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METABOJIMYMECKASA AKTHBHOCTD I''IMKOJIM3A B CbIBOPOTKE KPOBM
BOJIbHBIX PAKOM MOJIOYHOM YXEJIE3bI

VYO «BureOckuii rocy1apcTBEHHBIH MEIUIIMHCKAN YHUBEPCUTET,

Pecnyonmuka benapyce

Uzydena akTuBHOCTH IMroKo30(ocdarnzomepassl, ppykrozo-1,6-6uchocdaranbmonassl U nak-
TaTIErUAPOreHas3bl B CHIBOPOTKE KPOBU OONBHBIX PAKOM MOJIOYHOM >KeJe3bl U 30POBBIX JKEHIIHMH JI0-
HOpoB 40 — 55 ner. YcTaHOBJICHO MOBBINICHHE aKTUBHOCTH TITFOK030(ochaTn3omMepasbl B CHIBOPOTKE
KpPOBHU OONIBHBIX PAKOM MOJIOYHOH JKele3bl 10 CPAaBHEHHIO CO 3J0POBBIMU JoHOpaMu. HanOonbiias ak-
TUBHOCTB TIIIOK030(ochaTr3zomepasbl Habmonanack y OonpHbIX 4-0if cTaguel 3a0oneBaHus. AKTHB-
HOCTh (hpykT030-1,6-O0uchocdarabnonasbl UMena TEHICHIIUIO K YBEITHYCHHIO Y OOIBHBIX Olepadelb-
HBIM PAaKOM MOJIOUHOH kene3bl 1 — 3-eif cTanun. AKTUBHOCTD JaKTaTAeruAporeHasbl y OOIbHBIX PaKOM
MOJIOUHOH JKeJe3bl MPEBbIlIana aKTUBHOCTh TAKOBOH y 30POBBIX JIOHOPOB. YMEHBIIEHHE COOTHOILIE-
HUSI aKTUBHOCTH JIAKTATIETUAPOreHas3bl U III0Ko30dochaTr3omMepasbl IpU yBEIUYEHUHU CTaanu 3a00-
JIEBaHUSI MOXKET CBHJICTEIBCTBOBATH O OOJNBIICH IKCIIPECCHH TIIOK030(ochaTnzomepassl B OMyXoJe-
BBIX KJIETKaX M, BO3MOKHO, CBSI3aHO C arpeCCUBHBIM (DEHOTHUIIOM OITYXOJH.

Kuniouegvie cnosa: pax monounoil dcenesvl, 2IUKOIU3, 2AI0K030pochamuszomepasa, Gpyk-
mo30-1,6-¢uchocpamanvoonaza, rakmamoeeudpozenasa.

We studied the activity of glucosephosphate isomerase, fructose-1, 6-bisphosphate aldolase and
lactate dehydrogenase in serum of breast cancer patients and healthy female donors at the age of 40-55.
The rise of activity of glucosephosphate isomerase was observed in breast cancer patients in comparison
with healthy donors. The highest activity of glucosephosphate isomerase was observed in patients with
the 4" stage of breast cancer. Activity of fructose-1, 6-bisphosphate aldolase had the tendency to rise in
the patients with operable breast cancer of the 1% — 3" stages. Activity of lactate dehydrogenase was
higher in breast cancer patients when compared with healthy donors. The decrease of ratio of lactate
dehydrogenase to glucosephosphate isomerase may be due to increased expression of glucosephosphate
isomerase in malignant cells that may testify to aggressive tumor phenotype.

Keywords: breast cancer, glycolysis, glucosephosphate isomerase, fructose-1, 6-bisphosphate
aldolase, lactate dehydrogenase.

[TpeBpaiiieHre TIIOKO3bI B JTAKTAT B MIPHU-
CYTCTBHH KHCIIOPO/Ia U3BECTHO KaK adpOOHbBIH
[JIMKOJIN3. AKTHBAIUS a3pOOHOTO ITMKOJIN32a
XapakTepHa JJIsl 3JI0KA4eCTBEHHBIX PAKOBBIX
KJIETOK. DTOT ()€HOMEH BIIEPBbIC OMUCAH
O.H. Warburg B 1920 roxy [1], uto npuseno
€ro K TUTIOTE3€ O TOM, YTO paK BO3HUKAET BBH-

Ny HapyleHus MeTabosin3Ma B MUTOXOHAPH-
six. Hecmotpst Ha To uto runoresa O.H. Warburg
He ObLIa MOTBEpIK/IeHa B TIOJHON Mepe, IKC-
NepPUMEHTAJIbHbIE UCCIIEI0BAHUS HEOJIHOK-
paTHO MOATBEPKAATIN YCUIICHHE TIIMKOIN3a B
OITyXOJIEBBIX KJIETKaX B MPUCYTCTBUU KHCJIO-
poxa [2]. icnob30BaHME TEXHOIOTUH ITO3HT-
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POH SMHUCCHOHHOW TOMOTpaduu MO3BOIMIIO
MO0Ka3aTh, YTO OOJIIIMHCTBO MEPBUYHBIX U
METaCTaTUYECKUX OIMyXO0JIei UMeeT MOBBIIIIEH-
HBIN 3aXBaT TITOKO3bI [3]. AKTUBHBIN 3aXBat
[JIFOKO3bI 00YCIIaBIMBACTCS BEICOKMM YPOBHEM
[JIMKOJIM3a, TOBBIIIEHUEM METab0IMueCcKOM
aKTUBHOCTH NIEPEHO CUMKOB ITrok03bI (GLUT1
u GLUT3) u rexcokunas | u 1l [4].
HenHBa3zuBHBIC KIETKM paka MOJIOYHOM
xene3pl MCF-7 umeror 3HaunTensHo Oojee
HU3KHI YPOBEHb a3pOOHOT0 TIIHMKOIN3a, YeM
BBICOKOMHBa3UBHbIC KJIeTKH TnHrd MDA-mb-
231. Dtu HaONIOACHUS TTOKA3bIBAIOT, YTO H3-
MEHEHHBIH MeTa0O0IN3M IITIOKO3bI B OITyXOJIe-
BBIX KJIETKAX SBJISICTCS BaXKHBIM MaTO(PH3HO-
JIOTUYECKUM (PEeHOMEHOM, a HE TOJIBKO aJam-
TAIMOHHBIM MEXaHU3MOM K TUITOKCHH. AKTH-
BaIlMsl TIIMKOJIM3a JAaeT 3J0KaYeCTBEHHBIM
KJIETKaM 3HAYUTEIbHBIA MpouepaTUBHBIN
noreHimai. [ToBpIeHHAs aKTUBHOCTD 3aXBa-
Ta [ITIOKO3BI OIYXOJIbIO, @ COOTBETCTBEHHO aK-
TUBU3ALIMS a3POOHOT0 IIIMKOJIM3a CBSI3aHBI C
HeOJIaronpUsTHBIM ITPOTHO30M [5].
I'mukonu3 siBisSeTCs TIIaBHBIM METa0O0H-
YEeCKHM IyTeM 3JI0Ka4eCTBEHHOU KieTku. OH
obecreunBaeT HE TOJIBKO IHEPreTHUECKue
NOTPEOHOCTH OBICTPO JETSIIEHCS KIETKH, HO

I'moxo3a

TAKKE SIBJIICTCS TIOCTABUIMKOM BEIIECTB IS
aHa0OJMYECKUX MPOLIECCOB, POCTA U Pa3MHO-
xenust kietok (puc. 1). [ukonutuueckue
MPOLIECCHI ABJISIOTCS AKU3HEHHO HEOOXOJMMBbI-
MU IS CYIIECTBOBAHHUSA 3JI0KAYECTBEHHOU
KJIETKU. DTOT SHEPreTHUYECKHU HEBBITOJIHBIN
nyTh 00ecreurnBaeT MoxyuyeHHe BCero 2 Mo-
nexyn AT® Bmecto 36-38 monekyn ATD nipu
OKHUCITUTENLHOM (hoChOpHIMpPOBAHUH, OTHA-
KO, BBH/JIy TOTO YTO OITYXOJIb OBICTPO PACTET, a
MIPOIECCH HEOBACKYIISIPU3AIMH HE YCIIEBAIOT
o0ecrieunBarh €€ I0CTaTOYHBIM YPOBHEM KHC-
JI0pOJa, 3TI0KaYeCTBEHHbBIE KIETKU HAXOATCA
B XPOHUYECKOM T'MIIOKCHYECKOM COCTOSIHUH, U
TOJIBKO TJIMKOJIN3 ITOIICP>)KUBACT UX JKU3HEIIe-
ATEIILHOCTb.

Perynsius mykonm3a y OmyXoieBbIX Kie-
TOK UMEET HEKOTOPbIe 0COOCHHOCTH, KOTOPbIE
MO3BOJISIOT MOJICPKHUBATH BEICOKUI YPOBEHb
DJIMKOJIM32a B PA3IMUHbIX yeloBusx. O. BapOypr
B 1862 roay oOHapyXuJ1, 4TO B a3pOOHBIX YC-
JIOBUAX OIYXOJIEBBIE KIJIETKHU NPEBpaIlaloT
O0JIbIIIE TTIOKO3bI B MOJIOYHYIO KHCIIOTY, YEM
HopMmaseHbIe. B 1929 rony I Kpa0OTpu nmoxa-
3ajI, 4TO TJIIOKO3a YMEHBIIAET MOTpedIcHue
KHCJIOPO/1a MHTEHCUBHO JIBIIIAIIUMH PAKOBbI-
mu kietkamu. B 1861 roay Ilactep ycraHo-
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BUJI, UTO KJIETKU JIPOACKEN B a3POOHBIX YCII0-
BUSIX MOTPEOJSIIOT MEHBIIIE IIIOKO3bI, YeM B
aHa’pOOHBIX, T.€. TOPMOXKEHUE TIUKOJIN3A
npixanueM. D gexr [Tactepa MmoxHO mpecTa-
BUTH KaK PE3y/IbTaT MOCIeOBATEIbHBIX CTY-
MIEHYATHIX ITPOLECCOB, TPOUCXOASIIINX BO Bpe-
M$1 OKHCIUTEIIBHOTO (OCHOPHIMPOBAHHUS:

1) ucromenue Heopranuyeckoro gocda-
Ta 1 ADP, HEOOXOUMBIX I TIIMKOJIN3a U
noBblleHue ypoBHst ATP,

2) nnaktuBaius pocPopyKToKuHA3HI
nocpeacTsoM ATP, uto nposiBiiseTcs: B HAKOII-
JICHUH TIII0K030-6-docdara,

3) MHAKTUBAIUSI FeKCOKMHA3BI ITTFOK030-6-
docdarom.

JUist 310Ka4eCTBEHHBIX KJIETOK XapaKTep-
HO OTCYTCTBHE TOPMO>KEHUS TJIMKOJIM3a JbI-
xanueM (3 dexra [lacrepa), uTo CcBsA3aHO CO
3HAUUTENIHBIM W3MEHEHHEM CHUCTEMBI pery-
JSIUU TIPOIECCOB TIIMKOJIN3a, HO HaJIU4He
addexra BapOypra u Kpaorpu [6].

Cucrema peryssiiuy TJIMKOJIM3a OCyIle-
CTBIISIETCS Uepe3 MyTh (pakTopa, HHAyLHpYye-
moro runokcueii — 1o (HIF-1a). B ycnoBusix
Hopmokcuu HIF-low GpicTpo yTunusyercs
yOMKBUTHH-IIPOTEOCOMHON cUCTeMOH. B yc-
JIOBUSIX TUTIOKCHM HAOIIOAAETCS TpaHCIIOKa-
uust HIF-1o B siApo u cBsI3bIBaHUE C IPOMO-
TOPHBIMH Y4aCTKaMH IeHOB (3JIeMEHTaMH OT-
BeTa Ha runokcuto, HRE) u X TpaHCKpUTIIIH-
OHHas akTuBays. ['ensl, Koaupyommue dep-
MEHTHI mHKonu3a, umeror HRE u perymupy-
totcst cuctemoit HIF-1o/HRE. TloBwienne
AKTUBHOCTHU TIIMKOJIUTHYECKHX MPOILECCOB
HEOOX0IMMO 37I0Ka4€CTBEHHBIM KJIETKaM JIs
oOecrieyeHns TIACTHYECKUX U SHEpreThyec-
KHX TIOTPEOHOCTEH B YCIOBHSIX OBICTPOTO Jie-
JeHUsI U HejocTaTka kucioponaa. Kierku c
0oJiee BBICOKMM YPOBHEM a3pOOHOTO TIIMKO-
nu3a o0anaroT 6osee arpecCUBHBIM (DEHOTH-
IIOM, BBICOKUM MHBA3MBHBIM M METAaCTaTHUEC-
KHUM TIOTEHIHATIOM.

I'noko3zoghochamuzomepaza xkaranuzu-
pyeT o0paTUMyI0 peakIHio U30MepU3aluu
HIECTUWICHHOTO MMPAHO3HOTO LUKJIA TITFOKO-

30-6-¢ocdara B NATUWICHHBIH (HypaHO3HBIN
UK PpyKTO30-6-hocdara, KoTopas mpoTeKa-
eT B JIBE CTYIICHH C Pa3pbIBOM MOJIyalleTalb-
HOW CTPYKTYpBI U 00pa30BaHUEM €HAMOJA U
HAIOMHUHACT KaTAIN3UPYEMYIO LIET0YBI0 H30-
MEpU3aLHUI0 BO PPYKTO3Y U MAHHO3Y.

CH,0P0,% ,
CH,0PO3z“"
H O H o OH
H —_——— H (@]
OH H I'moko3odocdar-
OH OH H30Mepasa H CHZOH
H OH OH H

Tmoko30-6-pocdar DpykT030-6-hoctar

I'moko30docdaruzomepasa npeacTapisieT
co00¥ 0/1MH U3 HanboJIee aKTUBHBIX U IIUPO-
KO PacipoCTpaHEHHbBIX (PEPMEHTOB B pa3iny-
HBIX OpraHax W TKaHsix. J[MHamuueckoe pas-
HOBECHUE PEAKIMH YCTAHABIMBACTCS OYCHb
OBICTPO NP COACPKAHUH B PEaKIUOHHOM
cpeae npumepHo 70% I'-6-® u 30% D-6-.

VY nroneii He CTaTOYHOCTH MITF0K030¢0C-
(aTr3omMepasbl BBI3bIBACT XPOHHYECKYIO TEMO-
JUTHYECKYI0 aHEMHUIO C TOBTOPSIOMIUMHUCS
reMOJIUTHYECKUMHU Kpru3zaMH. JledexTHsi pep-
MEHT UMEET MOBBIIICHHOE CPOJICTBO K TIIFOKO-
30-6-¢ocdary.

Dpykmo3ooucghocham-anvoonaza xara-
JU3UPYET PETPOANBIAOIBHOE PACHICIUICHUE
bpykT0o30-1,6-0uchocdara ¢ odpasoBanrem
auruApoxcuaneToHdocdara u ruIepaibie-
rua-3-pochara. epMeHT CBI3BIBAETCA C
¢bpykTo30-1,6-6ucdocdarom B popme KETO3bI
C HE3aMKHYTOM IETbIO, T.€. IPOUCXOAUT €ro
netukim3anysi. ypaHo3Hoe KOJIbIO O--aHo-
Mepa CIOHTAHHO OTKPBIBACTCS M 3aKphIBaCT-
cst 8 pa3 B CEKyHIY, B TO BpeMsl KaK LUK B-
aHOMepa OTKpBIBAaETCs M 3aKpbiBaeTcs 35 pas3
B CEKyHIy. B cTalMmoHapHOM COCTOSIHHHU CO-
nepxurcs 81% B-popmsr, 15% a-popmsl,
1,5% cem-muomna u 2% keToHa, HO KOJIUYECTBO
MOCJIEJTHETO JIOCTATOYHO IS TIOJICPKAHUS
MaKCUMAJIbHOW CKOPOCTH (pepMEHTaTHBHOTO
nporecca.
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Peakuus mpotekaer ¢ pa%pI:IBOM C,C,
CBSI3U M OMpEJENsieT JalbHEeHIee TeUCHHE
IIHUKoNn3a. PaBHOBECUE peakiuu CUIBHO
CIABUHYTO B CTOPOHY oOpa3oBaHus Gppyro3o-
1,6-6ucdocdara, HO nanbHEHNIIEE OKUCICHIE
mmnepanbaerui-3-gocedara moa Bo3aeicTBu-
€M mIuIepabaerua-3-gocharaernaporenasbl
CIABUTAET pEeaKIlysl B CTOPOHY 0Opa3oBaHUS
Tpuo3odocdaros.

OtcyTcTBUE WK JEPUIMT KUCIOPOJa B
aHa’POOHBIX YCIOBUSIX HE IMO3BOJISIET MPOUC-
xoauth okuciiennio NADH B npixarenbHoi
I[EMH TPAHCTIOPTA AMEKTPOHOB, 00pa30BaBIIIe-
rocsi B JIHIIEPaNbICTHIICTUAPOTCHA3HOM pe-
axiu. NAD* sBisteTcss He0OX0IMMBIM KOMIIO-
HEHTOM JUISl JalTbHEHIIIeT0 OKUCIICHUS TITUIIe-
panberua-3-pocara B aHaIPOOHBIX YCIOBU-
ax. Oxucnenne NADH obGecnieunBaer s1ak-
mamoezudpozenasa. Peakuysi npoTeKaeT Mo
YpaBHEHHUIO:

CHs + NADH+H" GHs .
C=O JIaKTaTAgeru oreHasa H O_g_H *NAD
coo Aeriap coo

[upysar L-JTakrat

YcTaHOBJIEHO, YTO aKTUBHOCTH aJIbA0Ja-
3Bl B TITFOK030(ocdarn3omepasbl MOKET 3Ha-
YUTEJBHO YBETUUUBATHCS Y KPBIC C IPUBUTON
capkomoit 256 Walker, oqHako 1aHHOE MOBBI-
[IICHUE MPOSIBISIETCS MIPH TOCTATOYHO OOJIb-
IO Macce OITyXOJIH.

Pak Mo104HOM kene3bl 3aHUMAET OJHO
U3 MEPBBIX MECT B CTPYKTYPE OHKOJIOTHYEC-
KOH 3a00JIeBAEMOCTH 1 CMEPTHO CTH JKEHCKOTO
HaceneHus. Jlo HacTosIIero BpeMeHH He BhI-
MOJIHEHO OKOHYATEJIBHOE UCCIIe0BaHNE 00-
MEHa yIJIEBOJO0B KJIETOK paKka MOJOYHOM xkKe-
JIe3bI ¥ CBSI3b €T'0 C 0COOEHHOCTSIMHU T€UCHUS
3a00JIeBaHMU.

Lenbro qTaHHOTO HCCIEe0BaHMS OBLIO H3Y-
YUTHh META00TMUECKYI0 AKTUBHOCTh TIIMKOJIU-
3a B CBIBOPOTKE KPOBU OOJILHBIX PAKOM MOJIOY-
HOM JK€JIE3bl C Pa3JINYHON PaCIIPOCTPAaHEHHO-
CTBIO 3a00JIeBaHMSI.

MarepuaJjbl 4 MEeTOIBI

B nmpocnekTuBHOM Hccien0BaHUU 00-
cnenoBaHbl 90 OOMBHBIX PAaKOM MOJOYHOU
JKeJe3bl, MPOXOJUBIINX JiedeHne B Burebdc-
KOM 00JIaCTHOM OHKOJIOTHYECKOM JUCIIaHCe-
pe B 2006-2007 rr. u 16 310pOBBIX JOHOPOB.
Kputepuem BKIIOYEHHS B HCCIEJOBAHUE
SBHJIOCH HAJTMYKE IIUTOJIOTMYECKH MU THC-
TOJIOTMUECKH BEPHU(PUIIMPOBAHHOT'O paKa Mo-
JIOYHOM ’KeJIe3bl, OTCYTCTBHE ITOPAKEHUS T1e-
YeHU MeTacTaTHUYeCcKuM 0o Hecrenudu-
YECKUM IpOoLEeccOM Mo JaHHbIM Y3U, Hop-
MalbHbIEe MOKa3arenu Omnmupyouna, AnAT,
AcAT npu OMOXMMHYECKOM HCCIIEIOBAHUH
CBIBOPOTKHM KpOBH. B 1uiane uccrienoBaHus
BBIJICIISUTH CIIEIYIOIUE TPYIIIBI OOJIBHBIX 110
ctagusim cormacHo npukazy Ne80 ot 9 ¢es-
paisist 2007 1. 00 yTBEp)KICHU U KIMHUYECKUX
MIPOTOKOJIOB «AJITOPUTMBI AUATHOCTHKH U JIe-
YeHUs1 OOJIBHBIX 37I0KaY€CTBEHHBIMU HOBOOO-
pa30BaHUSIMU».

1) GonbHBIE ¢ 1-01 cTamuell paka MOJIOY-
Hoi xenesrl (TN M,);

2) OoNbHBIE CO 2-01 CTaIMeH paka MOJIoY-
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ot xenessl (T NM, TN.M, T.NM,
TZNIMO’ TSNOMO);

3) GonbHBIE ¢ 3-€i cTaauei paka MOJIOY-
ot xeneswn (T N.M, TN.M, T.N.M,,
TONlMO’ TSNIMO’ TSNZMO’ T4NOMO’ T4N1MO’
T4N2Mo’ Tn}o6aﬂN3MO);

4) 6onbHBIE ¢ 4-0ii CTaaneH paka MOJIOY-
Hoi xenesbl (T N M).

BeHo3Hy10 KpOBB [0JTydany Py BEHEyH-
KIIMW HaTOIIAK U MEPEHOCUIIH B CyXYIO IPO-
oupky. [locne peTpakuuu crycrka mpoBOIHIN
neHrpudyruposanue npu 1500 06/mMuH B Te-
yeHue 15 mun. [lonyueHHy0 CBIBOPOTKY, HE
UMEIOIYIO PU3HAKOB T€MOJIN3a, JACIHIN Ha
AJIMKBOTHI U 3aMOPAKUBAJIM B HU3KOTEMIIEpa-
TYPHOH XOJOAMJIBHON ycTaHOBKe mpu —16-
18°C, rne xpanwmu 110 uccienosanus. O me-
Ta0OIMYECKON aKTUBHOCTH TIIMKOJIHN3a CyIu-
JIM TI0 U3MEHEHMIO KaTaTUTUYECKOW aKTUBHO-
cTu (DepMEHTOB: JIAKTATAETUAPOTEHA3bI, (PPyK-
T030-1,6-6ucpocaranbronaspl, NOKO30¢oc-
¢darnzomepasbl. AKTUBHOCTb JIAKTATIETUAPO-
T€Ha3bl OINPEIEIISUIM B CBIBOPOTKE KPOBU 10
meroxy Howell [7] u Beipakanu B HMOITB ¢t
AxTHBHOCTB (hpyKTO30-1,6-Oucdocdaransao-
Ja3bl ompenensim mo Bruns. AKTUBHOCTH B
CBIBOPOTKE KPOBH INTIOK030(hocaTr3omepasbl
onpeensum o meroay Bruns u Hinsberg [8].
[Tonmy4yeHnnslie naHHbIe 00pabaThIBAIN CTaTU-
ctuyecku. PaccuursiBanu meauany (M), cpen-
HEe KBaJIPaTUYECKOE OTKJIOHEHHUE (G), BEpXHUIA
Y HYOKHUM KkBapTuiu. [Ipu onenke nocrosep-
HOCTH M3MEHEHUH MCXOAMUIHN U3 TUIIOTE3bI O
HEraycCOBOM PaCHpeAeICHUN YUeTHOTO MPU-
3HAaKa B M3y4aeMbIX rpynmnax. /s o1eHku 3Ha-
YUMOCTH M3MEHEHHI MEX]y IpylramMu Hc-
110JIb30BaIu Kputepuit Manna—Yuruu, Kpac-
KeJuta—Yoiuieca. M3MeHeHus cuuranu 10CTo-
BepubiMH 1ipu p<0,05.

Pe3ysbTarsl U 00CyxkI€HUE

YCTaHOBIICHO, YTO AKTUBHOCTH JIAKTAT/IC-
THJIPOT'eHA3bl B CHIBOPOTKE KPOBU OOJIBHBIX
pakoM MosiouHO# xene3nl (1=90) cocraBuia

485,77 umoib ¢t (6=193,95) u ObLia BhIIIIE,
4eM y 310POBbIX JOHOPOB 384,75 Hmoutb ¢t
(0=87,22, n=16), tect ManHa—YuUTHHU
p=0,0134. Y GonpHbIxX 1 cTamuei paka MOI0OY-
HOU KeJie3bl aKTHBHOCTB JIAKTATICTHIPOTEHA-
361 0b11a 504,93 HMoab ¢t (6=192,64), uto
nocToBepHO BhIie (TecT MaHHA-YUTHH
p=0,0125), uem y noropos. [TogoOHas kapru-
Ha HaOofanack ¥ Mpu 2-0¥l CTaauu paka
MOJIOYHOM YKeJIe3bl, TNIe aKTUBHO CTh JIAKTAT/IC-
ruaporeHassl cocranisiia 514,83 umosp-ctr?
(0=181,62), uTO IOCTOBEPHO BBIIIIE, YEM Y JI0-
HOpoB (TecT ManHa-Yutau p=0,00549). [Tpu
3-eili craauu paka MOJIOYHOM KeJie3bl aKTHUB-
HOCTb JIAKTATJICTHIPOTeHAa3bl ObLIA BBIIIE, YEM
y noHopoB Ha 15,15% u cocraBuna 443,09
amounb ¢t (tect Manna-Yutau p=0,25)
(puc. 2).

AKTHBHOCTBH (pyKT030-1,6-61chocda-
TaJIbJI0JIa3bI B TPYIINE OOJILHBIX PAKOM MOJIOY-
HOI kene3nl 1-oii craguu (N=27) cocraBuia
2,57 mxmoas ¢t (6=0,84), B rpymime 60i1b-
HBIX PaKOM MOJIOYHOU KeJe3bl 2-0¥ cTaauu
(n=15) sToT moka3zarenb ObLT paBeH 2,94
mimoub ¢t (6=0,71), B rpymmne GONbHBIX
pakoM MOJIOYHOM kerne3bl 3-¢it craauu (N=20)
aKTMBHOCTH (pyKT030-1,6-Oucdocdaranbro-
nasel cocraBuia 3,02 mxmonb ¢t (6=0,57)
(puc. 3).

MenuaHna akTHBHOCTH TITFOKO30(ochaTu-
30Mepasbl B CLIBOPOTKE KPOBU JJOHOPOB (N=16)
cocrasuna 123,72 umons ¢t (6=18,66). V
6011bHBIX ¢ 1-011 cTaguel paka MOJIOYHOI Ke-
ne3bl (N=34) akTHBHOCTH TTIOK030docharu3o-
Mepa3bl Obliia oBsilIeHa B 1,64 paza no cpas-
HCHHIO C aHAJIOTMYHBIM MTOKA3aTeJIeM Y JIOHO-
poB u coctaBuia 202,58 umonap-cta?
(0=61,31), u3MeHeHus1 1O0CTOBEpPHBI, TecT
Manna-Yutau p=0,000015. Ormeyanach TeH-
JICHLIUS K YBEJIIMYECHUIO akTUBHOCTU ['OU B
CBIBOPOTKE KPOBH OOJIBHBIX PAKOM MOJIOYHOU
JKeJIe3bl MMapaJuICIIbHO C YBEIIMYCHUEM CTA TN
3a0oneBanus. B rpymmne 6onbHbIX 2-0i cTa-
et PMIK (n=30) aktuBHOCTB ITHOK030(h0OC-
daTtuszomepassl OblIa BBIINIE U COCTABHUIA
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221,94 umoune ¢t (6=80,30) Tect ManHa-
VYHUTHHU 110 CPaBHEHHIO C TPYIIOH OOIBHBIX C
1-oi1 cranmeii paka Mmoso4HOM xkene3sl p=0,32.
AKTHBHOCTb TiIOKO30(ocharuzomepassl y
OO0JBbHBIX 3 CTaJuel paka MOJIOYHOM JKesie3bl
(n=24) nabmronanuch ONU3KUE 3HAYCHUS C Ta-
KOBBIMH B TpyTIe O0IbHBIX ¢ 1-0# cTaguei u
2-oi1 cranueit PMXX. Meamnana cocraBuia
224,31 umoune-ct ! (6=93,46) Tect ManHa-
YUHTHU 10 CPaBHEHUIO C TPYNIONA co 2-0i
cTamuel paka MoyiouHoi xkene3sl p=0,71. ¥V
00MbHBIX 4-0H cTaauel paka MOJIOYHOM xke-
Tie3bl HaOMIAanoCch 00ee 3HAYUTEIHHOE M0~
BeIieHUE akTuBHOCTU ['®U nmo 467,50
amoib ¢t (6=6,68), Tecr Manna — Yurau
M0 CPaBHEHHIO C OOJILHBIMU C 3-ei craaueit
paka monouyHou xene3bl p=0,02, u3menenus
noctoBepHbl. ClieyeT OTMETUTD, YTO HATMYHE
37I0KA4ECTBEHHOM OITYXOJIM ONPEIEIISIO0 3HAYH-
TENHHOE MOBBIIIIEHNE aKTHBHO CTU TITIOK030(hoC-
(aruzomepasbl, KOTOPOE OCTABATIOCH JIOCTATOU-
HO CTaOWJIBHBIM B Tpymnmax 00ibHbIX ¢ 1,2,3-
eif craausaMu. Y OOJIbHBIX C 4-01i cTaaueit paka
MOJIOYHOH JKeJe3bl HabMonanach MaKCUMalb-
Has aKTUBHOCTb [NIIOK030(ocdarrzomepassl.
J171st OTICHKH COOTHOIIIEHUSI METaboTu4ec-
KOM aKTUBHOCTH PA3JIMYHBIX CTAIUN TIIUKOJIHU-

32 BBIMOJIHSIM PACUEThl OTHOCUTENBHBIX KO-
3G PUIMEHTOB AKTUBHOCTEH U3YUeHHBIX (hep-
MEHTOB, PE3YJIbTaThl KOTOPBIX MPEICTABICHBI
B Tabyme 1.

HccnenoBanre COOTHOIIEHUH aKTHMBHOC-
TH (PEPMEHTOB IIIMKOJIM3A MOKA3alo0, YTO aK-
THUBHOCTH (hpyKT030-1,6-01chochaTanbaomnasel
3HAYUTETHHO MIPEBOCXOIUT AKTUBHOCTD TITFOKO-
30¢ocharrzomepasbl U TaKTaTACTHAPOT €HA3HI,
a aKTUBHOCTb JIAKTATACTHIPOT€HA3bI ITPEBOC-
XOJUT aKTUBHOCTH IITFOKO30(ochaTrzoMepassbl.
3TO MOXKET BBI3bIBATh 00pa3oBaHue M30bITKA
Tpro30(dochaToB B aJbI0IA3HOM peaKLuH, 4To,
BEPOSITHO, BBI3BIBACT OOJIee aKTUBHBIN MeTa-
6oym3M Timtepanbaerua-3-gocedara mo weo-
KUCITUTEILHOMY IIEHTO30(OCHATHOMY ITyTH.

CooTHoOIIEHUE JTaKTaTACTUAPOTeHA3bl U
rroKo30docdaTnzomepazbl yMEHbIIAETCS C
yBEJIMUEHUEM CTaJuu 3a00J1eBaHus. DTO MO-
JKET CBUJIETEIbCTBOBATH O OOJIBIIIEH SKCIpec-
CHU TITI0K030 (hochaTrnzoMepasbl B OITyXOJIEBBIX
KJIETKaX, a MOCKOJIbKY BO 2-0OM, 3-eii CTaausiX
YacTO IMArHOCIHPYIOTCS OIYXOJIM C arpecCcHB-
HBIM (DEHOTUIIOM, TO MOXKHO C/A€NaTh Mpea-
MIOJIO’KEHUE O CBSI3M arpecCUBHOIO (PeHOTHIIA
OITyXOJIEH M CTETEeHBIO HKCIIPECCHUH TIIFOKO30-
dbocaTrzomepassi.

Tabmuna 1

CooTHomeHue aKTHBHOCTEH )epMEHTOB IVTHKOJIN3a B CBIBOPOTKE KPOBH 00JIbHBIX
onepadeJbHBIM PAKOM MOJOYHOM Kese3bl

CooTHOIIIEHNE aKTUBHOCTEHN 1-g cragus 2-51 cranus 3-4 cranus
bepMeHTOB

®pykro30-1,6- 12,69 13,25 13,46
oucdocharanbaonasza / (100,00%)* (104,41%) (106,07%)
rioko3odocdarnzomepasa

®pykro30-1,6- 5,09 5,68 6,82
oucdocharanbaonasza / (100%) (111,59%) (133,99%)
JIAKTATJCTUAPOTeHA3a

Jlakraraeruaporenasa / 2,49 2,33 1,97
rioko3odochaTruzomepasza (100%) (93,57%) (79,12%)

* — % coomnowenue k 1-ott cmaouu

49
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BrIBOaBI

1. AKTUBHOCTb JIAKTaTJETHAPOTeHA3bl B
CBIBOPOTKE KPOBU OOJILHBIX PAKOM MOJIOUHOM
xkenessl coctaBuna 485,77 amonp-ctrt
(0=193,95), u 6bu1a Ha 26,26% BEIIIIE, YeM Y
3JI0POBBIX TOHOPOB.

2. AKTUBHOCTSH TTIOK030(ocharnzomepaspl
y OOJIEHBIX PAKOM MOJIOYHO JKene3bl 1-0ii cra-
muu ObLa ToBbIieHa B 1,64 pasa mo cpaBHe-
HUIO C aHAIOT MYHBIM TTOKa3aTeJieM Y IOHOPOB
u cocrauia 202,58 umonb-ctrt (6=61,31).

3. OT™MedeHa TEHACHIUS K YBEIHMUCHUIO
aKTMBHOCTHU (PpyKT030-1,6-Oncdocharansro-
7a3bl B CHIBOPOTKE KPOBHU OOJIBHBIX OTepa-
OeJIbHBIM PaKOM MOJIOUHOM skene3sl 1-oi — 3-
el CcTaauu.

4. YMeHBIIIEHHE COOTHOIICHUSI aKTUBHO-
CTH JIAKTaTJETHAPOTeHasbl U IIoko30¢ocha-
TU30MEepa3bl P YBEIMYCHUH CTAIUU 3a00-
JICBAHUSI MOXKET CBUJICTEIHLCTBOBATH O 0OJIb-
11eH KCTIPeCCHH ITIoK030(hochaTr3oMepasbl B
OTTYXOJIEBBIX KJIETKAX U, BO3MOKHO, CBSI3aHO C
arpecCUBHBIM (DEHOTUIIOM OITYXOJIH.
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