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Abstract

The present study was conducted to diagnose Leptospirosis infection in dogs presented to Out patient
department of Veterinary College Hospital, Hebbal with the clinical manifestations of anorexia,
lethargy/malaise, vomiting, lymphadenopathy, dark yellow urine, pyrexia, conjunctivitis, ascites,
melena, polyuria/polydipsia, recumbency and epistaxis. Eighteen dogs which were screened prior via
Rapid test kit and PCR were further tested by Dot ELISA test Kit for serological evaluation of 1gG
antibodies.
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Introduction

Emerging infectious diseases are primarily of zoonotic significance having greater impact on
public health besides global providence (Chen 2022; Pal et al., 2021) > 71 Disease
leptospirosis is usually overlooked zoonotic ailment caused by the spirochete of genus
leptospira, having complex transmission cycle amongst humans, animals and environment.
“One Health” Approach is required for the effective preventive and control policies (Pal et
al., 2021) 1. The proposition is related to epidemiological studies in case of companion
animals owing to knit interconnection between dogs, cats and humans with main route of
contraction of infection via urine contaminated soil/water (Francey et al., 2023; Overgaauw
et al., 2020) [ 1 Presently, the methods for diagnosing the animal leptospirosis as
recommended by World Organisation for Animal Health (OIE), directs to either detection of
the agent itself or the immune response elicited by prior past exposure (Musso and La Scola,
2013; Pinto et al., 2022) 13 181 For the detection of the infection in early and chronic phases,
PCR is the recommended gold-standard test talking of agent detection whereas in case of
serum antibody detection, MAT using the live serovars (should reflect the serovars present in
the study population) or ELISAs with protein antigens are suggested for surveillance (Pinto
et al., 2022) I8l MAT being most commonly used test in veterinary practice has several
limitations with respect to sensitivity and specificity. Certain studies have used MAT to test
the asymptomatic carriers in dogs and cats but right now there is no consensus with respect
to the standard MAT titre, serovars included in the diagnostic panel and technical
interpretation of the results (Esteves et al., 2023) [, Therefore the alternative diagnostics
should be standardized like ELISAs and Rapid serological tests which help at timely arriving
at the confirmative diagnostics.

Materials and Methods

Clinical animals

Dogs (n = 18) presented to Veterinary College Hospital, Hebbal, Bengaluru with the clinical
signs of anorexia, lethargy/malaise, vomiting, lymphadenopathy, dark yellow urine, pyrexia,
conjunctivitis, ascites, melena, polyuria/polydipsia, recumbency and epistaxis were tested
with Dot ELISA (Immunocomb, Biogal, Israel). These dogs hence included in present study
were initially screened with Rapid Antibody test Kit followed by molecular detection with
PCR testing as well for Leptospirosis.
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Dot ELISA (Immunocomb, Biogal, Israel)

The Immunocomb test is a modified ELISA described as an
enzyme labeled “dot-assay which detects antibody levels in
serum, plasma or whole blood. On the day of presentation of
animals, blood samples were collected aseptically from
either cephalic/saphenous vein of dogs in clot activator vials
and further centrifugation was done to collect the serum
which was subjected to testing.

Before performing the test, developing plate was brought to
room temperature by removing all kit components from the
kit carton and placed on the work bench for 60-120 minutes
and Assay was performed at room temperature of 20°-25
°C. Reagents were mixed by gently shaking the developing
plate few times before use. Tweezers were used to pierce the
protective aluminium cover of row A. Procedure was
commenced by depositing 5ul of sample into a well in row
A of the multi-compartment developing plate with raising
and lowering pipette plunger several times to achieve proper
mixing along with avoid spillage and cross-contamination of
solutions. Thereafter, Comb was removed from its
protective envelope without touching the teeth of
ImmunoComb card followed by inserting comb into open
wells in row A. Incubation was done for 5 minutes.
Subsequently, after completion of the color development in
row F comb was moved back to row E for 2 minutes for
color fixation. Final step was undertaken by Taking the
Comb out and letting it dry for 5 minutes prior to reading
the results. At the end of the developing process, a purple-
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grey color results were developed in all Positive Reference
spots and in any positive sample tested spot. The intensity of
the color result corresponds directly to the antibody level in
the test specimen. Results were scored using the Positive
Reference spot and CombScale.

Interpretation of Result

The CombScale S value is the number that appears in the
yellow window corresponding to the color tone, when
Positive Reference color is calibrated to S3 which is
considered as “cut-off” level of IgG antibodies roughly
equivalent to a positive immune response at a titer of 1:400
by the Microscopic Agglutination Assay-MAT. Color tone
of the anti Leptospira serovars mix spot (bottom one) was
compared with the Positive Reference spot (upper one). A
clear, visible purple-grey dot indicated a positive response.
To evaluate the antibodies score, CombScale provided in the
kit was used.

Results

Dot ELISA (Immunocomb, Biogal, Israel)

Among 18 animals 2 (11.11%) were strong positive at the
combscale value of S3 which is equivalent to 1:400 M.A.T
titre and 3 (16.66%) were faint positive at the combscale
value of S1 corresponding to 1:100 M.A.T titre. Overall
positivity was recorded as 27.77% based on ELISA testing
(Plate 1).

Bl BR300

CoMB SCALE

Plate 1: Immunocomb results for 1gG antibodies

Discussion

The present finding is in accordance with the findings of
Tuemmers et al. (2013) %, Dhliwayo (2014) 1, Ojha et al.
(2018) [ Desai et al. (2020) Bl who documented the
positivity rate on the basis of ELISA testing as 21.3%,
15.6%, 11.4%, 36.95% respectively. Odontsetseg et al.
(2005) 41, Jimenez-Coello et al. (2008) %, and Shah et al.
(2018) D9 delineated the appointment of ELISA as
serological test in the diagnostic panel of Leptospirosis in
dogs. Similarly, Joshi and Joshi (2000) 'Y, Gautam et al.
(2010) [ reported the positivity on the basis of ELISA
testing for leptospirosis in dogs as 5.5% and 8.1%

respectively. On the contrary, Dreyfus et al. (2021) B! and
Kanthala et al. (2023) [ documented the positivity of
47.6%, and 49.07% respectively while employing ELISA
testing as diagnostic tool for Canine leptospirosis.
According to Bora et al. (2022) ™ Immunocomb assay is a
sensitive simplified form of ELISA which can be delineated
as “dot assay” detecting antibody levels in serum or whole
blood without the need for sophisticated classical ELISA
which needs technical expertise and moreover time elapsed
is also greater.

In the present study 1gG antibody levels detected in case of
confirmed cases of Leptospirosis were low owing to low
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positivity which could be attributed to the fact that the
generation of 1gG antibodies takes alteast 2 weeks as opined
by Desai et al. (2020) ! to develop when the disease is
moving towards chronic phase and most of the positive
cases encountered in the present study were acute ones in
which mostly IgM antibodies would be predominated on
contrary to 1gG antibodies. Moreover only 18 confirmed
leptospira samples were subjected to 1gG testing which
could also be underestimated due to less inclusion. Hence
conjunction with other molecular testing can help at arriving
definitive diagnosis. Furthermore, the kinetics of IgM and
IgG antibodies might also vary between different animals
residing in different geographical areas owing to higher
positivity of one than the other.

Conclusion

Present study proposes the use of 1gG testing preferably
during the chronic phase of the disease and not during the
acute phase of the disease when mostly IgM antibodies are
predominant. Hence the serological test should always be
combined with the other diagnostics like Molecular assays
as in natural infections the stage of the infection is unknown
which points to the multimodal approach of diagnostics with
the consequent timely management of disease overall.

References

1. Bora M, Mathew DD, Das H, Bora DP, Barman NN.
Point of care diagnostics and non-invasive sampling
strategy: a review on major advances in veterinary
diagnostics. Acta Veterinaria Brno. 2022 Feb
3;91(1):17-34.

2. Chen KT. Emerging infectious diseases and one health:
implication for public health. International Journal of
Environmental Research and Public Health. 2022 Jul
26;19(15):9081-9096.

3. Desai D, Makwana P, Solanki J, Kalyani I, Patel D,
Mehta S, et al. Detection and prevalence of canine
leptospirosis from Navsari district of South Gujarat,
India. Microbiology Research Journal International.
2020 May;30(9):103-110.

4. Dhliwayo S. The seroprevalence of antibodies to
Leptospira species in dogs presented to Harare
veterinary clinics and selected rural communities in
Zimbabwe. Onderstepoort Journal of Veterinary
Research. 2012;79(1):E1-E6.
PubMed+2ScienceDirect+2

5. Dreyfus A, Ruf MT, Mayer-Scholl A, Zitzl T, Loosli N,
Bier NS, et al. Exposure to Leptospira spp. and
associated risk factors in the human, cattle and dog
populations in Bhutan. Pathogens. 2021 Mar
6;10(3):308-318.

6. Esteves SB, Santos CM, Silva BC, Salgado FF,
Guilloux AG, Cortez A, et al. Time for change? A
systematic review with meta-analysis of leptospires
infecting dogs to assess vaccine compatibility in Brazil.
Preventive  Veterinary = Medicine. 2023  Apr
1;213:105869-105879.

7. Francey T, Schuller S, Stoddard R, Moore G, Sykes J,
Cowgill L. Updated ACVIM consensus statement on
leptospirosis in dogs. Journal of Veterinary Internal
Medicine. 2023;37(6):2564-2578.

8. Gautam R, Wu CC, Guptill LF, Potter A, Moore GE.
Detection of antibodies against Leptospira serovars via
microscopic agglutination tests in dogs in the United

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

~ 259~

https://www.biochemjournal.com

States, 2000-2007. Journal of the American Veterinary
Medical Association. 2010 Aug 1;237(3):293-298.
Gokmen TG, Soyal A, Kalayci Y, Onlen C, Koksal F.
Comparison of 16S rRNA-PCR-RFLP, LipL32-PCR
and OmpL1-PCR methods in the diagnosis of
leptospirosis. Revista do Instituto de Medicina Tropical
de Séo Paulo. 2016;58:64-72.

Jimenez-Coello M, Vado-Solis |, Céardenas-Marrufo
MF, Rodriguez-Buenfil JC, Ortega-Pacheco A.
Serological survey of canine leptospirosis in the tropics
of Yucatan, Mexico using two different tests. Acta
Tropica. 2008 Apr 1;106(1):22-26.

Joshi HD, Joshi BR. Detection of Leptospira hardjo
antibodies in infertile cattle and buffaloes in the western
hills of Nepal. Veterinary Review, Animal Health
Research Division. 2001;15:46-49. Academia+1
Kanthala S, Patel DR, Balamurugan V, Makwana PM,
Parasana DK, Chaudhary PS, et al. Seroprevalence and
molecular detection of canine leptospirosis in and
around Navsari, South Gujarat, India. Journal of
Veterinary Medicine & Animal Health.
2022;14(2):156-165.

Musso D, La Scola B. Laboratory diagnosis of
leptospirosis: a challenge. Journal of Microbiology,
Immunology and Infection. 2013 Aug 1;46(4):245-252.
Odontsetseg N, Sakoda Y, Kida H. Serological
surveillance of canine leptospirosis in  Mongolia.
Veterinary Record. 2005 Jul 23;157(4):120-121.

Ojha KC, Singh DK, Kaphle K, Shah Y, Pant DK.
Sero-prevalence of leptospirosis and differentiation in
blood parameters between positive and negative cases
in dogs of Kathmandu Valley. Transactions of the
Royal Society of Tropical Medicine and Hygiene. 2018
Aug 1;112(8):378-382.

Overgaauw PA, Vinke CM, van Hagen MA, Lipman
LJ. A one health perspective on the human-companion
animal relationship with emphasis on zoonotic aspects.
International Journal of Environmental Research and
Public Health. 2020 Jun;17(11):3789-3799.

Pal M, Bulcha MR, Bune WM. Leptospirosis and one
health perspective. American Journal of Public Health
Research. 2021 Sep 28;9(4):180-183.

Pinto GV, Senthilkumar K, Rai P, Kabekkodu SP,
Karunasagar |, Kumar BK. Current methods for the
diagnosis of leptospirosis: issues and challenges.
Journal of Microbiological Methods. 2022 Apr
1;195:106438-106447.

Shah SA, Sood NK, Singh UA, Wani BM. Studies on
canine anaemia due to leptospirosis. Approaches in
Poultry, Dairy, & Veterinary Sciences. 2018;5(3):444-
446.

Tuemmers C, Liders C, Rojas C, Espinoza R, Castillo
C. Prevalencia de leptospirosis en perros vagos
capturados en la ciudad de Temuco, 2011. Revista
Chilena de Infectologia. 2013 Jun;30(3):252-257.


https://www.biochemjournal.com/

