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Abstract

The dromedary camels play some critical roles in the evolution and transmis-
sion cycle of the MERS-CoV. There are no current available vaccines or anti-
viral medications to do prevention or to treat humans against the virus, respec-
tively. Few studies reported the course of the MERS-CoV infection in drome-
dary camels under both the experiment and natural infection approaches. The
curve of the viral particle, as well as its nucleic acids in nasal secretions of the
dromedary camels, was reported in more details. However, MERS-CoV shed-
ding in some other secretions such as vaginal secretions still understudied.
The main goal of the current study was to check the possibility of MERS-CoV
shedding of the MERS-CoV through the vaginal mucous membranes of some
female camels. To achieve these goals, we conducted molecular surveillance
on one dromedary camel herd in eastern Saudi Arabia. We collected the fol-
lowing swabs per each animal (nasal, rectal, and vaginal) as well as urine
samples during the period from Jan 2020-April 2020. Testing of MERS-CoV
nucleic acid (NA) was conducted in these swabs by the real-time PCR Kkits.
Our results are showing that (47%, 21%, 0%, and 0%) of the (nasal, rectal, and
vaginal) swabs, as well as the urine, were positive, respectively. All the tested
vaginal swabs were negative. This may suggest the absence of MERS-CoV
shedding in the female genital tract and urine samples despite the detection of
the viral NA in the nasal swabs. This study is showing for the first time the
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failure of detection of the MERS-CoV in the vaginal secretions of some natu-
rally infected dromedary camels. This result is enriching our understanding
of the MERS-CoV shedding in various body secretions and excretions.
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MERS-CoV, rt-RT-PCR, Dromedary Camels, Nasal Swabs,
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1. Introduction

The MERS-CoV is one of the most important zoonotic coronaviruses candi-
dates. The dromedary camels are still the only known reservoir for the virus [1]
[2]. MERS-CoV infections in humans may range from a very mild form to se-
vere fatal cases, which may lead to the death of the affected patients [3] [4]. Un-
fortunately, there are no licensed vaccines or antiviral medications for MERS-CoV
until now. The other possible mitigations and containment approaches may in-
clude the adoption of some strategies based on the One Health approach [2].
This is in addition to the careful study of the viral replication cycle and patho-
genesis especially the curve of the viral shedding in various body secretions and
excretions of both humans and animals [3].

High seroprevalence of MERS-CoV was detected in dromedary camels in
many countries especially Asia and Africa (ReF). The naive dromedary camels
under 2 years old are the most susceptible to MERS-CoV infection [5] [6] [7]
[8]. Those young animals shed the virus in their body secretions particularly the
respiratory tract at high levels during active infection [7] [9]. Some evidence of
the animal to human transmission was reported earlier [10]. MERS-CoV infec-
tion in the dromedary camel is usually mild in the form of rhinorrhea and some
lachrymation of the affected animals [11] [12]. The infectious MERS-CoV viral
particles were detectable in the nasal tract for up to seven days after the experi-
mental infection (dpi); however, the viral nucleic acids were detectable up to 35
dpi [11]. The viral shedding was also detected in both the nasal and rectal swabs
of some dromedary camels [9]. Moreover, the viral nucleic acids were also de-
tected in the seminal plasma of some male dromedary camels [13]. Some recent
studies failed to detect MERS-CoV in the urine samples of some dromedary ca-
mels in Qatar [14]. The virus shedding was reported in some other viruses such
as the Zika virus in the vaginal secretions for a prolonged period [15]. Mean-
while, several new studies reported the detection of the SARS-CoV-2 in the se-
men of some infected patients suggesting the potential sexual transmission dur-
ing virus infection [16]. On the other hand, recent studies failed to detect the
SARS-CoV-2 in the vaginal secretions of the severely affected females [17]. Breed-
ing of dromedary camels under natural conditions usually involves a common
male animal to inseminate several female camels in a particular region. Theoret-

ically, if the common male animal was infected with MERS-CoV, it could trans-
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mit the virus to the other female animals through natural insemination. Reduc-
ing the exposure to the active MERS-CoV shedders will contribute substantially
to the control of the virus. That is why mapping the viral shedding from drome-
dary camels through different body secretions and excretions including the uro-
genital tract (urine and vaginal secretions) could be very important to cut the
transmission cycle of MERS-CoV. To our knowledge, shedding of the MERS-CoV
in the vaginal fluids during the natural course of the MERS-CoV infection in
both humans and animals is still not studied yet. We conducted the current
study to check the possibility of shedding of MERS-CoV in the vaginal secre-
tions of dromedary camels during active viral infection.

2. Materials and Methods
2.1. The Dromedary Camel Herd

This study was conducted in one dromedary camel herd in eastern Saudi Arabia.
This herd consisted of 52 animals of various color coat-based breeds and
all-female animals of variable age (including naive and old animals; 6 months up
to 12 years old). This herd was reared in a station surrounded by a wire fence.
The male animals are usually kept in a separate fence and allowed to approach
the females (all live together), only during the breeding season and the process of
mating between males and females (Figure 1(A)). During the regular sampling
collection, at least 10% of the camel herd was randomly selected. Usually, we
collected nasal, rectal, and vaginal swabs per each target animal. We also col-

lected some urine samples per each visit, as described below.

2.2. Animal Sampling

We conducted molecular surveillance for the monitoring of MERS-CoV in one

dromedary camel herd in eastern Saudi Arabia from January 2020 to April 2020.

Figure 1. Some clinical signs of MERS-CoV naturally infected dromedary camels. (A): A
picture of some dromedary camels living in the wire fence station. (B): Checking the
temperature of some dromedary camel using a thermometer through the rectum. (C): A
real-time PCR positive MERS-CoV dromedary camel showing excessive lacrimation and
the tear stain the skin of the face.
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Samples were collected on a biweekly basis during the tenure of this study. We
collected samples from at least nine animals per visit. We collected swabs (nasal,
rectal, and vaginal) per animal. Urine was also collected during the active animal

urination per each visit.

2.3. Collection and Processing of the Nasal Swabs from
Dromedary Camels Swabs (Nasal, Rectal, and Vaginal)

We used sterile swabs to collect samples from the nasal passage, the rectum as
previously described [7] [9]. The vaginal swabs were collected by widening the
vulva of the animal by an assistant then introducing the swabs deep in the vagina
to come in close contact with the inner mucous membranes of the vagina. These
swabs were rotated several times inside the vaginal tract to allow the cotton
pieces to absorption and carry some vaginal secretions. All the nasal, rectal and
vaginal swabs were processed in the same manner. Each swab was transferred to
10 ml sterile conical tubes then centrifuged for 5 minutes at 5000 RPM at 4°C.
The supernatants were collected and transferred to fresh sterile tubes and stored

at (-20°C) for further testing.

2.4. Collection and Processing of Urine Samples

The urine samples were collected under complete aseptic conditions using sterile
containers. While the animals attempt urination, the sterile containers were held
in a vertical position to allow the urine to flow inside them. We collected at least
5 ml per animal; then, the container was closed and placed on ice until trans-
ferred to the laboratory. The processing of the urine samples was done as pre-
viously described for the swabs above. About 1 ml from the supernatants were
stored at (—20°C) for further testing.

2.5. Extraction of the MERS-CoV-RNAs

The total viral RNs were extracted from both the saliva and the conjunctival
swabs obtained from our cross-sectional studies from dromedary camels by the
Qiagen viral RNA (RNeasy Mini Kit, Qiagen, Hilden, Germany) extraction pro-
tocols. The procedure of the RNA extraction was carried out as per the instruc-
tions of the manufacturer (Qiagen GmbH, Hilden, Germany). The RNA con-
centration was measured immediately after the extraction by using the Nano-
drop machine (Thermo Scientific NanoDrop 2000, Applied Biosystems, 850
Lincoln Centre Drive. Foster City, CA 94404, USA). The obtained MERS-CoV-
RNAs were kept at (—80°C) until further testing.

2.6. The Real-Time PCR Technique

We used two specific MERS-CoV targets (Up-E and the ORF1a) real time-PCR
kits for testing the collected saliva and conjunctival swabs. This procedure was
conducted as previously described [7] [9] [13]. Samples were considered positive
when their Ct values < 29.
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3. Results

3.1. Results of the Clinical Examination of the Dromedary
Camel Herd from January 2019-April 2020

During our surveillance in the camel herd, we usually did a physical inspection
of the animals before sample collection each time. During the tenure of this
study, we identified some positive animals by the real-time PCR technique, as
described above. We observed some vital signs of animals, especially the tem-
perature, the respiratory rate, and the color of the mucous membranes, especial-
ly the vaginal membranes. The average body temperature of some positive
MERS-CoV animals was (37°C + 0.5°C) (Figure 1(B)). Our results are clearly
showing a mild form of the respiratory signs, including some mild nasal dis-
charges; some animals showed excessive lachrymation in which the tears of the
animals stayed the ocular region around the eyes (Figure 1(C)). The color of the

vaginal mucus membranes was a bright rose normal color.

3.2. Results of the Real-Time PCR Surveillance for the
MERS-CoV in Dromedary Camel Herd January 2019-April 2020

Our results of the molecular surveillance within this camel herd are showing that
47/105 of the nasal swabs and 21/105 rectal swabs were positive for the MERS-
CoV-NA (Table 1). However, all the tested vaginal swabs and urine samples

were negative (Table 1).

4. Discussion

There are many unknown aspects of the molecular pathogenesis and transmis-
sion cycle of the MERS-CoV. The dromedary camels are still the known reser-
voir of the MERS-CoV up-to-date. However, the exact mechanisms of transmis-
sion from animals to humans are not well identified. High seroprevalence of
MERS-CoV was detected in dromedary camels in the Arabian Peninsula and
Africa [5] [8] [18]. Young animals under two years of age are more susceptible
to viral infection; however, seroconversion of the old animals is more common
in many studies [7] [9]. Special attention was paid to studying the curve of the
MERS-CoV infection and its nucleic acids in the respiratory passage and nasal
tract of the infected dromedary camels [3] [7] [9] [11]. MERS-CoV shedding was

assessed by the detection of the infectious viral particles as well as the viral

Table 1. Results of eh Real-time PCR testing for the MERS-CoV swabs (nasal, rectal,
vaginal) and urine of dromedary camels January 2020-April 2020.

Batch/type of samples Total tested (+Ve) (-Ve)
Nasal swab 105 47 58
Rectal swab 105 21 84
Vaginal swab 45 0 45
Urine 21 0 21
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nucleic acids (NA) in the nasal swabs under both the natural and experimental
infection settings [7] [9] [10] [11] [12]. The current study also reported the de-
tection of the viral nucleic acid in the nasal swabs during the tenure of this study
(Table 1). Earlier studies reported that 97.6% of tested nasal swabs from animals
admitted to slaughtering in Qatar were positive for MERS-CoV [19]. These
findings are very much consistent with our results since 47% of the tested nasal
swabs were positive for the MERS-CoV-NA. Thus, detection of the MERS-CoV
and/or its nucleic acids in the nasal passage is considered the gold standard for
the diagnosis of MERS-CoV in both humans and dromedary camels. Detection
of the nucleic acids of the MERS-CoV in the rectal swabs of dromedary camels
was also reported in some earlier studies [7] [9] [19]. However, the detection
rate of MERS-CoV in the rectal swabs was less than that in the nasal swabs [7]
[9] [19]. Our results are also confirming these findings. About 20% of the tested
rectal swabs in this study showed positive reactions to the MERS-CoV-NA (Table
1). Some studies reported the absence of the MERS-CoV shedding in the urine
of infected camels [14]. However, the possibility of shedding of the virus in other
body secretions is still further investigated. Currently, there is a lack of any effec-
tive licensed vaccine or medications available in the market to prevent or cure
the viral infection, respectively. Understanding the viral shedding in various
body secretions of dromedary camels will help us not only in understanding the
dynamics of the viral spread within a certain population of animals but also will
help in the mitigation of the virus transmission to humans. Detection of the
MERS-CoV in the seminal fluids of some male dromedary camels is recently re-
ported [13]. The outcomes of this study highlighted the potential roles of male
animals in the transmission of the virus; however, large-scale studies are re-
quired to confirm these studies. However, shedding of the MERS-CoV in other
body organs and the female genital tract was not studied yet. We designed this
study to mainly check the possibility of MERS-CoV shedding in the vaginal tract
of some MERS-CoV infected female camels. Looking at the viral shedding in the
urine as well as rectal swabs of these animals was another objective. We identi-
fied a positive MERS-CoV dromedary camel herd during early 2019 from Janu-
ary-April. We were not able to detect the MERS-CoV-NA in the vaginal secre-
tions of the female camels during the duration of this study (Table 1). Our re-
sults are very much consistent with some recent data from SARS-CoV-2, which
are showing the absence of the SARS-CoV-2 in the vaginal secretion of the sev-
eral affected women during the active course of infection [16] [17]. This result is
in contrast to the detection of the viral nucleic acids in some seminal plasma of
male camels recently reported [13]. Meanwhile, recent studies showed the detec-
tion of the SARS-CoV-2 in the semen of some infected male patients, which af-
fects the semen quality in some cases [20]. This was in contrast to some studies
that showed the absence of SARS-CoV-2 in the semen of some recovered pa-
tients [21]. However, all these studies required some large-scale control studies

to confirm the possibility of the sexual transmission of some coronavirus candi-
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dates such as MERS-CoV and SARS-CoV-2. The urine of the dromedary camels
may be used as a medication to cure some important diseases such as diabetes
mellitus based on some cultural backgrounds in the Middle East and Africa [3]
[22]. An earlier study reported the absence of MERS-CoV shedding in the urine
of some dromedary camels in Qatar [14]. This finding is very much consistent
with our results, suggesting the absence of MERS-CoV shedding in the urine of
positive MERS-CoV infected animals. The high alkalinity of the dromedary ca-
mel urine (ranges from 8.2 to 9.2) may have some deleterious effects on the
MERS-CoV-NA [3] [23]. On the other hand, the lack of detection of MERS-
CoV-NA in the vaginal secretions of some positive animals could be attributed
to the absence of the viral receptors in the genital tract of female dromedary ca-
mels, the PH of the vaginal tract may be deleterious of the viral growth and mul-
tiplication, the urine passing through the vaginal tract may have some negative
impacts on the viral nucleic acids. In conclusion, our study showed, for the first
time, the absence of the detection of MERS-CoV nucleic acids in the vaginal
swabs of some naturally infected female camels. Meanwhile, it also confirmed
that the nasal swabs consider the sample of choice in the diagnosis of MERS-CoV
when compared to other samples, particularly the rectal swabs. Furthermore, it
also confirmed the absence of the MERS-CoV detection in the urine samples of
the naturally infected dromedary camels. A large-scale cohort study is required
for a better understanding of the dynamics of the MERS-CoV shedding in vari-

ous body secretions and execrations.
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