|
International Journal
of Biological and

Chemical Sciences

Available online at http://www.ifgdg.org

Int. J. Biol. Chem. Sci. 15(5): 1783-1790, October 2021

ISSN 1997-342X (Online), ISSN 1991-8631 (Print)

Original Paper| http://ajol.info/index.php/ijbcs http://indexmedicus.afro.who.int

Risk factors for infection with equine influenza virus in donkeys
(Equus asinus) in Senegal

Alkaly BADJI*", Abdoulaye FAYE?, Yakhya El Hadji THIOR?, Samba SARR?,
Babacar MBENGUE!and Alphonse SENE?

tUniversité Alioune Diop de Bambey, Institut Supérieur de Formation Agricole et Rurale, BP 54 Bambey,
Sénégal.
2Ministére de 1’Elevage et des Productions Animales, Inspection Départementale des Services Vétérinaires de
Foundiuogne, Sénégal.
* Auteur correspondant ; E-mail: alkaly.badji@uadb.edu.sn ; Tel : +221 77 566 56 09

Received: 27-05-2021 Accepted: 15-10-2021 Published: 30-10-2021

ABSTRACT

In recent years, outbreaks of equine influenza are reported in several countries in the world particulary in
Africa. This study is designed to assess the potential risk factors associated with equine influenza virus infection
in donkeys in Senegal. The study consists in comparing, depending on the exposure to risk factors, a batch of
donkeys infected with the equine influenza virus to another batch of donkeys not infected with the virus during
the epizootic of March 2019 which affected the department of Foundiougne. The study reveals that the spread of
the equine influenza virus in Foundiougne is associated with the lack of access to veterinary care and infected
donkeys were exposed in a ratio of 2 times (95% CI: 1.38; 4.71) more than donkeys unharmed. The wandering
of donkeys is also linked with the disease. The indicator reflecting the strength of the relationship, the Odds Ratio
is 2.06 (95% CI: 1.10; 3.87). However, the results indicate that attendance at rural markets (Odds Ratio = 0.90;
95% ClI: 0.44; 1.82), young age (Odds Ratio = 0.90; 95% CI: 0.52, 1.55) and female sex (Odds Ratio = 0.97;
95% ClI: 0.57; 1, 66) do not appear to be related to the spread of the disease. At present, in Senegal, control
focused on sensitizing and informing donkey owners on the sanitary management and rational use of donkeys is
essential for their well-being.
© 2021 International Formulae Group. All rights reserved.
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INTRODUCTION population of 471,000 heads (ANSD/MEPA,

Around the world, donkeys play an
important socio-economic role in rural areas.
According to the FAO (2020), in sub-Saharan
Africa, the donkey population is estimated at
13.7 million heads, living mainly in the
countries of the Sahel (Burkina Faso, Chad,
Gambia, Niger, Nigeria, Mali, Mauritania and
Senegal). Senegal has an estimated donkey

© 2021 International Formulae Group. All rights reserved.
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2019). They are widely used as a towing force
for tractor-drawn crops, transporting people in
rural areas, garbage collection and transport of
goods in urban areas.

However, they do not receive proper
care and suffer heavy losses from various
diseases. Indeed, in Africa, from 2018 to 2019,
outbreaks of equine influenza are reported in
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several countries with significant deaths in
equines. Equine influenza is a highly
contagious viral disease that is transmitted by
the respiratory route. It is caused by a virus
belonging to the family Orthomyxoviridae
(Van Maanen and Cullinane, 2002) genus
Influenza virus, type A (OIE, 2005) with two
subtypes namely H7N7 and H3N8. Previously,
H7N7 was considered as the major cause of
epidemics whereas latter H3N8 strain is mainly
responsible for outbreaks across the globe
(Mathew et al., 2010; Bryant et al., 2011; Alves
Beuttemmidiller et al., 2016). Economically, itis
considered one of the diseases with the greatest
impact on the equine industry. The disease is
officially reported to the OIE by the Mali and
Niger during the year 2019 (OIE, 2019a,
2019b, 2019d). Apart these countries,
outbreaks of equine influenza are also reported
in Cameroon, Chad, Ghana and Sudan (OIE,
2019e).

A study in Nigerian horses showed the
presence of H3 and H7 subtypes in their area
by ELISA (Meseko et al., 2016). The first
reports of disease among horses in Senegal
were from the regions of Dakar and Thiés in
March 2019. By June 2019, eight hundred
forty-nine outbreaks were identified in 12 of
the 14 regions in Senegal involving 58,300 sick
animals. Horses (n = 146) and donkeys (n =
5,839) succumbed to the disease. Analysis by
gRT-PCR revealed the presence of the viral
genome of an equine influenza A virus,
belonging to the H3N8 subtype (Diallo et al.
2020).

The aim of this study was to assess the
potential risk factors associated with equine
influenza type A virus infection in donkeys in
the departement of Foundiougne. The findings
will be useful for designing preventive health
programs in rural aera in senegal for the
optimization of health and welfare of donkeys.

MATERIALS AND METHODS
Investigation of assumed risk factors

An epidemiological investigation was
carried to compare, depending on the exposure
to risk factors, a batch of donkeys infected with
the equine influenza type A virus to another
batch of donkeys not infected with the virus
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during the epizootic of March 2019 which
affected the department of Foundiougne. The
survey was conducted between June and
September 2019 in 11 villages (Djilor,
Niasséne, Diossong, Diagle, Toubacouta, Keur
Alassane Gueye, Nioro Alassane Tall, Néma
Nding, Keur Samba. Gueye, Keur Sambe
Nosso, Diagane Barka) in this department
(Figure 1). The agro-breeders, donkey owners,
were the target people of the survey. Regular
visits were organized during this period to ask
them questions in the form of an interview. To
this end, a structured questionnaire was used to
assess the associated risk factors. Data
collected included location and contacts of
donkey owners, conduct of donkey breeding,
uses of donkeys, disease control strategies, age
and sex.

Sampling

The agro-breeders were chosen
randomly from a database established by
Union of Farmers Groups of Niombato based
in Sokone, a town in the department of
Foundiougne. Thus, 85 donkey owners who
have their donkeys infected with the virus, and
150 others from the same locality who have
their donkeys unharmed were included in the
study. For owners who have more than one
donkey, only one was retained in the study.
Thus, in the batch of infected donkeys (n=85)
including males (n=32) and females (n=53),
and in the batch of unharmed donkeys (n=150)
also including males (n=69) and females
(n=81). The donkeys retained in the study are
of Sahelian breed aged from 1 to 10 years.
Their participation required the owners’
acceptance to answer questions during our
visits. Cases of clinical infections were
suspected on the basis of dry harsh cough,
fever, tachypnea and/or dyspnea and serous
nasal discharge, which later turn mucopurulent
observed by local veterinarians.

Statistical analysis

The x2 (chi-square) test was used to
compare the proportions observed on
independent samples according to the formula
x2 =Y (ni - fi) 2 / fi with ni = observation
frequency, fi = theoretical frequency (Toma
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and al., 2010). It was based on the null
hypothesis that there was no statistical
association between exposure to a suspected
risk factor and the onset of equine influenza.

Thus, the lower the value of p, the more
the observed association is incompatible with
the null hypothesis and therefore the more the
test is said to be significant. A 5% probability
of rejecting this hypothesis when it is true was
chosen.
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The strength of the association between
the risk factors and disease onset was
quantified by calculating the Odds Ratio, an
indicator that reflects the strength of this
relationship. Thus, the higher the Odds Ratio,
the stronger the association between the risk
factor and the disease and if the calculated
Odds Ratio is equal to 1, this corresponds to the
absence of association between the factor and
the disease.
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Figure 1 : Map of Senegal showing study area.
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RESULTS
Attendance of rural markets by donkeys
The results observed on attendance of
rural markets by donkeys are presented in
Table 1. The donkeys infected with equine
influenza have an exposure percentage of
16.47%, slightly lower than that observed in
the donkeys unharmed from influenza equin
(18%). The difference is not significant (y2 =
0.0 9 ; P = 0.767) and the indicator which
reflects the intensity of the relationship, the
Odds Ratio is 0.90 (95% Confidence Interval
(CI): 0.44; 1.82).

Non access of donkeys to veterinary care

The results observed on donkeys' lack
of access to veterinary care are presented in
Table 2. The infected donkeys have an
exposure percentage of 78.82% significantly
higher than that observed in donkeys unharmed
(59.33%) (x2 = 9.24; P = 0.002). Infected
donkeys were exposed in a ratio of 2 times
(95% CI: 1.38; 4.71) more than donkeys
unharmed.

Wandering donkeys during rest hours
The results observed on straying
donkeys at rest hours are presented in Table 3.

Table 1: Attendance of rural markets by donkeys.

The infected and unharmed donkeys have
exposure percentages of 80% and 66%,
respectively. The percentage of exposure is
significantly higher in infected donkeys than in
unharmed donkeys (x2 = 5.17; P = 0.023). The
indicator reflecting the strength of the
relationship, the Odds Ratio is 2.06 (95% CI:
1.10; 3.87).

Young age [1 -5 years]

The results observed on young age are
presented in Table 4. Infected and unharmed
donkeys have exposure percentages of 38.82%
and 41.33%, respectively. The difference is not
significant (y2 = 0.14; P = 0.706) and the
calculated Odds Ratio is 0.90 (95% ClI: 0.52,
1.55).

The female sex

The results observed on gender are
presented in Table 5. Infected donkeys have an
exposure percentage of 44.70%, slightly lower
than that observed in unharmed donkeys
(46%). The difference is not significant (y2 =
0.01; P = 0.923) and the indicator which
reflects the intensity of the relationship, the
Odds Ratio is 0.97 (95% CI: 0.57; 1, 66).

Infected donkeys Unharmed donkeys Total
Attendance 14 27 39
No attendance 71 123 196
Total 85 150 235
Percentage of exposure 16,47 18

Table 2 : Non access of donkeys to veterinary care.

Infected donkeys

Unharmed donkeys Total

No access to veterinary care 67
Access to veterinary care 18
Total 85

Percentage of exposure 78.82

89 156
61 79
150 235
59.33
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Table 3: Wandering donkeys during rest hours.

Infected donkeys Unharmed donkeys Total
Straying 68 99 176
No straying 17 51 59
Total 85 150 235
Percentage of exposure 80 66
Table 4: Young age [1 -5 years].
Infected donkeys Unharmed donkeys Tota
|
[1-5years] 33 62 100
15 -10 years] 52 88 135
Total 85 150 235
Percentage of exposure 38.82 41.33
Table 5 : Sex (female sex).
Infected donkeys Unharmed donkeys Total
Female 38 69 34
Male 47 81 201
Total 85 150 235
Percentage of exposure 44.70 46
DISCUSSION consequently, the available information

In Senegal, 75% of the donkey’s
population is concentrated in the regions of
Diourbel, Kaolack, Tambacounda, Kolda and
Fatick. The department of Foundiougne, where
the study was conducted, has a Sudanese
tropical climate with good rainfall which
favors the development of the biological
vectors of trypanosomiasis and the limitation
of horse breeding. Faced with this problem,
agro-breeders have chosen the donkey, which
is more resistant to this disease and regarded
more hardy, which reflects the importance of
the donkey population in this department.
However, the infectious diseases affecting this
group of equids are largely unknown;
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regarding infectious diseases affecting working
equids is limited in Senegal. This study, carried
out for the first time in Senegal, made it
possible to assess the link between potential
risk factors and infection by the equine
influenza virus in the donkey’s population.
Rural markets are places where
livestock and other agricultural products are
traded in Senegal. They would promote the
gathering of animals of different species and
therefore the transmission of pathogens
between them. The difference in the percentage
of exposure by attending these markets
between the infected donkeys and the
unharmed donkeys is not significant. The Odds
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Ratio is close to 1. These results indicate an
absence of association between the
frequentation of these markets by donkeys and
the onset of the disease. In fact, agro-breeders
use the horse-drawn carriage (horse cart) as a
means of transport to reach these livestock
markets and very few donkeys are present in
these places. As a result, low donkey density is
generally observed in these markets, hindering
direct contact and transmission of the virus.

In contrast, according to Abd EI-Rahim,
direct contact between horses and donkeys in
rural markets encouraged the rapid spread of
the disease in Egypt in 2000. Moreover, in
terms of wandering, the percentage of exposure
was significantly higher in infected than those
donkeys unharmed. In addition, donkeys left in
stray are twice as exposed as those put in stalls
and fed on site. In rural areas in general,
particularly in the investigation area, donkeys
are mainly used for the traction of agricultural
machinery in the fields. They are considered
hardy animals and often subjected to intense
work. During rest hours, they are left
wandering around the concessions where they
feed themselves on crop residues in the
rangelands and drink together. In the evening,
they are parked in outdoor enclosures. This
behavior would promote direct contact
between them and the transmission of the
equine influenza virus. Morley et al. (2000) and
Gildea et al. (2011) reported that this contact is
strongly associated with virus infection in
equines.

According to the results obtained,
straying is, a factor in the spread of the disease
in this locality. It makes sanitary monitoring of
donkeys difficult because of the problem of
immobilization. Infected donkeys have a
significantly higher percentage of exposure to
non-access to veterinary care than that
observed in donkeys unharmed. Donkeys who
do not benefit from it are twice as likely to
develop the disease as those who have access
to health care. Access is mainly conditioned by
the existence of sufficient health structures and
technical staff. However, a very insufficient
number of veterinarians and veterinary para-
professionals are observed in the department of
Foundiougne. Professional activity relies on
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auxiliaries and intermediaries. Agro-breeders
are insufficiently sensitized and informed
about the health management of the donkey
species. Consequently, the local donkey
population does not benefit from adequate
veterinary health monitoring. Such a situation
has probably made these working animals
more receptive and more susceptible to the
equine influenza virus.

Moreover, the heavy use of donkeys

compared to horses is said to have contributed
to the weakening of their immune system. This
would explain the high mortality recorded in
donkeys compared to horses. Regarding young
age, infected and unharmed donkeys have
comparable exposure percentages and odds
ratio less than 1. These results show an absence
of association between young age and infection
with the equine influenza virus. They reflect an
equal sensitivity between young donkeys (1-
Syears) and donkeys over 5 years old.
According to Abd EI-Rahim et al. (2004),
during the 2000 equine influenza epizootic in
Egypt, the disease affected equines of all ages
and sexes. In contrast, Morley et al. (2000) and
Gildea et al. (2011) reported a high
susceptibility of young equines to infection
with the virus.
This equal sensitivity between the two age
layers is explained by the fact that the disease
raged for the first time in Senegal and the
equines have never been in contact with the
equine influenza virus which would have
stimulated the production and persistence of
antibodies in particularly in old donkeys.

Concerning sex, the percentage of
exposure of infected donkeys is slightly lower
than that observed in unharmed donkeys with a
non-significant difference and an Odds Ratio
close to 1. These results suggest that the
susceptibility of donkeys to infection by the
virus is not linked to the female sex. Females
are just as susceptible to the virus as males. The
results obtained are in agreement with those of
Laabassi (2012) in Algeria who worked on
horses.

Conclusion
In conclusion, we have studied the link
of risk factors and the infection of equine
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influenza virus. The study reveals that the
spread of the equine influenza virus in
Foundiougne is associated with the lack of
access to veterinary care and the wandering of
donkeys, especially during the lean season
which coincided with the start of the epizootic
in Senegal. However, attendance at rural
markets, young age (1-5 years) and female sex
do not appear to be related to the spread of the
disease. These risk factors may combine with
other factors to impact the susceptibility of
donkeys to the equine influenza virus. To better
control this disease, it is essential to strengthen
veterinary health structures with equipment
and technical personnel in rural areas. Given
the possibilities of mutations of the equine
influenza virus and the high cost of
vaccination, a control focused on sensitizing
and informing the donkey owners on the
preventive sanitary measures and the rational
use of them will contribute to the improvement
of the health and welfare of donkeys in
Senegal.
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