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SUMMARY:

Two hundred and eighty nine serum samples were

collected from cows suffering from reproductive disorders
at private farms in Egypt. These samples were serologically
examined by Microscopic Agglutination Test (MAT),
Enzyme Linked Immuno Sorbent Assay (ELISA) and
Macroscopic Aggiutination Slide Test (ST) for detection of
leptospiral antibodies. The obtained results revealed that
antibodies against Leptosira (L) grippotyphosa, L. hardjo
and L.pomona were detected in an incidence of (5.2 %), (3.8
%) and (1.4 %) respectively by using MAT. Similar resuits
were obtained using ELISA with higher sensitivity and
specificity, while (10.4 %), (6.9 %) and (2.8 %) respectively
were detected by using ST. It could be concluded that MAT,
ST and ELISA can be used to screen leptospiral infection in
cattle, however the ELISA is highly sensitive, specific,
rapid and highly effective to detect antibodies in cattle with

positive titre of 1:200 and more.

INTRODUCTION:

Leptospirosis is a zoonotic disease with a worldwide distribution and causes
high economic losses due to abortion, stillbirth, decreased milk production, infertility
and death of young calves. The diagnosis of bovine Leptospirosis is usually based
on serologic grounds becatse leptospirae are difficult to be isolated from tissues or

fluids from infected animals (Fairbrother, 1985). A series of different methods in
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2) Macroscopic Aggl‘uiinatioh'sme Test (ST) (Faine, 1982 and Attia 1993);

The dead antigens were preparéd from the abovementioned serovars,
varying densities of antigens, determined by measuring the percentage of light
transmission from 20 to 80 % on photoelectric colorimeter were tested both for
sensitivity and ease of reading macroscopically. It was found that antigens adjusted
45 - 48 % light transmission at 550 nanometer read with less difficulty. The antigens
were stored at 4 °C with pH 5.4 to 5.8, for serological studies 50 ul of each antigen
was mixed with 50 ul of undiluted serum sample on a glass slide and rotation of the
plate by hand. Then slide was placed on mechanical rotators, with speed regulator.
3) ELISA (Sting and Dura, 1994}: -

The antigen was prepared from a dense cuiture in EMJH medium of the
above mentioned reference leptospiral serovars were harvested by centrifugation at
10000 Xg of cultivated EMJH medium. The leptospirae were subsequently washed
three times using 0.01 M PBS atpH 7.2.

Between each washing step the bacteria were spun down by centrifugation.
After the washing procedures, the leptospirae were resuspended using 1 % sodium
cholate and incubated in a water bath at 50 %C for 1 h. thereafter cell-iree
supernatants were obtained by centrifugation, the ELISA microfitre plates were
coated with the extracted leptospiral antigens.

The antigen solutions were diluted 1:100 in coating buffer (0.2 M carbonate /
bicarbonate buffer pH 9.6) and each well of the microtitre plates was filled with 0.1
ml. After incubation of the microtitre plates at 37 C for 24 h, the plates were washed
three times with washing buffer then dried at 37 °C and stored at 4 OC until use
within 1 week, serum samples were diluted 1:100 in washing buffer. The diluted
sera were pipetted in volumes of 0.1 mlin duplicate into each well of the microtitre
plates coated previously with the extracted antigen serovar specific sera from
immunized rabbits as a control positive and a serum obtained from a seronegative
rabbit served as a negative control.

After incubation, the microtitre plates were washed three times and each well
filed with 0.1 mi of antispecies immunoglobulins from cows with peroxidase diluted
in the same buffer mentioned above. After 1 h of incubation at 37 °C, the plates

were washed again three times, 0.1 ml of OFD — 0 — phenylenidiamine as a
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substrate containing H, O, was pipetted into each well and optical densities were
read at 405 nm. A positive reaction was indicated by a brown colour. The reaction

exceeding two fold values of the negative control was considered as positive.

RESULTS:

A total of 289 serum samples were collected from cows, suffering from
different reproductive disorders. The sera were subjected for three serologic tests as
a comparative study.

Table (1) Summarizes the results obtained by MAT, it was noticed that leptospiral
agglutinins against three leptospiral serovars were detected in 30 out of 289
(10.4%); meanwhile, L.grippotyphosa antibodies was the most predominant in cow
sera with (5.2%) of the total number of the examined sera followed by L.hardjo
(3.8%) and then L. pomona (1.4%).

Table (2) Summarizes the results obtained by ELISA it was noticed that these
results were similar to that obtained by MAT.

Table (3) Summarizes the results obtained by ST, it was noticed that the results
were higher than that obtained by MAT and ELISA because serum samples were
undiluted and this test was used as screening test.

Table (4) Summarizes the comparison between different serologic tests using MAT,
ELISA and ST on examined cow sera and it was noticed that similar results were

obtained using MAT and ELISA at serum dilutions 1 ? 200,

DISCUSSION:

Serological tests for leptospirosis are used not only for diagnosis of infection

in"humans but even more frequently used for serodiagnosis in domestic animals.
Tésfé are also applied for epidemiological studies, which frequently entail
rétrospective determination of antibodies which may have been provoked many
months previously.

i In the present study, the results of serological examination of 289 undiluted
100\(1\}' sera using ST agglutinins were detected against L.grippotyphosa, L.hardjo and
L.pomona in percentages of (10.4 %), (6.9 %} and (2.8 %) respectively as shown in

(table 3). The obtained results agreed with Attia et al {1996), and with Stoenner and
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Davis (1967) who evaluated this test and recorded that it was specific and sensitive
for detection of leptospiral antibodies in human and animal sera, but they stated that:
the ST was not as sensitive as the MAT when used for the serological survey. Also
Trap and Gaumont (1980) reported that this test is simple and rapid and it can be
employed as a screening test especially in herds with reproductive disorders.
However they stressed on the fact that the MAT must always be used inthe
epidemiological studies in herds with long standing leptospiral infection.

On the other hand, the results of serological examination of 289 cow sera
using both MAT and ELISA as shown in tables (1&2),
positive agglutinins at dilution > 1:200 was detected against L..grippotyphosa,
L.hardjo and L.pomona in percentages of (5.2 %), (3.8 %} and (1.4 %) respectively
for MAT. Similar results were obtained using ELISA, the comparison of the various
serologic tests for the detection of leptospiral antibodies in infected cattle indicates a
harmony between ELISA and MAT where the ELISA has excellent specificity and
sensitivity in correlation to MAT.

The results obtained by MAT were in agreement with those reported by
Schonberg et al (1985), Corboz et al (1887), Wanyangue et al (1987), Turner
(1988), Attia (1993), Attia et al (1996), Coliares-Pereira and Rocha (1991) and
Woodward et al (1997).

The results obtained using ELISA in comparison with that obtained by MAT
meet with that obtained by Thiermann and Garrett (1983) who reported that the
ELISA antiglobulin system using the homologous antigen, is the most sensitive test.
Although its sensitivity was considerably higher than the MAT and the ELISA anti ig
G system, no false-positive results were obtained when testing known negative
samples. |
They also added that the MAT may be detected mostly Ig G levels, when using
ELISA with pomona antigen in samples of hardjo -infected animals, some ant:body
levels were detected; this occurs in those samples showmg high homologous titers.
Some somatic antigenic components have a role in thls test, whereas the MAT
reaction is mostly based on agglutination of surface antigen components present on

the live organisms.
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Sting and Dura (1994) reported that the ELISA proved to be somewhat more
sensitive than the MAT. Cho et al. (1989) and Mendoza and Prescott (1992) also
reported high sensitivity of ELISA system when testing sera from cattle. The
obtained results were in agreement with that obtained by Woodward et al (1997),
Ramadass et al (1999), Ribotta et al (2000) and Surujballi and Mallory (2001). They
reported that the ELISA is easily standardized technically more advantageous than
MAT and uses antigenic preparation that can be routinely prepared in large
amounts.

Therefore it can be concluded that the ELISA is a sensitive and reproducible
test, also offers the advantage of using purified dead antigen, which are readily
stored and transported. It does not require the costly and tedious maintenance of a
constant supply of fresh leptospiral cultures of numerous serovars and avoiding the

hazard of personel infection during dealing with the live strains.
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Table (1} MAT results on 289 cow sera for detection of leptospiral

antibodies
End titres 172200
serovar
1/ 200 1/400 1/800 1/1600 113200 No %
L.grippotyphosa 2 6 4 3 -- 15 5.2
L.hardjo 1 3 3 4 - 11 3.8
L.pomona 1 3 -- - - 4 1.4
Total 4 12 7 7 - 30 10.4

Table (2) ELISA results on 289 cow sera for detection of leptospiral

antibodies
serovar End titre 17?200
17200 | 17400 | 1/800 | 1/1600 | 1/3200 No %
L.grippotyphosa 2 G 4 2 1 15 5.2
L hardjo 1 3 3 5 = 12 42
“Lpomona i 2 - - - 3 1.0
Total 4 T 7T T 30| 10.4
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Table (3) ST results on 289 undiluted cow sera for detection
of leptospiral antibodies

Dead Antigen Positive

No %
L.grippotyphosa 30 10.4
L.hardjo 20 6.9
L.pomona 8 2.8
Total 58 201

Table (4): Comparison between different serologic tests on 289 cow

sera for detection of leptospiral antibodies:

Serological test
Serovar MAT ELISA ST
No % No % |~ No %
positive positive positive
L.grippotyphosa 15 5.2 15 52 30 10.4
L.hardjo 11 3.8 12 4.2 20 6.9
L.pomona 4 1.4 3 1.0 8 2.8
Total 30 10.4 30 10.4 58 20.1
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