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BIOCHEMICAL PARAMETERS OF PIGLET BLOOD AT COLIENTEROTOXEMIA
SECON DARY TO CUPRUM, FERRUM AND COBALT EXCESSESINFEEDS

I. Zapeka', . Yatsenko?
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for Poltava region, Poltava, Ukraine
E-mail:iryna.zapeka@gmail.com
2Kharkiv State Zooveterinary Academy, Kharkiv, Ukraine
E-mail:yacenko-1971@ukr.net

Rationale. Colienterotoxemia is a dangerous pig disease causing significant economic losses to swine
breeding. Pre-weaning and weaned piglets and weaning piglets as well are sick and die. During study of
colienterotoxemiapathogenesis, it was found that the disease occurs due to factors such as stress (after piglet
weaning), the presence of E.colihemolytic strains (reservation variant), the influence of suppressor factors on
immunity, and an unbalanced diet of nutrients. In particular, Cuprum, Ferrum and Cobalt excesses can specifically
affect animal organs and tissues resulting in the development of various pathological processes in parenchymatous
organs, haematological and immune organs complicating the diagnosis of the underlying disease.

All processes occurring in the body are specifically represented in the blood biochemical composition
indicating the degree of endogenous intoxication, the metabolic productaccumulation stipulating the health state, and,
consequently, the animal productivity. Therefore, study of biochemical blood parameters of piglets affected by
colienterotoxemiasecondary toCuprum, Ferrum and Cobalt excesses in feeds is rather promising research area.

Results.Significant abnormalities in the biochemical parameters of blood serum are observed in piglets at
colienterotoxemia secondary to Cuprum, Ferrum and Cobalt excesses in feeds. These abnormalities are
characterized by increase in total protein by 13.37% (p<0.01), dysproteinemia (A/G ratio was decreased in 2 times
(p<0.05), enzymeactivity in serum (gamma-glutamyltranspeptidasewas increased by 32.6%, lactate dehydrogenase
concentration — by 31.65%, alkaline phosphatase — by 77%, aspartate aminotransferase was — in 2.34 times, alanine
aminotransferase — in 3.23 times), bilirubinemia (total bilirubin level was increased in 4.6 times, direct bilirubin —in 2.9
times, indirect bilirubin — in 6.4 times), hyperglycemia (glucose was increased by 22.85%) and hypocholesteremia
(total lipids were decreased in 2 times, cholesterol — by 30 %).

Specified abnormalities in the biochemical blood parameters of sick piglets occur due to E.colitoxinpathogenic
action on animal body, and long-term intake of Cuprum, Ferrum and Cobalt to piglet body in amounts exceeding the
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physiological norm for analyzed age group. Dystrophic-and-necrotic and inflammatory (prevailing chronic) processes

in the liver and kidney, myocardosis, circulatory disturbance with thrombosis complicating the course of the

underlying disease occur at colienterotoxemia secondary to Cuprum, Ferrum and Cobalt excesses in piglet’s feeds.
Key words: piglets, colienterotoxemia, Cuprum, Ferrum, Cobalt, feed, blood, enzymes.

BIOXIMIYHI MOKA3HMKU KPOBI MOPOCAT 3A KONIEHTEPOTOKCEMIi HA ®OHI
HAOJIULWLKY KYNPYMY, ®EPYMY TA KOBAJIbTY Y KOPMAX

l. €. 3anekat, I. B. AueHko?
"PezionansHa /1 ArNCC e MNMonmascekiti o6nacmi, Monmasa, YkpaiHa
E-mail:iryna.zapeka@gmail.com
2Xapkiscbka OepxasHa 3008emepuHapHa akademisi, Xapkie, YkpaiHa
E-mail:yacenko-1971@ukr.net

3a konienmepomokcemii Ha ¢boHi Haonuwky Kynpymy, ®epymy, Kobanbmy e Kopmax y nopocsm
g8i0byeaombCs nMamornoz2iyHi npouecu 8 neyiHui, HUpkax ma niownyHKoeill 3anosi, Ha WO 6Ka3ye 3HUXEHHS
8i0HOCHO20 emicmy anbbymiHie 0o 23,15+1,43 % (p<0,01), cnigsioHoweHHs A/l — e 2 pa3a (p<0,01), koegbiuieHmy de
Pimica — 0o 0,44, 3azanbHux ninidie — e 2 pa3sa (p<0,001), xonecmepony— Ha 30 % (p<0,001), 3 0OHOYacHuUM
3pocmaHHAM emicmy 3azanbHo20 6inky Ha 13,37 % (p<0,01),cevosuHu — Ha 36,1 % (p<0,001), kpeamuHiHy — Ha 30
% (p<0,001), 3azanbHo20 6inipybiHy — e 1,7 pa3a (p<0,001), npsimozo 6inipybiHy — 1,9 pa3a (p<0,001), HenpsmMozo
6inipy6iny — 1,7 pasa (p<0,001), eamma-enromaminmparcnenmudasu— Ha 32,6 % (p<0,001), nakmamoeziopozeHasu
— Ha 31,65 % (p<0,001), nyxHoi ¢poccpama3su— Ha 77 % (p<0,001), acnapmamamiHompaHcepepasu— 8 2,34 pa3sa
(p<0,001), anaHiHamiHompaHcebepasu — 8 3,23 pa3a (p<0,001), 36inbweHHA MNOKa3HUKI8 2/l0Ko3U — Ha 22,85 %

(p<0,05), amina3u — Ha 59,26 % (p<0,001).

Knrovoei cnoea: nopocsama, konieHmepomokcemisi, Kynpym, ®epym, Kobanbm, kopmu, Kpos, chepmeHmu.

Betyn

OaHUM i3 WNAXiB NigBULLLEHHA €KOHOMIYHOT
€()EeKTUBHOCTI  TBAPWMHHWULUTBA, B TOMY 4ucni i
CBMHApPCTBa, € Nepexig Aoro Ha NPOMUCIOBY OCHOBY.
[MpoTe 3HA4YHOI NEPENOHOI Ha UbOMY LWUNSXY €
XBOpoOM pi3HOi eTiomorii, fKi € Hacnigkom K
He0CKOHanocCTi TEXHONOorin iHQyCTpianbHOro
TBapWHHULTBA, crnabkoi kopmoBoi 6a3un, Tak i BUCOKOT
KOHUEHTpaLii TBAapvH Ha 0OMEeXeHUX nroLlax, Lo 3a
BiANOBIAHMX nopyLueHb 3YMOBITIOE LBUAKe
PO3MOBCIOAXEHHS  IH(PEKLinHMX XBOPOD, OTPYEHD,
naTonorii LUMyHKOBO-KMLLKOBOro TpakTy. Hanvacriwe
B MPOMMWCIIOBOMY  CBWHApCTBi  PEECTPYOTbCSA
3axBOPIOBAHHA  MOSOAHAKA Yy  pisHi  nepiogn
BMPOLLYBaHHSA, A€ Hanbinblia 4YacTka HanexwTb
LLUNYHKOBO-KULIKOBMM ~ XBOpoBaMm,  cepen  SKuX
NnpoBigHY ponb 3aiiMalTb €Llepixiosn CBUHEN,
30Kpema KonieHTepoTokcemis [8, 9, 13].

KonieHTepoTokcemis - Hebe3neyHe
3axBOPIOBAHHA MOPOCAT, fKe 3aBAae  3HAYHUX
€KOHOMIYHMX 30UTKIB CBMHApCTBY. XBOPIlOTb i MMHYTb
nopocsaTa A0 i nicns Bigny4YeHHs Big CBMHOMATKK, a
TakoX Ha cTtagii gopollysaHHs. [ig yac gocnigXeHHs
naTtoreHe3y HabpskoBoi xBopoby MOPOCAT 3’ACOBaHO,
Lo xBOpoOa BMHMKAE 3a Ajil TaKMX YMHHWKIB, SIK CTpPeC
(nicns BignyyYeHHa NOPOCAT), HASIBHICTb FEMOMITUYHNX

wtamis E. coli(pesepBauinHuii BapiaHT),
BMNNBYCYNPECOPHUX akTopis Ha iMyHITET,
He3banaHcoBaHui pauioH 3a NOXUBHUMMN

peyoBuHamu [6, 8, 13,15, 17].0cHOBHUMU 3axozamu
npodinakTnkn Ta nikeigauii KonieHTepoToKCeMIi HUHI
€ cTpaTerisi BUKOPUCTaHHS BaKUWH i aHTUMIKPOBHMX
npenapartie. OgHak, Takuin nigxia Bumarae rnnbdokoro
nepernagy abo cyTTeBOro KoperyBaHHsA. OcCKinbku
HefocTaTHS  eqeKTMBHICTbL  creundivyHux  3acobis
npocinakTMkm W aHTUMIKpOOHMX npenapaTtiB  3a
eLlepixiosiB NOSACHIETLCA 3HAYHOK PiI3HOMAHITHICTIO
aHTUreHHoro cknagy i pakTopiB NaTOreHHOCTi
30yaHMKa; MacoOBO MOWMPEHUM iMyHoaediuuTom y
MOMOZHSKY | 4OPOCNMX TBAPWH; LUBUAKNUM PO3BUTKOM
y E. colipeaucteHTHOCTi [0 aHTubakTepianbHUX
npenaparis. [3, 8, 13, 15]. KpiMm LUbOro BCTAHOBMEHO,
WO  OCHOBHMMW  bakTOpamMu, SKi  CpUsAOTb
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BMHWUKHEHHIO | MOLIMPEHHI0 HabpsiKoBOi xBOpoOM, €
Pi3Hi NOpPYLUEHHSA YMOB YTPUMAaHHS i rogisni TBapuH [8,
13, 16, 17]. OcTaHHe 3abe3nevyeTbCsA He nule 3a
paxyHoK 30anaHCoBaHOi KinbKOCTi OinkiB, XUpIB i
BYrfeBOAIB B pauioHax TBapuH, ane W 3a paxyHoK
HasABHOCTI B HWX AOCTaTHbOI KiNbKOCTI i y BignoBigHNX
nponopuisx Makpo- Ta mikpoenemeHTis [10, 13, 16].

MikpoenemeHTn cKknagarTb He3HauHy
YacTWHY  pauioHy, nNpoTe  BOHW  BigirpalTb
HaA3BMYaHO BaXnuBY ponb B OOMIHHMX mpouecax,
TakMM YMHOM, iCTOTHO BMIIMBAKOYMN HA NPOAYKTUBHICTb
i 300poB'A TBapwH. fAK HefoCTaTHA KiMbKiCTb, Tak i
HapgnWLWOK, a TaKoX MOPYLWEHHS ChiBBigHOLWEHb
OKpPEMUX MiHepanbHUX enemeHTiB MiX coboto i 3
HWKMMKX  NOXWMBHUMMW  PEYOBUHAaMW,  HEraTMBHO
BNMMBalOTb Ha OOMiHHI Mpouecy B OpraHiami TBapuH
[4, 5, 10, 16]. Lis npobnema BupilyeTbCA 3a paxyHOK
OOAABaHHA B paUioOH TBapuH Pi3HUX KOPMOBUX
OionoriyHo akTUBHWX [O00aBOK, ane 71X SKiCTb He
3aBXaM Bignosigae 3asBneHin peuentypi [10, 13, 14,
16].

ApgekBaTHUA  BMICT | cknag  XiMibyHWUX
€NIEMEHTIB € HalBaXnuBIlWMM 0a30BUM €NeMEHTOM
remMeocTasy XuBuX opraHiamis. B HaykoBux poboTax
OCTaHHIX pPOKIB BaXnuBe MicUe NpuUAINaeTbes
OOCNIAKEHHIO Al Pi3HUX MIKpoernemeHTiB Ha 0OMiHHi
npoLecy OpraHiamy CBUHEWR. BucokonpoaykTuBHI
TBapWHW Ta MOMOAHSK CBUHEN HanWbinbLl YyTnuBi A0
HaAnuLIKy MiKpoeneMeHTiB Yy pauioHax. [onoBHa
Hebe3neka HaaAXOMXKEeHHS HaAMWLIKY MIKpOENeMEHTIB
Onsi OpraHismy TBapuH NONSArae He CTiMbKu B MpOsBi
rOCTPOro OTPYEHHS, CKiflbKM B MOCTIWHIN TX KyMymsLjii.
Y Mipy HaKOMWYEHHS OCTaHHIX, BKIIOYAOTLCA 3aXUCHI
MexaHisMu i npupogHi 6ap'epu opranisamy, SKi
3HWXYIOTb abcopbujto i NocuniolTb  eKCKpeLiio.
[eTokcukauis meTanis invivo BiaOyBaeTbCA LLNAXOM
yTBOpeHHs cnonyk 3 SH-rpynamu. Hagani Hactae

cTapis AekomneHcauii 3 BUPaXEHUMN
natodizionoriyHimm  3miHamn - [10,11, 14, 16].
3HMXyeTbCA HecneuudiyHa PE3UCTEHTHICTb,

oOMeXylTbCA apanTauiliHi  BNacTUBOCTI  OpraHiamy
wopno 6GionoriyHnx areHTiB i abioTuyHMx chakTopis. Y
TKaHVHax BCiX OpraHiB i CUCTEM HacTaloTb CYOKMITUHHI
i naTomopdonoriyHi  3MiHW, SKi CynpOBOAXYIOTbHCA



BMPaKEHNM MOPYLUEHHAM X (PYHKUIT, i peecTpyoTbcs
riCTONOrYHUMM  JOCNISKEHHAMM TKaHUH  YypaXKeHWX
opraHis [4, 7, 8, 12, 13, 14, 16].3okpema, HagnNULIOK
Kynpymy, ®epymy Ta KobanbTy Moxe cneumndiuHo
BNAMBATM HA OpPraHuM | TKaHWHW TBapwWH, LWO
npusBOAUTL B pesynbTaTi A0 PO3BUTKY pPi3HMX
NaTonoriYHNX MPoLECiB B NapeHXiMaTO3HUX OpraHax,
B CUCTEMi OpraHiB KpOBOTBOPEHHS Ta IMYHHOroO
3aXuCTy, WO YCKNafHKKTb [iarHOCTNKYy OCHOBHOIO
3axBoptoBaHHe [4, 7, 11, 12, 13, 15]. Lle obymoBneHo
TUM, LLIO 3aXBOPIOBAHHA MaKTb XPOHIYHUIA NaTEeHTHUI
nepebir, 3  HecneungiYHUMKU  PiISHOMaHITHUMMU
CUMMTOMaMU, L0 YCKNAAHIOE iX KNiHIYHY AiarHOCTUKY.
Tomy Ayxe BaXnuBi CBOEYACHUI KOHTPOSb 38 CTAHOM
06MiHYy peyoBWH i 340pOB'IM TBapWH, AiarHOCTMKO
3axXBOPHOBaHb, NoB'A3aHnX 3 HaANNLIKOM
MIKpOENEMEHTIB, BXWBaHHSA TEPMIHOBMX 3axoAdiB
LWOAO0 YCYHEHHS HECMPUSTIMBUX  UYUHHUKIB, L0
npusBOAATb A0 1X  BWHWKHEHHS,,  KOMMIEKCHE
nikyBaHHS XBOPUX TBapwWH i po3pobka
npodinakTuiHnx 3axogis [10, 13, 16].

Bci npouecw, Wwo npoTikaioTb B OpraHiami,
NeBHUM YMHOM BigobpaxalTbcs Ha GioximiyHOMY
CKMaji KpoBi, 32 SKMM MOXHA CyAMTM MpO CTyMiHb
€HAOreHHOI IHTOKCMKALi, HAaKOMWYEeHHs MPOAYKTIB
06MiHy, Lo 0OyMOBNIOTb CTaH 340pOB'A, a, OTXe, i
NPOAYKTUBHICTb TBapWH. BigHocHa cTanictb
KINbKICHOro Ta SKiCHOro cknagy Kposi 3abeanevye
30epexeHHst BUOOBMX, NOPOAHUX i iHAMBIAyanbHUX
ocobnueocTer KOHCTUTYUiT TBapuH. lMpoTe nopsa 3
UMM CKnag, KpoBi focuTb NabinbHun, Wo 3abesnevye
ajanTauito K ek30- Tak i O eHAOreHHMX hakTopi..
HakonuyeHHs MiKpoenemeHTiB B OpraHiami, Lo
HaZXo[ATb i3 KOPMOM B HaAJ ULLIKY, CyrNpOBOAXKYETHCH
NiABULLEHHSM PiBHSA €KOTOKCUKaHTIB B KPOBi TBapWH.
Hawbinbw 4yTnueBi [0 Takoro BAMAMBY  MOMOAi
TBapUHW, ane AaHi NPo BNMMB TEXHOTEHHOrO NPECUHTY

Ha HuUx Mmano gocnigxkedi [1, 2, 4, 5, 10]. Towmy,
nocnigeHHs1 GioxiMiYHMX MOKasHWKIB KPOBi MOPOCAT,
XBOPUX Ha KOMNIEHTEPOTOKCEMIlO Ha Thi HagnuLKy
Kynpymy, ®epymy Ta KobanbTy B KOpmax, € AOCUTb
NepcneKkTUBHUM HaNpsMOM B HayLii.

Mema pobomu — BCTaHOBMTMOCOBNUBOCTI
BioximiyHOro cknagy KpoBi MOPOCAT XBOPUX Ha
KOMNieHTepoTOKCEMIl0 Ha poHi Hagnuwky Kynpymy,
Pepymy Ta KobanbTy B kOpmax.

Marepian i meToau gocnigxkeHHs

HocnigpxeHHa npoBoaMnu B OJHOMY 3
rocnogapcts [lontaBcbkoi obnacti, B  sKOMy
crnocTepirany KniHiYHO BUPaXXeHi po3naan TpaBrneHHA
cepea nopocaT Bikom cTtapwe 60 gi6. B pauioHi
pocnigHnx TBapuH Oyno BCTAHOBMEHO HaZAMMLLOK
Kynpymy, ®epymy ta Kobanbty [16]. Y BUpoBOHMYMX
ymoBax 3a MpuHUMNOM  nap-aHanoris  Oynu
copmoBaHi  ABi  rpynuM MOPOCAT BiAMy4YeHUX Big
CBMHOMATOK Y Bili 60—65 ai6 nopoan Benuka Gina no
10 ronie koxHa. KoHTponbHa (rpyna KH2) — kniHi4HO
3goposi nopocata Ta pgocnigHa (rpyna [JH2) —
nopocsiTa, XBOpi Ha KOMiEHTePOTOKCEMItD. BioxiMiyHuiA
aHarnisa cuMpoBaTKM KpOBi  BKMKYaB BU3HAYEHHS
aKTMBHOCTI (hepMmeHTIB Ha GioximiyHOMY aHanisaTopi
«Humalyzer 3000».

CraTuctuyHy 06pobKy OTpUMaHKX
pesynbTaTiB MNpoOBOAUNM 3a [OMOMOrOK nporpamu
Microsoft OfficeExcel, BUKOPWUCTOBYIOYM t-KpUTEPIN
CTblofieHTa 32 OMOMOrol0 CTaTUCTUYHOI NporpamMum.

Pe3ynbTath Ta ix 06roBopeHHs
Pesynbtatn  GioxiMiyHOrOo  JOCRigKEHHSN
CcupoBaTKu KpOBI nopocsT XBOPUX Ha

KornieHTepoToKceMito HaBeaeHi B Tabnumui 1.

Tabnuusa 1

BioximiuHi noka3HukKn KpoBi nopocAT Bikom 60—65 ni6

3a KonieHTepoToKceMii Ha (pOHi HaaULIK

Kynpymy, ®epymy Ta Kobanbty B kopmax (M £ m; n=10)

pynu meapuH
KninivHo 300posi nopocsima Xeopi Ha
lMokasHuku (epyna Kun2) KOJIieHMEepPOMOKCeMito
nopocsima (epyna [H2)
3aranbHuin 6inok, r/n 49,3+2 27 56,91+1,04**
AnbbymiHn, % 31,34+1,79 23,15+1,43**
nobyniuun, % 68,66+1,64 76,85+2,34*
a-rnobyniyu, % 13,49+1,46 25,8+1,74**
B-rnobyninun, % 41,15+1,53 31,3941, 1***
y-rnobyninu, % 14,02+0,94 19,66+2,03*
KoedidieHT anbb/rnob 0,62+0,1 0,30+0,05**
CeyoBKHa, MMOnb/n 13,17+0,45 20,61+0,22***
KpeaTtuHiH, MKmonb/n 312,0546,84 445 20+10,41***
Binipy6iH 3aranbHWi, MKMOnb/N 18,37+1,25 32,1242 18***
Binipy6iH npsAMniA, MKMOnb/n 5,65+0,32 10,49+0,74***
Binipy6iH HenpamMwuiA, MKMonb/n 12,72+0,21 21,63+1,15***
[TTIM, op/n 42 79+1,43 63,45+2 15***
J1ar, on/n 856,45+73,36 1253,10+59,75***
AcAT, on/n 70,55+2 57 165,32+14 53***
AnAT, og/n 115,43+6,65 372,46£17,11***
KoedidieHT Je-Pitica 0,61 0,44
JlyxxHa dbocdhatasa, oa/n 80,25+4 53 348, 95+12,49***
[nioko3a, mmonb/n 6,28+0,36 8,14+0,77*
a-aminasa, oa/n 1679,2+80,6 2833,51+153,35***
Jlinign 3aranbHi, r/n 5,35+0,18 2,68+0,25***
Xonectepon, Mmons/n 1,72+0,12 1,22+0,08***

lNMpumimka.CTaTUCTUYHA JOCTOBIPHICTb Pi3HWLb MK MOKA3HWKAMMU Y TBAPWUH AOCHIAHOT rpyni MOPIBHAHO 3

KOHTpOnbHOW: * — p< 0,05; ** — p< 0,01; *** — p< 0,001
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B npoLeci aHanisy npoBeAeHOoro
BioximiyHOro JocCnigXeHHst KPOBi BCTaHOBMEHO, LWO
BMICT 3aranbHoro 6inka y cupoBaTui KpOBi MOpOCHT,
XBOPUX Ha KomnieHTepoTokceMito, 6yB Buwmm Ha 13,37
% (p<0,01), MOpPIBHAHO i3 KMiHIYHO 340POBUMMU
TBapuHamu (Tabn. 1). Y npoTeiHorpammi XBOpMX
nopocaT rpynu [IH2 Big3Havanu 3MeHLUEHHS KiNbKOCTi
anbbyMmiHiB, ix yactka y 3aranbHomy 6inky 6yna B 1,4
pa3a (p<0,01) MeHLIO, HIX Y NOPOCAT KOHTPOSbHOI
rpynu. FinoanbOyHemis € TUMOBOK O3HaKOK XBOPOO
nedviHku  (renatuTy, renatoaucTpodii,  LMpoa3y),
OCKIMbKW B Hill CUHTE3YIOTbCA BCi anbbyminn[1, 2, 17].

KinbkicTe rmobyniHis 3pocna B rpyni [H2 Ha
10,66 % (p<0,01) no BigHoOweHHIO Ao rpynn KH2. Y
cupoBartli KpoBi nopocAT rpynu [IH2 BcTaHOBMIU
36inbleHHA YacTku a-rnobyniHiB maixe B 2 pasa
(p=0,01), nopisHsAHO 3 mopocATamu rpynu KH2 (tabn.
1). KinbkicTb a-rnobyniHis 36inbLyeTbCa 3a rocTpux
3ananbHUX MpoLeciB Ta 3aroCcTpeHHi XxBopob i3
XPOHiYHUM  nepebirom, oOckinbku [0 Uiel  rpynu
Hanexatb O6inkm «roctpoi pasu». Yactka G-
rnobyniHoBoi dhpakuii 6inkiB 'y cupoBaTUi KpOBi
nopocsat rpynu [IH2 3Hu3unacsa Ha 9,76 % (p<0,001),
NOPIBHAHO 3 KMiHIYHO 34,0pOBMMM nopocATamu. Ha tni
HaONLLIKY MiKpoenemeHTiB crnocrepiraeTbcs
poctoBipHe 30inbweHHs B 1,4 pasa (p<0,01)y-
rnobyniHiB y cupoBaTLi KpoBi NOpocAT rpynu JH2. Ak
BiZOMO, y-rnobyniHu ABnsoTb coboto ocobnuei Ginku,

WO BOMOAIIOTb 3aXUCHUMW BNAcTUBOCTAMM, LE
aHTuTIna, ski  BepyTb yyactb 'y hOpMyBaHHi
cneunaivyHoro  iMyHiTeTYy B OpraHismi  TBapwH.

3HUXeHHS anbbymiHO-rnobyniHoBoro koediuieHTa B 2
pasa (p<0,05) y xBOpnx NOPOCAT MOXeE CBIAYUTU MPO
PO3BUTOK XPOHIYHOIO 3anasnbHOro NPOLECY, YPaXKEHHs
neviHkm i Tokcemito[1, 2, 17].

Hamun BCTaHOBNEHO, LIO Y XBOPWUX MOPOCAT
3a HaAnuLIKy MikpoenemeHTiB (rpyna [OH2) y kopmax
KOHLIEHTPaLis Ce4YOBMHM B Mnasmi KpoBi JOCTOBIPHO
nepesuwysana Ha 36,1 % (p<0,01), a kpeaTuHiHy Ha
30 % (p<0,01) aHamnoriyHi MOKa3HMKN KOHTPOSbHOI
rpynu(tabn. 1).Ak BigomMo, HeJOCTaTHE HaAXOMXKEHHS
€Heproemkmx cybcTpatiB  y  OpraHiaMm  Mnopocsr,
CNpUYMHEHE TXHIM CTPECOBMM CTaHOM, MPU3BOAUTL
0O HaKOMWYEHHS B OPraHiami NPOAYKTIB NPOMIXKHOrO
0OMiHY — CEeYOBWMHW, CEYOBOI KWUCMOTW, amiaky,
KETOHOBMX Tir.HeobxigHO 3a3Ha4MTh, AKLWO XPOHIYHA
HMpKOBa HEeJOCTaTHICTb TpuBanai npu LbOMY pi3Ko
3HWKeHa inbTpauiiHa Ta KOHUeHTpauinHa MyHKLUiT
HMPOK, BMICT CEYOBUHWN B KpoBi 30inbwyetbca go 30
MMOSb/N; AKWO (YHKUIS HUMPOK He mnopylleHa, a
KOHLIEHTPAL|is CEYOBWHM B KpOBi 36inbLUyeTbCs, TO Ue
€ O3HaKol HaAMIPHOrO HaAXOLKEHHA Yy KpOB
npoaykTiB  posnagy TKaHuH. [lediHka Bonogie
3HaYHVMU (PYHKLIOHANbHUMK pe3epBamMu, 34aTHICTb 1T
00 Ae3aMiHyBaHHS | CMHTE3y cevyoBUHU 30epiraeTbcst
y pasi BMKMO4YeHs i3 npoueciB obmiHy go 85 % ii
TKaHUHW. CUHTE3 CEYOBMHW MOPYLUYETLCS Nue 3a
OyXKe TSKKUX MOLUKOAXKEHHAX MediHkM  (Lmpo3ax,
OTPYEHHAX CONMAMU BaXKux meTanis Towo)[1, 2, 17].

3a Hagnuwky Kynpymy, ®epymy Ta
KobanbTy B KOpmMax Yy cupoBaTLi KpOBi XBOPMX
nopocsT rpynu [H2 BMIiCT 3aranbHoro 6inipyGiHy
36inbwueca B 1,7 pasa (p<0,001), npu ubomy
KinbkicTb npsimoro GinipybiHy — B 1,9 pasa (p<0,001),
a Henpsmoro — B 1,7 pasa (p<0,001), nopiBHsAHO i3
MoKasHUKamMnm MOPOCAT rpynu  KOHTpomo  (Tabn.
1).JiarHocTMyHe 3HAYeHHs  OOCNIOXEHHS  BMICTY
OinipybiHy  npwm pisHMXx  xBopobax  meviHKku
(napeHxiMaTo3HOMY  renaTtuTi,  renaToaMcTpodir,
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abcuecax i uMposi), 3a AaHUMK NiTepaTypu, € 4OCUTb
nokazosumu.  [inepbinipybiHemia  3ymMOBMIOETLCSA
nopyLleHHAM KoH'tforauii Ta cekpeuii nirmeHTty[1, 2,
17].

Y cwupoBatui KpoBi nopocaT rpynu [H2
cnocTepiranu  3pOCTaHHA  MOKa3HWKIB  aKTUBHOCTI
ramma-rniotamintpadcnentugasu (IMTM) Ha 32,6 %
(p<0,001), naktaTgerigporeHasu (J1AIN Ha 31,65 %
(p=0,001), nyxHoOi docatasn (1) Ha 77 %
(p<0,001), nopiBHAHO i3 rpynoo KH2 (Tabn. 1).
Ockinekn [TTIM nokanisyetbCs y KNiTMHaX, SKi
hOPMYIOTb BHYTPILLHLOMEYIHKOBI XOBYHi NPOTOKM, TO
36inbleHHa 1i aKTMBHOCTI BKasye Ha pPO3BMTOK
iHTparenaTuyHoro xonecrasy Ta ypaXkeHHs
renatobiniapHoi cuctemn . 36iNbLUEHHS aKTMBHOCTI
JIAT  peectpyeTbca  3a  ypaxeHb  MiokapAaa,
HefocTaTHOCTi  (OyHKUii  CepueBO-CyauHHOT  Ta
nereHeBOl CUCTEM, MOLUKOMKEHHI epuUTpoUnTIB i
reMoniTUYHIA aHemii (BHACMiZOK FNOKCIT TKaHWH),
roCTpUX i  XPOHIMHMX renatuTax |  HedpwTi,
NMHEBMOHIAIX, MOLUKOKEHHAX M'A3iB, TeMOMITUYHUX
aHeMisix, MoB'A3aHuWX 3 JdediunTom BiTaMiHy Brz i
oniesoi kucnotu. Pigwe 36inblUEHHA aKTUMBHOCTI
cnocTepiraeTbes 3a rocTporo naHkpeaTuTy.
30inblieHHs akTuBHOCTI JIP cBiguMTb NPO PO3BMTOK
Xonecrtasy Ta pyWiHyBaHHsSI M03ane4viHKOBMX XOBYHUX
xogie. Kpim uporo, ue cCBig4uTb NPO MOLLUKOMKEHHS
napeHxiMm  MediHkM,  UMTONI3  KNITUH  KOTpOT
CYNpPOBOAXYETHCSA 36iNbLUEHHAM NPOHUKHOCTI
MembpaH renmaTouuTiB i MeMmOpaH  KNITUHHKX
OpraHoifis, B LMPKYNsipHE PYCno TPaHCMNOpTYTbCA
hepmMeHTM uUMTONMNA3MKU, MITOXOHAPIA | nisocom.
Ockinbkn JI® € mapkepom TpaHceHAoTenianbHoro
TpaHcnopTy, 36inbleHHA Ti akTMBHOCTI B cupoBaTui
KpOBi TBAapWH TaKOX CBiAYMTb MpO AecTtabinisylouni
BNAVMB HAAMMWLIKY MiKpOEneMeHTiB Ha UiMiCHICTb
KMITUHHMX MembBpaH[1, 2, 17].

3a Hagnuwky B kopmax Kynpymy, ®epymy Ta
KobanbTy y xBopux nopocat rpynu [JH2 xapakrepHum

Oyno 3HayHe 3pOCTaHHA aKTUBHOCTI MOKa3HWKIB
dhepmeHTiB nepeamMiHyBaHHs. AKTMBHICTb
acnaptaramiHoTpaHcdepasm (AcAT), B [oOCnigHin

rpyni JH2 36inbliyBanacb No BigHOLIEHHIO A0 rpynu
KH2 B 2,34 pasa (p=<0,001), a
anaHiHamiHoTpaHcdepasm (AnAT) — B 3,23 pasa
(p=0,001), BignosigHo (Tabn. 1). 3a3HayeHi 3miHK
BKa3yloTb Ha pPO3BMTOK LMTOMITUYHUX 3MiH B
napeHximi MeviHkn, $K 3a 3ananbHuX, Tak i 3a
OUCTPOPiYHMX  3MIH B MeviHWi  nopocAT  3a
KonieHTepoToKceMil Ha i HaAnLLKY
MikpoenemeHTiB. Ak pesynbTaT, koediuieHT ae PiTica
3HusmBca 3 0,61 y TtBapuH rpynu KH2 go 0,44 y
XBOpuUx nopocAT rpynu [H2. 3 ornsgy Ha Te, WO
OOHUM 3 OCHOBHMX MEXaHi3MIB LMUTOTOKCUYHOI Aif
KCEHODIOTUKIB €  MOLUKOAXEHHA  Nna3mMaTuyHol
MeMOpaHM i  MOpywWweHHA  uWToCKeneTy, WO
CYNPOBOAXYETbCA BUXOAOM (DEPMEHTIB LUMTO30MI0, B
Tomy uucni depmentis ACAT i AnAT B Kpos,
BCTAHOBMIEHe  Hamy  30iMblUEHHA  aKTMBHOCTI
amiHooTpaHcdepas B CupoBaTui KpOBi NOpPocAT B
OOCrigHOMY rocnogapcTBi € CUrHaroMm npo BaXke
YLWKOZKEHHSI MEYiHKOBOI napeHximu, npo 3arnbenb
YacTUHM KniTMH abo npo iCTOTHE MOPYLUEHHSA
NPOHWUKHOCTI KNITUHHMX MembpaH[1, 2, 17].

Y nopocat rpynu [OH2 3a HabpskoBoi
XBOpPOOM Ha TNi HaANWLIKy MiKpOErNeMeHTIB y kopmMax
BCTAHOBMNEHO 30iMbLUEHHA MOKa3HMKIB [NOKO3W Ha
22,85 % (p<0,05) Ta aminasu Ha 40,73 % (p<0,001),
BIAHOCHO KOHTponbHOI rpynu. [ineprnikemia Ta



NigBULLEHHS aKTMBHOCTI aminasy CrnocTepiraeTbcs
npu CcTaHax, MOB'A3aHNX 3 BaXKUMU YPaXKEHHAMMU
MeYiHKM (nopywyeTbcst CUHTE3 rMiKoreHy),
3aXBOPKOBAHHAX MiALUNYHKOBOI 3ano3n (roctpui i
XPOHIYHUIA MaHKpeaTuT), CTPEeCcoBMX CuTyauisx Ta
naronorii Hupok[1, 2, 17].

KoHueHTpaUis 3aranbHux ninigis B cuposarLi
KpOBi XBOpPWUX NOPOCAT 3HM3UNach y 2 pasa (p<0,001),
a MokasHWKu xonectepony Oynu Hmwxumumm Ha 30 %
(p=0,001),nopiBHsAHO i3 rpynoto  KH2 (Tabn. 1).

SHMWXEHHs1  KOHUEeHTpauii ninigis, XxonecTteponys
cupoBaTLi  KpOBi BUWSIBNIAETbCA NpU  ronoAyBaHHi,
xBopobax neviHkm (umpo3 B MisHin  cTagii

3aXBOpPIOBaAHHA, ANCTPOQdis, iHGpeKUisaX, NoB'A3aHux 3
MOLLUKOXKEHHAM MEYiHKM), 3aXBOPKOBAHHAX fereHb
(HecneuudiyHi  NHEBMOHIT), aHeMisiX, YypaXeHHi
LIEHTPanbHOT HEPBOBOT cncTemu, nuxomauil1, 2, 17].
Takmm  YMHOM, OTPMMaHi Hamu  AaHi
niaTBEPAXYIOTb pesynbTaTi, NpOoBEAEeHNX paHille,
naToMopdonoriYHNX AOCiAKEHb OpraHiB Ta TKaHWH
XBOPUX Ha KOMIEHTEPOTOKCEMIIO MOPOCAT Ha OHI
HapnWLWKy MIKpoenemeHTiB y kopmax. OgHouacHui
BMIMB TOKCWHIB E. coli Ta HagMipHe HaAXOKEHHS B
opraHiam TBapuH Kynpymy, ®epymy, KobanbTy, Wwo B
cepegHbomy B 2,03, B 1,58 Ta 2,2 pasu nepesuLlye
MaKCMManbHO A[OMYCTUMI PiBHI ANS AaHOT BikoBOT
rpynn € MNPUYMHOIO  iHTOKCUKaUil opraHismy i
BiANOBIAHO BWHWKHEHHIO HabpsKy CTPOMU pPi3HMX
OpraHi, B TOMY YWCAi CTiHKM KPOBOHOCHWUX CyOVH,
6inkoBoro renaTo3y, Hedposy Ta Miokapgo3sy. Kpim
TOro, cepueBa HeAOCTaTHICTb Ha (OOHI iHTOKcKKauiT
OpraHiamy npu3BoAauTb A0 MOPYLUEHHSA KpoBoobiry, a
came HabpsiKy nereHb, yTBOpeHHIo Tpombis[13, 16].
[nctpodivHi 3MiHM, @ TakoX BOrHWLLEBUIA
iHTEPCTULIINHNIA Hetbput Ta CEepOo3HUi
eKcTpakaninsapHuirnomepynoHedpuT npussenu Ao

cupoBatli  kpoBi.36inbweHHa  aktuHocTti  JIAI
MOSICHIOETLCA BCTAHOBMEHVMM YPaXXeHHAM Miokapaa,
He[oCTaTHICTIO OYHKLiT CepLeBO-CyANHHOT cuctemu,
NOLLKOXKEHHAM epuTpounTiB i aHemii (BHacnigok
FiNOKCIi TKaHWH), XPOHIYHOro renatuty i Hedputy[1, 2,
12,13, 17].

BucHoBku

1. 3a konieHTepoToKCceMil Ha TNi HaAMANLLIKY
Kynpymy, ®epymy Ta KobanbTy B KOpMax B OpraHiami
nopocAaT BiAOyBalOTbCA 3HAYHI  3MiHM  BiOXiMIYHMX
MOKa3HWKIB CUPOBATKM KPOBI, SKi XapaKTepu3yloTbCs
36inblweHHamM BMICTy 3aranbHoro 6inky Ha 13,37 %
(p<0,01), pucnpoTeiHemieto (cniBBigHOWeHHA A/l
3Hu3unoca B 2 pasa (p<0,05), akTuBHICTb hbepMeHTIB
y cupoBaTui KpoBi (ramma-riooTaminTpaHcnenTuaasa
3pocna Ha 32,6 %, KOHLIeHTpauis
naktartaerigporeHasu Ha 31,65 %, nyxHa cocdarasa
Ha 77 %, acnapTatamiHoTpaHcdepasa B 2,34 pasa,
anaHiHamiHoTpaHcdepasa - 3,23 pasa),
6inipybiHemieto (piBeHb 3aranbHoro 6inipybiHy 3pic B
4,6 pa3a, npaAmoro 6inipybiHy — 2,9 pasa, Henpsmoro
GinipybiHy — 6,4 pasa), rinernikemielo (NMOKa3HUKM
rNoKo3mn 3pocnu Ha 22,85 %) i rinoxonectepuHemieto
(3aranbHi ninign 3HM3MNUCL B 2 pasa, XonecTepon Ha
30 %).

2. 3asHayeHi 3MiHM B BioximMiuHMX
MoKasHMKax KpPOBi XBOPUX MOPOCAT BigbyBaloTbCcs B
pesynbTaTi naTtoreHHoi Aii Ha opraHiam TBapwH
TOKCUHIB  E.colita TpuBanoro HaaxOAXEHHA B
opraHiam nopocst Kynpymy, ®epymy Tta KobanbTy B
KINbKOCTAX, SKi NepeBuLLyroTb i3ionoriyHy Hopmy
ONs aHanisoBaHol BIKOBOT rpynu.

3. 3a KonieHTepoToKceMii Ha hOHI HaANNLLKY
Kynpymy, ®epymy, KobanbTy B kOpMax nopocsaT
BiabyBaloTbCA AMCTPOGIYHO-HEKPOTUYHI Ta 3anarbHi

nopylweHHss obmiHy asoTy B cupoBaTui KpoOBi i3 (nepeBaxHO XPOHiYHI) Npouecu B NediHui i HupkKax,
3POCTaHHAM  KiNbKOCTi CEYOBWMHW Ta KpeaTuHiHY. MiOKapAo3, MOPYLUEHHs KpoBoobiry 3 Tpom6o3om
MatonoriyHi 3miHM B neuviHui, a came 6inkoBun CYAVH, WO  ycknagHwoe nepebir  OCHOBHOrO
renato3 Ta ibpo3 neviHku, o6ymOBUNM 3POCTaHHSA 3aXBOPIOBaHHS.
aktuBHocTi  cbepmeHTiB  AnAT, AcAT, ITTN vy
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MORPHOLOGICAL CHARACTERISTICS OF THE FUNGAL GROWTH PHASES OF
THE GENUS MUCOR AND RHIZOPUS

0. V.Kinash', V. A. Yevstafyeva?, V. V. Melnychuk?
"HSEE of Ukraine «Ukrainian Medical Stomatological Academy», Poltava, Ukraine

E-mail:vet.86@ukr.net
2Poltava State Agrarian Academy, Poltava, Ukraine

Fungi of the family Mucoraceae are contaminated pathogens and saprophytic microorganisms. In the case of
penetration into a susceptible organism, they are capable of causing a disease called mucormycosis. More often, the
causative agents of mucormycosis in different species of animals and humans is the fungi of the genera Mucor,
Rhizopus, Absidia and Mortierella. The reproduction and survival of fungi is ensured by the spores formation process.
For pathogenic micromycetes spores have a special meaning. The invasion of a mycosis causative agent is occurs to
a receptive organism due to spores. The mold fungi identification in laboratory conditions is based on morphological
characteristics of culture in asexual reproduction.

The primary aim of this study is to determine the fungal growth phases of morphological characteristics for the
genus Mucor and Rhizopus and to establish the optimal term for it identification. The present study is the first on
detail description of the fungal growth phases of the genus Mucor and Rhizopus.

As a object of study used isolates Mucor ramosissimus Samutsevitsch, Rhizopus spp. from pathological
material of died poultry. Cultivation of fungi conducted on sabouraud dextrose agar at 26 °C during 7 days. The
concentration of colonied forming units per y 1 sm3 of suspension determinated in cytometric hemocytometer.

The morphological characteristics of the fungal growth phases of the genus Mucor and Rhizopus has been
studied. It was also established, that fungi of genus Mucoraceae pass through the five phases of growth are common
in majority of micromycetes. However, they are accompanied specific and consistent macroscopic and microscopic
changes of cultures. The first phase of growth (phase of spore germination) in the genus Mucor and Rhizopus in
microscopic level is accompanied by increasing of spore volume. Further the shell of the spore is broken and the
primary mycelium develops (first day of cultivation). The second phase of growth (log phase) is characterized by
mycelium development and it ramification (second day of cultivation). Herewith mycelium is differentiated on
substrate and air. The third phase (phase of accelerated uneven growth) is accompanied by formation of sporangies
and pigmentation of colonies (continues from second to the fourth day). The fourth phase (phase of exponential
growth) in the genus Mucor and Rhizopus manifests itself by increasing of vegetative mycelium total weight,
deceleration of sporangies forming (recorded on the fifth day of cultivation). The fifth phase of growth (aging) is
accompanied by destroying of conidial heads and spore releasing with further autolysis of mycelium (from fifth to sixth
day). As it follows from the findings presented in this study that the most informative term of cultivation for identifiation
of genus Mucor and Rhizopus is the fourth or fifth day. This term corresponds to corresponds to completion of phase
of accelerated uneven growth and phase of exponential growth.

Key words: Aspergillus niger, Aspergillus fumigatus, Aspergillus flavus, fungal growth phases.
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