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The purpose of the study was to study the stability of the biological properties of the Bacillus anthracis UA-07 vaccine
strain under production conditions.

Vaccine strain Bacillus anthracis UA-07, microorganism of the genus Bacillus, species anthracis, immobile, rod-
positive gram, optional anaerobes. On a dense nutrient medium, Hottinger grew in the form of R-shaped colonies.

During the conduct of 20 passages through the Hoottinger broth, the constancy of the cultural properties of the investi-
gated strain was revealed. Growth in a liquid medium was in the form of a "piece of cotton", which was relatively difficult to
shatter when shaking.

Seeding by the method of "prick" into the thickness of the environment TTH revealed a lack of mobility of culture
throughout the study period.

As a result of the "pearl necklace" test, spherical forms of the cells of the pathogen Bacillus anthracis UA-07, located in
the form of chains resembling a pearl necklace, were found on the medium containing penicillin. On the control medium
without penicillin cells Bac. anthracis formed long chains of typical sticks.

Twenty-fold passages of the strain studied through the nutrient medium of the MPA with serum did not lead to the for-
mation of a capsule by the pathogen Bacillus anthracis UA—07. During the microscopy of dasgs-smears and dasg-
impressions, only the rod-shaped, non-encapsulated cells were detected.

Ten-fold passages of the Bacillus anthracis UA-07 vaccine strain caused by the bacteria in a dose of 10 billion/cm® did
not result in the appearance of a capsule in the bacteria found on the studied smears and sputum preparations, liver, lung, and
heart blood.

Investigations on guinea pigs, with the introduction of 10 billion cultures, found that Bacillus anthracis UA-07 after a 3-time
repetition of the previous passage was not isolated from the body of mollusks. These data indicate that the strain is stable and in the
body of mull cells does not turn into virulent state. In the study of residual virulence in mice, it was found that subcutaneous admin-
istration of cortisone causes a decrease in the protective properties of an organism of animals, and the dose of the causative agent
with a concentration of 1 billion/cm® causes their death, but without the formation of capsules and.

With multiple transplants on nutrient dense and liquid media, the growth of the Bacillus anthracis UA—07 vaccine strain
is consistent and consistent with the growth of the pathogen. Multiple sows through the body of laboratory animals (mol-
lusks, mice) do not cause a change in the morphological and cultural properties of the strain Bacillus anthracis UA—-07. Vac-
cine strain Bacillus anthracis UA—07 has stable biological properties and can be used in further studies to create the vaccine.
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IJIMB BITYN3HAHOI'O BITAMIHHO-AMIHOKHNCJIOTHOT' O
KOMIIVIEKCY «ABETKA 151 TBAPUH» HA OBMIH
MIKPOEJIEMEHTIB Y KYPUAT-EPOMJIEPIB

VY crarTi BUKJIAJCHO Pe3yabTaTH BUIIPOOYBaHHS BITYU3HSHOTO BiTaMiHHO-aMIHOKHMCIOTHOTO Ipenaparty «AberTka Iuist
TBapHH» Ha BMICT 3aii3a, MUHKY, KyIpyMy Ta MaHTaHy B CHpOBaTHi KpoBi Kypuar-Opoinepi kpocy COBB 500 B ymoBax
HaBYaJbHO-BUPOOHHYIOTO LEHTPY BilomepkiBChKOTO HAIIOHAJIEHOTO arpapHOrO YHIBEPCHTETY. 3aCTOCYBaHHS BITaMIHHO-
aMiHOKHCIJIOTHOTO KOMIUIEKCY «AOeTKa Il TBApUH» y PEKOMEHI0BaHii 1031 1 M/ BoAM MiJBUILYE piBEHb IIMHKY B CHPO-
BaTIi KpOBi KypuaT-OpoiepiB TOCIIAHOI IPYIH IICHIS TPETHOTO BiIOOpPY KpoBi (Imicis Apyroro 7-10060BOTO 3aCTOCYBaHHS
npenapaty) n10 160,0+4,92 mMxr/100 mir), nopiBHSHO 3 MOYaTKOM AoCiipKeHHs (Ha 6,7 %; p<0,05) Ta 3 HOKa3HUKOM JPYroro
(micns nepioro 7-1060Boro BumoooBanHs npenapary) 123,0+3,83 mxr/100 mi — Ha 23,1 % (p<0,001). Haii6inbim nokasosu-
MH TIpH 3aCTOCYBaHHI mpenapary Oyiu 3MiHM BMICTy LMHKY HOPiBHIOIOYH MOTO BMICT B CMPOBATIi KPOBi Kyp4ar JOCIiIHOT
IPYIH TPETHOTO BiI0OPY A0 KOHTPOIIO, e MOKa3HHUK 30inbmuBes Ha 13,4 % (p<0,05) 3mMiHM MaHraHy Manu noJiOHy quHa-
MIKy: 3a JIpyroro Binbopy KpoBi iforo koHIeHTpanis 30insmunacs Ha 34,9 % (p<0,05) i cranoBmia 18,3+2,10 Mxr/100 mi, y
TperboMy Ha 25,5 % (p<0,05) 16,0+1,15 mxr/100 mur. Pi3HHII MK MOKa3HMKAaMHM JOCHIHOI Ta KOHTPOJBHOI TPYIH MO 3a-
KiHYEHHIO eKCIIepuMenTy 30impmmmtack 28,9 % (p<0,05) i cranosuna (16,0+1,15 mxr/100 M)

KunrodoBi cioBa: xypuara-Opoiinepn, AGeTka JuIst TBapHH, 3aJ1i30, IUHK, MAHTaH, KYIPYM, MiJb.

[ocranoBka mpodiaemu. OqHIEIO 3 HAWOUIBII aKTyadbHUX HAYKOBO-TIPAKTHYHUX MPOOJIEM Cy-
JaCHOTO NTaXiBHHUIITBA € MTUTAaHHS BiTaMiHHO-MiHEpaJIbHOTO 3a0e3nedeHHs nTumi [1]. MikpoeneMeHTH
€ )KUTTEBO BOKIMBUMH pPEYOBHHAMU [2—4], sSKi iFOTH MEPEBAXKHO SIK KaTaji3aTopu 0araTbox pepMeH-
THUX 1 TOPMOHAJIBHUX CHCTEM [5], Ta TICHO B3aeMOJiIOTH 3 BitaMmiHamu [6]. [IpoTe, y mitepaTypi 3y-
CTPIYAEThCS HEBEJIMKA KUIbKICTh 1H(OpMalii om0 ¢izionoriynoi mii AesKuX MIKpOEJIEMEHTIB B opra-

© Caxkapa B.C., 2017.
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Hi3MI1 IITUII 32 Pi3HOT 3a0e31MeUeHOCTI 11 KUPOPO3UMHHNMH BiTaMinamu [1]. Kympywm, ITMHK 1 MaHTaH —
HEOOXiZHI eIEeMEHTH TSI PO3BUTKY Ta POCTY KypuaT-Opoiiiepis [7].

3a medinuTy MUHKY CIOCTEPITalOThCSA IePMATUTH, BIICYTHICTh alleTUTY, IPOHOCH, 3aTPUMKa POC-
Ty, MOTIPIICHHS 30py Ta AcPEeKTH KIHIIBOK [8, 9], a mpu HecTaui MaHraHy BUHHUKae mepo3 [10—13].
BcMoOKTyBaHHS IMHKY Y TOHKOMY BiAiIi KMIICYHHUKY TajJbMyeThcsl Tpu AediuuTi BiTaminy A [14].
Jliis HopManbHOTO O0MiHY IIMHKY HeoOXilHE MOCTiiiHe HaaxomKeHHs BitaMiHiB A, C, By ta Bc. [Ipo-
Te, MaHTraH 0e3MoCepeHhO HE BIUIMBAE HA PIBEHBb KUPOPO3YMHHUX BITaMIiHIB, HOTO Iisl MOOIYHO M03-
HAYa€eThCS HA aKTUBHOCTI Se-3aJIe)KHUX (EepPMEHTIB, IO TICHO MOB'I3aHa 3 00MiHOM IUHKY [15]. B mo-
€THAHHI 13 3a/1i30M, MiJJI0 i KOOaJIbTOM, MaHTaH Oepe ydacTb Yy TKaHMHHOMY TUXaHHi, BIUIMBA€ Ha
0OMIH BYIJIEBOMIB 1 miaBHIIye epekTuBHICT BiTaMiHiB C i By [16]. Takox ciig BIAMITHTH, IO BiTa-
MiH D 1moB'si3aHMiA 3 MOKpAIEHHSAM TIOTJIMHAHHS BKJIMBUX CJICMEHTIB, TAKUX SK 3aJ1i30, IUHK 1 MiTh
[15]. HJocaimKkeHHIMHI BCTAHOBIICHO TICHY B3a€MOJIII0 MiX MIKpOEJIEMEHTaMH Ta BiTaMiHAMH, IO 3a-
Oesnevye qMHAMIYHY piBHOBary Mixk HUMH [16].

AHaJi3 ocTaHHIiX xociaimkeHb i myOaikaniii. Ha cporogHimHiil 1eHh PUHOK BETEPUHAPHUX
MpernapariB TICHO B3a€EMOIOB’ I3aHUN 3 PUHKOM TIPETapaTiB JjIs TyMaHHOT MEIUIIMHY, & Pa30M BO-
HU GopMyIoTh papmaueBTHUHUN puHOK [17]. Ctanom Ha 2017 pik BerepuHapHa hapManeBTUIHA
TIPOMHUCJIOBICTh YKpaiHU OlaHyBajia CydacHI TEXHOJIOTIi BUPOOHHUIITBA KOHKYPEHTOCIIPOMOXKHHUX
JIIKapChbKUX 3ac00iB Ta X HAyKOBO-BUPOOHHYY ampoOallifo Ta peectpamito [18]. 3anpomnoHoBaHo
BUKOPUCTOBYBAaTH HOBI OPMH Makpo- 1 MiKpOEJIEMEHTIB, BiTAMIHM 1 BiTaMiHOMOAIOHI PEUYOBUHH,
MPpOOIOTHKH, CKJIATHI BYTJIEBOIH, IMJKUCIIOBAYl Ta KOHCEPBAHTH KOPMIB, IIpEeNapaTH, o MmoKpa-
IIYIOTh TPaBJICHHs Ta a0COPOIil0 MOKUBHUX peuoBUH (pepMeHTH, hiToeKkcTpakTH, edipHi Macia
tomo) [19]. Bucoka mpodinaktnuna edekTUBHICTH Oyia AOBEICHa BHUIIOIOBAHHSM Ipenapary
«/lexaBiT», 3a SKOT0 3MEHIIIIACH KUIBKICTh OpoisiepiB 3 o3Hakamu nepo3y [20]. oeaeHo edek-
TUBHICTH 3aCTOCYBaHHS XEJIATHUX CIOJYK KyIpyMy Ta HHKY 3 METIOHIHOM, JII3MHOM Ta TJIITHHOM
[19], Takox Zn-Nano-Merionin Ta Zn-Nano-Max, 1m0 NO3UTUBHO BIUIMBAIOTH Ha OOMiH IIMHKY B
KypuaT-OpoiinepiB [9]. Bukopuctanus BiTamiHHO-MiHepanbHOro mnpemnapaty «bT® mmioc» s
Kyp4aT-OpoijiepiB CTUMYIIIOE METa0O0JIIuHI MPOLECH B OPraHi3Mi Kypuar, CIpHUsA€e OiNbIl IHTCHCH-
BHOMY pPOCTY 1 po3BUTKY MojomHsAKy ntuili [21]. [Ipemapatu KapnisiT ta IaTposiT ES100 mokpa-
IIYIOTh OOMiH PEUOBHH Yy KypuaT-Oporinepis [22]. JlonaBanas dhepMeHTy (piTa3u MO3UTUBHO BILIH-
Ba€ Ha 3aCBOEHHS MiKpoeeMeHTiB y ntuili [23]. JIus qogaTkoBOTO 3a0€3MMeYeHHS OpTraHi3My ITH-
i MiHEpaJbHUMH PEUYOBHHAMH Ta MIKPOEIEMEHTaAMHU MOYXHA 3aCTOCOBYBATH KOPMOBY M00aBKY
Miadoc, sika y cBOeMy cKiaiai MicTUTb ¢pocdop, Kalbliid, MarHiii, HaTpii, Mib, Maprasenb, IHHK,
KOOaJbT Ta BUCOKOSKICHI eMynbraTopu [2].

MeTta gociigeHb. BUBUNTH BIUIMB BITYM3HSIHOTO TIpemapary «AOeTka JJis TBapuH» Ha OOMIH
MIKpOeJeMeHTIB (IIMHKY, KyNpyMy, MaHTaHy, 3aii3a) y Kypdar- OpoilyiepiB B yMOBaxX HaBYaJIbHO-
BUpPOOHUYOTO IeHTpY BHAY.

Marepiaj Ta MeTOIH A0CTiIKeHb. Jlocmimkenns 0yno nposeaeHo y 2017 pori Ha 0a3i HayKo-
BO-JIOCJIAHOTO 1HCTUTYTY BHYTPIIIHIX XBOPOO TBapWH Ta HABYAIHLHO-BHPOOHHYOTO IEHTPY bimorep-
KIBCHKOTO HaIliOHAJILHOT'O arpapHOT0 YHIBEPCHUTETY.

Marepianom i ITOCTIKEHHS CIIyTyBajM 2 aHAJOTiYHI Tpynu Kypuar-OpoiinepiB kpocy Cobb-
500 — xonTponpHa Ta gociigHa mo 1400 romiB y koxkHiiH. KpoB mius mocmimpkeHHS BimOHUpaid IO
20 npo6 i3 koxkHOI rpynu (n=20). Ilepen mouaTkoM mociiKeHHS OyB MPOBEACHUNA KIIHIYHUNA OTJIST
MTaXOMOT OB’ 51,

Tabmums 1 — Cxema gocainy 3 BHKOPHCTAHHSM Npenapary A6eTka /sl TBApUH

. Bik kypuar, 1i0
Tpyna nmiti 12-19 | 2734
KontponsHa OcHOBHHI parioH
Jocninna OcHoBHHI pantioH + 1 Mi/n Boju npenapaty «AOeTKa Juisi TBApUH»

BurmoroBanns npenapaty «AOeTKa IJIs TBApUH» Y MOCHIIHINA rpyni moduHM 3 12-1060BOTO
BiKy. 3acTOCyBaHHsI BiTaMiHHO-aMiHOKHCIOTHOTO KOMIIJIEKCY TPHUBaI0 7 JHIB, IMOTiM Oyia mepep-
Ba 7 ITHIB MICIsA YOTO NTHUIS 3HOBY OTPHMYBaJa Mpemapar YIpoJOBK THXKHS B 1031 1 Mi/a Boau
(Tabm 1).
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«AbeTka A TBapWH» — HOBHUU BITaMIHHO-aMiHOKHCIIOTHHMM TIIperapar, M0 y CBOEMY CKIIaji
(B 1 mu1) MicTHTB Iitoui pedoBUHH: BiTamiau A (peturony arerar) — 5000 MO; D; (xonekanbiude-
poir) — 1000 MO; E (Tokodepoiy arerat) — 10 mr; B (Tiaminy rigpoxmnopun) — 2 mr; B; (manToreHar
kanbmio) — 10 mr; Bs (maaToTeHOBa KHCcIoTa) — 5 MT; Be (mipumokcuny riapoxiopun) — 3 mr; By, (-
aHokoOanamin) — 30 mkr; Bitamin K;— 1,0; DL-meTionin — 10 mr; L-mi3un — 2,5 mr; ApriHid — 3 mr.

KpoB mns gocmigxeHHs BizOupanu METOJOM 3aKUTTEBOI MYHKLIl BEHH TNepell BBEICHHSM, MiCIs
KypCy THEpIIoro Ta IPyroro MepiofiB 3aCTOCYBaHHA Mpernapaty [24]. Busnauanu BMicT 3aii3a, IUHKY,
KyIpyMy Ta MaHI'aHy B CHPOBATI[l KPOBI METOZOM aTOMHO-a0COPOLIHHOI CLIEKTPOPOTOMETPIl Ha HPH-
nani Shimadzu-6650 [25]. OTpumani pe3ynbTaTi TOCHiIKEeHb OyIU CTaTHCTHYHO 00paxoBaHi [26].

Pe3yabTaTn aociaizkeHb Ta iXx odropopeHHsi. Bmict ¢epymy B cupoBarii KpoBi Kypdyar-
OpolijepiB KOHTPOJBHOI IPyNH Ha Mo4YaTky mociainy crtaHoBuB 260,0+19,10 mxr/100 ma (186,2—
338,4 mkr/100 mu1). Y cupoBaTiii KpoBi IITHIIL TOCIIAHOI TPYITH 1ie 3HaYeHHs ckiiaaano 270,0+18,4 mxr/100 mo.
To0To, mepen 3acTOCYBaHHSIM IMpenapary BiporiAHOi pi3HUILI MiX 3HAYEHHSIMU KOHTPOJBHOI 1 ZOCTia-
HO1 Tpyn HE OyIo (p<0,5).

[Ticna 7-ngo6oBoro 3actocyBanHs npemnapaty (19-1000Bi Kypuarta; qpyruii Bigbip KpoBi) KOHIIEHT-
pauis gepymy y cupoBaTLi KpOBi NTULI AOCHiAHOI Tpynu ckinagana — 283,0+6,83 mxr/100 mi (256,1—
315,6 mxr/100 mu1) Ta He Majia BIpOTiHOT Pi3HUIII 13 TPyIIO KOHTPOI0 (p<0,5).

Criz BIAMITHTH, 110 JOCTOBIPHOI Pi3HUIII HE BIAMIYAIOCS 1 3 TOKA3HUKOM TIOTIEPEAHHOTO TIEPioTy
(p<0,5) mocmimy. 3a TPETHOrO JOCIIKEHHSI CUPOBATKU KPOBI NTHII (Ipyre 7-7000BE BUIIOIOBAHHS
mpenapary) BMicT ¢hepyMy MaB TCHICHIIIIO 10 301IbIIeHHS 1 cTaHOBUB 291,3+6,76, ipotn 265,4+11,0
MKr/100 M y rpymi koHTpono. OnHaK, MaKCHMMajlbHI Ta MiHIMaJIbHI 3HAYEHHS LLOTO MOKA3HUKA Y
rpymi gocnmigy Mamu MeHmi mexi (264,3-324,1 mxr/100 mum). ToOTo, BUNOIOBAaHHA BiTaMiHHO-
aMIHOKMCIIOTHOTO KOMIUIEKCY AOeTKa IJIsl TBApPHH ICTOTHUM YHMHOM HE BIUIMHYJIO HA 3aCBOEHHS Ta
3MiHU BMicTy 3ami3a (p<0,5).

JluHamiKka HMHKY y Kyp4aT-OpoiiepiB KOHTPOIBHOI IPpyNu Majia MoAiOHy 3aJIeKHICTh. 3a IEePIIoro
BiZOOpy KpOBi BMICT LOTO MiHepany KojuBaBcsa B Mexxax Big 120,1 mo 169,0 mxr/100 M, mo y ce-
peanboMy 1o rpymi cranoBuiio 138,3+4,41 mxr/100 mt.

Boamovac y nTuii rpymu gociigy el mokasHuk ckiamaB — 149,0+5,39 mxr/100 mu (145,2—-186,9).
YHpoaoBK ycboro HOCTiAy KOHLEHTpalis LUUHKY B Kyp4ar-OpoiiiepiB KOHTPOJBHOI Ipynu Oymna He
BipOT1THOIO, TTOPIBHSIHO 3 TTOYATKOM JIOCIITY: TaK 3a APYTUM BimOopoM BoHa craHoBmiIa — 120,8+4,83,
a 3a TpeTiM — 138,3+4,41 mkr/100 mut. Crig BIAMITHTH, 110 CEPEIHE 3HAUCHHS PiBHS LIMHKY 3HAXOIH-
Jock Ha HIWKHIM Mexi Hopmu 150 Mkr/100 mu). JIume y aox romxis (20 %) iioro KoHUeHTpawis Oymna
He3HauHO Oinbinoro 3a 150 Mkxr/100 M. Y Kypyat AoCHigHOT TPYIH Li 3MiHM MaJld OA10H] 3aKOHOMi-
pHOCTI. Y OTHII IOCIIAHOI IPYNH APYroro BimOOpy BMICT HUHKY cTaHOBUB 123,0+3,83 Mkr/100 mi
(90,4—-135,4 mxr/100 mi1) 1 pi3HHI 3 KOHTPOJIBHOIO IPYIO0 Oyia He BiporigHoo (p<0,5).

BioxiMiuHe AOCTIIKEHHS CUPOBATKHA KPOBI NTHUI AOCTIAHOI IPYIMU TPETHOTO BiOOpY (Ipyre
7-moboBe BUIIOIOBAaHHS Tpemnapary, 32-a 1o0a eKCIepUMEHTY) MoKa3aio, [0 3aCTOCYBAaHHS Ipera-
paty y 7031 1 MII/J BOJM CIPUYUHKIO BipOTiJHI 3MIHH PiBHS IOTO MikpoeiemeHTy. Y 80 % kyp-
4aT-OpoiyiepiB BMICT IMHKY IEPETHYB MO3HAYKY HIDKHBOI (i310JIOTIYHOI MEXi 1 Yy cepeaJHbOMY IO
rpymi ckianas 160,0+4,92 mxr/100 mu (Lim 145,2-187,0). Lle 6ymno wa 13,1 % (p<0,05) Oinbiue 3a
BiJIMOBITHUH TIOKa3HUK Yy Tpymi KoHTpoto (138,3+4,41 mkr/100 mi; Lim 120,1-168,7) ta Ha 23,1 %
OinpIIe 3a MOKa3HUK Apyroro Bigdopy (p<0,001). Pi3HuIs 3 MOYAaTKOM €KCIIEPUMEHTY Yy NTHII AOC-
nmigHoi rpynu ckinana — 6,7 % (p<0,01). binpm mikaBumH 1, Ha Hay JyMKY, 3aKOHOMipHUMH B TUTaHi
MIPOSIBY TMO3UTUBHOTO €(DEKTy HAa OOMIH MIKPOEJIEMEHTIB Y KypUaT € 3MiHU IbOTO €CCEHINaIHLHOTO
MIKPOCJIIEMEHTY IITHIl AOCIITHOI TPYIH, IO 1 MATBEPIKYETHCS pe3yJIbTaTaMU JTOCIIIKEHHS KPOB1
ntui (puc.1).

XapakTepu3yloud 3MiHM BMICTY KYIIPYMY CIiJI BIAMITHTH, II0 HA MOYATKYy €KCTIIEPUMEHTY B Kyp-
yaT KOHTpoJbHOT (38,0+2,91 Mkr/100 mut; Lim 24,0-61,2) # mocmiguol rpymu (32,04+2,08; mxr/100mi
Lim 21,6-44,1) tioro piBeHs OyB maiixe ogHakoBuii (p<0.1). Taka * 3aKOHOMIpHICTH criOCTepiraiacs
1 micns Ipyroro i TpeTboro BigOopiB KpoBi. TiMbKM HANPHKIHII 3aCTOCYBaHHS Mpemnapaty (Iicis Tpe-
THOTO BiIOOPY KPOBi) HOT'O KOHIIEHTpAITisl Maa TCHIACHITIIO /IO 301UIBIIICHHS 1 CTAHOBWIIA B CEPETHHOMY
28,342,07 mxr/100 mi (21,0-41,2 mxr/100 mut). 3BOPOTHI 3MiHU MiX MOKa3HUKaMHU TPYHH JOCHIAY i
KOHTPOJIO Oy/IM 3apeecTpoBaHi y Ipyromy Binoopi kposi: 36,3+2,46 mpotu 30,442,50 mxr/100 miu
BIJIITOBIHO.
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Puc. 1. Ctan o0MiHy IMHKY B KypuaT-0poiiiepis

Ha mouaTky mocmigy BMICT MaHTaHy y CHpPOBATIl KpOBi Kyp4yaT KOHTPOJIBHOI TPYITU CTaHOBUB
9,3+0,74, Toni K y AOCHiAl eH moka3HMK ckiaanaB — 12,0+1,14 mxr/100 mi (p<0,1). ITicis mepiroro
BUIIOIOBAHHS IIpEHapary HOoro KOHICHTpAIlis B JOCHIAHIN rpyrmi 30imsmmiacs 10 18,3+2,10 Mxr/100 mi
(+34,9; p<0,05; Lim 10,4-28,8), npotu 12,0+1,68 mxr/100 M y koHTpoOi (puc. 2).
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Puc. 2. Cran o0MiHy MaHraHy B Kyp4aT-0poiijiepiB

OTtpuMaHi pe3yabTaTi 010XIMIYHOIO JOCIIKEHHS CHPOBATKH KPOBI JAOTh ITiJICTaBU CTBEPIKY-
BaTH PO Te, IO Mii0paHi TAKUM YMHOM CKJIAZOBI Ipenapary MO3UTHBHO BILTMHYJIU Ha 0OMiH MaHra-
HY 32 CEMHJICHHOTO BUMNOIOBaHH. [liATBEpIKEHHSIM IBOTO € Pe3yIbTaTH AMHAMIKH LBOTO MiKpoese-
MEHTY y ITHIll IOCTIIHOI TPYIH: SKIO y TOMEPEeTHHROMY BigOOpI HOTO KOHIICHTpAIliS CTAaHOBHIIA
12,0=1,14 mxr/100 M1, To 3a Apyroro BoHa 30unbinyBanacs y 1,53 pasu i ckinagana 18,3+2,10 mxr/100
mi (Lim 10,4-28,8). Haiibinpm moka3osi 3MiHK OyJH BiAMideHi 3a TPETHOTO BiAOOpY KpoBi. Y mTui
JIOCITIHOT TPYIH BMICT MaHraHy koiuBaBes Bif 11,2-21,5 mxr/100 mi i3 cepenHiM 3HAYCHHSAM I10
rpymi 16,0£1,15 mxr/100 mi. el noka3nuk 0yB Ha 28,9 % Oinbie (p<0,05) 3a BimNmoBigHE 3HAYCHHS
y KypuaT-OpoiiepiB KOHTPOJIBHOI TPYIH, ¢ HOro piBeHb MaB MEHII JiMiTHI Mexi: Bix 8,3 mo 15,4
MKr/100 M 1110 y cepeaboMy 1o rpymi ckiagano 11,3+0,98 mxr/100 mi. BiporigHoi pi3HuI i3 moka-
3HHUKOM TIOTIEPEAHBOTO BiAOOPY HAMU HE BCTAHOBJICHO (Tab. 2).
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Tabmums 2 — BmicT MikpoesieMeHTiB y cupoBaTni Kypuar poiijiepiB Ha mepioa NpoBeaeHHs T0C/TiZKeH S

r . Fe Zn Cu Mn

pyna fraut TOKA3HHK MKT/100MT MKr/100M1 MKT/100MT MKr/100M1

KOHTPOJIb 260,0+19,1 132,4+12,4 38,0+£2,91 9,33+0,74

1 BigOip JIOCITI T 270,0+18,43 149,0+5,39 32,04+2,08 12,0+1,14
p< 0,5 0,2 0,5 0,5

KOHTPOJIb 273,3+6,88 120,8+4,83 36,3+2,46 12,0+1,68

2 Binbip JIOCITi N 283,0+6,83 123,0+3,83 30,4+2,50 18,3+2,10
p< 0,5 0,2 0,5 0,05

KOHTPOJIb 265,4+11,00 138,3+4.41 23,2+1,63 11,3+0,98

3 BigOip Jocmin 291,346,76 160,0+4,92 28,3+2.07 16,0+£1,15
p< 0,1 0,05 0,5 0,05

IpumiTku: p< — NOPIBHAHO KOHTPOJIb 1 JOCIIJ 3a Pi3HUX BigOOpax KPOBi.

BucHoBku. 1. 3acTocyBaHHs Iperapary B peKOMEHI0BaHUX q03axX (1 MII/JI BOAM) CIPUYMHMIO ITi-
JBUILEHHS BMICTY IMHKY B Kyp4aT-OpoiiepiB AOCHIiAHOI TPYyIU TPeThoro Bindopy kposi (160,0+4,92
MKI/100 MIT) TOPIBHIOIOYHM 3 MOYATKOM JOCHTipKeHHS Ha 6,7 % (p<0,05) Ta 3 MOKa3HHKOM JPYroro
(123,0+3,83 mkr/100 i) —nHa 23,1 % (p<0,001).

2. Haii0inpm moka3oBi 3MiHU OO0 NpOsiBY (i3i0noriuHoi Aii BiTaMiHHO-aMiHOKHUCIOTHOTO KOM-
iekcy «AbeTka Ui TBapuH» Ha 0OMiH IMHKY OyJiM BCTAHOBJICHI 32 MOPIBHSIHHS BMICTY OCTAaHHBOTO
B CHPOBATIII KPOBI Kyp4aT AOCTIAHOI TPYNH TPETHOTO BiOOPY IO KOHTPOJIIO, 1Ie IIe 3HAYCHHS OYI0
6inpmm Ha 13,4 % (p<0,05).

3. 3MiHU MaHTaHy OyJIM TaKOX 3aKOHOMIpHI i MaJu MoAIOHY JUHAMIKY: 3a APyroro Bigdopy KpoBi
foro koHIeHTpais BiporijaHo (p<0,05) 36inbnryBanacs Ha 34,9 % i cranoBuna 18,3+2,10 mkr/100 v
y TpethoMy (32-nmeHHa nrunst) — Ha 25,5 % (p<0,05; 16,0+1,15 Mxr/100 mu1). PizHuns mix mokazHUKaMu
JIOCTTITHOT Ta KOHTPOJIBHOI TPYIH 0 3aBEPIICHHIO eKCIIepuMeHTy ckiaaana 28,9 % (p<0,05) y ctopo-
Hy 301JIBIIIEHHS] KOHIEHTpAlil MaHraHy y Kyp4ar-OpoitnepiB rpynu gocainy (16,0+1,15 mxr/100 mo).

[TepcriekTHBOO MOAATBIINX AOCII/KEHb € BUBYCHHS BIUIMBY IpernapaTty «AOeTka Ay TBapuH» Ha
O0OMiH MiKpOEJIEMEHTIB Y NTHULI SIEYHOTO HANIPSIMY BHUPOLYBaHHS.
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BinsiHue 0Te4eCTBEHHOI0 BHTAMMHHO-AMHHOKHCJIOTHOTO KOMILIEKCa «A30yKa /Il ’KHBOTHBIX» HAa 00MeH MHK-
P03/1eMEHTOB B LbINIAT-0poiiiepos

Caxapa B.C.

B craTbe n31105KeHBI Pe3yNbTAaThHl HCIBITAaHUS OTEYECTBEHHOTO BUTAMHHHO-aMUHOKHCIIOTHOTO IpernapaTa «A30yka Juist
KUBOTHBIX» Ha COZICp)KaHUe KeJle3a, IMHKA, MEH M MapraHIiia B CBIBOPOTKE KPOBHU LBIUIAT-Opoiiinepos kpocca COBB 500 B
YCIOBHSX Y4eOHO-IIPOU3BOJCTBEHHOTO IIEHTpa benonepkoBCKOro HaIMOHAIBHOTO arpapHoro yHuBepcutera. [IpuMenenue
BUTaMHHHO-aMUHOKHCJIOTHOTO KOMIUIEKca «A30yka Ul JKHBOTHBIX» B PEKOMEHJIOBAaHHOH 103¢ | MII/JI BOABI IOBHIIIAET
YPOBEHBb LIMHKA B CHIBOPOTKE KPOBH IBIIAT-OPOMIIEPOB OMBITHON TPYMIBI MOCHE TPEThEero 0TO0pa KpoBH (TI0CiIE BTOPOTO
7-CyTOYHOTO IpHMeHeHus npenapara) no 160,0+4,92 mkr/100 M) 1o CpaBHEHMIO C HayaJoM HccienoBaHus Ha (6,7 %;
p<0,05) 1 ¢ nokasateneM BTOPOro (Iocie nepBoro 7-CyTo4HOro BhINOMKY mpenapara) 123,0+3,83 mxr/100 mi — Ha 23, 1%
(p<0,001). Haubonee mokazaTenpHBIMU IIPU NPUMEHEHHUHU Tpenapara OblIM U3MEHEHUs COIEpKAaHUS IIMHKA CPaBHUBAS €TO
coZiepXKaHHe B CHIBOPOTKE KPOBH LBIIUISAT ONBITHON IPYIIIBI TPETHEr0 0TOOpa K KOHTPOIIO, TIe IOKa3aTelb YBEIMIWICS Ha
13,4 % (p<0,05) M3menenns: Maprafiia IMeH MOJOOHYIO0 JUHAMUKY: 110 BTOPOTO OTOOpa KPOBH €r0 KOHIIEHTPALS YBEIH-
gmack Ha 34,9 % (p<0,05) u cocramna 18,3+2,10 mxr/100 mu1, B TpetbeM Ha 25,5 % (p<0,05) 16,0+1,15 mxr/100 mu. Pas-
HHIAa MEXy NOKa3aTeJIIMU ONBITHOW M KOHTPOJBHOHN TPYIIIBI 10 OKOHYAHHHU HKCIEPHMEHTa yBenmdmiach 28,9 % (p<0,05)
u cocraBuna (159 £ 1,15 mxr/100 mur).

KiroueBsle ciioBa: npimusiTa-opoinepsl, A30yKa Ui )KUBOTHBIX, JK€JI€30, IIMHK, MapraHel, Meiu, Meb.

Influence of domestic vitamin-aminocylletic complex «Alhabet for animals» for the exchange of microelements in
broilers-chikens

Sakara V.S.

The article presents the results of domestic trials of vitamin and amino acid preparation "Animal Alphabet" for iron,
zinc, manganese and copper in the serum of broiler chickens cross COBB 500 in terms of training and production center Bi-
lotserkivskyi National Agrarian University. The use of vitamin and amino acid complex "Animal Alphabet" in the recom-
mended dose of 1 ml /1 of water, significantly increases the level of zinc in serum of broiler chickens of experimental group
after the third selection of blood (after the second 7-day use of the drug) 160,0+4,92 mg/100 ml) compared to the start of the
study to 6,7 % (p<0,05) and measure the second (after the first 7-day watering drug) 123,0+3,83 mg/100 ml — 23,1 %
(p<0.001). Most changes were indicative of vitamin and amino acid complex Alphabet Animal comparing the exchange of
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zinc content in the blood serum of chickens research group of the third selection to control where the index increased by
13,4 % (p<0,05) changes manganese had a similar trend: for second selection blood concentrations increased by 34,9 %
(p<0,05) and was 18,34+2,10 mg/100 ml, the third by 25,5 % (p<0,05) 16,0+1,15 pg/100 ml. Difference between experimental
and control groups at the end of the experiment increased by 28.9% (p<0,05) and was (159+1,15 mg/100 ml).

One of the most important scientific and practical problems of modern poultry farming is the issue of vitamin and
mineral supply of poultry. Microcells are vital substances, which act mainly as catalysts of many enzyme and hormonal
systems, and they interact closely with vitamins. However, in the literature there is a small amount of information on the
physiological effect of some microelements in the body of the bird for the different supply of its fat-soluble vitamins.
Cuprum, zinc and manganese are essential elements for the development and growth of chicken broilers. Due to zinc
deficiency, there are dermatitis, lack of appetite, diarrhea, growth retardation, visual impairment and limb defects, and when
there is a shortage of manganese, occurs. Absorption of zinc in the small intestine is inhibited by vitamin A deficiency. For
normal zinc metabolism, constant intake of vitamins A, C, B; and B¢ is required. However, manganese directly does not
affect the level of fat-soluble vitamins, its action indirectly affects the activity of SE-dependent enzymes, which is closely
related to the exchange of zinc. Combined with iron, copper and cobalt, manganese is involved in tissue respiration, has an
effect on the metabolism of carbohydrates and increases the effectiveness of vitamins C and B,. It should also be noted that
vitamin D is associated with improved absorption of important elements such as iron, zinc and copper. The research has
established a close interaction between trace elements and vitamins, which provides a dynamic equilibrium between them.

Today, the veterinary market is closely linked to the market for human medicine, and together they form the pharmaceu-
tical market. As of 2017, the Ukrainian veterinary pharmaceutical industry has mastered modern technologies for obtaining
competitive medicines and their research and production testing and registration. It is suggested to use new forms of micro
and macro elements, vitamins and vitamin-like substances, probiotics, complex carbohydrates, acidifying and preservatives
of feed, preparations that improve digestion and absorb nutrients (enzymes, phytoextracts, essential oils, etc.). High prophy-
lactic efficacy was proved by the presentation of the drug — Decavit, which reduced the number of broilers with signs of pero-
rus . The efficiency of the use of chelating compounds of cuprum and zinc with methionine, lysine and glycine, as well as
Zn-Nano-Methionine and Zn-Nano-Max, have been shown to have a positive effect on the exchange of zinc in chicken broil-
ers. The use of vitamin-mineral preparation "BTF plus" for broiler chickens stimulates metabolic processes in the chicken
body, and promotes more intensive growth and development of young birds. Drugs Carnivate and Introvit ES100 improve the
metabolism of chicken broilers. Adding the phytase enzyme positively affects the assimilation of trace elements in poultry.
For the supplementation of the bird organism with mineral substances and trace elements, a feed supplement of Miafos,
which contains phosphorus, calcium, magnesium, sodium, copper, manganese, zinc, cobalt and high-quality emulsifiers, can
be used.

Trace elements with high biological activity because of lack of nutrition can cause structural and functional changes in
animals, and their excess has toxic effects. Thus, homeostasis of trace elements is an integral part of the metabolism of the
body as a whole. Metabolism of one or more minerals causes metabolic disorders primarily protein, lipid and vitamin and
mineral metabolism. This entails a very heavy and irreversible changes in bone, liver, endocrine system, which usually re-
duces the productivity of animals and completed their culling.

Key words: broiler chickens, Alphabet for animals, iron, zinc, manganese, copper, copper.
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SEASONAL DYNAMICS OF SPREAD OF CHRONIC
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Hapnano anani3 pe3ysbTaTiB KOMILIEKCHOTO CE30HHOTO TiHEKOJIOTTYHOTO OOCTEKEHHsT  KOPIiB IIECTH MOJIOYHHX ITiANPH-
€MCTB, po3tamoBanux B [lonTaBcbkii i JloHenpkiit obnactsix. JJocTOBIpHO BCTaHOBIICHO i JBHUIICHHS 3aXBOPIOBAHOCTI KOPIiB
XPOHIYHUM E€HJIOMETPUTOM B XOJOJHHUI Ce30H B cepenHboMy Ha 17,46 % (cepen 1350 obcTexxeHUX KOPIB), IPUUOMY BigMi-
YEeHO 1CTOTHE KOJIMBAHHS POCTY PiBHS METPONATiil B pi3HUX cTajax: Bix 5,78 % mo 46,99 %. JIocTOBIpHO BCTAaHOBJICHO HETa-
THUBHIH BIUIMB Ha 3aXBOPIOBAHICTh XPOHIYHMM CHIOMETPUTOM PO3TAIYBaHHS IMPOMHCIIOBOIO KOMIUICKCY B €KOJIOTIYHO 3a-
OpyZHEHOMY PETiOHi 3a MOCTIHHOrO YTPUMaHHS KOPIB B 3aKPUTHX NMPUMIMIEHHSX (IiarHocToBano 82,81-91,16 % merpomnariit
B Terumii ce30H i 93,20-96,94 % B xononuuii, BianosinHo). He BusiBIEHO mpsMOT KOpemALil Mixk piBHEM MOJIOYHOI IIPOIYK-
THUBHOCTI Ta 3aXBOPIOBAHICTIO XPOHIYHUMH €HIOMETPHTAMHU KOPIB, L0 CBIAYMIO 33 IPEBAIIOBAHHS THCKY Ha PEIPOLYyKTHBHE
3[0pOB’sl TBAPHH EKOJIOTIYHHX Ta TEXHOJOTIYHHUX (PaKTOPIB.

KuirouoBi ciioBa: jakTyroui KOpOBH, XPOHIYHUIA €HIOMETPHUT, CYOKITiHIYHI METpONaTii, Ce30HHICTh, KO-KIiMaTHUYHHI
(akTOp, HPOMHUCIOBUII KOMIUIEKC, BIATBOPEHHS.
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