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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
ml 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 norm 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
ml 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 norm 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.
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B 0danili cmammi HagedeHi pe3ynbmamu ennuey ioHi8 yumpamie UUHKY ma ioHie yumpamig cpibrna 0o ma
nicns ix NoeOHaHHS 3 op2aHiYHUMU Kucriomamu Ha MopghonoziyHi ma 6ioximidHi MoKasHUKU Kpoei Kypyam. Hamu 6yno
8CmMaHoe/1eHo, Wo 0aHi ioHU yumpamie YUHKYy ma cpibna e noedHaHHi 3 op2aHiYHUMU Kucriomamu 8 003i 20 e Ha 500
M eodu (15 2 yumpamy + 5 2 op2aHiyHUX K-m.) MO3UMUEHO ernugaroms Ha ¢hizionoeidHuli cmamyc Kypyam nopoou
Jloman LSL-Lait. [pu ubomy 6ipo2iOHO 3b6inbWyembCs KinbKicmb epumpouumis, nelikoyumie, mpombouumie ma
emicm pigHsi 2emo2/10b6iHy 6 1,5-2 pa3u Ha eidmiHy 8i0 KOHMpPOonbHOI epynu. Lljo0o ennusy OaHux npenapamis Ha
bioXiMiyHi MOKa3HUKU MOXeMO cKa3amu, W0 IoOHU uumpamie UuHKy ma cpibna 00 ma nicns noedHaHHS 3
Op2aHiyHUMU Kucriomamu He npu3eodsime 00 3pyWweHb 3a MEexXi MOKa3HUKie (hi3ionoziyHoi Hopmu docnidxyeaHux
bioxiMiyHUX napamempie Kpoei, ik 8 KOHMPOri mak i 8 00CNIOHUX 2pynax.

Knmoyoei cnoea: ioHU uumpamy UUHKY, iOHU yumpamy cpibna, opeaaHiyHi Kucrnomu, 2emMamornoziyHi
MOKa3HUKU, Kpo8, Kypu.

Bctyn 3abe3neyvyBaTtu HaceneHHs BUCOKOSIKICHUMM

B YkpaiHi BUKOpPUCTAHHA HAHOTEXHOMOTril nNpoAyKTamMy XapyyBaHHA — SAAUAMW Ta M'ACOM.
noyanocsa 3 2007 p. 3 TOro yacy Hu3ka OOCMIAHUKIB [TaxiBHUUTBO MOXHa BiAHECTH no
Josena eekTUBHICTb 3aCTOCYBaHHSA iOHIB LIUTPATIB B HanepcneKTUBHILLINX ranysen, AKi LUBUAKO
Pi3HMX ranyssix CinbCbKOro rocrnogapcrtea, a came B OKYMOBYIOTbCS W npuHOCcATb npubyTtok. OpHak, Ans
Hayui Ta BeTepuHapHin meguuuHi [1, 2]. Ha pgaHun NPOAYKTMBHOTO PO3BUTKY AaHoi ranysi Tpeba, o6
yac  npubyTKOBOIO ranyssto B CinbCcbkomy nTaHNKN oynu YKOMMNIIEKTOBAHi 30,0pOBUM
rocnogapctsi €  NTaxiBHAUTBO, SKe  34arHe noronies'Am, WO Ha AaHui yac € npobrnemor yepes
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3poCTaHHA  OakTepianbHMX XxBOPOO, AN AKUX
3aCTOCOBYIOTb XiMiOTEpPaneBTWYHI 3acobu, WO Ha
OaHOMy eTani He € AouinbHUM Yepe3 OpMyBaHHS
aHTMBIOTUKOPE3NCTEHTHOCTI OakTepiii Ta
HaKOMUYEHHA JdaHux npenapaTiB B MpoAykTax
xapyyBaHHs [3, 4, 5, 6, 7]. Ane, AKLWO 3aCTOCOBYBaTK
MEHLU LIKIAMMBI MpenapaTt, B OCHOBY SKUX BXOAATb
MaKpo Ta MiKpoenemeHTu, siki € Ginbw HeobXiaHMMM
Onsi pocTy i PO3BWTKY OpraHisMy nTaxis, TO MOXHa
OOCArTN 3Ha4YHUX pe3ynbTaTiB B OTPUMaHi 34,0pOBOro
MOJOAHSKA. Ane BUBYEHHS BNMVBY AaHUX NPEnaparis
Ha MOKa3HMWKM KPOBi € HE MEHLL BaXXNMBMMU Yepes Te,
O KPOB € OCHOBHOK PEYOBUHOK OpraHiamy, sika
niaTpyuMye romeoctas, SKuA € HeobxigHum Aans
HOPManbHOI  KUTTEAIANBHOCTI  KMITUH | TKaHWH.
36epiratoum cranictb CBOro cknagy, KpoB € 4OCTaTHbO
nabinbHOI CUCTEMOID, SKa LUBUAKO perynioe Ha
NaTonoriyHi 3miHW, WO BiAOYBaTLCA B OpraHismi.
ToMy, B MpaKkTUYHIA Ta HayKOBIl BETEPUHAPHIN
MEAMUMHI  LUMPOKO BUKOPUCTOBYIOTb FEMAaTOSOriYHi
OOCNIOXEHHA [ANA  [iarHOCTUKU  3aXBOPHOBaHb Ta
KOHTPOIo ehEKTUBHOCTI niKyBaHHS, wo
6esnocepeaHbO BMMMBAE HA remMaTtornoridyHuin ckrag,
Kposi [8].

3ae0aHHs 00CniOxeHHsi. BUBUMTU BNNUB iOHIB
uMTpaTiB  UMHKY Ta cpibna Ha reMaTonorivHi
NOKa3HWKWN KPOBI Kypen.

Matepian i MeToau gocnigpkeHHsA
[ocnigxeHHa npoBogunuca Ha  Kadbeapi
BeTcaHeKkcrnepTuan, MikpoGionorii, 3ooririeHn Ta
6esnekun i AKOCTi NpoAyKTiB TBApUHHULTBA CyMCbKOro
HAY. EkcnepumeHTanbHy poboTy BukoHysanu Ha 10-

AeHHux Kypyatax nopogu Jlomad LSL Lait, skux 6yno
po34ineHo Ha MATb rPyn: OAHa KOHTPONbHA Ta YOTMPK
gocnigHux (no 15 KypuyaT B KOXHiil) 3@ MPUHLMIOM
anaroris. llepwin Ta Apyrin JOCnigHin BUNoOBaNu
iOHM UMTpaTiB LUMHKY Ta cpibna B fo3i 15 r Ha 500 mn
Boan npotarom 14 pgHiB. TpeTin Ta 4eTBepTin
OOCRIOHIA BAMNOKOBANM TEX iOHWM LWTPATIB LIMHKY Ta
cpibna B noeAHaHHi 3 OpraHiyHMMKU KUCnoTamn B 03i
20 r Ha 500 mn Bogu (15 r ioHiB uMTpaTiB Ta 5 r
opraHiyHux kucnot). Kypyata KOHTPOMbHOI rpynu
oTpumyBanu Bogy 6e3 npenapartiB. [emaTonoriyHi Ta

OioximiyHi  pgocnigXeHHs  KpoBi  npoBogunu - 3a
3aranbHOMPUAHATUMU MeTOoAMKaMuU. OTtpumani
pesynbtatu Oynn 0obpobneHi 3a  gonomorow

nporpamu Statistic-new 3a metogom Crt'iogeHTa-
Odiwepa 3 BUMKOPUCTaAHHAM  T-MokasHuka, 3
ypaxyBaHHAM cepeaHboapu(METUYHNX BEMUYMH Ta
X cTaTuCTMYHMX nomunok (Mm).

Pe3ynbTati Ta ix 06roBopeHHs

Micna nepworo 3agaBaHHA npenapaTiB iOHIB
untpatie LinHky Ta Cpibna BnpogoBx 14 AHiB
CMOCTEPEXEHHA 3a [JAOCMIAHMMU  KypyaTamu He
Bigmiyanoca 1x 3arubeni Ta BUAUMUX BiAXUNEHb
dhisionoriyHmx NOKa3HWKIB Bif, HopMUY He
cnoctepiranocs. Kypyata oxoye cnoxusanu KOpM Ta
BOoAy 3 JdaHumu npenapatamu. B rpynax ge
3aCTOCOBYBanu iOHM UMTpaTiB UWMHKY Ta cpibna B
noeaHaHi 3 OpraHiYHUMK KUCroTamu XapakTepHUX
KMiHIYHUX  3MiH  pidionoriyHoro ctaHy [oCnigHUX
KypyaT He cnocrtepiranocs, ane npu AOCAiOXeHHI
reMaTornoriyHux napameTpiB KpoBi Oynu MOMITHi
3MiHW, AKi HaBeaeHi B Tabn. 1

Tabnuuya 1

FemaTonoriyHi noka3HUKKM KpoBi KypuaTt nopoau JlomaH LSL Lait oo Ta nicna noegHaHHA ioHiB uuTparis
LMHKY Ta cpibna 3 opraHiYyHUMM KMCnoTamum

. lMicnsi eee0eHHs
MlokasHuKU OOut—(uul Kormpornb r— 3 aoyna
suMipy 2pyn epyn
(Zn) (Zn+K) 3 epyna (Ag) 4 epyna (Ag+K)

RBC Tin 158£005 | 3722003 | 545,014+ | 1762016 31150 17
WBC n 31,.86:094 | 2036:124 | 38412044 1 55 37,0 68+ 34,04+0,01

PLT [in 28,87:050 | 26,73+119 | 27.33+115 | 2593+1.24* 29.07+0,64

Hg rian 9245213 | 91,.82+2,05 | 1224%3.99 | 57844923 124,93+3,28

lMpumimka: BiporigHICTb Pi3HMLb i3 TBApMHaAMKW KOHTPOMbHOT rpynu: * - P < 0,05; ** - P < 0,01; *** - P < 0,001.

Buxoasaum 3 gaHux tabnuui 1, cnig BkasaTtn B
pocnighnx rpynax 1 Ta 3, SkMM 3aaaBanv ioHW
uuTpaTiB UMHKY Ta cpibna cnocTepiranucsa  3miHu
MOKasHWKIB, a came B Trpyni SKin 3agaBann LUWHK
remaTonoriyHi nokasHuku nigsuwmnuce B 1,5 pasis
HIXK Y NOPIBHAHHI 3 rpynoto, skl 3agasanu cpibno. B
gocnigHnx rpynax 2 Ta 4, SKMM 3ajasanv ioHW
uMTpaTiB LMHKY Ta cpibna B NOEAHAHHI 3 OpraHiyHUMmn
KMcnoTamy remaTtonoriyHi NoKasHUKM NigBULLUNNCH B
nBa pasn. Lle Bkasye Ha Te, WO faHi ioHM umTpaTiB
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3aBASKM CBOIM (Pi3MYHMM Ta XiMIYHUM BNACTUBOCTAM
BCTYNawyy B pPEaKLUild 3 OpraHiyHMMu Kucrotamu
CTUMYNIOTb  BUpobneHHs AT® Ta nokpaiyloTb
eHepreTuyHun obMiH peyoBWMH | MalTb 34aTHICTb
3HIMaTM TOKCWYHE YpaXkeHHSA oOpraHismy 4epes
aHTUMOKCUAAHTHI  BNAacTMBOCTI. Take MOeAHaHHSA
nigcvunioe psa XiMivHUX Npouecis, SKi OiloTb 4vepes
amiHO- Ta  kapbokcunbHy  rpyny.  AHanoriyHi
pe3ynbTaTtu cnoctepiranu npu GioxiMiyHOMY aHanisi
KpOBI.



Tabnuua 2

BioximiuHui aHani3 noka3HuKiB KpoBi Kypyat nopoau JlomaH LSL Lait oo Ta nicnsa noegHaHHSA ioHIB UUTpaTiB
LIMHKY Ta cpibna 3 opraHiYyHMMMW KUcrnoTamm.

Tpyna nmuui
OduHuui KoHmponbsHa
lNokasHuku uMipy 2pyna Ne2 Zn+ Ned Ag+
Net1 Zn Op2aHiyHi K- Ne3 Ag Op2aHiYHi K-
mu mu

3aranbHui r/n 29,7+0,1** 30,1+0,3* 29,9+0,01* 29,6+0,1* 28,9+0,01*
Binok
AnAT Oa/n 8,9+0,07* 9,1+0,1* 9,640,05** 8,5+0,04** 9,8+1,24**
AcAT Op/n 8,5+0,05** 10,543,99* 8,7+0,02** 8,943,99** 8,740,03**
CeyoBuHa Mnmonb/n 8,3+0,1* 10,7+2,13** 9,5+1,24 8,6+0,03** 9,5+1,24**

lMpumimka: BipOrigHICTb Pi3HULp i3 TBAPUHAMU KOHTPONbHOI rpynu: * - P < 0,05; ** - P < 0,01; *** - P < 0,001.

3 paHux Tabnuuyi Ne 2 BuAHO, WO
3aCTOCYBaHHA iOHIB LMTPATIB LMHKY Ta cpibna go T1a
nicna noegHaHHA 3 OpraHiYHUMK KMCnoTamum He
nNpusBOANTL [0 3pYLUEHb 338 MeXi MOKa3HWKIB
chisionoriyHoi  HOpMM  JocnigKyBaHUX — BiOXiMIYHNX
napameTpiB KpOBi, Ik B KOHTPOMi, TaK i B AOCRIgHNX
roynax AuHamika 3MiH MOKa3HMKIB KpOBIi He €
BipOrigHOIO, LU0 BKa3ye Ha Te, WO AaHi npenapatu He
€ TOKCUYHUMMW | CNPUAIOTb NOKPALLEHHIO iIMyHOreHesy
OpraHiamy B UiNOMy, WO crnpusie yHKUiOHYBaHHIO
romeocTtasy, Sk € HeoOXigHMM Ans HopmanbHOT
XUTTEAIANBHOCTI KNiTUH | TKAHWH.

BucHoBku

1. Bhacnigok NpoBeAeHHSA cepii
reMaTonoriYyHuX AocnigkeHb LWoao 6e3neYHocTi ioHiB
uuTpaTis UMHKY Ta cpibna 6yno BCTaHOBMEHO

BIACYTHICTb  LUKIANMBOro BNAWMBY A0CAIAXYBaHOro
3acoby Ha nepebir NpPoLeciB XUTTERIANBHOCTI NTUL.

2. loHn uuTpaTiB uUMHKYy Ta cpibna e
YHiBEPCAnNbHNMM peyoBuHamu, AKi MOXYTb
NOEAHYBATUCA 3 OpraHiYHUMKU KucrnoTamu B MNEBHIN
£03i (15 r ioHiB uMTPaTiB Ta 5 r opraHiyHNX KMCMOT Ha
500 mn Boau) Ta BnnuBaTM Oe3nocepegHbO Ha
KMITUHN OpraHiaMy 4epe3 amiHO- Ta KapOOKCUMbHY
royny, Ta nigTPMMyBatTu  BiOHOCHY  CTanicTb
romeoctasy, Skuil € HeobXigHUM Ans HopmanbHOl
XKUTTEQIANBHOCTI KNITUH | TKAHWH.

3. lNoeaHaHHs gaHux npenapatis Moxe OyTn
BMKOPUCTaHe, K KOMMOHEHT Ansi KOPMOBKX A00aBOK
ansa NiABULLIEHHS 3ararbHoi PE3UCTEHTHOCTI
opraHiamy Ta nonepeaXeHHi BiTaMiHHO-MiHepanbHUX
HeJOoCTaTHOCTEN.

References
HaHomaTepuwanbl u HaHoTexHonornuM B BeTepuHapHoi npaktuke / [B. b. Bopucesuy, B. I'. KannyHexko, H. B.
KocuHoe Ta iH. ; noa. pea. B. b. bopucesuy, H. B. KocuHos.]. — Kues : Asuuena, 2012. — 511 c.
KO. B. MaBanko 3acTocyBaHHA XxenaTHUX CMONyKB MEAMWYHIA NpakTuUi Ha 3acajax [oKa3oBOl MeAMLUMHU
[EnektpoHHuii pecypc] / KO. B. aBanko. — Pexxum goctyny gocrtyny : http://www.farkos.ua/doctors_and_
druggists/publication/general/chelate_connections.
Koutombac I. A. CtaH aHTUGIOTUKOPE3NCTEHTHOCTI MiKpoopraHiamiB — 30yAHUKIB BakTepianbHMX 3aXBOPOBaHb
MonoAHsAKy Benukoi poraTtoi xyaobu i ceuHen / I. A. Koutombac, B. . Mysuka, T. |. Cteubko // HaykoBuii
BiCHVK BeTepuHapHoi MmeamumHm. - 2014. - Bun. 13. - C. 117-120.
Beverley S. Improvement to the screening of antimicrobial drug residues in food by the use of Premi Test / S.
Beverley, M. Sharman // Veterinary Science. — 2001. — Vol. 70, Ne 4. — P. 29-32.
Kosanen M. I. AHTubioTnkn — 6ombGa ynosinbHeHoT aji / M. |. Koeanevy, // lTabopaTtopHa giarHocTtrka. — 2002.
— Ne 3. — C. 29-31.
®ewenko 0. V. PaunoHanbHas aHTMBrnoTMkoTepanmsa 60nbHbIX C MHMEKLMAMN HUXKHWUX AblXaTemnbHbIX NyTen
/10. W. PewweHko // YkpaunHCKn nynbMOHONOrm4eckuia xxypHan. — 2009. — Ne 4. — C.117-122.
CyyacHuin cTtaH i nepcnektnsn OioTexHonoriyHoro BupobHuuTBa aHtubioTukie / T. C. Topgocinyyk, T. .
I3gebebka, O. M. 'pomuko, B. O. ®epopenko // Bionoriyni Ctygii / Studia Biologica. — 2011. - T. 5, N 1. - C.
159-172.
O6wwue 1 cneumnanbHble METOAbI UCCNEeA0BaHUS KPOBU NTUL, NPOMbILLEHHbIX kpoccos / H. B.CapoBHukos, H.

. Npuabibanno, H. A. Bepewak, A. C. 3acnoHos. — CaHkT-leTepbypr, 2009. — 85 c.

UDC 619:591.441:(591.35+636.4)

POLLUTIONALITY OF MORPHOGENESIS OF CEREALS DUSTS IN THE
EARLY POSTNOTAL PERIOD OF ONTOGENESIS

P. Gavrilin', A. Oliyar', V. Evert’
"Dnipro State Agrarian and Economic University, Dnepr, Ukraine
E-mail: morfologagro@gmail.com

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



