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ABSTRACT
Leptospirosis, an infectious disease affects both humans and animals and is considered the
most common zoonosis in the world. Also called as Swineherd’s disease, the organisms enter
the body when mucous membranes or abraded skin comes in contact with contaminated
environmental sources. The infection causes a systemic illness that often leads to renal and
hepatic dysfunction. It is considered an occupational disease of sewer workers and also a
disease of recreation. Symptoms include high grade fever, headache and body pains. This is
most common in tropical and temperate climates. These organisms are sensitive to penicillin
and tetracycline, but the treatment becomes effective if started early in coarse of disease.
Diagnosis is based on serological test since isolation of the bacteria is difficult and time
consuming. The most popular serological test in microscopic agglutination test (MAT). Another
test which is also used for diagnosis is ELISA. In the present study a comparison was made
between MAT and ELISA to determine rapid and effective diagnosis. The study was conducted
by raising hyper immune sera in rabbits for different leptospires. The titre value of rabbit
HIS for the homologous leptospiral antigens was compared with the heat killed whole cell and
sonicated antigenic ELISA. Samples were collected from rice mill workers and clinically
suspected cases of leptospirosis along with controls. Autumnalis antigen was also used in this
study. The result showed different values and the positivity percentage among hospital cases
were 87.4 per cent by MAT, 98.8 per cent by heat killed antigen ELISA, 91.4 per cent by
sonicated antigenic ELISA.
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Introduction

Leptospirosis, an infectious disease that affects
humans and animals, is considered the most common
zoonosis in the world. Leptospirosis is also called as
swineherd’s disease, swamp fever, mud fever of Weil’s
disease. The organism enters the body when mucous
membranes or abraded skin comes in contact with
contaminated environmental sources. 

The disease was first recognized as an
occupational disease of sewer workers and is also a
disease of recreation. Recreational activities
presenting some risk include traveling to tropical
areas (Inada et al., 1918).

Most leptospiral serovars have their primary
reservoir in wild mammals, which continually
re-infect domestic populations. The clinical picture
varies from mild undifferential pyrexia which leads

to mixed infection by leptospira and dengue in a
patient (Rele et al., 2001).

Leptospirosis is caused by pathogenic spiral
bacteria belonging to the genus Leptospira, the family
Leptospiraceae, and the order Spirochaetales. The
intensity of the infection is mostly attributed to the
dose and virulence of the organisms.

Leptospires are sensitive to penicillin and
tetracycline, but the treatment to be effective should
be started early in coarse of disease. The most
popular serological test is the serovar specific
microscopic agglutination test (MAT). There is a
growing need for a rapid, sensitive, and reliable
procedure that could be used in a routine diagnostic
laboratory to detect antibodies against leptospires.
The enzyme linked immunosorbent assay (ELISA) is
simple, safe, easily automated, and thus a very
suitable procedure for the examination of a large
number of sera.

Hence the present study was carried out by
raising Hyper Immune Sera in rabbits for different
leptospires. The titre value of the rabbit HIS for the
homologous leptospiral antigens in comparison with
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the heat killed whole cell and sonicated antigenic
ELISA. Evaluation of the autumnalis heat killed
whole cell and sonicated antigenic ELISA by using
clinically suspected cases of Leptospirosis and rice
mill workers sera samples with the respective
controls was done.

Materials and Methods

Standard leptospiral strains were received form
the Leptospiral Reference Laboratory, Brisbane,
Australia and maintained periodically in EMJH
semisolid media to carry out this work.

Serogroups Strains
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The leptospiral species are isolated by using
EMJH media. 1 per cent Bovine serum albumin
(BSA) was added for enrichment. Vitamin solution is
incorporated in the EMJH media. To avoid
contamination add 1 per cent 5-Fluoro Uracil (5-FU)
in media (Johnson and Rogers, 1964).

Maintenance of Culture

Leptospiral culture were maintained by serial
subculture in semisolid in EMJH medium and
incubated at room temperature in dark for seven
days (Turner, 1968). Rabbit serum (2%) was added
to the medium to promote the growth of leptospira
(Ellis, 1989).

The sera sample of white albino rabbits
(Oryctologus cuniculus) used for the production of
hyper immune serum (HIS). For raising HIS, the
rabbits were inoculated with the appropriate culture.
After 10 days from the final booster dose the animal
was bleeded through ear vein to find out the antibody
titre of 1:10,000 (Faine, 1982).

24 blood samples were collected from patients
having the clinical symptoms of headache, fever,
myalgia, hepatomegaly, spleenomegaly. The blood
samples were also collected from Rice mill workers,
because they are more prone to the leptospiral
infection. Then serum were separated from the blood
for performing serovar specific Microscopic

Agglutination test (MAT) (Ratnam et al., 1983) and
genus specific ELISA (Terpstra et al., 1985).

Heat killed whole cell antigen and sonicated
antigen were prepared and coated onto antigen
plates. The titre value was read as optical density by
multiscanner with a 492 mm filter.

Result and Discussion

The present study indicates that an indirect
ELISA using both heat killed and sonicate antigens
is a genus specific, sensitive and practical test for the
detection of antibodies against leptospira. The
comparison of the titre values of rabbit HIS by
homologous antigen by MAT and autumnalis antigen
by ELISA (Table 1).

Table 1 Comparison of the titre value of
rabbit HIS by homologous antigen by MAT and

autumnalis antigen by ELISA (Heat Killed
and sonicated antigens

S.
No Sero goup Mat

ELISA

Heat
killed Sonicated

1. Australis 1:10240 1:20480 1:20480

2. Autumnalis 1:20480 1:20480 1:20480

3. Icterohaemorrhagiae 1:20480 1:20480 1:20480

4. Patoc 1:2560 1:2560 1:20480

5. Pomona 1:10240 1:20480 1:20480

The homologous antibody titre of different
hyper immune sera were evaluated by MAT. The
titre observe for Australis hyper immune sera was
found to be 1:10240 by MAT. But it was 1:20480 by
ELISA for both heat killed and sonicated antigens.
For autumnalis and icterohaemorrhagiae IIIs the
homologous titres were 1:20480 by MAT which was
equalized by the heat killed sonicated autumalis
antigenic ELISA (Fig 1 and Fig 2).

Fig. 1. Homologous titres by MAT for
different rabbit HIS

AUS – Australis, AUT – Autumnalis
ICT – Icterohaemorrhagiae, PAT – Patoc POM – Pomona
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Fig. 2. Homologous titres by ELISA of
different Rabbit HIS

On comparing with other serovars, autumnalis
have showed highest percentage (28.8%). The
commonest serovars against which antibodies present
apart form autumnalis were australis (18.6),
icterohaemorrhagiae (13.5) and grippotyphosa (15.3).
Out of 24 samples, 21 samples were positive by MAT.
The 1gG ELISA showed the highest titre (1:5120)
when compared with MAT (Table 2)

Table 2 The antibody titre of MAT and
ELISA among hospital samples

S.
No.

MAT
(21/24)

ELISA

Heat Killed
(21/24)

Sonicated
(21/24)

1. 1:320 1:640 1:640

2. 1:160 1:640 1:1280

3. 1:640 1:1280 1:640

4. 1:640 1:1280 1:2560

5. 1:1280 1:5120 1:5120

6. 1:640 1:1280 1:640

7. 1:80 1:640 1:1280

8. 1:80 1:80 1:160

9. 1:320 1:1280 1:640

10. 1:80 1:160 1:80

11. − ve 1:320 1:320

12. − ve 1:640 1:320

13. 1:160 1:320 1:640

14. 1:80 1:80 − ve

15. 1:80 1:160 − ve

16. 1:80 1:80 1:160

17. 1:80 1:80 1:160

S.
No.

MAT
(21/24)

ELISA

Heat Killed
(21/24)

Sonicated
(21/24)

18. 1:80 1:160 1:160

19. 1:640 1:1280 1:2560

20. 1:160 1:320 1:160

21. − ve 1:80 1:160

22. 1:80 1:80 1:80

23. 1:320 1:1280 1:1280

24. 1:1280 1:2560 1:1280

ELISA picked up more cases than the MAT.
ELISA using heat killed antigen, all 24 samples
showed positive results and for ELISA with sonicated
antigen, only 22 samples were positive. Heat killed
antigen showed more sensitivity than the sonicated,
in IgG ELISA. Out of 24 samples, 21 samples were
positive by MAT and heat killed antigenic ELISA 24
were positive by MAT and sonicated antigenic ELISA
and 22 were positive in both ELISA (Table 3).

Table 3 Distributions of antibody titres with
MAT and ELISA in Hospital samples and

their controls

Titre

Hospital samples (N-24)

MAT
( + ve 21/24)

ELISA

Heat Killed sonicated
( + ve 22/24)

No. % No. % No. %

80 9 37.5 6 25.0 2 8.3

160 3 12.5 3 12.5 6 25.0

320 3 12.5 3 12.5 2 8.3

640 4 16.6 4 16.6 5 20.8

1280 2 8.3 6 25.0 4 16.6

2560 - - 1 4.1 2 8.3

5120 - - 1 4.1 1 4.1

Total 21 87.4 24 99.8 22 91.4

22 WIDAL positive samples were taken control
and have been compared with the suspected
leptospirosis cases. The number and percentage
positivity of MAT and ELISA were tabulated. MAT
showed 87.4 per cent. ELISA using heat killed
antigen showed 99.8 per cent and sonicated antigens
91.4 per cent. Hence IgG ELISA using heat killed
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antigen was more sensitive than the standard MAT
for the diagnosis of human leptospirosis cases.

The percentage seroprevalence of the rice mill
workers by MAT showed the percentage of australis,
autumnalis, icterohaemorrhaegiae and grippotyphosa
like 10.3 per cent, 32.7 per cent, 17.2 per cent and
22.4 per cent for serogroup respectively (Table 4).

Table 4 Predominating leptospirosis
interrogans serogroups in Rice mill workers

with titres

Serogroup
Titre

Total %
80 160 320 640 1280

Single Dominant

Australis 4 2 - - - 6 10.3

Autumnalis 12 1 4 1 1 19 32.7

Icterohaemorrhagiae 5 2 2 1 - 10 17.2

Grippotyphosa 9 3 1 - - 13 22.4

Subtotal 30 8 7 2 1 48 82.8

Mixed equals

Aut + Gripp 4 - - - - 4 6.8

Aut + Aus 1 - - - - 1 1.7

Aut + Ict 2 - - - - 2 3.4

Gripp + Ict 1 - - - - 1 1.7

Aus + Ict 1 - - - - 1 1.7

Aus + Ict + Aut 1 - - - - 10 17.2

Subtotal 10 - - - - 10 17.2

Total 40 8 7 2 1 58 100.0

When compared, the results of MAT and
ELISA. Three samples showed negative results only
for MAT and for ELISA using heat killed antigen,
but no sample became negative for ELISA using
sonicated antigen (Table 5).

Table 5

The antibody titre of MAT and ELISA among
the rice mill workers

S.No. MAT
(25/33)

ELISA

Heat Killed
(18/33)

Sonicated
(29/33)

1. 1:320 − ve 1:160

2. 1:1280 1:2560 1:1280

S.No. MAT
(25/33)

ELISA

Heat Killed
(18/33)

Sonicated
(29/33)

3. 1:640 1:2560 1:1280
4. 1:80 − ve 1:80

5. 1:80 − ve 1:80

6. 1:640 1:2560 1:1280
7. 1:80 1:2560 1:1280
8. 1:640 − ve 1:160

9.  −ve − ve 1:1280

10. − ve 1:320 1:160

11. 1:160 1:640 1:320
12. 1:160 − ve 1:80

13. 1:160 1:640 1:640
14. 1:320 1:2560 1:1280
15. 1:320 1:640 1:640
16. 1:80 − ve 1:80

17. 1:160 1:2560 1:1280
18. 1:80 − ve 1:80

19. 1:80 1:1280 1:640
20. 1:320 1:2560 1:1280
21. 1:160 − ve 1:160

22. 1:320 − ve 1:640

23. 1:80 − ve 1:160

24. 1:320 − ve 1:80

25. 1:80 1:1280 1:1280
26. 1:80 1:320 1:80
27. 1:80 1:320 1:160
28. 1:80 − ve 1:80

29. 1:160 1:320 1:320
30. − ve − ve 1:80

31. 1:320 1:320 1:640
32. 1:160 1:2560 1:1280
33. 1:80 − ve 1:80

The non-rice mill workers from the sampling
area were also selected as control. Among the control,
out of 29, six samples were MAT positive 6 (20.6%),
7 (24.1%). ELISA (heat killed antigen positive and 5
(17.1%) reacted positively in ELISA (sonicated
antigen). The number and percentage positivity to
each titre were also given both for the study group
and the control group (Table 6).
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Table 6 Distributions of antibody titres with MAT and ELISA in rice mill workers and their
controls

Titre

Hospital samples (N-33) Control (N=29)

MAT ( + ve
24/33)

ELISA
MAT ( + ve

6/29)

ELISA
Heat Killed
( + ve 18/33)

Sonicated
( + ve 29/33)

Heat Killed
( + ve 5/29

Sonicatied
( + ve 5/29)

No. % No. % No. % No. % No. % No. %

80 12 36.4 - - 8 24 6 20.6 5 10.3 4 13.7
160 4 12 - - 6 18 - - 1 6.8 1 3.4
320 5 15 5 15 2 6 - - - - - -
640 2 6 3 9 4 12 - - - - - -
1280 1 3 2 6 9 27 - - - - - -
2560 - - 8 24 - - - - - - - -
Total

24
72.4 18 54 29 87 6 6 20.6 7 24.1 5 17.1

Comparison between MAT and ELISA (both
sonicated and heat killed antigen) by using t-test
value, showed that ELISA is more significant than
MAT (Table 7 and 8).

Table 7 Comparison between MAT and ELISA
to detect the Leptospiral antibodies among

hospital samples

Comparison be-
tween

Standard
deviation

(S)

t value*

Observed Expected

MAT and ELISA HK 825.19 2.2442 2.0687
MAT and ELISA SC 763.05 2.5198 2.500

ELISA-HK and
ELISA-SC

161.822 0.4373 2.0687

HK-Heat killed SC-Sonicated
*Significant at 5% level

Table 8 Comparison between MAT and ELISA
to detect the Leptospiral antibodies among

Rice mill workers

Comparison
between

Standard
deviation (S)

t value*

Observed Expected

MAT and
ELISA HK

902.97 11.4279 2.6480

MAT and
ELISA SC

1181.27 4.4821 2.6480

ELISA-HK
and ELISA-SC

496.958 9.779 2.6480

HK - Heat killed SC - Sonicated
*Significant at 5% level

Conclusion

An alternative to MAT the sonicated antigenic
ELISA may be utilized for the sera epidemiological

surveys by using the IgG conjugate since it detected
more number of positive cases among the rice mill
workers and heat killed antigenic ELISA may be
utilized for the diagnosis of clinically suspected cases
of leptospirosis because of its sensitivity even by
using the IgG conjugate than that of the IgM.
Considering all the tests, the autumnalis has been
proved to be the best antigen that can be utilized
routinely for the diagnosis of leptospirosis by ELISA.
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