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SUMMARY

Three types of Brucella abortus antigens were
prepared: Lipopolysaecharide (LPS) , sonicated cells and
whole cells killed antigens. Enzyme-linked immunosorbent
assay (ELSIA) was carried out in polysterene microtiter
plates using horse-radish peroxidase conjugated to anti-
normal bovine serum globuline with hydrogen peroxide and
ortho-phenylenediamine as hydrogen as substrate. The
results showed that the whole Brucella cells antigen gave
the best distinguish between the positive and negative sera
with lowest cross reactive with E. coli antiserum.

INTRODUCTION

In 1971, Engvall and Perlmann (1) published their
work on the possibility of using the enzyme-linked

~ immunosorbent assay (ELSIA) for quantitative assay of

immunoglobulins. This technique (i.e. ELSIA ) has then
been successfully employed for the quantitative
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determination of the antibody response to bacterial and
mycotic infection (2-4).

Brucellosis has also been diagnosed by ELSIA using
lipopol ysacchride (LPS) as antigen (5,6,7). this antigens has
shown a considerable degree of cross reactivity with some
other related species of bacteria. Therefore, it has become a
necessary task to find out an antigen which could givea
specific sharp reaction. The present investigation aimed at
such objective by comparing the ELSIA result, with each
other, when LPS, whole killed Brucella and sonicated
Brucella were used as antigens.

MATERIALS AND METHODS

‘Brucella abortus WHO strain-99 was used throughout
the study. The phenolwater exiracted LPS antigen was
prepared following a procedure described by Alton et al.(6).

Four days cultured Br. abortus microorganisms were
harvested in phenol saline then killed by heating in a water
bath at 100 ° C for 45 minutes. The killed microorganisms
were employed as whole cells as well as sonicated cells
antigens. The bacterial whole killed cells were washed twice
with saline solution and then resuspended cells antigen was
prepared by ultrasonic disintegration of the killed bacteria at
24 kV for 15 min in 0.5N sodium carbonate buffer
(pH 9.6).

A total of forty serum sample from clinically
Brucellosis suspected cows were employed as sources for
the necessary sera. Anti-Escherichia coli. 0:157 serum was
obtained from a vaccinated cow and kindly supplied by
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Mr.F. A karim, Department of Veteninary Medicine,

Baghdad. In this department, anti-bovine Ig conjugated to
horse radish peroxidase was prepared and kindly supplied
by Dr. A.al-Omran. The substrate was prepared by
dissolving 34 mg orthophenylenediamine in 100 ml of
phosphate-citrate  buffer (pH 5) to which 20 pl of hydrogen
peroxide were added.

An ELISA procedure described by Alton et al. (6)
was employed for titratation of the antibodies against LPS
antigen. Steps for ELISA technique were developed for the
determination of antibody ftitter's for whole cell and
sonicated Bruceela antigen under optimal conditions. One
hundred pl of antigen suspension in carbonate buffer (pH
9.6 , optical density = 0.54 ) was transferred into each well
of flat bottomed plates ( polysterene plate, Dynatch, UK.).
The plates were incubated, overnight, at 4 °C and then
washed for four times with phosphate buffer saline (pH 7.2)
plus 0.05% Tween-20 (PBS/T20). Two fold dilution's of the
serum were made in fixed volumes (100 ul) of PBS/T20
starting with a dilution of 1:100. Then plates were, there
after, incubated for 90 min at 37 °C. After four times
washing with PBS/T20, another incubation was carried out,
at 37 °C for 60 min after the addition of 100 pl of anti-
Bovine 1g-Horse Radish Peroxidase Conjugate to each well.
Dilution assays of the conjugate were performed to
determine the optimal concentration and was found to be
1:150.

The plates were further washed for four times with
PBS/T20. One hundred pl of the substrate was added to
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each well. Then, plates were incubated for 5 min at 30 °C.
The reaction was stopped by the addition of 100 plof
12.5% H»SO4 The colour mtensity in each well was
determined by using a plate reader supplied with 492 nm
filter (Flow Laboratones Titertek Multiscan, Plate
Reader,UK.)

The following controls were included in each
experiment:

1- Substrate control.

2- Positive standard serum.

3- Negative standard serum

4- Anti-E. coli. serum to check cross reactivity.

5- Reference antigen (LPS).

The half maximum absorbance value of the positive
standard serum was used to compare the antibody activity
in other samples. This value was obtainec by subtracting the
minimum absorbance value from the maximum absorbance
value. The result was then divided by two and the mimmum
absorbance value was added to the resulted figure. The final
calculated value was located on the positive standard serum
absorbance curve. Consequently, each sample with
absorbance comparable to this located value, or higher than
it was considered positive to Brucellosis. Absorbance with
lower value refers to Brucellosis negative samples.

RESULTS

Figures 1-3 show the ELISA absorbance curves for
each antigenic preparation at Increasing concentration
against the four controls. LPS antigen (Fig. 2) gave a linear
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curve at 1/10000 dilution after titration against the positive
standard serum. Such linear curve was recorded with
sonicated cells (Fig. 2) and whole cells (Fig. 3) killed
antigens at OD =0.54 whereas the dilution of the positive
and negative standard sera was 1: 100 . The LPS sonicated
cells gave higher absorbance values with the negative
standard serum and anti-E. coli. serum (Fig. 1 & 2),
whereas the values which were recorded with whole cells
antigens (Fig.3) were low and close to the background
(substrate control).

Accordingly, the three antigens were used to test the
sera from the clinically suspected animals. The results are
presented in Table (1). The figure 100 was the nearest titer
which corresponds to the half maximum absorbance value.
Therefore, titer less than 100 and more referred to a positive
case of Brucellosis.

DISCUSSION

The LPS antigen has been recommended by some
investigators for the serological diagnosis of Brucella
infection (6,7,8,9) , also whole cell bacteria and a detergent-
extracted component of the outer membrane complex were
used as antigens immobilised on microtiter plates (9).

As show in figure 1,2 and 3 it could be concluded
that the whole cell antigen gave the best discrimination
between the negative and positive fested sera.

The data (Table -I) clearly demonstrate that the
twenty serum samples (positive for Brucella ) titrated with
LPS and sonicated cell antigens shows an absorbance values
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similar to that value of negative Brucella serum and anti E. -
coli serum. This result may be attributed by the cross- *
reactivity of the above antigens with other bacteria (6,10).
Whereas the whole cell antigen gave the best discrimination
between the tested positive and negative serum samples
(Table -I). It is possible to speculate that the whole Brucella
cell antigen has retained a number of antigenic fractions
with antigenic activity that were sufficient to give the
recorded maximal sensitivity cross-reactivity.
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Figure 1. The ELISA absorbance curves following titcration of four

controls against L.PS Brucella antigen 1/10000 dilation.
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Figure 2. The EFLISA absorbance curves following titeration of four
controls against Senicated antigen dilation at an optical density = 0.54.
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Figure 3. The ELISA absorbance curves following tiferation of four
controls against whole cell killed antigen dilation at an optical density =
0.54.
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Table 1. Titers sera from clinically Brucellosis suspected
cows after titeration against the three used antigens

ELISA Titers/Number of sera

<100 ;100" 12200 1400 ]800 [1600 3200 [: 6400
Whole 16 4 2 2 3 3 7 3
cells
antigen :
LPS 20"* 3 1 2 p, 4 8
antigen
Sonicated 20" 2 1 1 4 5 7
cells
antigen

* The titer which corresponded to the half maximum
abscrbance value Titer of 100 and more refered to
Brucelosis case.
** The absorbance values of these sera were similar to that
values of the negative standard serum and anti E. coli
serum.

REFERENCES

1-  EngvallE, and Perlmann,P.(1971). Enzyme-linked
immunosorbent assay (ELISA) : Quantitative assay of
immunoglobin G. Immunochemistry,8:871-874.

2-  Carlsson,H.,Lindberg,A. and Hammarstron,S.(1972).
Titeration of antibodies of Salmonella O-antigens by
ELISA. Infect. Immunity,6:703-708.

-22-



The Iraqi J. Vet. Med. 19 & 20, No.(1), 1995-1996. |

3-

10-

Engvall,E.and Ljungstrom,l.(1975). Detection of
human antibodies to trichinella spiralis by ELISA. Acta
Path. Microbial. Scand.Sect.C, 83:231-237.

Carlsson,H. and Lindberg,A.(1978). Application of
enzyme immunoassay bacterial and mycotic infection.
Sand. J. Immunol. 8(Suppl.7):97-100.

Carlsson,H., Hurvell,B. and
Lindberg,A.(1976).Enzyme-linked immunosorbent
assay ELISA for titration against Brucella abortus and
Yersinia enterocolitica Acta

Path. Microbiol.Scand.,Sect.C.,84:168-176.
Alton,G.,Jones,L. Angus,R. and Verger,J.(1988).
Techniques for the Brucellosis Laboratory. National
Institute of Agricultral Research, Paris.

Heck,F.C., Williams,J.D.,Pruett,J.,Sanders,E. and
Zink.D.L.(1980). Enzyme-linked immunosorbent assay
for detecting antibodies to Brucella abortus in bovine
milk and serum.Am.J. Vet.Res.,41:2082-2084.
Carlsson H.,Lindberg,A (1977). Application of ELISA
for the diagnosis of bacterial infections in :
Chang,T.(ed.). Biomedical Application of Immobilized
Enzyme and proteins. Plenum Press, New York,
Vol.2,p.97-110. |
Chin,J.C.{1983). Comparison of different antigenic
preparation for the detection of ovine serum antibodies
agamnst Brucella ovis by Eisa , Aust.Vet.].,60:261-264.
Gomez-Miguel M.J.,Moivon,I. and Lopez.J.(1987).
Brucella cuter membrane lipopropten shares antigenic
determinats on the cell surface.Infec. Immun., 55:258-
262.




The Iraqi J. Vet. Med. 19 & 20 » No.(1), 1995-1996.

BRUCELLA U g8 cisaivall ;e £198 EOE wiaa gd g L
E Tl Sl L3RS ¢ a3 €l saae ;2 g ABORTUS

Gl gaaill d casdind §giiali 08l Julsy Afgall 3gb
(ELISA) a5y

G gl Juai
et cbayi t}/{g)kéﬂ? g_y.L.'ﬁi_.}iS/J’.‘n.sZ.:al;

-

LV EN ]

Nads a5 Brucella abortus edass e O f ¥ SO0 & g

Sl sl WSy L8 gall 34 AT LTET SR TN PPN

il o it Sos (BELSIA) a3yt @Sl Gasis Leatadtad gyl

mw@,ﬂslsmdﬁmm&ug&io}uﬂw

G AV oz Ll o daed Laip Ll _any 4001 eta @ Y e

g@t:g@s@&u@;ﬂ‘@,ﬁymﬁ@%mm
il o3a aladtul s

- 24-




