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National University of Life to get shades of a wide range - from pale-orange to bright red. When using canthaxanthine in

and Environmental Sciences the cannula, they may cause deterioration of the general condition, reduce reproductive

of Ukraine capacity, constant molting, dyspnea, known deaths of animals.

Kyiv, Ukraine At the moment, there is absolutely no data not only about morphological changes in
Heroiv Oboronyi street, blood cannulas blood count for cantaxanthine toxicosis, but also relative to the normal values of
03041 these indices.

E-mail: jetrex@ukr.net For the experiment, 20 color canaries were used at the age of 1.5 years, average

fattening, normal physiological state. These birds were divided into 4 groups of 5 birds in each,
three females and two males in each group. In the first group of experimental tubers fed corn
mixes and soft feeds with the addition of cantaxanthin in a dose of 5 g per 0.5 kg of feed or 0.5 |
of water for 3 months. In the second group of experimental tubers fed corn mixes and soft feeds
with the addition of canthaxanthin in a dose of 10 grams per 0.5 kg of feed or 0.5 | of water for 3
months. In the third group of experimental tubers fed corn mixes and soft fodders with the
addition of canthaxanthin in a dose of 20 grams per 0.5 kg of feed or 0.5 | of water for 3 months.
In the fourth (control) group of experimental tubers fed corn and soft food without adding
canthaxanthin in the diet.

The blood was selected in the area of the right cervical artery from the right jaundice
through an intravenous catheter with a diameter 0.6 mm and placed in an EDTA tube. Blood
tests were performed on the following morphological parameters: leukocytes, erythrocytes,
hemoglobin, platelets, hematocrit.
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The research was conducted on the basis of the veterinary laboratory Bald Ltd., Kyiv.
The resulting quantitative data was processed using Microsoft Excel-2003 program.

The study found that the use of canthaxanthin in a dose of 5 g almost does not change
the morphological parameters of blood relative to animals in the control group, except for an
increase in the number of erythrocytes by 27%. Obviously, for the action of canthaxanthin in a
dose of 5 grams toxic effects leads to phenomena that stimulate the compensatory mechanisms
of erythropoiesis and there is an intense formation of red blood cells. When feeding
canthaxanthin in a dose of 10 g in animals of the second experimental group, some indicators
decreased: leukocytes by 22%, platelets by 9%, which may indicate repression of hematopoiesis
in the red bone marrow due to the toxic effects of this substance.

In group 3, at a dose of cantaxanthin 20 g, it was noted: an increase in the number of
leukocytes compared to animals in the control group by 1242%, which may indicate a damage
and metabolism in tissues and as a result of inflammatory processes in the body; reduction of
the number of erythrocytes by 50%, hemoglobin - by 58%, hematocrit - by 64%, platelets - by
84%. Such changes indicate the development of anemia, which may have been caused by
intoxication with the destruction of blood cells and the inhibition of red bone marrow, as well as
degenerative processes in the liver and kidneys.

The following changes were observed in the leukocyte formula in the experimental
groups relative to the control group: 1 group - an increase in the number of eosinophils and
monocytes by 150%, and a decrease in the number of heterophyles by 22%. In group 2, the
number of eosinophils decreased by 383% and monocytes by 133%, and the reduction of
heterophilia by 44%. Also, in the 2nd group there is a slight increase in lymphocytes by 13%
relative to control. In group 3, the number of eosinophils increased by 416%, monocytes - 208%;
reduction of heterophiles by 25%. Such changes in animal leukograms in experimental groups
indicate the development of inflammatory processes, and is a sign of the strain of adaptive
mechanisms of the organism.

Key words: morphology, blood, canthaxanthin, canaries.

U3MEHEHUA MOP®OJIOr'MYECKUX NMOKA3ATEJIEM KPOBU KAHAPEEK LIBETHbIX NPU
OTPABJIEHUN KAHTAKCAHTUHOM

C. H. 3abyackunm *
* HayuHbin pykoBoauTens - A. K. CepatokoB

HauuoHarnbHbIl yHUBepcumem 6uopecypcos u rnpupodonons308aHusi YkpauHbl, Kues, YkpauHa

KanmakcaHmuH npedcmasrnsiem cobol nuujesol Kpacumens E161g, komopbili omHocumcs K epyrne KapomuHoudos.
lMpu eeo ucnonb3osaHuu 6 pauyuoHe KaHapelkaM y HUX MOXem 803HUKHymb yxyoOweHue obuje2o COCMOsIHUS, MOCMOsIHHas!
JIUHbKa, 00bIlWKa, U38ECMHbI Crly4au 2ubesiu XU8OMHbIX.

[ns onbima 6binu ucrionb3o8aHsl 20 UgemHbIX KaHapeek. Imux nmuy, pasdenunu Ha 4 epynnbi no 5 nmuy 8 kaxdol. B
nepesol epynne ucrnbimyeMbiM KaHapelKaMm cKapMiueasiu KaHmakcaHmuH 8 0o3e 5 2; emopol epynne 6 0o3ze 10 e; mpembel
epyrine 8 0o3e 20 2. B uyemeepmol (KOHMpoOnbHOU) epyrnne ucnblimyeMbiX KaHapeek kopmunu 6e3 dobaeneHus
KaHmakcaHmuHa 6 payuoH. JkcriepumeHm rnposoduru 3 mecsya.

UccnedosaHue Kposu bbii0 NMposedeHo M0 maKkuM MOpPEhOI02UYECKUM MoKazamensam: felkoyumsl, 3pumpoyumsl,

2emMo2/106UH, mpOM6OL(UITIbI, cemMamokpum.
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lpu npumeHeHuUU KaHMaKcaHMUuUHa KaHapelkaM, OmHOCUMeribHO KOHMPOIbHOU epynibl, 8 003e 5 2 bbII0 OMMeYeHo
ysenu4eHue Konudecmsa apumpouyumos Ha 27%. lNpu ckapmniugaHuu kaHmakcaHmuHa e 0ose 10 2 Hekomopele nokasamesnu
yMeHbwanuch: nedkoyumsl Ha 22%, mpombouyumsl Ha 9%. lpu do3e kaHmakcaHmuHa 20 e 6bi10 OMMeEYeHO: ygernu4yeHue
Konuyecmesa nelKoyumos, yMeHbWweHue — 3pumpouumos, 2emoaobuHa, eemamokpuma, mpomboyumos. 1o nokasamensam
nelikoyumapHol ¢hopMyrbl: 80 8Cex epynnax Habmodanock ysenudeHue Konudecmea 303UHOUIIO8 U MOHOUUMO8 U
yMeHblWeHue — 2emepourios. YeenuuyeHue rokazameseli Kposu fpu MOKCUKO3e KaHmakcaHmuHoMm 8 0o3e 5 2 u 10 e He
Habnodanu, Kpome He3Ha4yumesnbHO20 yeenu4yeHus Konudecmsa spumpoyumos. [lpu do3e & 20 2 3HayumesrbHoO
ysenu4usaemcs Konudecmso nelikoyumos. Habnodanu ymeHbweHue nokazamernel Kposu y XU80MHbIX emopoli OfbimHOU
apynnbl, Makux Kak: nelkouumsi, mpomboyumel;, 8 mpemsell epynne Habmodanu yMmeHbuwleHue Koruyecmea MHO2UX
OpMeHHbIX 3r1eMeHmo8 Kposu. Bo 8cex orbimHbIX 2pynnax Komu4ecmeo fuMeoyumos CywecmseeHHo He omu4anocs om
makog8020 y NMmuL, KOHMPOIIbHOU epynibi.

Knrodeenbie cnoea: Mopghorioausi, Kpo8b, KaHmMakcaHmMUH, KaHapeUku.

3MIHUK MOP®OJTIOINYHUX NOKA3HUKIB KPOBI KAHAPOK KOJIbOPOBUX 3A
OTPYEHHA KAHTAKCAHTUHOM

C. M. 3abyacbkun*
*Haykosun kepiBHuk — 4. K. CeparokoB

HauioHanbHul yHisepcumem biopecypcie i npupodokopucmysaHHs YkpaiHu, Kuie, YkpaiHa

BcmaHoernieHo, wo mOKCUKO3 KaHmMakKCaHMUHOM 8 KO/IbOpO8UX KaHapoK rpu3godums A0 Pi3KUX 3MiH MOPOoaidHuUX
roKasHukie Kkpogi 0aHo2o eudy meapuH. HagedeHO pssd MOPEOoiHHUX NMOKa3HUKI8 Kpo8i KaHapoK 8 HOpMi ma ix 3miHu 3a Oii
KaHmakcaHmuHy.

Knro4doei crosa: Mopghoriozisi, Kpos, KaHmMaxkcaHmMUH, KaHapKuU.

BeTtyn

AxkmyanbHicmb npobrnemu. KaHTakcaHTUH — ue xapyoBuin 6apBHuk E161g, AKMN HanexuTb OO rpynu KapoTUHOIAIB.
BapsHuk E161g € ocobnueo yyTnMBmMM A0 CBiTNa i nepenagis Temnepatypu. 3a isvyHMMKU BNacTMBOCTAMW Lie KPUCTaniyHuiA
nopoLwok abo kpuctanu, 3abapsrieHi B iHTEHCMBHUI OparxeBui Komip. Ane B po3dYvHEHOMY BUMMsSAi BiH 3aaTHui HabysaTtu
BIATIHKM LUMPOKOro CMneKkTpy — Big 6Gnigo-nomapaH4yeBoro Ao sickpaBo-yepBoHOro kombopy (Birkhead, 2005; Kosenko, 1999;
«Pischevoy krasitel E161g ( Kantakcantin)»). KaHapkam 1oro 3agatoTb AnS MOKpaLLeHHA Konbopy onepeHHs («Primenenie
krasitelej»). MNpy BUKOPWCTaHHI y paUioOHi KAHTAKCaHTMHY KaHapkaMm B HUX MOXE BMHWKHYTW MOFipPLUEHHS 3ararnibHOro CTaHy,
3MEHLUYETbCA BiATBOPHA 34aTHICTb, NOCTiHA NMHbKA, AMCMNHOE, Bigomi Bunaaku 3arnbeni tBapvH (Ritchie, Harrison, & Harrison,
1994; «Nutritional Considerations»; Bakulin, 2006; Bessarabov, 1980).

Anarniz ocmaHHix docnidxeHb ma nybnikayit. Ha gaHuin MOMEHT 30BCIM HEMAE JaHWX HE TiNlbKK LoAo MOPAOorivyHNX
3MiH NOKa3HMKIB KPOBi KAHApOK 3a TOKCMKO3Y kaHTakcaHTMHOM (Carpenter, 2004; Wissman, 2006; Bolotnikov, & Solovjov, 1980;
Gol'berg, 1973; Kolbaskaya, Popova, Makkaevskaya, & Kolupaeva, 1980; Kondraxin, 1985; Yabluchanskij, 1983), okpim
GioximiyHUx nokasHukiB (Zabudskyi, 2018), ane v B3arani WoA0 HOPMarbHUX 3HAYEHb LIMX MOKA3HWKIB.

Mema pobomu: BU3Ha4YMT1 MOPEONOriYHi MOKA3HWUKM KPOBI KAHAPOK B HOPMi Ta 3@ OTPYEHHSI KAHTAKCaHTUHOM.

BaslaHHsMuU OocridxeHHs1 6yno. NPOBECTW [OCHiL 3 eKCNnepUMEHTanbHOrO TOKCMKO3Y KaHapoK KaHTaKCaHTUHOM,

BifiOpaTn KpOB ANst AOCHIKEHHS | BUSHAYMTU i reMaTonoriyHi NOKa3HMKN.

MaTepianu i meToam gocnigxeHHA
Ona pocnigy 6yno BukopuctaHo 20 KONMbOPOBWUX KaHapok Bikom 1,5 pokiB, cepeaHbOi BrogoBaHOCTi, HOPManbHOro

dpisionoriyHoro ctaHy. Liux ntaxis 6yno nogineHo Ha 4 rpynu no 5 nTaxiB B KOXHilA, MO TPU CaMKu Ta ABa CaMmus B KOXHIW rpyni.
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B nepwin rpyni nigaocnigHMX kKaHapok rogysany 3epHocyMillamu Ta M’SKMMU KOpMamuy 3 oAaBaHHAM KaHTakCaHTUHY B 03i 51
Ha 0,5 kr kopmy 4n 0,5 nn Boau, npotarom 3 Micauis. B apyrin rpyni nigaocnigHuX kaHapok rogysany 3epHocyMillamMu Ta M’ akumm
KopMamy 3 JofdaBaHHAM KaHTakcaHTuHy B fosi 10 r Ha 0,5 kr kopmy um 0,5 n Boau, npotsarom 3 Mmicauis. B TpeTin rpyni
NiaooCNigHNX KaHapoK rogyBanu 3epHOCyMillaMu Ta M’AKMMKW KOpMamu 3 JoAaBaHHAM KaHTakcaHTuHy B fosi 20 r Ha 0,5 kr
kopmy un 0,5 n Bogn, npotarom 3 micsuiB. B 4eTBepTili (KOHTPOIbHIW) rpyni NigaocnigHMX KaHApOK rogyBanu 3epHocymillamuy Ta
M’SKUMUK KopMamy 6e3 JoaaBaHHS KaHTaKCaHTUHY B paLioH.

KpoB Oyno BigibpaHo B AinsHUi NpaBoi LWWAHOI anTepii 3 NpaBoi APEeMHOI BeHW 3a AO0MOMOroK BHYTPILLUHLOBEHHOTO
kaTeTepa giameTpom 0,6 Mm Ta nomiweHo B npobipky 3 EDTA.

HocnimkeHHsa kpoBi Oyno npoBeAeHo 3a TakMmy MOPEONOrivYHNMMM NOKasHMKaMu: NENKOLUTH, eEpUTPOLUTI, reMOorsiobiH,
TPOMOGOLMTH, FEMaTOKPUT.

OocnimpkeHHs npoBogunuca Ha 6asi BetepuHapHoi nabopatopii TOB «bamba», m. KuiB. OTpumaHi KinbKicHi AaHi

06pobnsanu 3a gonomoroto nporpamu «Microsoft Excel-2003».

Pe3ynbTath gocnimkeHb Ta iXx 06roBopeHHs
3a gocnimkeHHsIM oTprMaHoro MaTepiany Oyno BUM3HA4YeHO HACTYMHi abCOMOTHI 3HAYeHHs OOCHioKyBaHMX NMOKa3HUKIB
(tabn. 1, 2, 3, 4):

Tabnuus 1
AGcontoTHi remaTonoriyHi NOKa3HMKKN KPOBi TBAPUH KOHTPONLHOI rpynu
Ne
lMokasHuku ! 2 3 4 >
TNenkouwntn, T/n 6,5 9,0 8,8 5,9 8,5
EputpoumnTun, I'/n 3,4 4,1 4,0 2,8 3,5
["emornobiH, r/n 15,9 16,0 13,6 12,9 14,2
TpombouuTu, T/n 149,0 153,0 168,0 162,0 138,0
ematokpuTt, % 38,0 41,0 45,0 48,0 40,0
. Nimdpouutn 55,0 60,0 63,0 59,0 61,0
O\g‘ EosnHodinm 0 2,0 1,0 1,0 2,0
g eTepodinm 43,0 35,0 34,0 38,0 34,0
% MoHoLyTH 2.0 3.0 2.0 2.0 30
[
Tabnuuga 2
AGcontoTHI remaTonoriyHi NokasHMKKU KpoBi TBapuH gocnigHoi rpynu Ne1 (5 r/0,5 kr)
Ne
lMokasHuKku ! 2 3 N >
Nenkouuntn, T/n 5,4 49 5,0 6,7 7,0
Eputpouuntn, I'/n 3,2 2,9 4,0 4.0 3,6
["femorno6iH, r/n 12,3 15,5 14,2 13,4 14,0
Tpombouwntun, T/n 138,0 145,0 131,0 154,0 130,0
FematokpuT, % 40,0 45,0 38,0 39,0 41,0
A Jlimcpountn 57,0 65,0 68,0 53,0 68,0
% EosnHoinu 4,0 3,0 2,0 4,0 2,0
g S eTepodinu 32,0 27,0 25,0 36,0 24,0
=
g MoHouunTtun 7,0 5,0 5,0 7,0 6,0
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AGcontoTHi reMaTonorivyHi NOKa3HUKKN KPOBi TBapuH AocnigHoi rpynu Ne2

Tabnuua 3

(10 r/0,5 kr)
Ne
lMokasHuku ! 2 3 4 >
Nenikountn, T/n 6,5 8,2 9,0 7,9 8,3
EputpoumnTn, I'n 4,2 3,3 5,7 4,5 5,0
"emorno6iH, r/n 12,5 14,0 16,5 13,4 13,8
TpombouuTn, T/n 145,0 138,0 135,0 150,0 155,0
ematokpuT, % 48,0 51,0 41,0 53,0 44,0
A NimdouuTtn 63,0 68,0 72,0 70,0 66,0
% EosnHodinm 7,0 5,0 5,0 4,0 8,0
S S | Terepoginu 24,0 22,0 18,0 20,0 20,0
=
8 MoHouunTtun 6,0 5,0 5,0 6,0 6,0
Tabnuus 4
AGconoTHI remaTonorivyHi NoKa3HMKKU KpOBi TBapuH gocnigHoi rpynu Ne3
(20 r/0,5 kr)
Ne
lMokasHuku ! 2 3 4 >
Nenkoumntn, T/n 90,2 103,0 109,0 112,1 105,4
Eputpoumntn, I'/n 1,2 2,1 1,3 2,5 1,8
["emornobiH, r/n 52 6,7 57 7,0 6,3
Tpombouwntu, T/n 20,0 28,0 21,0 30,0 25,0
FematokpuT, % 14,0 15,0 15,0 16,0 16,0
A Nimdpouutn 55,0 63,0 68,0 59,0 60,0
% EosnHodinm 7,0 6,0 6,0 7,0 5,0
g S [ Tetepodinm 33,0 25,0 22,0 29,0 30,0
=
g MoHouunTtun 5,0 6,0 4,0 5,0 5,0

Micns npoBeneHHs CTATUCTUYHOI OOPOOKM OTpMMaHWX AaHux Oyno ofepaHO HAaCTYMHi 3MiHW MOKa3HWKIB TBapuWH

[OCnNigHMX rpyn NMOPIBHAHO 3 TaKMMKU B TBAPWH KOHTPOIbHOI rpynu (Tabn. 5):

["femorno6iH, r/n

Tabnuua 5
3MiHM remaTonoriyHuX NOKa3HMKIB KPOBi KAHApPOK
3a KaHTaKCaHTUHOBOIO TOKCMKO3y ( M*m)
Ne
KonmpornbHa epyna,
5 1 epyna, n=5 2 epyna, n=5 3 epyna, n=5
lMoka3HuKu
Nenkouuntn, T/n 7,74+0,8 7,98+0,4* 5,8+0,5 103,943, 7*
Eputpouutn, I'/n 3,56+0,3 4,54+0,4* 3,54+0,3 1,78+0,3*
14,52+0,7 14,04+0,6 13,88+0,5* 6,1610,4
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TpombouuTtn, T/n 154,045,5 144,64,1* 139,6+5,0* 24,8422
emaToKpUT, % 42,4120 47,442 5* 40,641,2* 15,240,4
= NimdouuTtn 59,6+1,3 62,2+3,6 67,8+1,7* 61,042,3
=¢
A
3 EosuHodinm 1,210, 3,0£0,5% 5,8+0,8% 6,210,4
QO
£ | letepodpinu 36,8+1,9 28,8+2,6* 20,8+1,1 27,8+2,2*
X MoHouunTi 2,410,3 6,0£0,5 5,6+0,3 5,0+0,3

lMpumimka: *p<0,05 — BiAHOCHO NOKA3HWKIB TBAPWH KOHTPOSLHOI rpynu.

3 pgaHux Tabnuui 5 MoXHa 3a3HauMTK, WO 3aCTOCYBaHHS KAHTaKCaHTMHY B [03i 5 I Maike He 3MiHIoe MOpPdOroriyHi
MOKa3HUKN KPOBI MPOTW TBAPWH KOHTPOJILHOI rpynu, OKPiM 36inbLUeHHS KinbKOCTi eputpoumTiB Ha 27 %. BoueBugb, 3a gii
KaHTakCaHTUHY B [03i 5 I TOKCMYHWUI BMAMB NPUBOANTL A0 ABULL, SKi CTUMYMIOKOTb KOMMEHCATOPHI MexaHi3My epuTponoesy i
BioOyBa€eTbCA IHTEHCUBHE YTBOpEHHsi eputpoumTiB. [Mig Yac 3rogoBYBaHHs kaHTakcaHTMHY B go3i 10 r B TBapuH Apyroi
JocnigHoi rpyny aesiki NokasHUKM 3MEHLUyBanucs: nenkoumtn Ha 22 %, TpomGountn — Ha 9 %, WO MOXe CBigYMTM Npo
NPUrHIYEHHA remonoesy B YEPBOHOMY KiCTKOBOMY MO3KY BHacCniOK TOKCUYHOTO BNAUBY AAHOT PEYOBUHM.

B 3 rpyni npn gosi kaHtakcaHTuHy 20 r 6yno BigMideHo: 36iMnbLUEHHSA KiNbKOCTi NEeNKOUUTIB Y MOPIBHAHHI 3 TBapuHamu
KOHTPOnbHOI rpynu Ha 1242 %, o MOXe CBigYMTU NPO MOLUKOKEHHS | MOPYLLUEHHA OOMiHY PEYOBUH B TKAHWHAX Ta ik HacnigoK
3ananbHUX NPOLECiB B OPraHi3Mi; 3MEHLUEHHS KinbkocTi eputpoumnTie Ha 50 %, remornobiHy — Ha 58 % , remaTokputy — Ha 64
%, TpomboumTiB — Ha 84 %. Taki 3MiHM CBig4YaTb NPO PO3BUTOK SABULL aHEMIl, AKi MOrMM BMHUKHYTU BHACNIQOK iHTOKCKKALi 3
PyMHYBaHHAM (DOPMEHHUX €NEMEHTIB KPOBi Ta MPUrHIYEHHSM LisNIbHOCTI YEPBOHOIO KiCTKOBOrO MO3KY, a TaKOX AUCTPOdIYHMX
npoueciB B neviHui Ta H1pkax ( Civan, 1992; Bolotnikov, 1965; Vorob'ev, 1995).

3a nokasHvkamu nemkoumTapHoi hopmynu y AocnigHMX rpynax BigHOCHO KOHTPOMbHOI Bigbynuca Taki 3miHu: 1 rpyna —
36iMbLUEHHS KiNbKOCTi eo3nHodiniB Ta MoHoumTiB Ha 150 %, Ta 3MeHLUeHHSA KinbkocTi reTepodinis Ha 22 %. B 2 rpyni
3MeHbLUMnach KinbkicTb eo3nHodinis Ha 383% Ta MoHouuTiB Ha 133%, Ta 3mMeHwWweHHsA reTepodiniB Ha 44%. Takox B 2 rpyni
BigMiYaeTbCs He3HavHe 36inblieHHs nimdoumnTiB Ha 13 % BiGHOCHO KOHTposnto. B 3 rpyni kinbkicTe eo3nHodinie 36inbLumMnacs
Ha 416 %, moHouuTiB — 208 %; 3MeHLIeHHs retepodiniB Ha 25 %. Taki 3amMiHM B neikorpamax TBapuH JOCNIAHWUX rpyn cBigvaTb

Npo PO3BUTOK 3amnanbHMX NPOLLECIB, Ta € 03HAKOK HaMpPY>XEeHHSA aganTauiiHuX MexaHiamiB opraHiamy (Bolotnikov, 1983).

BucHoBku

1. 306inbLlUeHHSA NOKa3HMKIB KPOBi 3@ TOKCUKO3Y KAHTAKCaHTMHOM B A03i 51i 10 r BiAHOCHO TBapwH KOHTPOMbLHOI rpynu He
cnocTepirany, OKpiM He3Ha4yHOro 30inbLUeHHSA KinbkocTi epuTpouuTiB. lMpu go3i B 20 r 3HaA4YyHO 36iNbLUYETLCHA KiNbKICTb
nenkouuTiB. B nerkouuTapHin cdopmyni y TBapvH BCiX OOCAIOHWX rpyn  Big3Hadanu 36inbLUeHHS KinbKOCTi eo3vHoddiniB Ta
MOHOLUTIB.

2. CnocTtepirany 3amMeHLUEeHHS NOKasHWKIB KPOBi B TBapWH ApYrol AOCMiAHOI rpynu, Takmx sK: nevikouuTn, Tpombouuntu; B
TPETIV rpyni BUABNANN 3MEHLLEHHS KiNbKOCTI Marke BCiX (POPMEHNX €NEMEHTIB KPOBi.

3. B ycix gocnigHux rpynax KinbkicTe NiMdOLMTIB iCTOTHO He BiApi3HsNacs Bif Takoi y TBAPWMH KOHTPOIbHOI rpymnu.

4. 36inbLeHHs MOpdOnoriYHMX NOKa3HMKIB KPOBI MOXE CBIiA4MTV NPO PO3BUTOK 3anarnbHUX NPOLLECIB, MOPYLUEHHST 0OMiHY
PEYOBVH Ta NOLLKOMKEHHS B TKAHUHAX.

5. 3MeHLUeHHs1 NMOKa3HWKIB KiNbKOCTi epUTPOLUTIB Ta TPOMOOUUTIB CBigYaTh MPO PO3BUTOK aHEMIl BHACIiAOK iIHTOKCUKaLi
OopraHiamMy Ta npo NpPUrHiYeHHs epuTponoesy.

lMepcnekmusu nodanbwux docnidxeHb. [MoganbWwWmMMn  OOCHIDKEHHAMM HEOOXiAHO BCTAHOBUTU 3MiHM  iHLUMX

MOPAONOriYHMX NMOKA3HUKIB KPOBI, TAaKUX, SIK LUBUAKICTb OCiAaHHsI epUTPOLMTIB, cepeaHin 00’eM epuTpoLuTiB, BMICT reMornobiHy

B OQHOMY €pUTPOLUTI B HOPMi Ta 3@ OTPYEHHS KaHTaKCaHTVHOM.
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