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NAP-AIATHOCTUMKA BLAD BE/IMKOT POTATOT XYLOBU
TA OCOB/NIMBOCTI MOABIAHOIO HOCINCTBA CMNAAKOBKMX XBOPOB

Y cTaTTi HaBeeHO MeTOAMKY Ta pe3ynbTatu anpobaLii na6opaTOpHOT 4iarHOCTUKN CUHAPOMY fediynTy aaresiliHoc-
Ti nelikoumTiB Benukoi poratoi xygo6un (BLAD) meTogoM nonimepasHoi naHuorosoi peakyii. 3 57 6yraiB-nnigHukis, wo
nignarann AOCNiAXeHH0, TP BUABUNNCA FTeTEPO3NTOTHUMM HOCIIMU Liei xBopo6u. Pasom 3 TuM, Ui TBapuHU 6ynn Hoci-
AMU KOMMNEKCHOro nopoky xpe6Tta (CYM). OKkpecneHo HanpaMu i NepcrneKTUBU NOAanbliMX JOCAIAXEHb Ta aKTyaib-
HiCTb BNpoBafXeHHA MJIP-giarHOCTUKN cnafjKoBUX XBOpo6 B aHAPONOTiYHY AMcnaHcepu3alito Ta NPakTUKYy BeTepuHap-
HOT MEANLMHN.

KntouyoBi cnoBa: 6yrai, CMHAPOM fediynTy agresiiiHocTi neiikoynTis, fiarHOCTMKa, NoniMepasHa naHLUloroBa peakuyis.

MocTaHoBKa npob6nemn. BuBYeHHA AO0CBiAY CKOTapcTBa y psAfi KpaiH CBiTYy Mnokasano HafA3Bu-
YaiHy aKTyanbHiCTb NPO6MeMU HOCITB cnagKoBuMX XBopo6. LLIMpoKe 3acTOCYyBaHHA 6i0TEXHONOTIYHUX
MeTOfiB BiATBOPEHHS, 0CO6MBO WITYYHOrO OCIMEHIHHS | TpaHcnnaHTauil em6pioHiB, 403BONAE NpUC-
KOPUTU TeMNW BeAEHHA CcefeKLUiiHO-NNeMiHHOT po6oTW Ta NOLWMWPEHHA rocnoAapcbkKo-KOPUCHUX
03HaK TBapwH. Afe He TiflbKW rocnofapCcbKo-KOPUCHUX. AJ)Ke 3a YMOBM BUHUKHEHHS cepef NaeMiH-
HUX TBapWH HOCITB CMagKOBMX XBOPO6 6IOTEXHOMOTIYHI MeTOAM MOXYTb 3ab6€3NeUYnTy TakKe X IHTEeH-
CUBHE MOLINPEHHSA OCTaHHIX.

AHani3 ocTaHHiX gocnigxkeHb i nybnikayin. Hapasi Bigomo noHag 120 cnagkoBux XBopo6 Be-
NNKOT poratoi xyfobu MOMOYHOTro HanpsiMy NPOAYKTUBHOCTI, X HOCIT Ta CUCTEMM [iarHOCTUYHUX i
npoinakTuyHux 3axogis [1-3].

HaTtomicTb B YKpaiHi CKPUHIHTOBUX JOCNigXeHb ByraiB Ta HasBHOT CNepMM 3 BUKOPUCTAHHSAM MO-
nimepasHoi naHUOToBOT peakuii WoA0 cnagkoBmx XBopo6 He npoBoguaocs. Bigomi nuwe HevyncneHHi
pesynbTaTu LOCAIAXEHb 3 AiarHOCTUKN OKPEMWUX CNajKOBUX XBOPO6 BeNUKOT poratoi Xxyfobu y Kinb-
Kox rocnogapcteax [4-8].

BLAD - ue netanbHa aBTOCOMAasbHa peLecUBHA reHeTUYHa XBOpoba, WO XapaKTepu3yeTbca 3Me-
HWEHHSAM PiBHA YTBOPEHHA IHTEHTPUHIB, AKi 3a6e3neuyoTb 3ax0nneHHs (agresit) neimkoynTamm na-
TOTeHIB i NPOABAATLCA NOPYLIEHHAM IMYHITETY CAM30BUX 060M10HOK. KAiHIYHO Yy TenaT-romosnroT
PEECTPYHOTb CYNYTHI XBOPOOM - MHEBMOHIIO, EHTEPUT, Aiapetd, BMPa3KOBMUIA i rpaHyn1oOMaToO3HUIA CTO-
MaTuT i3arnbenb y 2-4-mica4yHoMYy BiLi.

TOMy NMUTaHHA PO3pPOOKM AiarHOCTUKWM | KOHTPOM CnafkoBMX XBOpPo6 Ta yb6esneyeHHs Noro-
NniB’a BENMKOT poratoi xyao6u Bif iX NOWMPEHHA MalOTb Haf3BUYaHY aKTyaNlbHICTb 418 CKOTapCT-
Ba YKpaiHu.

MeTa gocnigKeHb nonsdrana B anpo6auii i BNpoOBafAXeHHi AiarHOCTUKN CUHAPOMY AediunTy ajg-
resiiHOCTI nenkouuTiB BennMKoi poratoi xygoou (BLAD) meTogoM moniMepasHoi NaHLOTMoBOT peakuii
Ta 3’ACyBaHHIi MOWMPEHOCTI Liei XxBopobu cepes 6yraiB-naigHUKIB.

MaTepian i meTogn focnifkKeHb. JocnifXeHHA NPOBOAUAN HA 57 Byrasax-naigHWKax yKpaiHCb-
KOT YOpPHO- i 4epBOHO-PS6OT MONOYHUX Ta FONWTUHCLKOT Nopig n’aTM 061aCHMX NAEeMNigNPUEMCTB
HayioHanbHOro nignpvemcTBa 3 NAeMiHHOT CnpaBu y TBAPUHHULTBI ,,YKpnaemnignpuemcTeo“. Kpos
ANA focnigkKeHHA Bigbupanu 3 ApeMHOT BEHN Y NPOBIpKN 3 TMMOHHOKMCAUM HaTpiem. AHK Buginanu
3 niMpounTiB 3 BUKOPUCTAHHAM KOMMNAEKTY peareHTis ,,JAHK-cop6-B'\

Ona AHK-amnnigikayii 3acTocyBann metof nojaiMmepasHoi naHutorosoi peakyii (MJ1P) 3 Bukopuc-
TaHHAM amnnigikaTopa (TepMoLMKepa, Lo NporpamMyeTbes 4n4 NpoBefeHHA amnnidikauii).

CyTb MeToAdy nondrana y 6aratopa3oBomy cnpsamoBaHoMy cuHTe3i JHK 3 gesokcupuboHykneo-
TnaTpudocgaria in vitro 3a gonomorot TepmocTabinbHoi Tag-F AHK-nonimepasn. CneundiyvHicTb
cuHTedy (amnnidikauii) o6paHoi ginaHkn AHK BU3HaYanu CMHTETUYHMMUK Npalimepamu-3aTpaBKamu:

F- 5- TGAGACCAGGTCAGGCATTGCGTTCA - 3i;
R- 5- CCCCCAGCTTCTTGACGTTGACGAGGTC - 3
Mpo6ipKK i3 Cymil WO BHOCUIM B aMnipikaTop Ta 3anyCcKanu HacTyMnHy TemnepaTtypHy nporpamy:
e 1-ihn eTan - +94 °C - 3 xB;
e 2-netan - +94 °C - 30¢c, +65 °C - 40 ¢c,+72°C - 40 c (35 LMKniB).
e 3-ii eTan - +72 °C - 5 x8.

®Bonkos C.C., JloToubknin B.B., 2014.
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PeCcTpMKTa3HUn rigponis npoBoAnnn iHKybyBaHHAM amnnidikoBaHoi AHK i3 pecTpukTasoi Hae
Il (0,5 mkn) B 6ydhepi, CKNag AKOro crewiaNbHO ONTMMI30BaHU AN KOHKPETHOr0 (hepMEHTY PecTpuK-
uii, Bnpogosx 1,5 rog 3a remnepatypu +65 °C.

oOpun3oHTaNbHUIA enekTpotopes BUKOHYyBanu y 5 % arapo3Homy reni npotarom 20 xB. lMicns enek-
Tpodhopesy renb thapbyBanm po3ynHom 6pomuctoro etugito (0,5 mkr/mn) ynpogosx 4-6 xB, BigMU-
BaAN, NMEPEHOCUNN Yy TpaHCiNloMiHaTOp, NPOBOAUAM (hOTOAOKYMeHTaLit0 pe3ynbTaTiB. [N OLiHKK
enekTpooperpamMu BUKOPMCTOBaNM Komn’toTepHy nporpamy Gel Explorer.

PesynbTaTtn focnigkeHb Ta ix 06roBopeHHs. Micns rigponisy amnnigikary Ta enekTpoopeTuyHoro
po3noginy parMeHTiB PecTpuKLii cnocTepirann aHanoriyHy KapTuHy Yy 6inbwocTi TBapuH. MpoTe y
TPbOX OyraiB po3nogin yparMeHTiB PeCTPUKLiT OYB iHW MM, OCKi/IbKW BOHU 6y HOCISAIMW XBOPOOW.

Komn’totepHa nporpama Gel Explorer go3sonse 6yayBatun npodinorpamum enekKTpoopeTnyHoro
po3noginy (parmeHTiB pecTpuKLii B arapo3Homy reni. OTpumaHi rpaikm CynpoBOAXYKTbCA iHAW-
Kalielo NOTOYHOro BUMIiptOBaHHA: | - iHTeHcMBHICTIO cBiTiHHA (Big 0 o 255 of.) Ta L - monekynsp-
HOK Macol B YMOBHUX OAUMHULUAX (puc. 1).

145 145
109 J
S3
PucyHok 1. Mpodinorpama 6yras-Hocis PucyHok 2. Mpodinorpama 6yras,
BLAB BinbHOro Big BLAD

Ha pucyHky 1 306paxeHO npodinorpamy posnoginy parMeHTiB pecTpPUKLUIT reTepo3nroTHOro
Hocia BLAD nicna eneKTpoOpeTUUYHOro po3aineHHs, PUCYHKY 2 -pparmeHTiB pecTpuMKLiT 340p0BOro
6yrasa. Ons npoginorpamm oCTaHHbLOTrO XapakTepHUMKU 6YNu ABa NiKW 3 IHTEHCUBHICTIO CBITIHHA 109 i
143 ognMHULb Ta MONEKYNAPHMMKU mMacamy 53 i 112 yMOBHMX OAMHULbL BignoBigHo. Ana npodinorpa-
MW TeTepO3NTroTHOINO HOCIA XapaKTepHi TPpY MiKU 3 IHTEHCUBHICTIO CBITiHHA 145, 133 Ta 145 oAguHMUb.
Mepwwuii i TpeTiii Niku Manu mMonekynsapHi macu 51 Ta 114 yMOBHMX OAUHWLUb, WO BKa3ye Ha nofgibHe
[0 MepLIoro BMNagKy po3fineHHs NPOAYKTiB pecTpuKLii, ane HasBHICTb TPeTbOro MiKy 3 MOMEKynsap-
HOK Macol 69 y.0. MiXK HUMUK CBIfYNTb NPO BiAMIHHOCTI CTPYKTYpPU AINAHOK PeCcTPMKLiiy mepworo
byras, XxapakTepHUX ANA HOCiA cMHAPOMY AediunTy aAresinHocTi NeliKoumMTiB BENKOT poratoi Xyao-
6u [BLAU). Pe3synbTaTu aHanisy npodinorpam 36iratoTbCs 3 JaHWUMMW Bi3yanbHOr0 KOHTPO/O pe3y/b-
TaTiB enekTpotopesy, KONM y 340POBUX TBApWUH Bi3yanisytoToca gBa pparmeHTn AHK (45, 87 n.H.), y
XBOpux - Tpu (45, 68, 87 n.H.) (puc. 3).

Mnap TL BL

132 n.H.

87 n.H

68 n.H.
45 n.H.

PucyHok 3. Cxema enieKTpothOpeTUUYHOro po3noginy hparMeHTiB
reHa CO 18 3a BUKOpUCTaHHA pecTpukTasu Hae 111
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3 57 pocnigxyBaHux 6yraiB nNoAi6HWMIA A0 Neplioro BMMagKy po3nogin gparmMeHTiB pecTpukuii
crnocTepirany y Tpbox. Cnig 3asHauynTun, WO Ui TBapMHU 6YyAM OJHOYACHO i reTepo3MrOTHUMK HOCIMN
KOMMAEKCHOro nopoky xpe6Tta (CYM). Ha MOMEHT AOCNiAXXEHHA Takuidi pe3ynbTaT 6yB HEOUYIKYBaHUM
Ta BMMaraB MOSICHEHHA NOABIHOIrO HocilicTBa cnagKoBMX XBopo6. OAHaK B pe3ynbTaTi aHanisy gxe-
pen nitTepaTypu BUSBUIOCA, WO WKMPOKe nowmnpeHHs CYM cepef ronwTuHIB Bifbynocsa vepes sugat-
Horo 6yras-nnigHuka K.M. benna 1667366, skuii 0gHO4aCHO O6yB HOCIEM iHLIOrO CNaAKOBOro MOPOKY
- pediynTty nelikoumnTtapHoi aaresii (BLAD). Hapasi Bigomo, wo Big K.M. benna Tinbkn B CLUA 6yno
OTpMMaHo Ginbwe 79 TUCAY AOYOK, OLIHEHUX 3a NPOAYKTUBHICTIO Ta noHafd 1200 cuHiB, OLiHEHUX 3a
poukamu [9].

OCHOBHUM [>KepesioMm NOLUMpPeHHs neTanbHOro reHa B YKpaiHi € Hawaakn K.M. bennaiiC 1667366 Ta
M.C. Weiika BL 1617421. HociiB MyTaHTHOro reHa Ta iX HeTeCTOBaHWX CWHIB BUABNEHO Y JiHisX Ene-
BelilwHa 1491007—X.X., Ctapbaka 352790, M.®.A. Yica 1427381. Lli 6yrai oTpumany MyTaHTHWUI anenb
3a MaTEPMHCbKOK CTOpPOHOI pogosoAy [10]. 3a aHani3om poAoBOAiB BuABMeHi Hocii (BLAD) yBiiwnm B
rpyny TBapuH 3 BUCOKOI BipOTifHICTIO HAsABHOCTI fe(heKTHOro anento (“rpyna pusnky”). Takum 4mHOM, i3
57 6yraiB Tpu BUABMAUCS TETEPO3UTOTHUMU HOCISIMU CUHAPOMY LediuuTy afresiiHOCTi neiikouunTiB Be-
NnKoTi poratoi xygobu (BLAD) Ta KOMANEKCHOro NopoKy xpe6Ta (CYM).

BucHoBku: 1. Anpo6oBaHunit MeToA 403BONAE TOYHO fiarHOCTYBaTW CUHAPOM AediuunTy agresiii-
HOCTi NeiKoumnTiB BeNMKOT poratoi xyfobu (BLAD) y reTepo3mroTHUX HociiB.

2. 3a [AiarHoCTMKM CcUHApPOMY AediunTy aaresiiHOCTi NekouuTiB BeNWKOT poraToi Xyaobu
(BLAD) y reTepo3uroTHUX HOCiiB HEOOXiAHO BpaxoByBaTW MOX/IMBe OAHOYACHe HOCIAICTBO KOMMEK-
CHOro nopoky xpeb6ta (CYM).

3. 13 57 6yraiB Tpu BUABUAUCS OHOYACHO FETEPO3UTOTHUMM HOCIAMU CUHAPOMY AediuunTy ajre-
3iHOCTI NnekouunTiB BeNUKoi poratoi xygoom (BLAD) Ta KOMNAEKCHOTro Nopoky xpe6Ta (CYM).

MepcnekTBM nojanbllnX OCNiAXEHb. BpaxoByroun HaBedeHi pe3ynbTaTu, BBAXAEMO AOLifb-
HOI PO3pO6KY CUCTEMU KOHTPOSIO CMaZKoBUX XBOPO6 BENUKOT poratoi Xyfobu MOMOYHOrO Hanpsmy
3 BUKOPUCTAHHAM anpoboBaHUX MeTOoAiB Ta AOCNifKeHHAM 6yraiB i 3aMOpoXXeHOT cnepmmn 6yrais, sika
BUKOPUCTOBYETHCA A8 WTYYHOI0 OCIMEHIHHS.
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MUP-gnarHoctuka BLAD KpynHOro poratoro ckoTta U oco6eHHOCTM ABOMHON0 HOCMTENbCTBA HACNeACTBEHHbIX
60ne3Hei

C.C. Bonkos, B.B. J/loToukunii

B cTaTbe npuBejeHa MeTOAMKaA M pe3ynbTaTbl anpobayun nabopaTopHO AMarHOCTUKM cUHApoMa geduunTa agre3nBHo-
CTU NelKOLMTOB KPYMHOr0 poraToro ckoTa MeTo40M NOMMMepPasHoii LenHol peakuyuu. M3 57 6bIKOB-Npon3BOANTENEN, NOA-
NnexaslUX MCCNeA0BaHNIO, TPU 0Ka3annCb reTepo3NrOTHBIMW HOCUTENAMW AaHHOW 60ne3Hn. BmecTe C TeM, 3TU Xe XUBOT-
Hble BbIIN HOCUTENAMU KOMMNIEKCHOrO NOpoKa No3BoHOUYHNKA (CYM). HameueHbl nepcnekTUBbl AafbHeALLnX nccnegoBaHui
N aKTyanbHOCTb BHeapeHuns MLLP-gnarHoCTUKM HacnefCTBEHHbIX 60Me3Hel B aHAPONOTMYECKY0 AMCNaHcepum3anmnio n npak-
TUKY BETEPUHAPHOW MeAULUHbI.

KntoyeBble cfoBa: 6biKKM, CUHAPOM AedunLmnTa afgresnBHOCTM NeNKOLMTOB, AUArHOCTMKA MONMMepas3Has LienHas peakums.
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PCR-diagnosis of BLAD cattle and double carrier features of hereditary diseases

S. Volkov, V. Lototskiy

The study was conducted on 57 bull-sires o f Ukrainian black and red and white Holstein dairy breeds and five regional bulls breed-
ing center National companies in animal breeding "Ukrplempidpryyemstvo". Blood for the study were collected from the jugular vein
into tubes with sodium citrate. DNA was extracted from lymphocytes using a kit of reagents "DNA Sorbo -In" For DNA amplification
method used polymerase chain reaction (PCR) using Thermocyclers (termotsyklera programmable for amplification ).The method was
repeated in the direct synthesis of DNA in vitro DNF using thermostable Tag-F DNA polymerase. Hydrolysis was performed by incu-
bating amplified DNA with restriction Hae 111 (0,5 m I) in a one-time buffer composition is specially optimized for particular restriction
enzymes for 1.5 h at a temperature of + 65 0 C. Horizontal electrophoresis was performed in 5% agarose gels for 20 minutes. After elec-
trophoresis, the gel stained with ethidium bromide solution (0.5 mg / ml) for 4-6 min, washed, transferred to transilyuminator, spent
photographic documentation of results. For result analysis used computer program Gel Explorer. The same distribution of restriction
fragments observed a similar pattern in most animals. However, three bulls distribution of restriction fragments was different, allowing
thejudge that they were carriers ofthe disease. A computer program Gel Explorer allows you to build profiiohrams electrophoretic dis-
tribution ofrestriction fragments in agarose gels. These graphics are accompanied by an indication ofthe current measurement: |- inten-
sity of luminescence (from 0 to 255 units.) And L - molecular weight in units For profiiohrames heterozygous carriers were character-
ized by three peaks ofluminescence intensity of 145, 133 and 145 units. The first and third peaks had molecular weights of 51and 114
arbitrary units, indicating similar to the first case, separate the products of restriction, but the presence of a third peak with a molecular
mass of 69 USD between evidence of differences in the structure of restriction sites of the first bull, typical for medium bulls leukocytes
adhesion deficiency (BLAD). The analysis profiiohrams match those visual inspection of the results of electrophoresis as in healthy
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animals displays two DNA fragments (45, 87 bp) in patients - three (45, 68, 87 bp).Ofthe 57 subjects bulls similar to the first case, the
distribution of restriction fragments observed in three. It should be noted that these same animals were both heterozygous earners of
complex defect of the spine (CVM). At the time of this research result was unexpected and demanded an explanation of dual carriers of
inherited disease. However, analysis of literature sources yielded conclusive answers to any questions. It was found that widespread
among CVM holsteins was due to an outstanding bull-sires KM 1667366 Bell, who was also a carrier o f other hereditary defect - ieuko-
cyte adhesion deficiency (BLAD). At the moment we know that from KM Bell in the U.S. alone had received more than 79000 daugh-
ters measured in performance and more than 1200 children evaluated for their daughters. The main source of the spread of a lethal gene
in Ukraine are descendants of KM Bell 1667366 BL and PS Shake BL 1617421. Carriers of the mutant gene and not tested children
found in lines Eleveyshn 1491007 - H.H. Starbuck 352790, P.F.A. Chif 1427381. These bulls have received the mutant allele for mater-
nal ancestry. Analyzing pedigrees identified carriers (BLAD) included in the group of animals with a high probability ofthe presence of
the defective allele ("risk™). Thus, three of the 57 bulls were heterozygous carriers bulls leukocytes adhesion deficiency (BLAD) and
complex detect of the spine (CVM).Tested method allows accurate diagnosis Deficit bulls leukocytes adhesion deficiency (BLAD) in
heterozygous carriers. For diagnostic bulls leukocytes adhesion deficiency (BLAD) in heterozygous carriers need to consider simultane-
ous carriage integrated defect ofthe spine (CVM).
Key words: bulls, bulls leukocytes adhesion deficiency, diagnosis, polymerase chain reaction.



