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Abstract

Evalution of simple babesia antibody test kit and
real—time quick PCR for detection of babesia

gibsoni in canine blood samples

YongSung Yang

(Supervised by Prof. YoungMin Yun)

College of Veterinary Medicine, Graduate School,

Jeju National University, Jeju, South Korea

Babesia is a protozoal disease caused by ticks in cattle, sheep, pigs, horses,
dogs and humans. Canine babesiosis is caused by Babesia gibsoni B. canis
supsp., B. microti B equi B. conradae and B. vitalii Canine babesiosis is
morphologically divided into small and large babesia. B. gibsoni which 1is
small babesia and mediated by Haemaphysalis longicornis and Haemaphysalis
bispinosa, occurs mainly in South Korea and throughout Asia. B. gibsoni is
generally infected by the mites bite and are also infected by transfusions
from infected dogs and through placental infection. In recent years, outbreak
of babesiosis is increasing in all country of South Korea as well as Jeju
Island. In this study, I have surveyed the prevalence of canine babesiosis in
Jeju, and estimated the sensitivity and specificity of canine one step babesia
antibody kit based on the PCR results and also verified the utility of qPCR in

local clinics.



From May 2018 to November 2018, 211 dogs were tested by CBC, canine
babesia Ab kit(Bionote, Inc, Korea), CRP, PCR and gPCR. Canine babesia Ab
kit showed 74 dogs were positive and 137 dogs were negative. In PCR test,
99 dogs of them were positive (46.9%). In the results of canine babesia Ab
kit based on the PCR, the sensitivity and specificity of babesia are 62.6% and
89.3%, respectively. The results of qPCR were the same as those of general

PCR.

This study have shown that PCR and CRP test be performed at the
beginning of Barbecia infection and PCR and babesia antibody test kit at the
time of infection showing clinical symptoms. Since the antibody is persistent
in the absence of the antigen after the treatment, the antibody test kit
should be carefully considered after treatment. And easy, fast and accurate
gPCR can be useful method for diagnosis and prognosis of babesiosis in

clinics.

Key words : Babesia gibsoni, Canine babesia Ab kit, PCR, qPCR, Dog
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HlH| Al o} = (Babesiosis) < X =7]uf7fef] o)t =8 AFA Ao
AT, A, 7N, 3okl Wy A T oltk. U wiHAjol= A wwk Zx:
(Giemsa) @Al AU Ao YFHlo] w2t i AFo=2 Ys &

)=, Babesia gibsoni, B. conrada, B. microti, B. annae, Theileria annae

fa
>
N
rlr

|

2%, B canis vogeli, B. canis canis, B. canis rossi, B. cocox= t3d el
%3Sth(1, 3, 4,9, 11, 27]. &Rt8 o2 B gibsoni® 47 d°]l B. caniskt} 4
FeHI5]. F-2luetE vk ofalob A olE tid-E 2%l B gibsoni 340l F
2 WSl 31[17,18]), Haemaphysalis longicornis®}y H. bispinosa NE=7] &8
[5, 6], FAHCEZRE $E[7] EE 24 " B FdEE 20E B

o} Irh(8].

i

O

2 o
[14, 15]. 7} ¥peAlo}S} FAFSAES Hols Awds Wduigdeddag
(immune mediated hemolytic anemia; IMHA), WHawp/IAAELBTLZE
(immune mediated thrombocytopenia; IMT), ©}1% 5 (zinc toxicity), 27
xobAd AW (rickettsial diseases), HFEWE}E (bartonellosis), EAY &S
(leptospirosis), T2 HWFAMES 95 (caval syndrome), SRS
% (systemic lupus erythematosus; SLE), £ 9 =3 o] Qi o= 7

FAE sfof goH[16].
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30], A 7)19r-& A (C reactive protein; CRP) 2] W3[28] 4 2} E&5H7]

—

Ae+el PCR(polymerase chain reaction) AAMH[21, 27]%5°] St}

B. gisoni 7¥9 ¢ A4zl X £% diminazene aceturate (Berenil®)7} 4
ARG E I Qlom, ZSFAE F919 AL, &Y Ede 3 AT, T
9 = s FAE (23] ool e A Hd W S AUE T
Aol HixEi  QIoH[10]. o]8 FdF EHXE A= clindamyecin,
tetracycline?} doxycycline 181 metronidazole 5°¢] Xzl AFEEY, 2~3
NE o] e 7 Fepriztat Ao 9 a9 sy 22 REAd A5t

2 9 3leh[9, 22, 24, 25, 26].

2 A= 20184 5€3 11€ Ale] ATy &5 Udst= x5 o
Aoz gaHdAL A sl dAL FA7HES- T 2] (C ractive protein; CRP), Aj
2 " v Aol FAZRY 7|E; PCR AAF 2 AAZF 1714 (real—time

quick) PCRS A A8kt PCR A
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T (sensitivity) &+ 5] % (specificity

T AAZE " gPCRE &84S eolrgrth



2018 5€9FEH 11€AL0] AFAIQL A FAEZA T el st 11d 2y

NAZgoR A% ) 211v B dYoR S dUe AW Tx o

Sg@eld 2 miy ARG, AR dAe @AFTACBO S 9
0.5 ml @ Wl Ao} $AAHPCR) AAE 814 EDTA &$3 FHol 0.5 ml,
FA71HS A (CRP) 242 a4 A% Fuol 1 my EFaqc. e

T ALHCBO) 3 g et S ulZ 18]31 CRP9 PCR AAN: A @ A7)

DNAE % PCRalo] upu]r]o
7|E AALS} PCR AAF 5 %A S B o, PCR 401 A &4 AAIE oA
S C # 283 FAIIES PCR AAF BF 245 D +o= dof nluEA st

it

2. dAHAL

EDTA AHgg N0z ADVIA 2120i (SIEMENS)S ©]&3te] ehdd 7
2F(complete blood cell count, CBC)S AAI&StE CBC AAFA ®WIE A%
%l RBC (red blood cell), Hb (hemoglobin), Hct (hematocrit), MCV (mean
corpuscular volume), MCHC (mean corpuscular hemoglobin
concentration) 7% #]3&<1 WBC (white blood cell) 18|31 43 (Platelet)

% AASHAT,

3. @A =TAA}

AT v Aol SAE sk fleiA, A ASF EfolTe] REeta
Hetg 2 1. AAE-9 (Giemsa staining sol, Sigma—Aldrich) 3 F5
F(DOW)E 1:9 v &Z 3Nt wes 1gst Seto]=9)of aHS A st



17 B9k Gastsith 9aE QAT BB BEE B $A%e] Az

% Fstg v 4 (Olympus Optical Co. Tokyo, Japan)< ©o]&3ste] AEy af

4. @ o 9 3 FIEHA}L
47109k WA (CRP) S Vcheck canine CRP 2.0 kit (BioNote, Inc,

Korea) = AHg3tol €5 v S48 €3 5 w= AR 349 (4 ml)

of Wi 7]|Eo] x3tEl Axo|t Alefo] w5 w7tx] yIAEsGY. SFHE S
A7) (BIONOTE Vcheck analyzer)ell CRP ZFEZAE Y1 AE3E Fof 3
= 58S 9

Yok AokS W o 100 W HEGA o) AAFL FIE
}_g_ =

Ao} &% A= One step canine babesia antibody test kit
(BioNote, Inc, Korea) & A&3sto] 5 wpAlo} &4 F5F2 7ES H7)st

stk AAE 7B fFAe Ao WASD P4 AEAE FFdy A

N

o e =
il s A § 34

off

g HolE flol i, AR & d4E 10 we 4
A5 3es "olmga 18T 2O AT S MES gl
o Ade Hd 157 ofdel #EElth. ARAMSE (HW), olEes]ef
(Ehrlichia), 2t1% (Lyme disease; Borellia) ¥ o}v}&2t=v}(Anaplasma) 7t
o2 wjA|37] slA CaniV—4 kit (BioNote, Inc, Korea) & AFg3to] %713}
Ath(Figure 1).

[ HW Ag |
4 | -
C2 A . ~B

Figure 1. (A) Cartridge for Canine Babesia antibody detection, (B) Cartridge

.|
N
3

Canine
Babesis A

for Heartworm antigen, Ehrlichia canis antibody, Lyme (Borellia) antibody and

Anaplasma antibody detection (BioNote, Inc, Korea).



5. DNA %

EDTA AHgs dA(F  211vte)S  G-DEX™IIb Genomic DNA
Extraction Kit (iNtRON Biotechnology, Korea) & A}4-3}9] genomic DNAE
FZ39th A8 300 wE 1.5 m FH Y3 Ay §d £ (RBC lysis
solution) 900 WS Y11 =3 (vortexing) 3t & Ao 587F wWx3t v},
10,000 g% 5&3t IRt didd 5 dsde W tAl 200
o] Ad+ §E8As Y TP F o] AAEYE v Asds #Ea
AFEFAZ T A EZE L3889 (Cell lysis solution)S 300 W= 2 & &3
Shal AofA 153 WAETE o] & WA AN (protein precipitant
buffer; PPT)S 100 w Y3 2 E3(vortexing) 3t @ido] JHH = A&
gelstaitt. JAde]l AW 10,000 g= 11 A4 sl s
AMZE FEAS m)o ¥ FAFE00 w) o EFERABE 100%
isopropanol (2—propanol) & Y1 Z 59 DNAZ} HAHE= A& &Rlsta
13,000 g2 17 A esidinh dSd Helal 70% ddees ¥ v
13,000 g= 13 &g etait. thA] s A8 wiegja s
A¥ DNA pellete] HFFE&]2 w (10—-15+) 7H4] @& 3 DNA A3} &5
(rehydration buffer)S 100 w 2o DNA7} T3] 555 4TCoA R#ASHS

i

. == 983%9 DNAE EFF A (NanoVu, GE healthcare bioscience,
USA) & o] &3t #HF 57 100 ng/w7F | =5 4383laL, PCRel ARg-s}
7174 5K st}

6. PCR
Babesia spp. 18s rRNA F-AAE 323517 98l Birkenheue[9] 2} Oh[17]
o

7} ®.31%F primer (Table 1)E ©]&3l9] PCR (Table 2)2 333ttt PCR

2 (C—Babe 18s rRNA Forward primer 10 pmole, Reverse primer 10
pmole, 2x AccuPower PCR Master Mix with Dye (Bioneer Inc, Korea),
DNA (100 ng/ut)E X3t 20 1 WESH S 2 Bio—RadA}e] thermal cycler
(C1000™ Thermal Cycler, BIO—RAD, USA) Au]& Abgate] 2Alskodct.

EY@AE 94T 5%, 183 94T 30%, 60T 30%, 72T 30x%E 373 Hb&



gt & mpAEk 72T oA 5o 2 FE35k3Uth PCR 4=+ 100 bp DNA ladder
marker (Enzynomics, Korea) 2} 7] 1.5% agarose gel (Red safe &24) <
71935 &Qlsttt. ¥% primerE ©| 83t Babesia spp.2l £% A7+

1,676 bp, Hepatozoon canis® <% 7|+ 1,761 bp©]t}.

Table 1. Oligonucleotides for the analysis of Babesia gibsoni and
Hepatozoon canis (18s rRNA and Heat shock protein)

1 ' ' Size
Primer Sequences (5'—3") (bp) Tm

CBabe—18sF 5'-GTT GAT CCT GCC AGT AGT-3'

1,676 .

1761 00C
CBabe—18sR 5'-AAC CTT GTT ACG ACT TCT C-3' '
Bg_Hsp70_F 5'-AAA TCA TCC CCA ATG ACC AGG-3'

147 58T
Bg_Hsp70_R 5'-CCT TCC AAT CAA CCT CTT GGC-3'
HepC_F 5'-CGC AAA GTG AAA ACA GGC GA-3'

199 58T
HepC_R 5'-ACC TCT CTC AAA CTG TTA GAA TTG GG-3'

Table 2. PCR reaction conditions for detection of Babesia gibsoni 18s
rRNA gene

Primer set T Time Cycle
Initial denaturation 94 5 min
 Denaturation 94 30 sec
CBabe—18s Annealing 60 30 sec 37
Extension 72 30 sec
Final Extension 72 7 min




7. Quick PCR

Quick PCR& Babesia Heat Shock Protein (Hsp) Forward primer 10
pmole, Reverse primer 10 pmole, 2x Rapid RT—Master Mix, DNA (10
ng/)=E  ESI 10 b HFEHNOF  quick PCR  (Thermal Cycler,
Genesystem, Korea) HH|E Al&3sto] HAISFATH(Figure 2) (Table 3).
gqPCR Z=Q19HAlE= 98C 30%, 18lal 98T 3%, 60C 8%, 72T 3%%& 403

wREato] MAIZE G104 FEE UASHATH(Table 4).

= P

Figure 2. Real—time quick PCR chip (A), frame for filling PCR reagents in
chip (B) and gPCR device (C)

Table 3. Quick PCR components for detection of Babesia gibsoni heat

shock protein and Hepatozoon canis 18s rRNA gene

Components

DNA (10ng)

2x Rapid RT—Master Mix
10nM forward+reverse primer
Adjust to DEPC DW

Total volume 10

—in oo’




Table 4. Quick PCR reaction conditions for detection of Babesia gibsoni
heat shock protein and Hepatozoon canis 18s rRNA gene

Primer set T Time Cycle
Initial denaturation 98 30 sec 1
~ Denatwration 08 3sec
Bg_Hsp70 Annealing 60 8 sec 40
HepC Extension 72 3 sec
~ Melting Temp 6595
""""""""""" Rumning time 20 min 45 sec

8. "l Ao} ARG F|EQ wiZT e} Eolx H}

7t dHo A F=35F DNAS] PCR AAlellAl vhu| Ao} FAJolA SATIE ¢
S Z9kA (true positive; TP), PCR Aol dA71E A4S 7124
(false negative; FN)© & 3&}¥tt. 18]a1 PCR SAolwA FA7|E 2S4S %

=74 (true negative; TN), PCR =A4oldA FA7ZIE SFAJES 7HS (false
positive; FP)& &to] Az 7 7 v rjo} A 7] ES] W8l Sol
TE A dA7IES A o F<A (positive predictive value) &= &
71E Fdom ¥ AR A PCR &3 (TP) 3 54 (FP) o= AAkstsl

, FAZIE 34 9553 (negative predictive value) = FAZIE S0 =

al
gle Az thslA PCR oA (FN) 3 54 (TN) o2 A4t (Figure 3).

9. ALY
gJMHrA AFE= SPSS BAZZ 13 (ver 22, SPSS Inc. IBM Corp,
Chicago, USA)<& ©o]&3te] ANOVA #Aste] 7zt 3k fFAdE& ASsdot
(p<0.05).



PCR PCR

Positive Negative
Ab kit Positive predictive value
.. TP FP
Positive =(TPx100)/(TP+FP)
Ab kit Negative predictive value
) FN TN
Negative =(TNx100)/(FN+TN)

Sensitivity (%) = | Specificity (%) =
(TPx100)/(TP+FN) | (TNx100)/FEP+TIN)

Figure 3. Sensitivity and Specificity of Canine Babesia antibody test kit based on
PCR results. TP; true positive, FP; false positive, FN; false negative, TN; true

negative



AFEY SEdel YUs wd L wnd $4e] Aojels DNAZ %3

A4 BE 49l B, PCR S40MA 34 W97 Y9 C T 1ela g

st FHE Relorn, nhuajol A0 A BF A4 " vk A

Biro]l A ¥ Ctoll mla] W2 7S Btk W gl AT
Holon, BEH Coe A

Ae JMsE TS YERNA T (Table 5).

Table 5. The CBC of dogs in each group

A(n=37) B(n=62) Cn=12) D(n=100) Reference

RBC (10°%/140) 6.37£1.49% 4.61+2.06* 5.77+2.13" 6.58%+1.39" 5.7~8.8

Het (%) 40.7+8.11% 29.8+12.58? 36.7+10.31* 42.3£7.97% 37.1~57.0
Hb (g/dD 12.6£2.60% 9.1£3.99* 10.9%£4.47° 13.0£2.61% 12.9~18.4
MCV (fL) 65.0£6.47 68.3£7.86 67.3=12.11 65.3%£6.66 58.8~71.2

MCHC (g/dD) 30.8+2.14 30.1*£2.61 28.9+864 30.8%£2.25 31.0~36.2

PLT (/1) 250.41104.84%133.41+75.23%237.4+116.07"286.91121.01"  143~400

WBC (x10%/) 21.0t9.31 17.5+7.96 16.8%7.53 23.519.51 0.2~13.9

A; Only PCR positive, B; Ab and PCR positive, C; Only Ab positive, D; Ab and PCR
Negative A;a Tukey group (P<0.05)

_10_



2. ERET A}
Giemsa®ijste] @wld HAabet Aatelqd AT o
AEE FAZE AR = mEbA Aol s

] 1.1~2 m® Y%A B. gibsoniz 24

goutul—,@‘
==

Holu Iz T (Figure 4).

C D
Figure 4. Photomicrograph(x1,000) of Giemsa—stained thin—smear blood films
Purple arrow;

showing erythrocytes parasitized by B gibson/ merozoite.

Babesia gibsoni, yellow arrow; nucleated RBC

3. Canine Babesia Antibody test kit
A2 7§E¥ One step canine Babesia Ab test kit (BioNote, Inc, Korea) &
=S solst A3} (Figure 5), 211vtg] =

AtE-3te dF Babesia &A £A4] AAFE
, 1377 = 24 & B9t (Table 6).

74vke] b Fde Bl

_11_



m"!-'g\!:

S / __, mm ™ '.%*!/3

o2 e ” p— < P
Sgﬁ‘ﬁ'i =" \Y/A o T X O

Figure 5. Positive result in the cartridge for Canine Babesia antibody
detection (A) and negative results in the cartridge for Heartworm antigen,

Ehriichia canis antibody, Borellia antibody and Anaplasma antibody detection
(B)

Table 6. Result of One step canine Babesia Ab test kit in dog

Positive Negative

Total(=211) 74 137

4. PCR AAF
211 vig] o] doofA
3719 PCR AtEo] %5

of

=3t gDNA A® & 99712] (46.9%) 7} 1,676 bp
vhH| Ao} kA o 7 el E] v (Figure 6).

Figure 6. Analysis of PCR products of Babesia spp. by 1.5% agarose gel
electrophoresis. The sizes of PCR product of amplified 18s rRNA of Babesia
spp. is 1,676 bp. M : 100 bp ladder marker (upper size; 1,500 bp)

_12_



5. CRP AA

& 211 vk B5E CRP AAFE sHA X8t CRPAAS $ AT 20vHe] 5
119k2]7F 4 (55%), Bt 290t2]s 22vke]7F 44 (75.9%), C- 6725 67
7F FA (100%), D+ 60vte]s 41vke]7F ¥ (68.3%) = R thH(Table 7).

Table 7. C reactive protein (CRP) in each group

Group
A B C D
CRP
Positive 11 22 6 41
Negative 9 7 0 19
No test 17 33 6 40
Total 37 62 12 100

6. qPCR AA}
F 211 vig] 9] "o FE3 Alg F PCR A4S Hel 9911 (46.9%) 7}
Tmak 82T (£2T) oA 3t 712 peakZ &

Amp Vew |Wels | Kame | 01 | Tm | Tye | Copybe | Group | Resit | Coor |
" L A

[ 1 wnk td -
e 2 i R BT UK nd A -
X a 3 Ukl A ad ] LMK hd A -
0 4 Ukt M BN WK nd A .
o 5 T S R 1 T nd i -
4] £ Uik rr Rk ] LK hd A
0 7T U LM BM K nd A .
o 8 Ui M BE K nd i )
] § Wi LW RS W hd A [
0 W D ME BT WK nd i - .

Peak

LG EE S B EERH

o rdv

TemperarsiDeg.C) Tempel s eiDeg.C]

Figure 7. Results of quick PCR in the babesia positive samples

_13_



7. =9

dlmt

o]E

ot

7}

One step canine Babesia Ab test kit (BioNote, Inc, Republic of Korea)

9] W% (Sensitivity) &

(62x100)/(62+37)=62.6%, 1811 Eol%

T

(Specificity) & (100x100)/(100+12)=89.3%% e}t (Figure 8).

Figure 8. Sensitivity and Specificity of Canine Babesia

PCR PCR
Positive Negative
] Positive predictive value
Ab kit
o TP=62 FP=12 83.8%
Positive
=(62x100)/(62+12)
) Negative predictive value
Ab kit
) FN=37 TN=100 73.0%
Negative
=(100x100)/(37+100)
Sensitivity Specificity
=62.6% =89.3%
=(62x100)/(62+37) | =100x100/A00+12)

antibody test kit based on

PCR results. TP; true positive, FP; false positive, FN; false negative, TN; true

negative

_14_



A2 AT LuEe HRel ATy Wy A9 Fakxt o] WE AL v
Joleh18]. $-2itete a4
FrolAe] o] FrelxAw, Felt @7 0% Ao7kA vl Aol n
Wi 5w Age] EsAL JrH17, 18], $eluet wEE okAo} 4
giﬂ

M= B AFANCT (Haemaphysalis longicornis) & 7HA &3] 22 = 7|

=
X,
ok
[-‘O
jur]
Iz
)
>,

o
=
1o
oy
2
o
o[\
N
>
ol
ol
&
39,
rlr
i
>

(Haemaphysalis bispinosa) 7} "7/Wél= B. gibsoniZ7} WAsEa QItH[18]. A=
717 &Eeks 21711 5 - (3~59) FE 7FEEH (11~129) Afolofl wpuAjo} ZF
Aol thsta gtk o] Al7]e] AT sk Wd83 wE o4dH = A9
delollq DNAE FEste] PCReE A3} F 2117 99(46.9%) nhef oA <

wp| A oto] thek X ®H © % diminazene aceturate (Berenil®)7} Ab&5 o] £
O, EEFAE 919 AL, & e o AT, B " s

of F-zpgol LA[23] 3 okl tidh WA B W oH2 ATEY 22 A4
ol Bauxa u[10]. AR o8 7HA ZAFEl A7l

g ghate] oA gkt mpuAof ks Q3 Abstolth Aol A= T]E
A (CBC, Giemsa stain, Ab kit, PCR) ¥ A& 7l%¥ One step canine
Babesia Ab test kit ¥IftE9} 5o]EF PCRE H7istglom, A Az 742

%9l qPCRY A9 mg4< slsheirh

gk

g7 A Fe QAFA 7] AEHE Rolm, o] AY]oE A A4 (RBC
index), @3 2813 ABAAS vt MCVeE Jdos 3t B
(PCR+, Ab kit+)> wp#|Ale} ZFAZ7]o]wAl 5de] HEE A7|Z Kol
W A Aot dadFs FAE oy A M

Alotol| Al #EE = AP R oet Aow ddHTh A A5 U A4



\1

A7 9 WdE e Apolz WFEe] 4
o Art 27 ez AZtEc C 7 (PCR—, Ab kit+)> iy #iw
Ao} ARE g wOo®, Azl ofgh vpHAle} AMRE PCRE §7dolu olv] A
AE AV A&EHE dEE Helw B wETh RBC A5 9 a7t tha
7k #AE Btk D - wpeAlol A E A ke siAlEel AR HwE
2 s SR AdTs dav o A4S B3l WBC ¢+ vhH|Alof

F AT FRAA B olfE G
32

e

o = Aor AzEn. ATk ARFEH= okejdelA AAl wpHAobr} 2

gy A wpAlel FAE &lsty] 98 AAANS @S ARk
ceEm A W Aok AR, AL AR wEt A FAs) olE
(artifacts) & 7w F 9 F Atk A AR 9 Ad A wpel el 5o
T9 ApolE Holrlel Hrh A% Aol F sttt

A2 7E One step canine Babesia Ab test kit (BioNote, Inc, Korea)
= FN(@37 744, TP(62 7RAD), TN(100 7RAD), FP(12 734 & eI
HpAJo} PCR ZAFlMuE ¢kAJQl FN(37 7HADS A7 BAEY d9 Z&
7], @Al PCR 5ol S-S w3l TP(62 /MA)S Ld54e Hole 1
A17], PCRE &AolwA &4 44l FP(12 AAl) 2 wieAlol A &F w}
of AFL 2FEHAAY FAZE A&%E A7t AdETH29]. o] F 2
= hdE whu Aol FANE JES RFAEE 62.6%0]M 5ol 89.3%%

Vahna/|
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Ueb . o] 2l gt Rk mhEAlof FdS 27] PCR AA: dolv 27] &
A7F GehA & A9z Holn Solni AWl ¢ $F PCRE &4y &
A7F Ad3] ol ety AR HojXit

PCRAEANE & 211 vwha]e] dqea FE35 gDNA A& 5 99vhe] (46.9%) 7t
1,676bp 71 PCR Ab&Eo] S&HE o upu|rjol ekdoz &3 wvk. A3 7
Ao Axtel] 7h7be FApellA] g A AA171(2018d 597 119 Abe])
7F =u A=Y ol b gdshd FeE Az moxw feA it
t e Kol HaUlAe F7F &, FEHIE JA I 9l

qPCR& ¥t PCRX.Y} 7HHAS w2 A AHAFE 4= Qlt}. Initial denaturation
30%, Denaturation 3 %, Annealing 8 %, Extension 3 2% % 403] Hh&3}
o F 203 45%7F 2o FH Tk ANt PCR¥Y} AAH = A3E YERglth w
ghA] 2 e E dubE el dAstal g sttd, vi Aol Bod f a1, wEar
At A 7 s Aoew g7dnh

=

gz fdgt gxtell i whdjAjelE Xwsly] faiA ARt F AR

o
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V. 4

r

2018 549¥E 20189 11¥€Ate] AFEY Ao L3t 21171
ME ddo =z mpyrol S %
71EE PCR 9 Hlwste] Wizl 5ol g grleigivh. 1eal B A&kl

=

et qPCR 9 £ 84S 2AS A% g 2o 2

1. AAFsE 211wkg] 7)) g9l PCR AANA Babesia gibsoni X942 99wt =
46.9% % A= AT

2. One step canine Babesia Ab test kit AAFE F 211vtglE 74wig] 7}t
dor FdEgow, PCR #HAF AaE AR FAXIAINES WfdE =

62.6%% o™, 5ol 89.3%% YEFRLTE

3. HpAJo}  PCR AAFel AW ke A TS A7 AAETIAQ
FAZx71 (&7, dAle PCR ESoA 9SS ®e BiEe Y
KA 7] (A3 AdarEAr W Al7]), PCRS SAoldA dhAl oFAdel

C
HhHAJol A 25 miEAloF 982 A E A FAZF A G 7|k A,

N

1

4. ARl PCROIAM & yebdl AlRel wig qPCR 9 Aol Fdd
A3 (Tm=82+£2T)E b3l

ol AItelM A= JiE wpHAol FA JGET|Es mpHAo} e
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