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ABSTRACT

Aims:

Leptospirosis is endemically prevalent in coastal
area of south Gujarat. Generally, pets are vacci-
nated against Leptospira interrogans but
whosoever left unvaccinated, are prone to infec-
tion. The present study was conducted to detect
canine leptospirosis and its prevalence from
south Gujarat.

Place and Duration of Study:

A total of 46 serum samples and 33 urine
samples were collected from 56 dogs suspected
of having leptospira infection. The study was
done from September 2019 to May 2020.

Methodology:

Serum samples were diagnosed by IgG based
ImmunoComb solid phase dot ELISA test for
antibody against genus specific Leptospira
interrogans. Urine samples were visualized
under dark field microscopy (DFM) following
laboratory manual on leptospirosis of WHO. Sex
and age of dogs were noted to find out the
percent positivity and prevalence. Chi square
test was applied to find out any significant
difference among the age groups.

Results:

Out of 46 serum samples, 17 (36.95%) found
positive by dot ELISA and out of 33 urine sample,
13 (39.39%) found positive by DFM. Sex wise
prevalence found 42.10 percent (16/38) in Male
while 55.55 percent (10/18) in female dogs. Age
group wise prevalence was recorded 63.63
percent (07/11) in 1- < 3 years group. 27.77 per
cent (05/18) in > 3- < 6 years group whereas, 51.85
percent (14/27) in > 6- < 12 years group.

Conclusion:

Detection and prevalence of canine leptospiro-
sis were studied first time from Gujarat.

Overall 46.42 percent (26/56) dogs were
diagnosed positive for canine leptospirosis.
Dogs having age group of 1- < 3 years found
more susceptible. Prevalence was found more
in female than male dogs.

Keywords: Leptospira interrogans; canine leptospirosis; immunocomb
solid phase dot elisa; dark field microscopy; Gujarat.

1. INTRODUCTION

Leptospirosis is an emerging global public health
problem because of increasing incidence in both
developing and developed countries [1-3]. It is
caused by pathogenic spirochetes that occur all
over the world with numerous hosts and it is
reemerging as an important zoonotic disease.

Different serovars of Leptospira interrogans are
ubiquitously present in sub-clinically infected wild
and domestic animal reservoir hosts [4]. In 1886,
Adolf Weil reported clinical syndrome characterized
by splenomegaly, nephritis and jaundice [5,3],
commonly referred as Weil's disease that became
synonymous of leptospirosis. Reservoir hosts are a
source of infection for human and other incidental
hosts.
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Leptospirosis is known to be endemic disease in
India [7-10,3]. Most of the outbreaks of leptospirosis
in India are frequently reported from the coastal
area of the states of West Bengal, Orissa, Kerala,
Tamil Nadu, Karnataka, Maharashtra, Gujarat and
the Andaman Islands.

il Highest rates occur during monsoon season in
these parts. Incidence of canine leptospirosis higher
in rainy season when there is abundant standing
water and swampy conditions. Dogs generally get
infection through direct contact, standing water,
contaminated urine, contaminated water, vegetation,
soils and contaminated food. To prevent the disease,
vaccines are available for dogs; however,

vaccine does not contain relevant serovars always
and duration of immunity is only for 12 months.
Practice of vaccination routinely followed in pet
dogs. However, whosoever left unvaccinated is
prone to disease. Even, stray dogs are seldom
vaccinated against leptospira.

Mostly for diagnosis of leptospirosis, dark field
microscopy (DFM), microscopic agglutination test
(MAT), ELISA and PCR techniques are used. "

DFM is most economic and rapid technique to
demonstrate organisms under the microscope ™"
however it is less sensitive in detection " ELISA
which are based on IgM or IgG detection are usually
employed. PCR technique is used for diagnosis of
leptospira at molecular level. MAT is a gold standard
technique to identify different serovars from the
sample either organism or antibody determination.
Hence, it is required to maintain reference serovars
and sera to identify leptospira organisms at species
level which is required established laboratory set up
with trained staff and biosafety measurements that
could not possible at low cost lab set up and in
limited resource. Therefore, in present study DFM
and ELISA are employed for primary diagnosis from
urine and serum samples respectively.

Leptospirosis is endemic in coastal area of south
Gujarat " Human and domestic animals like cattle,
buffalo, goat and sheep are infected frequently over
the year. Incidence and prevalence studies are
reported earlier in this region from human and
domestic animals ""* However, prevalence was not
studied from dogs in Gujarat. Earlier studies were
reported prevalence of leptospira from dogs in
south India.

=l Due to unclear disease occurrence pattern,
sometimes disease remains undiagnosed and may
be dog owner not aware of vaccination that's why
complete coverage of vaccination generally not
achieved. Therefore, cross-sectional epidemiological
study was designed to diagnose canine leptospirosis
and its prevalence, which could be helpful in future
for epidemiological survey.

2. MATERIALS AND METHODS

2.1 Collection of Samples and Processing

A cross-sectional epidemiological study was
designed to diagnose canine leptospirosis from
September 2019 to May 2020. Non-vaccinated dogs
having suspect of leptospira infection were included
in study. A total of 79 serum and urine samples of 56
suspected dogs (Table 1) showing clinical signs like
fever, inappetence, chronic vomiting, unable to
urinate, hematuria and weakness, received at
Department of Veterinary Microbiology, College of
Veterinary Science and Animal Husbandry, Navsari
Agricultural University. DFM was employed to
visualize organisms in urine and Immunocomb solid
phase dot ELISA was used to demonstrate IgG
antibodies in serum samples. Systematic details of
suspected dogs were recorded. Each details of
samples viz. sex and age of dogs were noted to find
out the percent positivity and prevalence of canine
leptospirosis in and around of Navsari district of
south Gujarat, India. Chi square test was applied to
find out any significant difference among the
groups.

2.2 Dark Field Microscopy (DFM)

Dark field microscopy (DFM) was performed by
following laboratory manual on leptospirosis of
WHO [32]. Briefly, urine sample was centrifuged at
3000 g for 10 min. A drop of deposit was placed on
clear glass slide and covered with cover slip to
prepare wet film which was further examined under
DFM by using low and high power magnifications."

2.3 IgG based Immuno Comb Solid Phase Dot
ELISA Test (Dot ELISA)

ImmunoComb Canine Leptospira Antibody Test kit
(cat. no. 50CLC301) was procured from Biogal Galed
Laboratories Acs Ltd., Israel. Kit is designed to detect
antibodies of different pathogenic serovars of
Leptospira interrogans which are L. ichterohaemor-
rhgiae (copenhageniand RGA), L. canicola, L.
pomona and L. grippotyphosa. But it does not
distinguish the specific serotype. A positive result
indicates current infection. There is main two
component supplied with kit namely, developing
plate, which is reagent containing twelve separated
and protected hole with aluminum cover and comb,
which having twelve tooth for performing 12 test.
Kit components depicted in Fig. 1. Test was
performed by following manufacturer’s instruction
manual. Briefly, 5 pl of serum was deposited into a
well of row A of developing plate and mixed well by
forward pipetting. Comb was inserted into opened
well in row A and incubated for 5 minutes at room
temperature (RT). For better mixing, comb was
moved up and down 3-4 times. Then after by using
of tweezers, foil of row B was pierced, subsequently,
comb was inserted for 2 minutes and mixed by
same way. After that, row C was opened and comb
was inserted for 5 minutes and mixed. Then next
row D was pierced, comb was added for 2 minutes.
Row E well was pierced and comb was inserted for 2
minutes. Then, row F was pierced and comb was
inserted and remained for 5 minutes.

Upon completion of the colour development, comb
was backed to row E for 2 minutes for colour
fixation.

Finally, comb was dried for 5 minutes before reading
the result. Presence of double dots interpreted as
positive result. Upper dot represent control and
down one represent test sample. Absence of control
dot and presence of test dot recorded as invalid
result.

Desai et al.; MRJI, 30(9): 103-110, 2020; Article no.MRIJ1.63957

Jan, 2021

www.biogal.com




. . . . . \ YOUR
Article in Microbiology Research Journal International - December 2020 ,AkBiogal Galed Labs. DIAGNOSTIC

DOI: 10.9734/MRJ1/2020/v30i930269 COMPANION

3. RESEULTS AND DISCUSSION

Summary of sample wise positivity for canine leptospirosis is presented in Table 2. Total 30 (37.97%) samples out
of 79 were found to be positive for leptospira infection. Among these, eight samples (both, urine and serum) of
each four dogs found positive by both tests. ** reported 23.33 percent (35/150) positivity in blood, 12 percent
positivity (18/150) in urine whereas 06 samples out of 150 found positive in both (serum and urine) by using PCR.
In our study, from the same dog, urine sample was found positive for leptospira, whereas serum was detected
negative by dot ELISA. This might be due to active and recent infection, where organism can be demonstrated
from urine but IgG antibody might not have been develop as it takes two weeks for generation. In this case, IgM
based ELISA would be useful, which detects IgM antibodies. IgM antibodies appear earlier and initially against
infection, that is part of body’s early immune response.

Table 1. Details of samples processed for Canine leptospirosis.

Sample ID Sex Urine samples only Serum samples only Both samples
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On other side, some of the serum samples tested
positive by dot ELISA, whereas urine sample of the
same dog found negative in present study. This
happen due to chronic infection where organism
and clinical signs may relapse and reappear but IgG
detection persists and also due to poor sensitivity of
DFM which are the major reason could be drawn.
Therefore, employing two tests is minimum
required to detect the infection, which is more
reliable for definitive diagnosis.

As, there was no vaccination done in dogs, 26 dogs
out of 56 diagnosed positive for canine leptospirosis.
Overall 46.42 percent prevalence of leptospirosis
frorn dogs were recorded in our Representative
photos of dot ELISA test Senthil et al. [31] reported
44.4 percent prevalence in dogs at around of
Namakkal, Tamil Nadu state of India, which is in
agreement with our study. Bhatia et [11] reported
overall 35.33 percent prevalence of canine leptospirosis
in Bidar, Karnataka state [29] reported 36 percent of
prevalence by testing urine and serum sample in
Tirupati city of Andhra Pradesh, India. Meera cted
study on prevalence of leptospirosis among the pet,
pet owner, butchers and associated risk group and
26.41 percent positivity reported among dogs in
Trichy, Tamil [30] conducted seroepidemiological
study on leptospirosis in radesh and found 15.15
percent (15/99) positivity in dogs by MAT. Contrarily,
[25] found 71.12 percent seropositivity from serum by
using MAT at Kerala, India, which was higher than
our Sex wise prevalence was recorded to find out
any significant difference in prevalence between

the sexes (Table 3). In our study, no statistical
significant difference observed. However, female
dogs (55.55%) affected more than the male dogs
(42.10%). Senthil et al. [31] found 21 percent and 20.9
percent prevalence in female and male respectively
frorn Namakkal, Tamil Nadu state of India. On other
hand, [28] concluded higher prevalence in male
dogs (34.73%) than the female (25.45%) from Bidar,
Karnataka state of India. This might be due to
randomized study, age difference and different
susceptibility group wise prevalence was recorded
to find out influence of age upon leptospirosis
occurrence and it is described in Table 3. Though
there was no significant difference found, highest
prevalence was recorded 63.63 percent (07/11) in 1- <
3 years group followed by 51. (14/27) in > 6- <12 years
group whereas 27.77 percent (05/18) was recorded in
> 3 Nandini [28] found highest prevalence (46.34%)
in 1-3 years of age group of dogs followed by 12 years
and above age group (45.45%) whereas 20 percent
in 3-6 years of age group studied from Bidar, Karnataka
which is in accordance to our findings. Contrarily, [31]
reported highest prevalence (37.2%) in 3-4 years of
age group followed by 2-3 years of age group (28.9%)
and 1-2 years of age group (26.3%) from Tamil Nadu.
Our study showed that this disease is affecting very
young (below 3 years) and very aged dogs (6-12
years). It might be due to compromised health
status of dogs at these age groups.

Desai et al.; MRIJI, 30(9): 103-110, 2020; Article no.MRJ1.63957

Jan, 2021

Fig.1- KIT:
components namely, Developing plate (1), Comb having two tooth (2)
5 ul pipette (3), tweezers (4), tips (5)

2. MATERIALS AND METHODS

2.1 Collection of Samples and Processing

A cross-sectional epidemiological study was
designed to diagnose canine leptospirosis from
September 2019 to May 2020. Non-vaccinated dogs
having suspect of leptospira infection were included
in study. A total of 79 serum and urine samples of 56
suspected dogs (Table 1) showing clinical signs like
fever, inappetence, chronic vomiting, unable to
urinate, hematuria and weakness, received at
Department of Veterinary Microbiology, College of
Veterinary Science and Animal Husbandry, Navsari
Agricultural University. DFM was employed to
visualize organisms in urine and Immunocomb solid
phase dot ELISA was used to demonstrate IgG
antibodies in serum samples. Systematic details of
suspected dogs were recorded. Each details of
samples viz. sex and age of dogs were noted to find
out the percent positivity and prevalence of canine
leptospirosis in and around of Navsari district of
south Gujarat, India. Chi square test was applied to
find out any significant difference among the
groups.

2.2 Dark Field Microscopy (DFM)

Dark field microscopy (DFM) was performed by
following laboratory manual on leptospirosis of
WHO [32]. Briefly, urine sample was centrifuged at
3000 g for 10 min. A drop of deposit was placed on
clear glass slide and covered with cover slip to
prepare wet film which was further examined under
DFM by using low and high power magnifications.™

2.3 IgG based Immuno Comb Solid Phase Dot
ELISA Test (Dot ELISA)

ImmunoComb Canine Leptospira Antibody Test kit
(cat. no. 50CLC301) was procured from Biogal Galed
Laboratories Acs Ltd.,, Israel. Kit is designed to detect
antibodies of different pathogenic serovars of
Leptospira interrogans which are L.
ichterohaemorrhgiae (copenhageniand RGA), L.
canicola, L. pomona and L. grippotyphosa. But it
does not distinguish the specific serotype. A positive
result indicates current infection. There is main two
component supplied with kit namely, developing
plate, which is reagent containing twelve separated
and protected hole with aluminum cover and comb,
which having twelve tooth for performing 12 test.
Kit components depicted in Fig. 1. Test was
performed by following manufacturer’s instruction
manual. Briefly, 5 pl of serum was deposited into a
well of row A of developing plate and mixed well by
forward pipetting. Comb was inserted into opened
well in row A and incubated for 5 minutes at room
temperature (RT).
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Fig. 2.
Representative photograph of comb tooth showing results, Negative samples (1 and 2), Positive sample (3 to 11)

Table 2. Sample wise positivity for canine leptospirosis

Type of sample Tot:al samples Percent positivity
Urine 33 13 (39.39%)
Serum 46 17 (36.95%)

Total Sample 79 30 (37.97%)
X = p>0.05

Table 3. Sex wise and Age group wise prevalence of canine leptospirosis

Total suspected dogs Positive
Sex wise Male 38 16 (42.10%)
Female 18 10 (55.55%)
Age group 1- < 3 years 11 07 (63.63%)
>3- <6 years 18 05 (27.77%)
> 6- <12 years 27 14 (51.85%)
X =p>0.05
Total 56 26 (46.42%)
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For better mixing, comb was moved up and down
3-4 times. Then after by using of tweezers, foil of row
B was pierced, subsequently, comb was inserted for
2 minutes and mixed by same way. After that, row C
was opened and comb was inserted for 5 minutes
and mixed. Then next row D was pierced, comb was
added for 2 minutes. Row E well was pierced and
comb was inserted for 2minutes. Then, row F was
pierced and comb was inserted and remained for 5
minutes. Upon completion of the colour development,
comb was backed to row E for 2 minutes for colour
fixation.

Finally, comb was dried for 5 minutes before reading
the result. Presence of double dots interpreted as
positive result. Upper dot represent control and
down one represent test sample. Absence of control
dot and presence of test dot recorded as invalid
result.

4. CONCLUSION

Leptospirosis is one the potential zoonotic threat
globally. Leptospirosis is endemic in coastal area of
south Gujarat. Dogs are generally most preferred
pet animal in all household. Pet dogs are major
source of transmission. They can act as bridge
between the organism and host. Pet can easily get
infection due to their sniffing behavior and contact
with steady contaminated water. Therefore, regular
vaccination must be required to breach transmis-
sion. We reported overall 46.42% leptospira infection
in dogs, which may useful in epidemiological survey.
Dogs having age group of 1- < 3 years found more

susceptible for leptospirosis. More studies are
required to find out prevalence of dominant
serovars and genetic underlying changes if any
which might be helpful in vaccination strategies.

DISCLAIMER

The products used for this research are commonly
and predominantly use products in our area of
research and country. There is absolutely no conflict
of interest between the authors and producers of
the products because we do not intend to use these
products as an avenue for any litigation but for the
advancement of knowledge. Also, the research was
not funded by the producing company rather it was
funded by personal efforts of the authors.

ACKNOWLEDGMENT

We would like to acknowledge Dr. V. B. Kharadi,
Dean, College of Veterinary Science and Animal
husbandry, Navsari Agricultural University, Navsari
for providing necessary funds to carry out work. We
also want to thank Mrs. Amisha Chaudhari and Mrs.
Akruti Naik, Lab technicians of our department for
work, support and help.

COMPETING INTERESTS
Authors have declared that no competing interests
exist.

REFERENCES

1. Ahmad SN, Shah S, Ahmad FM. Laboratory diagno-
sis of leptospirosis. J Postgrad Med.
2005;51(3):195-200.

2. Meites E, Jay MT, Deresinski S, Shieh Wun-Ju, Zaki
SR, Tompkins L, Smith DS. Reemerging leptospiro-
sis, California. Emerg Infect Dis. 2004;10:406-412.

3. Vijayachari P, Sugunan AP, Shriram AN. Leptospi-
rosis: an emerging global public health problem. J
Biosci. 2008;33:557-569.

4. Waitkins SA. Leptospirosis; in Manson'’s tropical
diseases19th edition (eds) P E C Manson-Bhar and D
R Bell (London:Bailliére Tindall). 1987;657-665.

5. Levett PN. Leptospirosis. Clin Microbiol Rev.
2001;14:296-326.

6. Bierque E, Thibeaux R, Girault D, SoupéGilbert ME,
Goarant C. A systematic review of Leptospira in
water and soil environments. PloS One. 2020;15(1):
e0227055.

7. Barker FA. Leptospirosis with special reference to
the existence of spirochaetosis icterohaemorrhagi-
ca, or Weil's disease in the Andaman Islands. Indian
Medical Gazette. 1926;61:479-488.

8. Chowdry AK. Jaundice at Port Blair, Andaman
Islands. Indian Medical Gazette. 1903;38:409-412.

9. De Castro AB. Toxic Jaundice of unknown origin.
Indian Medical Gazette. 1922;57: 292.

10. Himani D, Suman MK, Mane BG. Epidemiology of
leptospirosis: an Indian perspective. J Foodborne
Zoonotic Dis. 2013;1(1):6-13.

1. Bhatia M, Umapathy BL, Navaneeth BV. An evalu-
ation of dark field microscopy, culture and commer-
cial serological kits in the diagnosis of leptospirosis.
Indian J Med Microbiol. 2015;33(3):416.

12. Jaiswal NK, Chandrasekaran S, Padmavathy BK.
Dark field microscopy an important conventional
technique for the early diagnosis of leptospirosis. Int
J Curr Microbiol App Sci. 2015;4(6):718-722.

13. Jaiswal NK, Singh BK, Chandrasekaran S, Kumar
R. Evaluation of dark field microscopy for the early
diagnosis of leptospirosis-A prospective study. J
Med Sci Clin Res. 2018;6(8):798-801.

14. Vijayachari P, Sugunan AP, Umapathi T, Sehgal
SC. Evaluation of darkground microscopy as a rapid
diagnostic procedure in leptospirosis. Indian J Med
Res. 2001;114:54-58.

15. Sharma KK, Kalawat U. Early diagnosis of leptospirosis
by conventional methods: one-year prospective study.
Indian J Pathol Microbiol. 2008;51(2): 209.

16. Patel IJM, Vihol PD, Prasad MC, Kalyani IH, Raval
JK, Patel KM, Thirumalesh SRA, Balamurugan V.
Seroepidemiological pattern of leptospirosis in
bovine of South Gujarat, India. Vet World.
2014;7(11):999-1003.

17. Clerke AM, Leuva AC, Joshi C, Trivedi SV. Clinical
profile of leptospirosis in South Gujarat. J Postgrad
Med. 2002;48:117.

18. Patel BK, Gandhi SJ, Desai DC. Clinicoepidemiological
aspect of leptospirosis in South Gujarat. Ind J Med
Microbiol. 2006;24(4):322.

19. Patel IM, Vihol PD, Prasad MC, Patel JH, Raval JK,
Kalyani IH. Polymerase chain reaction in the diagnosis
of spontaneous leptospirosis in bovines. Int J Curr
Microbiol App Sci. 20173a;6(12):1723-1728.

20. Patel IM, Vihol PD, Raval JK, Patel KM, Chaudhari
NF, Rathod PH, Patel JH. Seroprevalence of leptospirosis
in clinicallyailing bovine. J Anim Res. 2015;5(1):31-35.

Desai et al.; MRJI, 30(9): 103-110, 2020; Article no.MRIJ1.63957

Jan, 2021

www.biogal.com




Article in Microbiology Research Journal International - December 2020

DOI: 10.9734/MRJ1/2020/v30i930269

YOUR
DIAGNOSTIC
COMPANION

éi Biogal Galed Labs

21. Patel JM, Prasad MC, Vihol PD, Kalyani IH,
Prajapati MG, Parmar HC, Varia RD, Patel KM.
Seroprevalence of Leptospira hardjo in cattle of
Gujarat, India. Int J Curr Microbiol App Sci.
2017b;6(11):1304-1310.

22. Patel IM, Vihol PD, Dabas VS, Prasad MC, Patel
JH, Chaudhari CF, Patel, NB, Patel KM. Seroepidemi-
ological study of leptospirosis in buffaloes of south
Gujarat, India. Buffalo Bull. 2018;35(3):383-388.

23.Vihol PD, Patel JH, Patel JM, Dabas VS, Kalyani IH,
Chaudhari CF, Patel AC. Identification of pathogenic
Leptospira spp. carrier goats using polymerase
chain reaction (PCR). Int J Curr Microbiol App Sci.
20173;6(12):2174-2183.

24. Vihol PD, Patel IJM, Patel JH, Kalyani IH, Raval JK,
Varia RD, Rathod PH. Serological study for detection
of Antileptospiral antibodies among Goats in south
Gujarat region. Int J Sci Environ Technol.
2017b;6(2):1019-1027.

25. Vihol PD, Patel JM, Patel JH, Prasad MC, Kalyani
IH, Raval JK. Serological and clinicopathological
studies on leptospirosis among sheep. J Anim Res.
2016;6(4):571-577.

26. Ambily R, Mini M, Joseph S, Krishna SV, Abhinay
G. Canine leptospirosis-a seroprevalence study from
Kerala, India. Vet World. 2013;6(1):42-44.

27. Meera J. Prevalence of Leptospirosis: A study
among canines and canine pet owners and other
occupational risk groups. Master’s thesis submitted
to Chennai Medical College Hospital and Research
Centre, Trichy, India; 2016.

28. Nandini, MK. Studies on epide miological, clinical
and molecular diagnosis of leptospirosisin dogs.
Doctoral thesis submitted to Karnataka Veterinary,
Animal and Fisheries Sciences University, Bidar,
India; 2014.

29. Prameela RD, Sudheer P, Manga N. Occurrence
of Leptospirosis among suspected canines in and
around Tirupati. Res J Chem Env Sci. 2018; 6(6):65-67.

30. Rani PD, Sreenivasulu D, Vijayachari P, Nataraj
SN. Seroepidemiology of leptospirosis in Andhra
Pradesh. Arch Clin Microbiol. 2013;4(6).

31. Senthil NR, Palanivel KM, Rishikesavan R.
Seroprevalence of leptospiral antibodies in canine
population in and around Namakkal. J Vet Med.
2013;Article ID 971810.

32. Vijayachari P, Sharma S, Natara jaseenivasan K.
Laboratorydiagnosis. Leptospirosis laboratory
manual. Regional Medical Research Centre, Port
Blair, WHO Country office for India: WHO. 2007;
27-45.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/r view-history/63957

PRODUCT
Canine Leptospira Ab. Test kit.

© 2020 Desai et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecom-
mons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Desai et al.; MRJI, 30(9): 103-110, 2020; Article no.MRIJ1.63957

Jan, 2021 www.biogal.com




