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0 METABO/TH3ME OOJIHEBOH KHGIOTHL. 11*
YCJIOBHH ®OPMHIAHPOBAHHSA ©®OJAHEBOH KHCI0Tbi**

K. GJIABHK & B. MATOYJAKOBA
Lenmpanssuas aabopamopus ITepeoli Pocydapemeennok Paxyssmemcxod
Sossnunst u 3-8 A060DAMOPUR RAUNURU ENYMPENNIUS Goassned Bmoped
Tocydapemeernel Panpasmemexod boasruys, Ilpasa

MNocrynuao » pepaxnmmw 18 ruBapa 1984 r.

Antops paspatoranm Meroaxxy Oyuarnol xpoMaTorpadun nrepuuos
B BOARMX PACTROPRTSAAX N KOANYECTRORNOrO ONPERG/ISHMA dopuna- .
¢oamenvlt KNCAOTH. )

TueTaaEH, ypoxanopas X $OPMANKANHOTANTAPOBRA KACNOTH B HE-
CKOAKKO Pa3 YROANINBADT KOANWECTNO $OpMENPONMORON KNCAOTH,
oSpatymmefica B8 doAResOR KNCAOTM B DNOISNOYNOM TOMOICHBTE. Hel-
CTBNE TUCYNARNA UPOAB.IAGTCA B anadpOSHMX yc/iossax K ue EELY) IS
aAserca npR as3po6uose. GOPMEATNDTAMEH N POPMRILIOTIOTAMEY Ne
BINAPT ¥4 06pasosaume Qopméonlem KMCROTH.

B npensinjymen coobmenuu’ 6u4 ony6auKonaH HaflieHHMA HaMn daxr, wro
NpE MRKYGALMH FOMOreHaTa M3 IIeYeRH Kphch ¢ dorRenoRt kucaoTod o6pasyer-
ca cuueseneno rwopecnupywoupilt Merabo.uT, KOTOpHN HA OCHOBAHKN ClieK-
TPOB DOrMOWERUA 6w uaesTadmmposan Kak 10-Gopwnadoanesan xmcavTa.
VYwme panee Payen®, Ha OCHOBAHWM HMBYYeHRA KPUBMX ero pasGaTaipaun
mesxny 0,14 . HCl u 6yramosoM, moneraiy, 9ro aroT MeTaBoaUT TOMAOCTBEH
¢ dpopunapdanesot kucaorok. BechMa BEpPOSATHO, YTO BT BElECYBU, obaana-
wiltee M00OHNTHEM QHIUONOrRYECKHN NéAcTRMEM, HIH CAMO BINACT He Npo-
TeMHOBWR aHAGOANBM, EBNH ABIACTCA NPeRIBSCTBERHHKOM NN o6pasosanny
AeMKOBOPHHA, CHHTOS KOTOPOro M3 @o.iHewoRl KNCJIOTH B IOMOreHaTax N
xypmsol mewenn noxasal Hukoisé opa nomomm MWKPOSHOTOrRUeCKRX TeCTOR
¢ Le citrovorum. B Hacrosmei pabore Mu M3yva.1W YCJAOBAA, NPE
KoTOpHx obpasyercd GOopPMEAPONNEBAR KNCAOTR, ¥TO MPH GobLIOM AHATEHHN
8TOro pemecTna RAA aHaGo.imsMa 6eanos Morno GM A8TR HEKOTODHE CBeleHHS
0 PeryiAIMOHHLX MEXARWBMAX CNHTesd GeIKOBHX BeHlecTS B OPraHWSMuX.

DucniepEANORTAILALR THOTH

Marepuax

Popmus-Lisaomanun:*®® 300 ur L-rINTIMEAS PACTROPALOCH B 12 w1 80%, mypansamol
KECHOTM, K PACTBOPY NpEOannanock 13 Mi YKCyCHOrO AMrMAPRAA. Temneparypa ups
9TOM CAMOIPON3BONBLKO NOBMIIANACH RO §8°, GOpMRINPOBOTHAR CMOCH OCTABARIRAL CTORTS

(1984).

*¢ B0 ‘panee onyCankosano » mypuane Chem. listy 48, 765 (1964).

ese [[ocné oxomvanun »roft paborsl Gopex X YVagnu® onmcann noxyteEne yYNX MemmecTs.
OmE UPNPOAAT RAA GOPMNI-L-TAINTAMERS T. M. 118-~120°, AR GOpPMRI-L-keofRNTIANNN
(nomywemmoro N myTes) T. na. 138°%,

’ _ . Cooﬁ;}lmclcu. s sypuane Chern. listy 47, 1516 (1953) x 3 srou mypuaxe I9, 393

1082 Collection Casehoslov. Chem. Commun. Voi. 19 (1984)
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0 memabosvame Posuceois xucsomw. 11

1 wac, soven neperonmaacs upa 30°, a ocramumiica capom pecTmpasca 3 cmeca cn :
X ageroma (2 : 1), Mpn srom BMKDRCTO NANSODMBAIIACH nxnmu YaCTh BONpopearnposas-
Wero ranTammna, roropuit orduty saca. floene sumaprsanan » BAKyyMe BB caNpre-
MISTATHOMO $EULTPATA DOAYYRIOCH 120 M Kpmerammos. T. na. 118°,

GH 0N, (178) sumcaeno: 16,209 N:
Rafizewo: 1592 % N (Ksempanm).

Gopuus-L-usoesomanux:*** 350 MI' L-UsorZIWTIMNHA PACTBOPANOCL B 10 a1 80% wmypa-
BhEMOR XWCAOTH, K pacrsopy mpmGasimnocs 10 wn Yrcycmoro amrmapmaa. Iocae 1%1-0,
KAk TeMmeparypa nocrmraa 48°, PACTROD oxammRANCRH J0 KOMmATHOM TeMITOpDATYDM M nOCNTe
CTOANNA B Tewerwe | waca SopMuaEponowman caecs neperounxacs upx $0°, &raauﬂu
Cpon pacreopssica CINpPTY R meGomuran wacrs NOUDOpeArApOBABMIEre BMXEN HBIIOrOCA
HBOrI0TAMNNA OTORILTPOBMBANACS Myren sumapwsanun CIEPTOBOIO pacrsopa » BaKyyme
DOy4aJICR CRPON, NOCTeneHno Barsepresasmnef » kpucraaaN. Jdlpu pacrapasns ¢ YHCyCcRO-
m“nom sdupon cupon 3arRepzeBan » Nroasvarme XpucTatam. Buxox 70 mr. T. na,
188°. ’
CH,,0,N, (175) parcaeno: 16,209 N
Hafziemo: lG,Né N.

O6a semecrsa ve aawr peaxus ¢ muxrnipmnow. [Ipx mx ragponmse 2x HCI npx 100°
BMECXASTCA AMMNAK X FADTAMENOBRS KRCIOTa, KOTOPYID MOWHO ROKABRTSH PaspeasrenLuoft
Symaxsof :gﬂl‘w!‘p..lel.

Pop.ras UNOSANMApOrRs Kucsoma HONYHANACH 1O cnocoly. Bopexa m Vaaama nyvren .
RRKYGRUMR BUITAIKKE N3 leyem® KomKE € rRcTagmEox. [losropan arm ONMMTM, MII, OaHAKO,
e JUCTRIN KO.IMweCTBeHHOM POSKUER rnCTHANES W BWX0g08, YKasaHMUX sTHME anTOpMMGE
B XX npeimaparesHOM coobmenum’. Tax KaK HAM He yOANOCH yRAAWTS BOAMIION ROJIWYOCYRO
Renpopearposasiiero racragnua MePUYTETOM, TO MLl oTReNMAR Qopnnnlornmaponyn
KNCJIOTY OF IECTHANNE MyTem TTpeIapaTMBHOrO ROHOPOpese » Symamaoft macce » 0,08 ane-
rarsow Gydepaon pacrsope pH 6. Mu nonyumas raxnx o6pasos npoaver, we conepnapmui

» Raoamx peaxusmw [layam.

Posnesan xucsoma OWNIIZIACE METOIOM, ONNCARMNLIM B3 Epequnyiges cooSiexmm, ee

SECTOTA XOMTPOmpOBANACE Npw nomoue Gysarxuol Xpomarorpadux.

Koamwecrsennoe onpexenenne $opumnpoamémon KNCnoTM

Gopunadonmesan KECNOTA OTINYAETCA CMILHOR CRRenenencht q;moopecnenulol, B 090-
Genwocrs » menowsnolt Cpene, KoTopas paer BoaMOMEOCTY NPR npAMeNenN® unoaxoxnmero

Ta6amya 1
HBenmuusu R, BOXOTODLIX HTePRHOB OpN XpoMaTorpadun = Bommmx pacrsopax

( f anerar T r 0,59
[repun ’,o,m.ua 0.1w.NeOH | *uere pm'"‘e'“ MPH . Na.C/6. .
Hrepanmn-6-xap- )
erma ... | 062 0,45 0,38 045 | o038 0,43
Mrepuann-8-xapéo. i
®Osan kmcaore .. | 0,52 0,63 0,60 0.65 088 | o061
6-Morunmrepuann 0,76 0,53 0,48 0,43 0,51 0,85
Jleftxomrepun . . . .. 0,30 0,50 0,24 0,49 0,38 0,35
Ooplu’oauom
Kmcnora ... 0,78 0,93 0,77 0.91 08¢ | o087
Douwenan xwcaora — 0,53 0.32 0,58 0,45 0,50
Coopurr Yexocn. Xaw Pasor r. 19 1033
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Caaeun, Mamoyaxosa:

annaparta onpeieints RO 0,02 ur;miu. [pANOe paxopoMerpRIEcKae onpepenenne gopuni-
$0oAREBOA KNCJIOTH ¥ PACTBOPAK, HOAYYEHHW X NOCA® yAddeHus Gearon M3 MHKVOALEOHHM X
cMecefl, BeCbMa MEHANEMAO, TAK KAK B Teueuue uukyOaiuu o6pasyIOTCR B ApYTNe GAKLPEC-
uMpyollHe NTEPMHOBHE MeraGoANTM, 8 NpN NSMepewd (n0OPOCUCHLMH RuTE pRpyer
raKme WeATan GawopecreduNa (ARBUHOB. KpoMe Turo, HexoTOpMe BefllecThd, upemae
BCero Heupupearmposabiiaf QONMERAR KRMCAOTY, racaT ¢mwopecueRLiH0, [loaromy Oma
paspaGoray ueron yMas.HOR xpomarorpaguu DTEpNHOSB, AKIOLNH BO3MOMNIOCTD NOJAHOTO
oTesieHns GopumaGoNKeBoll KUCA0TH OT HOPYLANUIAK BOIECTD. HauGoaee ceba oupasnaaa
XpomaTorpagua Ha bymare Batmad W 1 1pK RCNOIHIOBAHNN BOLHEX 6ydepunx puacTBOpOR,
B KOTO['BX O%eHs XOPOILO MOMHO pasfeanTb pA1 TEPRHOB. B tabamiie 1 npusescs P
peamuii Ry HEKOTOPLIX CHMTETHHECKERX NTEPRHOB B PABHMX GydepHbix pacTRopax. Ousk-
YeCKad CYIMHOCTH 9TOrO BMAR Gymanuof 2POMRTOrpagNN BOAHMMN PACTBOPAMK HONaBeCTHG.
lllyasre*, paspeinpuini XPOMATOI'PadUUECKR NPONIBORHLIE CAIRLUAOBOR KNCAOTH BOARMME
PACTBOpAMM, Dpelnonaraer, Yro Gymard AeHCTBYET B Kauecrse BOHOOGMeNHRKA,

[Ip KOUNYECTBEHHOM ONPOLSIOHRE ML nocrynaam Takum o6pasom, Wro ounmonNMR or
Geska OOpasel B KOANYECTS® 50 il HaKanuBAACA HA YeTHPEXCAHTRMOTPOBYI NONOCKY Oy-
Mars 83 Tpex MJH HeTHpeX MecTax. Tlocne paspenenma B 0,6% pacrsope yIIeKNCAOrO
BaTpMA X OTKPLTMA B Y ®-ny4ax soHa GopMmadoNeBOft KMCJIOTH BHPEBURANACH % B IpPOAOA-
seHie 2 98C. NPOMHBAIacS 10 MA yraexEcIoro HaTpmA B KoN6odKe NPR 836aXTHBALRN RPOMR
or BpeMexn. PatTrop GIAMTPOBAICA K $100peCUSHIIMA AIMEPANACE KA GexMANNOBCKOM
KBRpLEBOM COeKTpodoTONeTPE DU c apmcnocofi;leaNev ;AR UsMepenuA ¢ awopecneH N,
BMeCTO NePBOHAYAILHONO NCTOMHEKA CROTA B BN1C ACKTPAIECKOR AAMMOUKE HAKEAUBARKA
Ml [NOILBOBANMCH PTyTHOM Jamnoft, M N3 66 CMEKTPa NPH TIOMOILK COEURANLROrO RILTPA
B ANNApaRTe ANKMNHRDPOBANACH p086ymIA0mAn AWHHA 365 uM. Orpamenwue YO-nyus
ACKAPINIRCD ngl NOMOLYN IKEITOr0 PRALTPA, BCTABNERBOro Nepen ¢oroanementon. O6-
pasny NBMEpAIHCH DO CPAREOHMD CO cranzaprod 10 max 20 ur caMTeTRuecKOR GOpNRA-
doamesofl KRCIOTH, KOTOPAA TakKue [0;BePraaack XPOMATOTPAGNR N NPOMHBARND ArR
Toro, 9TO6H GHAN BMOOAHEHH JCAOBMA ONWTOB afa M3HpOBARMMX 06pasuos. Iipn wcnoas-
30BAHWN Crangspros 10—20 ur x01 KaaubpoBOuHLA KPRBOR OKAIWWA.ICA JRHESHMM .

OnMTH ¢ SHSRMANY

B 6oabmef 4acTH OfWTOB RHKYGauuu nojpepraaNcs 2 M7 509 NETeNOYNOrO roMOresaTs
» 0,9% NaCl c b.2 Ma pacTsOpa BeWecTry, BANANNE KOTOPOTO HA 2HSEMATHYECKYID POAKRND
mayuasiock, K 0,1 Ma pacTaopa doamenoft KUCAOTH (= 8 ur) B NPOGMPKAX NOA CROGK TOXYORA
B Teqeume 22 4aC. NpW 35°, A TeMHOTe. M3 o6paayos saTem YAWIRACA Goaon 0,3 Ma 709
pacreopa TPAXAOPOYKCYCHOR KNCHOTH; HOCH® 610 OTHEHTPRGYTHPORANER TPEEIOPO-
&cycuu KMC/IOTA YARJIANACE TPORKPATREIM BLOANTMBOHAON B sPup (3 pasa wo ¢ mMa).

paboTarnae TAKWM 06pazom o6pasumt xpomarorpaguposannce B ARASRIKNPOBAANCE NA
dopumaonNeny KECIOTY. Ilpu wayuenusn aapoluoes x emaspobuoan o6pasus BAKYORpO-
BAANCH 89POORO B cocynNKax papOypropcKux MANOMeTPOR B aTHOCHEpe KNCIOPOAR, anaapol-

o&uuﬂ ENKYORpOBAINCS B TPYOSKAX TynGepra 3 aTMOOPEpe BOROPOAR.

PeayasTaTs X ¥X ofcyxnonme

AR ycTaHOBACHWA yCJ0BAA PEaKiMH $opmumposanna doanesok KBC.10OTH
6rno ueobxopmmo nafhtn MCTOUHMKM GOPMHIBHOR rPyNIH, & TaKKe ACTOTHNR
aHeprus AaA ovoft peaxmmy. Mu Heupo6oBain PAN BEMECTR, OTHOCKTEIMNO
KOTOpWX M3BECTHO, YTO OHM MOryT $YHKIMOHRPOBATL B KadecTbe AOHOPOR
MeTHABHOR IPYIIIE, IPeNKe BCEro MeTHOHNH, COpHH H XOARH, ONHAKO HR Y OR-
HOro N8 OTHX BOIIECTB He NPOABMJOCE CYIIECTBEHHOIO CTHMYJAUKOHHOTO
neficTBER Ha obpasoBaBme Popumndonnenot KHCAOTH. Toasko rReYWINH,
ABAAWDUMACA B OPranHaMax PN HBBECTHHX YCJTOBHAX MCTOUHHKOM MeTRabMOR
rPYIMIN, OKA3AJICA CTHMYJATOPOM 6mocanresa GopMraPoHesoR KHCAOTM.
OTHOCHTEJIbHO TBCTARHA YiKe JOBOJBHO 1aBHO HBBECTHO®, WTO OH MOBMImAEY
KOJTHYECTRO ‘MUK POGHOJIOrMaeCKH Y10BHMOR $osmeBoft KHCIOTH B MEIEHONHHX
rosmorenarak. ONLTH HEKOTOPWX &BTOPOB™? C IHMCTHIMHOM, mewenmn CH
oKABAAM, 4TO YIIepoAd, HAXORANMACA B HMH[ABONLHOM IMMKAE IHCTRANMA

1034 Colleoticn Csechoslov. Chem. Commun, Vol. 19 (1964)
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0 memabosusme osuseol xucsomu. 11

B TMOJOMEHNH 2, UEPEXORANT B ApYrMé COCNWSRMA (HATIDAMED, B KPEATNH,
XOaNK, CePHH) B BHNIE MOTR/ILHOR IPpYINIL H TAKME CTAROBHTCA COCTaBHOR
sacThi0 nypunosoro Anpa. llosromy wmomso 6mno 6u npeanosnarars, 4To
rRCTRARE MOeT ONTh ACTOTHNKOM GOPMRABHOA rpyRAM npn GopMHANPOBAHAN
$oiuenoft kucjiorel. Hamm omuTh MOKA8aN, 9T0 FHCTHANHE YBEJTHINBAET KOJIM-
wocrno QopwuadoaneBok kuciorH, ofpasyromedica. ua Poamepoit KMCIAOTH

»r/50 ua

»
I

4
!

>

wrid0 na ==t
disesszaiss N I I ]
- 41 i 1 /7
Q- T 20 — 4 !
P [~ V
g ] : i 2 A
!.' 20§54 % 1 © )4'—(__4 -
8 -t
o1 T . '
o 2 ¢ & & woOn 0, VRN BT 3
FHCTRANE c.
Puc. 1 Pme. 2
3apucaMocTs KonnwecTea o6pa3sosaswelica Xoa Qopnmmlpoé-mm doamesof nmcrOTH
$OopuRIPOANSBOA KECAOTH OF KOHUEMT- B SIPKCEMOCTE UT mpemedn Ges npmbas-
PAanNA racTRIWAA B NEKYSARNOBROR CMoCH. NemmA rwcrEARNh W mocne ero npwGas-
NleHNA B KOHNERTPAnAR 10-'M.
Tabamua 3
Bamaume nernTopux memects Ra 06pasosamne GOpMRISOTEEBofl KRCAOTM B DEVCHORHMX

rOMOresnarax

HouneHTpauns ACCAGAOBARANT pemects 10-*u., xpoue nmombln (0,8 mr/un) n nra-
uwra B,, (10 pur/ma)

|

] ur wr

' opunnoumenoft wnndornoesolt

Bemecimo KNCAOTM B 50 pa Bemecrso ::gm:‘: 80 wn

| rodorenars } roNOrenaTa
Meermams . ..... ..... 20,1 Brraan B, ....... 3,00
Y POKAHOBAA KMCIHIOTS . . 58,3 [lpoamnm . .......... 3,85
HNumaasonyKcycraa kuca. 4,04 Merwonmm ......... 2,08
HmugasonnponuoHoBas

KECAOTR ... ... 4,00 Cepmr ..... ....... 4,09
Tmcrammys . ...... .. .. 3,85 Tpauropar ........ 3,85
®opmaNRANAOTIOTIPO-

BAR KHCJA0TA . .... 76.4 Fnmorarmod ... ... 4,10
QopMuIrATAMNE . . . . . 3.89 Xomww .......... . 3,95
GOoPUNANBOrANTANEH . . 3.85 ACHOPONMOBAR KRCI. 4,04
lawraumn ........... 3.%0 Mypassginian xuéa. . 4,00
IF'zoraMuHOBAR KRCAOTA 3,02 LimanwcTift xanig . . 3,84
AMuwonrepun . ........ 2,38 A3ug HATpRA . .. .. .. 4,62

Hoarpoms ......... 3,95
COopumn Yexoca. Xux. Pabor r. {9 1088
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Caasux, Mamoyaxvsa:

3 MeveHOTHBIX ToMoreHaTax (pac.
910 OH ABAASTCH MCTOMHUKUM AR 06pagoBaiini dopMnabHOR TPYININ

1 u puc. 2), # LOITOMY MURIY Hpe . (8araTh,
Koam-

YecTBO upuﬁas.'xeuuuro THCTMIMHE oKasnBaeTCA npAMO “pOl’lOpl{NnMu.’lem

Ko.1m4ecTBy 06pasosaBeRcA $o

pauadosHenoRt KHCAVTH (PUC. 2).

;Las Toro, utobnl HaRTH weTaGoRT THCTHITHHA, KOTOpHA HETIOC PP TRPHAO
aaetT GOpMMABHYIO TpymEY, Mbl \IMTAARCH YCTAHOBATH, GyayT au OKHIHBATE

CTUMYJIAIMOHNUE eRCTBHE na o0
cyTaEMbe TPHPOAHRKMHA MeTaho IHTaMA

uoh'o'r_opue Beu{ecTBa,

padoBaHne $opmuadoaueroft KRCTUTH TaKIKE

IHCTAINHA.

Cwna OTHOCHTCH Tpesle Bery ypuraHoBag (unn:\a:m;lanpu.wnan) KIC. IUT8,

P Y
#0750 Ma’
40

e ﬁ,
Yol

o 25 55 0on
00plumlorlw1apoun Kl 0T

Puc. 3

JapMCHMOCTS KOJIHYECTBa o6Gpaso-

paniefca popuiadoanesoft KRCIO-

T OT KOHUGHTPALNK (GOpMAMA.LM-

HorawTapoBoll KACIOTH B nHKy6a-
UMOHBOR CMECH.

SopuundOINeran
KRCA0TA
b
|

|
0 ﬁ*.__ﬁ,
L.

piMAKT Ha peaKrumuio (Tabha. 2). Oanako y
CTAMYJAIAOHHOE BANAHME

HPOHABRIAOCH (HJIBHO

obpagoBanne KOTOpO# U3 FHOTHARHH R UCHEHE
nokasaa Mesep®. [lu cpupnenun ¢ FHOTHIN
HOM YPOKAHOBAA KHCaLTA ofaanaeT K TpH
asa 6OABUIMM AKTHBRPYIOUMM neficranes
(ra6a. 2). llpeano.aaracrca, qT0 ypUKaHUBAR
KACNOTYd B IedeHHn pac-uu‘n.‘me'rt-n aaJ1ee Ha
GOpMU ITIPOUBBOAHOE 1NHOTAMABOBOR KRGO
TH, KOTOpULE H obpasyeT CaMuiit HETOUHUK
GopMuabHOK FpyITLH. Ofamaaa® 1ps uio-
Jarad, uTO GTUM  CORHHEHHCM ABARCTUA
GopMuIUIOTNOTAMMH . Hepasuo  buper M
V. 1buit? BRUISTHIN 10C.TE MHKY (i BK-
CTpPUKTA M3 UCHECHH KOWKA ¢ FHCTHTAHOM,
BeUlPCTBO, KOTOpUE OHW cumHTumT Qoo pmamn
AUHOTATAPOBOR gueaotoft. Mu meipobo-
pasiy neluTBHE CHHTPTHURCHHM HOYHEHHWX
$opuuarawTamMiuta M (o pMHIRIOTINTAMBHA
W wannidl, 4TO  HIt TOT, HM apyrok  He
$opMaMu oI 0TApoBOR KKC.T0TH
pa obpasusaHKe GupsMna-

doaneBof KUCTOTH B eveHOYBBIX FOMOreHaTAX, KaK ATV SICHO BIAHO B3 KPUBOR,

Brparkawiest

3RBHU( MMOCTD Koanyecrsa 06pa:ay10uu»mfu

$opmundo.mesok

KNeA0TH 0T KOHI@HTp Ay mpenapara (°M. pHc. 3).

Tabauna 3

Baxsiume a3poOMMX W aHa3pubHBX ycnosuit e bGpasopanne cbopuumbonuenol XRCROTH
ObpasoBanne (bopunmbo:menol KNCNOTH B Ur/50 1l TOMOTEH4Td

10~%M. I'HCTUIRH
KOHTPU.1b

i T i

\ 83po6E03 anaspobrod |

e et — | ' e rae — ————— ‘
|

,,,,, s2 1 1098 |

,,,,, 72 | 148 |

B Tevense jaabHeduleR pabuTn 6uli10 Heo6 X0, IMMO BHACHATL, B KAKUR CTe:
nenn GopMHIUpOBAHME $oamenoR KHMCAOTH 3ABMCHT OT oxucanTensnoro oG-

MeHa BQUIP(;'TB.

B aspobunixe yCAOBHAX npouecc GopMHIRpOBAHUA ROSHAYR-

relieH, TOYNO TaK ke AeficTBHE FRCTHMAA B DTHX YCJIOBHAX NPAKTHYECKU RO
nponsaserca. B aHagpobHEX YCJIOBHAX $opMuIMPOBAHHE TOPAILD MHTEHCHB-
Hee, & TAKAE BHAUMTEJNBHO BBpagATeNbACE NPOABIACTCA axTHBHpYWiee Rek-

1036
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Pue. 2
XpoMatorpasa noauore FH.LPO-
THATA NUMOTPRICUHODCAHA, MO-
ARALHOR cMeelt M 0T [PALHX
AMHUHOLUHCTOT . IV e HAS PR
HOBTOPIOM  DPOURTEHN Noce

OTEPRTHA 10 HIITH  HIH Y
B aneTtoye.

Ha dymary 6uwa0 nadecenn no
Woar, ¥ ur w120 pr rgpon-
1aTa [A) M MOeILHON CMecH (B},
WO D Ul 0T (e abHBX aMUHOKHC-
At Hov e qoRdTe A BHOCTL AMKHO-
bW IOT (oT CTapTa K IIHH(HP.MV\'
By 0 L IBCTEHHOBAR KNCT0TA,
APTIHMIL, LOHURH, FHOTaMHHO-
Wil HHGIOTY, ATAHNH, JACHUHN;
2-CHAPATHHOBAN KUCIIOTA, [AIN-
I IO TAMAHOBAR  KBCJIOTA,
TRHeoHUH, Bal vy 3-1UCTeRRORAR
PHEAOTA, JTWBH . COPUH, TANGAN ,
A0 RN . MUY . e aparK-
HOBAH KRCLOTU. CopHH, TIOTA-
MHIORAH KHCAOTA.

Keitan: O 6eaxazr. XXVI

N~

bme. 4.
X poMaTorpaMva noaumx I'H,1pO.TH3aTOB
BeNKOB U OTIEALHWX KHUCIWX AenTH108

TURRKHR PHOPRBOTPR (6 NenTHIN)
TORHKHA TAOOHR (7 omrrie)

roBKAR cepymanrGvman (8 nenTHIu)
TORAHENR XUMOThRIICAHOrEH (§ nemnTmu)
TOBAKAR TPHNCHHOrey (/0 nenrmgm)

"
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V. Kalous: Elekirophoratiache Analyse von Blutseren

Abb. 1
' . .
lfosalicylfiltrat nach Winzler eines kerzinomatisen
on im Acetatpufier vom pH 4,62, u -: v,1

Elektrophoretisches Lhagramm der im Su
Serums enthaltenen Koluputent
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() mematioansme posuesok xucsomes. 11

eruue mwemimna (raf 3). Mpunasienne AT He oK48HBAPT HHKAKOTO BJINAH-
amm na tpoitece popuu nporanua - Heoxxuanuoe paa.uuane B xnie dopMBARpO-
BAHMA B 80pnOHWX ¥ AHAAPNOIHX YEAOBAAX, HAXOLRINCECA B TTPOTHBOPEIAU
¢ vreeprctenitem Pavenal. Momno 6u10 Gl OGBACHATH TEM, 9TO eTPARALIA
FHCTHIMIG LpoTeRAPT R aapobHMX YCJTOBHAX TAK, UTO meraboaur, npeacra-
BtOHIME 00 TTpaMolt netoauik 06pasoBaHuA GOpPMUALHOR TpYTITH, MK
Bonbime we oipasveTca. MM He MoweT AHITh 3aMeHeH. Boamoxuo rakike. IT0
ofpasasasifascs Gopmn1do.THEBAR KKCJIOTA TI01BePraeTcA Aacibieliniy Guer-
]vu\( Il[)':lqmllu'nuHM. )

Hitko h* oliesBaeT akTueupyonice Jefcrane ackopGuHomof Kuc.l0TH HA
ohpasoRAIe . IRKOBOpHHE R MEIeHOYHHY TFOMOreHaTax. Beuay Toro. wro
BEROPIIHOHAH KUCINTA He 0KAZKBACT HHKAKOTO BIHARKA Ha dopmuanposanne
doanenodt kneaoTr (Taha. 2). BOPOATHO, 9TO €€ BIHANNS NPOABIAAETCA HPH C&-
MOM 1(pcBPanieHIK GopMit ihoTueBoR KRCIOTH B JeAKOBOPHH.

M iannule 'N,‘!i}_ﬂlb'l‘a'rhl HDABOIAWT nponnonararb, 4To HKT“B}I[\}'K\II[RO
ZefeTe PHCTILBUE A dopmittaposantie GoaueBolt KUCALTE COCTORT. ove-
BHIHO, B T 4qTo O 11 13 HpeAVKTOB MeTabnanaMa FPeTHIUHE - — BePUATHO,
GO PMAMICIHOL LIOTAPORAA  KiHe10Ta —  ABIHETCA "HCTOYHHKOM dopMuasHoR
CpyiIme YToT BRBoL BRTERACT U3 PAKTA, YTO aKTHBUD yiommee AcReTBHE THCTH-
AMHA UpPOHB AP LER BT 0Th (10 CPABHUTETBHO BRCOKHX KOHUEHT palfl, & Takwme
M3 3ABL MOCTIL N L |"‘H|\'ll“l1 0T RPEMEHN. Feaw K ['Oﬂklm()HHOn CMeCH FHCTH-
JMH He GPUDas e To TP CHRTeAe IPOABTAET rehA TOABKG TO HeHO. 1L Ioe
RO UeCTBO THUTHLIMHA. KOTopoe HAXOONTCR B MOYNHIT, WY e Ta YACTH, KO-
Topan oOPABUBAIACL HPH 3RTO.(13€ HeaKyB TIe9eHH.
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centration (3 x 10-* M in 0.1 ml of ethanol) similar to that
used for the steroids with lactone rings, which Kax~ and
Acuxson found to be active on cation transpurt in their
experiments :n cold-stored erythrocytes'®. The same
amount of pure ethanol was added to the control aliquots
Ouabain was added at the concentration of 2.5« ly-4y

.in 0.1 cm® of dustilled water; the same amount of pure
water was added to the control samples

The quantities of potassium removed from the incu-
batwea medium and the quantities of sodium set free in the
mme madium dunng incubation are shown 1n the Table.
9C 9420 had no measurable effect on these changes under
the conditions of the experiment. On the contrary, OQuabain
biocked potassium uptake by, and sodium output from,
tacebated cold-stored human erythrocyies.

Owr experiments do not support the assumptiun that
steroedal antagonists of aidosterone compete with aldoste-
pome-like hormones for the enzymatic mechanism whuh
osatrols cation transport not only within the renal tubular
salis, but also within the blood red cells and pussibly with.
#n the body cells in general.

Ruassumio. Nonostante ‘affinitd strutturale con i uaba
=a, Jo spirolattone antialdosteronico SC 9420 non esercita
I stessa azione del glicoside cardiocinetico sugh scamin
eitivi che ai manifestano 1w vitro attraverso la membran.:
&4 eritrociti uman: incubati a 37°C dopu 6 giornt i con
swrvazione a 4°C. Non trova quindi conferma sperimentale
Yijpoteai che entrambe queste sostanze competano con

- Feldostercne in quaiche fase del processo enzimatico

tseaportc degli elettioliti a livello di tutte le membrane
.ealbulari dell’organismo. G. D'Awico and A CESANA

Jatitnstio 35 Chinica Maodrca dall’ Universistd di Milano (T1alsa),
Novombsr 30, 1960. .

Omn the Mechanism of Action
of Some ¢- Aminoanalogues of Folic Acid

The bsochemical mechanism of action of the anti-
sukemic active 4-amino-analogues of folic acid. amino
pterin and amethopterin has been found to be in a strong
tehitstion uf the folic acid hydrogenases!-* In this way,
the formaton of the coenzymatically active tetrahydro-
folic acid may be prevented and therefore the biosynthesis
of ttymidylate and purnines inhibited. In order to prepare
e tosc antumetabolites of folic acid with another
tauchanmm of action, «'me 4-amino-analogues of co
imsymatxcally active folic acid derivates have been pre
sared 18 our laboratory’ This paper presents the an
lebating actson of these substances on some enzvn-e

< ow =me converung folic acid into coensvma -y actiee

|
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single carbon carriers. Besides the folic acid hydrogenases,
the senne-aldolase® and the hydroxymethyltetrahydro-
folic acid dehydrogenase ** from pigeon liver were studied
as thé hydroxymethylation coenzyme generating sys-
tems From the enzymes participating in the formation of

tormylation coenzymes, the ATP-activated formylase of
telrah'vdmfulate" usng forraate as the formyl source,
the formiminotransterase and deaminase, described re-
cently by TaBor and WyNGARDEN'Y, and the aerobic
f()rm)tasc" were examined. The enzyme system leuco-
VoFin< velodehydrase 14 converting leucovonn into its co-
enzymatically active imidazoline-derivate was included in
the enzymes studied. Table I shows thé inhibatory prop-
erties of several 4-amino-analogues of folic acid un the
above mentioned enzvimue systems achiéved trom acetone
powders of mammalian and avian liver in a partially
puritied form.

The inhibiting power of the 4-amuno anajogues men-
tioned could be ubserved neither on the aerobic formylase
of folic acid nor on the tetrahydrofolic acid formylase
using formate as the formyl donor with the inhibitor
concentrations equimvulecular to the subsirate concen-
tration The most strongly inh:bited enzyme systems are
the fohc acid hydrogenases which are inhibited by
8.6 x 10-* M aminoptenn, or 6 2x 10-* M amethopterin.
The substitution of the nitrogen atom N!¢ by the formyl
or hvdroxymetby!l group, and the hydrogenation of the
pvraaine ring, diminmish the inhtbition activity more than
1y 100 t.mes.

Of the enzymes iormylating the tetrahydrofolate, the
svstem formiminotransferase + cyclodéaminase only was
inhibited by all 4-amino-analogues tested, but only con-
centrdtions 10 M caused the 509% inhibition of the
enzymes. As tested by the Lineveawer-Burk test, the

! R. L. Braxizy, Bichem. | $8, 448 (1954).

VS Furremman, Chem. Zentr. 35, 9810 (1958).

3 F. Zaxmzzwsaxt and C. A. Nicwoi, Biockim. bwophys. Acta 87,
425 (1958).

¢ L ROGreExxaERG, Fed. Proc. 13, 7eb (1954).

i. M Pzrams and D. M. Gazxwagnc, Nature 5/, 1009 (1968).

¢ M. J. Ossomn and F. M. Huznunsxsus, ]. biol. Chem. 823, 900

- L YBN).

T K. Stavix V. Suavimova. and Z. KorLuan, Coli. Casch. Chem.
Commun. 7§, 192 (1960).

¢ M. J.Ossorxand F. M. Hugwnaxins, Biochim. biophys. Acta 26,
646 (1987).

' R. L. Braxisy, Biochem. }. 61, 315 (1985).
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“ K_Siavix and V Matoursuvi, Coll. Czech. Chem. Commus. 13,
HU‘I 19547

YoM Prrersar A D M assusane, ;. Dol Chem. 226, 329 (1087).
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Expgaizntia XVIIS

The wnhibition of some enzyme systems conserfing { o aced into cuenzylnatically active derivates by 4-aminoanalogues of folic
acud metabobites

» |. Molar concentration of the whibitor causing the 5U% wbabition
mhibition. 3. Molar inhibitor - substrate relation.

L euconvonn cveludehydrage

Enzyme Folic acid reductase +
dihvdrofulic acid reductase
Method of activity deterimination b at 342 wmp w the incubation Determination of diazotable amine after
wixture (a urndasoiine derivate of decomposition of tetrshydrofolate formad
tetrahy drofuiete: with acxd
Antimetabolite 13 : 2 | K] i  § 3
- [P S | ——
Aminopternin nonhilstin at 05 - 10 Y M 86 - 107 0.0038 0.000016
NW.Formviaminoptenin Jno nhibibon at 0% - 1Y M 5 5 107 0.0167 0.0000724
NW.Formivitetrabydroaminoptenn ‘ ¢ | 43 107 0.19 0.00082
NS-Formyltetrahvdroaminopterin 43 10 b oazo | 076 rz -10-¢ 23 0.0
Tetrahydroamnopterin 143 1r? 6l 23 o -10¢ 0 46 0.002
N&-W.Methylentetrahydroaminopterin 10 103 | 4770 178 ¥s 107 0.202 0.00088
N Hydroxymethylaminopterin 1.19 - 10~¢ 0.526 0.0023
N Hydroxymethyltetrahydroaminopterin ! I 76 -107° 0.338 0.00146
Trihydroxymethyltetrahydroaminopterin . no inlubstion at 0.8 1P M 20 -107¢ 0.885 0.00325
NW.Methylaminopterin 46 10| 2600 | (083 62 -10°* 0.00275 0.0000119
N¥.Methyltetrahydroaminopterin no mlubition at 03 14 M

4. Absolute conycentration of the inhibitor (ug/ml) causing the 0%

Tabh H
———— T
Enzyme Serine aldolase + Hvdruaynethyltetrahydrofohc Fotmuniinotransfersee 4
hvdroxymethyitetrabiydrotohe acid dehvdrogenase cyclodeaminsse
acd dehydrogenase i
Methud of activity 14 At d0d mig fanhvdesdouc oot after HULO, deproteinization
Antinetabolite i | ? 3 ) 1 : k] P, 3 l 1 l b} 3
— OSSN U SIS —_— .;_ ol i o 1
Amuinuptenin 18 -1 AAUNNEET B L jut 4 2 (1 54y 1.5 -107¢ | 670 043
NI iy lannoptenn 3.2 10¢] 1420 1 0yl 24 s Indo .67 27 1074 1220 0.78
NI Formn ltetrahvdroamino I 2.3 -10°¢ 104 0 0.67
pterin l
Nb-Formvitetrahvdroaoun: | 69 1io¢ 306 0.20 1.7 ot 7317 .48 no inhibition at 0.4-107% M
pterin I
Tetrahvdroanunopterin 37 sl o168 ; 0109 (22 lto® w7 | 00634 | 3.9 -10°%) 173.01 1106
N#-30.Methyientetrahydro- 73 107 e vu2us 1 74 lud 1} 0.0209 | R2 -107¢] 3650 2.4
aminopterin ! |
N*.Hydroxymethviamino- i | 186104 82.6 0.53
pterin { ‘
N . Hvdroxymethyitetra. T4 Wt 13ys ) 09l ‘ N3 e il 0 247 362104 160.0 1.02
hydroaminopterin 1 .
Trnihydroxymethvitetra: 325100 141 00y l 325 juh 14 b 0.214 25 -107%( 11300 | 161
hydroanunopterin !
N'*.Methylaminoptenn 70 -107¢) 3120 20
N Methyltetrahydroanuno- $.85 10-7{ 26000 | 167
ptenn i

» 1. Molar concrntration of the mhibaor causing the 50 inhiition
wohibition. 3. Molar inhibator - substrate relation.

2. Abydute conoentration of the inhibitor (ug/ml} causng the 0%

inhibition may not be of competitive nature The enzyme
leucovonn-cyclodehydrase was mostly inhibited by the
structural analogue of leucovorin, but the inhibition was
of the same order as ir: the case of the formimino-system.

As for the hydroxvmethylating systems, the mano-
metric method for the serine-aldolase determination de-
scribed by BLAKLEY Y, appeared to be unsuitable for the
inhibition studies. Thus, the activity of the hydroxy-
methylitetrahydrofolic -acid dehydrogenase was deter-
mined with serine and tetrahydrofolate as substrates
The activity of both the serine-aldolase and the dehvdra
genase has heen determined in these experiments For the
determination of the dehydrogenase activity only, N* 1.

methyientetrahydrofolic acid was used as the substrate.
From the comparison of the inhibition of both enzymes
tested, 1t can be concluded that the serine-aidolase may
not be inhibited: by lower concentrations of the inhibitors
than the dehydrugenase.

in two enzyme systems tested, it was found that the
structural 4-amino-snalogue of the substrate was attacked
by the ensvme. The enzymic formylation of aminoptetia
into Ni*-formylaminopterin ¥ was described earlier. 1o the
course of the studies on the serine-aldoiase, the conversioa

W n Seavik. H. TowAbova, and V. Stavikova, Coli. Czech. Chem.
Cummut. 13, 1387 (1968).
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The chromatogram of the incubaiion mixture of serine aldolase from
pgoon liver with wtrabydroaminoptenn (0.5% sodium carbonate,
ascending techaique).

Sempies: | serine aldulase -+ tetrahydroaminopterin + serine.
L sample without ensyme. 3.sample without serine. 4. -yuthetic
N*~%.methylentetrabydroaminopterin. 5. the mixture of sample 1.
with the synthetic N*"%.methylentetrahydroaminopterin
Zones: a) light-green fluorescent decompusition product «f tetra-

hydroaminopterin, probably $, 4, 6-triaminopteridine. bj tetrahvdro-
aminopterin. ¢) N*®.methyleatetrahydroaminoptenn,

of tetrahydroaminopterin into N#-1%-methylentetrahydro-
aminopterin was detected by means of paper chromato-
grephy of the reaction mixtures. The product showed
identical behaviour with that prepared by the non-
eagymic hydroxymethylation of tetrahydroaminopterin
by low concentrations of furmaldehyde. Huwever, the
dehydrogenation of the substance mentioned tu the
N#-1%.methylen-tetrahydroaminopterin could not be ob-
served. From the results presented here, it can be sup-
posed that from the enzyme systems of folic acid turnover
the hydrogenases are most strongly inhibited by the
4-amino-analogues of folic acid derivates. Even the hydro-
genated and N* or N'¢ substituted 4-amino-analogues,
which are much less active than aminopterin or ametho-
pterin themselves, show the strongest activity on the
folic acid hydrogenases. However, in the case of the last-
mentioned substances, the inhibition of the hydroxy-
methyltetrahydrofolic acid dehydrogenase shouid be con-
sidered

The results of the toxicity determination of the above-
mentioned ¢-amino-analogues for mice !4 do not agree with
the ensyme inhibition observed. Thus anothet mechanism
of action might be supposed ; i.e., the interference with the
aatural folic acid coenzymes in the single carbon transfer
reactions. The inhibition of thie thymidylate synthetase
and the giycinaminoribotide and aminoimidazolcarb-
oxamide ribotide transformylases will be reported later.

Zusammenfassung. Der Einfluss einiger 4-Aminoana-
Jogen der coenzymatisch aktiven Folsiurederivate auf die
Enzyme der Folskureumwandlungen wurde verfolgt. Die
stirkate Hemmung zeigen alle 4-Aminoanaloge auf die
Hydrogenase der Folsfure, wobei die Hydrierung des
Pyrazinringes dieselbe deutlich vermindert. Eine missige,
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jedoch deutlich schwichere Hemmung von nonkompeti-
tiver Natur wurde be: der Hydroxymethyltetrahydrofol-
siuredehydrogenase, Formiminotransferase und Leuko-
vorincyclodehydrase festgestellt. Weiter wurde die enzy-
matische Hydroxymethylierung von Tetrahydroamino-
ptenn durch Serinaldolase aus der Taubenieber beobachtet.

Vira Stavixovi and K. Seavix

Institute of Hematology and Labovatory of Pryotein Mete-
bolism, Charles’ Unsversity ( Prague), 8. November 1960,

1 K. MoTvéxa and J. Socuuan, in press.

Establishment of an Epithelfal Cell Strain
from Calf Liver {n Continuous Culture

Calf liver cells were isolated in September 1958 for
vanous researches in the following way. Fetal calf liver
wads minced and the fragments were explanted on glass
without plasma in a culture medium containing 25% calf
serum and 0.5% lactalbymine hydrolysate (N.B.C.) in
Hanks balanced salt solution'. The¢ cultures were in-
cubated at 37°C. Media were changed every 2-3 days.
Subcultures were made after dbout a month by trypsiniz-
ing (0.5% trypsin in 3 salt salution deficient in Ca++ and
Mg**). In the beginning growth of the cells was slow, but
after the Sth subculture (Masch 1939) the growth was
more regular, quicker and clearly epithelial as a close
packed pavement epithelium. Cells from various explants
were kept an culture. In the early stages most explants
uften formed epithelial cells, but after prolonged culture
the cells were fibroblastlike. One of the subcultures how-
ever grows as a sheet of cella on the glass wall. After
establishment of these celly in continuous culture the
serum percentage of the medium was reduced gradually
to 5%. The doubling time for this strain is two to three
days and the mitotic index 2-3%. The shape of the cells
from this strain (Kale) is polygonal (see Fig.). The moan
nuclear size, measured in 3 culture fixed with formol-
alcohol-aceticacid and stained with iron hematoxylin, is
16 u. (The mean nuclear sige of liver tissue fixed and
staincd on the same manner is 7 u.) There are some
‘giants’, 6-79%,, whoee nuclear size varies from 23-42 p.
The number of nucleoli per nucleus varies from 1-7. There
is no relation between number of nucleoli and size of the
nucleus. The number of chromosomes is 70 4+ 2 (normal
fetal liver cells 60). The colis on thé photograph were
fixed and stained with 2% AgNO,$. Between the cells a
‘cemént substance’ is clearly visible, Wwhich is stained by
the silver. (Cultures of castilage celis, stained with AgNO,,
nevér gave staining of such ‘cement substance’ although
somé aneuploid strains grow as opithelial sheets as .)
The mitochondria of the liver cells ate mostly spherical,
sumé are filamentous. The plaama of the liver cells fixed
with alcohol 70% aond stained with the PAS reaction is
cleatly PAS positive. Phygiologically they are thus liver
cells. Up to now it was imposgible to cultivate this Kale
strain as separate oslis in io8. We tried it with
shake and stir cultures, but always {zoups of cells were
found. It is probable that the cells are held together by the
cement substance. Biochemica) rasesrch om this strain will
be published elsewhare.

U J. Paul, Coll and Tisswe Cultwrs (R. and §. Liviagatons Ltd.,
Edmburgh and Londoo 1889).

' B. Roumis, Mikroshapische Techuih, 16th Rd. (R. Oldenbourg,
Munchen 1948).




