MIHICTEPCTBO OCBITU | HAYKU YKPAIHU
XAPKIBCbKA OEPXXABHA 300BETEPUHAPHA AKAOEMIA

BETEPUHAPIA,
TEXHONOr'Il TBAPUHHULTBA
TA MPUPOOOKOPUCTYBAHHA

HayKkoBoO-NpaKkTu4uHum Xy pHan
Ne1

Xapkis — 2018



uDC 619:591.11

INFLUENCE OF IONS OF CITRATES ON BLOOD INDICATORS OF CHICKENS

Zh. E. Klischova', S. N. Nazarenko',
'Sumy National Agrarian University, Sumy, Ukraine
E-mail: Kgejp1990@gmail.com

This article presents the results of the influence of zinc citrate ions and silver citrates ions before and after
their combination with organic acids on the morphological and biochemical parameters of the blood of chickens. We
have found that these ions of zinc citrates and silver in combination with organic acids in a dose of 20 grams per 500
mi of water (15 g of citrate + 5 g of organic compounds) have a positive effect on the physiological status of the
Lohman LSL-Lait breeding chickens. At the same time, the number of red blood cells, leukocytes, platelets and
hemoglobin levels is likely to increase by 1,5-2 times, in contrast to the control group. As to the effect of these drugs
on biochemical parameters, we can say that zinc and silver citrates before and after combination with organic acids
do not lead to a shift beyond the limits of the physiological nhorm of the studied biochemical parameters of blood, both
in the control and in the experimental groups, the dynamics of changes in blood parameters is not educed. It is
probable that this drugs are not toxic and contribute to the improvement of the immunogenesis of the organism as a
whole, which contributes to the functioning of the homeostasis, which is necessary for the normal life of the cells and
tissues.

Objectives of the study: to study the effect of zinc and silver citrates on hematological parameters of blood of
chickens.

Materials and methods: Experimental work was performed on 10 days of Lohman LSL Lait breeding chickens,
which were divided into five groups, one control and four experiments on 15 chicks in each according to the principle
of analogues. In the first and second experiments ions of zinc citrates and silver were given in a dose of 15g in 500
mi of water for 14 days. In the third and fourth experiments ions of zinc and silver citrates were combined with organic
acids in a dose of 20 g to 500 ml of water (15 g citrate ions and 5 g of organic acids). Controlled chickens received
water without drugs.

Discussion of the results of the use of zinc and silver citrates before and after combination with organic acids
does not lead to a shift beyond the limits of the physiological horm of the studied biochemical parameters of blood,
both in the control and in the experimental groups.

Conclusions: 1. Consequence of conducting a series of hematological studies on the safety of zinc and silver
citrates was the absence of harmful effects of the investigated means on the course of bird life processes.

Zinc and silver citrate ions are universal substances that can be combined with organic acids in a specific
dose (15 g citrate ions and 5 g of organic acids per 500 ml of water) and directly affect the cells of the body through
the amino and carboxylic group and maintain relative stability homeostasis, which is necessary for the normal life of
cells and tissues.

The combination of these drugs can be used as a component for fodder supplements to increase overall body
resistance and prevent vitamin and mineral deficiencies.

Key words: zinc citrate ions, silver citrate ions, organic acids, hematological parameters, blood, chickens.

BMNKMB IOHIB LMTPATIB CPIBNA TA LIMHKY HA NOKA3HUKN KPOBI KYPEW
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"Cymcbkull HaujoHanbHUl agpapHull yHisepcumem, Cymu, YkpaiHa
E-mail: kgejp1990@gmail.com
2®orina T.1 ., 1-p BeT. HayK, IPodecop — HAYKOBHI KEPIBHHUK.

B darHiti cmammi HageleHi pesynbmamu ennuey ioHie yumpamie YUHKY ma ioHie yumpamie cpibna do ma
nicns ix noedHaHHA 3 opaaHiYHUMU Kuciomamu Ha MopghonoaidyHi ma BioxiMiyHi MoKasHUKU Kpoei Kypyam. Hamu 6yno
ecmarogneHo, wo daHi ioHu yumpamie UuHKy ma cpibna e noedHaHHi 3 opaaHiyHuMu kucnomamu e 003i 20 e Ha 500
mn eodu (15 e yumpamy + 5 2 opaaHiyHUX K-m.) NO3UMUBHO ennusaroms Ha ¢bisionoaiyHuli cmamyc Kypdyam nopodu
floman LSL-Lait. [pu ypomy eipoaidHo 36inbwlyembcsa Kinbkicmb epumpouumig, nelkouumis, mpombovyumie ma
emicm pigHs 2emoanobiHy e 1,5-2 pasu Ha eidMiHy 6id koHmponbHoi apynu. Lllodo ennuesy OaHux npenapamie Ha
bioxiMiyHi MOKa3HUKU MOXeMO cKkazamu, Wo IioHU uumpamie UUHKY ma cpibna do ma nicnsa NoedHaHHS 3
opaaHiyHUMU Kucrnomamu He npusgodame 00 3pyweHb 3a Mexi rnokasHukie ¢bisionoaiyHoi Hopmu docnidxysaHux
bioximiyHux napamempie Kposi, K 8 KoHmponi mak i 8 docnidHux apynax.

Knroyoei cnoea: ioHu yumpamy UUHKY, [oHU yumpamy cpibna, opaaHiyHi Kuciomu, 2emMamoiiosiyHi
TOKa3HUKU, Kpoe, Kypu.

Betyn 3abesneyyBatu HacemneHHs BUCOKOAKICHUMMU

B YkpalHi BWKOPUCTaHHA HaHOTEXHOMOril NpoAykTamu xapyyBaHHA — AAUAMU Ta M'SACOM.
noyanoca 3 2007 p. 3 Toro yacy Huska LOCNi4HUKIB MTaxiBHUUTBO MOXHa BigHecCTH no
JoBerna eeKTUBHICTb 3aCTOCYBaHHS iOHIB LUTpaTiB B HalinepcnekTUBHILLUX ranysei, AKi LLUBUAKO
Pi3HUX ranyssix CinbCbKOro rocrogapcrea, a came B OKYMOBYIOTbCS 1 npuHocATb npubyTtok. OfHak, Ans
Hayui Ta BeTepwuHapHin meauuuHi [1, 2]. Ha gaHwui NpoAYKTUBHOrO po3BUTKY AaHoi ranysi Tpeba, wob
Yyac  npubyTKOBOKO  ranys3t0 B CilbCbKOMY NTaWHUKN 6ynu YKOMMIEeKTOBaHi 370pOBUM
rocnogapctsi €  NTaxiBHULUTBO, sKe  34aTHe noronie'aM, WO Ha JaHWi yac € npobnemoro Yepes
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3pocTaHHA bakTepianbHUX xBopod, Ana  AKUX
3aCTOCOBYIOTb XiMioTepaneBTUYHI 3acobu, Wo Ha
JaHoMy eTani He € AouinbHUM 4Yepe3 opMyBaHHs
aHTMBIOTUKOPE3NCTEHTHOCTI GakTepiii Ta
HaKonMWMYeHHs fdaHWX npenapaTie B Npojykrax
xapyyBaHHs [3, 4, 5, 6, 7]. Ane, AKWo 3acTocoByBaTu
MeHLU LWKiANWBI npenapaTti, B OCHOBY SKMX BXOAATb
MaKpo Ta MIKpoeneMeHTH, sKi € Binbw HeobXxigHUMK
ANA pocTy i po3BMTKY opraHiamy nraxiB, TO MOXHa
JOCAITU 3HAYHWX pe3ynbTaTiB B OTPUMaHi 340poBoro
MorogHsika. Afne BUBYEHHS BMNIUBY AaHKUX npenaparis
Ha NOKa3HMKN KPOBI € He MEHLL BaXJTMBUMU Yepes Te,
O KPOB € OCHOBHOIO PEYOBWHOK OpraHiamy, ska
niaTpumye romeocras, sSKAA € HeobxigHum Ans
HOPMarnbHOI  KUTTEIANbHOCTI  KNITUH | TKaAHWH.
36epiratoum cTanicTb CBOro ckiaay, KpoB € JOCTaTHbO
NabinbHOK CUCTEMOIO, fKa LUBUAKO Perynoe Ha
naTonoriYHi 3MiHW, Lo BiAOyBaltOTLCA B OpraHismi.
ToMmy, B MpaKkTWYHIA Ta HayKoBid BeTepuHapHin
MEeAMULUMHI LUMPOKO BUKOPUCTOBYIOTb eMaTOofOoriYHi
JOCMiAXKEHHA [ANs  [iarHOCTWKM 3axBOptoBaHb Ta
KOHTPOIto edeKTUBHOCTI NiKyBaHHS, wo
Ge3nocepefHLO0 BMNUBAE Ha reMartoflorivyHUiA cknag
Kposi [8].

BaedaHHa docnidxeHHa. BUBYNTK BMNUB iOHIB
uUTpaTtiB  UMHKY Ta cpibna Ha remartonoridHi
NMOKa3HWKKN KPOBi Kypeil.

Marepian i meToau gocnigKeHHA
JocnigxeHHa nposogunuca Ha  Kadeapi
BeTcaHeKcrnepTMan, Mikpobionorii,  3ooririeHn Ta
0e3nekn i AKOCTi NPOAYKTIB TBApUHHMLTBa CyMCbHKOro
HAY. ExkcrnepvMeHTansHy poboTy BuKkoHyBanum Ha 10-

LeHHUX KypdaTax nopogu JlomaH LSL Lait, skmx 6yno
po34ineHo Ha MATb rPyN: OAHa KOHTPOSIbHA Ta YOTUPK
JocnigHux (no 15 KypyaT B KOXHIA) 3a MPUHLMNOM
aHanoris. [Nepwiii Ta Apyrid AocnigHiin BunowBanu
iOHW UMTpaTiB UMHKY Ta cpibna B Aosi 15 r va 500 mn
Boagn npotaroM 14 gHiB. TpeTih Ta 4eTBepTiid
JocnigHiA BUMNOKOBanNM TeX iOHW UMTpaTiB LMHKY Ta
cpibna B MoegHaHHi 3 opraHiMHUMMU KUCNOTaMmu B A03i
20 r Ha 500 mn Boawn (15 r ioHiB uuTpaTiB Ta 5 1
opraHivyHUX KucnoT). KypuaTa KOHTpPOMbHOI rpynu
oTpumyBanu Boay 6e3 npenapartiB. [emaTonorivHi Ta

OioxiMiYHi  JOCNiAXXEHHA  KpoBi MnpoBoguNM  3a
3aranbHONPUAHATUMUA METOAMKaMM. OTpumaHi
pesynstatn  6ynun  obpobneHi 3a  gonomorow

nporpamu Statistic-new 3a meTogom CT'lofeHTa-
Qiwepa 3  BUKOPUCTaHHAM  T-nokasHuka, 3
ypaxyBaHHAM cepefHboapUPMETUYHUX BEWYMH Ta
X CTaTUCTUYHMX NOMUNOK (M£m).

Pe3ynbtatn Ta iXx o6roBopeHHA

Micna nepworo 3afaBaHHA NpenapartiB iOHIB
yutpatie Llunky Ta Cpibna Bnpoposx 14 AHiB
CMNOCTEPEXEHHA 3a JOCMQHUMU  Kypyatamu He
BiaMmivanocs ix 3armbeni Ta BUMAWMWUX BiAXUNEHb
izionoridHmMx NoKa3HWKIB Bif HOopMU He
cnoctepiranoca. Kypyarta oxode crnoXusanu KopM Ta
BoAY 3 JaHumu npenapatamu. B rpynax pe
3aCTOCOBYBaNM iOHWM LMUTpaTiB LMHKY Ta cpibna B
noefHaHi 3 OpraHiYHUMKU KUCrnoTamyu XapakTepHUX
KNiHiYHMX  3MiH  idionoriyHoro craHy AOocCnigHuX
KypyaT He cnocTepiranocs, ane npu AOCnigXeHHi
remMaTosioriYyHMX napameTpiB  KpoBi Oynu MOMITHI
3MiHK, AKi HaBegeHi B Tabn. 1

Tabnuya 1

FemartonoriuHi NOKasHUKU KPOBi KypuaT nopoau JlomaH LSL Lait oo Ta nicna noeaHaHHA iOHIB LUTpaTiB
LMHKY Ta cpibna 3 opraHiYHUMMN Kncnotamu

. [licns eeedeHHs
[ToKasHUKU OOduHuLyj KoHmponb - >
sumipy epyna epyna
(Zn) (Zn+K) 3 epyna (Ag) 4 epyna (Ag+K)

RBC T/n 158+0,05 | 72%0.03 | 345:014¢ | 1,76+0,16 3,110 17%*
WBC Mn 31,86+0,04 | 2036124 | 38412044 | 55 37,0 ggm 34,04+0,01

PLT M/ 28,87+0,50 | 26,73:1,19 | 27,33+1,15 | 25,93+1,24* 20,07+0,64

Hg ran 92,45:213 | 91824205 | 1224399 | 47544003 124,03£3,28

[pumimka: BiporiHICTb pi3HULb i3 TBApUHAMMW KOHTPOMbHOI rpynu: * - P < 0,05; ** - P < 0,01; *** - P < 0,001.

Buxopsuu 3 gaHux Tabnuyi 1, cnig Bkasatu B
jocnigHux rpynax 1 Ta 3, AKMM 3agaBanu ioHU
uuTpatiB UuHKY Ta cpibna crnocTepiranncs 3miHu
nokasHuKkiB, a came B rpyni Sk 3afaBanu LWHK
reMaTororivyHi NokasHWkM nigeuwmnuce B 1,5 pasis
HiXX y MOpIBHSAHHI 3 rpynoto, sk 3agasanu cpibno. B
JocnigHux rpynax 2 Ta 4, AkMM 3agaBanu ioHu
uuUTpaTiB UMHKY Ta cpibna B noefHaHHi 3 opraHidHumu
KWCNOTaMW remMaTonoridHi NoKasHUKWA MigBULLMAWCE B
ABa pasn. Lle Bkasye Ha Te, WO AdaHi iOHW UMTpaTiB

111

3aBAAKM CBOIM (Pi3UYHUM Ta XiMIYHUM BRaCTUBOCTAM
BCTYNato4M B Peakuito 3 OpraHiyHMMU Kucrotamu
CTUMynolOTb  BUpobneHHs ATQ Ta nokpalyroTb
eHepreTu4Hnii obMiH peqoBWMH | MaloTb 34aTHICTb
3HIMaTU TOKCUYHE ypaXeHHs opraHiamy 4epes
aHTUOKCWAAHTHI  BnacTueocTi. Take noefHaHHA
nigcunioe psg xiMidHUX MpoueciB, AKi AilTb 4epes
amiHo- Ta  KapOokcunbHy  rpyny.  AHanoridHi
pesynkTatv crnoctepiranu npu GioxiMiYHOMY aHanisi
KpoBi.



Tabnuya 2

BioximiuHui aHani3 noka3HuUKiB KpoBi Kypuat nopoau IlNomaH LSL Lait Ao Ta nicnA NnoeaHaHHs iOHIB UUTpaTiB
LMHKY Ta cpibna 3 opraHiYyHUMM KNCNOTaMu.

Tpyna nmuuj
[ToKasHUKU OOu;—{uui KoHmpoinbHa
8uMipy epyna Ne2 Zn+ Ne4 Ag+
Net zZn Oop2aHivHi K- Ne3 Ag opaaHiyHi K-
mu mu

3aransHuit r/n 29,7£0,1** 30,1%0,3* 29,9+0,01* 29,6x0,1* 28,9+0,01*
6inok
ANAT Ca/n 8,9+0,07* 9,1+0,1* 9,6+0,05* 8,56+0,04* 9,8+1,24*
AcAT Oa/n 8,5+0,05* 10,5+3,99* 8,7+0,02* 8,9+3,99*% 8,7+0,03**
CevoBuHa Mnmone/n 8,3+0,1* 10,7+£2,13** 9,5+1,24 8,6+0,03** 9,5+1,24*

lIpumimka: BiporigHICTb pi3HWLb i3 TBapUHaAMU KOHTponbHOT rpynu: * - P < 0,05; ** - P < 0,01; *** - P < 0,001.

3 paHux Tabnuuyi Ne 2 BugHo, WO
3acTOCYBaHHSA iOHIB LMTpaTiB LUMHKY Ta cpibna fo Ta
nicna noegHaHHA 3 OpraHiYHUMW KUCNoTaMu He
npusBoAWTL A0 3pYWIEeHb 3a MeXi MOKa3HWKIB
cizionoriyHoT HopMKM  JocnigxyBaHux BioXiMiYHUX
napaMeTpiB KpOBi, IK B KOHTpOMi, TaK i B 4OCNigHWNX
rpynax pAuHamika 3MiH MOKa3HUKIB KpOBI He €
BiporigHo, Lo BKadye Ha Te, WO faHi npenapaTu He
€ TOKCUMHUMMU | CMPUAIOTL NOKPALLEHHIO IMyHOreHesy
opraHiaMy B UinoMmy, Lo cnpuse QYHKLIOHYBaHH0
romMeoctasy, SKUA € HeoOXigHUM Ans HopManbHOI
KNUTTERIANBHOCTI KMITUH | TKAHWUH.

BucHoBKu

1. BHacnigok npoBefeHHs cepii
remMaTosoriyHMX focnigxeHb Wofo 6e3nevHocTi ioHiB
uuTpaTiBs UMHKY Ta cpibna ©Oyno BCTaHOBMEHO

BiJCYTHICTb LUKIANWBOro BMMMBY AOCHIAXYBaHOMO
3acoby Ha nepebir NpoLEeCiB XUTTERIANBHOCTI MTUL.

2. loHn uwuTpaTiB UMHKYy Ta cpibna e
YHiBEpCanbHUMU peyvoBUHaMK, AKi MOXYTb
NOEAHYBATUCA 3 OpraHidHUMKU KUCroTamMu B MEBHIN
Jo3si (15 r ioHiB UUTpaTiB Ta 5 r opraHiyHUX KUCAOT Ha
500 mn Bogu) Ta BhnuBatM 0Oe3anocepefHbO Ha
KMNiTUHW opraHiaMy 4epe3 amiHO- Ta kapOOoKCWUMEBHY
rpyny, Ta nigTpumyBaTM  BIi4HOCHY  cTanicTb
romMeoctasy, SKUA € HeoOXigHUM Ans HopManbHOI
KNUTTERIANBHOCTI KMITUH | TKAHWUH.

3. TloegHaHHA faHuWX npenapaTis Moxe OyTu
BMKOPWUCTaHe, K KOMMOHEHT ANSA KOopMoBUX fobaBok
ans NiABWULLEHHA  3arafibHOT  PEe3UCTEHTHOCTI
opraHiaMy Ta MonepefXeHHi BiTaMiHHO-MiHepanbHUX
He[OoCTaTHOCTEN.
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A spleen is the peripheral organ of immune defence, where proliferation and accumulation of lymphocytes occur,

antibody formation and recirculation of lymphocytes by migration through the walls of the post of capillary veins and
sinusoid of red pulp. A spleen of is investigational is the piglets of 1, 10, 20-day age, with determination of linear
measurements of an organ and relative area of stromal and parenchymal components and cellular composition of
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