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IMPOTUBOBOCIIAJIMTE/IBHBIE CPEICTBA

1998 Tom 61 Nel C. 44-50

HOBOE CBOUCTBO ACMNUPUHA U OPYITUX CANULIUIIATOB.
UX CNOCOBHOCTb K N’EHEPALIUM PALUKANOB 3A CHET

XENATUPYIOLE-OKUCNAIOWENO OEACTBUA HA KATUOHbI XENE3A

10. M. MeTpeHko, 0. A. Bnagumupos’

VY CTaHOBJIEHO, UTO CATHLIMIIOBAsA KUCJIOTA, CBA3bIBAS MOHB! 3aKHCHOTO XENe3a, HHIyUHpyeT
€ro OKHMCIeHHe IO OKHMCHOH (OPMBI MOJIEKYNAPHBIM KUCIOPONAOM € FEHEpalueH Mpy 3TOM
aKTUBHBIX GopM KucIopoza. [To3ToMy canuiunoBas KUCIOTa MOKET 06pa3oBBIBATh YCTOHYH-
BBIE KEE30CANHUNIATHRIE KOMILUIEKCH TONMBKO C OKHCHBIM JKENE30M, IPHYEM CPOACTBO Y
CATMLIMJIOBOM KHCJIOTBI K OKUCHOMY ejle3y BbIllie YeM Y O-Q)€HAHTPONIMHA W HHXE YeM Y
3JITA. B npucyTcTBHM ackopbaTa B CHCTEME C CATMLILIOBOH KHC/IOTOH H HOHAMH ene3a
MOKET MITH HENpepHIBHBIN MpoLece panukartoobpasoBaHHs, 06ycC/IOBIEHHBIA YepeayoLu-
MHCS UMK/IaMH OKHCJIEHHs / BOCCTAHOBJIEHHA HOHOB jKeJle3a 3a CYET COBMECTHOro NelcTBUsA
Ha HHMX CaTHLMWIOBON KHMCMOTHI M ackopbara. KoJOpHMETPHYECKMM METOIOM M METOAOM
BHYTPEHHEr0 CTaHapTa ONpeesicHO HCXOAHOE CONCPIKAHHE CANMLMIOBOH KHCIIOTEI B KOM-
MEpUECKHX Mpenaparax acriupHHa H €€ HHTCHCHBHOE 00pa3oBaHHe NpH 3Ha4eHuax pH, 6us-
KMX K u3nonoruyeckuM. B npenaparax acnHpHHa nocie UX MHKy6aunu rnpy pH 61u3kux k
$U3UONOrHYECKHM PETHCTPHPYETCH MPOLIECC YCKOPEHHOrO OKHUCIEHHS 3aKMCHOTO JKejlesa ¢
ofpazoBaHieM aKTHBHBIX (GOPM KHMCIIOpOAa, 06YCIOBIEHHBIH, OYEBHAHO, CANMUMIOBOA KH-
CNOTOM, 06pasyroLieics 3a cyeT pacnana B TAKUX yCIOBHAX aClMpUHa.

KaruyeBbie c1oBa: acNUpHH, CATMLIMIOBAs KUC/I0Ta, FEHEPpALIMA PAIUKaoB, XeJaTHPYOLIe-

OKHUCJAKOLLIEE AEACTBHE Ha KATHOHBI XKese3a

BBEAEHUE

AcCnypdH W Jpyrue canuuunarsi, obaanas MHAPOKHMM
CMEKTPOM OHONOrMYecKOoro NEHCTBHA, N0 HACTOAMIETO
BPEMEHH OCTalOTCH B Yucie Hanbonee NMpUMEHAEMBIX Jie-
KapCTBEHHBIX CpeacTB B Mupe [4]. [lepcrnekTUBbl UX Aaiib-
Alefilliero NpUMEHeHHs 3aBHCST OT BBIABJICHHS HOBBIX
CBOWCTB M MEXaHU3MOB NeCTBYA NaHHBIX COCAMHEHHUH. B
MnaHe NMOHHMaHHS MeXaHU3Ma NeHCTBHA, B YACTHOCTH,
IS CATIMLMNOBON KMCIOTBI, IPECTABIAETCS BaXKHOH CIio-
COBHOCTH ITOTO COENHHEHHUS XeNaTHPOBaTh KAaTHOHBI Xe-
ne3a [1]. BaxkHocTb 310l cnocoGHocTH 00yCIIOB/ICHA TEM,
4TO, KaK MOKa3aHO B JIMTEpaType, HeKoTopble OHONMOrHYe-
CKM aKTHBHbIE COeIMHEHHs, CMTOCOOHbIE XeNaTUPOBaThL HO-
Hbl AKe€l1e€3a, Ha CaMOM JgJIC obnanaT XeJlaTUupyroule-
OKHCJIAIOIUMMH  CBOMCTBAMM B OTHOIIEHMH KaTHOHOB
3aKMCHOro xene3a. Hanpumep, 3To nokasaHo 1ns TeTpa-
UMKITHHOB [3], 4TO M03BOMI0 chOPMY/IMPOBATH B JIUTEPA-
TYpe HOBBIH B3IJIAA Ha MEXaHM3M UX aHTHOAKTEPHATIEHOTO
M TOKCHYECKOro NeicTBHS.

[oaToMy, Liebto JanHoH paboThl ObLIO BBIACHUTL 00-
AajaeT JIM CATMLIMIIOBAs KUCIIO0TA U CATMLMIAT HaTPHs Xe-
JATUPYIOLIE-OKHUCIISIOWNM JeHCTBHEM B OTHOLUEHHH Me-
TAJUIOB [EPEMEHHOM BaNeHTHOCTH W COMNPSKEH JIM 3TOT

! dakyasTeT dyHIAMEHTAIBHOR MeIMUMHEI MOCKOBCKOrO Tocy-
JapcTBeHHOTO yHHBepcuteta uM. M. B. Jlomonocora, Mocksa,
119899, Bopo6beBbl ropsi.
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npouecc ¢ reHepauueil akTUBHBIX GOpM kucnopoaa. Hro
Kacaercd acnUpHHa, TO B JIMTEPATYpe UMEKOTCH yKasaHHs
Ha TO, YTO ALETUNCATMLIWIOBAs KHCJIOTa, B MOJIEKYJIE KO-
TOpO#t GoKMpOBaHa TONBKO (eHOMNpHAA IPynna, He 06pa-
3yet xenaros [1]. [loaToMy, B OTHOLUEHHHU aClIMPHHA, Lie-
npl0 paboTel ObLIO MPOBEPUTH €ro CHOoCOOHOCTh K
reHepaldy pamgMKalioB 3a CUET XeIaTHPYIOLLE-OKUCIIIO-
ILero JeHCTBUS HA MOHBI JKeje3a, BO3MOXKHO, TOCPEACTBOM
00pa3oBaHusl CAMLIIIOBOH KHCIIOTHI TP €ro pacnaze.

METOAbl UCCNEAOBAHUA

B ’KcrepuMeHTax HCHONB30BATH CATHLUIOBYIO KH-
cnoty (“Chemapol”), aueTnicaniumnIoBYO KUCTOTY (KOM-
Mepueckue npenapaTs! acnupuna, “Brand”, CLIA), canu-
uMnaT Hatpus (x.4.), ackopbar, karanasy (“Boehringer”),
tpuc-HCl Oydep, DITA, o-peHaHTPONHUH, COH ABYXBa-
JIEHTHOTO M TPEXBAJIEHTHOTO )KeNle3a, EPeKKCh BOJOpOaa
Mapkd X.4. CrnekrpoOTOMETPHYECKHE HCCIIEN0BAHUA
nposoaunu Ha criekrpogotomerpe CP-18. unHamuye-
ckyro (oromerpuio npoBoaunx npu A = 500 HM Ha ycTa-
HOBKE, OCHOBY KOTOpPOH coOCTaBiisl (OTOKOIOPUMETD
K®K-2M ¢ BcTpoeHHO! MarHMTHOH MEIIAIKOH M HeEmno-
CPEACTBEHHBIM BBOJOM CHIHAJIOB OT (JOTOKONIOPUMETPA B
KOMITBIOTEP Yepe3 creunanbHbii Moxyns [3]. Komuuect-
BEHHOE onpeneneHue HOHOB Fe(2+) B peakLIMOHHOM cpene
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Puc. 1. CniekTprl CBETONOIOLIEHHS KOMILIEKCOB CANMUMAOBOH KH-

CJIOTBI C OKHCHBLIM H 3aKHCHBIM JKEJIE30M TIPH Pa3iH4HbIX 3HAUCHHUAX
pH. .

PeakuuonHas cpena usHayaneHO comepxkana: (/) — 30 MM Tpuc-
6ydep, 1,0 MM camnuunosas kucnota, 80 MM FeSQ,, pH 7,0. Cnie-
KTp cHAT, cnycTs 10 MHH nocne BBoAa mocneanero pearenta; (/K)
— TOT *e obpasel, yto u (/ ), Ho B ycaoBuax pH 2,5; (2) — Tot xe
obpasew, 4o u (/) nocne noBenenus B HeM pH no 5,0; (3) — (2)
nocne nobeaexus pH no 2,5; (4) — (3) nocae noseaenuns pH BHOBB
1o 7,0; (5 ) cocras cpeast: 30 MM Tpuc-6ydep, 1,0 MM canuuunoBas
kucnora, 80 MkM FeCl,, pH 2,5. Crektp cHAT 4yepe3 10 MuH nocne
BBOZA MOCTEIHEro peareHTa; (6) — ToT *ke obpasew 4to U (), HO
nocne noseaeHus B Hem pH no 5,0; (7) — (6) nocne nosenenus pH
10 7,0; (8) — (7)) mocne nosexenus pH BHOBB 10 2,5.

OCYILUECTBIISIN 110 PEAKLUH C 0-(HEHAHTPOIUHOM KOJIOPHU-
MeTpHYECKUM MeTonoM [3].

PE3YJIbTATbI U UX OBCYXAEHUE

[Tpu cBA3bIBAHMU OKUCHOTO KeNe3a CaMLIUIOBOM KH-
CNOTOHN N3MEHsETCs ee CIIEKTP mornoueHus. Kak BUIHO U3
puc. 1, IpH TaKOM CBA3bIBAHUH MOABNAETCA MAKCUMYM I10-
riomeHus B BUOMMOH obnactd criekrpa. OueBUAHO, UYTO
M3MEHEHHE CMEeKTpa MOIJOLEHHS CBA3aHO ¢ 00pa3oBaHu-
€M KeJe30-CATULMIATHBIX KOMIUIEKCOB, NNOIy4aeMbIX TpH
CBS3bIBAHUH CANMLUIIOBON KHUCIIOTH! C OKUCHBIM JKEJIE30M.
ITpuyeM, U3MeHeHHe CieKTpa B BUIMMOMH 06nacTH ABIAET-
¢ pH-3aBucumMbiM. BunHo, yto HauGosbluas mnorioiua-
TeJlbHas cnocoBHOCTh CHOPMHUPOBAHHBIX HXKE€30-CATTHLIH-
JIaTHBIX KOMIJIEKCOB B BUAMMOMN 061aCTH NMPUXOAUTCS Ha
pH 5 ¢ maxcumymom nornomwenus mpu 500 uM. Ilpu pH
2,5 MaKCHMyM [OIJIOLIEHHUS PETUCTpUpyeTCs MpH 540 HM.

Yo KacaeTcs 3aKMCHOTIO XkeJe3a, T, KaK 3TO BUAHO U3
puc. 1, U3MEHEHHs CreKTpa MOIJIOLIEHHS CalHLUUIOBOH
KHCIOTBI 1IOC/Ie ee MHKYOalHUU ¢ 3aKMCHBIM JKeJIe30M IpU
3Hadenusax pH 2,5 He peructpupyercs. B To ke BpeMs B
cnyyae HMHKyOauuu oOpa3sua caJlMuWIOBOH KHUCHOTBI C
3aKMCHBIM XeJ1e30M NpH 3HayeHusaX pH Onu3kux k Qusuo-
JoruyeckuM HabirogaeTcsd H3MeHeHHe CIIEKTpa MX MOrno-
weHus. [ocnenyrouee nsmeHenue pH B Takux ofpasuax
BbI3biBaeT pH-3aBUCHMEIE W3MEHEHHs MOTOLIEHUS, NpHU-
4eM, YTO BaXKHO, xapakTep Takoro pH-3aBucumoro uzme-
HeHHs IOTJIOLICHHs B 3TOM Clly4ae aHalloFHYeH TOMY, YTO
Habmonaercs B Cllyuae ¢ OKHCHBIM Xene30M (cM. puc. 1).
B yactHocTH, mpu pH 2,5 peructpupyercss MakCUMyM IO-
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Puc. 2. OxucieHre 3aKHCHOTO jxene3a KMCJI0pOJOM, KaTalu3upye-
MO€ Ca/IMIIM0BOI KUCAOTOM.

B o6pasiibl, H3Ha4anbHO conepxaune 30 MM tpuc-6ydep, 0,158 M
NaCl, 10 MM canununara npu pH 7,0 (A) u 6,5 (B) B MoMeHT, 060-
3Ha4YeHHBIH cTpenkoi Fe?* sroannu 20 MxM FeSO,. Yepes onpene-
JIEHHOE BpeMs Nocne BBOAA xkese3a B cayuae (/ ) — yepes 60 c; (2)
— yepes 180 ¢; (3) — uepes 360 c B (@) M, COOTBETCTBEHHO yepe3
60 c; 240 c; n 470 ¢ B (6) B o6pasub! BBoAuaK 0,5 MM o-deHnanTpo
nuHa (MOMeHT BBoja o6o3HaueH crpenkoii O). [locne BbIxOna KPH--
BOIf Ha MJaTo B MOMEHTHI, 0003HaYEHHBIE CTpENKoi A B 0bpasusl
BBOAMIH 5 MM ackopfaTta Aisi BOCCTAHOBIEHHS OKMCIICHHOTO Ha
JAHHBIA MOMEHT KeNe3a M ero KOJIHYECTBEHHOM perncrpaunu (do-
TOMETPUPOBaHHE € MOMOILBIO 0-HEHAHTPONMHOBOrO TecTa). B (4)
cpela He colepxalla caluuuiaTa, Ho anmpuopHo coaepxkana 0,5 MM
o-peHanTponuHa. 1 — 2 cm. 1LITpuxoBOit MMHUEH NOKa3aHbl PE3yib-
TaThl, BBIUTOJHEHHBIE ¢ acnupHHOM (20 MM), nocne KpaTkoBpeMeH-
HOro aeiictBus Ha Hero pH 10,5.

raoueHus npy 540 HM. OZHUM U3 OOBACHEHHH 3TOMY MO-
XKET CITYXHTh NPENoaoKeHHe, Y4TO CATULIMI0BAs KACIOTa
CBA3BIBAaET 3aKHUCHOE XeJie30, 00pasys OeCLBETHBIE KOM-
TUIEKCHI, U 3aT€M KaTaTU3UPYET ero OKHCJIEHHE A0 OKMC-
HOii (G OPMBI, C KOTOPOH M CYyILIeCTBYeT B BHIE OKpallleH-
HBIX XKeJe30-CATULUIATHBIX KOMILIEKCOB, T.€. aHANOTHYHO
TOMY, YTO WMEET MECTO B Cly4ae C TeTPalMKIMHAMH, O
4yeM 0TMevanoch Bhlile [3].

JaHnoe npennosioxeHue MOATBEPXKAAETCA pe3ysbTa-
TaMH, TIpeICTaBNeHHbIMH Ha PHC. 2, HA KOTOPOM BUIHO
4TO, MPU AvHamuyeckoll (oroMeTpun o6pasLoB, conep-
KallX CATMLMUIOBYK KHCIOTY, B MOMEHT BBOJA B HHX
3aKHUCHOTO )Kejle3a PerUCTPUPYETCS BO BPEMEHH pOCT Ofl-
THUYECKOM IUIOTHOCTM MNpU AJMHE BOJHBI, ABJIAMOLIEHCS
AHATUTHYECKM 3HAUUMOMN U XapaKTEpHOH A NOIVIOLICHHUSA
KeNe30-CalMLIMNIaTHbIX KoMmIekcoB. [Ipy BBoze B Takue
0o0pasiel B pa3Hble MOMEHTbl BPEMEHH 0O-(EHAHTPOIHHA,
3¢ deKTUBHOTO XeaTopa MOHOB 3aKUCHOTO Xene3a, obpa-
3YIOILEro ¢ HUMHU CUJIBHO ITOrJIOLUAI0LHE KOMIUIEKCHI, pe-
TUCTPUPYETCH CKa4YOK poOCTa MX ONTHYECKOH IJIOTHOCTH,
npuyeM, YeM no3xe ObUl BBEAEH O-(DEHAHTPONUH, TEM
MeHbIIeH aMIJIMTY /bl PErHCTPUPYETCA Takol ckadok. Ec-
JIM Xe B Takue o6pa3Lsl cpa3y nocne o-QeHaHTpoJIMHa 10-
MOJHUTENIFHO BHOCHTL ackopbaT, pereHepupyrouii
3aKHCHOE KEeNe30 U3 OKHUCHOTO, TO B OTBET Ha 3TOT BBOJA
PETHCTPUPYETCA HOBBIH CKAa4OK ONTUYECKOH IJIOTHOCTH.
CyMMapHBIii CKauOK ONTHYECKOMN MJOTHOCTH OT BBOIA O-
¢eHaHTpONHHA M CNEAYIOLIEro 3a HUM BBOAA ackopbara
MOJIy4aercs Bcera OOHWM M TeM JKe BHE 3aBUCHMOCTH OT
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Puc. 3. O6pa3oBaHKe KOMIUICKCOB CAMUH/IOBON KUCIOTHI C OKHC-
HBIM JKE€30M, TONyHaeMBIM B PE3YJBTATE KAaTATHIHPYEMOTO €Io
OKHC/IEHHS  3aKUCHOTO KeNe3a M MX . BOCCTAHOBJIEHHME ackopbaToM

(A). .

Hcexoaneiit coctas peakuuoHHo# cpeasi: a) 50 MM Tpuc-Gydep,
1,0 MM canuwinosas kucnota, pH 7,0. B MoMeHT 0603HaueHHbIH
crpenkoli Fe?* B cpelly AONONHHMTENEHO BBOANIH COOTBETCTBEHHO
0,1 MM FeSO,; HC| — consiHag KMCNIOTa B KOJHYECTBE, HEOOXOIH-
Mom ans noseneuus pH g0 2,5; A — 0,05 MM ackopGara, Fe** —
0,1 MM FeCly; 6) nanHsie 0 paspymesun Fe**-catuumnaTHeX KOM-
miekcoB JTA u o-penanTponuHoM. MomeHT BBoaa DATA u o-¢e-
HaHTponuHa B 06pa3suel, nocie o6pasoBaHus B HuX Fe**-canuuunar-
HbIX KOMIIJIEKCOB U repeBoaa B Hux pH 10 2,5 oTMe4eHs! cTpekoii ¢
HAIMHKCBIO COOTBETCTBEHHO J M O.

TOTO, B KaKOE BPeMs JIaHHad 1apa, TO CTh O-(QeHAHTPONHH
1 ackop0ar, BBOZUIIH B 00pasubl C MOMEHTa CMELIEHHA B
HHUX 3aKHCHOTO JKelie3a ¢ CAJTMLIOBOH KHcoTol. TakuMm
06pa3oM, ecnu HCXOOUTh U3 TOTO, YTO O-(PEHAHTPOJHH pe-
TUCTpHUpYeT B ofpa3liax colepikaHHe OCTaBLIErocs B HHUX
ellle He OKHUCJIEHHOTO 3aKHCHOTO )Kele3a C MOMEHTa ero
MCXOJHOro BBOJA K CAIHLUWIOBOH KHCIOTE, TO JaHHbIE
puc. 2 nedCTBUTENBHO CBUAETENBCTBYIOT O TOM, YTO CAJIH-
LMJIOBasi KUCJIOTA, XENaTUpys 3aKHCHOE ene30, KaTaliu-
3UpYeT ero OKHCIEHHE N0 OKUCHOU (opMBI, ¢ KOTOpOH M
CYLIECTBYET B BHIE >KeJe30-CATMLMIATHOro KOMNJeKca.
Peakiiua Takux o6pa3siioB Ha ackopOar, 0 4eM roBOPHIIOCH
Bhlllle, TAK)XE CIY)XMT NOATBEpXKAcHHEM 3ToMy. C nomo-
LIbIO YKA3aHHOTO O-()eHAHTPOIMHOBOrO TECTA YCTAHOBJIE-
HO, YTO CKOPOCTh KAaTaJIH3UPYEMOro CaauLHIOBOH KUCIO-
TOM OKHC/EHHs 3aKUCHOTO XeJie3a 3aBucut ot pH, npu pH
7 ckopocTh OKHCNeHHs Goneiie, yeM npd pH 6,5 (oM.
pHcC. 2). DKCIEpHMEHTAIBHO TAKUM Ke-00pa3oM YCTaHOB-
neHo, uyro npu pH Hmxke 2,5 yka3aHHi,m NpoLIecC KaTajlu3a
OKHCIIEHHs CANHLIMJIOBOH KMCIIOTOH 3aKHMCHOTO 3Xeye3a
NpakTHYECKH HEe PErHCTpUpYyeETCH.

Kax BHIHO U3 puc. 2 peds AEHCTBUTENLHO MOXET MATH
HMEHHO O KaTajli3e CalUIMIOBOH KHCIOTON OKMCIICHHA
3aKHCHOIO XKeJe3a, Tak Kak 6e3 Hee CIOHTAHHOI'O OKHCIIe-
HHS 3aKHCHOTO JXejle3a B OKMCHOE NpPH aHaJIOTHYHBIX YC-
NOBUSIX NPAKTHYECKH HE MpoucxoauTt. To, 4To calumIo-
Bags KucjaoTa Mnpd  3HadeHuaXx pH  Giau3kmx K
($H3MONOTHYECKHM, HeHCTBUTENBHO KaTalM3HpyeT OKHC-
JIeHHe 3aKHCHOTO XKeJje3a 10 OKMCHOIO, C KOTOPhIM YXe H
o6pasyeT ycCTOHYHBBIE XKeNe30-CATMLANATHBIE KOMILIEK-
Chl, MOATBEPXKOAIOT U ApPYrue AaHHbie, NMPEACTaBIEHHLIE
Ha pHC. 3, U3 KOTOPOro BUAHO, YTO NOC/e KOHTAKTa Caly-

0. M. Herpenko u I0. A. Baamumupos

LMJIOBOH KHCJIOTBI C 33KMCHBIM JKEJIE30M U CICAYOLIHM 3a
3THM M3MEHEHHEM ONTUYECKOM MIOTHOCTH C BHIXOAOM Ha
IU1aTO, BBeIeHHE B Takue oOpasLisl ackopbara NPUBOIHUT K
c6pocy ontuyeckoff NJIOTHOCTH [O HYJEBOIO YPOBHA.
C6poc onTHYECKO# MIIOTHOCTH 10 HYEBOTO YPOBHSI MOX-
HO OOBACHUTH BOCCTaHOBNIEHHEM ackopbarom Fe*-canu-
LMJIATHBIX KOMIIIEKCOB, 0Opa3OBaBLIMXCS paHee B pe3yJib-
TaTe  KaTalTM3UpYeMOro  CaMUMIIATOM ~ OKHMCIIEHHUA
3aKHCHOFO xenesa. To, uTo nepen BBOAOM ackop6aTa B pe-
aKIMOHHYIO cpely B Heilt ycranasnmupanacs pH 2,5, cBsa-
3aHO C HeOOXONMMOCTRIO HCKJTIOUHTH BO3MOXHOCTH OJIHO-
BPEMEHHO C BOCCTAHOBNEHMEM Fel'-canuumnaTHbX
KOMILIEKCOB TaKxxe U UX 06pa3oBaHus, 3QPEeKTHBHO Mpo-
HCXOIALIEro NpH HeUTpabHBIX WIH OGIM3KUX K HUM 3Ha-
yeHuax pH (cM. puc. 2). Eciiu y4ecTh COOTHOLIEHHE KOH-
HeHTpaLuuu ackopbata M MOHOB Xene3a (CM. puc. 3), To
NMpH  YCNIOBHAX, HMCKIIOYAIOWINX MNpOLECC 00pas’oBaHH.
Fe’*-canuumnaTHpIX KOMILIEKCOB 32 CYET KaTalH3a Calli-
LMJIOBOM KHCIIOTOM OKHCIEHHMs 3aKMCHOIO Xenesa JiQ
OKHCHOrO, T.€. IpH pH 2,5, BOCCTaHOBJIEHUE acKkopba.
OKMCHOTO JKeNle3a, HAXOIAMIErocs B COCTaBE CATHLM/IAT-
HBIX KOMINEKCOB, MPOUCXOAUT BCErda B CTEXHOMETPUH
1:2. O6 3TOM CBHIETENBCTBYET TOT (aKT, YTO NPHU MOCHE-
JyloleM nocie ackopbara BBOJE MOPUUH OKHCHOT'O XeJe-
3a B yKa3aHHble 00pa3libl perucTpHpyercs CHOBa CKaqoK
ONTHYECKOH MIOTHOCTH, NPHYEM, TOH e aMIUIHTY OB, YTO
M 110 BBOJa ackop6bara, cBuaeTenbCTByomuit 06 ob6pasosa-
HuM Fe3*-canuuunarHeIX KOMILIEKCOB 3a CYET CBA3bIBAHHA
CATMIUNOBOM KHCIIOTOHM 3TOr0 OKMCHOro enesa. Hosas
nopuus ackopbara, BBeieHHast B 00pasiibl, Kak 3TO BUAHO
U3 pHUC. 3, cHOBa cOpachlBaeT ONTHYECKYIO IUIOTHOCTH HO
HYJIEBOTO YPOBHA. DTO CBMIETENLCTBYET ONATH TaKH 0
TOJIHOM BOCCTAHOBJIEHHH ackopbarom Fe3'-canuumnar-
HBIX KOMIUIEKCOB. M 3T0 Nno/HOE BOCCTaHOBJICHHE NMPOMC-
XOIOHUT C Y4eTOM KOHLEHTpaluu ackopfara M BBENEHHC
Hepesl HUM OKHCHOTO )Kele3a ONATh TaKH B CTEXHOMETPhrr

"1:2 (cm. puc. 3). U3 puc. 3 Tak >xe BUIHO, 4TO nocne 06-

pasoBaHus B obpasuax Fe'-calMuMnaTHbIX KOMILIEKCOP-
perucTpupyeMbix (OTOMETPHYECKH IO CKa4dKy ONTHYE..
CKOM HJIOTHOCTH W IIOJIyYaeMbIX NPU CMEWMBAaHUH Calu-
LIMJTOBOH KMCNIOTBI € 3aKUCHBIM JKEJIE30M NpH NOCIENyo-
weM BBome B Hux OJITA (3ddexruBHOrO Xemaropa

* KaTHOHOB OKHCHOTO eJie3a), 06pa3syollero ¢ HUMH Hero-

FIOLIAIOILME B BUIUMOM 06J1aCTH KOMILTEKCHI, B CTEXHO-
Mmerpud 1 : 1 [1], Habmonpaercsa c6poc onTHYECKOH MITOTHO-
CTH TIPaKTHYeCKH N0 HyJIEBOrO YpDOBHA. 3aTeM IIpH
TMOBTOPHOM BBOJE B 3TH e 06paslibl yXe KaTHOHOB OKHC-

, HOTrO XeJie3a BHOBb PETHCTPHPYETCA CKAadOK ONTUYECKOH

IUIOTHOCTH, Npu4eM, ecnu nepen 3tuM DJJTA BBORMIOCH
CTPOro B 3KBUMOISIPHOM COOTHOLIEHHH K KaTHOHAM Xere-
3a, TO pa3Max CKayka PErHCTPUPYETCS TO! Ke aMILTHTY bl
KOTOpasi MMesia MECTO H INIpH MEepBOM BBOIE KaTHOHOB
3aKHCHOTO jKene3a, HabmonaeMol mocsie COOTBETCTBYIO-
mei nHKy6aluu ¥ nocnexyouled yCTaHOBKY B obpasitax
pH 2,5. JansHeluuit BBox HoBo# nopumu 3JTA B 3TH xe
o0pa3upl CHOBa: cOpachiBaeT MX ONTHYECKYIO MIOTHOCTh
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IO HYJIEBOro ypoBHA. B To Xe BpeMs u3 puc. 3 BUIHO, 4TO
0-EHAHTPOJIMH, KOTOPBIH 3 HEKTHBHO XeJIaTHPYET HOHEI
3aKHCHOTO Kene3a, ¥ He 3(Q(PEeKTUBHO OKMCHOTO, HCIIONb-
3yeMbli B Takux ombirax BMecto D/ TA, H3MeHEH S ONTH-
YeCcKOH IJIOTHOCTH HE BhI3bIBaeT. Bee 3TH HMaHHbIe TaKxKe
MOATBEPKIAIOT, YTO CaMLHIOBAsA KHUCIOTA AEHCTBUTEND-
HO KaTaJM3UpYyeT OKUCIEHUE 3aKHCHOTO XeJie3a 0 OKHC-
HOI'0, C KOTOpbIM M 00pa3yer yCTOHYUBBIE XKeje30-Call-
UMJIATHBIE KOMIUIEKCHI, TPHYeM, CPOJCTBO OKHCHOTO
Xese3a K CaTMUMIIOBOM KHCIIOTE OKa3bIBACTCA MEHBLIMM,
uyem y 3/ITA u Gonbine, yeM y o-peHaHTPONHHA. "
[ToMuMO canUUMIOBOH KHCIOTHI B paboTe IKCIEpH-
MEHTAILHO OBLIM HCCIENOBaHbI Ipenaparhl Caldumiara

HaTpHs MO Tol e cxeMe. Pe3ynbTaThl HCE/IEIOBAHHIA C Ca- -

JMLMIATOM HAaTPUS OKa3alMCh AHAOTUYHBIMU pe3yNbTa-
TaM C CaJMLKHIOBONA KHUC/IOTOH, YTO MO JIOTHKE HE YXUBH-
TeJIbHO, H0O peub B 060HX Cyuasx HIeT Mo cymecTsy 06
OIHOM M TOM e npenapate. [loguepkHeM, YTO O XenaTH-
PYIOLIHMX CBOHCTBAX CANMLMIOBON KHCJIOTHI, a, 3HAYHUT, H
CaJIMUMJIaTa HaTPUS B OTHOLIEHUU KaTHOHOB XeJie3a B JIK-
TepaType H3BECTHO, IMaBHBIM o6pa3oM, Giaronaps pabo-
tam D. Perrin [5]. OnHako BaxkHe#uit GakT 0 HATHYUH y
CaNMLMIIOBOH KHC/IOTHI (CaTMLINIATa HATPUA) XeIaTHPYIO-
HE-OKUC/IAIOLINX CBOMCTB OCTaliCd He3aMeUeHHBIM. A
MMEHHO 3TO CBOHCTBO MOKET MPUBOANTE K OHOJIOTHUECKH
BOXHOMY 3 deKTy — TeHepauuu PaiHKajoB, CIOCOOHBIX
30 dEKTUBHO MOBpEXAATh pa3lMYHbIE GHOIOrMYECKHE
CTPYKTYPEI [2, 6]. O TOM, 4TO XeNaTUPYIOLIe-OKUCIIAIOIEE
HeficTBHE CaTMUMIOBOH KUCIIOTH M CANIMLUNIATa HATPHUS Ha
KaTHOHBI 3aKHCHOTO Kelle3a NeHCTBUTENBHO COMPSKEHO C
reHepauren paluKanoB, CBHAETENBCTBYIOT AaHHEIE PUC. 4,
M3 KOTOPOro BMOHO, YTO IMHAMHKA W3MEHEHHS MOrJIolle-
HHMs 00pa3loB C CAMLMIOBON KHMCIOTOM MOcje BBOJA B
HHX 3aKHCHOIO Xelle3a CyLIECTBEHHBIM 00pa3oM 3aBHCHT
OT MPHCYTCTBHs B 00pa3lax ONHOBPEMEHHO C CATHLMJIIO-
BOM KHMCHIOTOM M KaTtanasbl. BUIHO, YTO kaTajla3a 3aMEeTHO
3aMeIJISeT KMHETHKY W3MEHEHHs ONTHYECKON ITOTHOCTH
00pasLoB ¢ CATHLIAIOBOM KHUCJIOTOM IOCjIe BBOOA B HHX
3aKMCHOTO Xele3a. Tak kak M3MEHEHHe ONTHYECKOM INoT-
HOCTH 00pa3LioB MPOHCXOMHUT B pe3yJbTaTe KaTaiusupye-
MOro CanHMLIMJIOBOM KHUCIOTOM OKMCIIEHUA 3aKHMCHOIO Ke-
fieza 10 OKHCHOTO, ¢ KOTOPbIM OHa Yxe U obpasyer
OKpalIeHHbIE JKee30-CalTuLUIaTHbie KOMILUIEKCHI, TO 3TO
03HaYaeT, YTO KaTana3a 3aMeIifieT CKOPOCTh OKHCIEHHS
3aKHCHOTO )Kejle3a, KaTATU3UPYEMOI0 3THM COeIHHEHHEM.
B cBoto ouepens, addekr karanassl, yuuThiBas ee QyHK-
IMOHANEHEIE CBOMCTBA, O3HAYAET, UTO B JAaHHOM NpOLIECCe
OmpelIeNIEHHYI0 POJib HIpaeT nepeKkuch Boxopona. Jdpyru-
MH CJI0OBaMH, MOXHO IOJIararh, YTO KaTajasa pa3pylliaeT
nepeKuck BOIOpOoAa, KoTopas o6pasyercs B MpoLecce, Ka-
TATH3UPYEMOTO CAJIMLMIIOBOM KHCAOTOM OKHCIEHHS 3a-
KHCHOT'O €JI€3a ¥ MMEHHO 3a CUYET 3TOr0 CHHXKAET COCTAB-
JAIOUIYI0 CKOPDOCTH OKHCJEHUS 3aKHCHOrO Kelesa,
00yCIOBNIEHHYI0 €ro HENOCPEACTBEHHEIM OKHCICHHEM
yXe CamOi NEepPEKUChI0 BOXOPOa, IO THIY peakuun Oel-
ToHa [2]. 310 yTBepKAeHHe Takxke 0GOCHOBBIBACTCH AAH-
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Puc. 4. doromeTpuueckas peructpauus o6pazoBaHus skeae30canu-
LMJIATHEIX KOMIIJIEKCOB MOAYYaeMbIX NPH KaTATM3HPyEMOM CaTHIIM-
JIATOM OKHCJCHHS 3aKMCHOTO JKE/€3a, M BIIMSHHE HA 3TOT NPOLECC
MEPEKHCH BOJOPOLA U KaTalla3bl

PeakuuoHHas cpena u3HayanbHO comeprkana: (/) — 30 MM Tpuc-
6ydep, 0,158 M NaCl, 20 MM canuuunar. Crpenkoit ¢ 0603HaueHH-
em Fe?* ormeuen momeHT BBoJa B cpeay 40 MkM FeSO,, a uepes
180 ¢ nocne BBoza Fe?* (B MOMeHT, 0603Ha4Y€HHOM cTpenkoit P) —
0,1 MM H,;0,; (2), (3), (4) ananoruuusi (/ ), HO peakLIHOHHas cpeaa
HCXOIHO NONONHUTENBHO colepyxkana karanasy B (2 ) — 0,01 MxM, s
(3)—0,1 MmxM, B (4) — 0,17 MKM. (6 ) — TOXe uTo H (4 ), HO KaTa-
J1a3a npeBapHTenbHo 6bl1a NpoMHKyOupoBaHa npH ¢ = 90°C B reve-
Hue 20 MUHYT (3Ta KpuBas coBnanaer ¢ 1-#). (5 ) — ananoruuno (/ ),
HO B MOMEHT, 0603HayeHHbI# crpenkoil (P) B obpasel BBOAMIHCH
0,1 MM H,0, 4epes 30 ¢ nocae seozxa Fe?*; pH se3ne 7,0, 1 =2 cm.

HBIMH pHc. 4. BUOHO, 4TO nepekuch BOJOpoAa, BBENEHHAS
B 00pa3upl ¢ CalHLMIOBOM KHUCIOTOH Nocie npeaBapu-
TEJBHOTO BHECEHHS B HUX 3aKHUCHOIO XkeJe3a, pe3Ko yCKo-
pA€T KUHETHYECKYIO KPHUBYIO M OHa GBICTPO BHIXOOHUT Ha
TOT %€ YPOBEHb, KOTOPBIH JOCTUTaeTcst CO BpeMeHeM 6e3
3K30r€HHOMN MEPEKUCH, T.€. [IPH OKUCIIEHUHU 3aKUCHOIO JKe-
Jie3a, KaTalnu3upyEeMOM CaIMLNIIOBON KMCIOTOH OOBIYHEIM
nopsaakoM. To, yTo 3ddekT KaTanaspl B JaHHOM Ciiy4ae
neHcTBUTENBHO 00ycnoBneH peakuuedl storo depmenra
TOJBKO Ha MEPEKUCh BONOPOAA, NOATBEPKAACTCA CIIELYO-
UM coobpaxkeHHeM. Kak 3T0 BUIHO U3 puc. 4, Karasnasa,
MOJHOCTBIO MHAKTHBUPOBaHHas WHKyOauuell npu TeMie-
patype 90°C B TeueHue 20 MyH, B OTJIHYHE OT HATHBHBIX
¢dopmM IaHHOro epMEHTa, He OKa3bIBaeT HUKAKOrO BIIMs-
HHS Ha NpOLECC, KaTalli3upyeMOro CalUIUIOBON KHCIO-
TOH OKUCNEHHs 3aKUCHOTO Kele3a. AHAJIOTHYHBIN pe3yib-
TaT MOJIY4YaeTcd M B Cllydae, KOTAa KaTaja3a MoJjHOCThIO
MHIHOMpPOBaHA a3WIOM HATpus. 3aMETHUM, YTO B yKa3aH-
HbIX BBIIlIE 3KCIIEPUMEHTaX C KaTala3oH, ee aKTHBHOCTb, U
cTeneHb HHTUOMpOBAHMA HM3MEPANUCH KallOpUMETpHue-
CKHM MeTOJOM. AKTHMBHOCTh KaTanasbl, OLEHHBaeMas
3THM METONOM, INpu ucrnonb3oBanun H,O, B KOHILEHTpa-
uMd 18 MM, uMena 3Hauenue 2,6 - 10+ 0,1-10* (c™ ),
NpHYeM, HHrHOMpOBaHHE KaTanasbl, OCYIIECTBIAEMOE B
yCIOBHAX pHC. 4, IO OLIEHKaM JaHHOTO KOJIOpUMETpHYe-
CKOT'O METOZa, B COOTBETCTBYIOIUX UCCIeAyeMbIX o0pas-
11ax 6b110 MONHBIM.

Takum o6pa3oM, nonydeHHbIE Bbillle pe3ybTaThl yoe-
JATEALHO 1I0Ka3bIBAIOT, YTO B [IPOLIECCE OKUCIIEHHS 3aKHC~
HOTO JKeje3a, KaTalu3UpyeMOro CalHLIMIOBOH KHUCIIOTOM,
JEeHCTBUTENILHO TEHEpUPYETCa MepeKuch Boaopoaa. dakt
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Puc. §. Onpeaeneﬂne COJepKaHHUA CATHUUIOBOH KUCAOTHI B npena-
paTax aCnMpHHa, OCYUWECTBIAEMOC KOJIOPUMETPHUYECKHM METONOM H
METO0I0M BHYTPEHHETO CTaH1apTa

a—— XapaKTep W3MEHEHHS ONTHYECKOMA NAOTHOCTH 06pa3LoB ¢ canu-
UKA0BOH KHCIOTCH (MM € aCTHPHHOM) NPH BBOJE B HUX OKHCHOTO
enesa. Peakunonnas cpeia HCXOIHO codepikalla CATHLIMIOBYIO KU~
c10Ty B KoHLeHTpauuu 0.1 MM (kpuBasi /) MM aCTIUPHH B KOHLICH-
Tpauuu 50 MM B cMecH ¢ CaMUMITOBOI KMCIOTOH B KOHLIEHTPALIMH
0.05 MM (xpuBasg 2) pacTBOpeHHbI€ B BOIHO-3TAHONLHOM CMECH
(1:1), pH 2. KonueHTpaiys B KIOBETE BBOIUMOTO OKMCHOTO Xene3a
coctasisna 1 MM nocne nepsoro BBoza ¥ 2 MM nocie BTOpOrO.
MoMeHTBI BBOJ@ OKHCHOTO Kele3a 0603HaY€Hbl Ha PHCYHKE CTpeN-
Ko#i ¢ Haamuckio Fe’™. 6: / — kanubpoBo4Hblit rpadhuk 3aBUCUMO-
>TH ONTHYECKOH [I0THOCTH 00pa3LIOB € Pa3IH4YHBIM COJEPKAHMEM
¢ {UMIOBOH KMCIOTBI B OTBET Ha BBOA B HHX OKHCHOTO Xene3a B
~_alentpaunu 2 MM. Cpexa: BoaHO-3TaHOIbHas cMech (1: 1), pH 2;
2 — onpele:leHHe COOePKaHUs CATLIMIOBON KHCIOTHI B 06pasuax ¢
aCMTUPHHOM, KOTOPbIE FOTOBHIMCH PACTBOPEHHEM B BOAHO-3TaHOJib-

cmeck (1 1) HaBecok acnpuHa npu pH 2, cooTBeTCTBYIOLINX
~_AICHTPalIKK acniMpuHa B obpa3uax pasHoi 30 MM, c mocneayio-
LIMN BBOJIOM B HMUX OKMCHOTO %eJe3a B KOHUEHTpauuu 2 MM U THUT-
POBAaHHEM WX CATHUMIOBOH KHCIOTONM I7s peanu3alMyd MeToda
BPYTPEHHETO cTanaapTa. LLITpuxoBass M WTPHX-MYHKTHPHASA THHUH
OTHOCATCA COOTBETCTBEHHO K ONPEAC/IEHHIO COAEPKAHUSA CATHLIUIIO-
BO# KMCOTbI B dCNIMPUHE METO,10M BHYTPEHHErO CTaHAapTa M C 10-
MOILBIO KaMMOPoBOUHOTro rpatuka. [INHHA ONTHHECKOrO MyTH NPU
¢doToMeTpHpOBaHKHH 06pa3LioB paBHa 2 cM.

00pa3oBaHus NepeKkHcH BOAOPOAA B 3TOM IIPOLIECCE O3HA-
4aeT, 4TO OH OCYLIECTBJISETCS ¢ yJacTHEM KUCJIOpOaa, aK-
LUeATHPYIOLIETO JIEKTPOHBI OT 3aKUCHOTO XKeNe3a MpPHU ero
OKHCIIEHHH, KaTajIH3WPYyeMOM CaHLHIOBOM KHCIOTOM.
Obpasyromnecss Npy 3TOM THOKCHABI AUCMYTHPYIOTCS B
NEPEKUCh BOZOPOA, KOTOpAs, YTO BAXKHO, BHOCHT H3MEHE-
HHe H B XapakTep camoro npouecca. O6pazoBanue nepe-
KHMCH BOIOPOIa B TAKOM TMpOLIEcCe ABNSETCH KpaiHe Bax-
HBIM B CHJYy TOro, 4TO TMpH ee [MOCNenyoleM
B3aUMOAEHCTBHH ¢ Fe?™, HaXxomsumMMcs B KOMILIEKCE C ca-

0. M. Ilerpenxo u 10. A. Branumupos

JIMLIMIIOBOH KUCTIOTOH, FE€HEPHPYETCS TMAPOKCHIIBHBII pa-
aukan (Mo MexaHu3My peakuud DeHTOHA), ABJISIOLIMHCH
6ornee peakLHOHHOCIIOCOOHBIM, YeM JUOKCHI. 3a CYeT re-
HEpaUHX THIPOKCHBHBIX PadvKajioB MpPM TAKMX YCIOBU-
AX, MO-BUAMMOMY, MOI'YT CO3[aBaThCs TOKCHUeCKHe 3¢-
(eKTHl TPU MPHUMEHEHHH CATIUIMIIOBOM KHCIIOTSL.

Ecnu B peakuyoHHo# cpene NMpUCyTCTBYIOT BOCCTAHO-
BHTEJIH 110 THUILy ackopbara, cnocobHble BOCCTAaHABIIMBATh
OKHCHOE )K€JIE30 B KOMIIJIEKCE C CATMUMIOBOH KHUCIIOTOH,
KOTOpOE, B CBOIO 0Yepellb, 3aTeM KaTAIUTHYECKH OKUCIS-
€TCA HEMOCPEACTBEHHO MOJIEKYJIAPHBIM KHCIOPOIOM MK
NepeKUChI0 Bogopoaa obpa3yrouielicsi B 3TOM e Mpouec-
Ce, TO B MTOre co3faercs 3pQeKkTHBHas paiuKall reHepu-
pyrolas CHCTeMa, KOTOPYIO MOXHO IpeACTaBUTh B BHIE

CENYOWEN CXEMBI:
- . l 2+ i3+
O,«—c¢ [ e <«—» Fe —» OH
272

H,0

0, Ackopbat
F

Ecnu o6patuthbcs K aCiUpHHY, B YaCTHOCTH B OTHOILE-
HMH €ero crocoGHOCTH XeNaTUPOBATh KaTHOHbI XKejle3a, TO
B JIMTEPATYPE OTMEUYAETCH, YTO NAaHHOE COSTUHEHHE, B MO-
JIeKyJie KOTOporo 6J0KHpOBaHa TOJbKO (eHONbHas Ipyii-
I1a, XEJIATOB C YKa3aHHBIMH HOHAMM B OTJIMMUE OT CaJIHIH-
JioBoii kMcaoTel He oOpasyer [1]. CnenmosaTensHo, Mo
Uee, aCNMPHH He NOJIKEH BbI3bIBATH U MPOLECC KaTalM3u-
PYEMOTO OKHMCJIEHHUs 3aKUCHOT'O XKeJfie3a, CONPAKEHHOro ¢
reHepauMen akTUBHBIX QOpM KHUCIOpoZa. B To e BpeMs
U3 JIUTEpaTyPbl H3BECTHO, YTO ALCTHUICATIHIIUIOBAS KUCIIO-
Ta JIErKO pasjaraercs, npu4em, OyAydu Kak B TBepaoi da-
3e [7], Tak u B pactBopax [8]. [Tpruem rnaBHBIM MpoOaYK-
TOM paclafa achnupvHa SBJSETCS CANMUMIIOBAA KHCIIOTa
[9]. Xopoiio H3BECTHO, UTO CATHULMIOBAS KMCIOTA MOXKET
BbI3bIBATh 00JIC3HM Xxenynka. M3BecTHO Takxke, 4TO M ac-
NMPHUH MOXET BbI3BaTh AUCTIEACHIO H A3BY XKeNy/Ka, IpH-
4YeM CYMTAETCA, YTO aCMUPHH BbI3BIBAET 3TO 32 CUET UMEH-
HO CallMUMJIOBOH KUCIOTbI, COZepikalleiics B ero
npenapartax. B cBf3u ¢ 3TUM MO KPUTEPHIO COAEPIKAHHS
CaMLHMJIOBOM KHMCIIOTB! YCTAaHOBJIEH >XECTKHH KOHTPOJb
KayecTsa npenaparoB acnupuHa. [lpenensHoe conepxka-
HHe CATHLWIOBOH KMCIIOTHI B TIpenapaTax acriupuHa, per-
JNaMeHTUpoBaHHoe papMakonesmu CLUA u Benukobpura-
HHH, JOMKHO ObITE He Gostee 0,3% [10, 11]. Ing koHTposs
KayecTBa NpenapaToB aclUpUHA MO ONpeNeNeHUI0 B HHUX
COZEPXKaHUA CAMUMIOBOH KUCNOTh! pa3paboTaHbl U Che-
UManbHble METOAbl aHalu3a, U3 KOTOPHIX OQHLHANBEHEIM
MmeronoM dapmakoneit CLUA u BenukobputaHuu c4MTa-
eTcs KonopuMmerpuueckuii meron Tpuraepa [10, 11] B pa3-
JAUYHEBIX ero Moaudukauusx. B ocHoBe 3TOro mMeroza Jie-
KHT CMOCOOHOCTD CATTMLMIIOBOM KHUCJIOTHI 0Gpa3oBbIBATE
OKpauieHHble KOMILIeKch ¢ Fed', uamepenue konuuecrsa
KOTOPBIX, OCYILECTB/sEMOe (HOTOMETPHPOBAHHEM TPH
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540 HM, NO3BONAET OMNpeneNATh COLEpNaHHEe CATULUIO-
BOH KMCJIOTBI B aCTIMPUHOBBIX 00pasiiax.

M3 puc. 5 BUIHO, 4TO B KOMMEpYECKHUX Npernaparax ac-
mupuHa “Brand” (CILIA) ¢ noMouib0 1aHHOTO METOAa Ofl-
perensercs MUCXOAHOE COJACPXKAaHME B HHUX CalMLUIOBOH
kucaotel papHoe 0,11 + 0,01%. [anHas unudpa nomyyaer-
cf, UCXOOA U3 3HAUEHUS CKayKa ONTHYECKOH MIOTHOCTH,
perucTpupyemoil GoTOMETpPUYECKH B OTBET HA BBEACHHE B
ofpasubl C JaHHBIM MpenapaToM OKUCHOrO Xeje3a U HC-
NONB30BAHUS COOTBETCTBYMOLIEH KanuGpOBKM, IOJyYeH-
HOM 119 YMCTOH CaNUIIMIIOBOM KUCIOTHI NMPEACTaBICHHON
B BHze KanubpoBoyHoro rpaduka Ha puc. 5. To, uto no-
BTOpHBIH BBOA B 00pasubl C aCIMPHHOM HOBOH MOPLMH
Fe’* He BBI3bIBACT NONOJIHMTENBHOTO POCTd ONTHYECKOH
INIOTHOCTH, KaK 3TO BHIHO U3 PHUC. 5, CBHAETENBCTBYET,
YTO UCXOJHOE OKHCHOE JKelle30 BBOAMNOCH B 00paslibl B
rapaHTUPOBaHHOM H36bITKe. M 3TO Ba)KHO, TaK KaK TOJIBKO
npH coOJIOJEHHUN 3TOTO YCTIOBUS MOKET TECTUPOBAThCS
BCA CAIMLIMIOBAs KMCIIOTa, CoAeprKallascs B Mpenaparax
acrmupHHa. 3aMeTHM, YTO NIPOBEPKA ITOTO YCIOBHS BbIIOIN-
HANAcCh BO BCEX CilydyasX B TOM YMCIE M NIPH MOCTPOCHHMHU
KUTMBPOBOUYHOrO rpaduka A YMCTOH CaMIIMIOBOH KH-
cnoTel. BTOpBIM yCI0BHEM, BBLINONHEHHE KOTOporo o0s-
3aTeNbHO AJIs1 KOPPEKTHOTO ONpeaeeHNs ColepKaHus ca-
NHUMIOBOM KMCIOTHI B Npenaparax aclHMpHHa, SBISETCHA
HeoOx0AMMOCTb noaaepkaHus pH B npenaparax aclMpH-
Ha He Bblille 2,5, IPHUYEM, KaK [1pH PACTBOPEHUH €ro, Tak U
B ipoLiecce U3MepeHus. CrenyeT OTMETUTh, YTO AJIA OIpe-
IeNeHHs ColepkKaHus CalHLMIOBOH KUCIIOTHI B Mpenapa-
TaX aCMPHHA HaMU 3€Ch MPUMEHEH TaKKE H XOpOLUIO M3-
BECTHBIH METOX BHYTpEHHero cranaapra. B HalneMm ciydae
CYyTh €r0 3aKJIOYAeTCsd B TOM, YTO AJIS OIpEAEIeHus Co-
IepXaHUs CaJHLMIOBOH KHCIOThl B HCC/IENYEeMbIX IIpena-
paTax acHMpHHA 6epyT HECKOMBKO €ro OJHHAKOBBLIX MpoO
1 106aBNAOT B KQXIY0 U3 HUX Pas/IMyHOE, HO U3BECTHOE
KOMHYECTBO CATHLUIOBOH KMCIOTBI, 3aTEM, BO BCEX MPO-
6ax U3MEpPSIOT pocT oNTHYeCKOH MI0THOCTH (AD ) B OTBET
Ha BBeleHHe Fe’" u cTpoar rpaduk 3aBucumoctd: AD =
f(AC), rne AC — HU3BECTHOE KONHYECTBO N0OaBiseMOil B
npoObl canMUMIOBOH KHCHOTHL. [lo TO4Yke mepeceveHus
OMYy4YEeHHOM 3aBHCHMOCTH C OCbIO abCLHCC OMpenessoT
HCXOHOE COLEepXKaHHe B Mperaparax aclupuHa caluly-
noBol kucs10Tel. Kak BUAHO U3 puUC. 5, colep)kaHNe Callu-
LUIOBOH KHCIIOTBI, ONpenesIseMoe Ha OCHOBE PUMEHEHHUs
YKa3aHHBIX IBYX METOAMYECKUX MOAXOMOB, MOJYy4aeTcs
PAKTHYECKH OTHUM U TEM XKe. 3aMEeTHM, YTO NIPUMEHEHHE
B JAHHOM CJTyyae BOIHO-3T@HOJbHBIX PACTBOPOB aCIIMPH-
Ha 06yCc10BNeHO HeOOXOIUMOCThIO GBICTPOrO €ro pacTBo-
peHHst 1 Gonee TOUHOTO OMNpeneneHUs HCXOAHOIO COIep-
KaHUS ~ CATMLMJIOBOM  KUCJIOTBI B HCCIEOYEMBIX
ipenaparax acnupuHa [12]. Takum o6pa3oM, KoiuuecT-
BEHHOE COJIep)KaHUe CATMLMIOBOM KHMCIIOTBI B UCCIENO-
BaHHbIX KOMMEPUYECKHUX Mpenaparax aclupuHa, TECTHpYe-
MOe M3BECTHbIM KONOPUMETPUUECKUM MetonoM [9] u
METOZI0M BHYTPEHHEro CTaHZapTa, COOTBETCTBYET Tpebo-
BaHMAM K KadecTBy 3THX mpenapatos [10, 11]. B Toxe
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BpeMs, KaK 3TO BUIHO U3 Tab/NHMILEbL, 110C/i€ HHKYOaluu ac-
NUpUHa B BOJHOH cpene, COAEpXaHHE CAIMIMIOBON KH-
CJIOTHL B 00pasuax, M3MEPEHHOE Ha OCHOBE YKa3aHHEIX
JBYX METOAMYECKUX IOIXOHOB, PE3KO BO3DPACTaET, OCO-
OeHHO mpu Gomplux 3HaueHusx pH. OueBUIHO, YTO 3TO
IIPOMCXOUT BCIIEACTBUE THAPOIIH3a aCIIHPHHA, PE3KO YCH-
FMBAIOLIETOCs MPU ero MHKyOaLKWH B CpPelie CO 3HAYEHUS-

M# pH, GMH3KUMH K PHU3HOTIOTMIECKHM.
ACHHpUH Mocie ero MHKy6aluu B BOAHOMN cpelle NpH

3HayeHusx pH, Oau3kuM x $U3HONOTHUECKUM, NMpHOOpe-
TaeT CBOMCTBO, YCTAaHOBJIEHHOE HAMH BBIIIE [JIA CaJlMLIU-
JIOBOH KHMCJOTBHI, T.€. CIIOCOOHOCTh KAaTaIU3UPOBaTh OKHC-
JIeHHe 3aKHCHOTO jKeye3a, CONpsDKEHHOEe ¢ TreHepalueit
aKTHBHBIX GopM kucnopona (cM. puc. 2). [Ipuuem B Aan-
HOM ClIyuae reHepalus akTHBHBIX (GOPM KHCIOpOAa TaKxke
TIOATBEPKAeTCs BAMSHUEM KaTasa3bl Ha TIPOLECC KaTaiu
3HPYEMOTO aCIUPHHOM OKMC/IEHUS 32KMCHOTO eJle3a, Kak
3TO MMEJI0O MECTO M B Cilyyae C CaJULMJIOBOH KHCIIOTOMH
(cM. puc. 4). Ilpyu kpaTkOBpeMEHHOM NEHCTBMM Ha acru-
put pH 10,5 ero cnoco6HOCTb KaTaTH3NPOBATh OKHCIIEHHE
3aKMCHOTO JKelle3a, CONpOBOXAAroLIeecs paaukanoobpa-
30BaHHMEM, CTAHOBHUTCA MPaKTHYECKH TaKoH e Kak 1 y ca-
JHLMAOBOW KUCTOTHI, B3SATOH B TakUX € KOJMYECTBAaXx.
IpuoGperaemast cnocoOHOCTE acNUpHHA T'€HEpHpOBaTh
aKTHBHbIE (OPMBI KHCIOPOJA MPOUCXOAUT 3a cyeT obpa-
30BAHUs CaNULMIOBON KUC/IOTHI IIPY €ro rUAPOJM3e U MO-
ET MMETb HEMOCPEICTBEHHOE OTHOLIEHHUE K NPOSBICHHIO
HM H LIMPOKOrO CMeKTpa OUONOrMYeCKold aKTMBHOCTH U
TOKCHYECKHX 3(P(PEKTOB, CONMPOBOKIAOILUX €r0 NpHUMe-
HeHMe.

O6pa3oBaHHe CATMIPLIOBOI KHCJIOTH B NpeNapaTax acHHMpHHA NpH MX
HHKYOalMM B BOZHBIX PACTBOPAX ¢ pasHbIMM 3Hadenuamy pH

Bpems nocne KonueHTpauua canvumnara

pacTBOpEeHHUs (B % OT HAYAILHOM KORUEHTPALMH aCTIMPHHA)
acrMpuHa,
MUH pH2 pH3 pH 6
60 0,3 0.6 1,0
120 0,5 1,1 1,9
180 0,7 1,7 3,3
200 0,8 2,0 3.8

Npumeuanue. HenocpeACTBEHHYIO PETUCTPALMIO COAEPHAHHMS Ca-
JIML{UJIOBOM KMCIIOTH! B Mperaparax aclupHrHa 1nocie Mx HHKyObauun
TIpU pa3HbIX 3HAYEHUAX pH MpOBOAMIM NPH COAEPKAHUM ACIMPUHA
B obpazuax 5- 10~ M. Peructpauuio colepkaHus CalHLUI0OBOH
KHMCIOTBI TIPOBOJMIIA KOJIOPUMETPHUYECKHM METOIOM C BBOIOM B 06-
pasiisl, NOCe COOTBETCTBYIOLIEro Nepesoaa B HuX pH 10 2, okucHo-
ro xenesa, KOHLEHTpaLus KOToporo B obpasuax INocjie 3T0ro co-
craenana 103 M. ComepkaHue caluunIoBOi KUCIOTs! B 06pasuax
aCMUpUHA OMpeleNsId 110 U3MEHEHHUIO ONTHYECKOH ILTIOTHOCTH pe-
FMCTPHPYEMOIi IOCiIE BBOAA B HUX OKMCHOTO JKEJEe3a U UCMOb30Ba-
HUEM KanMOpOBOUHOTO rpadKKa, MONYYEHHOrO Al YHCTOM CantiH-
NOBO# KMCJIOTHI PH aHaOrH4HbIX ycnoBusax. Henonbzosanu tak xe
METOM BHYTPEHHEr0 CTaHAapTa aHalOTHYHO KaK 3TO AeNanoch npu-
MEHUTEIRHO K PUC, S
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BbIBOAbI

1. YCTaHOBIIEHO, YTO CAJIHLMIIOBAs KHCJIOTA (CaNHLHM-
naT Hatpud) o0nagaeT CBOHCTBOM CBA3LIBATh KaTHOHBI
3aKMCHOTO Xelle3a M KaTaIn3UpOBATh HX OKHCIIEHUE MOJie-
KyISAPHBIM KMCIIOPOZOM, COMPOBOX/IAIONIEECs reHepaluel
aKTUBHBIX GOpM KHCIOpOaA.

2. B npucytcTBHH ackopbaTa B CHCTEME C CAJTHLIHJIO-
BOH KHCIIOTOM ¥ HOHaMH KeNe3a MOXKET UATH HEeNpephiB-
HbI#i TIPOLIECC panrKanoo6pa3oBanus, 00yCIOB/IEHHELH Ye-
peNyIOWMMUCS LMKIAMH  OKHCJIEHMs / BOCCTAHOBIIEHHS
KeJe30CaTHLIUTaTHBIX KOMILIEKCOB.

3. Tloka3aHo, YTO B NIpenapaTax acMUpuUHa Nocne Mx
MHKyGalld¥ B BOIHBIX DacTBOpax MNpW 3HadeHusx pH,
6AU3KHX K (DU3MONOrMUECKMM, WHTEHCHBHO oGpasyercs
CaNuiIuiIoBai KNACJIOTA, 3a CUET AeHCTBHA KOTOPOH acru-
puH npuobperaeT CBOMCTBO KaTaJlM3MpOBAaTh OKHUCIIEHHE
3aKHMCHOrO Xefe3a B OKHCHOE C reHepalmeld akTHBHBIX

M KHCIOpOJa.
'

I0. M. Herpenxo u 0. A. Biagamapos

NUTEPATYPA

1. A. Ansbepr, Hsbupamenvrasn mokcuynocms, 1.2, MenuuuHa,
Mocksa (1989), c. 189.
2. 10. A. Baanumupos, O. A. A3usoa, A. H. [lees u np., Hmozu
nayku u mexnuxu, bBuodusuka, 29, 28 - 31.
3. IO. M. Ierpenxko, Awmubuomury u xumuomepanus, 39(7), 10—
15 (1994).
4. K. D. Rainsford, Aspirin and Salicylates, Butterworth, Stoneham B
(1984).
5. D. Perrin, Nature, London, 182, p. 174 (1958).
6. R. Nilson, On the Role of Free Radicals Fond Hydrogen Perox-
ide in Some Biological Oxidation, Stockholm, Roy, Univ. (1969).
7. 1. T. Carstensen and Faranen Attarchi, J. Pharm. Sci., 77(4),
318 —321 (1988).
8. J. Lewis Leeson and M. Albert Mattocks, J. Pharm. Sci. Ed.,
47(5), 329 — 333 (1958). - i -
9. Torrado Santiago, Torrado Susana, and R. Cadorniga, J. Pharm.,
12(3), 383 — 387 (1994).
10. United States Pharmacopeia XXII, NF X VII, Mack Printing Co.,
Rockville (1990), pp. 111 - 114.
11. Brit. Pharm., Vol. 1, p. 48, HM Stationery Office, London
1988).
12. (W E.)Juhl and R. D. Kirchhoefer, J. Pharm. Sci., 69, 544 — 547
(1980).

Nocrynuna 03.02.97

A NEW PROPERTY OF ASPIRIN AND OTHER SALICYLATES, THEIR ABILITY
TO GENERATE RADICALS AT THE COST OF GELATINIZING-OXIDIZING EFFECT

ON IRON CATIONS
Yu. M. Petrenko and Yu. A. Vladimirov

Department of Fundamental Medicine, Moscow State University. Vorobyevy Gory, 119899, Moscow, Russia

It was demonstrated that salicylic acid, by binding ions of ferrous iron, induces its oxidation to the oxide form by molecular oxygen with generation of
active forms of oxygen. Salicylic acid may therefore form stable ferrosalicylic complexes only with iron oxide, in which case the affinity of salicylic acid for iron
oxide is higher than that of o-phenanthroline and lower than that of EDTA. In the presence of ascorbate in the system with salicylic acid and iron ions continuous
radical formation may take place due to alternating cycles of oxidation-reduction iron jons through the combined effect of salicylic acid and ascorbate on them.
The initial salicylc acid content in commercial aspirin preparations and its intensive formation at pH values close to the physiological parameters were deter-

‘ned by colorimetry and the inner standard method. After incubation of aspirin preparations at pH close to the physiological values, accelerated oxidation of
Tous iron with formation of active oxygen forms was recorded, which was evidently due to salicylic acid produced as the result of aspirin breakdown under

such conditions.




