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Abstracts : Bovine piroplasmosis caused by Theileria sergenti results in economic loss in the dairy
industry. The majority of calves infected with T. sergenti in Korea harbor mixed populations with Buffeli,
Chitose and ITkeda types. The T. sergenti types of the infected calves were examined to evaluate the effects
of diminazene aceturate on their infection. To confirm the type of the T. sergemti infection, the
allele-specific PCR was performed with the erythrocyte specimen from the 5 naturally infected calves. The
dfferent allele-specific genes encoding the p32, p33 and 34, the immunodominant piroplasmin surface
proteins, were amplified using the 3 sets of the oligonucleotide primers by PCR. The calves were treated
with diminazene aceturate at the dose of 2mg/kg once intravenously and monitored for 12 months at one
month intervals by the allele-specific PCR. Diminazene aceturate did not effect the Ikeda type infection.
But diminazene aceturate effected the Chitose and Buffeli type infection reducing 7. sergemsi parasitemia.
It is postulated that diminazene aceturate may effect the infection of the Chitose and Buffeli types, but not

that of Tkeda type.

Key words : Theileria sergenti, Allele-specific PCR, diminazene aceturate, Cattle.
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Table 1. Primer sequences for specific surface protein genes of the coding p32 Theileria sergenti piroplasm

Primers Types Sequences bp
TsI: AAGGATCCGTCTCTCGCTACOGCCGC 826 bp
5 Primer Ts-C: GCGGATCCTCATOGTCTCTGCAACT 831 bp
Ts-B: GOGGATCCGCTCTGCAACCGCAGAG 825 bp
Ts-U: CACGCTATGTTGTCCAAGAG 875 bp
3'-Primer Ts-R: TGTGAGACTCAATGCGCCTA

type, Chitose type “1€]3 Buffeli type 522 783}
BE up ops,

S2lvele] 4olM = T sergenti, Babesia ovata 18131
Anaplasma marginale 53 & FH/AF Fo| B@F
T E3 Z9E0 s Reg @RI 3o, o
9 7 Zge] whE g e £ye] WY Ao
th 53] Theileriosis®] <l d 3 (B LYPLZ o7
A A=7] 2A, €34 AE8AY AHE, WY £
o iy Fol le, FEHEANME 3 YEA 9 A8
Ao et s =gho] 2 itk

olefl AER} F& WFA AEFHEA Theilerisosis9}
Babesicsis 59| 2|8 2302 uaFu} 7 So Apg?
o] & diminazene aceturate(berenil)S Theileriosisel] 7+¢d
A 2 salelel Bog ¥, A8 Ay fAAEe] d
o] ARE E<eldlr| 913 allele-specific PCR WS &
£3589 8 1 FAE Bse upelth

UL gy

Al S8

HEE d43 A7HAQeNA WE, A8HT 9]
T &% B 3~57 97 FopA] 257t HAME
710 e FadA ALEFQ] Folx e} ofn] AF A
22 ¥ HAE ook FAE S JETYAA o8
Hel o] T sergentiv}t BAEJ LT, o} £ HP1) 74
&0l 30%~0% 2| oAl 5 58 gt & 4o
AHEE T

Diminazene aceturate®| £0{
2mg/kg(Berenil, Hoechst) g F-Atedol] 84a}e], 4o 3
B FARIRLH, 15 ARE 34 83 A% WEIIATh

My 2 "y Hat
3~4 JREH 9 FobA] 5 vl 200009 69 FE 2001

'3 59742 Aol A A 5te] hematocrit, RBC, WBC
TE€ SN, YARLREL gemsa FAG F
718&] AF A gudslA B

Genomic DNAS| &

Aol A2} T. sergenti DNAE #238}7] )3l Tanaka
5o Mygtos g g WAL stk &, Yol 3,000
XgL Z 4ToA 1087 33] 9482 ¥ PBSZ A& &
o 83 AE 7 buffy coat A AST, YA YT E
Intra-gene Marrix(Biorad)& A8 DNAE #23
allele-specific PCRE A Al &}t

Allele—specific PCR =&

YoAol N 28 T sergenti DNAS] ZZ-2 9% PCR
& Kuboda 9] WPH‘© 2 allele-specific PCRS 4 A] 8}
7] $13) Table 13} Zho] A 742 fFARE) wpe} A=
H primer®] 71N D& A2}E ¢tk &, Universal primer
sequenceE EFsl 4F9] 5 primerel § 29 ¥
primer& T Al Fdte zt7) 2k EF ARSI &,
ol Me] DNA Z&E 99814 Accu power” PCR
Premix(Bioneer Co)oll 2} &8 primer®} 3’ primer& T3t
Hog 7h7} 2, 12y Yo ZRE 323 DNA
€ 2u0E template® 37}3}o] programmable thermal
controller(MJ Research Inc.)o)|A] denaturation 95°C ol A]
L5EA WA= 48), amealingS 57°ColA 1.58 18
T extensione 72TolA L5E(vX|ole 4302 353
HHE AA)EH T DNAS 5% #1912 PCR 418 TuE
TAE(40 mM Tris-actate, 2mM EDTA, pH 8.0)g+2 9]
1% agarose gelol A 100VE 1r]7d A7)G%E A7 F,
ethidium bromide(0.5 pg/m®)~ P45 transilluminator £
PCR Z & B-& H<lsl+ v 2 F diminazene aceturate
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Fig. 1. The erythrocytes from a naturally infected calf with Theileria sergenti were stained with giemsa stain, @) before

berenil treatment, (&) after berenil treatment

Table 2. The blood profiles and parasitemia in calves infected with 7. sergenti after berenil treatment

Calender RBC(10°/us’) WBC(10"/m) Hi(%) Parasitemia(%)
2000-2001 T N-T T N-T T N-T T N-T
Z(J)(lz 345 33 14.7 14.5 19 18.0 60 62
Tuly 45 35 133 139 27 15 2 63
Aug 571 36 94 149 3 137 10 )
Sept 694 37 82 142 317 13.1 14 53
Oct 703 438 8.5 124 2 134 19 47
Nov 6.8 51 9 11.5 33 16.1 20 41
Dec 6.9 52 91 11.3 36 18.8 21 38
21‘:";1 6.8 438 89 11 34 18.5 y7) 38
Feb 6.5 4.7 3.8 12 35 13.9 18 35
March 6.3 49 8.64 12.3 355 134 16 36
April 6.5 4.2 8.5 124 34.5 134 19 32
May 6.3 50 79 125 3 13.1 21 30

T: Treated group with berenil N-T: Nontreated control group
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Table 3. Monthly allele-specific PCR product patterns

Allele-specific PCR 2000 year 2001year
Months
Types
Tkeda
Infected Chitose
calves Buffeli
Universal
ILC B U
Control calf| 7 — ™
types

.:ReactimbyPCR, D : Non reaction by PCR

OIPAT, AR F 8¢ o|FRE AlYe] EE WA
6.578 104029 #& Vel AU LT, 2 FAA
E & JY757) 4402£0.6968 VERRAU S, A A
7120 AAA A EALAL FAFT AU F
HYTFFE AR A o] AEFL F YT} 14
10989 o]UA|%h AR F 8Y o] FRE AHe] Fue
H7bA] 8.694+ 04429 £ & e T Yol
FAME F WY} 1274213108 YeRASh ¥
YT EAAHNY M3l A7 Ade HF 9% e
TRAE BYo, X8 F 7, 8¥o] YA gl o
T A9 ZAHA FEL RBPEE AL UL
Y 5 AATE T AEE A 4k FolA 9
AME 20009 RENARAE 20~25% FEE JET
Rem 2001d 6ol = 30% +FEE VERATH

Allele—specific PCR

Allele-PCR & &3HA] primer & w32 Fig. 29} 7+
ok A& AH2000E 6¥)AE Al kR #8218 &, Tkeda
type(826bp), Chitose type(831bp), Buffeli type(825bp)oil 4]
© EF PCRYHE-§ &9l & 4 91513, Universal primer
& AH&-% PCROI A& Buffeli®} 7+& patern®] DNA %
Fol Yehdith. #9 X8 ¥ 7ol Tkeda typeqt yH-g-o)
WSS Chitose, Buffeli types}t Universal primerd]] A} &=
Wh2-5]2) 9FttHTable 3, Fig 3). £3) 89 ~u}-&3) 29
74A] 77097} Chitose typed Al ]3txe A4 ¢ PCR
ZE 922 B9 tiFig 4. &, Chitose typeS X8 ¥
AT Ol A7 £¥8sE A7 A ARE
AEdsA @7 A7t o FEA 7] oAl UER
ch. 319 Tkeda type 2 berenil X 88 B3l x A4 o
FHALH, hx FolxdME A A7l 371A]
% 259} Universal primerol Al 2% A48 o2 &8s}

ATk 2 N T osergemi FHXA BT AR E
& Universal type2] primerd M X 8% ¥ 119 39
78S AL BE 7)ol M 25 33519 21, Universal
type primer+= lkeda type primer$} H| w3l HE7W T
sergenti®] DNA Z&&o°] Rlth

Fig. 2. Allele-specific PCR patterns before treatment with
berenil in natural infected korean calves(50% parasitemia
with T, sergenti). PCR products were electrophoresed on
0.8% agarose gel in the presence of ethidium bromide.
(lane U; Universal primer, lane I; Iketa type, lane C;
Chitose type and lane B: Buffeli type)

Fig. 3. The result of PCR amplification of the samples that
were carried out at months 1, 3 and 5 of treatment with
berenil in naturally infected calves, PCR products were
electrophoresed on 0.8% agarose gel in the presence of
ethidium bromide. (lane U; Universal primer, lane I; Tketa
type, lane C; Chitose type, lane B: Buffeli type, and lane
M: marker, lower marked were indicated AUG; August,
OCT; October, DEC; December, respectively)
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< 825bp

Fig. 4. The result of PCR amplification at one month after
treatment with berenil in natural infected calves in T.
sergenti. PCR products were electrophoresed on 0.8%
agarose gel in the presence of ethidium bromide. (lane U,
Universal primer, lane I; Iketa type, lane C; Chitose type
and lane B: Buffeli type)
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T. orientalis$} ¥AF3 RO 2 BIHT glom*? oz
dE TI87 5F FoA FHR T sergemio] 8
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annulatag X3 3 rickettsiaF o] FE7IAEe PCR
reverse line blot hybridisation (RLB)E& %-Al¢ 4lA]&}ad
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