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Article history: Babesia S e ad,_c’,rwé a.li,v"lrkva,[i,a'eys_tes of theved bbed cedk 'f,na,r;ina‘s a1d a'e Walse £
Recgved 29 Se, teywba’ 2015 ted Jir Lc’qs. Bey jte babes@s s ;3 M ca¥sed v Babesia bovis a,d Babesia bigemina ecchv's § evill_de,
Recgved .pvey sed 28 o, v 2016 T h.ch s a great thveat » a1 rad heakh. dosor% apate s a grdd staadard fov the d agws sef

Acceyted 1 Febyadv 2016 babes @5 s. HeJl ever_ts sestv i, s we 4§ . Thos stugr § as ovgducied estab,‘_sh.au';“e, effic 1t

atd fast LAMP LFP ethed ¥ sed fov el ;j_ag.'ﬁﬁofJ an_,na‘ babeﬁf_s. LAMPY as ds'eﬁ? ed{_thaset

Ke}:" (;::15:, b of b{i G o' tafgei g ayid 3o Aty gz d stactvegeasefgr wchve e b gete f Babesia sy Myrde’
ﬁ’ ¢ ~£E_§teLvthd g o ficatent L wthed,rad ovad i eyts. Afteff] @/ds, a chverawg/a, bo.c 4terad flof] %ig_t_c/i (LFD) § as dsed detect
A ‘aitle:'(a‘w Y watagrptficale, LAMP gredacts that { oe 4beded _th.FITC at the 5' eitd, o 15 ged eecwy bovies s. *he LAMP LFD

goethed {l asvedr S e;_ﬁqx_e‘ﬂ_.lg.'i,’f_lt_vev'es!‘ts {Lth.DNA tey 4tesof Theileria sergenti, Thenileria
ovis, Theileria equi a#d Toxoplasma gondii. The LAMP LFP | as . ghé se,sive and cv.}‘d detect 0.85fg
B. bigemina DNA ad 0.14 fg B. bovis DNA, 100 fe4d b gher tha,s a a»,»e,1t #y1a4 PCR assav. Thes ;oethed

(]

@34 be aday ted fov* EN (| acc.}-fate d ag,ws s ef bey ,ge babes @5 5 1 the fiedds 1 case the § hode

b“'d o{‘d e dyecy 3 sed, ey ec afé fool_de ity ;18 co¥ o aa_,r»a‘s T thvedr 47 ¥ ¥as faey-a.
#2016 Ear of BV. Addy ghisvesared.

1. Introduction

Babeses s s E aas te d sease that sir'eads th’o{ gmt_c/‘veclh's.
It E,y'evg_‘s_.[ ral"  a'is ef the Tovhlvesnd ,1g 1 great ewyw,izc yetheds § oe
4sses w the vesbci.xd? sl (He,oev, 2000; Hy,sfedd et ad, 2008).  F_th4q sesiv i ; Yetethars§ evel thywi ceabde fake yosive.
Babesia bovis a1d Babesia bigemina, jeyber's ot ;?_cv,nt;,‘é a, a'e St4 e ethay retheds r'é;;_t_y'e svajhat_cated €Q . eyt Wch.
th.e,r,ﬁ.;i, athege,gsef bey jge babes @5 § .1 Uodl_ca a,lds!bvoﬁ‘,_ca‘ asvead i se n'!? Jft tatve PCR (B}‘_.lg et ad, 2007). Theieﬁ"e,
veges (I g eea et a4, 1998). Gda cads gas of te babeses s  ® estabdsh a 5 e, effic e, v3j d aud Ev’aqt_ca‘ Babesia Syg-
L sachde ferdy, areyr-a, be -og4b 0 a, aﬁl_a (BecA et a4, 2004) detegi @y ,ethed that ca,g bedsed 1 d ag®s s, ey ec b e

a.ld‘ere.x death. ,1 sevor L.xfec:tedJ an_pa‘s ef{ b ch. Babesia ST d agws sef aa_,na‘babef_q_s, IR JEN (1 vagt cads g ficaace.

LA be @3ad 1 o thveg tes v déect ypoo@sow € ERE CId N | ["i‘ ,csejLatedsttha'pa‘ av!'pf- caie,t (LAMP) § ag_,megted
(Bese et ad, 1995). Oyt thewthey had, e 41 grakves sttt m g i New, i etad (2000)asa,wved i ce cap d a,r;‘;‘_ﬁcam_o.x,netbd
tad afeqie, bew e ca¥ o's M, adey owastaat teyry aatwe. It Cat a,rféfv ta’get DNA bo, a

el @y es » 10° oy es_J.l a shev't ;e @d @f i yme, a1d has beeys
¥ _de# 3sed ,1 detegi®,g #fvay @3 s . athege, s sach. as Mycobac-
terium dvium (E;wsaf aetad, 2003’, ryptosporidiu‘m (Ba/ilug_t etad,
2008), Giardia lamblia (PAtsey apd Karag s, 2009), Toxoplasma
gondii (Gadhas L yadeyra,nt Stad, 2013) ayad Leishmania (Y.§ evaat
etad,2015). LAMP bas ake bee,s ai‘}ﬁ_ed fov’ the detect @, aef Babesia
gibsoni (l/iadiet ad, 2004; Madadet a4, 2015), e’g_,le ‘as,::o
5.5 (Adhassa, et a4, 2007) ayad Babesia orientalis (He et a4, 2009).

hity :/f8 .de svg/10.1016/ vef, #7.2016.02.004
0304 4017/¢p2016 E4ey o B.V. Addy ghisvesared.
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Table 1
LAMPEj_,rsds (F3, B3, FIP, BIP) a,1d E#be* sed ,1th s st*ﬂv .
W oo Eye Leyagth. séq ece (5" 3)
F3 Fov{l o'd '! (-4 E‘L*' e 20 oo GTTGATTCTTTCGAATGTGT
B3 Bac/ly a'd 0! tor i‘i,l s 4 20 oo AATTATAACTGTTGCTCCCC
FIP Fov{ a’cL_,l.laf o oo (F1c+TTTT+F2) 46 oo’ CAAAAAGAAACACATTGAGCTTTIT CTGAGGTTAATATGGGTTGGGC
BIP Ba(ﬁv a@_.l.lde_i‘l o (Blc+ TTTT +B2) 53 o GGTCCTGGTATTCAGGAATGGGGGCTTIT CCGGAAGAACATAACCTAAGAAAG
FITC HP W by d st eyt rebe 18 oo FITC TTCATGATGTTACATATG

11 2008, the 4aterad flof w (LFD){. as fistdsed 41 vyrb
Jate,a §_th.LAMP t» estald s th.e LFD LAMP tech,»4g" ® detect
shy yop, TaWa g7 ,dcb@, e v ol s (K_ati, athe,~cha et a4, 2008). The

techyr @ q‘; based e,1 the 4 of LAMP arAficaiet 2ev 3
~y< ’fA<E, ec fic 'S deﬁg.l » detect 6ov 8 segreaisef taf

get geytes. The Mo sweary hIof of rars afe dibeded v Dot 1 ard
¥sed @ ayp Al predacts i Bst DNAedv,uav'ace.\.ldei a e Istaat
te,p o/atde (60 65°C) fow 1 h. Aftery| a/ds the ﬂ:o.rec;.;_eom_o
& atate (FITC) 4abeded DNA grebe Ltb;.l the vage of the, L1
gl arpdficate o by dwes§_thbega vhited LAMP gredacts,
a.ld the i 53t @1 ~vedd cts oFe detected v LFD. The techa_il e
vé-Q yes o ﬁ_‘rﬁ‘e '-J'l et Ach.as a { ate’ bath.ev a heafor
® ,0a,1ta ,1veagi ey te,ry efatW’e ag 1 LAMP, a1d gv'eaﬂv ied! ces
st ay1d shev'ieasit o et_thase s Ly dr 5 b w, f,wth ther
tha,s, PCR. LAMP LFP bas beegdsed .1 the detegie,s@f§ b.te ot
A Id® ey ¥ s (Jaee,pa, reta‘ 2009), %‘g’_.xgy_y'e aofcar' y_r'.h
(Puthall_beed et ad, 2009); ,afect ®Xs s, 4eeys aad A dag .lecy'vf_c
vs (D1 etad, 2010), Yedo]| hea(vay? s (Khariheysg et ad, 2013),
bairsa.l A¥ _ca ﬁ‘v QP P35 S (HAT) N_y'.\ 2011), Plasmodium
falciparum a,ad Plasmodlum vivax (Y’.lgL_etba/i.l‘ et ad, 2014) aud
L3S H a1g4a2h 41g (R ga,w et ad, 2014).
he i‘l}’f Qe at ‘?i‘ Yas w» deve#i‘ a 5 a4, effic et
1d l;‘-faq_ca‘ LAMP LEP JLethed fow the detegi ey ef Babesia s
Latfecie,s. Fodv s er ficay oar's ay1d a FITC dybeded DNAEv'ObeV A
ﬁ_g,xed baced *1 £ wchve, e b gege of B. bovis a1d B. bigemina,
1,19 1 o1 do/at eyaef £ € b geyge @f Babesia canis a1d Babesia
glbsom 31d the ,[ ethed ca1 bedsed w detect babes @5 § 1 the fiedd
{Lth bead aggL_CaL’.lg'"% ects.

2. Materials and methods

2.1. Genomic DNA preparation

Tetad DNA ef B. bovis a,1d B. bigemina §| as Huﬂ' v'—y_ded )y
Lasshed Vetef ,gx" Reseafch. st M te, Ch.,gese Acadeﬁ eof Agy
c;\‘r.\v'a SL euices, Layished, Ga1sa 1ce.

2.2. LAMP primer design

Y ars s, ec fic fow the s eces sie;_ﬁc £ wchve e b (6 tb)
<et} egcesef B. bovis (Ge,gBa,t’! GQ214235.1) a,ud B. bigemina (Geyt
Ba,#1GQ214234.1)§ ofe des gged, talle g the c’,l<6"edv'eg_’.11_.lb
cr.x;:_dav'a_o,x Age,dae LAMP o oof des gl ,18 ®ft] | e (hatg /]

e " o e/ ) as ¥sed. The o4 gw,d chewt de <e<! gices of
the LAMP vsar'c a'e shel 11 Tabke 1. A e 1cad ,ag the
bet,1 4beded FIP ~a | ee g athes wed Jir Sha.xghﬁ_ Sa,1gw,1
Be4g cadE g 1eef ,1g Tech,w4gr & Sar ces ., Chufa.

2.3. Establishment and optimization of LAMP reaction system

The LAMP g <te,| + ¥ as et ypied based @y the teyy 4ate of
B. bovis. ALt a4 ved re o35 pd LAMP ,g;_“xcédeg 4,M
MgSO4 1,0M dNTP, 0.8 ;sM beta,te (8 g, USA), mm_.nav'.xal

er's, 0.2 WM @1 ter’ ~ar's, 8U ef Bst DNA . o evase (NEB,
USA) 1 XThei,wMeaq_o.nh:ffai(NEB USA) a.ld 1 p4DNA te,
E‘ate Th.ei‘u ' vate aid dNTP aceavat ey efee i pied as

groceds desqf bed (Deyrg et a4, 2015). Effect ef »¢ e’ c’.lce.lb'a
eyt v’aL’ ®,0 LAMP veagi @1 § as Jseastved fir setf,ig the
aceIvat e avat e grad egtefed tar ~¢ ra's B L1008 'S, Th.e
orad et ~ay P ICeIWat e vate § as set v 1:1, 1:2, 1:3, 1:4,
1:5, 1:6, 1:7, 1:8, ad 1:9. At avate ef 1:6, the LAMP .s®ducts
e the rost aba.xda.xt Set gfad e,ats t» <t!iv the effectef dNTPs
Py ace, 1w at @0 @0 LAMP aad dNTPs cv.lce.wam_o.n Y oe 0.2, 0.4,
0.6, 0.8, 1.0, 1.2, 1.4, 1.6 31d 1.8,0M. At 1.0,0M, the Jate,askr of
LAMP a,liﬁ_cv.ﬂ { as the sweyagest. Thosefove, the @t ad LAMP
,L Qe @,tia,ged 1x ThedrePedyeagte,s ba ffer, 8 U of Bst DNA
of ;morase, 1.0,+M dNTPs, 0.8 M beta,te, Ai,nM MgS04, 0.2 uM
each.o: te o e (F3 a1d B3), 1.2 uM eacly syt o yoar (FIP ayrd
BIP) a,id 1 pLef target DNA.
LAMPY as a"i‘ o'fev,ed fov d ffaret ar Pﬂ_ﬁca&o.x L v aIg
Lag e, 030 ® 90 341 ay1d foa/e.nt teyry ev'at\v'eia.lg_.lg #®,60°C
® 65°C » detedyte the vu,ncv.lﬂ_‘_o.n fov a,r Cak @y1.
Acoovd ,1g QME‘ gess aad gessef the LAMP ~y®dd ctsy X
ased Made? UV Ua.;i‘ﬁﬁq_.xaw o1 2% agaese ged stayred §th
etb_.,qi_!,( +hve - de, the te,I e/allve at 64 °C a1d theveagi eyt ;e
of 60,;__.1 V. e chese, for © ‘Bcet\ et LAMP assr s.

2.4. LAMP effectiveness and repeatability test

AB. bovises tve oy redsa,r ﬁle a1d (Y @ regatve oo reedsa,
E‘e< eeof


http://primerexplorer.jp/e/
http://primerexplorer.jp/e/
http://primerexplorer.jp/e/
http://primerexplorer.jp/e/
http://primerexplorer.jp/e/
http://www.milenia-biotec.de/
http://www.milenia-biotec.de/
http://www.milenia-biotec.de/
http://www.milenia-biotec.de/
http://www.milenia-biotec.de/
http://www.milenia-biotec.de/

Y. Yang et al. / Veterinary Parasitology 219 (2016) 71-76

2.6. PCR assay

A25 pdPCR & e wyata,ted 10,0M ¢ s HCA(, H8.3),50 M
KC4 1.5 ,0M MgC4) 0.2 ,°M dNTPs, 0.2 uM each ef F3 aud B3
/s, 5 Uil tsefy T34 DNA ot ,roovase (Toflava, Chyta), ad 1 ol
teyy4ate DNA. Ay ficat eyt g ieyrs yich ded aL,pt af jgaaba
Lo at94°C oy 3,01, w4 ed i 35 &v chesef 94°C fow 305, 52°C
fow 205 a1d 72°C fow 30s. A ﬁ,la“(‘e te,Is @1 ste. { as awgdd cted at
72°C o 5 241. The J’ﬁctsv\ ofe theys ayaad wed i 2% aga‘se. The
264 bP vag,oeris§ ofe’e ¥ ected ¥ - the "eSP egive gete ta'gets
of B. bovis a1d B. bigemina.

2.7. Sensitivity by PCR, LAMP by gel electrophoresis (LAMP-AGE)
and LFD

DNA o»ace,gwat eyis § /e detery,qed 35,18 a Na,wdie, s ec
H'E bew rete’ (Maesw®Geyt hic., USA). The seas iv &+ of the LAMP
assav ¥ as tested §_th. B. bovis DNA a,ad B. bigemina DNA sa,n;“es,
¥ h.ch§ oe sy afk jl,? ted at opygce, g’ at @15 Bb¢~>ai‘i,#utat¢v
14, g/uL ® 0.014 g/l 2y1d 31 oatal 85, /L #0.085 fg/ul.
Opte = oed 1o/ of DNA{ as¥sed as the te,r,;,‘ate o et g 4abed,1g
LAMP acaov'd ,ag ® the @, vied apyad f@yts. The sa me a,[’*.xt of
teyrpdate  as a‘sv.}sed F: PCR. DNA e+ Babesia sy~ . #ee o
¥ as 3 sed as gegaive o gwed The iod* cts J eve® amped i 2%
aga®se ged edecim., boves s stg.xe(ff&_thetbzﬂ 3 -beede and b

3
LFD as desaf_bed absve.

2.8. PCR, LAMP by gel electrophoresis and LFD specificity test

The syec fict es of the LAMP aad PCR assar § e deter,,0ed
§Lth. DNA te,r dytes w®, B. bovis, B. bigemina, Theileria sergenti,
Theileria ovis, Theileria equi a,1d T. gondii sared 103 4ab. DNA o,
Babesia s~ . Wee o{ § as set as (gegatve cv.ﬁ'o“. The a,nwﬁ_ﬁed
e ctsﬁ%\" ore a,1afsed v 2% agawse ged e‘ecb’oi‘ heves s a,ad LFD.

3. Results
3.1. LAMP effectiveness and repeatability test

Thyee testren4s{ afe b,y detaf 15 steyt. The® v o oegatad
vesd4s shef ed ﬂut the B. bovis o, 1wed sa*r,;,‘e gy eaved esive
a,xd i e o, 1eed Sa‘ITPIES #¥eeef Babesia S -vfegatve. The'e ~af .
ettadvens | efe 1 acovdaace §_th. seit,1g ta'gets. The airve

1 oad cates th.s LAMB_s r'ei, eatab4 a,1d acc}.’ate.

3.2. Analytical sensitivity of the PCR, LAMP by gel electrophoresis
and LFD

Te e-adate the segsiv g of LAMP, @,y afed §_th PCR, DNA
sa,ri“es %,r; 10 fo4d sey a4 d Ajiw,as of B. bovis and B. bigemina
7 ove b ected ® LAMP a,1d PCR (F gs. 1 2,1d 2). Us ag asef esd 4

;t_o.wﬁ)NA"é wacted ¥®,-B. bovis a,1d B. bigemina, LAMP AGE ga‘re

~esivered4s X, » dAie,asef 1x 105 (B. bovis 0.14 fg ad B.
,‘Jigemina 045 fgf s. 1 a‘a.(d 2a)§ L‘egogt_ve PCR ayrp 4 cat @15
7 ofcon ebsavedy,, w» dAteasef1 x 10-3 (B. bovis 14 fg a,1d B.
bigemina 85 fg) (f_gs‘. 1b a.l(f 2 b). Thas, LAMP AGE{ as 100 es
Jrove ses ive thag PCR. § 4w w LAMP AGE,
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b M1 23456738

200
£ Jd 22

Control line —»

4 5 & 78

Test line —

Fig. 2. (wyp watve seIsfy i es v (a) LAMP AGE, (b) PCR AGE, ad (c) LAMP LFD
fov’ the detegt @yaef Babesia bigemina based @1 £ t b a pL‘_ﬁCEL?-l

M:100 by DNA Malev;Layte 1 7:3,r@d1ts of DNA teyr ;“ate T ofeLaevder, 85,5,

g,850fg, 85 fg, 8.5 fg, 0.85 fg a,ad 0.085 fg B. bigemina DNA;Lage 8:1egatve a1

HJ LAMP AGE: LAMP e b ,ted §_th agwese ged e‘ecﬁoi, beves s; PCR AGE: PCR
@,ob,ted §_thagaese ged e‘ecbbi, heves s; LAMP LFP: LAMP o b ged §_th. LFP.
The se,gs tv & #f LAMP AGE a,1d LAMP LFD { as 0.8 fg, § h4e thatef PCR AGE{ as
85fg.

4. Discussion

Babes es s, ca! sed Jiv Babesia S JoWaLc ENC eXy X
agjt ¢ d sease. The e ke a1 ,la_.iu_.l'adec ved béed c of
bey 1€, bow'se (do,tlg ,u:le ardether ag grak (Peyishov,t, 2006)
Babesia s EL'!C‘J de B. bovzs B. bigemina, Babesia divergens, B. canis,
Babesia caballi a,xd Babesia ovis,§_th.d ffereat degreesef hest s
fickr (Pe.lhhﬂ.x 2006). The d sease ,ql_.ﬁ ochv'ﬁ_,; e, ca a.;d
R!bb" cad aeas, by ,1g,12 N ge 4sses » theﬂ_vecbc ldl Silr
ard the 4ba‘ e, | I0eas g ,gecessa detect .1 the

Avesw dasitv ardethe fiedds (Pe/es de Lew,g et a4, 2010).

C!ﬂe.lh" the gpdd staadard fow d agws sefbabeses § s dvect
,y_()‘ of bbed s,redr’. Ths rethed s By 4o a1d fast. D s
adva,nagei_.lc? de 47 sesftvir ard dey sa.ui.lg hghé wa,ed
g wmted D ffofent g e es of L afas tes ol be 5 bl 8 rov

g P8 that ther afe uad st,1g) shabde. L1 addgen, ths yethed
‘_c >t ttab‘e fov deteqieys of ag ak §_th 4§ g¥¥aste by
deg o1 ¢ havad bbed a,1d ca¥ o cay o a1 a‘: Lthvadr
47 Ea’a;tae&_a (Adrer a et ad, 2001). Sowdpg cad rethed s a1
effegtve reats of ed,_de,;&obg_ca‘iecea'ch bY§ € canmt d sty
g,?_cl}_.lfected aa_,ualc o, oves staaieyges aftd_.lfeq:_o.;, 1e they

a

M 1234567

b M1234567

200
c 1234567

Fig. 3. Si,eLﬁgjv ef (a) LAMP AGE, (b) PCR AGE, ad (c) LAMP LFD based ey £t b

ayl},f_ﬁc&t_o.l.
M:100 b, DNA Ma’/‘&'; La,ae 1: Babesia bigemina DNA; Lajte 2: Babesia bovis DNA;

Layse 3: Theileria sergenti DNA; Layge 4: Theileria ovis DNA; Lagge 5:Theileria equi DNA;
La,ae 6: Toxoplasma gondii DNA; Lage 7: ,yegatve o, 1ved

deteryr,ge o®@sg afeqi e, ;»v acc}-’at* ted cagly 12 Dest o,
swyage hest (Wage/ et ad, 1992).
18SYRNAge,ge sy X afh chesegasatargef ,1d ag,ws sefbey e
babes @5 s becawse tﬁg;.;fﬂ,[ -at ey vedss .0t ® the a,p eyl o1t gete
cat be easd ebiared ¥o - roder4y database. Hof oo, the
.1!,( be of th. s ge,1e 41 the Babesid ge,w mes s 4] . Thote ¥e thvee
c'il‘_eg_.x B. bovis ge,w, e (Dak - ;“e 1990), tf® a5, es 41 T. parva
gew, e (Kbe et a4, 1994). The sae 5 M ateas of P. falciparum
(Covvedey a,1d Eyrea, 1994; Da e a,pd McCltcha,r, 1983) aed Cryp-
tosporidium parvum (Le Bdaac< et ad, 1997)%&1 st, eachﬁ_th4 5
@, es. £ wchve e b (£t b) gege of Babesia s eL_ctg_.l € fa
cve o rad o wcheyadd M DNA, oy, afed w185 VRNA geyte,
L b b.ghey L M “bey (Sade,- et ad, 1999). PCR seastv i) s
b sab vedated w the B rberef tav'get gete. Sedegt ,1g geyresefh gh.
f .ﬂ,: bey as taiget ge.;eL g’eaﬂu_.uy’eaw the se, sty 47 of
the® el_st_,lg PCR jretheds. Sake,et ad (1999) 3sed £ t b geyte as
target gege w detect B. bovis aiad B. bigemina jr PCR aynéfica
e aad d severed £ as 20% rove seas fve thas ISS'RNA geae
as a target. Regard ,1g £t b geyge as a target geyte, a'a It tatve
PCR ,ethed { as ab% w detect 0.1,1g 0.1fg ef DNA B. bovis a,rd
B. bigemina (B¥4,1g et a4, 2007) Therefove, £ t b gege § as chese,
LI the Qr'ert <t!dv of deved bt.lg a LAMP LFP et hed, {l cly s
e Frer et atd 3 tha, the o»,p-e,1t @124 PCR.
The LAMP ectab}_ehe hv New, i et ad (2000) svedr ) tabke
fov’ g1 c detegt eyt aad has beey ai,i,f_ed » detegt eyt 9fv;1_9.\s
athege,ss, beca! seef h.sE ec ficdr, segstw 4 aad ,» jgeed
% gasve 3e.;t A/ they,rad g7 coy. Aypdcateaef LAMP w
SO DY ~ athege,as has beegver ef ed ir Karagr s a,nd
Oyagerth. (2009). LA%/IPV as ey'fn’,ued ef_o:#v fov detegt @1 @f
B. gibsoni I/iadg_ etad 2004 Lth.ti'.e detegLo.}ﬁ‘th 0.0005%
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§¥as taeyza qrd a ¢ ad sz v & @f LAMP a,1d PCR. To opyifi,
the LAMP veagt @1 Ev’od} cts o e Eg_so.p! S ? bsta,aces o be
3 sed M chaseth.d ¥ - hv® - dg 41 @ e dabs (Maidadet ad, 2015). ln
add £ @1, fake gPsiverey4s eccas ey1afé ecaav'{ heyt the taw'b d

1A a1d flaevesceace detetﬁ_o.x Jetheds afe an',r,sed. LAMP LFD

1 s based ®yg LAMP a,ad dei, gids e, the sy ecfic by dsat e gef the
veagt @1 »yedacts §_th. DNA Ehbes. Uz ,1g B. bigemina gt b aad
B. bovis grt b wyasetred sé glce » des g1 E'L*”&'q the LAMP
LFP estaldshed cag acc.l.’atc# | degth B. bigemina aud B. bovis,
¥ b4 the sther gegeva ot E#Wa T. sergenti, T. ovis, T. equi a,1d T.
gondii {| oe ,wt detected, W ggest ,1g that the detegt @1 methed s
b ghé SyeLficari acwdﬁ.lce'&_tb?v'ey_o.\ sstad es (N #¥,2011;
Yeugfl etwa/id et ad, 2014). Sesiivar of the LAMP LFP jrethed
¥ as t?r'thei fr.xfy',ned. B oot 08,18 the of rof IceIwaie
vate, dNTPs a1d ethey aw,ad ieyts, the seas iy &+ of the LAMP
LFRLs 100 ft es h.ghe tha,s ged PCR, §_th. a detect thyeshodd of
0.85fg B. bigemina DNA aud 0.14fg B. bovis DNA, §_th.-a ®a
vabk se sty & of the'\a a1t tatve PCR estald shed befev'e (B¥A,1g
etad, 2007). LAMP assar g_.xgv'eLo! S st?gl_es shel edgl_ff&'e.xt‘se.x
BLkv . LAMP ethed fov th.g_de.ﬁ_ﬁca]Lo.lof Ch.,gese B. bovis aad
B. bigemina (L et a4, 2012) § as §_th. afd -t detegie,s of 0.1;8
DNA, 1000 fedd Jgove sepsfive that the e giegad PCR assar .
Mevesv ey, the LAMP assav wd4d detect 12, g DNA ef B. gibsoni, 10
L mes gleatey thayt ygested PCR (Mayadad et a4, 2015). 1 oy awast,
LAMP{ e fod,1d 4ss se,gs ive tha,g PCR (M 4y et a4, 2010). Red
atval LAMP‘LFH_.I veset st g § as ,rn’é seas tve. LAMP LFD
¥ as fiw'st i,;‘_ed ®t deteqL:.l ef B. bigemina a1d B. bovis, §_th.
hogh s ec fickr apd sesfivar, shovifre s tg 21d ﬁ_,ni,le
vea4 Mdge,oert, I hoch fits the jgeed fov gradtiteers a1d has a
Lde ai,‘i‘f_cal’.n f.}tfn'e.

5. Conclusion

The LAMP LFD ,rethed estabdshed ,1 the clove,at st cat
sEeg_ﬁca“v detect B. bigemina a8d B. bovig .1 .!st 701 € C?d
1 .02 DNA® wacte,r aud Yo ke e Ths yrethed, §_th L gh
S ec fickr a,pd sey g5ty & ad Ltho? tv'é e,ne.ltofi,r"fesio.xa‘
e . et svalr s*_tab‘e fov fiedd ai“f_calo,x atdreir be, efad

7 ] (R
w be o cyro Gpded o1 fast detegieys.
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