEVHWTHOM MEWSJNE ¥ TEYEHMG 45 null., Noc-
jJe 4Yero OTOpacwBall OCJAOK LeHTpudyruposaHueM npu I35000g 3
meyenne I,5 vacos. CynepHaTaHT (Ppakuus P S ) NpencTaBASN COOOH

MONHOCTEL JHK-3aBUCUMHE ¢epMEHT.

[loayyerue npenspatop PHE-moavMepasn U3 AUED

B KauecTBE OCDEKT3 B 3TOM CHAyude MCIOJB30BAJNVCH HSZApa, OUU-
[HeHHHE K3k ONMUC3HO Bile. METOAVKS BHZETEHNH COBN3Z3Jia2 B OCHOBHOM
C METOZWUKOA MOZyYeHNA MOJNWUMEPa3 M3 LEeAWX 3apoAsitei, ¢ TOi auub
pasHulelt, 4YTo M3-33 MEHBLErO COZepX3HMA CesKa B WCXOIHHX Npena-
pPaTax JAMBETHYH (QPSKLU0 HECHU@N¥ CyAbHaTOM aMMOHUS He A0 45%, 3
no 60% HacwmeHus (¥ 0003Hauanu COOTBETCTBeHHO P-60) u, poue TO-
T'0, B pAZE CHyuaeB MO XOAy BHIECHCHNA ZOCaBAAAN X Npenapatan Gen-

KOBH{ HOCHUTSNEH — OWUU{ CHBODOTOYKNY! aAXBOYMWH U3 pacyeTa 2 Mp/Mi).



OnpezeneHue PHE-nmonuMepa3Hoft aKTUBHOCTH

Cpezna zang wHKyOsuuu coZepwala B o0wveme 0,125 urn cremywmue
nurﬁ%ﬂnenmm (B MUKpOMONAX): Tpuc- HCL (pH 8) - 8,0; AIT- 0,0I;
3AaTA - 0,01 MnCL, - 0,2; (NH4)2SO4 - 4,05 ATO, ¥YT¢, LUT® -
to 0,08; I'T® (meweuemoro ) — 0,04; 3H - I'T® (I,8 xopu/mucin) -
0,005; 25 uxr ZLHK BnwHa u gepmenT- 0,05 Ma. Cnewmpuueckail wH-
TouTOp noaumepasn Il -2M3HUTHH A003BAfAK M3 pacueTa 0,5 MKD
Ha npoCy. MHKyCOauuw nposozuayd B TeueHue IO uuH. npu 37°C umm
2 yaca Ipu 25°C. Peaklmd OCTaHABAMBAIMN nepeHeceHney npod 3 Jg-
IAHyw OaHio ¥ KoGaBleHueM xonoxuoit I0% TXY c 0,5% nupojocdara
HaTpus. Ocazxy coSupaau ¥ OTMHBAAM 5% TXY He HUTPOLEINIO3HHX
punbprpax (AYQC, YCCP) m NpoOCUMTHBEAM B TOJYOJOBOM CLUUHTMUIISTO-

P Ha CLUMHTUJIJISLUOHHOM CU@TYNKE.,

XpoMaTorpadua npenapaTon PHU-nOAuMEpas i3 KOJOHKE

IEAE-cedanexca

IBAE~-cepanexc A-25 (Qapmauma, llzeuusn) 0CGpalaTHBANLA CRELY-
omyM o0ps3oM: Zo0asasay 0,38 NaOH , nepemeuwmsaiu 30 MUHYT,
neJoub OTMHBaJN IMCTMIAKPOSaHHOR Boaoi#t, 3aren nolazagay O0,3H

HCL , nepemeuusanau 30 MWH., OTMHBEAU AUCTWIIMDOLAIIOH BO-
Z0i 1o HeilTpampHOrC pH. CycneH3we NcpeHOCUIM B KONOHKY C pu3-
mMepom IxI2 cM. JO UCMOJB30BSENA HOJNOHKM €€ NpOMENM I0-Kpa THHM
00BeMOM paloueTo Oydepa.

S - ppawuuw PHK-monumepasw HaHOCUAM B KOMMuecTse 20
Mr/Ma. bannscTHHE GeJKM OTMHBaln Oy(epoM COZepK3HMEM: TpLC—
- 0,05 (pH 7,9); 3ATA - 0,002M; zutuorpeliron - 0,00IM; rmuiue-
pur 30%; (NE, },S0, - 0,054,
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Pasznesncume npenapatTa PHI-noXumepasy NPOBOZWIM B TPaveHT§
cynppatra ammonus 0,05-0,5M, coCupas Qpaxuuy Ha no I,5 ma, npsui-
yeM B Npuemine npoduprxy 3apasuee owio umanuro no 0,05 wma Bozinoro
pacraopa, ¢pooozioro or PHK-asu, PaOCyXMKa KPOAMKE D KOULG:Iw-
pauuk I Mp/Mil.

Bo ¢parumax, cpasy HOocCle XpOMaTOIDa(QUPOBaHWUfF, ONpPEZENAIN

PHK-nonmMepa 3uyo 8KTUBHOCTE, K8K ONUC3HO BHIE.

Onpeznenenue PHK-cUHTC3UPyNIEA aKTUBHOCTH SIED METOAQN

aBTCQPaINOTPa PUHK

N30MupOBaHHLE BHWEONNCAHHEM METOZOM Azps B KoJuvecTss 100
MET/MA no JOHK uHEKyOMpOBSAM Ipu 259 ANA ONpezIeIcHA 3%ﬂoreHH0ﬁ
PHK-cuHTE 3upykmel 8aHTHBHOCTY. PESKIMOHHAA CMECH COZEpHAIa B
o0meMe 0,25 MJ crefylmue HKOMIOHEHTH B MKMOJSX: TpuC- HCL (pH
7,9) - 8,0; MgCLp - 0,5; MnCLp- 0,25; 3ATA- 0,0I; auruorpef-
ron - 0,0I; AT®, I'T®, HT® - no O,I. B KauecTBe MEUEHOTO NIpEZ-
WeCTBEHHMKA Cpanu ®H-¥T¢, ¢ obuel axkTUBHOCTEH I6 MEKIODYV/MT .

llocne 30 mun.uHxyOsuun PHK-nmosnuMepasHyw peaxuuw OCT3H3EB-
ANBAJAM U OTMHBEJY OT HEBHAWYMBUEIOCH DEIMOSKTMBHOCTH ZOCatie-—
nuem xoxmozuoro 0,3 mn O,IM pacrsopa 3ATA, cozepxamero 5 ur/um
HemeyeKuit Y10, 3aTem npolw HeHTpudyruposaau I Mux. npu I1000g
CyNepHETaHT OCTOPO¥HO BHJAWB3NK, &8 M3 OC3IKE, NPEACTIBAALMIETO
co00lt Axpa, OTOMPANN MO 2 KanJyu, HaHOCWAM HE NpPEAMETHOE CTEKJIO
¥ NOZCYyWHUBENM H3 BOBZAYXE NpHU KOMH3THOW TemmepaType. Ipemapaty
AZep QUKCUDPOBaJN BMAKOCTBO KapHys (3 4yacT¥# aGCOMWTHOTO CHUpPTE,

I yacTs yxcycHOd KHCIOTH ¥ I uacTb xyopojopMa) 3-5 uuH., n
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OKpaWuBaJIM TeMaTOKCUNUHOM nO Kappauu., 3aTeM NpenapatTy iI0KpyBa-—
Iy RUZKOM pdxmoquCTBMTeﬂLHoﬁ oMyabcue#l runa "M" Hunxrudoro
(MockBa) ¥ BHCMIOHMPOBANM B XOIOINANBHUKE B TeueHue I4-21 xHs.
[lpenapaTh NpOABJANU [PU MOMOUM BMUIWIOBOTO NposgBicHUA. 06 3xrno~
reHHOl PHK-CHHTeaupyomell aKTUBHOCTH fA€p CYIAMIAM N0 YUCIAY 36DEE
cepelpa 33 BHYeTOM (HOHOBOR METKM HEZX AxpaMu. [ng xaxzoft u3yuen-

HOl cTafiMM pasBUTUA NOJACYWTWBANM KOMMYeCTBO 3epeH y 60 slep.



I¥. PE3YILTATU

I, Maydenue mupaMuicu asmcueHud suzorenuoid PHE-
NOAVME D3 3HOK GKTHEHOCTH MIOJAMDOBEHHHX HLED
B Da3BUTHN METOZOM KONWUECTBEHHON &BTOD3ANO-

TEGmHM

[0 HacTOAWEDO BPEMEKU BCE DPACOTH C N30ONUPOB3HHNMN AAPAMK

33poznuweli BeNUCH NyTeM OMNpeZelEHUA CYMMEDHOTO BHINUEHUA MEUEHHX
DYOOHYKAE 03UATPNPOCHITOR B KYCJIOTOHEPAaCTBOPUMEIA NpPOAYKT CyCHez-
3ueit sixep, ¢ NOCHeZyouxuM OTHECEHHEeM 2TOT'0 BKINUEHMS K KOJAWUECT-
By IHK B uccreZyemoll mpode ANEPHOA CycneHauwu.

Texoit moxzxox MHHOPMETUBEH B CHNyya€ I'OMOTEHHOH NOMyJfLlk
A4ep. B cayuyae 3MODKOHaNBHOT'O pP33BUTHR, KOTZL3 YMeeTCH CHOXiad
NonyaAsLus &nemox, B KOTOpwX cuHTE3 PHK MOXET NpOUCKXOAUTE HEOZU-~
HaKOBO, Takoil cymmapHulli OMOXMMMUECKMUN aHanAW3 e MO3IBONAET IO -
YuTh ACHOTO OTBETA H8 DPAZA BAXKBWX BONPOCOB. B YaCTHOCTH, OCTERS—
J0Ch HEACHHM, BCE MM SApa PIHHUX 3apoanuell HEaKTHMBHL X0 &KTHBE—
UUM CYMMapHOI'o cuHTe3a aZepHoll PHK u BCe nu sapa OAMHAKOBO Npu-
HUM3IKT yd4yacTue B FBJIEHUM pe3KOTO yBeauuenund PHK-cunTe3upybueil
GKTUBHOCTU SXED.

Ocramanachk HEUBYUEHHOH{ C ZOCT3TOYHOI MOLPOGHOCTBI0 AMHELIMNKE
naueHenu#t PHH-NOMmMEpa3HO/i SXTHMBHOCTH WU3OXNMPOLAHHMWX AHGL B 23—
BHCUMOCTHM OT CTazuUy WX BHAEACGHUA, T.K., B IDPERHUX WACCISZO38HURX
UCNIOJIB30BRENUCE AApa M3 cTaauil S-oii, 8-oft, I5-ofi u 20-0ff wucos.
(Axangauu u Ap.,I1970; Axankauu, 1971; Kafiani et al, , I973:.
Ocolnil mHTEpEeC MpeACcTaBAAN0 NOAPOOHOE CpPE@BHEHME SKTUBHOCTY AIAED,

V30AMPOBAHHKX B NEDPEXOIHMA MepuoZ: KOHEl ZApOSHeHUs -0nacTyaAfius,
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T.K. OHO MOIVIO NMOBBOAUTH OTBETUTEH HA HpMHHHHMBHBHO'BHKHHM BON-
poc O TOM, UMCET NN AKTHUsBILMA AACD B 2TO0T nmepuom ™Mepurrcniid?
Xapaxrep (T.e. usMeHseTcA JAu X PHK-cuuTeaupywuas aKTUBHOCTS
Cpasy OT MUHVMBJBHON 20 M3KCUMANBHOW BENWUYVHH, N[O Tuny "“sce

w1y Huuero®), Ha Taxolt x@8pakTep QKTWBALNYA TPAHCKDWMLIN YKa3k-
BaAM ONUTH C MMNYJLCHWMM MeTkamu in vive (Kegusnw u Tmio-
beeBa, 1969), HO 3TH OHNHTH He MOTJIM Z3Th OZHO3HIYHOIO OTIETA
BEMZY BO3MOEHNX OCJOXHEHU{, CBASGHHKX C NPOHULAEMOCTBL 1 00X~
MIUECKMMY TIPEBPAUEHUAMY TIPEZAUECTIEHHUKA .

lipooHoe 6npeneneﬂne DVHaMNKW SHZOTEeHHON PHK-cuHTeapyiwel
akTUBHOCTK agep (T.e. 00beMa cuutTes3a PHK 3 w30AMpOLAHHOM COCTO-
ARNN W3 700aBACHHOK cMecH HyKJaeosuzrpudocdaTos, Oe3 ﬂodaﬁnennﬁ
nasHe PHK-mommuepasw waun JHK) Owno, Ha8KOHeU, He0oOXOZuMO ZAJS TO-
0, 9TOCNW HO €€ OCHOBAHMM BWOpaTh ZJIA ZanbHelwero UCCHEZOBSHYS
"YapakTepHwe TOUKM", T.€, CTaZuUM, Ha KOTODHWX DPO3AMYKUE B SKHTNB-
HOCTHM fZep Haudolgee BHPIKEHH.

Bce aTu BOnpocH MODAL OWTH pEUEHH NpPK NOMOWY KOJUYECTBEHHO-
paiMOaBTOrpaiiyeCKOTo MEeTOxAd, T.K.OH, BO-NEDBHX, HO3IBOIACT M3-
MEDATE AKTMBHOCTE cuHTe3a PHK B MHAMBUZYSABHWX AZp8X, U, =0-—
BTOPHX, TpeOyd BECHM3 M3JIOTO KONUUECTBE Ma3Tepusia N0 CPE3LEHIMU
¢ OCWYHHM OMOXMMUYECKMM METOZOM, IO3EOJAET IIPOBECTY CPEBHSHNE
AAep OT. OHCTPO CAeZyburx APy 3& ZPYyPOM PSHHUX CTazull, KOIAS
NONyUYeHNe 3apoAnmell ¥ AZep U3 HUX BBIARETCA Hau0onee TPYyZHOR
337suelt.

[pexzne, 4eM NPUCTYNUTE K CPE@8BHEHUD sLep D3BAUYHHX CTauuf,
My [pPOBENM KOHTPOJBLHHE JKCINEDUMEHTH, UTOOW yZOCTOBESPUTHCH B TOM,
yTO NpuHATaA MeTOonuMKa (cM, MaTepmeiW ¥ METOZW, pasnenﬂljl )

IO3BOJAAET KOMMUECTBEHHYK OUeHKY PHK-cuuTesupywue# skTHBHOCTH

A7Iep.



He puc.Ia moiasann aBTOPaZAMOTDSMML CYCNMEHBMA Sae&p U3 L&DO-
Aulield BBIOHAE, BWACHEHHWX Ha II-OM yacy pal3snTug (HEYEJNO0 TuCIpY-
TANUM) ¥ MHKYOuUpOBaHEHX 30 MuH. mpw 25° ¢ HB-YT® ¥ OCTAJBHEMMU
TpENMA HOMEUeHHMN HyKIeosuATpujochaTamu B cpele, cozeprauel
Mgz*' i Mﬁz+‘(cocmas CMecH CM.B MeTozaX).

B KauecTBe HOHTDONA Op3AHCH NMPOCH HCUHKYOWDOBAHHHX HAER
("Hynepoe Bpema" peskuuu, puc.IC); ZpyruM KOHTpOJey Ouia PHK-
g3Hag 06paloTKa WMHKYyOMPOBIHEEX Mpo6 (puc.Is). Kax BuzHO uz
3TUX PUCYHKOB, PHK-333 NMONHOCTHW CHUMANE YIICNO 3epeH Hal gzipa-—
MM 70 ypoBHS "Hyzneroro ppemexn", CIeAOB3aTENBHO, KOMUYECTBO
3€peH Haz AZpaMyu B @BTOpazmorpanue Ia, 33 BHUETOM KOMWYECTHS
3€PEH B HEUHKYOUPOBAHHNX iU NoZBeprHyTHX PHK-as3HOuy nepemapi-
B3HUKO Npodax, COOTBETCTBYET BHJIWYEHMW ILyKACO3UATPUOOCHATOR E
PHK-mpozyKT, .e. ABAAeTCHA Mepoil PHE-mommuepssnol peayuui.

[TOCKONBKY 384843 COCTORNE B KOAMYECTBEHHOM CpaBHEHKM IK-
TUBHOCTHU s7I€p B NE€PKHOJ H3UMH3WWelcdA, MUHNMENLHOK BENUUMHH CilH-
re3a PHK (gpolnenme), Owa nmocraBileH Ipyroft KOHTPONBHHA ONHT
AN5 OUEHKM YyBCTBUTENBRHOCTV MeTOAa. CPaBHUEBEAUCE £Ape CTAANI
5 uyac., KOTZa in vive oHu He OCHapYyHMBAWLT 3aMETHOR Cr0-
COSHOCTU ¥ cuHTe3y PHHE, u Azpa CT8AMM 6& 4Ya8l., KOTHI EAYUHACTCH
aKTUBalUNA cuuTe3a PHK B UeAnX 3apOZnuaX. Pe3yAbT2TH IIO0K333K:
Ha IMETPaMMaX, NMOCTPOEHHHEX HE OCHOBSHMY [IOILCUETE YUCJIL 3EpPEH
HaZ AZpaMy B COOTDETCTBYWmMUX aBTOpazuorpammax. (Puc.2)

U3 puc.206 MOKHO BUAETEH, YTO AIp8 6~Y3COBHX 33pOoZuued ZHuwe
NpY MaJuWX CPOKaX MHKyOGaumu (npu Temnepémype 250, ONn3KCH X

TeMIIE D3 TYDHOMY MHTEDBAAy HODMAJIBHOTLO PasBuTid) BEANUANT HO-YTO
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gnc. 2  KnrEeruxra Brmogerus mMeTku B PHK,
BucoTa cTOAGMKA OTPAXaeT CpEjiHEES KONMYECTBO
8€peH HaZ AADPOM B 3aBUCHMOCTM OT BPEMEHW HHKYOAUMHU.

A - craaua Syac. pa3BUTHA.
B - crazusg 6vyac. pa3BUTHA.



~Slpme

3 PHK B KOJINYEeCTBE, pPacTyuleM MpONOPLUNOH2ABHO IPOZOAKNTEIBHOCTH
VHKYOsOMK. B T0 e BpeMa, IspaNJENbHO MHKYOHPOBSHHHE AXpPE U3
5-4aco0BHX 33poAnIe} He OOHaDPYKMBAWT ZOCTOBEPHOTO BHIAKNYEHNA K
Ipy OZHOM U3 3TUX CPOKOB MHKYOalUuH.

Taxum oOpas3oM, NpUHATAA 3BTOpPIANOTpaUUECKans METOZKMKA IO~
3BONACT KONMYECTBEHHO OUEHUTE: noasacHue PHK-cunTesmpywuelt ax-
TUBHOCTH W30JMDOBAHHEX 6P B NEPMOZ 0OLEeTO Huéxoro YPOBHS
cuare3a PHK u, CIeZ0BSTEIBHO, NPUIOZHE ZAJS CPaBHUTEABHHX ONpS-
neneHwlt sHZOTeHHO{ PHEK-noamuepa3Hoit aKTHBHOCTH siZlep U3 33pOZH-
me# pas3aNyHWX CcTeZuif pasBuTHA.

Ing 3TiX CpaBAMTEJNBENX ONpPEZENSHUA MW WCIONbL3OBANN 8IpP3,
BHZGNEHHHEe M3 3apOZwliell BhIOME na 5-M, 6-M, 7-M, B-M, II-M, IS-uM
¥ I16-I7-M yacax pea3BUTWA HENOCPEICTBEHHO Nepex MHiyOaLuel c
M3OTOIIOM .

Kax MOXKHO BMAETH H& dBTOpaAuorpaMMax {puc.3a), Aznpa u3
3apoxuweit Ha 5-6-~M UaCy pP&E3BUTHA He NPOABAAKT KaKYK-HHUOYID
SHAOTEHHY PHK-CUHTE3UPyLUYL 2KTKBHOCTE.

Ha 7-M uacy pa3suTuA {(puc.3J) (Hauano CAICTYIALNM) sSApa
M3 3apoineil H8UMKEWT NpOSBIAATE cnochHOCTb K cunTesy PHK, xoc-
TOpPas Ha 8-M uacy pas3BUTYS (Cpezusa OGlacTyNa), KIK BUZHO Jy-
IeT ﬂaHBme’HpOﬂBHﬂeT H3MO0JIee BHCOKYW dKTUBHOCTE (Puc,38)

B manpneilwem, mo xoAy pas3BuTuA- I3 yac. ¥ I16-I7 4yac pI3Bh-
TR - BHAOTeHHaa PHK-cuHTE3npylowasd CHNOCOCHOCTS M3OAMPOBEENIHX
Alep W3 3apOANlel BPBFWHA yMeHbmaeTcs (puc.4a,0).

3 3TVX pe3yNBT3TOB MOKHO 382KNOYMTH, YTO HACTYyHnawmnss Ha

8-M yacy P83BUTMA BKTMBALUA CYMMapHOTO cuHTe3a PHK B 3spozuusx



Prc,3, PATZUOEZTOTSL N H30TU-
DOBAHHEX AXED 350 Tud &
PLONe HR CTANUAX:

A- D=6 uaC. PaBBMTHdA.

- 7 uac. DPAa3BUTEL.

B~ 8uac. PA3BUTHUL,




Puc., 4. PaxMoaBTOrpafH U30AUDOITAHHHX fAXeD pbOHA HA CTAINLI:
A~ I3 mac. pPazBETUM,

Be I6~ I7 wac, DPASBPUTHH.




BbOHA LEeUCTBUTENBHO ONMpeZcIAETCH NOBHWEHMEM SHAOTEHHO! PliK-—cui-
Te3vpyomeil aKTHBHOCTY AZED.

% B ¢BA3Y. C BHEB3BIHWNM X3SpP4KTEpPOM 3TOI aXTUBHOCTH CHHTES3:
‘PHK NpeACTaBJIAN UHTEPEC BONPOC: NPOMCXOAMUT JM OHZ BO BCEX FZpuX
CyCNEH3NM MJIM STOT cyMMapHuil 3QfeKT CKIaZWBAETCH W3 NpOASJICIINA

aKTMBHOCTH OYEHP HeGONBWON UACTH NMOMYIALMN SAEP NPU HESKTIr:~
HOCTH OCTAaNBHOW 4yacTM., BHACHEHME 3TOIO BOIpPOCA MMEST IIPHHILN -
§NMbHOE 3H3UYEHUE JXJIA MOHMMAHUS MEXSHM3M3 pPEeTyAfluy AASPHOW TYyHK~
U¥M B ZSHHOM OCBLEKTe, M OTEET Ha TaKOR BOMPOC MOXET H&8TH TONHKC
aBTOPaZNOTP3UUECKU METOJ.

Ha ocHOBE noacueTa 36peH B VHAMBUAYANLHEX AApaX Culiu MNo-—
CTPOEHM rucqpbrpammu pachnpelielieHus aKTUBHOCTH MEXZY SAPIMI, XC-
TOpHEe [TOK333aHW HA puc.5. Kax BUAHO M3 ZMaTpaMM ¥ K8K OHWJIO Flii-
HO Ha pHCyHKe, cuHTe3 PHK NpaxTUUSCKY BO BCEX fAZpaX 3apoziue.’

H8 CcTaguy MOpyaAM (5 YaCOB) HE NPOMCXOANT. C HACTymAEHMEM CTEALN
pahHeli Gractynw (7 yacoB) GOJBUMHCTBO HAep NMpOABIARET CHOCOG-
[HOCTH BKIWYATH METKY B CYCHNEH3WO §4€p, 8 Ha CT8ZAMK CDEXHEH
OJaCcTyJy 29T8 CHOCOCHOCTE YyDEAMUNBEETCH H C ZaAbHEMWUM pO3Elricis
fAafAR
3apoguuwa IL, I3, I6~I7 4yacos p&SBHTHﬂf#EE%JBHHHO VB TPUCTDO ol
TaK0e yREeJNUYeHWe oSHAOreHHOl PHK- CHHLBSprwMGH GXTUBLOCTIY 7AEp
00BACHAGTCA yBEIWUEHUCH ZOIY HOUGOJEe FKTUERHNX SAED ¢ CIomDG-
MEHHHM YMEHBUEHMEM ZOJAW MalIO SHKTHBHHX A7eD. HauOolcs BHCOKS
PHK-cunTesupynias aKTHMBHOCTL OTMEUSETCH Ha CTaZUM Crenuel
gnacryan (8 uac.).

Lpo0HOe M3MEpPEHUWE BKTUBHOCTH B IePeXOAHui mepmozm (5-8 u.z.)

NM03BONAET CACAATE BAXHuA BHBOA: OCHapyxuBaeMas MaKCuMalbH2A

‘BHZOreHHas PHK-cunTeaupyonas aKTUBHOCTE fZEp HE ABIACTCH pe-

wQ)L. R N
J\U\J‘N i
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7 uwac, LAa’3BITVI

B yac, pAasnuTax
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L& uac, pazezzuTr-~
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3yNBTaTOM DE3KOT0 NPOABJISCHUA 2TO# AKTUBHOCTH H3 8 yacaxXx pgaBu-
THA, @ BHABJIAETCH OHa . 10CTENEHHO, ZOCTUIaA MAKCHMyMs Ha 3TO¥
CTaauM.

CBOZKa pe3y/abTaTOB NOACUYETa 3€pEH B &BTODAAMOTPAMMEX Lzila
B T80x.I, U3 KOTODOW MOKHO BUASTH, UTOLECAM Ha 5-M 4UaACYy pa3sii-
TUA AAPa HE NPOABAAKT SHAOIrEHHOW PHH-CHHTEB3MpYOUEA 3KTUABHOCUYI,
TO C P83BUTHEM KOJUYECTBO fZep, MPOSBAALUUX 3Ty CNOCOCGHOCTS,
yBOIMYUBaETCA, M Ho CTaAuu 16-17 4YBCOEB pa3BUTUR JOCTUIEsT 984.

M3 aTuxX pe3yiabTaTOB clenyeT, UTO AAPS 38POZHUEH BBXOHE
paHHEM SMOpDUOHBJIBHOM P@3BMTHUM IMPOXOZAAT $a3n C Pa3HOi axTuB-
HOCcTBE B cuHTese PHK. ‘

[lo xoZy pa3BUTWA, C NOMOLBK aBTODPaANOTDaPHUECKOTO MCTOXR,
MOKHO YETKO BHABUTE CT8ZLN, H3 KOTODPHX DE3KO MEHAETCA XuP2KTED
aHZOTeHHOM PHK-CudTE3MpyHlell CIOCOGHOCTH K3OAMPOBAHHNX AjEp:
cTazusi Mopyns (5 uac. passuTus), e cuHTed PHK » szpax ie
OCHa8DYXMBAETCR; CTaAUA cpexHell GnacTyaw (8 uac. passuTus), TZe
Ha0M0faeTCH pe3Kan 8KTUBBLUMA TEHOMAa; CTaznum TracTpyraumu (I3
4yac.pa3BuTyR), TAE TEKSA CIOCOOHOCTE AZEp MO CP3BHEHMW CO CTa-
Iueit cpezHeit OJM3CTYIN CHUXZETCH.

Haww zaxpHeituve uccnezosanun JHK-saBucuMwX PHE-mommiepas

]IpOZBOI[PIJIPI_CB H&8 yH833HHHX,H8HGOJI88 HHTOPGCHHX?CTEI{HHX Pa3BUTHA,
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2. Hexoropye Xapaxrepucruaiy PHK-nmoauMepa2HOH

BKTHUBHOCTY CUCTEM pHSHOH_CTBHGHH OUNCTIEN

a3 OMODUOEDB BLIUNG

A, OOuafl X8paxTepUCTUKa UCNOJB3OBaHHHX TUNOL
OGCHIE TOYHHX CHCTEM

Ans M3yuyeHWs§ KAYECTBEHHHX U KONMYECTBEHHHX uBMeieHult PHE-
IIONMMEP33 B XO0ZEe D33BUTUA HIWETO O0BLEKT3 HEOCXOZMIC $rHT0 10—
L0oGpaTh HauGonee GRaTONpUsTHHE YCAOBUA ZAS AUPPEpeHliaibLoT?
BHABIEHNS aKTUBHOCTe# OTZeAbHNX (opu PHK-nommepaa.

My cuuTaau HEOOXOZMMHL NPYM 3TOM BECTH MOZOOP 3THX yCIORZR
He TONBKO ZiA (PEePMEHTHHX [IpPeNapaTOoB KaKOi-AnG0 OHHOH CTENCH.:
OYUCTKM, HGIpUMED, HE CTaZul PS —@paKUuM (NOJHOCTEL OCEC—
OOxZeHHEN OT 3HAOTeHHWX J[HK-MaTpull NnpenapaT mocjie OCaxIeHls
NPOTaMUH-CYNBHaTOM), @ Ha DI3HHX YPOBHAX OYUCTKU, H3YILOH O
Leanx sAep. TONBKO TaKMM OCpPa30OM NpeACTaBIANOCH BOBMOXENM
YMEHBIUTh PUCK HEelpaBOMOUHHX BSKCTPaNONAUMA K MMOBEZEHND fHep
B LENOM 33pOZulie, 8 TAKKE 33JOEUTH OCHOBY IJNs OyAYyLiX IOLCKOL
G8KTOpPOBR KOHTDPOMNSA PHE-cHHTe 3Py BNE TO 8nmapaTs, T.K. OOCIAEZHIE
MOT'YyT yA3AATHCA Ha JNOOM 3Talle OUUCTKH.

Y3yuaszochk BJUAHNE MOHHOTO COCTaBa WMHKYOGaUMOHHOHN cuecy,
NPOAOJIKUTEABHOCTY M TEMIOEPaTypw MHKyGaUUU ¥ UHIMOKWTO,03 HE
BHIOYEHHE NEUYEHOTO PUGOHYKISOSUATpUPOCHaTE8 B KUCIOTOHEPECTBO-
PYMHA NPOZV:T B CPCE3X, COLEPEAMMX BCE UETHDPE CYOCTpsTd, H0H—
HHE A00aBxy ¥ uCCIeZyeMuil MaTepuan B BULE TOMOTEHSTOB LICJTaX

3apogumeil, AHep, AASPHNX AM33TOB MAM B BMAE NOAHOCTEX AHK-33-
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BUCAMOTO (EpMOHTE, NMOJYUEHHOrO K3k PS -fpaxuus. OcHOBHLE 10~
TPEOHOCTY M 00Uasn Xap3KTEPUCTUKE NPENap3TOB NEPEUACTCHHUY D=
0B . Kax PHK-nOMuMepe 3HEX cucTeM AgHy B Tadn.g u L.

Mo®HO BMZETH, UTO BHIKYEHNE HYKACO3UATpUPOCHaTOB B KICKOTO-
HEPACTBODUMHE MaTepuaa BCEMU TURAMM MIYUABWMXCS HaM} TIpEspa-
TOB, B TOM UKMCJE€ M LUTONIa3M3TNYECKOW (pamuueil, MONHOCTB 2:=~
BUCHUT OT NMPUCYTCTBUA B PEAKUAOHHON Cpejie MOHOB ABYX3aNEHTHHX
METaNNO0B U IOZ3BAACTCH SKTHHOMKLIMHOM ]I, T.e. QTpagaeT MeTDhU-
Huil cuntes PHK.

CTerneHd 33BUCHMOCTY BHMNOYEHUS OT aA0C0zBierus LHK-Marpuir
p8sauUYEa B Pa3HHX MpenapaTax. JAA NMpenspaTos Afep OHA, B Oln .
HeBEJUK3, TH, B HUX PHK-nonuMepsss B OCHOBHOM CBA32Ha C 3HIO-
TeHHHMY M8TpULAEMJ XpOMaTUHZ, U AMWE cBoGonHas ("uaduToyHas")
dpauuun GepMEHTa pEarupyeT H3 3K3O0TEHHYK MaTpuuy. Kax Cyzer
BUAHO 5 galbHeitmem (paszeaw 3, bB-Z), TecT Ha cBOGOZHHIt epueHT
A4Ep NMC3BOJMNI BHABUTE JNOONHTHYX 33KOHOMEPHOCTH B MBMEHEHKAX
PHK-nonuMepas C pa3BUTUEM. AKTMBHOCTD P8 ~(ppaxuun, Xag A Clc-
A0BaNO OXKUAETH OT MpENAapaTs, OCBOOOKIASHHOTO OT 3HZOTE¢HHHX LHK-
Ma3Tpul, NMOJNHOCTEHI0 3aBUCKUT 0T 3K30TreHHO# MHK,

[IOCKOABKY B ONNTEX, HAPAZLY C OONEEe UNM MCHEE OUMUCHHIY
CHUCTeMaMM (M30NMDPOBAHHWE AXpa, HE MNpOABJIAKUWE, TO NRSKH. ASH-
HHM, CYIeCTBEHHHX HYKJIEa3HNX 33arpAsHeHull ( Kafiani et al,, |,
I1973), 8 Texxe PSS -Qparuua), ME MCIONB30BaNK LEJBHLE TOMOISHA-
TH ¥ QPaKUND U3 LUTONJNE3MH 3gpozumeil, He00XO0ZMMO OWJO TNPOBEPUTH

HaJIHuYHe B HHRyGBHHOHHhJX CMECAX MENawVX 3KTUBHOCTEH, MODYUIX
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-Tacnnue 2

O6uue xapaxkTepucTuxry PHH-monuMEepasHHX CUCTEM K3
sapomuuel BbBwHA cTamuu racTpyaw (12 uac.)

I 1 4 00&aBKIH ,%Enicqek'*
. - T T () H ‘;1:0—
! 2t IJI0TORe:.CTEL-
I -1 _
Opauuy & DPeMA uH I:gl nggo Ig1gh y AHKE,  PHl t;fa*
i KyCaitum an ml 120 MEr/mpo~ #ls HHIEE
! y I (NHu)zSU.. ! 5y /
1 - + JI',S.{.'
I2O " - + 250G
120 + - - 2S00
flzpa 120 + - + 3100
O — + + B {:
120 - - + 150
120 - + - 2CCC
120 - + + 2700
0 + - + 5L
P-60 120 + - - 1G5
120 + - + 39(L
0 + - - ¢
120 - - + 12¢
120 t - - 270
120 + - + =600
Bs C - + + i
120 - - + 2k
120 - + - 22C
120 - + + 3500
g i - i L
120 - - + T30
120 + - . 420
luTonIa 3Ma
g - + + Y
IEO = - + ;LJ';_..-'
150 : * -
120 - + + Lo
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Taganpa 3

Bnusnue axkTuHouMuumHa [ Ha curTe3 PHK
QpakUUAaAMY AZep U LUUTONN:3MH M OUMIUEHHHM TpelapaTou

IK-3asucumoit PllK-nonumepaaw (P S -(pakuuu),
NOAYYEHEHM M3 LEJNHX 34pofuueil BbBOHE
(racrpyna, 12-I3 uacos)
MIpenapar %VIOHHBIB :_A 1 : B%ﬁmqeame -
tycnoBud KTUHOMUALUH bool4o ATP B POK
' 1 1 L}
i ! MET/TIPOCY i / MuE.
24-

flapa Mn -2m M 0 2900

-0, 32M 245 360

(NH4)2504 5 210

25 160

MgZL10m M 0 2000

+ 25 170

2 .

Mg~ I5m M 0 2200

25 160

[uTonnasma M2 2m M O 300

(NH, ),804 0,321 25 13C

- I0m M 0 560

25 17C

PS —gpakmes  Ma® -2 mif 0 4200
(NH4)2SO4 - 0,IeM 25 50




paspylulaTh CYCCTPa3TH WIM NPOAYKTH peaxuyn. C 3ol Ucubmn Guas
NPOBEZeHs CACHyLiNe KOUTPONLHHE ONHTH.

I. fdapa uHKYOWpPOBAJM CO CMECBK HYyKJIeO3uzTpufochaTos,
coenu KOTODHX MeUeHMuM Ouan AT (I4C-AT¢, AvepmeM, ANTNHA), B
TeYeHNS 2 yac, Ipu 25° B OGHUHHX PEaKLMOHHEX YCAOBURX, IloCTe
3r0T0 KMCNOTOpPacTBOpMMAasa QpaxiUus PEaxKIMOHNON cuecy Owia moz-
BePTHYTa TOHKOCIORHOM XpomaTorpaduu Ha nxscTHBKAX Cuiydona
Yo-254 (mo meToxuxe Bepurauwewanm u Kaguanu, I974), mocrne yero
ONJIC ONpEeAeNeHO paclpeiclenue pa3AKO3KTUBRHOCTY Mexzy ATO®. 4sI¢
v AN®. lsMepeHUs NOKa3aiu, 4YTO 33 BPEMA PEAKIUN COOTHOLE: Y
A7 x (AlQ + AMO) He M3MEHWJIOCH IO CPaBHEHUD ¢ PEMHKYOXpPOB:.i-
HNM KOHTPOJEM.

Taxumu 0Ops3oM, B AXNSDHHX CYCNEGH3UAX HE COAEPHUICH CyuecT-
BEHHNX HYKJISOTHZAZIHHX MNplMEecell, 4TO ZenaeT AONyCTUMHLN ALHTEIb-
HEE CPOKM MHKYOUPOB3HUA O3 AOCaBNEHKS B PEAKUMD KUHEIHHX
fepMEHTHHX CHCTeM,peTleHepupyounx TprdochaTH.

2. flips vHKYGMpOBEJM B THNWYHHX YCJIOBUSX DPEAKIUK C LO-

0z BJICHNEM IqC

~PHK 13 aCHUTHHX KAETOK MbwWK. DWW UCIONB30EIHH
WEKYOaLOHHEE CMECH K8K C BHCOKOA, Tax ¥ ¢ HU3KOH uoHHGH Cu-
moli., TaOn.4 nNOKaswBaeT, UTO BO BCEX CIyYagx AOGISASuuof I
Heyaae peaxuuy meueHasg PHI mpy 25% NP HTUYECHY NIOJANOCLBI
CCXpaHfAeTCA B TEYEHWE ABYXUYaCOBOH MHKyO8Uu#d, T.€. 3 AHKYOaUk-
OEHHX CpEeZ8X OTCYTCTBYET 3aMeTHas PHH-33H&A @HTUBHOCLE.
[[pUBEZEHHLE A8HHHE MO3BOAAKNT 3G KJINUMTE, YTO BEINUIHA

BEIOYEHUA MEYEHOTO TpuGocdaTa B KMCIOTOHED3 CTBODPUMHI MaTED/ET

-3 VCNONB30BaHHNX CUCTEM3X ABIACTCHA MEDPON KHTCHCHBHOCTU CHHTE3:



Taonuila 4

PudoxyxneasHas QKTUBHEOCTH B NpENapaTax f7ep M

UUTONJNAa3MH 3MOPHOHOB BEBWHA

[Ilpenapar ! llonyuit cocTas !Bpems MExy- !AKTUBHOCTS
IynkyOanuonyoilt !Oamun (MuE,)!PHK (uunm/muH.)
Icpenu ! !
- _
- 2m i ¥ ) 0 2950
0,32M (NHy )50, 120 3000
Fomoresar 2m M 2t 0 2800
AAED
O,SZM(NH4)2304 IS 285C
30 2720
60 2900
I20 2930
liurornasma 2 mi Ma2T 0 3050
0,32H (NHy ),50, 30 3210
I20 290C
I0m i ¥g2T 0 2800
30 3020
120 3060

lpenapaTw AZep ¥ LUTONJN33MH K3 38PCAHLEN HA CTBZMM ITacTnyilL
(I2 wacop passuTua). KourponbHuit npemapaT PHK - BHCOKOMOZA-
mepHan [HK-nozoGHaA PHR—C14 ¥3 KABTOK &CHUTHOTO paKa Dpiuxa.

TeunepaTypa WMHKYO8 LUK 25°,
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PHK B Hux, T.e. Mcpoll PHH-nonnMepa3HOfl aKTUBHOCTH 2TUX OUCKG-
TOYHWX CHCTOM JlaKe NpM MIMTEILHWX CPOKAX MHKYOauuy (rioche gice
BXHO ¢ TOYKW 3pelis JKOHOMMY KMBOIO MaTEpUsN2 M PEaKTUBOB, &
T3KKE KoK HeO0OXOAMMOE yCilOBME Iif NOCHeAylmux NOMNLTOK IPEIs pin-
TUBHOYTO cuHTe3a PHK in vitro ).

Huxe cleZnyeT M3NOXEKNE DPE3yNBTATOB 00JEe MOZPOCHOTO H3V-
YEHHUS BAMAHUS ycehnoBulfl pesxuuf #a PHEK-MONUMEpPE3HYKH aXTuBHOGTE
OCCHIETOUHNX CHUCTEM, [IOJYUEGHHHX TU3BHHM OC0DP3I30M U3 33 0LLLS..
H3. ZBYX "penpe3cHTaTUBHUX" CTaANAX: CpeAHEM-TO3ZHel CNaCiyrs
(8 vac, pa3BUTKR) KK CTAZuM ¢ HauGoxasmefl PHE-cuHTesupyiome:
8KTUBHOCTBO Azep (cM.paszen 1YV, I), u paHHeill-cpefHell racTpyin
(Hayano ANQpepeHUUPOBKM); yZOGCHOU AJfl BHAENEHUA DOCTaTOYHHX

KONMYECTB MHTAKTHWX KICTOUHHX fZED.



=58=

B. Quucrre u paszencHue PHE-mommmepas

PH{-nmonumepa3nas 8KTUBHOCTL OwJIQ CONOGUANBUDPOBEIL ¥ YdCTHY-
HO OYuNeHa U3 TOMOIEH3TOB RZEp U LUEAWX 3apojuuell O3BYYMEBIHMELN
NpY BHCOKOM MOHHO¥ culie C MOCHEZYRUMUM LENTPUDYTUPOBA:ilMEM P
qggggg & B TEUYEHNEOZHOIO yuca (cM.Merozw). [lokaz3ano, 470 Hu
BCOX M3YyUEIHHWX CT3xuAX oCe (HopMu PHE-monuMepsau NpuCyICiByOT
K@K B UENHX 33pOJHWEX, T8K U B AApaX.

IIpi moayueHuu QepMEHTa M3 HAEP PR3HWX CTaawii OUHYHOU Owsiz
46 KpaTHaf OUNCTKA JEepMEHT].

B ra6n. § NPUBEZEHY HEKOTOpHE X8DPAKTEPHCTUKY JepMEHTu
B XOJe eT0 BHIEAEHMS W OUUCTKM LI Alep crazmm racrpyaw (12 usc, )
Buxoz (epMeHTa OKOJIO 75/, OUMCTKA IO Oeaxy GoOndee, uerN § 4,2 pao,

lipy BuAeNeHUY QEepMEHT3 M3 LEJINX 3apomuuell oOwyno¥ Onia
20-30 xparTHas OUMCTKA NOZAuMepas3n (Tadn.6 ). lpemepaT YaCcTUUHO
OuMileHHO} monvMepasw (PS  ¢Jpaxuug) Nnocae pe3neleHus HO HOJOH-
Kax ¢ AEAE-cefazexcOM 7@Bajd 2 NVKA SHTHBHOCTH, BHXOZAALNEC COOT-
BeTCTBEHHO Tpy xoHueHnTpauuu  (NHp)oSO4 0,I5M - I gopua PHK-
nommvepesy m 0,25M- I gopma. JoGasaerue sxrTuxHoMuiliEa L (I x0:-
ueHTpauuk I00 MKIr/M7) NONHOCTLH CHUMENO BHIWYCHUE KETHIH 3 HI¥IEi-
_ TOHEP3CTBOPUMHR NPOAYKT. of —-8MBHUTWH B KOHUEHTpauwuy I MXT/uX
PSKTNYECKN HE CHMM3J axXTUBHOCTE IMEPBOrC NMUKE, PE3KO METEGUDYS
BKJANUEHNE METKM BO BTOpPOM nuke. Taxum 00pa3om, no X —3uziutTi-
HOBOMY T8CTY 8KTHBHOCTE I-I'0 NUK3 MOXHO CUKTaTE AKXTUEHOCTHO [10-
nuMepas3w I, ZOKSAM3OBAHHON & AAZDHUKE ¥ OTBETCTBEHHOK 33 CUHTES
pPHK. AKTMBHOCTE 2-I'0 NUK2 - @KTUBHOCTEWL, MNDPOABJIAEMON mOmucpa-

30 [I, 7OKaAIMBOBAHHOA B HYKJICONNS83ME U OTBETCTBEHHOHR 32 CuUHTER
I-PHK. (Puc.6)



TaGmuua 5
Bunenenne PHK-nonuMepas TOMOTEHATOB
filep 2apoJHleli BBHHE HA CTAnUU
racrpyau (12.uac.pa3BuTHUA)
|
CyMMapHnas JIelbKasd
dparuus benox, o Brxon ! .
aKTUBHOCTD, MT Mﬁﬁ;ﬁﬁg?gib’ bepmeHTa | Ouaorxa
VIMIT/MUH GenKa 9 i
1550000 6000 2300 100 -
1203000 2635 5200 77 2,3
1155000 143 8080 74 4.2
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Bunenenue PHK-monmmepas 3 I'OMOT€HAaTOB

LeJyux 3apojHueli(CnacTozepM) BEBIOHA

Ha cTazuu racTpyiu(I2 uac.pasBUTUA)

Taonuna &

0 CyumapHA JZensHan B
PakuiR | agepmnocrs, | Benox, AKTUBHOCTE, ¢§;;2HTQ Ounepra
MM/ MUE M o
VIMI1/MUH /M %
GelKa
Juzar 2400000 3200 750 100 -
P~45 2100000 920 2300 20 3,3
P-8 1350000 110 12300 60 3C
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B. OnTumanbHHEe OHHHE YCJOBMS pPearIuu

Kax yxaszaHo 3 0Gsope nuTepaTypH, OTZeNbHWE HOprH PHK--rno-

JUMEpa3H CUJIBHO PI3JANYSKWTCHA IO CBOEMY OTHOWEHUW K NOHAa Mg2+

n w2t .
U3 puc.? MOMEO BMAETH, YTO B AZpPaX ONTUMEJILHON MR NpoHn-
2+ o .
NEeHUs Mg~ -zapucumoit PHK-nomumepa3noil BKTHBHOCTY ABJAETCH

2+
KOHUEHTPalNs KOKOB Mg 3 MHKyCaUMOEHOW cpeie, DoLulH
I0-I5 @ }f, mpy IONMHOM OTCYTCTBUM MOHOB CylbdaTa auMOHMA (Cpeia
¢ HM3KOM WOHEOW CHAOHR).

[{aKCUMBJIFHOE BKJANUYEHUE METKM B KUCJIOTOHEPECTHBODLuMHE d8%c-
pyal AfpeMH B yCAOBUAX BHCOKOW HOHHOR cuaw (0,32M(NH, )5S0, )
Ha0NKAZETCH B MPUCYTCTBRU 2 MM un®" . B cnyuagx, xOTZ3 &«
CYCIGH3NU AJEp ZOOC3BAANCA M3OHNTOXK M3TPWL (A7 BHABICHUT BOZ—
MOEHO}t CBOGOZHON (parumym DEpMEHTa), NOABASJICA AONONHMUTENBHHH
MUK 8XTUBALNYA HOHAMU an‘* NpU KOHUEHTPALMAX, HE NODALOX
Gonee Hu3Kux (0,2 MM). 3TOT pPEe3YABTET yKA3WBAET H8 HANUULE Y-
LEeCTBEHHNX Pa3nuuuil B CBOHCTEBEX MEXAY CBA33HHHMM U C3O0OMHLIME
PHK-monvMepa33Mu AZEp, O YeM 60Jee MOAPOGHO GyZEeT IOBODMTHCH
umge. (Puc.8)

2+

Ilpy HaffieHOM OCHOBHOM OMTMMyME KOHLEHTpauuu MA (Zmai)
OHJIO ONpeZelIeHO BIAWAHNE KOHLUEGHTpauWM cynbdaTa ammonig. Psxee
BAUAHME 3TOTO fakTopa Ha PHH-nommepasrynw 3KIWBHOCTL OuJIC n3yd4e-
HO zZaa (Axanxauy u ﬂp.; ;9?0; Fafiani et al. ., 1973) szep
POSANYHNEX CTaZMA pa3BuTus BbICHE, M OWJ Halizen onTumyw npw O,4i.
Onuako mpy 3TOM, HKpOME Hﬂ2+ (0,5 MM), mpUCYTCTBOBAJMM TuKAE

2+ .
MOHH Mg (2uM) u, 7anee, VHTepBanx Ha3UCONEE HUBKUX KOHLEHY-
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BwAtonenue 3H-I"T¢" (urn /muu“’O" )
fare

0O & 10 IS %2 95 30 NS"*_NM

Puc. 7 JaBucumocTs cunTesa PHK B szpax or
KOROeRTpaund uoros, Mg'"

CraHzapTHAR MHKYOaUMOHHAA CMeCh. fAApa BHIENICHH
%3 oMGpuoHOB Ha 8 yacax pa3BuTus ( o— ) # Ha
I2 uacax passuTua ( —e—— ).
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Bkaroneriue ?'H-PT‘P (HMH

-l

1 ! i

0205 1 3 W
2 Y M M
Puc, 8 3aBucuMocTh cuHTe3a PHK 5 Azpax
OT KOHHEHTpammu MoHOB M.
liaxkyGanuorHas cpeza cozepsuT 0,36 M (NHy )?_SoH
flapa co crazuu racTpyin (I2 wac. pasBuTUA)
6e3 godasmenusd JHK (—O—) u ¢ nodasacHuen JHK

(—8)



pauuft cynspaTe auMonun (0-0,I6l) e Own ucenezonsH, lexmrr Tau,
NpeCTaBAAN0 MHTEPEC M3yUiuTh BAUAHUE BCEDO ANSNAZ0HEZ =OHTDEHT-
pauuii comm ot O zo O,4M, BBUZY uMeRNLUXCHE COOCmMEHur o 3B§X§Ha-
HOM XapaxTepe aKTUBalny PHH—nonumepaaﬁoﬁ aKTHBHOCTY = FAD2Y
HEKOTOpPHX OOTLEKTOR.

Puc.8.: noxa3yp3eT, UTO HE O0eMX M3YUEHHHX CTELHAX DO3Li—
TUSA UMECTCHl ZBa NHK8 axTuvauuy PHK-IOaAuMepasHO! peawuuy 3 A1-
pax cyJasdaTa 3MMORMS Menbun# npy xoxueHTpauuu 20-30 il 1 oc-
noBHoil npu 320 MM,

lHTepecHO, YTO 33BUCMMOCTE BHIAWKYEHKS OT KOHUEHTPAUUYU OHOXD
(NH, ))S0, IJIsi LATOMNJIE 3MaTUUECKON DPaKUUM ABNSETCH OZHOTZ%0-
poft (puc..t0), YTO pe3KO OTINYEET 3Ty QPaxuMK 01 fAZEPUOK, THC

HaOMOI3ETCH ,IIB,YXI’DEIBHI:IVI Xd DUKTED 3dBUCHMOCTHY CUHTC3Z OT HOH-

uenrpauma noHos  (NH, ),50, (puc. 2 . Kpoue wvoru, i -
AVYSTCA ONTUMEABLNE KOIU¢HTPILUN (NH4)5304 20-3C mu
u 320 @) - auas gaepHolt @paiuum n I6Q m i ~ ANA URTONIZ5.I00-
geCKoit., 3TOT uoHHWM OTITUMY M UUTOING 3M3 THYE CKOM Mn2+ —-33700-

ot PHK-moauMepa3u COBISAGET ¢ TAKOBIM I8 CBCOOZIOTO (EPLEITU
(PS {pakuuu), uTO MOBEOAACT CHENETH BHBOX O TOM, UTC Mn® -
BaBNCUMas NOAUMEDP&3a HaXOAUTCA B UUTONJA43Me B CBOOOZHOL COCTO-
FIHUY .

N3yueHue BIUAHYUA CONESBOrO COCTIB3 DE3KUUOHION cpeiw 2
OKTUBHOCTDH OCBOCORZCHHOW OT sHAoreHHuX JHEK-uaTpun P S —gpax-
Ui, onpenenﬂemyb npH ZoO3BAEHUM uyucToll HaTueHOW IHK, Asic
cHrenyomue pesyabTaTH.

Puc.TIMOK23HEAET, YTO AAA CBOCOZHOTO, LHK-33BiCuMOTOC

2+ .
depuMeHTa ONTUMYM [pPOSBIEHHS Mﬂ -3aBUCHMON HOPLL HIXOTr-
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40 & : 4 400 |
0 0 160 240 320 (NH,), SO,

Puc., 9. 2apuc¥MocThL cuHTesa PIK B  sgixpax o7
KOHUEeRTpouIy (NH.,)‘_,_SOA
T - el 2+
Unky6anuonnas cumech comepxaka 2ui Mn~. {dxpa co
\
CTaIKE 6XacTyXR-8 uac, PasBATUSA (—O—)

W racTpyXEH-I2 uac, Das3BUTHSA (—@-)
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-

80 160 240320 640 960
(NH)2 S O|.| T.TIM

Puc. I0. 3aBUCHMOCTE BEKIOUCHUAS dH—TTg

MU TONXA3MATHUECKOA (paKmuell or :{onueﬂpamm(NHq)zSOq
Crazvg racTpyxn~I2 uac. Pas3BUTHUSA,

lo6arxenue [IHK-20 mxr/mpody.
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cn B nmpezernax I0-I5 wk Mg2" (puc.Tr), Texme H8K ¥ AR CTDETI-
posaHHO# Jopuy JepuenTa. UZHaKO, KEK MOKHO BHUASTE M3 DilC.2,
dopuma 1T ( Mn2+‘—BBBHCMMGﬂ) B CBOGOZHOM COCTOSHUE Jyuue 2lgo-
TseT Npu OO0Jiee HWM3KOM MOHUOE cule, 4YeM Ta xe Qopue = BuUfe - I-
peraTa ¢ XPOMa8TUHOM (Cp.pkc.9 ;. OnTumanbHHE KOHLEuTprury Mr !
n (NH,32 70 nposaenus opuy I B CBOGOZNON COCTORH:L Duuim .,
COOTBETCTBEHHO, 2 m i # I40-I80 ™} (puc.rni?2). 10, YTO CoCU0z~
HafA ¥ CcBA3aHHSA QJOopMu epmeHrTa Il padoTawT ONTHMANELHO NpM DS 3-
BUYHNX 3HAYEHUAX WOHHON cusiw, CNOCOGCTBOBENO B Zanbuelimen Go-

Jee YEeTKOMY BHIEJNEHM®D 3THX (OPM B AAP3X M LUTONTA3Me 3MOpHOHOL .



BikatoneHle EH-Tp (”MH/MH}{ % ‘0-3)
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Puc,

%

II.

'alé%lo::zmt:s

[”91 M ] mM

SaBUCHMOCTE CcHHTE3A P CHOOORXHHM AACDHTL
ODenapaTOM OT KOHOEHTPAOUY XBYXBAXCHTHIX
UOHOB,PS (paxovus cTazuu racTyIm: i2=0
Yac. DPA3BNTUR o AHRYOAOJOHHOR CMECH COIZEDHNI:
ot \
" - __e__-"
46 MRl (N'H4)2SO4 , Homm in ( /

ot
n g (—e——- ).
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1 i | -

Yo 8o 160 240 320 Yoo (NHI-JQSOq mM

nc. I2, . 3asucumocTs cuuETe3a PHK cBOGOAHLM

AASPHEM (QepueHTOM 0T xOHUeHTpamuyu ( VHy )250"'
P< ¢paxuna Anep cTazuy racTpymm (I2-I3 wac.)
KEKyCauuoHHaRg cMech cozepmana 2mM Mm<t,
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I'. Kunetuna PHE-nonmuep23HOll peaxrnuu

KUHEeTNKE BHIKYCHUS CIq—ATP B KUCJIOTOHEPaCTBORUMHEUA M&TEpu-
al gAapaMm ¥3 3apozuuwedl crapmMum recTpyian B cpeize, COZEpxaiel
2 Mif an* n 0,321 (NH4)ESO4 , HpejcTaBnella Ha pyc.t3 Te-
AKLMA NPOBOAMIECH MNpHU 2500, TEMIEpaType, OIUM3KOH K LEDXOCLy
Npeneny HOPMaNBHHX TEMIEDATYpR PE83BUTAT BEOHA (I2—22°C). HowiC
BUAETL, STO B 3TUX YCJIOBUAX BKINUEHWE METKY P&CTET I TeU27ii
2-X 4acor (M xanee), UYTO YKE35BaeT HA OTCYTCTENE MHBHKTHBALLY
CUCTSMH B XO0ze MHEYOaLM.

Kax OwNO yRa38HO Bule (pa3zes 2, A), B TEUYEHC BABIEE 2-)
YaCcopoii MHKYOs3UMKM OTCYTCIBYET 3amMeTHHil GocdaTa3nuil pacri-rn ovi-
crpaTe ¥ PHK-a3nuil paciiaf npOAyKTa peaxUmu. Bce alTu HEiHuc,
BMECTE B3ATHE, O000CHOBANM BNOOD AMUTENBHHNX CPOKOB MHKYOauu:
(I-2 vaca) saep B UEAAX 3KOHOMHU M AZED U MEUEHHX CyOCTRaTOw.

B onuTax ¢ 4aCTUYHO OUMLEHHHM fepMeHTOoM (P S Hpanmicl)
CHMMaHacﬂ KUHETMKE CKHTE33 PHK Nipy p8sHUX TEMMEpPaTYDeX (pHC+-&)
MO%XHO BUAETH, YTO B TEYEHME NEPBHX MATHEZUZTV MUHYT BRINYECHLS
TMHEHHO A7H BCEX WCNONB30BANHuX TeMmepatyp (25°, 30°, 3793,
npuuen CHODOCTE: BKANYEHUA IpY 379 IPUMEPHO BIBOE NPCRIIRSCT
CKOpPOCTH BEJNKUEHUA METHKM IDU 25%, OgHaxo yie uepes 20-3C .
BHANUEHNE IE€PeCTaeT PacTy JuHEHHO Kay IpH 870, TAK i DX BOD;
[IPUMEDHO Yepes 60 MWME. KPUBaA BHIDUESHUA HBBPT@ npu 37° swxomus
Ha MA8TO, ¥ TONBKC BKJINYEHNE IIpY TEMIEDaTYDE 250, CIY3K0A X
eCTECTBEHHO} TeMmepaType pPa3BUTUR 33pozslueil, NMPOAOMHIST pacwi
B TeYyeHUe ZBYX 4acOB. [Ipy 3TOM uepe3 2 U3C3 IOCKE 'HEYIJIZ HE-—

KyGauunm o6mee KOAWUSCTBO METKM, BHICUUBWEHRCH B KUCIOTOHEDE CTE”
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5 30 6o 120 ¥ (o)
Puc. I3 Kuserura cuHTesa PHK B sppax.

NBEKyOannoEHad cMeCh COZepRanma 2uM Mn2+ u
10,324 (NH), S0, reuneparypa 25°.
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BrAOLEHU L 3H-T‘T°P (umn/nuu"loq)
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L [ Kk 1 1 1
20 4o 60 30 120
t(MHH)
Puc., I4. KuHeruxka cudresa PHK cmoGogHumu (HK-

3aBUCYMHM TpenapaToM PHE-nonumepas.

MHKyGauKoHHan cMechk cozepxana 146 md (NHulpSoy ).
AT Mr:2.+, 100 mkr/un THK. PSS dpasnoua u3 gzep co cra-
aueit racrpynu (I2-13 yac,pa3BuTuf). AHKyOGaAU#A OpU 370
( —e— ), 30° (—o— ) « 25° (—A— ).
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pUMHM NDPOZAYKT Ipu 25°C,npmmepno BABOE TDEBHWAET KCIMNUECTRO
METRM, BHEAOYMBUEHCH IPHU 37°, INUTENBHOCTH BHIOUGHUS 1 Qopifa
KDPVBHX YK83WEBSDT HA BO3MOKHOCTL PEMHULMAUUM CUHTE33 NOAUHYKIESO-
TUIHHX Lenefl B MCCAeZOBE2HHHX CHUCTEMAaX.

Mcxozs w3 MONYYEHHHX ASHHHX COWAM BHODaHH CAEeLyOENE yCNO-
BuA 0pomesexnud PHE-moauMepas3HOll peakuuu: BpeMA MHEyOau#yn ~ &

qacs, Temmepatyps 25°.
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I, Bansune oK —aMahEuUTUHE

[lon uayuenuy zelicTBUA o —-3MIHUTMHE He CcuHTe3 PHK B us-
WX CHCTeMax, OwJ OCHapykeH DAJ WUHTECPECHHX 3QPEeHTOB.

Kax yxasaHo B paazene 2 u 3 JurepaTypHoro o0030pa, ZEBE C.'-
HOBHHE (QOpMH PHK-IONNMEpPE3 3YyKEPUOTOR PEeB3KO pas3llyakeesi No
¢cBOell YYBCTBMTEABHOCTH K o{ —-a8MaHUTUHY : Mgz*lsaancnmaﬂ (I)
GopMa HEUYBCTEMTENEHE XK ol —-3MIHUTUHY, B TO BPEMA KaK EKTiHB-

+ -
2% _aasucimoit gopus (I1) TOMHOCTBO MOL3BIAET~

'HOCTH OUMUIEHHO# Mn
CA ZAOCaBNEHMEM HECOJBWIMX KOAUYECTB o4 -8MGHUTHHE, JACXOZA W3
9TOr0, OCHUHHM TECTOM M8 HaJUYyUe TOrQ MAM KUHODO KOAWYECTBE I U
Il jopm PHK-nmonumepass cTall T3K HI3HBaEMHI <X -aMaHUTUHOBLH
T¢cT. [13 NPOUEHTS NOZ3BJASHUA BHKJIAKNYEHMS METHKW B KUCJIOTOHEDPECTBO-
prMNKE MaTepuall OCOWYHO NpPAMO BHBOAUTCH NPOLCHTHOC COJNEpPX3HKE
gopmu II PHK-nmosnuMepasw B A1paX 4 HEOUMNEHHHKX TNpenapaTax (Novello
a. 8 tirpe ,1970; Seifart a. Sekeris s 1969 u zpu.).

OZHBKO, KaK I0Xa3al NOZPpOCHNH 8HaMU3 BIUAHUS &K =3LEEXN~
THH8 HS8 B8KTUBHOCTDH in vitro CuCTeMW 13 32pOZumE} BBWHC, ..0-
TNYeCTDEeHHNH 30PeKT o< -3aMBHKTWHE 3HEUYWTENBHO MEHASTCA = 38-
BUCUMOCTHU OT YCJAOBUW [POBELSHUA pEaKLUM.

U3 puc.I5,Iénm T86m.7 MOKHO BUAETH, UYTO ZelicTsie o -3iii-
HNTUHE 38BUCKUT K8K OT MOHHOM CANH MHKYOSUWOHHON cpeiw, TEM
OT TSMIEpPaTypH IpOBeleHUA pearuuu. IIPu 25° zeftorBne o< -guazi-
THHE Ha Bﬁnmqeﬁme METKY AZCpPHO{ NUBAaTHOW Qpaxumell yBelXuaukLaeTc:
C NOBHIEHWEeM WOHHO{ CcuiM cpeZu, ZOcTuras Maxcumyma {  40-5Ck
noZaBNeHNA BKMOUEHUs meTu) npu 0,3-0,44 (NH,),S0, {puc.Ib,
ra6n? ). OzHako mpu 379 3Q@exT oKX —ZMEHUTHHE, HINPOTXB, OCAI(-

AAeTCA C TIOBHLGHMEM MOHHON cuan (puclé, Tada.?).
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Puc. 15, 3aBucumocts ZefAcTBMA o-aMaHUTHHA OT MOHHOI
CHUJH pacTsopa npu 259,

JInsaTHan $paKuuaA sifep noayyeHa u3 12-yacOBHX 3aPOLH-
meil. UHKyOSamuoOHHAA CMECh cozeprana 2 MM Mn2+ 1 YHKa3aHHYyl
ronuenTpanue { NHy )?_SOI{ . Bpema uHKyOamuy 2 daca.
[ipeon 083 goodasneHusa axk3oreguoir AHK ( —HA—,—-&— ) un c
zocasnenuey IJHHK (—@Q— ~&— ). Deane 3Hauky - 6e3 xnoGasie-
HUA o - aMaRuTUHAa, UYSDHHE -~ ¢ Z00aBJeHHEM of- aMaHKTU-
Ha (I MRT Ha Opoly oCbemon 0,25 uia).
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Puc. I6., 3aBUCHMMOCTE AeidCcTBUA ol- aMaBEuTHHA
OT MOHHO!l CHAH pacTBOpa Npu 379,

JCIOBUA NPOBEAEHUA pEaKIuu Toxe, YTO U HA DUCYH~
ke I5 , 3a UCKIWNYEeHMEM TOI'0, 4YTO BpeMA MHKyOSamuy IpL
370 pamEANOCH 20 MuH. YCNOBHHE O0GO3HAYEHU TaKue Ee,
KaK Ha puc. 15,
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Tadmuge 7

yrucrenue srmoucuus HO-T'T¢ B PHK (5 %)
o£ -aMEHUTHHOM (4 MKT/MJA) B Ju3aTe
flep u3 3apojuuel (crazus racTpyauw, 12 uec.)

‘Temnepatypa l0CaBNEHUE Konuenrpaunn {NH,), 80, :
HHHydgumﬁp ! THE (20 D L H)h 4 M.

! .

i
i -! ! ! !
IMKT Ha Tpo i 0,06 ;0,1 § 0,2 podsh

16y )
25 - I0 20 35 38
+ 39 33 0 C
37 - 30 25 21 -
+ 40 34 37 -

JTN H3CAWASHUA XOpOWO COrNIgcCyWTCH C INOABUBUUMCH HEZSRHO
( Travers a. Baillie , 1973) coolueHrem © TO4, YTO CHE-
Te3 pudocouanbHoi PHX ¢ mossueHueM TeMNepaTypw PsCTET SHEUil~
TENBHO CuUABHEE, UeM cyumapHui cuHTes PHK.

Taxasg 39BUCUMOCTE NpoABieHUn zelicTBUfg oKX -—8uMEHUTHHE OF
yCNOBU MpOBEJEHUA DE3KLMM 33CTaBJAACT O0JIEE OCTOPOWHO OTHOCKTL-—
CAl ¥ I3HHWHM O KOJuueCcTDeHHOM coorHoweHuu I % [ Qopu gepuenta,
CAENSHHHM H& OCHOBAHWK TOIBKO o -8MSHUTUHOBOTO TeCTa, Npa-
MEGHEHHOTC K HCOYUWEHHOLY (DEDMEHTY.

LoGaBicHne 9K30TeHHON warpmuw (HaTuBHOH HHK 3®idHa: X dz€D-
HHM JNK38T3M emeé OO0/BLE YCIORHAET KAPTHMHY MNDOABACHUS SDHQEUTE

K —gmaHuTHHA {puc 25,16, TaGu.7).

Haxonen, TaGn.B.I0K83WEAET, YTO A&¥E B YACTHUHO OUMUEHEHLX

npenapaTax noaumepaa — P60 (xOMOUHMPOBAHHHIK (QEpPMEET, OCaEIer-

Hult cyapdaTon amMmoHus) u P S (0camAeHHNE IPOTIUNHCYIBHASTON,



nonxocTeid [HK-saBucuuunl (epMeHT) IefACTBUE o —-3dMaHATIHS Ci.ib-
Hee NpOfBAAETCHA Ipu 25°% (radng).

TaxuM 0Cpa30M, SMOHMTUHOBLI TECT, NMPUMEHEHHWH K cMecsAn
PHE-nonmuepaa pa3aMuHOfl CTENEHW OYHCTKU, A86T DEe3yJbTaTH,
BapLUpyOLKE C YCHAOBMAMY ONpEXeNCHUS.

B H3{iZeHHNX HEMIU MOHHHX YCHOBUAX, ONTUMANBEWX AA8 rudde-
PEHIMANBHOTO- NPOABNEHUA 8KTKBHOCTYN pa3luMyHHX Qopu PHH-moxmepa:z
BBIOH3, B YCAOBUAX, ONTMMAJBHEX AJS I dopMy gepueHTa, 30FEnT
ok -GMaHUTMHE HUUTOKEH; B yCJAOBUAX KE ONTUMANBHHX ZAJ5 NMpPOR2JIe—
HuA gxtusHocTu II Qopuy PHI-monumepass BBIOHE, yZaA0Ch HOCTHYE
npaxtuyecky I00%-ro nmozasneHusd cunTesa PHK B sapax (puc.iv).

TaCnuls

BausHue TeMnepaTypw Ha a@QeKT o -amMauuTHia B
CONMNOUNU3YPOBaHULX NpenmapaTax PHE-nonmiepas

% NOJa BJACHMA BHEIOUEHIA K —aMEHUTHH O

[
GPERREE 25° ! 37°
P 60 38 20

(coirGua.

1p-T)
P S

TTOMEOC THI0

HK-3aB.
‘TIp~T) 55 I8

Comoounuayporantye npenapaty PHH-mOMMEepas NMOMyueHy #2
Azep 3apofumeil crazuyM recTpyiy (I2 Yac. pPa3BUTUA). of —GLEHA-
TUH 7A00aBJEH B KOHLUEHTpaUuu 4 uMKT/MA. KORUEHTpeUus CyabhaTs
ammorug - O,IM. Bpems MHryOsLuW npu 379 IS umm. an'ZSO -

2 Jaca.



-90=

—_—
?223
o)
h
X
~L
5
=29 .
£
<
x
M
31
xr
)
v
2
§ W
L'D 1 1 1 A ]
i 2 3 Y 5 [ot-amarurun]MKT AP“"Y
Puc. 17, dpdexr o\~ aMaHuTHUHa Ha cuHTe3 PHK

B JCNOBUAX, ONTUMANBHEX ANA AuddepeHuuaHanbHOro (YHK-
ouoRKpoBaHud I u [ fopu PHE - noaumepasH.
flapa sapozumeit crazuu racrpynu (I2-I3 wac. pas -
BuUTHA) . O06peM uHxyOauuowro#i cmecm 0,125 un. UnkyGaumg
2 yaca npu 25% 3 cpeie ¢ BuCOKOH HOHHON cumoi
2l Mnte + 0,32u (NH.)1 50y ~ (—O—) & HuBKol 1OB-
Hoft cumoft  IOmM MS' - ().
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le/[ OMPEACHCINN BIWFANHUL o —aMGNWUTVUHE H3 RIJNIGHLE

e

MCTKM LWTONJNAa3MaTHUYECKO! (pakumell B yCIHOBUAX, ONTHMZILHHX
Ins npoasjaenud II §OpMH (epMeHTa, OCHEDYHWIOCH, YTO NOMHOTO
nozazieHua cuHTe3a PHEK He npoucXoauT Zaxe IDK 3HAUNTENBHHY

KOHLUEGHTPAUMAX oK -—aMaHuTuaa (6 MKI/Npoly — KOHUEHTPaILIs,

30 paz mpeswwaiyag OCHYHYKW PaCOUYHD KONLEHTPELUUN of —3LIHYUTE-

Ha).

Ha puc. I8 MOKHO BUZETH, YTO NPU ZOOGSBASHMU X LHKY-

oaunonuoit cmecy 0,05 My¥I oK =3MIHWUTHHE DPaAMOZKTURNOGTL Chil:

KaeTCH mpumepHo Ha 60% 1 Zaiee C YBENWYEKEMOM KOILEHETDILIM

o -3aMaHUTHHA yKe e MEHACTCH. JTI ZQHMEC [MO3BOJALALT d..e.

2 %

NOoNaraTh Haluulie B LUTOMIa3ME HEOOJEWOTO YPOIHA Hn CZ..-

My IUpyemoi o< -aMaauTZH yCToMuuBolh PHK-nommiepssuoi gwwi-

HocTK (MOXeT OLTH, MHTOXOHIZDMAJNBHOTO IPOMCXORACHIR), Mg

CTHMyAUpyeran 8KTUBHOCTD [ITOIJE 3138 THYS CKOIA GPIKUUY NP HOH-

neHTpenuax of -amauuTnHa O0,I-I Mxr/npoly ZseT HerOTOpH
NPHUPOCT BHKIOUEHUSA (PMC-IB }, @ yrHETGHUE TOKCHHOM HAUMI3CT
NpONBAATHCS ZuMwWh Npu KoxucHTpanusx 3 I00 pas Gonbuix, ysH
KOHUCHTPALVUA MEKCHMANLHO TOpPMO3ALES mn?+'—cmmmyﬁwpycmym

JKTHUBHOCTL.

2+
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Biatenierve *H=MT (umn/fuun X0 )

%5 6 0.2 2 3 6
[R-ataruTuH]Mk/apody
Puc, I8. 3aBuCHMOCTL BKNWYEHMA MEDKU DASIUUHHMUFE
dopMamMy OUIONAA3MATHYSCKOM moznuMepasw OT KOHUEHTpaudu
-« - aMaHKTuHa (racrpyna - I2 4ac.).
loGaBineHa ax3oreHsasdg JHK B KoHOoeHTpauud 20 MKI/
1pooy. o
BRIUeHUeM MEeTHU [pyU HU3KOM noHHOHA cune - 16 mméﬁg*
(—e—) ¥ BuCOKOf woHHOM cune -~ I60 ull (NHJLSQ, #
2ull Mnet (————).
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3. KauecTzeuuue 1 KOJVUECTBEHHHE U3MEHSHAH
PlI{-monymMenpaa ® x07¢ aMOpKROTCIE 38 BHOHGY

Ha OCHOBAHVM V3NOREHHLX Bule (pasgen LY, 2) XceiLgKIspial.
PHX-1onMMe pa SHOM GKTUBHOCTH OBCKJISTOUYHHX CHCTEM M3 32POIH.Lf -
BHOHA Ha BHOPAHHHX XSPAKTEDHHX CTaAuAX passutus (paspen I¥., .
OHJY U3YYEHH CBOMCTBE ¥ KOJNUUECTBEHHLE Msmenennﬁ PHE~mmomme 5. .
Pa3BUBANMUXCH AUL ¥ COOCTBEHHO 3MOPMOHOB EBRHA. [lpi 3T0L 00"
HOE BHUMgHNE OCpAWCHO H3 BHABIECHWE I) pasdamunbx ¢op: (I & .
PHEK-monumepas ; 2) pPe3AMUHEX COCTOSHUE T CMYCIE 3834 o Mi.
uett (ceasanpoe ¢ JIHK u crolozHOe) aTux AsyX PHK-nommeras;
3) KONVYECTREHHNX W3IMEHEHMI aKTUBHOGTH PHK-nonumepas wesT
CPaBHUB3GMHMN CTSALAMU, KOTODYE, KIK YyHA3EHO B pPSRTENEX .
n Iy, I, CUTBHO Pa3NNuyganTCH MO OO0WELy TEeMOy ¥ XEPaKTSpy .. -

32 PHK 3K in vivo , TdKk X 1in vitro .

A. PHE-noxmuepasu sfep HE CT8ZNM paHieid GnacTyrny

Ta0n.9 MOXa3LBacT PEe3yAbTATH TUINYHOTC OIHTE C AZPEL:,
A30JMPOBAHHEMY Y3 33pOZnLell BBOHI Ha 5 vyacy Pas3BMTIg, .C. 1
cTazum pauEedl O6mecryiax (MS-wac.gzapa"). MOWHO BHZETB, UTO i/ ¢
OCHApYRUBANT BECBMa HE3HauLTenbuyw PHH-nmommepasHyn axTuzmnocL:
ge3 poCasieHus sksorenHoil JHK ("cnAsgHHAf axTUBHOCTEH") =sn .
mpmcyTeTRuE Momor Ml T g (NH4E§6; , T3K 1 B NDACYDS . E..
16 MM g2+ HEYYBCTBUTEABHYW K of —3MaxUTHHYy. OZHEHC <
cyrcTrun I0 ml Mgz* NPOAABAAETCHA LOBOLLHO SHEULTSAB:E.”
BcpA3aHHas aRTUBHOCTBY, CHIuIgeMas JOCapieHueM o%k -—aun.s

TecTom H3 Hanuyue CnoCoZHON PHEK-momuuCpasw B apsic .

ABIAETCA CTuMyIauua cuHTese PHEK npu fo0sBicHKH B CUCTSLY
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Taonuua 9

PHK~nonuuepasnad aKTUBHCCTE RAED 3apCAuwell BbiHa

Ha 5 vacax DpasBUTUA

Hounue ! % !
yenosusi, ! IMHE | oK —aMaBuUTUHH ! Cusires PHK, umn/ wun
WoHE  mlhi! H !

ant-E - - 300
-T46 - + 300
(NHy )80, - 500
+ 234G

+
MnZp - - 546
=320 - + 5GC
+ + 500

+

wg210 - - 105¢ =
- + 500
+ - ~0C
+ + 600
+

Mg®-16 - - 230
- + 300
+ - 430
+ + 520

OCpeM uHKyOauumHHO# npofH - 0,125 ma. Ha npody no0aBifiu
20 uMxr JHK u 0,2 MET o =—aMaguTHHa, lHKyoalua 2 yaca npr

259,



~95~

reunolt JHK. JoGasnenue JAHK crumynupyer cuntes PHE B 5-uac.aspax.

+
na 30-40%,xaK B NPUCYTCTBYUK MOIOB ¥in® , T8K ¥ E HPKCYTCTRIV

MOHOB Mg2+. 3Ta ZONOJHUTENBHAH 8KTUBHOCTE yruetaercs oL —uilu-
auruHoM ua I00% B ycnmoBMAX, ONTUMAABHWX AJA NPORBACHUE dKTHRHOC-
v II GopMmy HepmeHTa, UM HE YTHETEETCH B HPUCYTCTBUU Mg2+ npu
HU3KOW WOHHOU cuie.

Taxum 00ps30oM, Ha CTEZMM DPaHHEH OIAcTylIw AIpa COAEDHAT
OUEHb HE3HAUUTCIBHOE HONUuECTnO o0eux (opm PHH~monimepas,nax

B CBA3QHHOM C XpOM3TMIOM, T3K U B CBOCOJHOM COCTOgHIN,

F. PHK-nonumepasy f7eD Ha CTaAWK NHO37HEH On8CTyiy

Ta0a ) NOKa3WREET, YTO fAP2, BHIEGACHIINEG W3 33DPOALMCI HI
cTaznmMu mo3xHeldl OnacTynn (8-9 uscop pa3BUTUR), OOM3UBOT 3SHG YL~
renpHO0 (B I0-I5 pas) Gonbuell monmuepasHOil aKTUBHOCTERK 3 pacuere
Ha AApO, 4YeéM S5-vacospe fAApa. BufBIEHHas B ONTUMAIABHHX ANf C3H-
38HHOTO (epueHTa [I HopMy NOnuMEpasEad AKTUBHOCTE '8-uacornux
AZep" OoNee. ueM HA INOPHEOK TIPEBOCXOZUT COOTBETCTBYKLYD GKIHI—
HOCTD "5-ugcoBuX" sZep. JT8 @KTUBHOCTH MPIKTAYECKH MOJHOCTHD
(na 95%) nogaBageTca o< ~auauuTuHOM. PHK-monumepasHas axrTis-
HOCTDH, BHABAAEMAfA B ONTMMAABHHX ZAJAS I Gopmy ycaosuax (I0-I6 il
M32+£ orcyrersue (NH,},50, ), PaBHB HA 3TO{ CTaZUK MDLMESTHO
IIOJIOBMHE M8KCUMBIBHON! 3KTUBROCTK Il OpMH. AKTHBEOCTH CEA3CHIO-
TO0 (EPMEHT3 B yCHAOBUNAX, ONTKMANLHHX AJNH NPOABIACHUA I HOopuy Mep-
MEHTa, NozsBlgeTcss oK -~aMaHuTuHoM ua I0-20%, uTO yurasgnger
H8 BO3MOKHOCTD HE3HaUUTEABHOTO HDOABJISHVA QKTUBHOCTH X [ Hopuw

fepMeHTa B 3THUX YCIOBUAX.
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Taonruaa I0

PHH-nonuMepasyasd aKTUBHOCTE AIEp 3apoiuuei
BBHOHA Ha 8 yacax pasBUTUA

L
Eonﬂme : E !

CIoBUA, ! ! ﬂ ! Cunres PHE
OHb, Wil ! AHK i oA —aMEHUTUH i ma/ien
-2 amet - - 3000
=146 - + 800
(NH,),S0, - 5600

N . 700
~320 - + 30
(NH4 ),S 0, + - 88[?0
. . 420
10 a2t - - 5300
- + 2600
N - 3000
+ 2600
2t 500
-1 6—Mg - - 25C0
_ , 2300
+ - 2200
. + 2100

Jcnosus MPOBEZEEMR DeaKuuy Te %6, UTO B Ta0d. 9
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IoCapneHre sSk30TeHHOK JHK crTumyaupyert b{ﬂgf—BBBHCHKJQ
aKTUBHOCTE Ha 40-50%, uT0 TOBOPUT O TOM, UTO " -3 BACH—
Muil PEepPMEHT NPUCYTCTBYET B AZPE8X 3TO{ CTaZUM HE TONBKO T C3
HOM, 110 ¥ B CBOOOZHOM COCTOfHNM. AKTUBHOCTL CBOOGOJHOTO iin
3aBHCUMOTO (epMeHTa moxHocThio (Ha I00%) yruetsercs ok —guunii..-
HOM. Llaxum OCpasom, CBOGOAIES Mh2-:BBBHCMM8ﬂ PHE-noJswepaca,
IIPUCYTCTBYXMEs] B fipax [O3AHER CGHaCTYyAH, MOKET CHTDH AACHTHIULA-
posaga ¢ gopmoit 11 HepMeHTs, OTBETCTBEHHOM 3a cunHTes JHK-NoZOCHOI
PHK.

HoGapienue [IHK XK MHKYCaUMOHHOR CMECH B YCJIOBUAX HUSKOL
VOHHOW cunw npu I0-I5 uM Mgz-* HE CTIMMYIKDPYET BHIANYEHUS
METKM B KUCIOTOHEP3CTBOpMMLIT M8TEpUaN, YTO T'OBOPUT O TOM, ULC
I fopma PHE-nonmmepasy Ha 3TOH CTAaxUN pa3BUTHH HE BHABAAEISH
B AZpPaxX B CBOCOAHOM COCTOSHNMY W NPAKTKUYECHM LEINKOM CBE38HA C

JHK.

B. PHEK-nommepasa gAep HA CTAZMM TaCcTpyJIH

!

Taon.JInoxaswsaeT cBoicTsa PHK-monumepas szep, i30MM-038H-

HHX 13 3apoauuwefl BBOHa Ha 12-I3 4yacax pas3BilTUA. MORHO BHJIETE,
YTO 3TU AZLp8 TaK®e COZEpaT B cBA3sHHOM ¢ JIHK cocrosuuu i I x 11
QopMy QepuerTa, OZHAKOC COJEpPHsHWUE NX B pacueTe Ha AADO rouTy
BIBOE HUKE, UEM Ha CTajAuM cpenHell ONacTyNy. eHSeTCsH COOTHOWG-
HUEe cBA3aHHOTO QepueHTa I u Il opu B noneay I Qopuil. M3KCHMEIAL-
Haf BHABIAEMAas HE 3TOH CTEZANMUM SKTUBHOCTL I (QOpMH (EpuMeHTa 3 CBE-
33HHOM COCTOfIHMM COCTABIAET OKOJO 2/3 OT MSKCUMBIDHOA 2KTuURHCC-

Tu II dopuH.
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Tadnuua Il
PHE-nonuMepasHas aKTUBHOCTD fAED

3apozuuell BBOHA HA CTAIMM TaCTDYJIH
( 12 uacos passuTHd )

AonuHe ! ! !
yCIHOBUA, . P ! !
WoHN m M : JHK ; oA ~ [ MAHUTHUH ECMHTGB PHE, umn/unn
—2-tn2" - - 2100
-146 ~ + 47C
(NHy )580, + ~ 2400
+ ) 430
—o-Mn27 - - 2900
| ~320 - + 400
| (NHy )50, + - 3100
| 2+t + 500
| -10 —= Mg - - 2000
- + 18C0
+ - 2700
ot + + 2050
-16 ~ Mg - - 2100
- : + 2200
+ - 3300
+ + 3100

JCcnoBMA NPOBEZEHUA DPEAKLURP CM. T&0H. 9
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lloGasnenne sk3oreHucol LHK BH3HBIET OYEHE HE3HOUITELBHYD
(IO-I5%) cTumyaAL#o BKIQUEHu A METKK B YCHAOBHAX CHTINEITBHOY ni-
gorw II gopuw PHK-mommepasu, YTO DOBOPKT O NOYTW ITONHSK OTCYyTCL-
BiUM B AZpaX 3TO{ crazuu czobozioro gepueuta [ Jopuy. C Apyro’”
CTOpOHHN, B YCJHOBUAX CHTKMEJBHIOTO (yHEUVCHMDPOz8Huua I gopus PHI-
nonumepasy noGamaerne JIHK mpezet x zHauurensHOuy (A0 40-507)
YyBEIVMYEHUN BHINYEHNA METHM 3 KKMCJIOTOHEPECTBODUMHA MBTODWAN, UTS
CBEIGTEALCTBET O HaNUYUM B HIp3X HE CTaAUL TaCTDYJIH Mgztsazﬁ—

cumoit PHK-nonumepaan B CBOCOAHON, ne czfzgHEOM ¢ JHK cocroauiz.

[. PHE-noJumepd 3¢ Gaep ld Ciajnl 0prauorsHey

Ta6n.IoxapaxrepuayeT PHX-nomuMepasuye 2KTHBHOCTH §I&L, Bi-
JIeNeHHHX Ha CTaAMM OpPT8HOTEHE33, HOTZE 3apOLUil CONEDHKHUT ywe :HO-
rovuciAeHHye ZAudHepeHUUPO3EHELE, pacTyuue THagM (25 YacOR paskri-

i

THA) .

B cpezse c BLICOKOWH MOHHOM CHION M WOKaMU mnz*'

ALpe aToi
CTaIUM NPOABAANT BHEYHTEABHYND A -8MIHATUH-YYBCTBUTSHBIVE .-
THBHOCTE. J0O0zBacuue JHK BH3LB3ET HEKOTOpY® CTUMYIRLHAL ZRINUCILNS
( I0%), u 2TOT IPUPOCT TMONHOCTER CHuMZeTcH oKX —guaHITiHOL. .2
AApa Ha CTaAuM OpraroreHeszs cozepksT PHK-nmommuepssy I mouT. n0i-
HOCTEW CBA3&HHYyH ¢ LHK XpomzcTnHe
B cpeae ¢ IO mM V82 SHTMBHOCTD AZER COCTEDNGET OI0JIC

407 OT MAKCHMANBHOH Mn  -CcTHMyAMPYeMOll ERTH3HOCTY, I0CEBISHHG

K -GMEHUTHHZ 3HAUNTEABHO CHNMEECT BHIVUSHEKe. HJolGsBricniag [EiL

.2t .
CUJIBHO CTHAMYINPYET g —3gpueinyn anrusHocss (moutk =3 7C5),

HO OKoNO 50% sToff AONMONHUTENHEOM aKTUBHOCTY TakEe yIHeTE8TCH



PHK-monvMepa3Hasd aKTUBHOCTE AAED Ha CTaAUU

opraHoreHesa ( 25 yac. pPas3BUTUR)

~-I100-

Taoauua 12

!

' )
ﬂggﬁﬁe JET 1 JHK | ok —aMaHUTHH I Cunres Plik,
nous  mM | | | wun/ wum
tin? -2 - - 3600

=320 - + 320
t - 3550
N + 330
2+

& 10 - - 1600
- + 1050

+ - 2600

+ + 2200

YCIOBUA NPOBEAeHMA DeaKUuM cM. Talia, S
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2+ o
X -aMaHUTHHOM. HOBTOME yacTs Mg —-CTuMYIMIDYyeHo: s1xTVIIOC -

TH, COTNaCHO oX -aMIHUTUHOBOMY TECTY, MOKET OHTHL IIPUNXCEIS
PHK-noaumepase I, xoropas B3 Axpax 25-ugCOBHX 33pOZniel, Tzrize
KaK ¥ B A1pax B-yacoBuX 38pozuuweil ABJAeTCH Npeolnsasnieci.
CymecTpeHHOE OTIMYVE B CIEKTPEe ANEepPHHX NONMMEp23 HE CTé—
AN OpPTaHOTEHEe3a3, [0 CPaBHEHUW C NPEZHAVINMW CT3aAMAME, COCTOUT
B Hanuuuy COABwOTo Koawvyecrsa I GopMw PHE-nmomumepasw B ¢BOOOZ-

HOM COCTOAHUN.

lrax, TMpOBEACHHOE cpaslclne cozepwadun PHH-nmoxmwecpas 1 2
I popM B CBOGOAHOM ¥ CESIZBALIOLM COCTOSIIMA HE DU2HUX CTEAKAX
3MCpUOHATIBPHOTO DE3BUTHS BhIHA NO3BOJNAET B8HANUUTE, UTC RADS
5-, 8-, I2- ¥ 25-yacOBHX 38pojHuell cozepyaT 008 OCHOEHHE (OpME
PHK-nmonunepasw, NpUUEM E £IpaxX S5-YECOEHX 35DOJZHWEelN X ypOREWh
QUYEHE HU3OK,¥ OHM, B OCHOBHOM, CBA3aHW ¢ [JHHK; B sazapax B-usco-
BHX 3apoinwell Hopuwa I PepueHTa Ueaukou c¢sgsana ¢ [IHK, s Jopuc
Il oCHapyxuBaeTcy KAK B CBA3GHHOM, T@K M B CBOCOIHOM COCTOSHI;
B sZpax I2- u 25-uacoBux 33pozuueli, HANPOTHB, @opma II mpaxTu-
YSCHKM NONHOCTEM cpsisaua ¢ JHH, 3 ®OpM8 I depuenTa oluapyxipa-

€TCcsd M B CBA33HHOM, U B CBOOCOIHOM COCTOSLINU.

I, PHK-noauMepasHag arTUBHOCTE B ILITONNE3ME HE
pasHNX CT8/AUAX D33B:UTHUA BBUOHA

Ipy BHAENEHVM SAED BOSHOMHA yTEUKE U3 HHX P&IMIUHNEX JeiI-
KOB H,B TO0M uucne,PHK--monmsepas. C Ipyroff CTOPOHH, CAECLOEZT0
yUeCTL BO3MOREOE 3alpA3HEHKE 1D UUTOonJasxariueckimy PHE-no-

nuMepas3sMu gfing (BO2MORKHOCTH HpuCyTCTHus PHE-momiMepas o LKTO-
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NJaa3Me Alug ¥ ONaCTOMEDPOB KOCBEHHO BHTEXANE ¥3 IIQGZUIYLuyY il-
CTEeNOBaHMA H2 33POAHLAX BbhbHA (Kafiani et al. | I973)

¢ucuit ( Kivens a. Bracht , 1972). Lns XapaxTepucTzr Plii-
NONVMEDS 3HOM AKTUBHOCTN UMTOING3MH OP3JU 8JAUKBOTH cynepﬁgﬁroa
MOCcHe OCIWACHUA AZLED.

UuTonna3MaTHUSCENEe (paKUNM HE BCEX UCCNEZOBAHHEX CTaAuAX
paasuTud {5,8,12, 25 vac.) 0CHapyXUB3IXU HEKOTODYW CIOCOOHOCTE =
BHIOYATE CI4—AT® u HB—PT@ B EMCIOTCOHEPaCTBOPUMHI MaTenusn Zeoz
floGasnenyn 3xaorcnuoit JHK. 9Ta @HTUBHOCTL 118 5 Yac.HE 10/ .05
ercH X —dMaHUTMIIOM B CPEAE C UOHAMU 1n? ™ , 9 B Cnepc «
VOHAMU MgQ*' npu 2008 BIEHNY ol —aMAHUTUHE J@xe yBeIyuLin:. '—
ci ua 30-40% (racn.Iz).

Ha crazunu 5 gacos PHK-monmMepa3Had @KTUBHOCTE LMTOIJGS 3LE
CTUMyNMpyEeTCH Ipu ZoOaBIeHU# JHK, NpHueM CTUMyJAALUS EBHINUCHLR
BHIIE B Cpelie C LOH3MU Mgz+ (80-I00%) ¥ HECKOABKO HUKE B
CpeZe C BWCOKOH MOHHOR cuioil u Mn2+- (40-60%). 32 zononHu-
TeJNbHAA 3KTUBHOCTE yrHeTaeTcs oKX -—-@M2HUTUHOM: B CpErax C

2+
Mn Ha 90-I00%, B cpezax ¢ Mgz+' - na 20-30%, T.e. 70-

+ [ T ) L
2 _3aBucUION PHK-nomiepa sy ycroliunsc =

80% cBoGomioM Mg
TOKCHMHY. TaxuM o0Opa3oM, COTIS8CHO [IPUHATHM TECTAaM, UMTOMIGAL:®
5-YaCOBHX 3apOzuueil cozepwuT 00¢ OCHOBHHE $Oopuy PHE~-momimueps 3y
B CRBOCOZHOM COCTOAHMU.

Ina TOoTO, YTOCOY MOMHC OHJOC NPOBOZUTE CPaBHHTEABHHE &8ss
COZEeDKEHUA pP23NMUALX Hopii PHE-TIONUMEpasH HE pPE3UHX CT3ZurX X
AApaX ¥4 LUTONJIA3ME, B KEKZOM OMbTE Op3NIOCE QMUKBOTHOE KOMIualy-
BO MaTepuana (418 NMpoS LUTOMAS 3.5 THYECKOR @pakuuy — 250 uxT

Genga, IJas azep - 25 mer JHI mo npody).
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3aMeyvaTeNbHO, 4TO Ha 5 4Y3COBOJ CTaZuYM OGBEH CYMMEDHOTO
aJIMKBOTHOIO CHMHTE338 B LUTOMJIE3EME NOYTY BZBOE IIPERHIACT 0GLols
cuHTe33 B Aapsx (cu.Taon.I8). B xo0Ze zanpHeliwero pesBuTHR 3TO
COOTHOUWEHNE CYWECTBEHHO MEMAETCA. BIAM3OCTE aGCOMNBTIILNX BEIKYUI
CHHTE30B ¥ fifpe U UMTOMNa3MEe HAG CTaZuyu parHel CaacTyJu LoxeT
BY3WB3THh HEKOTODOE OMaceHue 3 [JgHEe BO3MOXHOCTM 38 I'Ds3HEHU
AA6p LMTOMIE3MaTHUYCCKUM (QEpPMEHTOM, B Cnyuse, eCJM Takoe 33T5A5-
HEHNe uUMeeT MecTO, cOCCTBEeHH&s PHH-mOnMMepssHadg &KTHUBHOCTH S5-
YaCOBHX $76D MOXET OKa3aThCHA COBCEM HNUTOKHON.

OnHaxo, NMpOTUB 3TOP0 CBMASTEABCTBYBT OCH3pPYXEHHHE, IOBIiL—
HO CYWLECTREHHNE OTAUUYg B NPOABAEHUUM PHK-NOAnMMEpas3HOf aKTLBHuC-
TV B fApaX U LUTONAZ3ME 5-43COBOM CTaZku. BO-NEeprEux, 3T0 Haly-
yue B AIp3X 3HEUUTENABHON CBA38HHOHU Mgz+;0Tumynnpyemoﬁ AKT Y~
HOCTHN, KOTOpas BuaBasercs npu I0 mMi M82+', HE CTUMyJMDyETCA
AHK, # noxpsBineTcAd o -3MOHUTHLOM. [[OXOCEEA aKTKBHOCTE 3 HI¥TO-
NN83Me OTCYTCTBYET. BO~BTOpPLX, E€CAU Mng;aaBucumaﬁ PHK-ntosti~
Mepasa azep npu 16 uM Mg2+ NpOCTO HEYYBCTBUTEABHI it ok —gili-
HUTWHY, K8K M ONKMC3HC AJNH HOPLUAABHOTO MPOABJIEHWUA peaxuuy I 0p-
ME H38 BBEZLEHME TOKCUHS, TO LLATONIA 313 THUE CKa S MgztaaBHCMHEﬁ
PHK-nonviepasHaf aKTMBHOCTD X8k mpyu 16, Tak u npu IO ui Egzi-
ysennmuupaercs (Ha 30-40%) npu zmodasuennu oX =-8MEHNTHHE X K-
KyOalMOHHOW cMeCH.

[{nTonnasMaTyueCcKasn QperLNg B8-YaCOBHX 38pOZAnueil COZSpmiT
Mn2+'-aaBncumym NOJNUMEPa3HYD SKTHBHOCTE, HE CTUMYIAMPYSLYEK LO-
GasheHyenm [HK. Ilpu zoCamienuin ok -—-aMalUTHHA 3T4 3KTKBHOCYE
_cHuxserca Ha 30-40%. QHK-Hesasucmzan Mg2+—cmmmynnpyemaﬁ K-

THBHOCTD HECKOJALKO BO3pacTICT NpH noGapaenun oL -aM3EUTKIA
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Taganpe L3

PHEK~nomuMepa3Hasf 4KTUBHOCTE LNTONIE3METUYECKOH

dpakuuy U3 3IMOPUOHOB Ha CTaAMM 5 yac. DA3BUTUR

ounue K % i, E Cunres PEK,
yCIOBUA, ;| " ~ SMAEUTUH : /e

nory  mMi 5 ! uen/ i

2+
Mn® -2 - - 600
-146 - + 600
(NH; )80, - 980
+ + 660
o+
Mn"™ -2 - - 290
-320 - + 300
(NH4)2304 + - 380
+ + 300
Mg2I0 - - 350
- + 46U
+ - 570
+ + 580
+
Mg®lre - - 570
- + =70
+ - 1200
+ + 105G
IHK aoUaBaena us pacdera 20 MED, a K — aMaHuTun {I,2 HUT

Ha npoly.
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(Ta0n.I4 ). Ha a3roil crazuu HaGARZ3CTCH 3BHBUKTEADHAA CTiMyIAiINT

Mg2+ —-33BMCUMOI BKTWMBHOCTM npu A0GaBISHuM 3K30TeHHOl AHY (npz-

MEPHO B 2 pa328 K 3T3a ZONOJHUTEJNIEHAA 3HTUBHOCTE HE yILHETaeTCH
ol —-aMaHUTHUHOM) .

Toxum 00pasoM, LUTONAS3M2 B-yacOBHX 33pOZnNei COZSnxuT
CBOCOZHYD I QopMy (QepMeHTs ¥ HE COUEPXUT B CBOCOJHOM COCTORHM.
[I popmu PHK-nonmMepssw. flaps 3TOM CTaznu, HANPOTUB HE COZEDN:EI
cBOGOANOH I dopuu, 38T0 gopma [I PHK-monuMepssy HaXOIMTCH B
AZPaxX B CBOCOAHOM COCTOAHN.

JTH pasnuUyKg, @8 Ta8xke TOT (PaKT, YTO GNUKBOTHEA SXTUBHOLT:
IMTONAa3My H8 3Toff crazum cocrasngeT auws 20-25% 0T aMuKsCuHO:d
AZepHONt axTMBHOCTN (B OTAMYLE OT GONee yeM ABYKD2 THON SKTUZ-
HOCTM LUTONJNA3METHYECKOH 4JNKBOTHW MO CPIBHEHUIL C FLEpHOH H3
5 yac.,) (cM.Tabn.I€) - MOIBONAKWT 33 KANUMTH, UTO AZpa NPaKTA-
YECKM CBOCOZHHE OT LMTONN83M3TUUECKUX Npumeceit PHK-nmomumepss,

W UTO OX23PBKTEDU3OBaHHWE ANA Axep PHK-NONMMepa3Hwe aKTWBHOCTH
ABAAWNTCH ZelCTBUTENBHO AJEDHHMY SKTUBHOCTAMMU.

B uuronaasMaTuucCKOl dhpakuul I2-4acOoBHX 3apozsue# aiuxnoTe
HaR NOJUMEepa3dHas aKTUBHOCTH cocTanudeT 9-I0% oT aAzepHOi onni-
BOTH PHEK-monumepasHoil gurTusnoccTu (Taldn.lg). M n2+¥aanu0ﬁnaﬂ
AKTUBHOCTS B CTAHZSDTHHX YCAOBUAX MMDAKTLUECKM HE CTHMuYINDySTCH
noGasaeunsM IAHK (TaCu.Is ); npu zoGaBicHUY of -3MAHHTHHS DRID-
ucHue cHuxaeTcs Ha 30-40%. Mgz*laaBncmmaﬁ PHEK-monnepe 3us
BKTUMBHOCT® LKTONZNa3uy Iipd AoCepacHuy JHK ymeduunneercs irQ
30%, ¥ 273 (JepMEHTATUBHAT AKTUBHOCTE o —aMAHMTUH-YCTONUIE?,

Taxum o0ps3oM, B LUTONNG3:.e [2-~4aCOBWX 3apozuuefi, Tauuws KISk -
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Tatauua T4

PHE-noamMepa3sans aKTUBHOCTE UUTONNA3MaTUYECKOM

GpaKiyy M3 SMGDUCHOB Ha 8 yac. DA’3BUTUA
( craaua Onactyaw )

VloHHHE ! f 1
yCuoBui : _ i %
MOHH m M ' JHHK i A ~ amaHuTKH f HMH?EHHEHK’
Mn2t - - 45¢
(NH4)2SOEI’+6 - + 460
+ - 46l
+ + 430
Mn2+ 2 - - 520
=320 - + 300
(NE,)550, + - 520
+ + 250
Mg? 10 - - 620
- + 800
+ - 1500
+ + 1450
g2 “16 - - 420

+
+ ™ +
_\j
-
O
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Tacnuua I5

PHK-monuMepasiiasl alTUBHOCTD UMTOINA3MATHUECKOU
(PpaKLMUM U3 duUpUOHOB Ha [2 ©ac. pasBuTus
( cragusm TECTDYIH )

YcnoBusa E E }
uakyoauny, ¢ JAHK ; o —aMauuTUh i Cunres PHK,
VOHH ml i { i M/ MuH
-2 mam?t - - 400
T4 M - + 130
(NHg 2% 4 - 420
+ + 130
omi w2t - - 250
~320 M - + 170
(NH4 )50, - 270
+ + 180
~10mu ug?" - - 360
- + 360
+ - 480
+ + 470
~T6uM Mg2 ' - - 290
- + 320
+ ~ 660

+ + 650
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Ha 8 uyacax, OCHapymuBaeTcA CBOGOZHAA $OpME MONUMEps3w I, XOTA
¥ HECHOJNBKO B MEHbBUEM, 4YeM Ha 8-0M 43Cy, KOJUUECTEE.

[luronzasamaTnyecras Qpaxuyusg U3 25-U3COBHX 3apORuUed T4 xks
OOHApYENBBOT HEHOTODPYH CHOCOCHOCTH BHINUATE CI4— Uy H3—HT¢
B KMCIOTOHEPaCTBOPUMHE METEpHaN, HO OHA OTHOCHTENBHO HUBSJUKE:
B CTAHAIPTHHX ANUKBOTEX LWTOMIAE3M3THUECKON (Qp3KLKIT a0COMNTEL;

2+ 2+
aKTUBHOCTE Hag N » T4K U Mg~ —zaBucnMoil moauiepas ue
NpeBHIaeT 5-7% OT 8KTUBHOCTH SASPHO} aAUKBOTH. AKTUBHOCTE,
NpOABAAEMasn IpM MHKYOaUMul B CPeZE C BLCOKOM MOHHON CuAOH
MOHaMHU ani. , He CTHMyTUpyeTCA NpW AoCasieHmy UHK m nparTu-
YeCKH He yrHeTaercs <X -amanuTnHoM. T.e. 3T0 Xagkan-T0 "Cu-
3a/1pHaA", BepOJTHO, MUTOXOHZAPMONBHEA, AKTUBHOCTE. [Ipu ausyi.-
nuu B cpeze ¢ I6 MM Mgz*'npm no0anneHuy JHK HaOmwaseTcs G-
Gonpmoe (I0-IS5%) ymeauuenue PHK-noaumepssHoOff aKTUBHOCTH {T80.i.
I5).

Urax, Ha BCEX U3YUYSHHWX CTAAMAX DA3BUTHA BO DParUUE Uu-
TONJN33My 3MOPUOEOB BHABJIAETCH KAKOA-TO HeOonbwas "Os3anbias"
3KTHBHOCTL, HE CTUMYJAKUDYEMEn A003BIeHMEM 3K30TenHOi AHK # e
YYyBCTBUTEABHEA K o —aM3HUTUHYy M, BEPOFTHO, UMEOM3A MMTOXCHI-
PUaNBHOE NPOUCXORZEHUe. H8 cTaauy paHHE# ONaCTyay OOH3pyLuisli-—
¢ PHK-mosmmepasw I u I1 (opw B CBOSOZHOM COCTOHHN, HOS¥L L
uuTonAa3uy ucyeszaeT cuayana II, a 3arem u I JHopua PHE-nomwscp -
3H. \

Kpome TOTO, XOuyeTcs OCpEaTUTH BHUMauVe H8 "mapszoxcarnsyiit"
appext oK -amaHuTVHE: " mpu MHKyOauuK 5-I2 yacosOf LuTONNIZ-
MaTUueCKOM PpaxlUuM B CpeZlaxX C KU3KOH WOHHOW culo# ¥ uoHamu
Mg2+,ILOGa‘BJIeHI&e o -8MaHUTHHE BH3WB3ST BOCHPOM3BOZUMYR CTH~

Myngnouo BrawueHus (Ha I0-30%).
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Tadnuua I6
PHH~nonuMepasHasg AKTUBHOCTH LUTONMNE3MATUYECHOM

Gpakuuy M3 3IMOpUOHOB Ha 25 yacax pa3BUTHA
(cTazuf OpraHoreHesa)

Yeaorud ! I !
UHEKyGannu, | ] i Cunrea PHK,
YOHH : JHK : ol - aMaHuTUE ; UM/ MUH
m?" -2 - - 250
(NE, )50, B ¥ 240
47254 . _ 260
+ + 250
2+
Wg" ~10 - - 420
= + 430
+ - 4970
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E. O xomuyecrBeuHwXx uameHenusx PHEK-nonumepas
B XOZ€ 3WMCOPUOHaNLHOTO Pa3BUTHUA BLIH3

Jas TOoro, yTOOH MOZOATYH K pEleHU0 BOIPOCA O KOMUYECT::
PHEK-noauMepas Kak BO3MOMHOM QAKTODPE KOHTPONAA YPOBHA CIHHTGLU
PUCOHYKIEHHOBUX KUCIOT B XOZE DPa3BUTHUA, HEOOXOZWO OHJIO IpEX-
e BCETO OLEHMTH cyumMapHyb PHEK-TOnMMepsasHyiw aKTUBHOCTH 3 3apo-
IHWAEX pasHyX cTazuii. Bo ualemsHue IOTEpPh (EpMEHTa B XOXE
OUUCTKKU, ONpenedsyn cyMmapHyw PHK-monumepasHyl 8KTUBHEOCTE 3&-—
pozwumelt cpa3y NOocae TomoTeinusauuk ux B Ms -5 Oydepe (musacHas
dparuusa, cu.Merozw). Taln.Iy noxaaweaeT, UTO cyumapuas PHI-mo-
JuMepastan aKTUMBHOCTD UeJsuX 33pOoinmel OTHOCUTEABHO MBJ0 MEHf-
eTCA IIpM Nepexoge OT CTajuy paHHEH OnacTyJH K cTauil TeCToya,
X0Ts In vivo p 37107 nepuor cuHTe3d PHK peskd ysenuuiissci-
ee.

Hanporus, onpezeienyue PHH-monumepasnof axTUBLCOCTN akasi-
HHX (Qpakuuil szep, NPOBOAUMOE ¢ Z0028BIAGHUEM BK30TeHHOR AHK sias
BLAABJGHUA &KTUBHOCTYU KaK CBA38HHOIO, T8X ¥ CBOOCOZLOTO (EPLEH-
Té, NOKa3ano (Tadn. I8 ), YTC 3T8 AKTHBHOCTE NMPETGPICBEET I¥y-
UECTBEHHHE KONMYECTBEHHHE MW3MEHEHUH B XOAS 3uOpPHMONaNBHOTC
P83BUTHA: NPY Hepexone OT CTaZul MOPYJIH K CTagud ONacTyiy
PHE-nonmdepa3nas aKTUBHOCTE AFEPHWX JH3&TOB BO3pacTaeT OOJGH
YeM Ha OAvH NOpPAZOK BEAWUMH, 3 éaTeM HECKOJLKO CHUEEETCS I
COOTRBETCTBUM C PE3YAbTaTEMM 8BTOP3AUOTPaUUECHUX ONpEIeneiiny
(peszen 1Y, I).

[IOCKONBKY B STUX U3LEDEHWAX KCHOJAB30LaAUCEh YCIO2MfA, Lhl-

ABAAKLNE K3K CBA33HHHI, Tax U CBOCOZHNY (EpPMEHT, MOKHO 32 K-



~III-
Taoauua 17

PHK~-nonuMepas3nafd aKTUBHOCTD NUcATHHX Gpanuuit
LeJHX 38ponHuel Ha PasHHX CT&AUAX DPas3BUTUA

Cragusa EQacm !
| Da3BUTUR %PHH—HDHHMGP&BH&H aKTUBHOCTD
Mopyaa 5 3800
Bractyig 8 4100
TacTpyna 12 4600

CuaTes npoBoauaca ¢ LoOaBIGHUEM agaoreHHoﬁ IHK (20 wzxr/
npo6y) B NPUCYTCTBUY MOHOB 02" - 2 nl H(NH4)2SO¢- 16C i,
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Tacanue I8

CoOTHOmEHNE CUHTE30B B aAMKBOTaX ALEDHHX U
QUuTONnJIasMariyecKux Qgpakiuif Ha pPasSHHX CTazuAX

3MODUOHANBHOTO PA3BUTUA

| I
Craameg ! Yacw

{PAIBUTUR |5 gopay (g 20 MKN B LHTOMIG3ME
i I THK S) i (na 200 MET genka)

PHE-noxuMEepa3HAd GKTUBHOCTD

Mopyxa 5 450 870
530 T1I100

bBracryna 8 49500 950
5400 870

lacTpyna 12 3600 350
2500 300

Opranoreses 25 2700 160

AKTHBHOCTE ONpEZeJsiJYW B NDUCYTCTBUU 146 m M (NH4)2304
Ind uuTomnasMarmueckoi u 320 m M (NH4)2804 Lif AfEen-—

2%

HOlt ¢pakumpy # 2 m M Mn ¢ noCapredueM 3k3oreHHoit AHK

( 20 mxr/ npody).
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YUTh, 4YTO olmee xoauyecTs0 PHE-mommMepssw B AZDP8X yBeAnunpaetcs
0T 5-T0 K B-My uyacy, @ 3aTeM yMESHBUIETCH.

lMepecyeT BeNMYUHH MpupocTs AAepHHX PHK-mommepas s nevrox
5-8 yac. pa3BUTUA HA BECh 38POJHN MO3BOJAET COCTABAUTE MPELCTaB-
JeHUE O MacmTaOe M3MeHeHU] B OOmen KONMYECTBE (SPMENTE B SZrpax
3apozyua.

Tadxn. 19 TEeMOHCTPUpPYET u3MeHeHMe PHH-moluMepasnolt suTws-
HOCTKH BCEM CyMMHW sigep 30pOAuileidl B NEpUOX 8KTMBaUUM cuuTesa PHK:
YiCN0 fAep B 3apozuue 0T 5 A0 8 uaca DIIBATMA YDEAMYLBIGTCA ¥
JeCATKN pas,¥, COOTBETCTBEGHHD, "yzaenpuaa" sfzepHan duTﬂBHOCTL,
NepecyUTaHHaf Ha BCE UYNCNO feD 3dporHWa, A8ET NPUPOCT H& Zn:
nopanKa BeauyuH(Conee, wem B 300 pas (Tedm. 19 ). 3ToT mpiupoct
cymmapHoft smepHofi PHK-TommiepasHOi 2KTUBHOCTY XOPOLO COTLECyeTp-
CA C BeIKuuHOf axTusauul CiHTe3a PHK in vivo B DTOT HEDXO
passutiy (Kaguaum u Tumojeesa, I964, Kafiani et al. , I969,
1973).

Pe3axoe Bo3pacTanue cyumapHoil "szeproil" PHE-moawmepaszon
aKTUBHOCTH, H3O0M0ZaEMOE NIPU NMEDPEXOZE OT CT8IU MODYJH K CTaIn:
Onactyian (radn. I8 ) Ha (QOHE MaX0 ueHALUECH aHTuBHOCTﬁ L0 il 8e
pa3 B UenoM 3apogwme (radxa., I7 )HAaBOZUT Ha MNCAB, YTO LUTO-
niaaMatuyecxue PHE-monumepasy MOTYT CAYXUTE HA DAHHUY CTOLIsy
SMOPHOTEHE 33 MCTOYHUMKOM yBelanuyeHus cogepxanud PHE-nomniepasz
Azipax. Takad BOBMOKHOCTH NOZKDENAACTCs, NIpexlie BCETO, Tk Jok-
TOM, YTO LWTOINJA23M3aTHUYECK3A (PIKUMA CTIZNU OJACTYAN, Lak IOr:-
3aHO Bwmwe (paszen IV, 2,5) comepmur PHK-NONUMEDEBHHE IKTHBHOGT:.
KOTOpHE 1P ZafAbHeifiueM pa3BATHM WCUE3aNT M3 UUTONMQ3MH, B MOTn-

3y BWARKHYTOTO NPEANONOKEHKS CBUAETEIBCTBOBANO TEKHE COMOCTLE-
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Taonuua I9

Namenenue cymmapo#t PHK-nmonuMepasHolf aKTUBHOCTH

AIEp IIpK Nepexoze OT paHHel ¥ cpennelt GnacTyne

Yacy IKonuuecTBo ! PHK~noaumed PHEK-noawmilpupocr ! [IpupceT
A3BATHA 'azgepHoii  Ipas3Han ax-!MepasHafd ! aKTUMBHOCTHGHTLE-
p {LHK BHa 3a8~-!TMBHOCTE BlaKTUBHOCTL Ha 'HOCTH Ha
} pozu, { A1pax Ha EB nepecqe% A4po, ;aaponﬁm
I MKD ! 'Te Ha BCe! !
! !MRP/ JHR lazpa sapot * !
| ! 1 IHwa ! !
5 0.002 »70 1.34 - -
8 0.075 5400 407.8 706 3035¢

CudTea nposoamiyM ¢ fKodaBiaeHuem sKaorensoit AHK (20 mxr/npoCy)

npy BHCOKOHM uorHOH# cuae (2 m M Mn? " u 320 m M(NH4)2504)
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JIOHMO LNTOIMJ3 3MaTUYECKON ¥ ANepHOR aKTUBHOCTE! Ha CTaZMAX 5
¥ 8 4acos.

C 9T0i UETBR ONpEZEJCHHOE KOMMYECTEO 38pOHuEl DOMOTEHI~
3¥poBaiAM B YKABaHHOW Cpeje AJA BHACJCHUA HIED U LUeHTpudyIrapt-
BaJan romorenar mpu I800g IO musyr. [locae 2TOr0 OCTOPOXHO Oy~
cacwBany OTcToi (UuUTONASaMaTUYECKAR QPI3KIWS), & PHXJME QCIIOK
(rimpa, 3aTpASHEHHHE LUTONN33MOH) OTMHBSIU ABYXKPITHHM DECYC-
NeHAMpOBaNMEM W LUGHTPpUPYTUPOHIHUEM, [ aJUKROTAX LUTOMIAG 3 li-
UeCKO! (paxLyuM ¥ ALSPHOTO AN3&Ta Ompezensnyu PHE-TONTHMED33HYL
8KTHBHOCTE.,

TaGn. 2p TnokaswsaeT pacnperenenue PHK-nomurepasHof ax~
THBHOCTH MewAy OpakuuaMu AZeD ¥ UUTONN83MH B ABYX HEI3BICIiunX
ONHTaX. MORHO BMZETH, YTO LMTOILNE3Md MOPYJH COZEDPEUT OUCKD
donsioe xoauvecTso JHK-saBucuMOoii PHK-nonvMepa3Hoil aKTUBHOCT:,
goJjiee- UeM Ha Z®a IOpAZAK3 BEAMYMH NPEBHIIANMNES CYMMIDHYO EKTHE-
EOCTH, COZEepKamykCcs B COOTBETCTBYWUEGM KOMMUECTBE HZED 2TOH xe
crazuy, TaxuM 00pasoM, LUUTONN33M3 COZEPHUT 3amac PHK-mommie-
pasad, KOTOpwi MO%ET OWTH MCIIONB30B8H AJaA OCecnevexus gepMeu-~

TOM OHCTDPO pa3MHORIDWLKUXCA fIep.
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TaGnuya 20

CyumapHas PHK-nONMMEps3Has GKTUBHOCTE AZEp YU LKTOMIS BMLf
3apoguuelt Ha cTazauM ApoCnerus (MOpy/n3, 5 Uac,pasBUTHR)

et e o

Moo r 10Gneu 'BHMquHVC SH-T'T® Brapucive ua
Ofpra ! YPAKLMK @pquYﬂ, He NpOGY MBHUHBO—'BGuﬁﬁodL Wo(hpaK-
! ! 'y ne 0,1 ma), 'uv' I /0T

! ! ] ﬂnn/n”h !
I fnpa 2 2400 4800C
HuTonnasua 60 3700 222000C
5 fAzpa 2 2300 46000
liuTonnasuMa 70 3950 2765C00

Cunres B npucyrcremy sxsoreHHoil JHK (20 mxr/mpody), 2 mk
+

.2
ln u J60 MM (zas uuronsesnu) ¥ 320 WM (Zns ALEp)
(NH, ) 550,
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Y. OBCYXIERVE PE3YIBTATOB

HayaToe I0 neT Ha38Z u3yueHUe AUHAMUKM CuHTe33a PHK ® naoH-
HeM dMOpuorenese BbWHs (Hagmanm u Tumodeess, I964), Ouno pas3zi-
TO Zanee B 00Jiee ZETaJbHHX UCCIEAOBEHUAX CUHTE3d@ Pa3NMUHEX Ti-
nos PHK B ueawx miluax, M30MMPOEIHHHX auOpuonax (cum.0630p
KAfiani , 1970) u B cycneH3UAX MBOMUDOLIHHHX AZep (AXalk:znu,
I1971; Axanrauk u Zp., 1970; Kafiani et al. » 1973). Taxoe
COUeTaHuEe MoxneJeidl MOJEHO, B KOHEUHOM WTOr¢, NPMRECTH K NOliniia-
HND MOJNEKYNSDHUX MEXAHM3MOB KOHTPOMIST UCHOASBOUGIHMI DU Tl iilr
MHPOPMBLIMIT NIPY aMOpuorelese, 3 HACTOAWEY. P300Te CAGH&Gia IOy
ZaNbHEeWEe O yIAyONeHUs MOZEZLBHOTO MOLXOZa T UBYUEGHMM 2T0 Ipdl -
JAEMH .

Huge 0OCy®Za®0TCA OCHOBHWE BONPOCH, MOCT3BACHHHE ¥ HIWUEAML:
peuweHue B ZaHHOH{ pasowe.

NpUMEHUMOCTD CYMM3DHHX I[OAXOAOB K M3YUEHUW CYCNeH3ui
76D 38DPOAHNENl BHWHEJ

[lepswit Bompcc uMeeT, NMO-CYLECTBY, METOZOJNOTHUYECK! X&pPar-
Teép: H3CKONBKO KOPPEKTHH OOHYHHE, CTaTUCTHUESCKNE I[I0 CROEl Cyu-
HOCTH, DH3MMOJNOTUYESCHNE, OUO~XUMUUECKUE MIM MOIEKYJIADPHO-0I0TN0-~
TUYECKNe MOAXOIN K @H3JH3Y MEXSHU3MOB, ACHCTBYOUMX B TEKMX M-
TOKAE TOYHHX CUCTEMa8X K8K Pa3BUBALNUECH 3apOZHLU? 38pOsLm COCTO-
UT ¥3 MHOKECTRd KASTOK C DPI3INUHLME IOTEHIMAMU, C pP&3iiiuHOY
CyZb00il, ¥ UMENTCA BCE OCHOLDZHNA OM8CaThCH, UTO BAJNODZHE 2LC1:5.
L30T JAWONE CTETUCTUYECKOE ONUCEHNME, HE OTDPEXEMEE MOREZeHud He

TOMLKO BCEX, HO Za®e IPOCTOrO OONBWMHCTBA KJIETOK, TsK, POCT
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CYMM@pHO# aKTUBHOCTM COBOKYMHOCTH KJIECTOK WJIKM M30JIMPOB3NHYL
fiZep MOI O4 H3ONOZ3THCHA jaxe T CAyYae, eClIV B GONBUMHECTBE KIC-
TOK (Azep) CHHTE3 INOHUKZJCH, HO NEPEKDPHBAJCA OH CHUIALHHM DOCTOM
B MaJOM YMCle OueHb IKTHBHHX KAETOK (#aep); HaOOOpPOT, CHIXSHME
CYMM3pHOR SHTMBHOCTX MOTIO OH NPOMUCXOLUTE MPH MOBHUEHIM 3KIIIR~
HOCTM B HEKOTOPOl YacTu u3yuy3eMOWl nomyzaauuu. OueBMZHO, YTO 10—
LOCHHE CHCTEMH OHNM OW M3NONDUTOLHHEMY IJA U3YyUEHMA NpPUYLHHLX
MEX3HN3MOB, NONCKa DPEeTryNATOPHEX ($BKTOPOB® X ID.

Ha3CKONBKOC HEM WBBECTHO, T@KOM BONMPOC HE CTABUJCH & OTHOWE-
HIUW CYCINEGH3Ul U30AUPO33HHEX SAEp BOOOWLE ¥ SMOPUOHSILHYXY OC5:EN--
TOB, B YaCTHOCTKH. Ha AJHHOM 3Talleé NPEZCTABIARJNOCE HEOOXOAUMHH
MOJAYUUTH, OTBET H8 3TOT BOMDPOC II0 OTHOWEHYK K Haweit cicTene.
ABTOopazuoTpadUUeCKUl METOXR NpPeACTIBAANCH €ZMHCTBEHHHM CNOCOCON
pEeunTs €ro, HOCKOJILKY 3TOT METOZ NO3BOJSET M3MEpPATH 8KTHBHOCTE
MHZANBUAY3NLHEX AZEP.

B paszene IY, I mMOKas3aHO, YTO B CYCTNEH3usX A1€p UB DOHEUX
33pozHueil BpHHa u3MeHEeHud cyMMapHOH PHE-cuHTeaupylmel axTALiIoC-
TH HAaXOAATCA B COOTBETCTBHN C ASMEHEHUAMM GKTMBHOCTH BCEX PHil-

CUHTE3VDYNIUX AJED, T.6. XOTH B UBYUEHHHNX NONYAALHAX SKTMTHL

He Bce ffpa (C PasBUTMEM pacTeT IPOLUBHT aKTHBHLX HZAED), HO BHC
BCeX QKTUBHHX $Apa8X YyPOBEHB CHHTE3d U3MEHAETCA C PE3BUTHEN I
CAHOM ¥ TOM K€ HaNpsBJISHUU: OH DSCTET B pRAY CTaZui: wopyna -
paHHAf Gn8CcTyJa - INO3ANAA OnacTyia, ¥ CHumaeTCs (ONFTH-TaK:! 3O
BCeX CUHTE3UPYyHMUX AZpaX, COCTaBiIgwyix Teneph yme 90-98% moay-
NAUMA) B DAZY CTaiuit: MOBZHAR CASCTyNA -~ PAHHAR TaCTPyNa - Cpei-

HfAA TacTpyaa.
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JTOT PE3YyJNBTAT MO3BOJAAET HNOJOKMUTCALHO OTEEGTUTE Hi BONJO6
O KODPEKTHOCTM U3YyUEHWSA NOBEZEeHVA CYCNEeHBUW ALEp 3apPOMLUCH
BLOH@, MO Kpaiuel mepe, A0 CTaauu NO3ZHEH TacTpyaw. 3ITOT Bu3H:
OTHHNAP HEAL3A CUUTATEL TPUD.EABHHM, YUYUTHBER, UTO cfaﬂwﬂ TCCThHy-

JALKY HECOMHEHHO CBf338He¢ ¢ KACTOUHON ZudpepeHUUPOBKOA.

XaparTep NepsuuHoll sxtuseluy crHTe3s PHEK 3 ganex
pPaHKEuX d5MODPLUOHOB BLKHE

[IpumeHeHne METOZLEe KOMUYECTBEHHON 2BTODPAAMOTPad: X HSyuLy .
cHETe3a PHK in vitro NO3BOMUIC CHEJ3TH TSHKE CYiECTI&-
HHE C TEOpEeTHUECKOR TOUKNM 3DEHIHf BHBOILW O XaparTepe Muepruuvish:s
aKTUBALUM AZep B PIHHEM 3apoZsue.

Uayuenue Temma cuHTe3a PHK B memoif uxkpe BpHA mpr momon:
MMIYABCHEX METOK pP@ANOIKTUBHHM HaprHaTom (Kaguanm u T:Mogeeis,
I964; Kafiani et al. , I968;) u, BOOCASACTBMY, B KSOAUDOLIil~
HEX ONacTOZepMax - MeueHwM ypuamuoM (Kocromaposa u Porr, I970
OCHapy®uUAO0 BHe3anHH{ ¥ cuabHuil noxmem PHK-cuHTeaupywued axTui-
HOCTK fHED in vivo B MOMERT OKOHYAHNA CUHXDOHHHX XeJCEnj
IpoGnenus fita (6-# uac pas3zuTus NpU 210); dopMa KPUROH Ci.iTca:
PHK nasozuis Ha‘MHCHB, YTO NpOLECC MEepBHYHON aKTUBALUKH IeHCiL:
NPpHHALASKUT K TUmy — "BCE UIM HUYyero", T.e., MMEBT X2DGHTED iu-
PEXNOUEHNA WA TpuTTepHnil xaporTtep ( Kafiani , I970), uyicC
OHNI0 YMTEHO NpU TEOPETHYSCKOM MOZENUPOBIHUM NMPOLECCO3 PIHIEIT
paasntun (YepHaBcxuit u zp., I974).

ABTOpazuorpaduuecroe HCCASAOBaHME MOK332J0, OAHZKO, UTO

auTUBauua cuHTe3a PHK B yxasaHuult mepuoz (mopyna - OlgCTyn3)
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M3JBHOPO YDOBHS H& 5-M Uacy Da3BUTMA SKTUBHOCTE AZEp i2 Mepexc-
IWT Cpa3dy X MaKCUM3NBLHOMY ypOBHW, a "paarouaeTca", NPOXOAR ODC-
MEEYyTOYHHE YPOBHM aKTUBHOCTHM Ha 6-M U 7-M yacax (pnc.:5 ).

BuMecTe ¢ TeM, 3TY ONWTH BNEPBNE YETKO AOKA3GNN NOAHOE CO-
OTBETCTEBME MERZY AVHAMIKOH 8KTMBHOCTH in vitro 3 AApax k3
NocJe 0B Te IBHHX CT3ZUA pPa3BUTUALC OZHOI CTOPOHH, ¥ IUHBMUKOR
cuHTe3a PHK in vivo s, C ZpyTOfi CTODOEM, T.K.3XKTHBALNf CLH-
te33 PHK B Azpax B 00enx cucTeMax H3ONWLEETCHA UMEHHO B MHTCPES-
jJe MeEILYy 5-M ¥ 6-M YacaMy DP33BUTHA: ALPa U3 5-YaCOBHX 33DpOLnliel
eme He OCHaDYEMBAWT ZOCTOBEPHOIO BKIKNYSHNA MEUEHOr'0 HYyKJIEO3KZ-
rpujpocdaTa, TOTA8 KaK AZpa, NOJYYESHHHE YacCOM NO3¥E, BKIWYILT
CO 3HauMTENBHOR CKOPOCTEH (Cp.puc.3a u 30.).

KoJluye cTBEHHO~aBTOP3 AUOTPaPHUECKUI METOR MO3BOAUIN TEKXE
YEeTKO NOKa39Th, UTO cTaAnA 8 4YacOB ABJAAETCA cTazuell HauGoiee
dKTUBHOTO cuHTe3a PHHK 3 BCeX UBYYEHHHX CTaxUil. Ocoﬁeﬂﬁo H3TIR A~
HO 9TO BUZHO 43 TUCTOIDIMM (puc. 5 ): 3 cycmensusx szep us
6—,7-,I;,-IB—,I7— HEZSrHQCOBHX 38poxuEe OTCyTCTBYKWT SApP&E CO
CTOJb mé BHCOKOI 8HTMBHOCTBIO (G 90 3epeH HaX AZpCM), KEKGA

UMEETCH B CYyCHNEeHaugx dAJep i3 8-43C¢.33poguwueit. BMecTe ¢ Tel,

[ ]
T

pauaeT Ha celst BUUMAHME cTazia I3 Yac., HAa KOTODPOW BPECilllo No-~
ABJAAETCH KaTeTOpUA AZEp C UHCIOM 3epeH 0T 45 z0 75 uac.; a3tz
K3Teropus MOJHOCTHW OTCYyTCTBOBaNa Ha Npezwaymedt (II uwac.) iz mo-
cnezyomeit (I7 uac.) CTRAUAX.

9T¥ poe3yiAbTaThW YyKE3WBAWT H3 BO3MOKHOCTD HANUYNSR OCLMIANSL;

JPOBHS TPBHCKDUILUOHHO{ aKTMBHOCTE HZAED B paHHEM dMODLOTEHESS,
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ZanpHelinee AOK@38TENABCTBO I 3HaJU3 KOTOPHX IpeACTaBAAET CylieCT-

BEHHWR ToOpeTuUUSCHMI uHTEpEecC.

0 cnocofax IMOpepPeHUMNPOLalikd Pas3AUYHEX $OopM
PHK-monmuepas

Haavuyve I u II $opm depueHTa OOCHEDYXKMBSAOCH C NOMONBR -
GMaHUTHHOBODO TecTa. lspecTHC (Roeder a. Rutter,I570), yro -
aMAHUTHH NpK paloTe C U30AMPOBIHHHMM (QopmaMmy PHEK-monumepas

in vitre y30upaTeNbHO NOZsBIAET AKTMBIOCTS Il QOpME, HUK3K HE
BIYAA Ha@ BHTUBHOCTE I QOpMH.

Ipw rmomomn xpoMaTorpagun Ha ILEAE-cedazexce i pa3zenuny I
# II gopun PHK-mosuMepasw BBOHG i MOK3a3anau, YTO, HAK M ¥y JApyTuX
O0BEKTOB, TONBKO Il gopMa (epMeHTa NOABEpKeHa yTHeTabueuy rc.ict-
B0 oK —-aMaHuUTHUHA. OZHBKO, KaK yKE JKa3uBANOCh B 0030pe JHTCDI-
TYPW, Ip¥ OYUCTKE MONUMEPa3 MOTYT TepATHCA cneuudvueckre peryias-
TOpHHEe (PSKTODH, KpPOME TOT'O CaMa CHEUMOMUIHOCTE NnpoaBiaenns PHX-mo-
AUMepa3Hofl axTMBHOCTH, CHEHUGUYHOCTH cuHTe3a PHK TpelyeT maiiuid
HKe Kagoli-nuGo mckyccTBeHHOff maTpuiuy (Tuna vucrtoit IHK) - Torze
CrneuuduuEOCTE CUHTE3a TEepAEICH, a 00A33TEABHOT0 HaAUYud L&a0Cce-
HOTO XpOM&aTWHR. JHHMW CHOBaMM, ZNA PETYyAATODEWX, 3 IpPALIOM CMHCIE
3TOrO CJI0BA, KCCACZOBIHMI NPOUECCOB TPEHCHKPUNLME HEOOXOZLLO
UMETH HenoBpersexnuit xpomaTuds. IloaTOoMy OCOCHY MHTEpPEC NpeiCcTaB-—
aaau uccreropsunf PHE-mONNME P 3HHX 3KTUBHOCTEM YHT8KTHHX £ASL
Pa3MNYHNX CTazuii.

HaM yZanochk HaliTy ONTUMAJDHHE WONIHLE ycuoBuA INd Ludiepei~

LK8ABHOTO NpORBAeHus I u [ HOpM aKTUBHOCTH.
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Ong I QopMuw - DTO HM3KEF MOHHAN CMI& C KOHLUGHTpaUMEH

KOHOB Mgz*'IO—IS MM. Jnn [T QOpPMH — BHCOK2A MWONI3fl Culla -

320 MM cyasfiare ammouus u 2 MY Mn +. B orux ycJaokusax

L, -aMaHWTMH NpaKTAYECKM NMOXHOCTBI (Ha 95-I00%) mojassuser
simoyedue meTr B PHK, T.e. 3 aTuxX yclOBHAX palOTE€T TOJBKO

I jopMa QepMEHT8, & BKTUBHOCTE I MONHOCTRY 33MITUOMPOBSZa. Ta-
$4M 00pas30M, MH MOTIL HE HIpyUas AZAED, BWABIATL Ty HuM HMHYD
QOopMy NONMMEDPAa3HOR aKTUBHOCTI.

B cpeTe MOJYyYEHHHX JCHHHX NPEZCTEEBIAfWOTCA BECHM2 CHNOPHEME
BNBOIN DAZ@ 3BTOPOB O KOMMVYECTBEHHOM cooTHomeruy I u II gopu
fepMEHTa B fiZpax, CACN3HHWE H@ OCHOBEHUM TONBKO ok —RNIKMTHHC-
BOTO TECT3. PasHue MOHHHE N TEMNEPa TYPHLE YCHOBUS NPOBECACL i
pesKIMl A3WT pa3HHt MPOLUSHT MHTUCHMDPOBAHUS BHINMEHHA LETH
(cu.pazzen IY¥,2,1) u, COOTBETCTBEHHO, BHABNANT D3I3HOE COOTHO-
werue ¢opu I u II. [loaToMy ¢ MOMOWBI o ~3MEHUTHHOBOTO TECTU
P4 YCAOBHMM CTPOTO COONWAERMS OAMHAKOBOCTHM YCJOEBLI NMpPODExeHEHA
PEaKUMKM MOKEO JIMWB NPOCNEXMBATE OTHOCUTEJBHHE U3MEHEEWA B CO -
OTHOWEHMN Dpa3HWX GopM PHE-mONUmMEPas B XOZe Pa3BATUR HIM HIKUX-—
TO ZPYTHUX NPOTEKAaWMIX BO BDEMEHU Ipolieccax (THUNA peTEHEPSUUn,
OTBETd H3 TOpPMuNBINE BO3NGHiCTBNMA, MBNUTHU3AUUNM U T.IO.).

B uenoM, IPUXOAUTCS NpU3HSTH HEBO3MOXHOCTD Ui CETOAHANHLY
JAeHb TOYHON ouSHKM a0CONNTHHX KOMWUUECTB pa3HEX (HOpM NOAUMEP3S
B 3yKapUOTaX, T.K. B LCJHOCTHWX TxaHax u iR vVitrd Mpofid=
JeHNe aKTHBHOCTEN DPEeBKHO LEHASTCH NpHM pasHuX YCAOZUFX NPOIZACHUA
CYHTE38, @ IIPWM BWASJEHUM ¥ OUYUCTKE IIPOMCXOZUT HEDPSBLHOMEDHESH

MoTeps ¥ WHakrTuBauws gepMerTom. Tax, M3reCcTHO, uTO I HOpM3
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fepMeHTa 3HaYNTEJNEHO MeHee ycTOWuuBa ¥ CHCTPO VMHAKTHUBLPYETCS
3 xoze ouuctku (Rooeder a. Rutter, IBF0).

Bo 3pems noz6opa ONTUMAABHEX MOHHNX YCJIOBuH NDPOREZE:HUS
peaxuun OuJ OCHapy®eH ZIBYX({Ha3Hui xapaﬂfep daBycunmocTy PHE-meni-
MEepa3HOM SKTUBHOCTY OT KOHLCHTPAaUMU WOHOS (NH4J2504 :oHep-
BHii MUK NpH KOHIEHTpa UM (NH4J2304 20-30 uM 1 zTopoii -
npu 320 uM (NHy )50, . Cxozmmi#t xapaxTep CTUMYIIpYLHETO
zelicrsun  (NH,),S50, Ha PHE-monuMepasHy® 3HTHBHOCTE OnJ
ONKUCAE paHee Zuf RZep NeueHyu Kpwcw (Johneoon et al. | 1959).
ABTOpH HaOmMOZQNM 2 IIMKA GKTUBHOCTY (QepMeHTa: Nnepsuii npn 30-40
uM  (FH,)580,  y propott mpm 240-400 1l (M, ),50, - o
N3HHHM 3THX @BTOPOB NCDPBHIl MUK OTpamaeT, B OCHOBHOM, ZKTNIHOCTE
I dopuw PHK-nonumepasw. PHK, cunTesupyemas B BTHX yCIOBifX,
o6orameHa I'+ll, XO0Ta ¥ He ABAAETCH aCCOMNTHO UWCTOH pUOOCOMIIB-
Hof PHK 32 cueT HeCOJBNOTO MPOABJIEHYA B STUX YCIOBUSX U SKTHUD-
HOCTH (opmy [I. BTopoil nMuk npercraBaseT COCOR, C OCHOBHOM, 2K-
TUBHOCTE [I gopmMy PHK-nmonuMepasw, T.K.B YCIOBUAX BHCOKOH HOHHOL
cuay cuHTesupyercs PHE A¥-runa .

IpoQuUNE UBMEHEHNA SKTUBHOCTYU ANED NPU NOCTENEHHOM MOBILC-
HUY KOHUEHTPauuy CYIB(H3Ta aMMOHUA B PCAKUMOHHOW CpELC HECO. CH-
HO cxOZeH ¢ npoguieM ampuuy I u I PHK-nomumepas ¢ JIaAE-xoxowor,
BO3P3CTANMYMM KOHLUEHTpanusuy aToii comw (cp.puc, 9 n 8 ), 3Sro
CXOZCTBO, MO-BUAUMONMY, HE CIYYBMHO - MOEHC TOBODUTE idk OH C
xpomarorpaduu PHK-nonumepss B LEINX AZP3X.

- [Ipm conocrasieHuy npoduncii PHE-nodviueps 3HEX sKITXBHOCTEH
ANep ABYX PA3NMUHNX CTazuit (OA3CTyay ¥ TacTpyIW) HE Houe Mrpi-

ZUEHTOB" HOHLEHTPS LU (NH4)2304 BHABAANTCH AROCNNTIIE 37—
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KONOMEPHOCTII: BO-NCPBLX, BUALO, UTO OPM BCCX KOHUENTDPALWIX Hitil-
YCHUE MNETKM 3 AZpa 8-uacopux 32poanuell suie, UeM BLINYCHUC o
fzpa I2-4acOBHX 3apozuumeii. Bo-~-3TOpHX, IO BENWYKHAM OMKOB KO¥ il
BUZETHh, YTO HPK NEPEX0Ze OT CTaAwu OJ2CTYIAN K CTaZHd T3CTPYy i
Mensercqd coorHoweHwe Qopu PHE-mONnMEpa 3HOH aKTHBHOCTU 3 HOIB3Y
I Qopur QepmeHTa. [lo-BUAUMOMY, COJIEE WUPOKOE U IIONHOE IIpUMEHe:IS
ynaséHHoro MOZXOZa MO®EeT CWTH BECHM2 MEDCHNEKTUBHHM IJA OMICcaliis
AvHIMMKN n3Meneluit PHK-MOnuMEp33HOl aKTMBHOCTH MHTaKTHHX AXED.
Boolme, uOHEAS CUNIa PGCTB0DP3 OKA3WBEZETCA BECHM3 CYUECTBEH-
HiM §aKTOpPOM N8 BHABJACHUA cHTHBHOCTH PHK-moamuepas. Tax, Hs-
npuMep, OCH@pyHEHME TOTO aKTd, UTO AAA cBOOOZHOTO JIHK-3a@B.icimio-

+
ro Mn®

~CTUMYINPYEMOTO HEPMEHTE ONTUMYM (NH4)2SO4 ABJR~
eTcA ofHOfasmwM u paseH I0-I5 uM (puc. [2 ) u conocrennenye

37070 PaKTa C IOJYUEHHHMV JaHHEMKM O TOM, UTO UMTONNZ3MaTiuelxill
GepMEHT TaHKe MIKCHMNMAABHO arTusen npu I0-I5 MM (puc.l1C ) noszmo-
JIUJIQ CAesaTh BHBOL O TOM, YT0 anfaaBMCMMMH HepMEHT H2XOZiIT-

CA B IUTONNasMeé B CBOCOZHOM COCTOAHUU.

Juuamyka PHH-monmuieps3 B papHeM 3HODPUOPEHE3E

B nacrodmee BpeMa BO3HUKIE HACTOATENBHAA HEOOXOZUMOCTD Hé-
WMEHNUA BONIPOCE O TOM, KIKOBL OCHOBHHE CUCTCML KAYECTBCHUOHN 1T xO-
AMUEeCTBEHHO perynauuyu cuHTe3a PHE. J0 H8CTOAWETO0 BREWEHN Npei-
IPVHUMAAUCh, B OCHOBHOM, IONNTKYM X@PaKTEPU30BaTh CUCTEMH KOHTPO-
A TPSHCHPUNLNMA OTZENBINX, WHIMBUAYAABINX IeHOB, NPOAYITH HOTO-
PHX MOTYT OHTH MACHTAPUUUpO.aHy. OZHAKO, BO MHOTMX CAyY3AX L¢
MEHee B3uHa NpPOoGaeMa perynsuuu koluyecrsa PHK, cuuresupyenwux 3

OTBET Ha OHPGJIBJIGHHHG BHEWHNE WJAM BHYTPEHHWE CUTHaJW. B 43cT-
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HOCTH, 2TO CIpPaBeZNVBO 79 3MODHUONSABHOTO DP33BLTHA, DZE INMpPOHC-
XOAUT pe3Koe ypedudeHue CUHTe3da cHavaia JHK-nomoCHOlt, 3aTeL
pudocomaneHoii PHK. CreayeT OTMETUTH, YTO CONBW3A, IO CP2BHEHUD
¢ OaxkTepwAMu, CIOKHOCTH cunTe3a PHK y 3ykaproTOB BMECTe C OT-
CyTCTBMEM MYTaHTOB, IO3BOJAWINX NMPOBOAKTE KOHTPOND TPIXCKDLMULN,
ZenaeT CPaBHUTEIBHHE NCCNEZOBaHNA cuHTe3a PHH Ha Bucmix opra-
HU3MaX BECBM3 TpPYZAHHMM.

Tem He MeHee, HEJ@BHO NOABUIAMCE NEPBHE WUCCISLOEIHEUA TIKO-
TO NJ3HA. PadoTag ¢ KyABTypOi MeMUHEX (YuCpoCGasCTOR, [®OHCOH #
coapT, ( Johnson et al. | I974) OnucaaM KOAWUCCTBCHHUHE H3ME-—
HeHufl pasduyHuX kAaccoB PHK npu nepexoze wracrox 313 u 3T6 oF
COCTOfHUA NOKOA K COCTOAHKI pocTa. B pacTyuux xiaerkax 3T -
3Te6, COOTBGTCTBCHHO, B 2,8 u I,6 pasa Goasue pPHK, uewm 3 mOxC-
ANVXes KAeTKax, yposeHd MPHK BO3pscTI6T e€me CYUECTREHHER: B
4 pasa fias 313 u B 23 pasa nafg 3T6. B MapTOBCKOM HOMEDE KypHSE-
13 " Nature " 38 1974 r. B pazzeae " News and Wiews n
KODPECIOHACHT IC MOJISKYJAgPHON TeHEeTHHS OcO00 MNOAUYEpPKKB3ET 2~
3peBUyH HeOOXOAMMOCTE KONMYECTBEHHHX MCCHASAOBaHMII CHHT&3a poa-
EHX HJacc0B PHK ¢ HeAE0 HEXORISHUA KEKNX~T0 OCmUX CHUCTEM, PETY-
AUpywmx Opoxykumw PHK, 4TO, B KOHEUHOK CYeTe, HEOOXOZMMO ZJA
NOHUM3HNg MpOLECCca pa3BUTHUA .

B oMODUOHaNMBHOM DPa3BUTUN BBKHS HPOMCXOZAT HEOOHUYAMHO fpxie
KOMNYECTBEHHNE 1 KaUECTBESHHHE M3MeHeHVn cuHTe32 PHK: zZC 6 uscoz
cuHTe3 PHH NpauTWUYECKM OTCYTCTBYET, 33T€M DPE3KO @KTUBLpPyeTd
cuHTes crauana JHK-nozolnof, 3aTem pudocoMaarkoit PHK. Ham yza--
JA0CH MOKa3aTh, YTO 3TH U3MEHSHUA B KOAWUYECTBE K HaYECTEE CHHTE-

308 pa3HuX K7acc03 PHK cBasaby ¢ (WM MpeIBOCXMUZNTCA) UBLEHEHI-
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AMI B 0OmeM KOXWYECTBE U COOTHOWEHWY QOpM ()EPDUBET3, OTLETCTRShH-—
HOTO 3a CUHTE3 cooTzeTcTRywmux Tunoz PHK.

Ha crazuu cpezueil CnacrTyadw, KOLZa pe3KO aKTHUBMpyETCA Cli-
re3 PHK, cymmapuoe cozepwrauue PHK-noauMepssw B AApaX 303DCCoLat
Gonee, uen B 800 pas (Tad6a.I9 ). BTOT pesynpTaT CBUAETEMNHCT. -
@T 0 TOM, 4YTO KOoauyecTsO PHK-moJamMepa3w MOmET CWTH LaMRLM (2K~
TOpOM KOHTpOXNs ypopHs cuHTe3a PHK.

0 ToM, uTO aKTuBauua cuHTe33 PHK npuumHEO CBA34Ha C yBeny-
YOHHEM KOJNMUECTBI, @ HE TOJBKO axTwBHOcTW PHK-momuMepas B SIpaX,
CBUISTENBCTBYET TaKke crezyowuuit npoctolff pacueT. Ha B-uacosol
cTazuu 3apozpm cozepmuT B 20 pald COoNpmuee UUCAC gzep, UCH 0o 5-
YaCcoBOU CcTayuu, T.e. He meucce 95% Bmcex sgep 8-uaCOBOT'C LuDOXLLG
ABAAKLTCH HOBuMM. CODISCHO ZaHHEM 3BTOpaZKMOTpa(um OrOIO 204
BCEX SAEp CYCNEH3UM M3 8-~4yuCOBWX 3a POZHUEH aKTABHO YUECTLyI =
cunrese PHK. CiuezopaTenpHO, CyuME8DHAS aKTUBHOCTE SAEPHEX CyCled-

3uli 3 8-4acOBHX 3apOZMLEl O0ECNeuyMBaeTCH HOBHMY KOMUUCCTHIMH

Azepuux PHE-moxnumMepo3, a He @KTUBSLMEH HeOOALLOTO 4MCIE €585,
“yHscae oBaHHENX" ¢ 5-uacoBOil ¢Taau.

: B KOHTpOJIe 00mer0 ypOBHA TPAHCKDHMNINWH MMeeT BHGUCHHE, 10—
BUAUMOMY, HE TOJBKC 0C0umce KoauyecTsO PHE-nomimiepas B sipax, it
U COCTOfHME 3THX (EPMEHTORB B CMHCHE ¢BAau ¢ JHK-maTpiusu.: {czo-
Gozkwil ¥ cBA3@HHwi (epMeHT). HeMu mnepsue obHapyweHa (peszes 1Y,
3,B,B) woppenauus MExAy HEANYKEM B CBOOOZHOM COCTOAHXN 3 ﬁﬂpax
ONpeZie TeHHOW (OopMH (PepMEHT2 U IIOZBEMOM  MHTEHCHUBHOCTU GHHTC33
cooTBETCTBYWUETO KNacca PHK: HMa CcTazuy OJacTyiw, KOTIE B £7Lix

MHTEeHCUBHO cuHTesupyercs J-PHK, & cunTes pPHK npskTvUueCKl: OT-
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cyTcTByeT, oGe BopMy (GepuenTa oGHepyHuBamTcﬁ B 8ZPE B CEAZOH~
HOM C XPOMBTHHOM COCTOfEXI, HO TOXBKO I OpHMa, OTHETCTHCIHIS
3a cuHTe3 L-PHK, zussnseTcs B cmoGoznom (MusGuTouxom") cocTos-
Evi. Ho cTazvu DoCTDYZH, XOTA3 B SAP3SX 2KTURHO CUHTE3LDyeTes]
pPHK, B3 AZpex noaBiAeTcs CcBOOOZEas dopua depuexra I, OTBETCT-

BenHasg 32 cuyTe3 pPHK.

Uamenswonggcs J0Kaau3znua nonvMepa3 B DOHNEM DU3BUTIHD

Bwme 1969 r. Jioe6 u zp. { Loeb et al., 1969), uccrezys
IHK-nonzMepe 3y - Pa33xBanMXCH 2MOPUOHOR MODCHOTO ex3, OCHIDYEY-
AW, UTO BO BDPEMS DPIHHETO SHOPHMOHESABHOTO pa3BUTHS NPOUCXONMT
OYEHD HE3HaUNTGIBHOE WSLEHENME cOzepxauusa GepMenTa B pacyeTe
He ueawi! sgpozwi. OAHOBDEMEUHO ONM HaCAWAINAY 33METNOE BO3PLC—
T3HME NPOUCHT2 3KTUSHOCTYM, CLA3SHIOW C AZEDHOU (Qpaxuked ¥ ma-
pannensyoe cHugeHue JHK-mommena3HOM 8XTHBHOCTM 3 LMTOMJIE3Ma-—
THUSCKOW (paxluM. B KauecTse MEeXaHusMa, OCDBACHAKNEDO 3CE 3TU
(GaxTH, 3BTODH NPEZANOJOKUIN BHYTPUKICTOUHYK MUIpalun AHK-nmoxu-
MEDa3HW W3 UUTONA33MH B AZpax. CXOZN3f Ka8DTUHZ ONJZ BWADICHS
Hany s PHE-MONMMEP33 PIHHETO 33pOoAxus BbwHA. B poageae I,
3,/ MpuBeZEL L3HHNe O HeAUUu¥ sanacs ofenx Qopm PHE-nmoxiveps-
3y B LUTONAZ3ME BMOPMONOZ EBWHE CTAZNMM MODYJH, ¥ MOCTENCHHOM
MCYE3HOBEHUNM M3 LUUTONAG3My CH2uanaa II, a 3aTel i nepnolt Qoply
PiK-nonméepas. CONOCTaBNeHNE 3TUX PE3YyTBTETOB C AAHHWMM pa3fe-
1z I1Y,3,E 1m0 pesxouy ypennuenul coXepxsiusg PHK-nommiepasy s
AZP3X Ha cTaxuy 8 wacon M OTHOCUTENBHON HEYUBMEHHOCTH CYLM2DIO)

-

PHH-nonuMeps3HOl @KTHDHOCTH COXWCUIUIUPOSIHHWX NPENapaTos INO-
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JUMep33 U3 LCJWX Jupoauuel: MNO3BOASCT NpCHnOfow1Ts, YTO, IO
KpakHell Mepe, NEepBafd, U HOUOONCE 3IHAUUTEJIERHAA aXTUB3UAA CHHIE-
3a¢ PHK B aAzpax DpOMCXOZuT 3& CUET NEpexona B sApa "MaTepUHCHI("
{urrTonnasMaTUYECKUX) 3anacor PHEK-nonuuepas. Hanmyue LUTONAS3-
MaTHueCKIX 3anacoB PHE-monmuepas 0TMEYajOCh JNA DAZE 3WCpHO-

HaIbHHX OCBEKTOB: IATYLKHN (Brachet a Livens|972), MODPCKOTO exa

/ ( Roeder a. Ru‘t’cev“_. 1972 ) =u KCEHOMY ¢ (Reeder et aL., 1971 ).

i

HpencTaBﬁﬁ%;qggﬁ@unonﬂg ONp3BAaHKLK, YTOOHW B NEPUOA OLCT-
POTO DI3MHOEEHUA AZEP ¥ HUSKOH 3KTMUBHOCTU OeJKOBOTO CHMHTS3d =
UUTONNa3Me P8HHUX 3apozuuei, HeOOXOZUuMas CKOPOCTE H3PALKBIHUA
YPOBHA TPAHCKPUNUKY OCSCMeuMBaNaCh MUTpalKell Npenolpe30BaHHHX
@epMEHTHHX MOJEKYJN U3 NUTONA33MH B AZP2. B NONR3y TIKOIO 38-
KINYEeHUs TOBOPAT TaKKe aBTOpaAuoTpafuueckye ZsHHWe (Bypaakora,
u Kocromapors, I974) 06 OTCYTCTBUM CMHTE38 TDUITOH2H-COZEDHE—
uyx CeNKoB B BMOPHUOHSX BBIHE, N0 KpaliHeid mepe zo I0-ro uaca
pa3BUTUA.

B 3agawuenue XOUETCH NOJUEDKHYTH yZAOOCTBO ONUC3HHO! crcTe-
MH ZNA U3yyeHUs OOWUX PETYNHTOPHHX MEXIHM3NMOB. TPIMCKDUILIIL.
AKTALILKS TPANCKPUNILMKY COMPOBOKALETCA PERKUM YREILMMCHNGM {0Jii-
yecrea PHK-monuMepaa B gzpax. [eperanyeHne xapaKTEpa CUHTE 2
PHK c¢ IHK-nozoGHoi#t Ha cuHTe3 u [HK-nozoCuol#t 1 pudocourof PHK
CONPOBORLEETCA CYLECTBEHHHEM HSMEHEHIIEM Hacsops PHH-NOMknepsd.
Kpome TOro, COTNSCHO ZA2HUHL MOJEKYJAARHOE TUCpHAL3&LMH, HEOJLu-
HHE 1 fADKHE LBMEHEHus CBoOlicTs cuHTe3upyemux PHEK (Pauwycu Ap.,
I%68) no3pOaANT HOHTPOJUDPOLSTH AAEKBATHOCTH CLHTE3a in vitro
7 in vivo (Kajuwauu u 7mp.,I1974). Laapxelimas 0TPalOTHA CHC-

Teé CHHTe33 PHK Ha XpomaTuHEe Pa3HHX CTazuil ¢ MOMOWEBID OULEHIILX
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roMonornynyX PHE-monumepas mOo3BOAMT, BEPOSATHO, NMPUCHISHTECA K
NOHVMAHUK MOMEKYAAPHNX MEXBHM3MOB KOHTPONA M peTyusluy AegTelb-
HOCTH I'€HOM3a B EMBOTHHX HJIETKEX, M,B YaCTHOCTH, B NpPOLECCEX

pas3suTua ¥ IuddepeHLMPOBKH.



-130-

JI. BH{BOZH

I. JHK-3asucuMas PHE-nmonuMepass COuNs COANOLIN3UDOBIHE -
YaCTUYHO OYNMUEHE ¥3 I'OMOTEHETOB fAAED M HEAuX 3apOAHueil 03pyun-
BIHUEM NIDU BHCOKO{ HOHHOR cuXe ¢ NMOCHeAyOUMMM NEepEeOoCaIRASHIALY
1 xpouaTorpaduueckuy paszencHyuen Ha JEAE-cedarnexce. Ilokassno,
YTO H3 BCOX UBYYGHHHX CTBAMAX KIK B LUEJHWX 33pOAuWAX, TaK U 3B
fApax 3apoAnueit BBOHA COIEPRETCA, KAK W ¥y APyIHX 3yKAPUOTOL,
nonumepa3n gopu I u II, nepnss U3 KOTODHX 8KTUEHA B MPUCYTCTRMMU

Mg  npw nHusKOHf woHHOR cule ¥ He yrueTaerTca o —aMaHWTIHION,
@ BTOpas TpelyeT KOHOB Mn2+ M BHCOKOY wMoHHOR cuiy i noji-
HOCTEI0 GIOKMpYyETCA o =3MIHUTUIIOM,

. 2. JeTalpHO U3Y4YEHO BIAUAHME M8paMeTpPOB pEeIKLKK (TCuneps-
TYPH M FAMTENLHOCTH MHKYO3UnM, KOHLUCHTPaUUM COJdeil GMuOiusl,
MATHUA M MapraHuy) U Zeldcroue ok —gmanuTuHa Ho PHE-nox:icuoa-

Hy0 GKTUBHOCTE MIOJUPOEBAHNHEHX fAHAED U COJIIOGHJIMBI‘IPOBBIEHHX naeia—-

HH ONTHMaNbHNE YCHAOBUS ANA IuGDepeHUusIbLHOTO BHABASEUR QKTHD-
HocTeit I w II Gopu PHK-moyumepas B M30AMPOBAHHEX AIpEX.

3. syyeno BaugHue oK -aMaHUTKWHA Ha cuHTe3 PHK B cucte-
M3X in vitrd B 33@BUCHMOCTM OT yCJAOBUA I[pPOBEICEMT DE3KUKM.
[loka3aH0, 4TO CTEHEeHh yrHeTeHus cuuTe3da PHEK oL -aMalkTHHON
CYWeCTBEHHO DI3ANYHE NPU DP33HHX MOHHHX CUNBX U TEMIEepaTypax
MHKyGauuu.

LellaeTcs BWBOZ O NPUHUMMMBJARHCH HEOAHO3HaYHOCTH "KL —2Lo-~
HUTVHOBOTO!" TeCTa KaK METOZa OUSHKM alCOIKRTHHX npomopwii I

II fopu PHE-momunepas B HEOUMUESHHHX (PEPMEHTHHX CHCTEMAX.
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4, KomOunanuueil craHzapTHOR OmoxXumMuuecKOf W paguorpaduycc-
KO#f MeTOzuk MOAPOOHO ONUCaHA AWMHBMHMKE JHZOTSHHOH PHH-nommnie-
Pa3HO# @KTMBHOCTYM WIOJUPOBAHHWX AZEDP B XOJAe 3MOPMOHANBHOTO pa2z-
suTUA. [IOKa3aH0, UTO AZP3, BHACICUHHE YEpe3 YaCOBHE UHTESPBIIH
B nepuox GnacTyasuuu (nNepuoz pe3KOit aKTUBAUUY TPSHCKPWIILYUAI =
3apOZHLE ), OCHAPYKMBAWT CWCTPO BO3PACTAMIYH SKTHBHOCTE, KOTO-
pas NOCHEe C¢Taauu ON3CTyiAN CHUMEETCH. JCUNSHME CYMMSDHOTO CiH-—
Te¢3a PHK Ha cTazuu OnacTyid MPOMCXOZKT BO BCEX ALPEX CyCHEU3uH
OZHOBPEMEHHO,

5, llyreu conocraricHun PHH-nmozmumepa sHOY axTULOCTY W30AN-
POBGHHHX SAZEp M CONWOWAN3UDPOBBHHNX (NOAHOCTEL JHK-3apucuMuX)
NMpenapaTOB B NPUCYTCTBUI W3CHTHKA romonorwuydo# IHK noxkazsho,
YTO ONUCaEHWe u3MeHeHMs PHK-nOamuepasHOi aXTUBHOCTY V30MMPODIH-
HHX fifep B XOZe pa3BUTHUR HABIAAKTCA CASICTBHEM COOTBETCTRY WX
n3MeHenuit B cyMMapHoM cozepxoHuM PHEK-nonumepas B appax. fAeia-
€TCH BHBOZ, UTO YyPOBEHb TDAaHCKPUNUMOHHON 3IKTUBHOCTM fAfSp pel-
HYX 3a3pOoZume} BBWHA KOHTPOJIMPYETCH KOJIUYECTBOM B HiX PHK-moxi-
Mepas.

6. [IOK33aHO, YTO H2 BCEX NH3YUEHHHNX CTaZLAX paspiuTen (0T
MOpPYJN 20 OPTBHOTEHe3d) AApP8 cozepxsT 00¢ Qopuu PHY-mon:mescau,
HO H@ CTazuy MOpyJiH 066 (QOpMN TPEKTUYECKM LUEIMKOM CIA33HY <
IHK, Ha cTazuu OmacTyndx cBoOGozHa auue Hopma I, a8 HE CTaduAx
TECTpyiu ¥ ODPT3HOTEHEe33d CBOO60AUS MpeUMYmEeCTEEHHO Jopua I. Je-
A3eTCA BHBOZ, YTO COOTHOWEHNiie CUHTe30B "[HK-nozoOHuwx" ¥ nuldo-
coMaasEux PHE in vivo goppenupyer ¢ HamUUiEM COOTIETCTRYW-

nix gopu PHEK-nmoaumepas B AZpaxX B CBOCOZHOM COCTOSHUY.



-132-

7. YCTBHOBJAEGHO, YTO LMUTONN33M3 32DOANNER CTazuy L:0pYLH
cozepkruT 3anac PHK-moamuepssw ofeux @opM., B xoze pazsutla u3
UMTONMNa3My ucyesaeT cHauanae [I, a nmorom u I dHopue. lernaerces
IpeINoNoRerue © nepexoze PHE-MoAuMEpas M3 LUTONNI3IMH B fAIDPE B

Nepuoj GHCTPOTO HOBOOGPBB3OBAHWS SAEP M aKTMBALMy cuuresa PHE.



Bupaxan InyGoKyn GIaroLAPHOCTH HAYYHOMY DPYKOBOTUTEND —
IOKTODY Cuonormueckrx Hayx K.A.Keduanm 3a OpeloCcTaBIEHHYD

TGy i NOCTOAHHYHD IOMOWD [DA MPOBENEeHUM pasdoTH.

T'nyGoxo npusHaTeNeH KaHIuuaTy OUOJOI'MYECKUX HayK
J.H.Tayse # raunupatTy GUONOrMYeCKUX mayk A.A.HocToMapoBol
38 OONIepRKy L I[IOMOME [IPY BHIOMHEHZM IauHO{ pasoTH.

Bupaman ¢BOW IPA3HATEABHOCTEL IUpeKIIUA VHCTATYTA MOJNEKY—
agproi cuogmoruu AH CCCP n xosmnexTuBy JadopaTopius (yHKITUORANB
HOY 2H3UMONOTKM, BO3TJIABNAEMO{ axazemuxom A.A,BaesBum, rue

BHIOJIHEHA HACTOALaA padora.
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