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Table 1 Averages of antibody titers by SAT in fresh sera and sera treated with 2-ME
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SAT
Weeks Treated Sera with 2-ME
Fresh sera Ig.G. Ig. M.

1 3,965.61 1,212.86 2,752.75

2 2,5645.03 617.56 1,927.47

3 1,086.19 314.33 771.86

4 477.29 203.84 273.45

5 335.23 131.94 203.29

6 275.42 122.69 152.73

7 186.86 98.65 82.21

8 114.89 64.17 80.72
10 85.19 39.10 46.09
12 61.22 20.11 41.11
14 48.88 11:57 37.31
16 33.94 17.74 16.12
18 34.81 8.94 25.37
20 27.26 8.68 18.58
22 17.26 10.52 6.74
24 11.62 4.83 6.79
26 6.61 3.97 2.64
28 5.74 2.38 3.36
30 5.54 2.18 3.36
32 10.98 4.44 6.54
34 B.71 2.61 3.10
38 7.03 3.42 3.61
40 1.21 1.11 0.07
42 0.46 0.00 0.46
44 0.44 0.00 0.44
46 2.22 0.00 2,22
48 0.42 0.33 0.09
52 0.38 0.00 0.38
56 0.40 0.00 . 0.40
60 0.44 0.00 0.44
64 0.88 0.00 0.88
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Immunoglobulin M and immunoglobulin G titers of vaccinated
brucellosis strain 19 heifers

M.R.Amnuayporn Kashemsant

Monaya Ekgatat

Dilok Gesornsombat

National Animal Health and Production Institute, Department of Livestock Development, Bangkaen,

BKK. 10900, Thailand.

ABSTRACT

Antibody titers against Brucella abortus were
studied in 3to9month heifers vaccinated with
Brucella abortus strain 19 by standard SAT
and 2-ME methods. Sixty heifers weredivided
into 3 groups, ie., 3-5 months, 6-7 months,
and 8 to 9 months, of 20 heifers each. there
is no significant different among animal groups
by both methods (P =>0.05). The level of IgG
and IgM are 1212.87 and 2752.75 i.u., respective-

ly, for the first week. The antibody titer
decreased with time but IgM remained higher
than IgG throughout the experiment. Level
of IgG is below 25 iu. (2011 iu.) at 12 weeks
post vaccination. Twenty-four weeks post
vaccination IgG level is only 4.83 iu. There-
Jfore, 2-ME can be used to differentiate vaccinat-
ed animals from diseased ones at 6 month
after vaccination.
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Preparation Of Fluorescent Antibody Conjugate For Rapid
Diagnosis Of Duck Virus Enteritis

Urasri Tantaswasdi,

M.R.Amnuayporn Kashemsant,

Arunee Chaisingh, Porntip Siriwan,
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National Animal Health and Production Institute, Department of Livestock Development, Bangkhen, Bangkok 10900,
Thailand.

ABSTRACT

A fluorescent antibody conjugate for
duck virus enteritis was prepared by preciptating
immunoglobulin antibody from duck virus
enteritis antiserum and conjugating with
fluorescein isothiocyanate. The optimum
dilution of this conjugate was determined
by staining titration and the specificity was
tested in tissue sections from six-week-old
mixed-breed ducklings which were divided into
four groups of 12 each. Duckings of Group
I were inoculated intranasally with 0.5 ml of
a preparation of virulent virus containing 10"
DLDSo/mI. Ducklings of Group II were
vaccinated intramuscularly with 1 ml of vaccine
containing 107 TCID,, of virus. Group
I were similarly vaccinated as Group II and
challenged after two weeks with the same dose
of virulent virus as Group I. Duckling in
Group IV received no virus and served as
controls. One duckling from each group
was killed daily from day 1 to 7 post
inoculation. Tissue samples from the esopha-
gus, liver, spleen, small intestine, thymus
and bursa of Fabricius were collected and
examined by the direct fluorescent antibody
technique. The adjacent tissues were collected
for pathological examination and virus
isolation.

From day 3 post inoculation, viral
antigen was detected in cells obtained from
organs of Group I ducklings. The intensity
of fluorescence was clearest in mucosal epitheli-
al cells of the esophagus. Lesions and virus
were detected only in Group I ducklings but
not in ducklings of Group II, III and IV.

The first occurrence of duck virus enteritis
(DVE) in Thailand was in 1976."The causal
herpesvirus was isolated at that time.” The

disease spreaded rapidly and caused severe
morbidity with mortality rates approaching 100
per cent. At present, there is no effective treat-
ment for the disease. Therefore, prompt and
accurate diagnosis is essential for effective con-
trol of the disease. Immunofluorescence is one
of the most sensitive technique for detection of
DVE virus. In Thailand, however, this tech-
nique is seldomly employed because fluorescent
antibody (FA) conjugate for DVE is not-
produced locally, is difficult to import from
abroad, and is sometimes unavailable from
foreign sources. Most diagnosis relies upon
isolation of the virus by inoculation of embryo-
nated duck eggs or ducklings. The technique
usually requires a week or more to yield results.

The purpose of the present study was to
prepare FA conjugate and to determine the best
organ for rapid and effective diagnosis of DVE.

Materials and Methods
Ducklings : For preparation of antiserum and
for testing the quality of the FA conjugate, 58
six-week-old mixed-breed ducklings (Khaki-
Campbell x native duck) known to be free of
DVE and not vaccinated against DVE, were
obtained from the Animal Husbandry Division,
Department of Livestock Development (DLD).
Embryonated duck eggs : For investigating
the presence of DVE in various organs,about
1,700 embryonated duck eggs, 11/to 14-day-
old, were obtained from the same source.
Duck virus enteritis vaccine : At tenuated DVE
vaccine, batch number 34/30,with a titre of
10°? median tissue culture infective doses per-
milliliter (TCID 50/ ml), was obtained from the



80

Veterinary Biologics Division, DLD.Duck virus
enteritis virus : A local DVE virus was used.
This strain was isolated from the liver and spleen
of an affected duck in Thailand.” It was pas-
saged four times in ducks to increase its viru-
lence. The virus suspension used contained
10** median duck lethal does per milliliter
(DLD 50 / mi). Important supplies : For
preparing the FA conjugate, a chromatography
column,saturated ammonium sulfate solution,
fluorescein isothiocyanate (FITC), Sephadex
G-25, diethyl aminoethyl cellulose grade 52
(DEAE 52), and various buffers, particularly,
carbonate-bicarbonate buffer pH 9.5, 0.005 M
phosphate buffer + 0.1’ M NaCl and 0.2 M
NaCl, pH 7.2, phosphate buffered saline
(PBS)pH 7.2, and 0.85% normal saline were
used.

Preparation of antiserum

One 200-dose vial of DVE vaccine from
the DLD was reconstituted with 20 ml of 2%
casitone diluent. One ml dose of this vaccine
was administered intramuscularly into each of
10 six-week-old ducklings.Three weeks after
vaccination, a 1 ml dose of the virulent virus
was inoculated intravenously into each of the
ducklings. Two weeks later,the ducklings were
bled, the sera were collected, and the neutraliza-
tion index(NI) was determined.
Preparation of fluorescent antibody
conjugate

Adapting the method of Kawamura
(1977),antiserum with NI higher than 3.5 was
precipitated with ammonium sulfate. The
precipitation was done by using 50% saturated
solution, followed by 3 times precipitation with
33% saturated solution. Ammonium sulfate
was removed by dialysis against PBS. Protein
concentration was determined. The amount of
FITC, carbonate-bicarbonate buffer, and nor-
mal saline to be used were calculated. FITC
dissolved in the carbonate-bicarbonate buffer
was added dropwise to the.protein solution,to
which the normal saline had been added. Con-
jugation was performed at room temperature
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over a period of two hours with continuous
stirring on a magnetic stirrer. Free FITC was
removed from conjugated globulin by using
Sephadex G-25 equilibrated with PBS. Fol-
lowing dialysis,the conjugate was further puri-
fied by DEAE,, equilibrated with 0.005 M
phosphate buffer.

Testing of the quality of the fluorescent
antibody conjugate prepared

(1) The F/P ratio was calculated according to

the following formula :

A/B x 0.41
A = estimation of fluorochrome concen-

tration (ug/ml),obtained by measuring the
optical density (OD) of the FA conjugate
at a wave length of 495nm and multiplying
by 5.71
B = estimation of protein concentration
(mg/ml), obtained by measuring the OD at
280 nm and then applying the formula :
(OD,,,— (OD,,, x 0.053)) x 0.75

(2) The optimum dilution of the conjugate was
determined by staining-titration. Two-fold
dilutions of the conjugate were made from
1:8 to 1:256. Each dilution was used to
stain two tissue sections from ducks infect-
ed with DVE virus and two tissue sections
from non-infected ducks.

(3) The specificity of the conjugate was tested
on tissue sections from four groups of 12

ducklings each, which had been treated as
follows :
Group 1 ducklings were each inocu-
lated intranasally with 0.5
ml of virulent DVE virus
containing 10™* DLD,,/ml.
ducklings were each vacci-
nated intramuscularly with 1
ml of DVE vaccine contain-
ing. 10*’ TCID,, of virus.
ducklings received the same
dose of vaccine virus as
Group II and then were
challenged two weeks later
with the same dose of viru-
lent virus as Group I.

Group 11

Group III
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Group IV was the control group
receiving neither virus nor
vaccine.

One duckling from each group was killed
daily from day 1 to 7 postinoculation. Tissue
sections from the esophagus, liver, spleen, small
intestine, thymus and bursa of Fabricius of
each duckling were stained with the conjugate.
Pathological lesions in those organs were evalu-
ated using standard technique. Virus isolation
was attempted through embryonated duck eggs.

Results

The mean NI of the antisera prepared was
3.7 and the F/P ration of the FA conjugate was
1.209.

The highest dilution that gave positive
results was 1 : 64.The dilution was set to be 1
fluorescent antibody unit (FAU). In the diagno-
sis,1 : 16 of this conjugate which is correspond-
ed to 4 FAU was used (Table 1).None of the
tested dilutions stained sections from control
ducklings.

Table 1. Determination of the optimum staining dilution of FA conjugate

Source of tissue section

Dilution of FA conjugate

1:8 1:16 1:32 1:64 1:128 15256
Infected duckling +++ ++ + + + i
Normal duckling -~ = = = - .
+, ++, ++ +, = Positive (weak, moderate, Strong)
* = Suspect
= = Negative

Tissue sections from Group I (infected)
ducklings fluoresced when stained with con-
jugate, starting from day 3 post inoculation on-
ward.Fluorescence was observed in the nucleus
and cytoplasm of mucosal epithelial cells and-
sometimes in epithelial cells of the esophageal
submucosal glands (Fig. I), hepatocytes and bile

duct epithelial cells, periarteriolar sheath cells
and parenchyma of the spleen, reticular cells
and crypt epithelial cells of the intestinal annular
bands, medullary reticular cells of the thymus
and bursa of Fabricius and occasionally in the
corticomedullary epithelial cells of the bursa of
Fabricius.

Fig I. Fluorescing granules are seen in the nucleus and cytoplasm of the mucosal epithelial

cells in a section of esophageal tissue from a duckling infected with DVE. x 200.
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At necropsy, DVE lesions were observed
in the organs of ducklings from Group I. Sub-
mucosal petechiae and some minute ulcerative
foci were scattered along the entire length of the
esophagus. In the liver, white pinpoint necrotic
foci and petechiae were observed with naked
eye. Hemorrhagic annular bands were present
in the small intestine, Thymus and bursa of
Fabricius were atrophic.Tiny necrotic foci or
petechiae were noted on the surface of

the spleen. DVE virus was found in Group I

duckling, whereas ducklings of Groupll, III
and IV contained no lesions and virus was not
detected.

Discussion

Although the NI was not high, it was
possible to use the antiserum derived from the
ducklings to prepare DVE conjugate for
diagnosis. The preparation of the conjugate
was not difficult and there were no problems
of non-specific reactions because the F/P
ratio was in the range 1-22,

The presence of viral antigen was detected
only in tissues from ducklings of Group I which
were infected with DVE virus. Virulent virus
multiplies rapidly in the organ studied. >3
No positive reaction was present in either the
vaccinated ducklings or vaccine-challenged
ones. The mechanism underlying this has not
been elucidated. It may be possible that the
multiplication of attenuated vaccine virus is
restricted to certain tissues and that vaccinated
animals can effectively limit the replication of
virulent virus. This phenomenon was found
to be true in case of swine fever virus.®
In the vaccine-challenged group, the antibody
produced by vaccination may mask the antigen
of the virulent virus and protect them from the
conjugate.
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The distribution of DVE viral antigen in
both the nucleus and cytoplasm of infected cells
is similar to those found in infectious laryngo-
tracheitis.”»12 However, the most striking
fluorescence was seen in the epithelial cells
lining the esophagus. Since DVE virus is
one of the herpesviruses which are known
to attack epithelial cells or cells derived
from ectoderm and endoderm, it is not
surprising that the result was most easily
interpreted in this tissue.!!

Erickson et al. (1974) developed FA cell
culture technique for DVE diagnosis and found
that it is the most sensitive technique and is
as accurate as intramuscular ture, however, took
time. In the present study, tissues from infected
ducklings were stained directly, making it
possible to obtain results within three hours.
The accuracy of the results was very good,
comparable to those obtained-with FA conjugate
from the United States.!0 This indicaled
that the quality of the FA conjugate prepared
is high and can be used effectively in the
detection of DVE.

Acknowledgment
The authors wish to express their thanks
to the Animal Husbandry Division, DLD, for
providing the embryonated duck eggs and
ducklings used in this study.

References

1. Erickson, G.A.; Proctor, S.J,; Pearson, JE., and
‘Gustafson, G.A. 1974. Diagnosis of duck virus-
enteritis (duck plague). Proc. Am. Assoc. Vet. Lab.
Diag. 17 : 85-90. :

2. Kawamura, A,Jr. 1977. Fluorescent Antibody Tech-
niques and Their Application. 2 ed. University
of Tokyo Press. Tokyo. 292 pp.

esis of duck plague virus. Arch. Virol. 50 83-95.



