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IHAPAMETPBI CYTOUHBIX PUTMOB AKTUBHOCTH
AIHETHIXOJHUHICTEPA3BI U BYTUPUJIXOJIUHICTEPA3DBI
B IEYEHU ’KUBOTHBIX C PASHBIMU ®AZAMU AKTUBHOCTH

Owmenpsaaunk B.H., Hosocag H.B., Konecauk H.B.

3anopostcckuil HAYUOHAILHBIN YHUBEPCUMEM
69600, Yxkpauna, 3anopooicve, yn. ’Kykosckoeo, 66

kolesniknadvas@yandex.ru

B BecenHuit nepuoj (Mait), B yCIOBHIX €CTECTBEHHOI'O OCBELIEHUSA U CBOOOJHOTO JOCTYIAa >KMBOTHBIX K
KOpPMY aKTHBHOCTH aleTHIXonuHICcTepassl (AXD) u Oyrupmnxonuaacrepassl (bXD) B meueHn MeImiei u
KPOJIMKOB Ha MPOTSDKEHUH CYTOK M3MeHseTcs nepuojaudeckd. Ilepmon putmoB — 24-uaca, akpodasa
omoputma AX3 u XD B medyeHn MbImieil 3aHIMAaeT BTOPYIO IMOJOBHHY IHS M MEPBYIO MOJIOBUHY HOYH C
MakcUMyMoM B 23 dyaca, akpo¢aza OMOpUTMA B II€YEHH KPOJHMKOB 3aHMMAET BTOPYIO MOJIOBHHY HOYU H
yTpo ¢ MakcuMyMoM B 10 yacoB. Kak B medeHn MplIed, Tak U KPOJIMKOB CPEJAHECYTOYHAs! aKTHBHOCTD
BXD u amrumryna ee xosiebanus Oosiee yem B 1,5 pasa BbllIe COOTBETCTBYIONIMX ITapaMeTPOB PHUTMa
akTuBHOCTH AXD. CpennecyrouHas akTuBHOCTh AXD u bXD B meueHu Mblmeil B 2 pas3a BBINIE, YEM B
IeYeHH KPOJMKOB, aMIUINTyAa KoyieOaHUS aKTHMBHOCTH AXD B Ie4YeHH TeX U JPYIHX KUBOTHBIX
MpakTU4YEeCKH OAMHAKOBa, HO aMIumMTyaa O6moputMa bXD medeHH KpoJamKoB B 2 pas3a BHIIIE, YeM ¥y
MBILIEH.

Kniouegvie cnosa: Oenvie Kpoauxu, Oenvle Mbully, NEYeHb, CYMOUHbIL PUMM, aYemuaxoiuHICmepasa,

OymupunxoaundICmepasa.

IHHAPAMETPHU JOBOBUX PUTMIB AKTUBHOCTI AHIETUJIXOJIIHECTEPA3U
TA BYTUPUJIXOJIIHECTEPA3U B ITEYIHIII TBAPUH 3 PI3BHUMU ®AZAMU AKTUBHOCTI

Owmenbsaurk B.H., Hosocag H.B., Komicauk H.B.
3anopizcoruil HayionanrbHull yHigepcumem
69600, Vkpaina, 3anopiscorcs, syn. XKykoscvkozo, 66
kolesniknadvas@yandex.ru

VY BecHsHUI mepion (TpaBeHb), B yMOBaX HPHPOJHOTO OCBITIIEHHS Ta BIIBHOTO JOCTYIy TBAapUH [0
KOpMy akTuBHICTh amermixoiinectepasu (AXE) i Oyrupunxominectepasu (BXE) B mewinmi mumew i
KPOJIMKIB TPOTATOM J00HM 3MiHIO€ThCA nepiognuno. Ilepion putmiB — 24 rommHH, akpodaza Gioputmy
AXE i BXE B nmeuinnmi mureii 3aliMae qpyry MOJOBHHY JHS i MEPIIy MTOJOBUHY HOYl 3 MAKCHMyMOM y 23
roIuHU, akpodasza 6iopuTMY B IEUiHI KPOJiB 3aiiMae IpyTy MOJIOBHHY HOYi 1 paHOK 3 MaKCUMyMoM B 10
roJH. Y INEeYiHIi MHUIIeH 1 KPOJIHKiB cepeqHbon00oBa aktuBHICTh BXE 1 ammiityna ii konuBaHHS OibIn
HiX B 1,5 pasy Bume BinmoBigHumx napametpiB putMmy aktuBHOCTi AXE. CepenHbo1000Ba aKTHBHICTD
AXE 1 BXE B mneuinni mumed y 2 pa3u BUILE, HDX y HEUiHII KPOJHKIB, aMIUITyAa KOJUBAHHSI
aktuBHOCTI AXE B mediHmi TWX i iHIIMX TBapWH NPAKTUYHO OJIHAKOBa, ajie ammulityna Oioputmy BXE
NIEYiHKY KPOJIMKIB y 2 pa3y BUINA, HIX Y MHUIIEH.
Kniouosi crosa: kponuxi, 6ini muwi, neuinka, 00006uti pumm, ayemuaxoninecmepasd, Oymupuixoiinecmepasa.
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CHARACTERISTICS CIRCADIAN RHYTHM OF BUTYRYLCHOLINESTERASE
AND ACETYLCHOLINESTERASE ACTIVITY IN THE LIVER OF ANIMALS
WITH DIFFERENT PHASES ACTIVITY

Omelyanchik V.N., Novosad N.V., Kolesnik N.V.
Zaporizhzhya National University
69600, Ukraine, Zaporizhzhya, Zhukovsky str., 66
kolesniknadvas@yandex.ru

Objective: definition of the circadian organization of activity of soluble AChE and BChE in a liver of
night animals (mouse) and twilight (rabbits) whom supported in conditions of natural lighting of May and
a free access to water and food.

Studies conducted on albino male mice weighing 18-20 g, and California white male rabbits weighing
2.5-3.0 kg. Animals were kept under standard conditions of the vivarium on a standard diet, access to
food and water is not limited. Throughout the day, every 6 hours under light chloroform anesthesia bled
6-7 animals destroyed by opening the jugular vein. Liver is washed in situ with a cold solution of 0.15 M
KCI; excess wash solution was removed with filter paper. Weighed portion of tissue (200 mg) was
homogenized in a glass homogenizer with a teflon pestle 30 s at 1000 rev / min to a cooled solution of
0.15 M KCl in relation 1:9. After 60 minutes extraction at 4 © C homogenates was centrifuged for 20
minutes at 6000 g. Enzyme activity was determined in the supernatant by Hestrin, and expressed as mmol
of substrate per minute loss per 1 g of tissue. Macroanalysis streak pictures AChE and BChE activity
showed a marked effect on the time of day activity as AChE and BChE in the liver of mice and rabbits,
and the same direction changes in the activity of AChE and BChE.

Microanalysis (cosinor analysis) array experimental streak pictures revealed that AChE activity in the
liver of mice described biorhythm 24 hour period. Parameters average sinusoid 24 hour biorhythm AChE
liver of mice were: mezor — 11.6 mmol / min / g, amplitude — 1.57; acrophase position — 12.0 - 23.01
hours. Circadian rhythm with a 24 hour period was typical for BChE activity. Options biorhythm BChE
in mouse liver: mezor — 19.7 mmol / instant / g, amplitude — 2.8, acrophase position — 12.67 - 22.58
hours. Thus, fluctuations in the activity of AChE and BChE in mouse liver during the day were nearly
synchronous, high cholinesterase activity corresponded to 23 hours; average BChE activity and the
amplitude of its oscillations were more than 1.5 times higher than the corresponding parameters of AChE
activity biorhythm.

In a liver of rabbits activity of AChE and BChE for days changes periodically, period length — 24 hours.
Parameters of a biorhythm of AChE of a liver of rabbits: the mezor of-5,9 mmol/min., amplitude — 2,29,
a locating akpodassr corresponds to 2.66 — 10.04 hours. Parameters of a biorhythm of activity of BChE:
mezor of 11 mmol/min., amplitude — 6,3, a locating akpodassr 2,6 — 8,86 hours. Thus, activity of both
cholinesterases in a liver of rabbits for days changes almost synchronously; the maximum of activity of
enzymes corresponds to 9-10 o'clock in the morning; thus, average daily activity of BChE, as well as
amplitude of fluctuation is twice higher than activity of AChE.

When comparing parameters of biorhythms of activity of cholinesterases in a liver of mice and rabbits it
is obviously possible to note the following. Average daily activity of AChE and BChE in a liver of mice
is twice higher, than in a liver of rabbits. Thus amplitude of fluctuation of activity of AChE in a liver of
those and other animals are almost identical, but at BChE of rabbits it is twice higher, than at mice. The
provision of a minimum of activity of enzymes in a liver of mice corresponds to a maximum of activity
of enzymes in a liver of rabbits and vice versa.

Thus, for days as in a liver of mice, and rabbits of activity of AChE and BChE change in parallel and
unidirectionally. Fluctuations of activity of enzymes 24 sentries are described by a daily rhythm. The
maximum of activity of AChE and BChE in a liver of mice corresponds to 23 hours, and in a liver of
rabbits t0-10 hours. In a liver of mice average daily activity of BChE and amplitude of its fluctuation is
more than 1,5 times higher than the corresponding parameters of a biorhythm at activity of AChE. In a
liver of rabbits activity of BChE and amplitude of fluctuation is twice higher than the AChE
corresponding parameters.

The results of research of activity of cholinesterases received by us in a liver of rabbits and mice will be
compounded with ideas of a defining role of an active phase of animals in the circadian organization of
components of cholinergic system. Represents theoretical and practical interest comparative research of
activity of enzymes in other vital tissues of animals with different phases of activity.
Key words: white rabbits, white mice, liver, circadian rhythm, acetylcholinesterase activity and
butyrylcholinesterase.
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BBEJEHHUE

HccnenoBanust mocieqHuX JI€T OMNpEAeNniIN MPUCYTCTBUE aleTWiIXonuHscrepassl (AXD) u
OytupunxonuadcTepassl (bX3) B XOIMMHIPTUYECKUX M HEXOJIMHIPTUUCCKUX TKAHSAX W MPOSBICHHE
obenmu (epMeHTaMH KaK KJIACCHYECKHMX, TaK Hekinaccuueckux ¢yHkuuid [1,2]. Kmaccumueckas
dbyakus AXD — obecriedeHue Mepenadyd HEPBHOTO MMITYJIbCA MYTEM THUAPOJIM3A alETHUIIXOJIMHA
(AX) Ha TOCTCHHANTHYECKOW MeMOpaHe XOJIMHAIPruYecKux TkaHed; a bXD BbIMoOIHSET pPoJb
MOJIEKYJIIPHOTO 3KpaHa, 3amumiaiomero AXD ot aeiictBusi unrubutopon [1]. Heknaccuueckue
byaxkunn AXD u bXD — yckopenue auddepeHIIUPOBKA KJIETOK BCEX THUIIOB TKAHEH peryssius
MUTpAlMU KJIETOK, KOHTPOJb pOCTa OIMyXoJie M KOHTPOJdb amonTo3a [2]. MexaHu3Mbl peanu3anuu
HEKJIIACCHYECCKUX q)yHKIII/II\/'I (bepMCHTOB HEU3BCCTHBI.

AXD — 4YacTb XOJMHEPrHYECKOM CHUCTEMbl. MHOIOYMCICHHBIE JaHHBIE JIMTEPaTypPhl
CBUJCTEIBCTBYIOT O Pa3HOOOPA3UM CTPYKTYPHI MUPKATHBIX (CYTOUHBIX) KOJICOAaHUI KOMIIOHEHTOB
XOJIMHAPTUYECKOW CHCTEMBl B TKAHSIX PAa3JIMYHBIX BUJOB JXUBOTHBIX. TpPUITEPOM LUPKATHOU
OpraHM3alfy XOJMHEPTUICCKOW CHCTEMBI SBISICTCS akTHUBHAs (a3a kuBOTHBIX [3]. Bo Bpems
aKTUBHOH (ha3bl MOBBIIIEHA aKTUBHOCTH ()epMeHTa cuHTe3a AX — XOJIMHAUETWITpaHcdepasbl U
CHIDKEHa aKTUBHOCTb (pepMeHTa rujaposin3a meauatopa — AXD. Panee Mbl oxapakTepu3oBasiu
rapamMeTpbl CYTOYHOIO PUTMa XOJIMHACTEpa3 B MeueHu Kpoic [4]. JJaHHbIE TUTEpaTypbl O CYyTOYHOU
opraHu3anu akTUBHOCTH BXD B HEXOIMHIPIHUECKUX TKAHSAX >KHUBOTHBIX C Pa3sHOM aKTUBHOMU
(azoit Mbl HE BCTPETHUIIH.

Lenb uccnenoBanus — ONpeesieHne HUPKaJHON OpraHu3alMi aKTUBHOCTU pacTBOpUMBIX AXD u
bXD B me4yeHHW HOYHBIX JKUBOTHBIX (MBIIIM) U CYyMEPEUHBIX (KPOJIMKH), KOTOPBIX COJAEPKAIU B
YCIIOBUSIX €CTECTBEHHOTO OCBEIIECHHS Masi U CBOOOIHOTO JI0CTYIA K BOJIE U IHIIIE.

MATEPHAJI U METO/JbI UCCJIEAJOBAHUA

HccnenoBanus npoBeeHbl B Mae Ha OenblX 0€CIIOpOAHBIX MbllIax-camiax BecoM 18-20 r, u Oenbix
KaTU(POPHUHCKUX KPOIHMKax BecoM 2,5-3,0 Kr, cofepKaliuxcsi B OOBIYHBIX YCIOBHSIX BUBapHsi, 0e3
OTpaHMYEHUsS] JoCTyma K KOpMy U Boje. Uepe3 kaxiaple 6 4acoB MOJ JETKUM XJIOPO(GOPMHBIM
HApKo30M 6 -7 XKMBOTHBIX OOECKPOBIMBAJIM IMYyTEM BCKPBITHS SIpeMHOW BeHbI. Bce mpouenypsl
otbopa npoO, NPUTrOTOBJIEHNE TOMOI€HAaTa TKaHH, ONpeAEIEHUE U pacyeT aKTUBHOCTH ()EPMEHTOB,
CTaTUCTUYECKUI U XPOHOMETPUUECKUH aHAIN3 JaHHBIX IPOBOAMIIN, KaK ONUCAHO paHee [4].

PE3VYJIBTATHI U OBCYKJIEHUE

Ha puc. 1 oTpakeHsl pe3yiabTaThl MakpoaHan3a Mmokasarenae aktTuBHoCcTH AXO u bXDO B neuenn
MBIIIEN U KPOJIUKOB HA MPOTSHKEHUH CYTOK.
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Puc. 1 Cyrounsiii npoduib aktuBHocTH AXD u bBXD B pacuere Ha Ir Tkanu u 1 mr Oenka B
MEYEHU MBIIIEH U KPOJIHKOB.

IIpencraBineHHble Ha puc. | JaHHBIE OTpaXkarOT BBIPAXCHHOE BIIMSHUE BPEMEHM CYTOK Ha
aKTUBHOCTb 00EMX XOJIMHACTEpa3 B MEYEHHM KaK MbILIEH, Tak U KpoiaukoB. CpaBHeHHE IpOoduis
cyrouHoil aktTuBHOCTH AXDO u BXD B meueHu Mblliell U KPOJIMKOB MO3BOJISET 3aKIIOYUTh, YTO B
[IEYEHU O00EUX TIPYII SKCIEPUMEHTAIBHBIX XUBOTHBIX AXD m bXD Ha mnpoTsikeHuu CyTOK
U3MEHSIETCS MPaKTUUYECKH CUHXPOHHO. AKpoda3bl OMOpUTMa aKTUBHOCTU XOJIMHACTEPA3 B MEUEHU
MBIIIEH MTHBEPTUPOBAHBI K TAKOBBIM B IIEYEHH KPOJIUKOB.

Pe3y.]'IBTaTBI MHKpOaHalin3a JSKCICPUMCHTAJIBHBIX JaHHBIX (KOCI/IHOP'aHaJ'II/I3) OTPAXXCHBI B

Tabmuie 1.

Tabmuua 1 — Tlokazatenun KocuHOp-aHanmu3a akTMBHOCTM AXD um bXD B meueHu Mblell u

KpOJIUKOB.

Mepuon ‘ HNms ‘ X ‘ y ‘ H ‘ A ‘ Phi
Tapamempol cpeoneti cunycoudvt AXD mmonv/mun/2 8 neuenu mviuiel

244 | Cpeonue | 0,401 | -0,406 | 11,629 | 1,57 | 23.11

Iapamempul snaunca owubox AXD mmonv/mun/e 6 nevenu mvluetl

Amin Amax PhiMin PhiMax CkoH/n MinH MaxH

0.97 2.99 12.0 23.01 0.48 10.46 14.19
Hapamempul cpeoneti cunycoudvt bXO mmonv/mun/e 6 neuenu mvliet

244 | Cpeonue | -1,589 | -2,276 | 19,730 | 2,776 | 15,672

Ilapamemput snnunca owub6oxk bXO mmonv/mun/e 6 newenu mviuie
Amin Amax PhiMin PhiMax CkoH/n MinH MaxH
0.97 8.86 12.67 22.58 0.72 17.16 22.39
[lapameTps! cpenneil cuaycouabl AXD MMOJIB/MUH/T B II€4€HH KPOJIHMKOB
244 | Cpeonue | 0,257 | 2,277 | 5,868 | 2,291 | 5,571
Ilapamempul snnunca ouubox AXD mmons/mun/e 6nevenu KpOIUKOG
Amin Amax PhiMin PhiMax CkoH/n MinH MaxH
1,17 4.32 2.66 10.04 0.28 4.83 6.44
[TapameTpsl cpennei cunyconnbl X3 MMoiIbs/MUH/T B IEYEHU KPOJIMKOB
244 | Cpeonue | 0,561 | 6,234 | 10,968 | 6,259 | 5,657
Tlapamempoi sn1unca owubox bXO mmonv/mun/e 6 newenu KpoauKos
Amin Amax PhiMin PhiMax CkoH/n MinH MaxH
2.48 10.06 2.60 8.86 1.13 6.65 13.48
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B cooTBeTcCTBUHM ¢ pe3ynbTaTaMd KOCHHOP-aHAIM3a MAacCHBa JKCIEPUMEHTAIBHBIX XPOHOTPaMM
akTUBHOCTH AXD B MEUCHU MBIIICH €l mpucym] Ouoput™m ¢ 24-dyacoBeIM mepuoaoM. [lapamerpsr
cpenHeil cunycoupl 24-uyacoBoro omoputma AXD medeHu mblimei: me3op — 11,6 MMonb/MUH/T,
ammmutyna — 1,57; nomoxxenune akpodaser — 12,0 — 23,01 gaca. CyTouHbiii put™M ¢ 24-49acOBBIM
NEPUOJIOM XapakTepeH W s akTuBHOCTH BXD: mezop — 19,7 mmons/mur/r, ammiutyaa — 2,8,
nosoxxeHue akpodasbl — 12,67 — 22,58 yaca. CrnenoBaTenbHO, CyTOYHBIC KOJIEOAHHUs] aKTHBHOCTH
AXD u BXD B meueHW MbIIICH MPAKTUYECKH CUHXPOHHBI, MAKCUMYM AKMUBHOCMU (DepMEeHmOo8
Habarooaemcs okono 23 uacos eeuepa; cpednecymounas axmusHocmv bXO u amnaumyoa ee
Konebanus 6onee uem 6 1,5 paza eviuwe CcOOMBEMCMBYIOWUX NAPAMEMPO8 OUOPUMMA Y
akmusHocmu AXO.

B meyenn kposimkoB (tabum. 2) aktuBHOCTh AXD m BXD Ha NpPOTSHKEHHUM CYTOK H3MCHSETCS
MepUONYECKH, JUITMHA niepruoaa — 24-yaca. [TapameTpsl Ouoputma AXD medeHHu KpOJIUKOB: ME30p —
5,9 mMmons/MuUH/T, amumatyaa — 2,29, monoxenue akpodassl — 2,66 — 10,04 gaca. Tlapamerpsl
o6uopurma aktuBHOCTH bXD: Me30p 11 MMons/MUH/T, aMIuIUTYAa — 6,3, TIONOXKEeHUEe akpodassl 2,6
— 8,86 uaca. Takum o00pa3oMm, akTUBHOCTb O0EMX XOJMHAICTEpa3 B II€YEHU KPOJUKOB Ha
MPOTSHKEHUH CYTOK H3MEHSETCS MPAKTUYECKHM CHHXPOHHO; MAaKCHUMyM AaKTUBHOCTH (PEpPMEHTOB
TUIPOJU3a AaleTUIXONMHA M OyTupwixoiuHa BbIABIseTcss B 9-10 wacoB yrpa; mpu 3TOM
CpeqHecyTouHasi akTUBHOCTh bXD, kak u amrmuntyna koneOaHus B 2 pa3a BbIllle aKTUBHOCTH AXD.

[Ipu cpaBHEHHHU MapaMETPOB OMOPUTMOB aKTUBHOCTH XOJIMHACTEPA3 B [IEUEHU MBIIIEH U KPOJIUKOB
IIPENICTABIISIETCS. BOBMOXKHBIM OTMETUTH ciienyromee. Cpegnecyrounas akTuBHOCTb AXO u bX0O B
IIEYeHU MbIleH B 2 pa3a BbllE, YEM B IE€YEHM KPOJUKOB. IIpu 3TOM aMIuTyasl KoyieOaHUs
akTUBHOCTM AXD B I€YEHUM TE€X U JPYI'MX JKUBOTHBIX IIPAKTUYECKH OJMHAKOBBL, HO y bXO
KpOJIMKOB OHa B 2 pasa Bbllle, yeM y Mbliiel. [lonoxeHne MUHMMyMa aKTUBHOCTH ()EPMEHTOB B
ne4yeHu Mbliiel (puc.l) cooTBETCTBYET MAKCUMYyMY aKTHBHOCTU (DEPMEHTOB B [€YEHU KPOJIUKOB U
HA00OPOT, T.€. Ha MPOTSHKEHWH CYTOK PUTMBI AKTUBHOCTH XOJHHOICTEpPa3 B IMEUYCHU MBIIICH |
KPOJIMKOB UHBEPTUPOBAHBI.

[TapameTppl CYTOYHOTO pUTMA XOJMHACTEpa3 B T€YEHHW O€NbIX MbIIIEH MPaKTHYECKU
COOTBETCTBYIOT TaKUM B I€UeHHU OenbIX Kpbic [4]. OmnpeneneHue CyTOYHON akKTMBHOCTH 00eux
XOJIMHACTEpPa3 B MEUEHU KPbIC Mbl IPOBOAWIU B 3UMHHMH nepuoi. ToT (akT, 4yTo moJokeHue
akpo¢a3 (epMEHTOB B IMEYEHU MbIIIEH M KPbIC B 3UMHHUN M BECEHHHH CE30HBI COOTBETCTBYET
NepUoJy BpEeMEHU CYTOK ¢ 12 10 24-yacoB CBHJETENBCTBYET O TOM, YTO TPUITEPOM pPUTMA
XOJIMHACTEpa3 sIBJISAETCS aKTUBHAs (a3a )KUBOTHBIX.

[TonyyeHHble HAMU XapAKTEPUCTHKU IMAPAMETPOB CYTOYHBIX PUTMOB AKTUBHOCTH XOJUHAICTEPA3 B
MIEYEHHU MBILIEH U KPOIMKOB COIJIACyIOTCS C MPEACTABICHUAMHU 00 ONpeenstonield pojau akTUBHON
(da3bl KUBOTHBIX B LHPKAJHOW OpraHu3alllid KOMIIOHEHTOB XOJIMHAPTrUYecKod cucreMsl [3].
IIpencraBnsieT TEOPETUYECKUM M IPAKTUYECKUH HMHTEPEC CPABHUTEIBHOE HCCIIECIOBAHUE
LHUPKAJAHBIX PUTMOB AaKTUBHOCTU (DEPMEHTOB B IPYrHX Nepu(epudecKuX TKAHSIX KUBOTHBIX C
pasHbIMU (pa3aMH aKTUBHOCTH.

BbIBO/IbI

1. Ha mporskeHMM CYTOK Kak B IEYEHH MBbIIIEH, Tak U KposukoB akTMBHOCTH AXD u BXDO
WU3MEHSIOTCS MEPUOANYECKH, TAPAIIIENBHO U OJHOHAIIPABIICHO.

2. Ilepuox cyrouHoro putMma akTUBHOCTH AXD m BXD B medeHn Mblel U KpOJIUKOB
paBHsieTcs 24 yacam. Akpoda3za putma AXD u BXD B neueHu Mblieil 0XBaThIBAET BTOPYIO
MIOJIOBUHY JTHS M MIEPBYIO TIOJOBUHY HOYM ¢ MakCUMyMoM B 23 yaca. Akpogaza putma AXD
n bX3O B ne4eHu KpOJMKOB OXBATHIBAET BTOPYIO MOJIOBUHY HOYM M YTPO C MAaKCHMYMOM B
10 ygacos.

3. B meuenu wmprmeir me3op bXD m ammnutynma konebanus Oosiee yeM B 1,5 pasa Bbimie
COOTBETCTBYIOLIMX IMapaMeTpoB OuopuTrMa akTUBHOCTH AXD. B medyeHH KpOJIMKOB ME30p
bXD n ammutyna kosnebaHus B 2 pasa BBIIIE COOTBETCTBYIOIIMX MapaMeTpoB AXD.
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4.  Cpennecyrouynas aktuBHOCTh AXD u bXD B nedeHu Mbliieil B 2 pa3a BbIIIE, YEM B IIEUECHU
KkponukoB. IIpu sToM ammimuTyna koneOaHus aKTUBHOCTH AXD B MEUEHH TEX M JIPYTUX
KUBOTHBIX MTPAKTUYECKH OJMHAKOBBI, HO Yy bXD KpoimKkoB aMrnTyaa kojebanus B 2 pasa
BBIIIE, YEM Y MBIIIEH.
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