
Summary 
The proposal had the goal of evaluating the relationship between human and equine reactors to Leptospira spp. in the province of 
Camagüey, Cuba. A data of 5.768 equine sera from the province collected during a decade were investigated. Their reactivity was 
established by microscopic agglutination (MAT). From the same period and territory, data corresponding to 141 human patients 
positive to indirect hemoagglutination were used. The Shapiro-Wilk test was used to establish the distribution of the investigated 
variables. The relationship between equine and human reactors was determined by Spearman’s nonparametric correlation. Of the 
total number of equine sera, 2.617 (45.37%) were positive. The ratio of equine reactors/samples worked had a stable behavior from 
the third year onwards, when for every two samples analyzed, an average value close to one reactor was obtained. The ratio of equine 
reactors to human reactors was high (approximately 14:1), with a correlation Rho=0.85 (P=0.002). The great number of equines, 
their use for transporting passengers in urban areas and the inadequate keeping conditions to which they are frequently subjected, 
make them potential candidates in the transmission of leptospirosis in Camagüey. They require close collaboration between human 
and animal health surveillance systems.
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Introduction
In the midst of a pandemic such as COVID-19, it could be utopian 
to warn of other threats to human existence, especially when some 
of them have a millenary history (Ehrenberg et al., 2020). How to 
assume that, in the shadows of this virosis that marks a turning 
point in the destiny of humanity, multiple zoonoses are spreading 
silently, gaining ground day by day.  Leptospirosis is an eloquent 
example in this regard (Barreto et al., 2020a). It persists in the 21st 

century as a reemerging disease. Its evolution affects industrialized 
and developing countries indistinctly (Ghazaei, 2018). 

Between 1940 and 1950, leptospirosis in domestic animal species 
was the priority disease in veterinary and public health diagnostics. 
Then, inexplicably, its attention declined. Of course, significantly in 
developing countries. Perhaps due to: 1) the reduced number of re-
ported cases in humans and animals; 2) the existence of effective 
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In Camagüey, there are 84.314 equines, 70.714 of which correspond 
to the private sector. They are mostly used as traction animals for 
transporting people in urban areas and its immediacies (Rodríguez 
et al., 2017). This research had the goal of evaluating the relation-
ship between human and equine reactors to Leptospira spp. in the 
province of Camagüey, Cuba.

The results corresponding to 5.768 equine sera investigated for 
leptospirosis by means of micro agglutination (MAT) during a de-
cade were taken from the Record Book of the Laboratory of Animal 
Health of Camagüey. The positive reactors to Leptospira spp. were 
established against a battery integrated by serovars Icterohaem-
orrhagiae, Canicola, Ballum, Australis, Pomona, Tarassovi, Hebdo-
madis and Sejroe as antigens (Puentes et al., 2009). 

At the same stage, the data recorded in the Record Book of the Pro-
vincial Center of Hygiene, Epidemiology and Microbiology (PCHEM) 
of Camagüey, concerning 141 people seropositive to Leptospira spp. 
in indirect hemagglutination assays (Pedro Kourí Institute of Tropi-
cal Medicine -IPK, 2008) were collected. 

Descriptive statistics tests and the Shapiro-Wilk test were devel-
oped to establish the type of distribution of the variables under 
study: equine samples worked, equine reactors, human reactors, 
equine reactors/worked samples and equine reactors/human re-
actors. The relationship between equine and human reactors in the 
decade was established using Spearman’s non-parametric corre-
lation. The IBM* SPSS* Statistics Vertion 24 (2016) package was 
used in all cases. 

Statistical processing

Materials and Methods

Results and Discussion

Equine data

Human data

Of the total number of equine sera tested in the decade 2.617 
(45.37%,) were positive. The ratio of equine reactors/samples 
worked had a stable behavior from the third year onwards, at which 
point, for every two samples analyzed, an average value equivalent 
to one positive reactor was obtained. The equine reactor/human 
reactor ratio, although variable, was high (approximately 14:1), 
and its correlation, rho=0.85 (P=0.002) (Table 1).

It is reported that most of the infections caused by Leptospira 
spp. in horses are unapparent, reason why it is perhaps underesti-
mated as a source of transmission of zoonosis. Although, there are 
reports that testify the high seroconversion against the serovars 
Icterohaemorrhagiae, Ballum and Pomona (Felt et al., 2011), Ict-
erohaemorrhagiae and Australis (Roqueplo et al., 2013), as well as 
to Ballum, Canicola, Icterohaemorrhagiae and Australis, the latter 
results obtained in previous research carried out in the province 
of Camagüey (Barreto et al., 2017; Rodríguez et al., 2017). Studies 
in which, it was demonstrated that equines had a similar partici-
pation to swine, canines and bovines as reservoirs of pathogenic 
serovars to the human species.

For its part, the high proportion in the equine reactor/human reac-
tor ratio supports the previous result regarding the potential risk 
posed by these animals to humans. A very real risk when the fol-
lowing arguments are taken into account: a) Most of the affected 
animals behave as asymptomatic carriers (Rodriguez et al., 2017). 
b) The disease presents a symptomatology very similar to other 
diseases, even to some of viral etiology such as dengue, which is 
endemic in Latin America (Mattar et al., 2017). c) A high percent-
age of horses are used for urban passenger transport (Fig. 1), as 
well as in surrounding areas (Rodríguez, 2019). d) Veterinary-
epidemiological control of these animals is sometimes insufficient 
(Rodríguez et al., 2017).

Were these regions really the ones who determined the decision? 
Given the subsequent repercussions there is no point in looking 
for culprits. Suffice it to emphasize that overconfidence has taken 
a heavy toll.  So far this millennium it has become the most wide-
spread zoonosis on the planet. Annually, it affects 1.03 million peo-
ple, 58,900 of whom die (Barreto et al., 2020a). Values biased by 
inaccuracies in reporting in the poorest regions of the planet, the 
most affected; also those lacking the required epidemiological sur-
veillance systems (Barreto et al., 2019, 2020a). 

Numerous domestic animal species act as reservoirs and play a 
prominent role in the chain of transmission of pathogenic serovars 
to humans. Unfortunately, some of them are not given due attention. 
In this regard, sheep, goats and horses are generally underestimated 
as intermediate hosts and sources of transmission of leptospirosis 
(Barreto et al., 2020a). 

options for its prevention and therapy; 3) the confidence of hav-
ing a correct epidemiological control of this zoonosis (Wasiński and 
Dutkiewicz, 2013). 
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To the above threats, it is worth adding that these spirochetes re-
main viable in the urine of horses for 14 weeks. Such prolonged 
viability is due to the weakly basic character (pH = 7.2-7.4) of this 
fluid in the equine species; precisely the optimal pH range of Lep-
tospira. Although they are rapidly eliminated from most tissues in 
infected animals, could survive and multiply in the brain, kidneys 
and eyes, from where are expelled through urination, contaminat-
ing the streets and parking lots during the day (Rodriguez, 2019). 

The Hatibonico River crosses the city of Camagüey from north to 
south. Sometimes domestic waste are erroneously discharged into 
it. It is a place where horse owners are frequently seen bathing 
horses or leaving them to graze freely and quench their thirst (Fig. 
2). It is an environment where the risk of infection, via contact with 
contaminated soil or water, is high. They depend on the adaptabil-
ity of Leptospira spp. to survive in both environments. They also 
depend on the presence of susceptible hosts to infect (Barragán et 
al., 2017). 

Years Equine serum 
samples

Equine reactors 
(HR)

Human reactors 
(HR)

a b

1 112 18 10 0.16 1.80
2 117 26 10 0.22 2.60
3 75 35 4 0.47 8.75
4 111 54 8 0.49 6.75
5 15 6 1 0.40 6.00
6 1024 496 33 0.48 15.03
7 1948 804 27 0.41 29.78
8 1583 803 21 0.51 38.24
9 605 300 13 0.50 23.08

10 178 75 14 0.42 5.36
x̅ ± SE    - - 14.10 ±3.19 - 13.71±3.97

Median   147.50 64.50 - 0.45 -
Sig. (Shapiro-Wilk test) 0.008 0.005 0.529 0.011 0.069

Table 1: Ratio of equine reactors/total of samples (a) and equine 
reactors/human reactors (b) for the assessment period.

Figure 1: Horses used as traction animals for passenger transportation in urban areas of Camaguey.

After the exhausting workday, many of these animals, in their rest, 
are exposed to environments where sanitary conditions and in-
frastructures are inadequate. Sometimes close to garbage dumps, 

sewage dumps, sewage systems, etc. Usually in contact with ani-
mals of other species, including wild animals (Rodríguez, 2019).
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Figure 2: a) Waste accumulates on the bank of the Hatibonico River in Camaguey. b) Risk 
of domestic sewage. C) Horse downstream in search of water after hours of sun exposure.



Archives of Veterinary and Animal Sciences

Citation: Rodríguez Torrens., et al. (2021). Behavior of Leptospirosis According to Equine and Human Positive Reactors during a Decen-
nium Previous COVID-19. Archives of Veterinary and Animal Sciences 3(1).

Page 5 of 5

6.	 Barreto G., Rodríguez H., García T. & Vázquez R. (2020b). Com-
portamiento de la leptospirosis en reactores positivos porcinos 
y humanos durante un decenio en Camagüey. Comunicación 
corta. Revista de Salud Animal. 42 (2), E-ISSN: 2224-4700. 

7.	 Ehrenberg JP., Zhou XN., Fontes G., Rocha EMM., Tanner M. & 
Utzinger J. (2020). Strategies supporting the prevention and 
control of neglected tropical diseases during and beyond the 
COVID19 pandemic (en línea). Infectious Diseases of Poverty. 
9(86): 1-7. Consultado 22 sep. 2020. 

8.	 Felt SA., Wasfy MO., El-Trans WF., Samir A., Rahaman BA., 
Boshra M. et al. (2011). Cross-Species  Surveillance  of Lep-
tospira in Domestic and Peri-Domestic Animals in Mahalla  
City, Gharbeya Governorate, Egypt. Am. J. Trop. Med. Hyg. 84 
(3): 420–425. 

9.	 Guernier V., Allan KJ. & Goarant C. (2018). Advances and chal-
lenges in barcoding pathogenic and environmental Leptospira 
(en línea). Parasitology. 145(5): 595-607.

10.	 Ghazaei C. (2018). Pathogenic Leptospira: Advances in under-
standing the molecular pathogenesis and virulence. Open Vet-
erinary Journal. 8(1): 13-24.

11.	 Instituto de Medicina Tropical Pedro Kouri. IPK. Leptospirosis. 
Técnica de hemoaglutinación indirecta. La Habana. 2008. pp. 
6.

12.	 Mattar S., Tique V., Miranda J., Montes E. & Garzon D. (2017). 
Undifferentiated tropical febrile illness in Cordoba, Colom-
bia: Not everything is dengue. Journal of Infection and Public 
Health. 10: 507-512. 

13.	 Mwachui MA., Crump L., Hartskeerl R., Zinsstag J. & Hatten-
dorf, J. (2015). Environmental and behavioural determinants 
of Leptospirosis transmission: a systematic review. PLoS Negl. 
Trop. Dis. 9, e0003843.

14.	 Picardeau, M. (2017). Virulence of the zoonotic agent of lep-
tospirosis: still terra incognita? (en línea). Nature Reviews Mi-
crobiology. 15:297–307.

15.	 Puentes T., Encinosa  A., Pérez  G. & R. Urquiaga. Programa para 
la Prevención y Control de la Leptospirosis en Cuba. Instituto 
de Medicina Veterinaria.  Ciudad de La Habana. 2009. pp. 8.

16.	 Rodríguez H., Barreto G., García T. & Vázquez, R. (2017). Do-
mestic animals as reservoirs of Leptospirosis, role of equines. 
REDVET. Revista electrónica de Veterinaria.  18 (4).

17.	 Rodríguez H. (2019). Los equinos, al actuar como reservorios 
de Leptospira, pueden ser un riesgo al humano. Rev. Arch. 
Med. Camagüey. 23 (3): 293 – 295. 

18.	 Roqueplo C., Cabre O., Davoust B. & A. Kodjo (2013). Epide-
miological Study of Animal Leptospirosis in New Caledonia. 
Veterinary Medicine International. 213: 1-6.

19.	 Sato Y, Mizuyama M, Sato M, Minamoto  T,  Kimura R. & C. Toma. 
(2019). Environmental DNA metabarcoding to detect patho-
genic Leptospira and associated organisms in Leptospirosis-
endemic areas of Japan. Scientific RepoRts. 9:6575.

20.	 Vincent AT., Schiettekatte O., Goarant C., Neela VK., Bernet, E., 
Thibeaux R. et al. (2019). Revisiting the taxonomy and evo-
lution of pathogenicity of the genus Leptospira through the 
prism of genomics (en línea). PLOS Neglected Tropical Dis-
eases 13(5):e0007270.

21.	 Wasiński B. & J. Dutkiewicz. (2013). Leptospirosis – current 
risk factors connected with human activity and the environ-
ment. REVIEW ARTICLE. Annals of Agricultural and Environ-
mental Medicine. 20 (2): 239–244.

22.	 Yamaguchi T., Higa N., Okura N., Matsumoto A., Hermawan, 
Yamashiro T. et al. (2018). Characterizing interactions of Lep-
tospira interrogans with proximal renal tubule epithelial cells. 
BMC Microbiology. 18:64.

Benefits of Publishing with EScientific Publishers:
     Swift Peer Review
     Freely accessible online immediately upon publication
     Global archiving of articles
     Authors Retain Copyrights
     Visibility through different online platforms

Submit your Paper at:

https://escientificpublishers.com/submission


