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Development of ELISA for the Diagnosis of
Bovine Paratuberculosis
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Monaya Ekgatat, Reka Kanitpun, Wiwat Chaichanasiriwithaya,

Surapong Wongkasemijit, Suree Thammasart and Masaharu Kanameda

ABSTRACT

An indirect ELISA system was developed to detect antibodies against Mycobacterium paratuber-
culosis in bovine serum. Crude protoplasmic antigen was prepared from M. paratuberculosis strain 18 and
used as antigen for the ELISA. Bacterial cells were ruptured in a French Pressure Cell Press and centrifuged
to separate cell debris. The supernatant containing crude protoplasmic protein of M. paratuberculosis was
precipitated with ammonium sulfate and dialysed against phosphate buffered saline and lyophilized. The
optimal diagnostic concentration of crude protoplasmic antigen was 0.1 ug /well. To eliminate non-specific
reactions due to cross-reactive antibodies, serum samples were absorbed with crude M. phlei extract (2.5
pg/ml) in 10% Kaolin suspension overnight before use. The test works well on clinical cases. Further study
is required to refine test performance of the ELISA for diagnosis of subclinical infection in cattle with M.
paratuberculosis.

Key words: paratuberculosis, bovine, diagnosis, ELISA
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INTRODUCTION

Paratuberculosis (Johne’s disease) is a
chronic intestinal granulomatous infection of rumi-
nants caused by Mycobacterium paratuberculosis.
The disease occurs worldwide and is characterized
by copious diarrhea, chronic weight loss and gen-
eralized unthriftiness. Paratuberculosis has become
a disease of economic importance in Thailand.
Besides losses due to emaciation and death of
clinically ill animals, subclinically infected carriers
decrease productivity and increase susceptibility to
other infections.

Diagnosis of clinical disease in animals is
made on typical clinical signs confirmed by the
finding of either gross or microscopic pathogno-
monic lesions of the disease in the intestines and
by identification of M. paratuberculosis. The detec-
tion of subclinical infection is difficult, but can be

done by demonstration of delayed-type hypersensi-

tivity to johnin or to avian tuberculin, detection of
specific antibodies by serology, or culture of M.
paratuberculosis from feces. Fecal culture is consid-
ered the only specific means of diagnosis, but it is
insensitive, expensive and time-consuming. The
difficulty of detecting subclinically infected animals
is the most crucial problem in paratuberculosis
control and eradication campaign. The standard
serological test for paratuberculosis in cattle in
Thailand is complement fixation (CF). The test is
cheap, rapid and easy to perform, but it lacks
sufficient sensitivity and specificity for the detection
of subclinical infection. The recent development of
an indirect ELISA with a preabsorption step using
M. phlei extract to reduce nonspecific reactions has
shown an improved accuracy over the CF (Yokomizo,
1986; Milner et al., 1990; Cox et al., 1991).

The aim of the present study was to develop
an absorbed ELISA system for the diagnosis of M.

paratuberculosis in cattle in Thailand.
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MATERIALS AND METHODS

Bacterial strains

M. paratuberculosis strain 18 and M. phlei
were obtained from Dr. Yuichi Yokomizo (National
Institute of Animal Health, Japan). M. paratubercu-
losis was grown in modified Watson-Reid liquid
medium in Roux bottles at 37°C for 6-8 weeks. M.
phlei was propagated in broth medium at 37°C for
3 weeks and heated at 90°C for 30 minutes. The
cultures were harvested by centrifugation at 5,000x
g for 30 min at 4°C and washed five times in sterile

phosphate buffered saline (PBS).

Preparation of antigen for ELISA

Crude protoplasmic antigen of M. paratuber-
culosis strain 18 was prepared from live cultures as
described by Yokomizo et al. (1985). The live, PBS-
washed bacterial cells were resuspended in PBS
(0.6 g/ml) and ruptured in a cell press (French
Pressure Cell Press, SIM. Aminco, Urbana, U.S.A)
at the pressure of 25,000 pound per square inch.
This step was repeated three times.

The bacterial suspension was centrifuged at
30,000x g for 2 hours to remove cell debris. The
supernatant containing crude protein of M. paratu-
berculosis was precipitated with ammonium sulfate
to 40% saturation. The resulting precipitate was
dialyzed against PBS twice (at 4°C over 2 days) and
lyophilized. The crude protoplasmic antigen prepa-
ration was tested for antigenicity and used as the

capture antigen in the ELISA.

Preparation of serum-absorbing antigen
and absorption treatment

The crude protein antigen of M. phlei was
prepared by using a Cell Press as previously
described, but at a pressure of 20,000 pound per
square inch. Soluble M. phleiantigen was separated
by centrifugation as aboved and concentrated. The
antigen was used in 10% Kaolin suspension to

absorb cross-reactive antibodies in serum samples.

Serum specimens

This study was based on a total of 911
serum samples, collected from 25 M. paratubercu-
losis infected cattle (positive in CF test and bacterial
culture / histopathology) and from 886 non-infected
cattle (negative in CF test and no herd history of

paratuberculosis).

Test sensitivity and specificity

Estimates of diagnostic sensitivity (D-SN)
and diagnostic specificity (D-SP) were calculated as
described by Jacobson (1998). Selection of the cut-
off was determined by receiver-operator character-

istics (ROC) analysis (Greiner et al., 1995)

ELISA

All serum samples including positive and
negative serum controls were absorbed with M.
phlei antigen in 10% Kaolin-phosphate buffered
saline at 4°C overnight before testing. The ELISA
procedure was carried out. In brief, 96-well flat-

bottom microplates (Nunc International, Denmark)
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were coated with the crude protoplasmic antigen in
100 pl of coating buffer (pH 9.6) per well and stored
at 4°C overnight. After washing the microplates
three times with washing buffer, a 100-ul volume
of serum sample at 1:200 dilution was added to
each well and stored at room temperature for 1
hour. The plates were washed as aboved and 100
ml of peroxidase-conjugated Goat anti-bovine IgG
was added to the wells. After an hour incubation at
room temperature and another washing cycle a
100-pl volume of substrate and chromogen solution
(3,3, 5,5' Tetramethyl benzidine) was added to all
wells. Color development was allowed for 20
minutes and the reaction was stopped by adding to
each well 50 pl of 1N H,SO,. The optical density
(OD) was read at 450 nm.

Validation of the serum control samples
Testing of positive and negative serum
control samples was repeated 10 times or more.
The upper and lower limits of the tests were
calculated from the mean of test values £ 2

standard deviations.

RESULTS

Antigen for ELISA

Determination of optimal dilution of M.
paratuberculosis strain 18 protoplasmic antigen for
use as capture antigen in the ELISA was carried out.
Three concentrations (5 mg, 2.6 mg and 1 pg per

ml) of the crude protoplasmic antigen were evalu-

ated. Sera used in this analysis were a strong
positive serum, a negative serum and four other
sera from M. paratuberculosis-infected cattle. Con-
sideration of the signal to noise ratios for these
unabsorbed sera showed that the crude protoplas-
mic antigen at 1 pg/ml was sufficient in signal for
the positive serum (data not shown). The antigen
concentration of 1 pg/ml was selected for the
ELISA test.

Standardization of serum absorption
treatment

Crude M. phlei antigen was used as serum
absorbent to remove cross-reactive antibodies in
bovine serum samples. Positive and negative con-
trol sera (1:100 dilution) were absorbed overnight
with crude M. phlei antigen preparation before use
in the ELISA test. Five concentrations (5 ug, 2.5 ug,
1.25 ug, 0.63 ug and 0.31 pg per ml) of M. phlei
antigen were evaluated. Absorbance readings of
the two control sera were summarized (Table 1). It
can be seen that the absorption has a small effect
on the positive serum (7.6% reduction, from 1.675
to 1.547), but a significant effect on the negative
serum (560% reduction, from 0.326 to 0.163).
Without the absorption, the ratio of absorbance
reading of positive and negative control sera (P/N
ratio) was 5.14. Following absorption, the P/N ratio
was increased. The largest P/N ratio (9.97) was
observed when 2.5 ug/ml of M. phlei crude antigen
was used (Table 1). Absorption of serum samples

using 2.5 pg/ml of M. phlei antigen was selected to
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ensure a high specificity.

Diagnostic sensitivity and specificity

The estimates of sensitivity of and specificity
of the ELISA were calculated from a test of 911
serum samples. Of these, 25 samples were col-
lected from cattle infected with M. paratuberculosis
and 886 samples were from cattle which were

considered to be non-infected. The absorbance

n 11 atun 2 2544

5

values of positive serum samples ranged from
0.110-1.128 (data not shown). Frequency distribu-
tion of test results from infected and non-infected
cattle was analyzed. A cut-off point based on
frequency distribution at the absorbance value of
0.254 defined a high diagnostic specificity (Table 3).
A modified ROC was constructed based on our
results (Fig. 2). At the cut-off ODg, of 0.165, the
values of D-SN and D-SP were equal (90%).

Table 1 Effect of different concentrations of M. phlei extract on antibody detection by ELISA.
M. phlei extract (ug per ml)
No-abs 0.31 0.63 1.25 25 5
Positive 1.675 1.593 1.565 1.608 1.567 1.547
Negative 0.326 0.196 0.185 0.181 0.158 0.163
P/N ratio 5.14 8.13 8.46 8.88 9.97 9.49
oD
5 -
Pos. + Abs
154 NG e Neg. + Abs
Pos. - Abs
Neg. - Abs
1 B
05 A
.................................................... Two fold serum dilution
° I I I x 100
1 2 3 4 5 6 7 8 9 10 1
Figurel Reduction of non-specific antibody reaction. By absorption of bovine positive and negative

control serawith M. phlei, thetwo reference serashowed agood distinction of antibody reaction

asdetermined by ELISA.

(Pos. = Positive serum, Neg. = Negative serum, Abs = Absorption with M. phlei lysate)
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Changing the cut-off values along the horizontal axis
from left to right indicated that the greatest diagnos-
tic accuracy (99%) of the ELISA was achieved at the
cut-off of 0.2564 when D-SN and D-SP were 76%
and 99.7%, respectively.

Validation of serum control samples
The mean of absorbance values, + 2SD, is

used as a cut-off in ELISA. The cut-off values for

11 21U 2 2544

strongly positive and negative serum control sam-
ples were 0.809-1.289 (1.049 £ 0.240, N = 577) and
< 0.083 (0.069 + 0.014, N = 325), respectively.

DISCUSSION

The lack of an accurate test for the diagnosis
of paratuberculosis is the most important problem

in paratuberculosis control and eradication program.

Table 2 Performance of the ELISA test for diagnosis of bovine paratuberculosis in comparison to fecal

culture and histopathological examination.

ELISA Fecal culture and/or
cut-off Histopathological ELISA Test
ODys50 Exam.
Positive Negative Dsn% Dsp% F(-) F(+) accuracy %
rate% rate%
0.086 0 372 100 42 0 58 40.8
0.142 2 388 92 85.8 8 14.2 85.9
0.198 2 106 84 97.7 16 2.3 974
0.254 2 17 76 99.7 24 0.3 99.0
0.31 5 3 56 100 44 0 98.8
0.366 0 0 56 100 44 0 98.8
0.422 2 0 43 100 52 0 98.6
0.478 4 0 32 100 68 0 98.1
0.534 3 0 20 100 80 0 97.8
0.59 0 0 20 100 80 0 97.8
> 0.590 5 0 0 100 100 0 97.3
Total 25 886

Dsn = Diagnostic sensitivity

Dsp = Diagnostic specificity

F(-) rate = False negative rate

F(+) rate = False positive rate
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Considerable efforts have been made towards the
improvement of diagnostic tests for the early
detection of M. paratuberculosis infection. Most M.
paratuberculosis-infected animals are in subclinical
stages because of the slow progressive and chronic
nature of the disease. The inability of existing
diagnostic methods to accurately identify subclini-
cally infected animals means that many test nega-
tive animals may actually be infected with M.
paratuberculosis.

The fecal culture is the only specific
diagnostic test for the detection of subclinically
infected carriers, but the prolonged incubation
period required makes it impractical, insensitive and
expensive to perform.

The CF test has been the standard test used

for paratuberculosis in cattle for many years. Overall

Dsn/Dsp

120 7

the CF test has low sensitivity and low specificity
(Colgrove et al., 1989; Rankin, 1961; Sockett et al.,
1992; Sherman et al., 1990). The CF test had a
sensitivity of 70-80% with clinically ill animals and
10-60% with subclinical carriers (Sherman et al.,
1990). CF test has a wide range of specificity, from
50 to 99%, (Ridge et al., 1991). Moreover, several
reagents used in the CF test must be freshly
prepared and standardized for assay quality control
making the test complex and costly to perform.
The ELISA offers many advantages. It is an
inexpensive, sensitive and specific tool in the
diagnosis of livestock infectious diseases. The
reagents are extremely stable and commercially
available. The improvement of the ELISA for paratu-
berculosis serologic testing by absorption treat-

ment of sera with M. phlei before testing allows

2 A

100

60

20

—o— Cut off
—= Dsn

—&— Dsp

0.086 0.142 0.198 0.254 0310  0.366

Cut off

0422 0478 0534 0590  >0590

Figure2 Receiver-operator characteristic (ROC) curve for the ELISA for the diagnosis of bovine

paratuberculosis.
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detection of antibodies specific for M. paratubercu-
losis (Yokomizo et al., 1985). The absorbed ELISA
test described here has an important role in the
diagnosis of bovine paratuberculosis in Thailand.
Review of literature indicates that the reasonable
estimates of diagnostic sensitivity and specificity of
the absorbed ELISA for paratuberculosis in cattle
are 4565 + 6.7% and 99.7 + 0.3%, respectively
(Ridge et al., 1991).

The usefulness of ELISA depends on the
selection of a cut-off which accurately separates
test results into positive and negative categories.
The appropriate ELISA cut-off values are selected
based on the intended purpose and the risk of false
positive and false negative diagnosis. Standard
receiver-operator characteristic (ROC) curves, plots
of true positive rates against false positive rates, are
useful for selecting a cut-off when relative costs of
false negative and false positive diagnosis are
known, but are not so useful for selecting an
optimal cut-off for a screening or confirmatory
assay.

A modified ROC curve, on the other hand,
plots the true positive rate (D-SN) and the true
negative rate (D-SP) separately for a series of cut-
off points that are represented on the horizontal
axis. The effects of a cut-off selection on D-SN and
D-SP are clearly demonstrated when different cut-
off values were selected along the horizontal axis.
A modified ROC was constructed based on our
results. At the cut-off OD 45 of 0.165, the values of
D-SN and D-SP were equal (90%). Changing the

cut-off values along the horizontal axis from left to
right indicated that the greatest diagnostic accuracy
(99%) of the ELISA was achieved at the cut-off of
0.254 where D-SN and D-SP were 76% and 99.7%,
respectively. The sensitivity and specificity of the
ELISA obtained in our study were similar to those
reported by others (Ridge et al., 1991; Milner et al.,
1990; Collins et al., 1991; Cox et al., 1991)

In the present study we developed an
absorbed ELISA system that has a comparable
sensitivity to that of the CF test for detection of
antibodies against M. paratuberculosis in cattle in
Thailand. Based on our preliminary results, a cut-off
0D, of 0.254 when the sera were analyzed at a
1:100 dilution seems of be appropriate. The high
specificity of the absorbed ELISA indicated that the
M. phlei-absorbed ELISA had an important role as
a test for the diagnosis and control of bovine
paratuberculosis in Thailand. The major benefit of
the test appears to be the potential application for
use in large scale surveys, as it is less laborious and

more economical.
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N15LaNLTa Avian reovirus Wag Staphylococcus aureus
°lu”l.fimzm17|u, ﬂﬂ’ﬂﬂﬂ’lﬁ“ﬁlﬂﬁﬂl, U
Isolation of Avian Reovirus and Staphylococcus aureus

from Broiler Chickens Associated with Arthritis

Taend aunst u' gla daudn’ welind weadias' waz anan ngasern?
Chongmas Antarasena’ Umai Bilhmad' Porntip Prommuang1

and Ladda Trongwongsa?

Abstract

A virus was isolated from hock joints and rectal contents of 38 days old broiler chickens from Krabi
province, Thailand. The lame birds showed signs of depression and bilateral hock joints swelling. Autopsied
lesions of affected birds were accumulation of purulent exudate in affected joints and inflammation of
synovial membranes. After primary isolation in allantoic cavity of embryonated chicken eggs, the isolate was
grown in chick embryo liver (CELI) cell cultures. Haemorrhagic embryos with slightly dwarfed and necrotic
yellow-green foci on the liver were the main lesions observed. The cytopathic effect (CPE) characterized
by syncytium formation were detected in infected CELi cells in the first passage within 24 hours
postinoculation. The isolate virus was adapted to replicate in Vero cells and the CPE was characterized by
focal areas of cell fusion occurring 48 hours postinoculation. The indirect fluorescent antibody test
demonstrated viral antigen and granular fluorescent masses in the cytoplasm of multinucleate syncytia.
Cross-virus neutralization test revealed an antigenic relationship between the field avian reovirus isolated

and the reovirus strain S1133. Transmission electron microscopic study showed the nonenveloped virus

" gudidauazdu mslan “madnals enevjs  Samdnunsdzassuse 80110
Southern Veterinary Research and Diagnostic Center, Tungsong, Nakhonsithammarat. 80110
2 01 200 TRSUMEE INHAINATY LIAARANT NPIMWHUIUAT 10900

National Institute of Animal Health, Kasetklang, Bangkhen, Bangkok.10900
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with 60-80 nm. in diameter and icosahedral symmetry and it formed crystalline arrays were observed in
the cytoplasm of infected Vero cells. The virus, designated Kb538/40, was classified as reovirus. Coagulase
positive, Staphylococcus aureus, were also recovered from affected birds and considered as a secondary
invader. This report confirmed reoviral arthritis/ tenosynovitis in broiler chickens in the southern Thailand.
Key words: broiler chickens, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus

aureus.
UNARNEa

Irinsznseny 38 u annvhiulisnelatanszen Sadanazl u aseaniedu Sdetuou
o ﬂﬁwmﬂmir;hsmﬂwuuuﬂﬂuhockjointLLm@'@q“ﬁ@ﬁm uvmsueniels¥ Tnsdasesinadn
allantoic cavity 1°ﬂ1ﬁﬁnLL@x CELi cells M39anLAN13708NLTTONAN " UAd TUIALATIUNTY LAY
Wundenieny waeiiaau aulu CEL cells wumend nwaesmadiuuuy syncytium forma-
tion deiuanld snsauAnlalu Vero cells msaawy CPE Wlunguaas cell fusion Eufuafinzeside
avian reovirus Tmmﬁ@uNﬂuV\I@u'ﬂ@Lﬁ‘ W msanunngizean 9l cytoplasm 289 syncytium cells
QNN crossvirus neutralization test el Awanld nansnfiannladlaileBuyudsuaniy
ﬁi@ﬁ?ﬂ avian reovirus  LF17U S1133 Lﬁl@ﬁﬁ infected Vero cellsiﬂmm@ﬁamﬁm@@mmﬂ%L@ﬂm@u
WULAT 9 BRI ﬁ]i’J@WU‘ﬂuﬂ’]ﬂifJ? Tunguaeg Reoviridae 3114 icosahedral mmm 60-80 nm. lu
cytoplasm TeuiTAd Bunidele¥ 49 sy Ko538/40 AnMTueNFauLIATIGE wuite Staphylococ-
cus aureus mumwiummnnu coagulase Lﬂummmiﬂsn@u mmuuﬂuﬂumimmim reoviral arthritis/
tenosynovitis unalaaestszmnalne

AN °’1ﬁmw: 1ﬁﬂitﬂﬂ, CELi cells, Vero cells, syncytium formation, avian reovirus, Staphylococcus aureus.

A (Shane,1997)Ineianatinnisfnamalad vizaida
WUAT BT ALAEINUTaNATRATINA WA 161

Tatouazitioydedn, vlulienadl e

WeeannnIseIe 1981UNT LU LLéﬁ’][{]LL@Z

a a

FNRULNTHA  WTBANNNIIRALTaAUYTY

[ '
a4 A

dweidlu wwnyvinlidauazitaydednt ululn

= ZI/ dy o a a |d| o o
N‘V]\‘]Lsﬂﬂvl,']? BASLLANLTE WA TATURASNWL
1neIATIADLTR avian reovirus \Te Mycoplasma

synoviae LATLTD Staphylococcus aureus

(van der Heide, 1977; Rosenberger and Olson,1997)

e avian reovirus 1y QI R TS TN
13m viral arthritis/tenosynovitis tulnuasliens
ugnannii ganaliminanguainisveslsnlu
sruusinee TAun s2UUN19AReI1NT (Dutta and
Pomeroy,1967; Lenz et al.,1998) M1aiAuune la
(Sahu and Olson,1976) \{u wwRYFe 1LMeTN
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293N139ATND M THALINA IWANTENg (runting
and malabsorption syndrome) (Rosenberger and
Olson,1997) Watifli double stranded RNA virus
Anogflungu Reoviridae H capsid 2 Tul3H envel-
oped H31l$19ULU icosahedral (McNulty,1993;
Rosenberger and Olson,1997) WLN197LUNAUR
X . 2 da
e reovirus At dszinAialaniy
g6 MN9INNI9LAL LA Wood et al.(1980) ANt
¥ o .
@ reovirus uenlAlulszma wigewEnd
WTBNUNANT 1essiull uavilu wudnd
1 ¥ =
adneder 11 @lslnid e1nsuazAIINgUELe
weslsaTuAUaNg 19 Biae AU
X . X e w
viala5 wazn1an@alad 1da d19nne
(Rosenberger and Olson, 1997) WaNaNTEINL
dlnugilalosianisfinlme reovirus 9 Ny
nsiinlsaluliengsening 416 “Unnviusi
Awla sneny 7 “dad lndaasonlse reoviral
arthritis a¥N4® 91 hock WAy stifle joint LN
a £ = = z// v < v %
arand1aReqviTena asdneils nnelude

= = =
Ariuaanad " waesl (serous exudate) U9398¢
VudutTnatiuazguiazuan dnduwuy
FaaniiaAn1stl aRniueeedeLiiasanniiafibro-
sis. M lElAaeld "wnsowedeusa llunaa
Uaze1The  AsRNMinanasetnasmLsg
al o ] [~3 QI dzl U
wudaouliueszuniulugainsay iazaie
Wagannena 1981117 (McNulty, 1993)
‘Y8 Staphylococcus aureus WIS
a a 1 = v o A
uwuANEelungx Staphylococcus Hineiii20  1F
Inamianl¥nanuaniun1me au  coagulase
1 :// dl 1 Y a o o= dl o [
wihilunnaliifalesalu mdtdn %1 Anyuazwy
Iespa M lvdeuaziBiaydednt u nszgn
uazlanszgnént U (osteomyelitis) TIBIANL

wlu ﬁmaimﬂmwﬁ"@Lﬂuﬁgmmiﬂ%@ummm
navLinlsm reoviral arthritis (Skeeles,1997;
Shane, 1997; McNamee et al,1998) aNA N
W‘l_lmﬁﬁm%"a S. aureus TunszL 1ABA (septicae-
mia) TngsTniRnAmsudsnaRndelaF ﬁlw]‘ff'i
NARRANAU (immune suppression) 1t tsAfnTuls
lslainansiinsaluli uwazlsaundng wuide

'3

Wlainlanidudloym Ay lunfuna-udwug

9

Iriile (Skeeles,1997) e S. aureus avanAro
ANRmisresln (Kibenge et al,1982) Lialin
UIALNA K1 ANN30LUALILUTRANFNY LTDAY
£ [ 1 o Y v a o L%
i fanne wazunshldedalndipas vinliide
o = N = = |
ANt U wan Huues” @aavisaimassagnigly
TAdasaziiauuda  aulussssiaalunsew
= L = o . o
Wan tnlasazmsRaunay  uFaNsannIe

. . .
QENUTI1LIN Tndasluinaanlng
(Skeeles,1997) wuniaiialsm slulidaseny s-
16 “Un1i uazenamie 909 20% 89N
(Shane,1997)

" - . X

HE31E9UNNIFRAT reovirus SANALITS
S. aureus lAllafy AI8INNT lameness i
panglseimanalanidss MacKenzie and Bains
(1976) WA Kibenge et al.(1982) $1891UNNTHEN
¥z - Y o d
wWana asannanndarnlnflssmaas maLae
McNames et al.(1998) 91ea1un13wLisaidsvine
lafuaumnila Sharifah et al.(1989) $1891%40NT
Walsandssmannads  auludsewndlng 3
T9auaz916i3(2531) AeaanL NAN UG D1TE avian
reovirus 1AgAT enzyme-linked immunosorbent as-
say lursune-udiiugliile Inld uaslniiie
oL wal a Ao a
Tetlsvdflnaniinig nszgne AdmsnsLasy
Wulndiuwazld w1y e vieluflssdRnng
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W A9aIN19aINae Tnewuludnsn asaus 10-
85% ryﬁ’qﬁumﬁﬁ@fﬁﬂimmqﬁmﬂﬁﬁﬁmﬂﬁ@
o a d’l/ al' [~ v a ¥
uunriinseameniy wsuiassaedlsade

dl v o = QI o dl 1
wazifiaydednt vaedu ey Wasaanln
ngazy AaNITasianfsuelsnAdNefy

snEuiarnafenIsuenLazi Al

X da Y I
deniilu wsgaeslsadenazitioydedant uly
Tanseneinulunialsaagilszmalne  wWald
Wuunanislunismaupuuastlasiulsald
TN E AR Graat

L4 a
AlnsaluazIannsg

“mitlae
Tnnszneang 38 uanvifuliawin 3000
Fanenatatanszan daudanssd U A9
=3 a v ij/ v [ a 1 v
AN9TN Hdar1uoNye 8914 Tnlaenmuladla
ol/ ¥ aa 0 o o
waziauuta  dszdinismidaduilasiulse
o 1 1 3 ¥ o )
ananisthauazmelilisey 18pee BT s
gnlitsanuauy 2 69 Wvnsdu msh
AutRatwazdu nslsn “minia’le

ANFHNEINLAZIAL AR LN ND WENLTD
vinnsdu msaantitoedis 2 6o wy
o ' L. P o o
Muealude1n ‘91 hock joint WATHIABRAAY LEIR
ydednt u ederzniglunusiu daw e uay
. . ma oA o 4
AANILBSENLINLALHADAAY NURANUIADAAS
Wusaateadaaznielu unilawdluinen
10% buffered
4 - . X
Wasuwlamisqanesanen  aunsueniae

formalin  LtNBM39aN1T

1§ udeiudeusrasamainielu vasnax
fuuazls uazanl” 'sudane aedlitawdi

ANFINILALENYINIY 10% organ suspension
1 phosphate buffer saline (PBS) pH 7.2 fTuuen
¥l (supernatant) 88N WININTBIHIU
NIANHNIAY A 0.45 um LUFAetIR 80°
Caundnaglfusnidalng nsusnideunaiiae
Wiusetsadaaznialulduntles wala sy ln
wazswab 1agtuaNTg ludaan

lnneaawazlalnin

annvie-wiliiuglniiangesu 7ides
nelupen niveaedaes AutRdaLardu ns
Tsa “mrinaluarliipeaviinguilesiulsale
ﬁﬁuﬂﬁﬂiuﬁﬁﬂﬁ@mmﬁ 37°C laifln ‘aumiks
W lisFen chick embryo liver (CELI) cells
dleeny 14 du @n awhenldifesauenide
1% (dleeny 1011 3

AR LN REILAT VNS IR ESLTRE

adT i lunsuanideled @ 2 1iin Ae

1. chick embryo liver (CEL) cells Leiaeis
Tnenanzsiu embryo lailidneng 14 Ju vawn
gineilis 0.25% trypsin LHiTeIN 0.3-0.4 % cell sus-
pension TuawnsiaeaTadTisznandas Eagle's
minimum essential medium (MEM) & tryptose
phosphate broth 0.3%, fetal calf serum 10%,
WudTaauwar sl indaduaoindudu
AYINE 100 gHALAZ 100 1NL/NA.AVHANALLAY
NaHCO5 1.125 {n./u4. iealus 6well tissue cul-

ture plate § coverglass agnialu aulu CO,

1
al

incubator N1gEUNY 37°C uazd CO, 5% Uu 14

d” A ol o
LENLIALNDLIAANDE 3 TU

2. Vero cell line (African green monkey
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Kidney cells) NZiaealia v ALLTAGTIE
'Julseneiuiets CEL cells o L-glutamine
0.03% il uilsznausan uazdl fetal calf se-
rum 5% L’@gmlfm@ﬂu 6-well tissue culture plate
@‘uslucozincubatorﬁ’mﬂ%uﬁﬂL%@”Lf;i?” Slowrad
Hang 13U

vialas
& ) i O
18 avian reovirus 81914 S1133 WlUTe
1% #n9Be @ethmnziasalu chicken kidney(CK)
cells HN4A115 A3 41N Veterinary Research Insti-
tute (VRI) UseimnAnniaide dnsnmnziaes i Vero
dl s vl :// = o U a
cells Niguelaan 7 a3 andunldiduany iy
T T A G

ANYUTSTHUAZABUNAINALAY
Qdo‘/ |dld a vy J d’/ .
wauRTNINNNYNANIRNIZFBLTE avian
reovirus 16191 $1133 (l8FuANDATIZIANN
VRI Uszindaunacie) was Rabbit anti - chick 1gG
FITC (Sigma®) ei atlialef 1nes indirect

fluorescent antibody (IFA) test

mswFawnlaulasduyudsusaida avian
reovirus LASY S1133

VEIAIT avian reovirus 1T S1133 17
nuazanlineaas a1g 1 1hew faz 0.5 1a.
wie Ay a2 uay 3 aageley
g Wnnszu L’ﬁ@m"l,ﬂ"wm@m Fay 1
un, WA 7 mmmm@m‘q avine g ling
@mmuauuwﬁm i -20°C uazsngulu
waterbath mmmu 56°C W1 30 WA nawld

NA BU cross-virus neutralization test
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75 15 “Auwng U9
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mauanidalay

ymsuenigelny faannsselui

1. nnsusnidalay Wldlasin

vdethainl m@qﬁlaq%’mmmmmm
meluvannan ruuazln wazanl” autlane
24 allantoic cavity (AC) a4lalidnang 10-11
U Wa3az 0.2 WA, FiatNay 7 Nae A9anIg
wasuuases embryo L% chorioallantoic mem-
brane (CAM) laifinAimemasdn 48 dalua 1
allantoic fluid M @UM’]L%@ Newcastle disease
virus (NDV) Taeidd Haemagglutination & haemag-
glutination inhibition (HA&HI) test 'aUAL embryo,
CAM uae allantoic fluid 1NALIAsaNRY TTuuen
1l een andn AC seslaligalual vinsedn 2
passages Lﬁi.ll,%ﬂvbf? [N passage ‘171| 3 ‘171| -80°C
e N zuenigeli CEL ells

2. nnausniE@elu chick embryo liver (CELI)
cells

vihdnetnainl sedsy embryo, CAM WAz
allantoic fluid AMn@aasinauanidallelidn pas-
sage 7 3 uATLULATIN IR Y CEL
cells 873 TUNGUAZ 0.2 NA. FAIBENAY 3 QN
aul 37°C 1u CO, incubator 11U 1 dalua G
mmﬂ,@mlﬂmm fetal calf serum 1% ausalu
CO, incubator MFIANENT NAINUBILTAR (cyto-
pathic effect, CPE) Vgﬂf?ul,ﬁ@ A3ANL CPE Uszannd
50-80% LAl culture fluid 1agl freeze and thaw 1
A vhanwnziRzeseT CEL cells 7im 113ian 5
passages Aawnnziasslu Vero cells

3. nasuenigelis Vero cells

111 culture fluid 289 CELi cells 11 passages
71 6 mnziaelss Vero cells a7¢) 1 94 ¥quaL 0.3
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M5 15 “Auwng U

NA. FIBENAY 3 NQH auft 37° C lu CO, incu-
bator Wt 1 Falue B NsAETeE fetal
calf serum 1% ausialu CO, incubator M99a CPE
NN §1MPIANLCPE Useann 80% 1naas bl
freeze and thaw 1 A3 udth culture fluid ld
LWW:L%@TL& Vero cells sgmsl‘vlli 11 serial passages
114 Vero cells fiadn 6 Afa A5 A7 e
1o 7 -80°C

nsagaalazdsanylunganls Liumn

1. dlm S wazmeniuefinveslnog
mmq@m%@ Infectious bursal disease virus(IBDV)
Tmeidt direct FA test (fa9nnA uaziiling, 2536)

2. P39ANIAAITE avian reovirus 114 in-
fected CELi cells wae Vero cells ‘Emmwwugm
el Tuenldlu CELi cells 2 A% UAZ Vero
cells 1 A%a 1Eeams9any CPE vhimadTiat LY
coverglass Memdeendely CELi cells 24
dalaauazlss Vero cells 48 . 1N&N9dae PBS 1
A%a wdautlu acetone 1% 10 1T A1
coverglass NM39lALAT indirect FA test AN
33N13184 Kawamura (1977) A399N"3RAIER avian
reovirus ARENAeIWgoals 1w

N19%1 Cross -virus neutralization test
1475 alpha-neutralization test L1l con-
stant-serum variable-virus nlaf Aanalaw
dum 7 2 faede Ae @elhF #1989 avian
reovirus 1T S1133 uavidedeciinuenld
LAYARINIINA DL T 2 LATUEALANIINE
el Vero cells i 7 A%a thideled vt 2

L91 HLABANNNTIY tenfold dilution BIauA

11 21707 2 2544

15

aziy 107 B9 10° 0 wdelh¥ wsiay wmsuiy
lawesBuyuTsuanizaeide avian reovirus
A1 $1133 7138419 5 Wi1 Auawwini 1
aun 135010 wtlu waterbath figauvnil 37°
C UM 1 1. WAT inoculate AUN NUFAE dilution
30704 0.1 Na./MQN UU Vero cells 818 1 U
Fiaealis 48-well tissue culture plate 'K HAY
4 vigw Wevidely Tivaundesy vdseulu
CO, incubator WL 1 4. WFixeNMNSIAL T
T8 fetal calf serum 10 U w0 13004 05
Na./mgu ausa’li CO, incubator 31 virus control
vwaeaiu usld MEM unulaesduyud
5lufui 8 ghunanisiin neutralization test
seadelh usas WU UIHIATUILAN TCIDg,
UaY neutralizing index (NI) AMNAEARY American

Association of Avian Pathologists (1980)

N19ATIAAIUNADIFANTTAUBTTHANLAE
NARYRANTTAUBLAAATAULLILAIL 3 B9
NIU

UFUNIIATIAAIUNABIqANTTAY
§9904A1 U1 infected CELi cells Lae infected Vero
cells ﬁLgﬂ\iuu coverglass LAY inoculate L%@
1§ Auenld Famzideslu CEL cells Wae Vero
cells 2UAD UM 4 UAY 6 ANIANNAGL
Lﬁ'amwwumﬂﬁm CPE 50-80% %41 coverglass
1NEN9EaE PBS 1 As Ul 10% buffered forma-
lin 24 9. WnAsaNmae” haematoxylin&eosin
(H&E)
NABIFANTIAUFITNA

M39ANFLNA inclusion bodies A9

MFUNIR9IAANENABNANIIALIBLAR
AIDULLILANL 9 'B9ENU (TEM) LiNeAnmgL
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SnauazdnEuraedeln nuanld Wi
fmeina infected Vero cells NziAtade s

Fiueinly passage 7 7 INNIAEUL 18 T3, (AR
CPE 321101 50% A19698l phosphate buffer (pH
7.0 7 2°C 3 %4 fix §98 2.5% glutaraldehyde Uaz
1% osmium tetroxide 71 4°C ANNANFL K
A191N17dehydration a2l alcohol series @fm‘ﬁu
infiltrate WaY embed A9l epon mixture L‘Wlfaﬁ’]
HuuRen 6in section 19 ldaunm 700°A flandae
~ uranyl acetate WaY lead citrate 11 lmnsasag
NABIANITAUBLAAATDUULILAIL 4 'B9HIY

(JEOL model TEM-1200)

nsLeanNLdaLuANLZe

Ypnatineadansnalulaunlen Wqla
s 1m WAy swab 1eauanAeludean Wi
{7811 blood agar k@< MacConkey agar aL7 37°

Z// A dd‘d o

C WU 1824 Tx.antuanniAlalNNaN Lo
NANYY ~ 11909 a9 J hemolysis 1L double
zone L blood agar uazluia3yLu MacConkey
agar ¥1EANTUATN WATNA AUN1eTLAN A
S aImNNATURY Carter and Cole (1990) LAY
Barrow and Feltham (1995)

o X Y .

daanuenting auniaannlafasn
FuaaTn tneRd agar disc diffusion test AN
NIRNTFIUURY National Committee for Clinical Labo-
ratory Standards (1997)

NSATIANINIANELNFINE
o o X 4. 4,
fqetilattieadaarnie luiiwg i
10% buffered formalin 4a3 embed MeN131WL
FAlANANILN 5 luATauuAdtanGas” HE

99an191 At ULl aIN19qanensIne s
NA839aN97ALIEITNA

NAa

Qy Qs
nan1suenidalag
A o % A o
annsansiatieinl reuteydeusy
24 o v
geamalnielu vaenan Suuazls uwazanl
qutlae W AC veglelidn wudnlalidnd
al o 1 £ o Yo
Anfietne aenan fuuazla wazanl” au
¥ 1
lane meFaLs passage k3N TUduUR 3-5 AU
3 Wes aulddniandaediuteydeuas
gaamalnigly anely passage N1 2 uay 3 lu
JUN 3 Uaz 5 UAdRA AWK 4 Wag embryo
WATZLN5Y HAFR " WAY (haemorrhage) FLLAY
¥ = 1 1 d’l a A
ufiaunalvn aranuvdenilane” waes
dla s dl 53 a
VRGN CAM FI39anLAALLieRAIe " 119 1uIA
danandinvyanszataun CAM  auldiingisin
iU 7 1893 ATANL embryo NUUNALAN
1 a o 2 a ] dslj
ndnUnd Fusazsniaualn nuvdenile
Ae RS
AINN13ATIA allantoic fluid 1AEAT HAGHI
4
test M999 bWL T8 Newcastle disease virus (NDV)
d e e " oo
Wanfaetng embryo vedlelnfninng
v
Tu passage 3 wnzimalu CELi cells m3aany
N19AACPE agesamdanialy 24 u. T pas-
sage 3an Huuuy syncytium formation (Figure 1)
A o ralla il/ o a
Aocslasadnanmeley azunglyl Ae cell fu-
sion Tuiudnlilazaan wu giant cells antiag/lu
4 v
BVNTIAENLT
%4 ]
wananiliesn culture fluid w89 CELI

1 k4
cells lu passage 7 6 wnziaealy Vero cells
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Figurel

RIanLl CPE Tusuft 2 ndvigenide Wi
syncytium formation W‘LIL‘ﬂuﬂ@:u cell fusion 11U
monolayer Lﬁ’ﬂﬁ’] serial passage T Vero cells CPE
azifnatinemni daus passage 7t 2 Inemsaa
WLl 24 T vAsa il syncytial
cells azflaunaluey wun19Aa CPE 11490% 284
monolayer (Figure 2) Lil‘l’ﬂﬁ'] infected CELi cells
WA infected Vero cells flanmae™ HYE msany

eosinophilic intracytoplasmic inclusion bodies ey

Syncytia-type CPE in avian reovirus-infected CELi cells.
a) uninfected culture b) infected culture.

multinucleate syncytia IBIVIARY BITHA 1D
a5 PuanldBandn wew Kb538/40

HanIsAgIanIzIsaNytuganls 1un
1. annsmseaside IBDVIwEaide
f wazseniefteslritoefa e As9a
siwuide 18DV 10 direct FA. test
2. ANN13U infected CELi cells WAY in-

fected Vero cells NIA3IAUNTA avian reovirus
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Figure2 Focal areas of cell fusion of the adapted avian reovirus strain Kb538/40 in Vero cells

a) uninfected culture b) infected culture.

TeA3 indirect FA. test MTIAWLINTTIFALL 3
ﬂﬂﬂL%ﬂ avian reovirus 1 cytoplasm LaZENawL
n9Gagl vaasnguaynialey danwuziily
il (granular fluorescent masses) nszae’lu cyto-
plasm 284 multinucleate syncytia 114@@25%@ N
UM (Figure 3)

WANTSYIN cross-virus neutralization test

a1nn19v ey danalataduin &

1 d’l’ o all Y o a dc\l/ 1
semanaitaled Auanlaiulanlefauyudsuse
L%‘ﬂvl,'ﬁ/ #1989 avian reovirus  bAT1 S1133 WU
FNTANININA 8L W1aRN AT LauR
FFUANNLFADLTD avian reovirus  LATW S113316
ImefAAT NI WU 2.0 9% homologous antiserum
o . . v 2
qAn NI Wi 25 A1 NI aeaialnd wia ag

e C Xy e v &
WANANaT 0.5 1 Add@alnd Nuanladluige

avian reovirus
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Figure3

Intracytoplasmic fluorescence and large granular masses of syncytial cells inoculated with

avian reovirus strain Kb538/40 a) infected CELi cellsb) infected Vero cells.

(Indirect fluorescent antibody test).

HANNSAFIAAILNADIANTTAUDLAAATAU
WLUAIL 3 BINIU

A NN13UN infected Vero cells £129a11
ayn Aty fdoandesqanssaidiannsanuLy
a1 9 29U AgaanLngNaeteunialed
Geafluunoaglu cytoplasm 89188 Fhuide
105 Tunguaee Reoviridee HAnwouziilumn
widat (icosahedral) & core agjM79NA"9E capsid 2
143131 enveloped Rl “uringueinane 60-80

nm. (Figure 4)

HANNSLENTaULATISE

annsinten la fu e way swab
yaamann e udiaunredlntasnmi L blood
agar kA< MacConkey agar N1TOUENLTR Sta-
phylococcus aureus ldannynadengiwnzidia tng
X PPN Py Aa A
WdanuanEannizlanlalat~ masanes

hemolysis 11 double zone U4 blood agar (Figure
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Figure4 Electron micrograph of reovirus strain Kb538/40 isolated from alame broiler chicken in the

cytoplasm of Vero célls.

5) uazlaita3eytiu MacConkey agar #3tl319nau
a a A o a ey
AR~ WNINLAN WaKlNne  aunieaaai ina
Mobile (-), Catalase (+), Oxidase (-), Oxidation-
Fermatation (F) WAz Glucose (+) Bau Aedniilu
4 4 1
\inlungw Staphylococcus uazimanuen i g
19nAUN1INA AU Coagulase, Dnase, Mannitol
4
waz Maltose W madnilui@a  Staphylococcus
aureus (Carter and Cole,1990; Barrow and
Feltham,1995)
4

A1NN1INA BUNNAMK I TRNTRADEN
% a I dsll = .. |
AUAATN WL @aimnnla (sensitive) Aaen
Bacitracin, Cephalothin, Chloramphenicol,
Gentamycin, Kanamycin, Novobiocin, Polymycin B

4 4

wazSulfamethoxazone+Trimethoprim UAZITRAD
(resistant) Ba811 Ampicillin, Cloxacillin, Erythromy-
cin, Lincomycin, Neomycin, Norfloxacin, Oxytetra-

cycline, Penicillin G WaE Streptomycin

NANNTATIANNAANLNTINE
AINNI9AII9DLLTANIAANLINTINGT WL

deuuaTiBagLlsnanan (coccoid) W nodular le-
sions melutlan fvalanuiindennagin
heterophil, macrophage WAL lymphocyte
cellsLLmﬂﬂf;Ju'ideL”ulaﬂé’ﬁmﬁﬂﬁq‘lmm:
wmﬁﬂﬁ:uﬁﬂ@ﬁm 1 'quﬁﬁuwuﬂzju

lymphocyte cells ﬂ?t@’]ﬂ'ﬂfgj?ﬂﬂ“‘] portal area

Ja150d

lepdasn, unwululinsenandandn

4L X . .
nszdafall ladasw meannisdeuanuaylil
- 2 @ a o o
wasulug nsvn vmaeslspaiu™y ATy
dl a ldl o Y a ¥ o 1
\Wasanniuang wwnnvinliifadedn, ululn

¥
ANTULINITA avian reovirus ANNFARENS “Bdla8
v
ana AN maswNIasaf b3 Guneratne
¥
etal.(1982) ANBINIFULINITD avian reovirus WL
al o 1 % A .
n13RARARENadn yolk sac (YS) ¥9@ inoculate
avlu CELi cells {Wignan a fmonwla vsie
¥

miLLEIﬂL%‘ﬂ avian reovirus WALl virus titers 114
o ¥ | o | ~ X Py
seAU shae ausdaeeeildlunsuanide §n



N3 13 “ammd T 11 atfuh 2 2544 21

Figure5 Saphylococcus aureus (B-hemolysis) on bovine blood agar.

Tigaanszazuanimalily passage usn usidn
Ifieaydaaznmanunend niwuedembryonia
CELi cellslu passage # 2 Tunnsuenide avian
. 1 :I/ aslj N o 1 2
reovirus AN ndaaTuasell Ansaetnadn allan-
toic cavity (AC) Wililqailsy sAiNauanimalo

| '
o A a

¥ auqneaiiaiu T NDV udedn
ANAENATIANL INT9UBY embryo LAY CAM
AAARBIALIIENTUNITUENITD avian reovirus
994 Glass et al(1973) Haadn1a ¥S uay AC,
Guneratne et al. (1982) A4 YS, CAM ua AC
LAy Hieronymus et al.(1983) ﬁLLElﬂL%@ avian reo-
virus lng@nfaagnadn AC, CAM LAz YS us
29912 UINATIA INLNTANUAZANNTIRS em-
bryo dleandn AC Miflwituilenaifiasann
faetnedlduanidedl vius titers Tuszdy N
Tnenanizlugaansy faihilesannlntagasdy
EEACH ludsuan geenuiiugaanse
(Olson,1980) vieenaifliumazizalnd Auanld
HANTUUSS 3 (Hieronymus et al.,1983; Tang et
al., 1987a) derhetheddfinfimne wne

aerld CELi cells m39awl CPE @81999m139
nely 24 g duuoy syncytium formation e
¥ v al . . .
gaNmlel H&E AT9ANU eosinophilic intracyto-
plasmic inclusion bodies @aLlUAN LT BT
reovirus (van der Heide,1977; Guneratne et al.1982)
A o4 X
\Ha1N1T8 avian reovirus Nwenbe liwnziasalu
Vero cells @411 mammalian cell line #39aWL CPE
anwoutiunguaes cell fusion amAdEIAU
71891UURY Barta et al.(1984) LAy Wilcox et al.
(1985) NNIN1TLNIZLALILTD avian reovirus  bAT1
WVU2937 WAy 1831 RAM-1 AINANAL ©91T
RAM-1 11y
Anmuasnn1shifia CPE 11 Vero cells N9 adap-

PswAeall 6 1Asufiving
tation WEQL%Q avian reovirus 11 Vero cells
dseTamildlunnsdnsngu uifFreside avian
reovirus  uazma aulzainedFuANg
iesannissudananuazanldans sz
IadinNzAtsialies 11130 subculture 1&
ualdasraniagines 1 Ju
TunnstuduTfinueside avian reovirus
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o N v aa yaaia -
mlduaneds nsldnnenylungents 1wy
@ adaa ) ° t%
{udsndmnuuduguazatwig 9 Tinanns
N6 LY AI1NN19ATIA syncytial cells U89 CEL
WA Vero cells A29ANLNN9E3098 Baw1zly ‘91
cytoplasm WRLIARNAALTE UAZNGNAUNIA
a5 Aanwousitly granular masses (Glass et
al.,1972; Guneratne et al.,1982) AINN19N cross-
virus neutralization test WLI91LT8 avian reovirus
dl v a a dol/
Muenlsd 1unsnanaladlanlesauyuiiy
LRWITAALTA avian reovirus  bATW S1133 1L A9
1 o o ol . . . . o
dndalad Nuenldl antigenic relationship Ay
reovirus 1AW $1133 lunnsAnmigilsnauay
Anwuzaendalag foandesaanssaiaian
AIAUMULATL 9 8911 @alaf Nuanlddn
ag luNgu Reoviridae wazHaunaL "R AuTnans
60-80 nm. MTIAWLLRNIL L1 cytoplasm 284
waanaamalad (Glass etal,1973; Rosenberger
and Olson, 1997)

P 4 Y

Wi Staphylococcus aureus Anenl@dann
dailumaunsndauidniiaRINNI1AY reoviral
arthritis (Kibenge et al.,1982) wana nHawL e
Twlas vla fu wazlnlate Aadenisfe
@alungsl 1aem (bacteraemia) NTLENLTE S.
aureus WU LUHANNIAIIANNAANLNTINYN

dy a a 1 1

wulmakuanFaglienanlulen  aunng
paranusaslsalundainiiadiala anAReariy
718NUUR van der Heide (1977) WaE Rosenberger
and Olson (1997)ANLNNTUNINFITB heterophils
Tundnuilavlalninm@a avian reovirus 1
$18NBTT IR AN macrophage kA< lymphocyte
cells #nel 1a9aNNNNN9RAATS S. aureus Ll

URIIN

@ 7
75 15 “Auwng U9
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AINNIANSNBY MacKenzie and Bains
(1976) uay Kibenge et al.(1982) wuinlsadauay
Lﬁlﬂuiﬂﬁm U {inannn3Raete avian reovirus
Wu wuepinew wsliazlsin asainislae
(subclinical) 138la§ AENANYTEULNANTY
(Rinehart and Rosenberger, 1983) NN LANANNS
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fint U (MacKenzie and Bains,1976; Kibenge et
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YANANLNNINA auA1N lareselTausay
miiaenaiinvasenldgnéias Tanner (1994)
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awng 1 i azldranlunsinsnnsAne S
aureus

eI TE U9 RRTsA reoviral
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Uszmelng vanannilideled fuenld 1ansn
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wauAven lwsulnsely
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Hemolytic Escherichia coli i nsiu maIn1sviadL” ¢
& Y =~ Y
wazn1shagIauaaTwlumalarasdssinalne
Hemolytic Escherichia coli in Diarrheic Swine
and Antimicrobial Drug Resistance in Southern Part
of Thailand

alu Janiln AnansOl AUNsaAN

Umai Bilhmad Suppaluck Chan-udom

Abstract

During 1997 to 2000, the 543 cases of diarrheic swine and feces were submitted to bacteriology
section, Southern Veterinary Research and Diagnostic Center, Thungsong, Nakhonsrithammarat, Thailand.
The results showed that 220 samples (40.5%) were hemolytic E. coli infection and drug susceptibility tests
were carried on to 16 antimicrobial drugs using agar disc diffusion test. The results revealed that hemolytic
E. coli isolates were resistance to oxytetracycline 100%, doxycycline 98.9%, streptomycin 98.2% and
sensitive to polymycin B 96.8%, colistin 94.5% and amoxicillin + clavulanic acid 73.9%. Hemolytic E. coli
had tendency to become more resistance to cephalothin, ciprofloxacin and amoxicillin + clavulanic acid. The
majority (98.6%) of hemolytic E. coliisolates were resistance to more than 5 antimicrobial drugs. The present
study revealed that the problem of antimicrobial drugs resistance of hemolytic E. coli isolates from diarrheic
swine is a serious stage.

Key words: diarrheic swine, Hemolytic E. coli, susceptibility test, antimicrobial drug
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UNANED

ANNAIREN IATINVBY qﬂ?‘ﬁlLL p9erMsTan o7 SNl wnuuaf 3einen AutReLay
1 m3len “Binals a.9je ¢ A uAIATITINIT 9xudnell W.A.2540 D9 2543 AW B4A3 FinaEing
AsaaWLAALTE Hemolytic E. coli 220 fa8tina (40.5%) uazannniama aumAN s uqa TN
16 19im HeAs agar disc diffusion W‘]J'J"]L%@ﬁwi@m oxytetracycline 100% doxycycline 98.9% LAY
streptomycin 98.2% augniiiAgalla mwim%@ fnussufiiae polymyxin B 96.8% colistin 94.5%
WaE amoxicillin + clavulanic acid 73.9% mﬁﬁLLunﬁumi%@mLﬁmuﬂﬂiuiuﬂuﬁﬂmﬁ@ cephalothin
ciprofloxacin ke amo><|C|IIm + clavulanlc acid L°]j® qui‘mm (98.6%) mm@mmmmmwm@m iy

NINN9I1 5 Bl snw’mmiﬁﬂmm\mu m\ﬂ,wmumﬂmmmmammu@mwmmmﬂ Hemolytic E.

coli VlLW’]ZﬁLLﬂﬂLT@vLﬂ@’m qﬂﬁ“Vl‘rNL mmgluwummn

A1 AT

AU

Tsmviaa anuldtiennaislu ns uaziu

Tspfvniifnme n o~ en1aiAsegialu

X 4 .
g6 MMNITUNITREN NININT AleufFeuiy
ST RS U I R U TG L IVE IR L AR

A a o a Aa A

wuanize 1 wazdnTe wueiiZuinalsa
1&un Escherichia (E.) coli, Salmonella spp., Serpulina
hyodysenteriae, Clostridium perfringens vl
(Aiello,1998) TaenudnTsalunguanisviea s
HWiinanime £ coli 9049 48% (AAauavAnLE,
2537)

Escherichia \{lu nanlesunissstaniy
faanggunelsaingaLeasdisae Theodor Es-
cherichia ﬁm@fgﬂmm Enterobacteriaceae
(Bertschinger and Fairbrother,1999) Aoy 5

. dl Yo 2’/ 1 v a
species Nnulddesnss waznaldifinlsannn
71 Ak Escherichia (E.) coli iaiinulAvialumu
W wadn wavenduetTuanl aesnuna “m3

& = . . v =
LINaNL 8, Hemolytic E. coli, N/ ‘ﬂ'i_lﬂ’]’ﬁllvlfl EI’WI’]WTZWW

Iileelainedunse’la (Murray et al,1998) X
o 3| | ¥ a A dll d‘ v
anwouziilugtuvia fanfin " unsuay inaaui e
Tnaausan1me au oxidase wazlHnaLan
BAN1INA BU catalase (Carter and Cole,1990)
TaTatdl " uw blood agar wasdl” TaydNLIu
MacConkey agar aulvnld anadaidenuas

(hemolysis) UM tATUN aneLdnuAense
Hemolytic E. coli 1111 wm3unnalsa (pathogenic E.
coli)

E. colinondaagluanl “vialu “mdiloeuay
Unfazgnduesnuiiugaasy uaz Au190d
ae e o~ dX x G e e
Tame IuAuNTULarua s uIwTY a1
visaanaLilulmau (Quinn etal, 1998) agiiluiloyun
ANAUNAUAZIEUUAANINNSH gn n9enals
. . ad a4 ,
fualagmseanud TunsUNLNRA LTS E. colili
NTYL LWABA (septicemia) 1TBANNUNUNALNT
oy AN, U (mastitis) (Bertschinger and
Fairbrother,1999)

ARAR UAI LASUITA 2-3 TH.AAzH A9B1N131I08l

= N |
nIanNLIan < Nﬂﬂﬂuﬂ@ﬂ
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(Aaan uazAny, 2537) laawuxanly ns 3
907y faeiuAe  NIUINAREA (neonatal) D
218LsTNIDL 4 U gN N7 (young piglet) 8g 1
“Upnvinevieinun uaz NaNaIneinuw (post wean-
ing) (Bertschinger and Fairbrother.1999) g1l
Funasfnanarnlidnsndaauaznig 909
100% WaztHB4aNITS E. coli AaeNFinuqadn s
8 ANTUNNTINTLENITE  UWATNA DU
W1ANH 1IFBNFNUARTNAINAIIN ATYNIN
panizatuanilesiulsaiiosarnnishiniae E.
coli (9A",2535)

$189NURNANDNIAATE Hemolytic E.
coli lu nsvlu wwnveslsaried s waznis
J ooy 4o an o
paenfuaTWNaLluluInlunnsItadelsa
AaBAAUNIINANTULADN T F1Uqa TN
winne wensuanileiulsa wazinmnlsa

oA a a |

ateililsr " nBnwsiall

L4 a
AUnsaluazlang

anndnatineanl “uazgaaiszans nd
L ANAINNTYAdL " 8aNUN 9RTIATaLNUN
aa a A o o o &
WuANEEINeN AueRAsuazdu nslen mdniA
v

16 8. 9 34 UATATEIINIIT FAURIT] W.A. 2540

019 W.A. 2543 a1U91 543 Finating Inefnasing

Tl 2540, 2541, 2542, WAy 2543 1WA 119, 119,

193, WAY113 FIREHINANNANSL  MUNTNINNN

& v é’ k% a a 1 o

the lasuasfiania Asne " WNTN AN 10
¥
UNWIZUENITD

NNz anLEa nenAas1aNImwIg

v 1

UU Blood agar a¥ MacConkey agar UaiTed

frunnH 37°C WK 1824 1. antiuaenialatl

" q hemolysis 114 Blood agar wazdlalad
dfﬂumuﬁuuu MacConkey agar (Quinn et al.,1998)
nandan NN uaTNA AUNNNTUANANNAD
299 Carter and Cole (1990) ua¢ Barrow and
Feltham (1995) #4% Motile (+), Catalase (+), Oxi-
dase (-), Glucose (+), Oxidation-Fermentation (F),
Lactose (+), IMVIiC (+,+,--) A2 Indole (+), MR (+),
VP () uay Citrate ()

n15nAa auANNlIARLIAIUARTN
Taeniige Hemolytic E. coli Amzusnideldun
e aumpnlases s ugaTn 16 Tt Tag
A% agar disc diffusion (Bauer et al, 1966)AN
N1M7311828 National Committee for Clinical Labo-
ratory Standards (NCCLS) (1997) mﬁmm%wﬁl
Idnm 'm_|l,l,fml:]’juﬂzg'w;nrﬂ’mrm"l,ﬂfm"aﬂﬂqm%r
V09BN ETUAATN et

nauuulaau lawn ampicillin, amoxicilin
+ clavulanic acid

ngueavinla Uesu 16un cephalothin

nguazdtundatalas éun gentamicin,
kanamycin, streptomycin, neomycin

nqudanuazlnswunianiy  1dun
sulfamethoxazole + trimethoprim

nguwnsduAAY lAun doxycycline, ox-
ytetracycline

ngugAaausiiLtiaea 18un chioram-
phenicol

nqauadlulan 1dun nalidixic acid,
norfloxacin, ciprofloxacin

nguinEAn LW polymyxin B, colistin
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Na

andaatinigaansziazanl “1e9 qm‘ﬁl
W AeanIvie e seudnetl 2540 D 2543
S 543 Frating mzaawLide Hemolytic E. coli
AU 220 Faeine (40.5%) taewuludl w.e.
2540, 2541, 2542 UAY 2543 Wiy 57 318
(47.9%), 40 918 (33.9%), 67 718 (34.7%), 56
9781(49.6%) MINANGU (Table 1)

NAMSANENSABENANUAATNILIN e
Hemolytic E. coli V”Twm‘gwi@m oxytetracycline
SAIAINNAD doxycycline 98.9% Fadugnly
ngNARsdeATY hasia streptomycin muﬂum
Tunquesiilundalalafie 98.1% uaziasie
sulfamethoxazole + trimethoprim 96.6% lf‘%’a
Hemolytic E. coli g@ﬁi@ﬂﬂuﬂfojmﬂmmﬁmﬁ@ﬂ
i A8 polymyxin B 3.2% WA colistin 5.5% A
NARNY Table 2 WAZANNNNINA BLN1TABEN
naneTla (multidrug resistant) Wuin e ulnny
(98.6%) g‘ﬂﬁi’ﬂﬁl’]ﬁ’]u’ﬂ@%ﬁ/\m’mﬂ'ﬁ’] 5 ailn (Table
3)

Ja1508

AINNNTNNZUENLTE Hemolytic E. coliaTn
A Y A i =
N99L asanIevied s wudludl wa. 2540
WA 2543 MIIANLLTE 47.9% WAL 49.6% AN
ANALTY DARFRNTLINENIULDINAAIUATATLY
(2537)nana91Tsalunguenisfiea vlu ng
48% {iAANLTa E. coli
T

NINA BUNIIABENFIUATNNLIINNTS

Hemolytic E. coli A9t 4 83%-100% 5@ oxytetra-

@ 7
75 15 “Auwng U9
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cycline, doxycycline, streptomycin, sulfamethoxazole

+ trimethoprim, chloramphenicol, WAL ampicillin
%'ﬂﬂéilﬁmﬁun’m‘mmmmmwalﬁmmemz
(2541) wenaNLE LA 3 'fsuslvmjﬁy@ﬁi@m
mmuumm THANTRN AU Fauannma au
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Table 1 Number of Hemolytic E. coli isolates from diarrheic swine during 1997 to 2000

Year Total isolates Hemolytic E. coli %

1997 119 57 47.9
1998 119 40 339
1999 193 67 34.7
2000 113 56 49.6
total 543 220 405

Table 2 Antimicrobial drugs resistance of Hemolytic E. coli isolate from diarrheic swine during 1997 to

2000
Antimicrobial drugs Conc. % of isolates resistance
(Ho) 1997 1998 1999 2000 average

Amoxicillin + Clavulanic acid 30 24.6 25 28.4 26.5 26.1
Ampicillin 10 804 85 84.3 82.4 83
Cephalothin 30 17.6 30 30 471 31.1
Chloramphenicol 30 92.2 80 84.3 82.4 84.7
Colistin 10 9.8 7.5 29 1.8 5.5
Ciprofloxacin 5 294 30 31.3 324 30.8
Doxycycline 30 98.2 97.5 100 100 98.8
Gentamicin 10 60.8 60 80 58.8 64.9
Kanamycin 30 74.5 72.5 62.9 35.3 61.3
Nalidixic acid 30 76.5 65 67.1 70.6 69.8
Neomycin 30 88.2 65 64.3 471 66.2
Norfloxacin 10 39.2 32.5 30 382 35
Oxytetracycline 30 100 100 100 100 100
Polymyxin B 300 3.9 7.5 1.4 0 3.2
Streptomycin 10 96.1 97.5 98.6 100 98.1
Sulfamethoxazole + 23.75 96.1 95 97.1 98.2 96.6
Trimethoprim +1.25

Total isolates test (220) 57 40 67 56
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Table 3 Multidrug resistance of Hemolytic E. coli in diarrheic swine during 1997 to 2000

Year Total Number of multidrug which show to be resistance (%)
4 5 6 7 8 9 10 11 12 13 14 >b#
1997 57 1.8 0 7 7 88 175 281 53 53 123 7 98.3
1998 40 25 0 10 15 10 175 75 5 10 175 5 975
1999 67 0 25 45 149 224 164 104 6 13.4 3 75 985
2000 56 0 0 7.1 143 71 125 179 12 7.1 54 7.1 100
## 986
# Multidrug resistance, ki Average
mounndudadadullguisesnisunnddon nsAnEn weyon wn yrynyind fios
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n193Uaa Sick Sinus Syndrome lu 112 Taan1smsa
AaulANNRlA ; 1891 TRl
Electrocardiography Diagnosed Sick Sinus Syndrome

in Dog : Case Report

ANSSAY A1 AW

Amornrate Sastravaha

Abstract

A 15 year old Thai mixed breed dog was presented at small animal hospital with sign of weakness,
mainly complained, and dizziness. The electrocardiography showed “sick sinus syndrome”.

Key word: electrocardiography, sick sinus syndrome
UNARED

daiuglven wane 151 NFLMTI NI TNENLNA T ARE “PaunmeA R anAnende
NEAIAT AF AoEBIN1IBRUINAY ALY UATINTN HANNIATIATINNIELATNIIATIANINTATIA
Inen bl analeERensAnUndR uiugTueanises RG] winaannsasaapadlniingala
(electrocardiography %38 ECG) LisTsiaenTiadedn HARNNeINITULY sick sinus syndrome
A1 AL paulnHalA, sick sinus syndrome

A1 dia) WATWLILILEA (tachycardia) NMTLFULR9TIR AT
aadamazuuutuiumanzlszq Wi fnatng

! v
sick sinus syndrome \fungnen1sid  HeUndly SA node wsiungATuAntN9NA

o v o a quJ/ ¥ 1Al Qll o = . dIQ a
emazifueasin lalaUnAReLLLE (bradycar- uARNTuHaan e wmse (atrium) nielnm

NPFTNRNEYIAN AT ADUE TRUNNEAT AT NUNANENRELNEATAT AT NN 10900
Department of Veterinary Medicine, Faculty of Veterinary Medicine, Kasetsart University, Bangkok 10900
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‘171|L3‘E|ﬂd’1 bradycardia-tachycardia syndrome (TN
1N, 2527 ; Edward, 1993)

Funuzaauiiivnlading lEui nsida
sinus bradycardia ﬁ%’lﬂ?;i’l\m’mj N13L7A sinoatrial
block N13LAA sinus arrest N19LTA atrial fibrillation
fNALNNTNERIINTLAUTRIUNTLAR (ventricle)
$runT waznisdaniaduialaiaungive
wuudn Auduwuude Taeetanulduanndan
ikl (Tilley, 1992)

Tanilse sAnN9@auI89Y Rdlay
Lﬁlm.im@nﬁamﬁﬁ@ﬁﬂmjumﬂw sick sinus

syndrome T _alagnisasanaulniiniala
15235 “m31lae

Muiuge sl a0y 15 T s
116 Alansu Wiunssneilsanentna “as
ALY FOLATEAT AT NVINLNALINERATAY BT
paadseiReniseauinasuas liingg
uenanHdnzeeds “sinany M Jennsvay
e ldgeveannndanie uazuelineLnaendy

wan1emeaasenaTiall wudn 1 flein
CRT flaendn 2 3 ensnisisiuaesiala 75
pfasietnT davzmandurasinlaly th ue
Ty naznseein . (dehydration) uae U
Tifidsrdrnasldanla ludas 3 e feusn
N33 e TilsanenLng TR

MNNTENUAINES" IUTRIeN WLANSLY
patchy infiltration i Bnnlen uazilaaens
Imy. (generalized cardiac enlargement) @Wﬂﬁu
ynnsianziaen 1 iemsaanisladiminen

WANTALAAALASTALUY (PCY) A112ULTIA

@BA212990 (WBC) anunuldinlaaniag (RBC)
wazaudnduaesdlulnady (Hb) Tnald
eI AenuAsAlUTR (automatic cel
counter) LILEINTHALTARBAUNA (differential white
blood cell count) MIIAUINENBAIN HESAeR
(blood smear) ‘ﬁlil/@ud modified Wright Giemsa
ARENARIANIIAL (Jain, 1993) WATMIIANN
WAUALAL (antigen) TRINENENURUIlAFIWLN
(Dirofilaria immites) fatigANA a1l Witness HWU
(AGEN Biomedical Limited, Queensland, Australia)
MNMTATIANILARARTIN 1NNIMFIaATLE L Lts]
ALT (alanine aminotransferase), BUN (blood urea
nitrogen) WAL AN creatinine ﬁmﬂ%q spectropho-
tometer YMnN13ATIABLaAlATIAY LARTEA
feauludsu (serum calcium) waz TUs Hew
feeuludFy (serum potassium) TEOILECY spec-
trophotometer

ynanzaanauliiannIgIn 6 leads
Jauauluvinaziaga9n lead 1UtiFAnmLe
LB10uraN (eloow) LA lead INES ARTIA LML
stifle 29a929E14 ground lead (Edward, 1993).

HNA

nan19agaN N IadAINeY WUANMILY
leukocytosis with left shift, neutrophilia WA eosi-
nophilia (Table 1) wilawalédn varheseii
MAEENL U aARdEdfUNANNIATIANIeE T
WUANHOE patchy infiltration filen uAAL
patnuazaani1sasaBaalnsla Tunuaanw
nadnfusiatngla (Table 2 Uaz 3) NANNTATIA

LAURLAWNENTNLAWIR LaFLA lENAaL
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Table 1 Hematological results

Parameter Results Reference values*
PCV % 375 37-54
Hb (g/dl) 13.6 11.9 -18.9
RBC (x105u) 5.91 5.5 - 83
WBC (x10°/ul) 218 5.0 - 14.1
band neutrophil/ul 436 1-450
seg. neutrophil/ul 18,530 2,900 - 12,000
lymphocyte/ul 1,952 400 - 2,900
monocyte/ul 0 100 - 1,400
eosinophil/ul 872 0-1,300
basophil/ul 0 0-140
blood parasite not found 0

*Duncan et al (1994)

Table 2 Blood Chemistry and Electrolyte results

Parameter Results Reference values*
ALT (U/L) 54 10 - 88
BUN (mg/dl) 50 12.0 = 25.0
creatinine (mg/dl) 1.2 05-15

*Meyer et al. (1992)

Table 3 Electrolyte results

Parameter Results Reference values*
calcium (mEg/L) 4,92 4-6
potassium (mEg/L) 4.39 3.6 -538

*Bush (1991)
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nanismssanaulniingalaly lead I
(ANNFINTZANE 50 RNARINATARIUNT) WU
ansruznasuialaladnAunudn Auuuga
W 1) @ fesnisduialalagiedn 120
pfasieunT, b ¢ dmsnnadsialalaeieds 80

o =
ATIAAUIN)

Ja750d

AINKNANNTATIAINNE WY UATNIIATIA

a a ] 1 é’d a Qd‘
neladisane Tl 1n1rUeEneANEaLnFN
“WAusAUeINNITes T uslileguanIgmIa
4 . . N v g o
pauINANla  nudnHIzNTIAuIRIinlan

v
NAAINAETMU LT AL LLET WWANH LA

sick sinus syndrome (TN, 2527 ; Edward,
1993) |
Taifuge wazuuNeUARAdY (Tiley, 1992
Edward, 1993)

sick sinus syndrome Lﬂuﬂ@:Nmm?ﬁLﬁm

% o a | 1 a
AAARNANNLNITN UAINBINTTRAULNAE

ANAMNEAUNATY 91 SA node LaziaLWTEIN
nsatiasevildlaanisnananaulniinvnla lu
qﬁmwﬂmiﬁmamwﬁwm'ﬁjufm siouala
(eohooardiography)Lﬁ@ﬂmﬁumaﬁﬁmmmﬁﬂ@
13838019597 sick sinus syndrome 798N
nMsfnEnfian @ Aa n1sl eisesnszgunis
Wi lawuwuning (permanent pacemaker) (Tilley,
1992)

NN 1

AN A lead Il (AINNIEINTZANE 50 HARLUATARIUIT)
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Development of the Polymerase chain reaction for

the detection of Canine parvovirus (CPV)

Theerapol Sirinarumitr'* 2, Kaitkanoke Sirinarumitr® 3, Wilairat Chumsingz' * and Preeda Lerwatcharasurakul®
1 Department of Pathology, Faculty of Veterinary Medicine, Kasetsart University
2 Veterinary Diagnostic laboratory, Faculty of Veterinary Medicine, Kasetsart University
3 Department of Obstretic Gynaecology and Animal reproduction, Faculty of Verterinary Medicine, Kasetsart University

4 Department of Surgery, Faculty of Veterinary Medicine, Kasetsart University

Canine parvovirus (CPV) cause a very severe disease especially in puppy which is characterized by
bloody diarrhea, panleukopenia and myocarditis. There are several methods in detecting PPV such as virus
isolation, hemagglutination and negative staining. However, these techniques may be time consuming or require
expensive equipment. In this study, we developed the polymerase chain reaction (PCR) for the detection of CPV.
Total DNA was extracted and used to perform PCR by using a pair of primer, which is specific to NS-1 gene of
PPV. PCR was shown to be a rapid and sensitive tool for the detection of PPV.

Keywords : CPV, PCR

E-mail address : fvettps@nontri.ku.ac.th
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Development of the Polymerase chain reaction for the detection of

Porcine parvovirus (PPV)

Theerapol Sirinarumitr'2, Kitcha Urairongz' 3 Wilairat Chumsingz' % and Preeda Lerwatcharasurakul®
1 Department of Pathology, Faculty of Veterinary Medicine, Kasetsart University

2 Veterinary Diagnostic laboratory, Faculty of Veterinary Medicine, Kasetsart University

3 Department of Obstretic Gynaecology and Animal reproduction, Faculty of Verterinary Medicine, Kasetsart University

4 Department of Surgery, Faculty of Veterinary Medicine, Kasetsart University

Porcine parvovirus (PPV) is an economically important virus that causes reporductive failure in sows
and especially in gilts. There are several methods in detecting PPV such as virus isolation and indirect
immunofluorescent. However, these techniques may be time consuming or require monoclonal antibodies. In
this study, we developed the polymerase chain reaction (PCR) for the detection of PPV. Total DNA was extracted
from PPV-infected ST cells and PCR was performed by using a pair of primer, which is specific to NS-1 gene of
PPV. PCR was shown to be a rapid and sensitive tool for the detection of PPV.

Keywords : PPV, PCR
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Prevalence of canine brucellosis in Thailand during 1997-2000

Kaitkanoke Sirinarumitr’, Janjira Phavaphutanon1, Thavachai Sakpuaram2

Mongkon Damyang1, Pimol Veerasit', Srisamai V|r|yaruma and Rapeepun Kosit®
1 Faculty of Veterinary Medicine, Kasetsart University
2 Department of Veterinary Public Health, Kasetsart University

3 Bangkhaen Animal Hospital, Faculty of Veterinary Medicine, Kasetsart University

A survey of canine brucellosis was taken places in Bangkok, Nakhon Pathom, Samutprakarn, Rachaburi,
Saraburi, Nonthaburi, Suphanburi, Aungthong, Srakraw, Kanchanaburi, Nakhonrachasema and Pathumthani provinces
during October 1997 to November 2000. Canine brucellosis was diagnosed form Standard Tube Agglutination
Test (STAT) and Brucella canis culture test. For STAT, samples with positive or plus/minus at 1:100 titer were
classified positive or suspective brucellosis test. A total number of 339 samples was examined and classified into
2 groups. The first group with a total of 201 samples was from both male and female dogs including every age
with infertility problems. There was 40% samples (80/201 samples) diagnosed positive or suspective brucellosis.
Only 55 samples were submitted for B. canis culture and only 6 samples was positive (11%). The second group
with a total of 138 samples was from both male and female dogs including every age with no history of infertility
problems. The result of STAT found that only 2.2 % samples (3/138 samples) diagnosed positive or suspective
brucellosis. There was 1.4 % samples (2/138 samples) was positive in B. canis culture.
Keywords : canine, brucellosis, B. canis, agglutination test, bacterial culture
K. Sirinarumitr : fvetkns@nontri.ku.ac.th
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Development of the Polymerase chain reaction for the detection of

Mycoplasma hyopneumoniae

Theerapol Sirinarumitr'” 2, Preeda Lerwatcharasarakul?, and Thavatchai Sukpuraramz' 3

1 Department of Pathology, Faculty of Veterinary Medicine, Kasetsart University
2 Veterinary Diagnostic Laboratory, Faculty of Veterinary Medicine, Kasetsart University

3 Department of Veterinary Public Health, Faculty of Veterinary Medicine, Kasetsart University

Mycoplama hyopneumoiae is one of the most economically important causes of disease-associated
loss in swine production. Mycoplasma hyopneumoniae is also the important pathogen that causes porcine
respiratory disease complex. Culture of Mycoplasma hyopneumoniae is time consuming. In this study, we
developed the polymerase chain reaction for the detection of Mycoplasma hyopneumoniae. Mycoplasmas DNA
was extracted and used to perform PCR by using a pair of primer, which is specific to. PCR was shown to be a
rapid and sensitive tool for the detection of Mycoplasma hyopneumoniae.

Keywords : Mycoplasma hyopneumoniae, PCR
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Rearing and maintaining colony of cattle ticks

(Boophilus microplus) in Thailand
Khampee Pattanatanang1, Nongnuch Pinyopanuvvat1, Burin Nimsupharﬂ, Wissanuwat Chimoi',
Arkom Sangvaranond1, Supote Awasakulsuddhi’ Nattavut Ruttanavanichrojz,

Jaturong Wongsanita, Nikorn Tongtip3, and Sathaporn Jittapalapong1

—

Department of Parasitology, Faculty of Veterinary Medicine, Kasetsart University Camps
2 Department of Obstertrich, Theriogenology and Animal Reproduction, Faculty of Veterinary Medicine, Kasetsart University,

Khampangsan Campus

3 Department of Surgery, Faculty of Veterinary Medicine, Kasetsart University, Khampangsan Campus

Boophilus microplus, a cattle tick, is an important ecto-parasite of cattle in Thailand because of their
role as a vector of many tick-borne pathogens. Tick control and prevention strategies can be achieved by the
development of tick research including new acaricide approaches or tick resistances. The clean colony of cattle
tick is needed. Engorged female ticks were collected from each parts of Thailand. These ticks were identified,
and kept separately in glass chambers under ambient temperature 25-30°C and relative humidity around 80-90%.
The oviposition occurred within 2-4 days and thereafter hatching in 2-3 weeks. Eggs or larvae were tested by
Polymerase chain reaction (PCR) for transovarial tick-borne agents. The larvae were maintained in the chamber
for weeks before transferred to splenctomized calves. Ticks were protected by tick bags and checked daily until
molting and engorging. The life cycle of tick on host is approximate 21-24 days.

Keywords : Boophilus microplus, splenectomized, tick-borne diseases, PCR, engorged, transovarial, resistance,
oviposition
K. Pattanatanang : fvetkpp@ku.ac.th
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Prevalence of intestinal parasites in diary cows at Nongpho

Nongnuch Pinyopanuvvat1, Burin Nimsuphanw, Wissanuwat Chimnoi' Weeraphol Jansawan',
Tanu Pinyopummintrz, Pramot Khaichaiyapumz, and Sathaporn Jittapalapong1

1 Department of Parasitology, Faculty of Veterinary Medicine, Kasetsart University, Bangkok

2 Nongpho Animal Hospital, Kasetsart University, Nongpho, Ratchaburi

An epidemiological survey of intestinal parasites was carried out in Nongpho dairy cow area, the
central part of Thailand. A total of 363 stool specimens were obtained randomly from cows ranging from 6 moths
to 13 years in 6 different locations and performed by Sheather’s sugar centrifugation technique. Over 67% of the
population samples were found infected with at least one intestinal parasite. Strongyloides, Strongyle, Coccidia
and Trichuris spp. in that order, were the most common parasites detected. Other intestinal parasites found less
frequently were Monezia, Capillaria, Giardia and rumen fluke. The cow predominantly parasitic infected were less
than one year. The overall infection rate of intestinal parasites was highest in Suan Kloui district. With regard to
the relation between parasitic infections and farm management, the relatively high infection rate found in this
study compared with previous survey suggested that management of parasitic infection is less likely improving
in conjunction with developments in delivery of veterinary services.

Keywords : intestinal parasite, dairy cows, Nongpho, epidemiological survey, Sheather’s sugar centrifugation,
Prevalence, Strongyloides, Strongyle, Coccidia, Trichuris, Monezia Capillaria, Giardia, rumen fluke
N. Pinyoyanuwat : fvetnnp@ku.ac.th
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Study on the prevalence of internal parasites

of captive Asian elephant in Thailand
Burin Nimsuphan, Nikon Thongtip, Sanyathitiseree, Nongnuch Pinyopanuwat,

Pornsawan Pongsopawijit, Piyanuch Kussalapan, Suporn Thongyuan, and Wutikorn Kanmud

Faculty of Veterinary Medicine, Kasetsart University.

A study on internal parasite in captive Asian elephants in Thailand was conducted in order to evaluate
the prevalence for the future plan of the elephant health care. Three hundred eighty fecal samples were
examined using simple floatation and formalin-ether sedimentation methods. Of the total, 71.05% were contaminated
with parasitic eggs. Over fifty-six percents of the eggs were in Family Strongylidae combined with Family
Ancylostomatidae, 9.74% in Faminly Strongyloididae (Strongyloides spp.), 3.68% in Family Syngamidae (Syngamus
spp.), and 1.58% in Family Acuariidae (Parabronema spp.). Most of flukes were in Family Paramphistomidae such
as 27.63% in Subfamily Pfenderinae (Pfenderius spp.) combined with Subfamily Cladorchinae (Pseudodiscus
spp.), 7.37% in Subfamily Gastrodiscidae (Gastrodiscus spp.), and 0.26% in Familay Fascioliae (Fasciola spp.).
The study revealed that gender, age, and method of deworming were not have statistically significant difference
on parasitic infestation. In contrary, the history of deworming and areas of fecal collection were statistically
significant difference in the infestation on Strongylid worm. The area of fecal collection and anthelmintic type
were statistically significant difference in the infestation of Pfenderius spp. and Pseudodiscus spp.

Keywords : Asian elephant, internal parasites, faecal examination, Thailand
B. Nimsuphan : fvetbrn@nontri.ku.ac.th
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Typing of porcine reproductive and respiratory syndrome virus

by multiplex polymerase chain reaction (PCR) assay in Thailand

Boonya Pinmee, Preeda Lertwatcharasakul, Somkiat Phunthum, Wilairat Shumsing,

Theerapol Sirinarumitr, and Worawidj Wajjwalku
Kamphaengsaen Veterinary Diagonostic Laboratory, Faculty of Verterinary Medicine Kasetsart University, Kamphaengsaen,

Nakhon Pathom

Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important agents
causing economic loss in pig industry in Thailand. We used multiplex PCR for differentiating the strain of PRRSV.
The common primers of open reading frame 1b(ORF 1b) were able to amplify in both strains and PCR primers
were designed for detection strain specific of PRRSV. We found that all 5 PRRSV isolates were US strain. The
increase in number of PRRSV will be useful for epidemiological study of PRRSV in Thailand.

Keywords : PRRSV, PCR, Thailand
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The Expression of Species-specific Imnmunogenetic Protein (P46)

of Mycoplasma hyopneumoniae in Escherichia coli

Preeda Lertwatcharasarakul Somkiat Phunthum Pirut Tongngam Boonya Pinmee

Jarurin Waneesorn Theerapol Sirinarumitr and Worawidh Wajjwalku
Kamphaengsaen Verterinary Diagnostic Laboratory, Faculty of Verterinatry Medicine, Kasetsart University, Kamphaengsaen,

Nakhon Pathom

Mycoplasma hyopneumoniae is the causative agent of mycoplasmal pneumonia of swine (MPS),
enzootic pneumonia. The 46-kDa surface antigen (P46) is the species specific immunogenic protein of M.
hyopneumoniae. The TGA codons encording on those gene were replaced with TGG by an in vitro mutagenesis
technique. The mutated P46 gene was exprssed in Escherichia coli by using the Isopropyl-3-D-thiogalactopyranoside
system.

In the future, this protein is elucidated for detecting antibodies of M. hyopneumoniae.
Keywords : Mycoplasma hyopneumoniae, in vitro mutagenesis technique, P46, E.coli
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Persistent infection of Chicken Anemia Virus

Numdee SaeHeng, Narin Upragarin, Patra Moonijit, Theerapool Sirinarumitr, and Worawidj Wajjwalku

Kamphaengsaen Veterinary Diagnostic Laboratory, Faculty of Vet Med., Kasetsart University

Recently, we reported that CAV infection was a common occurrence in both broiler and beeder
chicken in Thailand by Polymerase Chain Reaction(PCR) and Enzyme Link Immunosorbant Assay(ELISA). We
investigated the possibility of persistent infection of CAV. DNA samples from montly blood collection of five 20-
week-old breeders(during May 1999 to November 2000) were determined for CAV infection by PCR. The positive
CAV infection was found in this study. In addition, after injection of blood to five CAV-free breeders, aged 25
week old, CAV infection was detected at the second to third week in 33 breeders and at the forth week in all
breeders. Egg albumin and one day-old chicken from the infected breeder in this trial were also positive for CAV
by PCR. We concluded that CAV caused persistent infection and also had vertical transmission in breeders.
Keywords : CAV, Persistent infection, PCR
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A study on machine milking and milking practices of

small dairy farm holders in western Thailand

Suphachat Panneum’ and Tanu Pinyopummintr2
1 Kasetsart Veterinary Teaching Hospital-Nongpho, Faculty of Veterinary Medicine

2 Department of Obs. Gyn. and Ani. Reproduction, Faculty of Veterinary Medicine, Kasetsart University

This study was conducted to examine conditions and practices of machine milking of small dairy farm
holders in western Thailand. The objectives were 1) to study the level of understanding of dairy farmers on
milking machine (bucket type) and its handing 2) to study the problems and defects of miking machines used
including milking hygiene practices. Thirty small dairy farms were randomly selected for the study by on-site
interviewing and observation including milking machine examination. Results indicated that most farmers lacked
of proper knowledge about milking machine; i.e., inadequate vacuum pump capacity (66.67 %), improper pulsation
rate (66.67%), etc. Milking machine was commonly mishandled; i.e., too much time from udder stimulation to
teat cup attachment (60%), poor handling in putting teat cups on and taking off (60% and 80%, respectively),
weighting the cluster during milking (76.67%), etc. Furthermore, there was generally lacking of proper machine
maintenance, e.g. cracked and dirty teat liners (56.67 %). Miking hygiene practices were mostly observed except
poor teat dipping (76.67%). These problems may lead to decrease milk production efficiency and quality.
Keywords : milking macnine, mastitis, dairy
T.Pinyopummintr : fvettnp@nontri.ku.ac.th
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The study of hematology values in healthy

Thoroughbred horses with aged criteria
Aree Laikul, Jutamat Rattanakunuprakarn, Gavin Nunklang, Sabai Yomraga,

Cahyakrit Sintusing, and Sudarat Amornsuk

Faculty of Veterinary Medicine, Kasetsart University

A survey study on normal hematology values of Thorobred horse in Thailand was conducted. The
horses in Nakornrajchaseema were stratified sampled by age and gender. The study of hemotology values was
packed cell volume (PCV), plasma protein (PP), hemoglobin (Hb), red blood cell count (Rbc), white blood cell count
(Whc), platelet, fibrinogen, MCHC, MCV and differentiate count. The results were shown in mean % 2 standard
deviations. The PCV, Hb, Rbc, platelet, MCV, PP and fibrinogen were statistically significant difference among the
stratified ages. The Wbc and MCHC were not statistically significant difference among groups. The hematology
values were not statistically significant difference between sex. The Whc differentiation was statistically significant
difference among ages. The basophils of the male and female horse aged 2 weeks to 2 months were statistically
significant difference at P < 0.05. It is concluded that the hematology values should be interpreted by age.
Keyword : CBC, Throughbred horse, Thailand
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Bioavailability of predigestible multi-grain concentrates

in broilers and layers

Rungcharoen Kanchanomai, Malinee Limpoka, Naroumol Klangkaew, Napasorn Paochoosak, and Kanokwan Bangnoi

Faculty of Veterinary Medicine, Kasetsart University

The bioavailability of 7 different predigestible concentrates from natural products were investigated in
broilers and layers. Blood samples were collected from each bird at 0, 15 min, 1, 1.5, 2, 3 and 4 hours following
single forced oral administration at the does levels of 1.25 and/or 2.5 gm/bird. The rates and amounts of digestion
and albumin levels. Peak glucose values were found within 15 min to 1 hour and returned to the normal ranges
by 3- to 4-hour period. The glucose peak was about 40-60% above the range of the normal values of the birds.
The rates of appearance of glucose in blood were comparable to those of glucose-D solution trials. Blood glucose
profiles found in these experimental trials indicated that all 7 multi-grain concentrates under studied are in highly
digestible forms. They are rapidly and completely absorbed into the blood by the birds. Also, the ranges for total
protein levels of 5.5-7.5 g/dl in all experimental trails appeared to be higher than those of glucose-D solution and
normal feed trails.

In conclusions, all predigestible multi-grain concentrates with different compositions under studied

would be highly valuable alternative supplements from natural products for animals.
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