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Detection of Theileria sergenti in Bovine Lymphocyte by
Polymerase Chain Reaction
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PCR 7|82 0|25 4

HIEIS' - 0SS -

A el &)

2
Yy
Ry

A;)‘X-‘

QF./\

FHsb]

[ o A
aoé'.a'r'

i}, T sergenti 739

e sE W) Theileria sergenti 733
T2 el F FEALAMNNS-S sk w3 Fe)F YT T. sergenti 7}
213te] IFA test®} acridine orange staing Ax|3}dct 1 Ao} o2} e
Yole) Bust YZFE 217 el 2 g

£3| ot FURL2ANNES AAT Ak BLFUANAE 10240 3|2
;:enf'«l genomic DNA7} ZE-5|9) o], HYP ol| )= 256ul 3| Hul &7} 5|2

Lymphocyte L} Theileria sergenti®| #%H

e - 01F S

ol st

Ag &13}7) Q)5t T. sergenti 74 & ol A

Tul-g7F2] T. ser-

4 e 211

I EFFELANNG- 02 T. sergenti 7Hdo] EelsEl YIFLE o] £3)ed IFA lestﬁ} acridine

o 2. &)

orange g A2

AARRE Al AU e T sergentizt E2AsHE Hg Zwg =
FHEAANNS-E o) g5 HZF Y| T. sergenti 74 2] Ak 38442 319l35}7]

Utk g,

flate] W

A HelM ALSFL & 1675 AR o]Ee] N o g PCR F-g A&t 1 Azt

HEoll A genomic DNAE FH3F 7$olld= 35(18.8%

DNAE 33} A 9-of)=

115(68.8%)2) Aol Al T. sergenti DNA Q] Z-Z-2 38k =

Key word : Theileria sergenit, lymphocyies, PCR

Introduction

I

the vector tick, Heamaphysalis longicornis. causing

sergenti, A protozoan parasite transmitted by

anemia, pyrexia, retarded growth aad reduced milk

production in cattle of Korea''. When the parasite-

mia of 7. sergenti is lower or latent, T, sergentt was

difficult to distinguish from other parasite such as

anaplasma and babda ete’. If those of latent 7. ser-

genti infected cattle were intlicted to stress or other-

mnfection, they become severe anemia. icterus and

pyrexia or die"”

Generally, the detection of 70 sergenti were tocused
on merozoite which intra-crythrocytic stage by Giem-
" But the detection was difficult when i

sa’ stain'

Corresponding author.
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Jute], el @l elia] genomic

algieh.

lower purasitemia or latent infection .

Presently. serodiagnostic methods by l'lum'csccm-

antibody ", southern hyvbridization by isotope' ' and

PCR amplification” "™ are used for the diagnosis of
theileriosis. Those methad reported frequently tor the
diagnosis of 1. sergenti merozoite which in bovine in-
tra-erythrocytic stage. but not in bovine lymphoid tis-
sue or in tick stage which schizont

or gamctogony

ete .

Therefore, we carried out PCR amplification with
lymphocytes which separated from 1. sergenti infect-
T.

gentoantection in lymphocyies. As the results, 1. ser-

cd whole bload to identity the detection of ser-
genti in lvmphocevies was identified by PCR amplifi-
IFA test

we would hike to report about the detec-

cation as well
SLL

as by any acridin orange
stain.

tion . sergend infection in lvinphocytes by PCR.
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Materials and Methods

Separation of lymphocyte

Lymphocvtes were separated by the procedure ot
Barta™ In bricl. 1.
were mixed with RPMIE TOA0(SIGMA)Y 1t room tent-

perature. This solution were carctully delivered onto

serventi infected whole blood

the separating medivmiFicoll-hypaque. d=1.083), and
centrituged tor 4 min as 600 a0 After centrifugation,
ithe Tvmphocvies in the interface between plasnua and
cellsepuriting: medium were harvested and used in

the present study.

Acridine orange stain and [FA test
To deteet the 70 sergenti in lvmphocvie and whole

blood, acridine orange stan and TFA wst were carvied

out. 1A st was ondertaken by the procedure of

Namoer af - Inobricts lvimphoevies were fixed inocold
acctone and reacted with FETC conjugated anti-70 ser
gentt antt leGo Alsol acridine orunge stain wis un-

dertaken by the maoditied procedure of Gainer

Polymerase Chain Reaction

Isolation of template DNA for PCR: Template
DNA tor PCR were isolated Trom whele blood and
hmphoeytes by the procedures of Kavasaki er ol
and Matsaba ef al

Optimization of PCR condition: To determine
the optimal coneentration of Fag polymerase cnzyime
and POR cvele. POR amplitication was carried oul

as shown Table 1.

Table 1. Optimization of Jag polymuerase cnzyvime con-

centration and evele number in PCR mstine

Reagent ] 2 3 |
Cipper primer (10 pmnalpily .2 P2 (LA PN
Fenwer primer( 1O pmnodplh H [ {2 |
AN S My |2 [ 1.2 1.2
10 PCR butter 3 3 3 3

Lig pobvmuerase(> Ul

O (R Y65 199 196
femplate 3 3 3 ;
lotal Volume ) 3“7 B ‘,,, 30 %71)
Cvele Nunther 3 35 10 0

Optimized PCR condion
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PCR amplification: PCR amplification was car-
ricd out by moditicd procedure of Chac e al”. The
KISIR pricmers used this experiment had been manu-
lactured according to the scequence of 10 sergentt me-
rozoile genomic DNAC that separated from infected
ervibrocytes t KISER upper priner(S-CCTCTTGAAGT
CATCONTGT-3, nucleotide position 48 and the KTS
IR fower primer(3-CA CTGAGOTGOAAANGAGC
TA-Y. nucleotide postion 156), The tinal reaction vo-
Jume was adjusted 10 30w inclading 1.2 b of cach
priveert FO pmolph), 12 pbof 25 mMOdNTP. 2l of
TOX PCR butfer. (h75 10 of Tag polymerase en-
oyvime and 2 opd ot tenplate DNAC and tune in a DNA
thermal cveler(BARNSTEAD Thermolyae Co, USAY
through 35 cveler 96°C for 30 sec(denaturation). 60°C
for | minganncaling ). 72°C for I min(polymerization).

Analysis of DNA product: The proauced DNA(S
ar 1 uhy were fractionated by 1A% agarose or 10%
DNA was
vistadized By ethidium bromide stainimg and UV tran-
stllumiator. 10 or 100 bp DNA fadder(Gibeo BRI,

LES ALY were used for the size marker. [

polvacryvlamide  gel-clectrophoresis. The

SCreenti
probe were used for the positive control. and - un-
infected bovine kidoey cell genomic DNA were used

tor negative control of PCR amplification.
Result

Polymerase Chain Reaction

Optimization enzyme concentration and PCR
eycle: As shown Tuble 10 the optinal PCR condi-
ton were 35 cvele and 0075 1 of Tug polvmerase
enzyme in 30l of final volume(Fig 1)

Determine the detection sensitivity by PCR am-
plification: {.ymphocvies und whole blood infected
with 10 sereeni were 2 told senally diluted by 0.9%
NaCl. and those were PCR ampliticd. 1o sergenn
were detected higher i dilution of Ivmiphocytes
(1024 foldy than in those ol whole Mood(256 toldy
(Fig 2.

For compartsion ol the detection ate between
whole blood and fymphocvies. we carried out PCR
amplification o 16 cases ol Korean cattle. Of those.
P oaises were positive in lviphocevte and 3 cases

were positive i whole blood by POR amplification.
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Fig L. Optimization of PCR cycle and tag polymerase
cnzyme concentration in PCR condition. M; Marker(1 kb
ladder), Lane 1. 3.5, 7 are prepared from bovine blood.
Lanc 2, 4, 6. 8 are prepared from separeted lymphocytes.

Moy N L2 3456 7 8y W2 13143516 17 18 18 s ¢

Fig 2. Determination of the sensitivity of the 7. sergenti
in bovine peripheral blood and separated lymphocyte by
PCR. M: Marker(10 bp ladder). P: Positive control with
K'TST DNA, N; Negative control with noninfected bovine
Kidney cell DNA. Lane 1~10 are prepared from 2 folds
serial dilution o bovine blood. Lane 11~22 are from 2

folds serial dilution of separated lvmphaocyies

Fig 3. 1. sergenti in lymphoceytes from bovine peripheral
blood (acridine orange stain < 1,000).

Acridine orange stain
1- sergenti in lymphoceytes and whole blood were

identified by acridine orange stain(Fig. 3, 4).

IFA test
I. sergenti in lymphocytes showed a specific reac-

tion against FITC conjugated anti-T. sergeati anti

Fig 4. 7. sergenti in crythrocytes from bovine peripheral
blood (acridine orange stain < 1,000).

Fig 8. 7. sergenti in separated lvmphocytes reacted with
positive serum of the infected bovine (IFA test < 1,000).

[eG(Fig. 5).
Discussion

Generally. Giemsa's™"

or Diff-quick stain were used
for diagnosis of theileriosis. And serodiagnostic meth-
od"'"™" including TFA test and ELISA were also
used. Recently, Bishop e af" and Tanaka cf al" re-
ported the southern hybridization and PCR are sen-
sitive method for the diagnosis of theileriosis. But
those method tocused upon the diagnosis of 77 ser-
genti merozoite which in bovine intra-erythrocvtic

AVR AR

stage not in bovine lymphoid tissue or in tick
stage which schizont or gametogony ete.

Although Kawazu er al" reported the diagnosis of
1. sergendi in lymphoid tissue by using [FA. the di-
agnosis of T sergenti in peripheral blood lympho-
cvtes by PCR is not reported yet,

Therfore, o determine the sensitivity of detection
T. sergentiin lymphoceytes by PCR amplification
compared with usual methods. lymphocytes and whole
blood were two-fold serially diluted in 0.9% NaCl.
1. sergenti were detected higher in dilution of lym-
phocytes(1024 fold) than in those of whole blood
(256 told). Theretore, we could find out that the de-
tection of 1. sergenti in lvmphoceyte is more sen-

qhpslaieefehel <l Ansal dlle, 1998
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sitive than whole blood.

Also, TFEA test, acridine orange and Ditf-quick stain
were carried out for the credibility of 7o sergent in-
fection of lvmphocyte by microscopic observation. 1.
sergenti i lymphocyte were detected by TEA test and
acridine orange stain. but not detected by Dift-quick
stain.

From these results. the examination of 1L sergenn
i lymphocvte by PCR is sensitive and accurate

method to diagnosis of bovine theilertosis,
Conclusion

We carricd out PCR amplification with lvmphocyies
separated from whole blood of 70 sergentr infected
cattle 1o identify the detection of 70 sergenni i Ivim-
phocytes. To sergentt in lymphooyies was idennlicd
by POR amplification as well as by TFA est and
acridine orage stain. And the detection of 70 ser-
gontd in tvmphocevtes is more sensitive than whole
blood by PCR.
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