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!HCORM nOT6Hll;liaJ.loHM cnoco6HOCTb KJI6TOK 3ROKa~eCTB6HHllX onyxo
neil K aHa3pO6HOMY r.mmOJIH3Y nocJzyDna OCHOBaHHeM .I@fI P,a3pa6OT.llli M6TO
,I\OB TepanHH onyxoneil C np:11M6H6HH6M rHneprJmK6MHH /I-47. B OCHOB6 Tepa
neBTH~6CKOrO ,I\6HCTBHli rnKlKO3HOll Harpy3RH nexmT Ca.MO3aKHM6HHe onyxo- :: 
neBoil TKaHH 3a c~eT o6pa30BaHHli RaKTaTa B npo~ecce aHaapo6Horo rnRRo
RH3a H 3a,I\6plltRH OTTO~a RaKTaTa H3 onyXOJ!ll B pe3yRoTaTe Hapymemm M]i[

KpOmqJKYJIJI~H KPOBH /3-? /. QqeBH,I\HO, ~TO ycnex npRMeHemm rRneprmme
MID!l B nepByKl o~epe.14O 6y.14eT Onp6,I\6JlfIToCH TeM, HaCKMoRO y KReTOK ony
xoneil, no,I\BepraeMHx Bo3.14eilcTBHKl, BHpru;teHa cnoco6HOCTo R aHaapo6HOMY 
yCBOO!lliKl rRKlRO3H. Me.xmy TeM 8KCnepRM6HT8J.loHHe ,I\aHHH6 no mIT6HCRBHOC
TH aHaapo6Horo rnHKOJIB3a 3RORa~eCTB6HHHX onyxonen lKHBOTHHX H ~enoBeRa 
BeCoMa orp~eHH, cpanHe1:m:e pe3ynoTaToB pa3HHX pa6oT npaKTH'Iec.KH He
BO3MOlKHO BCRe,I\CTBHe :e:cnMo3OBaHHli aBTOpaMII[ paMH'IHHX MeTO,I\RR H paMH
~HOH HOpMHpOBKH HCCRe.14YeMoro noRa3aTeM. 

Pa.Hee HaMll 6Hna npe,I\ROJKeHa M6TQitRRa RCCRe,I\OBrumll'. HaKOnnemm RaK
TaTa, OCHOB~HM Ha H3MepeHRR CHWKElHRH pH B cycneH3D rJmR~3Hpyl)
ll!IDC RReTOK/Bt •. MeTO,I\RRa nO3BOJIJieT HenpePHBHO cne,I{HTb 3a HaKonneHHeM 
RaKTaTa H B nroon MOM6HT BpeMeHH onpe.14eMTo rJIBROJmTH'!eCRyX> aKTRBHOCTo 
RR6TOK.HaCTOIIIll3Jl pa6oTa nocBH~eHa HCCR6,I\OBaHHKl C noMO~Kl 8TOH M6TO,I\H
KR HeKOTOpHX 3aKOHOMepHOCTeil aHaapo6Horo rnRRORH3a pg.14a aKcnepRMeH
TaJ.loH!,IX onyxonen lKHBOTHHX H o~eHKe TO~OCTH npe,I\ROlK6HHOll MeTO,I\H.llli. 

MATEPMA.JlH ll METQIUl 

B aKcnepmaeHTax no onpe.14eneHHKl HHTeHCHBHOCTH aHaapo6Horo r.mmoJIK-
3a HCnORo3OBanR RR6TRlt paKa 3pJI:e:xa RJUIHH ELD, ac~THYKl (l)OPMY, eyno
TliBHpY6MYXJ B 6pl!IllHOH nMOCTK' II CMH.D:HYD (l)OIJMY' npIIBliBa6MYXJ B 6e.14PO 
MHIIl6H ( CBA*C57BJJ ]'1, K RR6TRJI MHam:HOH Ri1Mq)OMHL5178Y, eynoTKBHpyeMHe 

in vitro. 
CycneH3HK KJieTOR ,I\RH liCCR6,I\OBa.mtfI rnRRMHT~eCROH aKTHBHOCTH co

Ril,JUil,IX onyxoneil n~aJ.IH (l)8pMeHTaTHBHOH o6pa60TKOH eyco~oB onyxonH. 
(J)epMeHTH (KMnareHa3a Te~ecKrui:-0,2%, poHil,Itasa,ne~e6HHtt npenapaT
O,I%, .14esoKcxpn6oeyKneasa-O,OI%) paCTBOPHJIK B ID![TaTenoHott cpe.14e one~ 



;rzyIOlllero COCTaBa: cpe.n;a 199 - 80%, ClillOPOTRa RpOBH KpyIIHoro poraToro 
CKOTa - 20% c .n;o6aBJieHHeM rJlIDKOS!l .n;o 5 r/Jl H aHTH6HOTHKOB. MsMeJlo~eH
HYJO onyxMeeyJO TKaHI, IDIBY6HpOBMli B tpepMeHTaTHBHOil cpe.n;e npH 37°C B 
Te~eHHe 2-3 ~acoB. 3a.TeM KJleTKll OTM!lBMll OT ~pMeHTaTHBHOH cpe'All. 

,IvIH onpe.n;eJlemm HHTeHCHBHOCTll aHaapo6Horo rJlHKOJIHSa no OITHCaHHOH 
paHee MeTO'AHKe MeTKH HHKy6HpOBMH B c6MaHCHpOBaHHOM COlleBOM paCTBO
pe 6es 6nRap6oHaTa, cC>,I{e~eM I - 20 MM HEPBS ,n;Jlff cos.n;aHR!l Sa'AaHHofi 

0 

6yqiepHOH eMKOCTll, B repMeTH'IHO SaKp!lTHX RaMepax npn 37 C. 
IloMe ,n;o6aBJieHIDI B RBMepy rJlIOROS!l .n;o 20 MM llpOBO'AH~ Henpep!:lBHOO 

HSMepeHne pH C noMomoID BCTpoeHIIWi: B RaMepy 8Jl0RTPO'AOB (HSMepHTeJlI,Horo 
3~C-43-07 H BCnOMoraTeJlI,HOrO 3.B.JI-Il1I). 3a.TeM c nOMOmI>ID KaRH6poBO~Horo 
rpaipHKa no Be~'IJlIHe cHIDKemm pH onpe,n;eJI!IJlH nocTynJleHHe JlaKTaTa B cpe-

.IlY· 
Ilpe'ABapHT0JlI,HO ME,I llCCJl0,IJ;OBMH MIDIHHe YKa3aHHOH mrure W0PM0HTa-

'THBHOfi o6padoTRH Ha CROpOCTI, HaROnReHIDI RaKTaTa B cycneHS:llli rRHKORH-

3HpynI!HX M0TOR. 06pa60TKa q>el)MeHTaTHBHOii cpe.n;oii cycneHS:llli ac~THHX 
KJl0TOR l!.:LD He BJIMJla Ha CROpOCTo CHH.JKeHIDI pH. MccJle,n;OBaHHe HaKOnJle
HHH JlaKTaTa B cycneHSIDIX, n~eHH!lX HS COJI:IUl;HOil orryxOJIH, llORaSMO, 
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Pn:c.I. Kpnooe CHIDlteHIDI pH (I H 3) 
H HaKOnReHHH RaKTaTa (2) B eye-

IIeHSHH HHKy6HpyeM!lX RJleTOK ELD. 
I - npH .n;o6aMeHHH 20 MM rRIOKOSll, 
3 - 6es .n;o6aBJieHIDI rRIOROS!l. 
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~TO npH HOpMHpOBRe Ha ROJIH
~eCTBO JKH3Hecnoco6HHX RJle
TOR CROpOCTll HaROnReHHH RaK
TaTa He OTR~aIDTCH 'AM cyc
neHSHii, n~eHHHX q>el)MeHTa
THBH!lM cnoco6oM H ITyTeM Mexa
~ecRoro ,n;poMeHIDI onyxORH. 
B ,IJ;MI,HeiimeM Mil HCn,O]lI,SOBMH 
TOJII,KO <I>ePMeHTaTnBH!lH cnoco6, 
IIOCROJII,Ky OH o6ecne'IJlI.aaeT 
60Jiee BllCOKHii, no CpaBHeHHID 
C MexaH~eCKHM, BHXO,n; RJleTOR. 
J:{MH JKHSHecnoco6HHX KJleToR 
npH wepMeHTaTHBHOM no~eHHH 
cycneHS:llli COCTaMHeT 50 -
80%, ~TO TruoKe cymeCTBeHHO 
npeB!lwaeT COOTBeTCTBYKIJIYIO 
BeR~HHY 'AM Me~ecKoro 
cnoco6a - 20 - 40%. 

B:i:xo,n; JKHsHecnoco6HHX KJle
TOK SaBHCeJl_OT BospacTa orry
XOJieil ll COCTa.BJlffJl OT I ,n;o 
30 * 106 RJleTOK Ha 1 r TI<a
HH. KoHD;eHT~ID KJleTOK B 

" 

.. 

cycneHs:im H ,n;OJIIO nsHecnoco6HHX RJleToK no,n;c'IJlIT!lBBJlll B KaMepe ropReBa, 
llCITOJioSyH ORpaunmaHne TpnnaHOB!lM rOJiy6w n·MeTo,n; (_paSOBOro ROHTpacTa. 

PESYJlhTA'lli H OBJYlfOtEHHE 

Ha pHc.I Hso6paJJteHa THim~aH Rp:llllaH CHHllteHIDI pH B cycneHSRH rJlH
ROJIH3HpYJ)lllHX MeTOR ELD (RpllBM I) H paCC'IJlITrumaH Ha ee OCHOBe RPH
Brur, OTpalltal(IllaH RHHeT:r.my HaROITReHM JlaKTaTa H HOpMHpOBa.HHaH.Ha ROH
ri;eHTP~ RJleTOR (Rpl!Ba.!I 2). KaR BH'AHM, ROHD;eHTpa.ri;ng Jla.ItTaTa caa~Ma 
HapacTaeT mmeilHo, saTeM CROpOCTI, llOCTYITReHIDI JlaKTaTa B eynLTYl)8.Jlb
HYJO cpe.IlY YMeHI>waeTCH. J:{MLHeiimee HHKY6HpOBamre IIpllBO'AHT R BllXO.IlY 
RpHBO:li Ha IIJlaTO. Han6011e~ BepooT:am.m npll"mHaMH YMeHI,111eHIDJ CROpoCTll 
llOCTynJleHIDI JlaKTaTa B RYJlLTypMo:eyJ) Cpe.IlY MOryT 6!lTo no.n;aBJieHRe aHaa
po6Horo rJIHRORH3a IIpH CHWlteHim pH H rn6eJlL MeTOK. l1l/J IIpOBepKH 8THX 
IIpe'AUOJIOlltemtli Mil npoBeJlH Me,Ityil1lHe aKcnepmireHT!l. Ilapa.7IJ1enoao HSyqaJm 
HaKOnJleHRe JiaKTaTa B miyx cycneHsIDix: O'Alia co.n;epxtaJla 4,2 * I06 Me,
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PHc.2. Kpmme CIDDKeHHH pH (I H 2) n 
HaROIIJl8HM naRTaTa (3 H 4) B cycneH
SHHX rnHKOJill8Rpynl\IDC MeTOK ELD C 
paSHO:li KOHD;8HT~e:li RJieTOR H pas
HOO 6yqie~Hofi eMROCTLD Cpe'All. I,3 -
4,2 * IO M./MJl, I9 MM HEPES , 

2,4 - I7 * ro6 M./MII, 4 MM HEPES. 
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TOR/MJl H mirena KOHD;eHTparon:> 
HEPES I9 MM, ~aa COOTB8T
CTB8HHO I, 7 * IO lt.lleTOK/MII H 
4 MM HEPES .• PesyJlI,TaT!l 8TO
ro 8RcnepmireHTa npne,n;eHll Ha 
pHc.2. B cycneHSHH, lIMeD11e:li 
60JILmyx> 6'yqlep:eyD eMROCTL H 
M8HomyI) ROHD;0HTpaIJ;Ki) M8TOR 1 

CHRllt8HH8 pH HeSHa'IJlIT8JlLHO: 
0,4 e,n;. pH sa ISO MHH (RpH
BaJ'! I). HaRoIIJleHHe na.ItTaTa 
IlPH 8TOM IIpOHCXQ'AHT JIWieilHo 
CO CROPOCTLD II± 2 HMOJlL/ 

I08 Kn.•c (RPHBaa 3). B cyc
neaszn c MeHLmett 6'yqlepHoii eM
R~ToD H 60JlI,mett KOHD;eHTpaD;H
ett MeTOR pH CIDDKaeTCH Ha I,3 
e.n;. sa 20 MHH (KpHBaH 2), 
O'AliaKO RPHBaJI HaKOllJiemm Jla.It
TaTa y;te ~epes 30 MRH moco
.n;HT Ha MaTO (RPHBM 4) • Ha 
JlHHeilHoM Y,.aCTKe 8TO:li RPHBO:li 
CROpOCTL HaROITReH:wJ Jla.ItTaTa 
COCTaBJlJI8T 9 t I: JQIOJII>/I08 
Kn.• C, ~o npaRTR'i8CKlI He OT-



RK'iaeTCR OT COOTBeTCTBYICllleH Be~mm ,lJ',]lR npe.z:uwmero CJiy'IM. OrKROHe
HHe KPHBOH Ha.KOnJiemm Ra.KTaTa OT RHHeHHoil 38.BHCllMOCTH npOHCXO,nHT IlpH 
pH= 6,6. B nepBOM CJiy'Iae pH He CHIDKa.eTCR ,n;o Ta.KWC BeJlli'mH, 'ITO H o6e
cne~eT B aToM CJiy'Iae nIDieilHOCTL Ha.Konnemm nrutTaTa. 

PesynLTaTH aToro aKcnepHMeHTa n!)IIMo yKasuBa.K11' Ha To, ~o no Kpail
Hett.Mepe o~ott H3 Ilp~H YMeHLmemm CKOpOCTH IlOCTynnemm Ra.KTaTa B 
KyRLTypaJILJiyl) Cpe,Ity RBRReTCR CHIDKeHHe pH. Ha pHc.3 CKOPOCTI, Hrutonne
ffim'Ra.KTaTa H306paJlteHa B 38.BHCllMOCTH OT B8RK'iIDIU pH.·I'paHK'iHUM 3Ha'ie
HHeM pH, .n:o KOToporo Ha.KOilR8HH8 Ra.KTaTa npoHCXO,nHT C IIOCTOIIHHOH CKO
POCTLJO, RBRReTCR BeJlli'mHa pH= 6,6, a IlpH BeRK'iHHax pH= 5,7 - 5,8 
CROpOCTI, HaKOIIJiemm Ra.KTaTa YMeHLmaeTCR 6onee 'ieM Ha IIOp!I.D;OK, II08TO
My npn: 8THX 3Ha'ieHHRx pH Ha.KOIIReHIDI Ra.KTaTa nprutTmeCKH He IlpOHCXO.D;HT. 
KpH13yl) CHmlteHIDI CKOpOCTH Ha.KOIIReHHR Ra.KTaTa IIpH YM8HLmeHHH pH MOlltHO 
pa36HTI, (B µonynorapn:qllm'ieCKHX ROOp,nHHaTax) Ha ~a RHHefumx ~CTKa. 
HHTepnpeTaD;im Ta.Kott ~opw yKasaHHoil KPHBott 6y.n;eT ,ItaHa HID!te. 

IlpHBe.D;eHHHe pesynLTaTll He II03BORRJOT,O~a.K0,3aKRJO!IHTI,, o6paTllMO 
HRH Heo6paTHMO IIO~eTCR Ha.KOIIJieHHe Ra.KTaTa IlpH ClmllteHHH pH. 06pa
Tl!MOO IIO.D;a.BReHHe IIOCTynReHHR Ra.KTaTa B KYRLTypaRLHYJO cpe,Ity npH YM8HL
meHHH pH MOJKeT 6uTL o6ycnoMeHo xopomo H3BecTHUM H orrHCaHHllM B RHTe- V 

· paType MMHHeM pH. Ha TPaHCIIOPT Ra.KTaTa 'iepes KReTO~ MeM6pruzyl'9,ID · 
lIQD;a.BReHHe npH CHIDlteHHH BHem
Hero pH TPaHCilOpTa Ra.KTaTa 'ie
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PHc.3. 3aBHCHMOCTL OTHOCHTenLHOH 
CKOpOCTH Ha.KOIIJieHHR Ra.KTaTa B 

· cycneH3HH rRHKORH3Hpyl(JllHX KReTOK 
' ELD OT pH cpe~. 

4 

pes KR8TO~ MeM6paHy BOK
PYJKa,JOOzy"IO cpe,Ity Bll3UBa8T yBe
nmeHHe ero Kom:i;eHTpan;1m BHy
TPH KReTKH, CHID!teHHe BHyTpH
KReTo~oro pH H HHrH6HPOBaHHe 
~pMeHTOB rnHKORH3a.Heo6paTH
MOe IlO.D;a.BReHHe Ha.KOnJiemm na
KTaTa MOllteT 6uTL o6ycnoMeHo 
rH6enLJO KReToK. ,U.7m BllRCHeHHR 
Toro, Ka.Kott npon;ecc: rn6en1, 
KReTOK MH HHrH6HPOBaHHe aHa
apo6Horo rnHKMHsa o6ycnoMH
BaeT no,n;aBneHHe Hrutonnemm 
nrutTaTa, MU npoBeRH cne:IJY!)
IIIHe 8KCilepHMeHTu. 

Ha onpe.n:eneHHoM aTane 
HHRY6HPOBaHK!i cycneH3HH rRH
KMH3HPYJlJIIIHX MeTOK IlpOBO,nH
RH HeilTpanH3an;HJO KHMllX 3Ha
'i8HHH pH nyTeM ,n;o6aBneHIDI B 
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PHc.4. HrutonneHHe Ra.KTaTa B cycneH3HH rnHKMH3HP~X MeTOK: 
I - npH HenpepHBHOM HHey6HpOBaHHH, 2,3 H 4 - rrocne HeiiTpaJIH-
3an;HH KHCRHX 3Ha'ieHHil: pH B MOMeHTN BpeMeHH, yKa3aHHlle CTpeRKa
MH. 3Ha'ieHM pH nepe,n; H8llTpaJIH3an;Heii COCT8.BHRH .D;M KpHBllX 
2,3 H 4 COOTBSTCTBeHHO 6,2, 5,6 H 5,6. 

cpe,Ity meno~. 3To IlpHBO,nHRO K IlORHOMy HRH 'iaCTH~OMy BOCCTaHOM8HHJO 
CKOPOCTH Ha.KOIIReHIDI Ra.KTaTa B Tex c~x. Kor,n;a OHa OTRH'iaJiaCL OT 
Ma.KCHMaJILHOil. CTeneHL BOCCTaHOMeHHR CKOpOCTH Ha.KonneHHR Ra.KTaTa MO
~eT C~TI, Mepoil o6paTllMOCTH npon;ecca IIO.D;a.BReHHR Ha.KOilReHHR Ra.KTaTa 
npH ClmllteHHH pH. EcnH np~HOH Heo6paTllMoro no,n;aBne~ C~TaTL rH-
6enL KReTOK, TO OTHOlllSHHe CKOpOCTH nocne HefiTpaRH3an;HH KHCRHX pH K 
Ma.KCllMaJ.II,HOil CKbpoCTH OTpaJltaeT Blll!tHBaSMOCTI, KReTOK B .D;aHHHX yMOBH
RX. Ha pHC.4 npHBe,D;el:ll:l pesyRLTaTH aKcnepllMeHTa. OrHomeHHe CK

0

0POCTH 
HrutorrneHHR nrutTaTa Ha nIDieilHoM ~acTKe rrocne HeilTpaRH3an;HH K Ha~L
HOMY 3Ha'i8HHJO 3TOH Be~Hll COCTaBnaeT .D;M KPHBllX 2,3 H 4 COOTBeT
CTBSHHO 0,78, 0,62, 0,38. Krut B~O H3 npHBe,D;eHHllX ,n;aHHHX, '18M HHJKe 

3Ha'ieHHe pH, Ilpll KOTOpOM npoBQD;HRH HeilTpanH3an;HJO, TeM M8HLme CTeIIeHL 
BOCCTaHOBR8HHR CKOPOCTH Ha.KOIIReHHR nrutTaTa,TO eCTI, MeHLme BWKHBae
MOCTI, KneTOK. IlpH CHID!teHHH pH .n:o BeJlli'mHll 6,2 CTeneHL BOCCTaHOMeHHR 
CKOpOCTH Ha.KOIIReHHR Ra.KTaTa COCTaBRR8T 0,78 (pHc.4). IlpH 8TOM 3Ha'ie
HHH pH CKOPOCTI, Ha.KOIIReHHR RaKTaTa COCTaMReT 0,25 OT Ma.KCHMaJILHOfi 
(pHc.3). aro osaa~eT, 'ITO B HHTepBaJie BHme yKasaHHoro 3Ha'ieHM pH 
npoHCXO,nHT'B OCHOBHOM o6paTllMOO no~aBneHHe CKOPOCTll Hrutonnemm JirutTa
Ta, a rH6en1, MeToK He3Ha~TenLHa • .na,z1,Hettmee• CHIDKeHHe pH, a Truate 
HHRY6HPOBaHHe KneTOK IlpH HH3KOM, HO He H3MeH1J11II1eMCR B CHnY IlO.n;aMe
mm Hrutonnemm nrutTaTa, 3Ha'ieHHH pH npHBO.nHT K Y,Ben:irqemm Heo6paTH-

5 



Moro KOMIIOH9HTa, TO ecTo K rn6enn KneTOK. Ilpn 3Ha~eHlllix pH, MeHolllllX 
5,6, rn6eno KneTOK BHOCllT cymeCTBeHHhlli BKna,n; B IlO,IJ;aMeHne HaKonneHllli 
naKTaTa. 3Tn peaynoTaTH noaBOJJJIKYI' llHTepnpeTHpOBaTo ,IUlyxKOMIIOHeHTHHli 
xapaKTep KpllBOll, npruie,IJ;emru:ii Ha pnc. 3 ll OTpaJKaI<ll1llii 3aBllCHMOCTo CKO
POCTll HaKonneHWI naKTaTa OT Ben~HHhl pH. B HHTepBMe pH OT 6,6 .IJ;O 
5,6 npo:ucxo.IJ;HT rnaBHhlM o6paaoM o6paTHMoe no,IJ;aMeHHe aaaspo6aoro rn:u
KOJlH3a. IlpH 3Ha~emmx pH,MeHolllllX 5,6,HaMOH KpHBOll pe3KO Yl3en~HBaeT
CH, ~TO o6ycnoMeHO OCHOBHhlM BK,~OM B npo~ecc r:u6enH KneTOK. 

Kalt 6wro noKaaaao B pa6oTe 5 , neTMoHoe .IJ;e:ticTBHe Ha KneTKH rnD
Koaaott aarpyaIDI B ycnoB:imx rnnoKCHH o6ycnoBneao r:u6enoro KneToK np:u 
HH3KHX aaa~eHMX pH. Ilp~eM KpHT~eCKOli Be~~HHOH pH, HIDKe KOTopofi 
nponcxo.IJ;HT cymecTBeHHM r:u6e~o KJieToK · paKa 3p.1mxa, HBJJJieTcH aaa~eHHe 
pH=5,6. ConocTaMeane sToro peaynoTaTa c no~eHHIDl!H HaMH .IJ;aHHhlMH 
Il03BOJJJieT npe.IJ;ITOJlOJKHTo, ~TO TeCTHpyeMaa HaMH no KpHTepH!O aeo6paTHMOli 
IlOTepH rnHKOJlHT~eCKOH aKTHBHOCTH rH6eno KJieTOK KOppers,eT C IlOTe
peft ID.Ill cnoco6HocTH o6paaoBHBaTo orryxono B opraHHaMe 5 • 

Ta6~a I. rnHKOJlllT~eCKM aKTHBHOCTo KneTOK 
npH CHWKeHHH pH H nocne HX OTM!lBKH OT naKTaTa 

Baa~ane I Ilepe.IJ; o~BKOH I Ilocne OTM!lBKH HHKy6HpOBaHHH 
-

~ 
HMOJlo HMono HMono 

pH - pH G_ pH 
Q __ 

~ 

TP 
I08Kn.c I08KJI.C Ia8KJI.C 

I 7,30 5,9 6,42 2,5 7,28 6,6 

2 7,24 6,8 6,I9 I,'i' 7,0I 6,3 

3 7,24 7,4 5,82 I,I 7,Cfl 7,5 

B Ta6n~e I IlpHBe,IJ;eHhl peaynoTaTH sKcnepHMeHTa, B KOTOPOM HefiTpa
nH3an;Hl) KHCnHX aaa~eH:mi: pH IlpOH3BO,Il;Hnli He C noMomoro .IJ;06aBneHHH B Ka
Mepy me~o~. a nyTeM OTM!lBKH KJieTOK OT naKTaTa ~eHTPHWYI'RPOBaHHeM H 
pecycneH.IJ;HpOBaHM B CB9liteM paCTBOpe. 3a.TeM cycneH3HIO CHOBa noMemamr 
B KaMepy H nccne.IJ;OBMH HaKonneHHe naKTaTa. 3a.Kncneaue cpe.IJ;H nocne oT
M!IBKH KneTOK OT naKTaTa nponcXO.IJ;WlO Me,!VleHHee, ~eM B HCXO.IJ;HOii cycneH-
3Hll, O,Il;HaKO STO CBH3aHO C IlOTepett ~aCTll KneTOK Ilpli ~eHTPHWYI'RPOB8lWH. 
Ilpn Hopr.rn:poBKe lite nOJiy'IeHHHX peaynoTaTOB Ha KO~eHTpani!:IO JKHSHecnoco6-
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Hill{ ~neTOK CKOPOCTli HaKonneHWI naKTaTa B HCXO.IJ;HOH cycneHSHH H nocne 
OTMHBKH OT naKTaTa, KaK 3TO BH.IJ;HO H3 Ta6nlIUli I, He OTJIH1Ulm'CJI. :'trn 
pesynoTaTH nO.IJ;TBe~am C.IJ;enaHHHH paaee BHBo.n; 0 TOM, ~TO cmmeHHe 
cKopocTn HaKonnea:im naKTaTa npn YMeHomeHHn pH o6ycnoMeHo no KpaHHett 
Mepe .IUlYMli npo~eccar,m: rn6enoro KJieTOK n o6paTHMHM no.n;aMeHHeM aaa
spo6Horo rnHK6Jmaa. Ilp~eM B KneTKaX, KoTopae H.IJ;eHTnq>~yroTCH HaMH 

KaK JKHaaecnoco6irue, no.IJ;aBneHHe aaaapo6Horo rnHKonnsa npn cmmemm: pH 
Bn~OTo .IJ;O 5,8 nOJlHOCTo!O 06paTHMO. ' 

Y~THBM BHIIlenpruie,IJ;eHHhle pesynoTaTH, HHTeHCHBHOCTo!O aaaapo6Horo 
rnHKonll8a 6y,IJ;eM C~TaTo CKOPOCTo HaKonneHHH naKTaTa Ha .mme:lmOM ~
CTKe KpHBOH, o6oSHatmM STY Be~HY G n 6y,l\eM BHpruitaTo ee B HMOm. 

Ta6mma 2. Pesy~oTaTH nccne,l\oBaHIDI B.Haapo6Horo 
r~HKOJIH3a cycneH3HOHHHX Ky~oTyp KJI8TOK 

Ko~eHTpa.qru! Ko~eHTpa.qruI HMO~o 
~eTKH CepHH IIBPES 'MM · K~eTOK , M1IH/MJI G 

I08K~.C 

Ac~Tllllli paK 4 I7 9,2 
3p1.lnxa 4 I7 9,2 

I 4 I7 8,3 
I9 23,5 9,3 

9,0 ! 0,5 

I9 4,2 IO,O 
7,6 3,I 9,8 

2 7,6 3,I 9,5 

IO,I ::!. 0,8 

4 6,7 5,I 
4 6,7 5,6 

L5178Y - S 3 4 6,7 5,2 

5,3 :: 0,3 
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Ha IOO MJJH. KJleToK sa ce.KYH,Izy". PesyJII>TaTH, npHBe;n;emnw Ha pnc. 2, 
Y.Ka3HBB.Dl' Taruite Ha He06XO;D;llMOCTI, onTllM8JII,HOrO BH6opa 6yq,epHott eMKOC
Tll (.KOHIJ;eHT~ HEPES) paCTBopa, B KOTOpOM llCCJle,IJyeTCJI rJlllKOJlllTll'IeC
KM aKTllBHOCTI,. 8Ta 6yqiepHM eMKOCTI, ;D;OJllltHa onpe;n;emi:TI>CR KOHIJ;eHTp~
eH .KJieTOK llCCJle,IJyeMOH cycneH3llll ll o6ecne"Il!BaTI> CHlllKeHne pH, ;D;OCTaTo~
Hoe ;n;.na ;D;OCTOBepHoro onpe;n;eJieHllR rJillKOJ!llTK"!eCKO:li aKTllBHOCTll, HO He 
npllBO'Aflmee K cymeCTBeHHOMY OT.KJlOHeHlilO .KpllBOH HaKOilJleHllR JlaKTaTa OT 
JlllHe:liHOCTll. 

To~HOCTI, onpe;n;eJieHllR rJillKOJIBT~eCKOH aKTllBHOCTll ;D;OJVKHa o6ecne~
BaTI, noBTOpReMOCTI> pesyJII>TaTOB, n~aeMHX Ha n;n;eHTK"IHOM MaTepnaJie. 
HaC.KOJlI>KO npewiaraeMHH HaMH no;n;xo;n; y;n;oBJieTBOpReT 3TOMY YCJlOBlllO, MOllt
HO Cy;IJ;llTI, Ha OCHOBa.mm ;n;a.HHl:lX, npllBe;n;eHHUX B Ta6JIIm;ax: 2 ll 3. 

B Ta6.mrn;e 2 npllBe;n;eHH pesyJII>TaTH llCCJle;D;OBaHM llHTeHCllBHOCTll aHa

apo6Horo r~llKOJlll3a .KJieTOK B Tpex cepMX aKcnepllMeHTOB. B Kall!,lJ;OH ce
Pllll onpe;n;eMJlll rJillKOJ!llTll'IeC.KYJO aKTllBHOCTI, .KJleTOK, BM'l'b!X ll3 O;D;HOli 
cycneH3lm, O;D;Ha.KO Kall!,lJ;Oe ll3M8peHlle npOBO;D;llJlll B OT;D;eJII>HOH .KaMepe , npn
~eM BapI>llPOBaJill KOHIJ;eHT~lO KJ18TOK ll 6yqiepHY10 8MKOCTI, cpe,IU,1. B Ta-
6Jlll~e 2 KPOMe pesyJII>TaTOB OT;D;8JlI>HllX ll3Mepelillli npnBe;n;eHH BH6opo~Hlle 
Cpe;D;Hlle ll BH6opo~e ;n;ncnepCllll ;n;.na Kall!,lJ;O:li cepllll· aKcnepllM8HTOB. Kalt 
Bll;D;llM, TO~OCTI, ll3MepeHllii He HHllt8 6-8%, ~TO BnOJIHe y;n;oBJieTBOPllTeJlt,
HO WlR TaKOro pQIJ;a llCCJI8;D;OBaHIDI, IlpllBe;n;eHHHe ;n;ncnepCllll BKJl!O'IallYl' B03-
MOlKHOe BJlllRHlle KOH11;8T~ll .KJ18TOK ll 6yqiepHOli 8MKOCTll Ha pesyJII>TaT 
ll3MepeHIDi, HO He ~llTIDlB.IOT oom6ey B onpe;n;eJI8Hllll 3TllX B8Jlll'IllH, no
CKOJlI,Ky llX ll3M8HRJlll nyTeM KpaTHoro pa36aBJieHllR, a Taruite ormr6Ky B 
o~eHKe ;D;OJlll 2Kll3Hecnoco6HHX KJ18TOK, TaK .KaK aTy o~eHKy npoll3BO;D;llJlll 
O;D;llH pas WlR BC8H cepllll. ,lJ.JlH ~eTa aTmc,·a TaIOKe pR;n;a ;n;pyrnx qia.KTO-

Ta6.mm.a 3 •. PesyJII>TaTH llCCJl8;D;OBaHllR aHaapo6Horo 
rJlll.KOJIBaa KJ18TOK COJlll;D;HO:li onyXOJlll 

KOHIJ;8HTP~ HMOJ!I, 

KJleTKll KJleTOK, MJIH/MJl G 

Io8KJl.C 

ELD 0,77 II,O 
I,4 I0,4 

COJill;D;HM 8,0 I3,0 
q>OpMa I,6 · IO,O 

2,2 IO,O 

Cpe;D;Hee: I0,9 .:!: I,3 
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pOB, KOTOpHe MOryT HeKOHTpOJIBpyeMO M8HRTI>CR 0 0T O;D;HOH cepllH OITHTOB .K 
;n;pyroii, MH npoBeJIH cJie;n;yDllritt aKcnepHMeHT. HsMepRJIH IDITeHCllBHOCTI> 
aaaapo6Horo rJIHKo~nsa n;n;eHT~oro MaTepnaJia, Ho BMToro OT pasmu: 
JltllBOTHHX ll B paaHHe ;IJ;HH.ff:}noJII,30BaJIR .KJleTKll ,:rIHHHllBLD, n~eHBHe HS 
COJlll;D;HHX onyxOJieii. TeM Cl:l.MHM ~llTIDlaJlll TaKlKe B03M0'1tHOe BJIMHlle npo
~ecca nOJI~eHM KJ18TO~OH cycneH3llll Ha TO~HOCTI, pesyJII>TaTa. ,ll;aH
HHe, no~eHHUe B aTOM aKcnepnMeHTe, nplUle;n;eiru B Ta6JI~e 3. Kalt BH
;D;llM, B aToM c~e Bl:l6opo~M ;n;ncnepcM He npeBl:llIIaeT I2%, ~To Taroite 
BnOJIHe y;n;oBJleTBOpllTeJlI>HO ;n;.na TaKoro po;n;a llCCJle;D;OBaHllli. 

3AKJIDIEIDIB 

IlOJI~eHirue B pa6oTe pesyJII>TaTH no3BOJlalOT c;n;eJlaTI> CJle.I{y10lltlre Bl:l
BO,IU,I. HcnOJlI>30BaHlle M8TO;D;ll!tll ll3MepeHllR pH B cycneH3llll rJIH.KOJlll3llpyn-
mux KJ18TOK no3BOM8T onpe;n;eJlllTI, llHTeHCHBHOCTI> aHaapo6Horo rJlllKOJlll3a 
Kalt CKOpOCTI, Ha.KOnJleHM JlaKTaTa Ha JlllHe:liHOM ~CT.Ke K~HBOH, HOPMH
pOBaHHYJO Ha KOHIJ;eHT~lO .KJleTOK. IlpHMeHeHHe Y.Ka3aHHoro MeTo;n;a o6ec
ne~llBaeT ormr6ey ll3MepeHM OKOJlO I2%. 

rr~eHHHe pesyJII>TaTH CBll;D;eTeJII>CTBYJlYl' 0 TOM, ~TO CKOpOCTI, HaKO
nJieHM JlaKTaTa B cycneH3llll rJillKOJlll3llpyxIIIHX KJ18TOK YM8HI>maeTCR npH 
cHIDKeHllll pH. ::tro RBJieHlle o6ycJioBJieHo no KpaiiHeii Mepe ;D;BYMfl np~a
MH: o6paTHMHM no;n;aBJleHHeM aHaapo6Horo rJlllKOJlll3a H rH6eJII>lO KJleTOK Ilpll 
YMem,memm pH. TudeJU, KJlBTO.K, TeCTHpyeMM B Hamnx aKcnepHMeHTax: Kalt 
Heo6paTHMoe no;n;aBJieHHe aHaapo6Horo rJillKOJIHsa, no Bceii Bll;D;HMOCTH, 
KOppeJlllpyeT c noTepett llMll cnoco6HOCTll o6pasoBHBaTI, OITyXOJlI, B opra
HH3M8. 

ABTopH 6.7.raro;n;apRT H.~.lilMaKoBy sa npe;n;ocTaBJieHRe cycneHslili MSTOK 
li o6pa~OB COJlli;D;HOH onyxOJili ELD. 
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