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ABSTRACT

Q fever is a zoonotic disease caused by the bacterium Coxiella burnetii. Its prevalence among
farm animals is important to both public and animal health. The aim was to investigate the
presence of C. burnetii in cattle, sheep and goats. Three hundred samples consisted of pooled
milk and serum 180 of each from dairy cattle (n=180) dairy goats (n=60) and dairy sheep
(n=120) from Qaliubia, Monofia, Gharbia and Kafr ElSheikh Governorates. All samples were
examined by indirect immunofluorescent antibody technique (IFAT) for IgG antibodies
against C. burnetii phase Il antigen. The prevalence of antibodies in dairy herds was 22.5 %
with large regional differences. The study revealed that antibodies against C. burnetii in cattle
raw milk and sera were 14.44% and 31.11%, respectively, in goat raw milk and sera were
26.67% and 46.67%, respectively and in sheep raw milk and sera were 21.67% and 33.33%,
respectively. These results denoted that, the apparently healthy cattle, sheep and goats are an
important reservoir of C.burnetii infection. Coxiella burnetii is shed in milk of the infected
animals; therefore, their milk should not be consumed raw or sold unpasteurized directly to
the consumers. Pasteurization of milk is carried out at 145° F (63° C) for at least 30 minutes
or at 161° F (72° C) for 15 seconds is sufficient to destroy C. burnetii, as well as other
pathogens that can be present in raw milk. Finally, we conclude that it is of utmost importance to
avoid contact with the placenta, birth products, fetal membranes, and aborted fetuses of sheep,
cattle, and goats. On the other hand eating and drinking unpasteurized milk and milk
products pose a great risk of infection to man and should be avoided.Further investigation is

recommended concerning C. burnetii prevalence in the aborted cases of farm animals.
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INTRODUCTION

Query or Queensland fever (Q fever) is a bacterial infection affecting a variety of animal
species as well as human beings. Q fever is caused by Coxiella burnetii, an obligate,
intracellular, rickettsia organism that can survive in a dried condition for extended periods
(Astobiza, ef al., 2010). The disease is found worldwide, causing reproductive problems in
livestock and severe respiratory (lung) and liver disease in humans. Ruminants can contract Q
fever when grazing contaminated pastures and from tick bites (Arricau, et al., 2003).
Other animal species and humans can be infected by inhaling contaminated dust.
The microorganism can be found in the placenta, uterine fluid, and milk. Infected animals
show no symptoms of the disease until aborting or having stillborn kids in late pregnancy
(Sanchez, 2006). After the initial abortions or infections, animals become immune to abortion
but can remain subclinically infected. After the infection is established, the female can carry
the organism indefinitely, sporadically shedding it in milk and at parturition (Bottcher, ef al.,
2011 and Anderson, et al., 2013). The bacteria are very hardy in the environment and can
survive for long periods. This can lead to infection by inhaling (aerosol) the bacteria from
contaminated barnyard dust. Ticks (vector) can also spread infection between animals
(Berri, et al., 2001). Although infection with Coxiella burnetii is often asymptomatic, it may
lead to reproductive dysfunction and abortion usually late in gestation in goat, sheep and less
often cattle (CDC, 2009). Ingestion has been proposed as a route of spread, particularly
through the consumption of contaminated, unpasteurized dairy products (Garcia-Perez, et al.,
2008). Although direct exposure to parturient animals or their after-birth products poses the
highest risk for infection, the organism’s ability to persist in the environment may result in a
continued risk for infection weeks to months after the giving-birthing event. The organism is
killed by pasteurization but can be transmitted in unpasteurized milk (Hackert, ez al., 2012).
Diagnosis of Q fever abortion requires laboratory testing of aborted fetuses and placenta from
aborting cows, does or ewes. Diagnosis is based on identification of the organism by
non-culture methods. Culturing of C. burnetii in the laboratory is not feasible because of the
particularly contagious potential of the organism in laboratory cultures to laboratory
technicians (Jones, et al., 2006). There are two numbers of serological tests for Q fever
infection in animals that identify the host immune response (antibodies) to C. burnetii

infection as an indicative of a previous or current infection (Rouss et al., 2007). Serological
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testing methods available for the detection of C. burnetii in animals includes complement
fixation (CF), enzyme-linked immunosorbent assay (ELISA) and indirect fluorescent
antibody (IFA) tests (Kim, et al., 2005). IFA is more sensitive than CF and it is the preferred
diagnostic tests. Serology is best utilized on a herd- or flock-wide basis to demonstrate
C. burnetii infection or exposure and is one tool that can be used to determine if infection is
likely present in the herd or flock (Porter, et al., 2011). This study aimed to declare the
prevalence of C. burnetii in Egyptian cattle, sheep and goats. In addition, the application of
IFA technique for the detection of antibodies against C. burnetii in cattle, sheep and goats is
reported in raw milk and sera. The potential risk of transmission of the organism to man is

considered.

MATERIAL AND METHODS

Samples:

Pooled milk and serum samples were collected from apparently healthy cows, sheep and goats
(n= 360) consisted of pooled milk and serum 180 of each from dairy cattle (n=180) dairy
goats (n=60) and dairy sheep (n=120) from Qaluobia, Monofia, Gharbia and Kafr
El-Sheikh Governorates. Samples were collected in test tubes under aseptic conditions from
dairy farms cows, sheep and goats during one year. Pooled milk and sera samples were

transferred in sterile screw capped bottles and stored at - 20° C  until processed (Table 1).

Table (1): Samples collected from farm animals in some Delta Governorates

.. Cows samples | Sheep samples | Goats samples

1

Localities Milk | Serum | Milk | Serum | Milk | Serum Tota
Qaluobia 25 25 10 10 8 8 86
Monofia 35 35 20 20 9 9 128
Gharbia 15 15 12 12 6 6 66
Kafr EISheikh 15 15 18 18 7 7 80
Total 90 920 60 60 30 30 360

e Indirect Inmunofluorescence technique (IFA):

The reagents were commercially provided from VIRCELL*, (SPAIN). Milk serum and sera
were tested for IgG antibodies against C. burnetii phase II by using slides coated with
C. burnetii phase II. All samples were screened at an initial dilution of 1:32 in PBS; those
with negative results were considered negative. Positive samples were further classified as

indicative of past infections (IgG phase II titer >32). Milk serum and sera were prepared in a
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phosphate buffered saline (PBS) with IgG-fluorescein isothiocynate (FITC) immunoconjugate,

C. burnetii control positive serum and C. burnetii-control negative serum. The slides were

examined under ultraviolet light at a magnification of 400x by fluorescence microscope.

The reaction is positive when the apple-green fluorescence of coco-bacillary morphology can

be observed. The reaction is negative when no fluorescence can be observed. The technique

was applied according to Rousset et al., (2009).
RESULTS

Table (2): Coxiella burnetii seroprevalence and seropositivity detected in dairy farm animals

By IFA technique in some Delta Governorates.

Cows Samples

Sheep Samples:

Goats Samples

Governorates. Total
Serum Milk Serum Milk Serum Milk

) 7 3 4 2 2 1 19
Qaluobia (28%) (12%) (40%) (20%) (25%) (12.5%) | (22.09%)

Monofia 11 5 6 2 2 1 28
(31.43%) (14.29%) (30%) (10%) (22.22%) | (16.67%) | (21.88%)

) 5 2 4 2 3 1 17

Gharbia

(33.33%) (13.33%) | (33.33%) | (16.67%) (50%) (16.67%) | (25.76%)

Kafr 5 3 3 1 3 2 17
ElISheikh (33.33%) (20%) (16.67%) | (5.56%) | (42.86%) | (28.57%) | (21.25%)

Total 28 13 17 7 10 6 81
(31.11%) (14.44%) | (33.33%) | (21.67%) | (46.67%) | (26.67%) | (22.5%)

*Manufacturer: VIRCELL, S.L. Pza. Dominguez Ortiz 1. Poligono Industrial Dos de Octubre.18320

Santa Fé *GRANADA* SPAIN* http://www.vircell.com.

Fig. (1): C. burnetii phase Il antibodies IgG by IFA under fluorescence microscope 400x
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DISCUSSION

Q fever is an occupational zoonosis caused by Coxiella burnetii, a gram-negative bacterium
(Dorko, et al., 2012). Ruminant attendants, laboratory workers, dairy workers, and
veterinarians are at particular risk for infection. Humans usually acquire Q fever by inhalation
of C. burnetii aerosolized from contaminated materials originating from infected animals.
The primary animal reservoirs responsible for human infections are cattle, sheep, and goats,
which can shed C. burnetii in urine, feces, milk, and after-birth products (Schimmer, et al.,
2012). Some animals may require two to three weeks to produce a serological response and
others may have persistent serological titers that last for years. In addition, some animals
(10%-20%) remain serologically negative while shedding C. burnetii on the contrary other
animals that test positive may not be shedding the organism. Therefore, in the individual
animal, negative serologic test results do not rule out infection, and positive serologic test
results do not necessarily indicate shedding or risk of transmission (Van der Hoek, et al.,
2010). To determine the true status of the herd or flock, individual animal serologic testing of
the entire breeding herd provides the best picture of the herd status. The sample size should, at
a minimum assure the ability to detect disease at a 10% prevalence level (McCaughey, et al.,
2008). In cattle, particularly dairy cattle, infection with C. burnetii is common, but abortion is
uncommon. Serological testing of milk or serology of the adult herd is a reliable method for
screening dairy herds for C. burnetii infection (Wegdam, ef al., 2012). Vaginal shedding is a
short term in cattle; thus, vaginal secretions in cows should be collected within two weeks of
calving or abortion (Ryan, ef al., 2011). The prevalence of antibodies in dairy herds by using
IFA technique was 22.5 % with large regional differences. The prevalence of C. burnetii
antibodies in cattle raw milk and sera were 14.44% and 31.11%, respectively. While in goats
raw milk and sera were 26.67% and 46.67%, respectively and in sheep raw milk and sera
were 21.67% and 33.33%, respectively. These finding agreed with Mazyad and Hafez
(2007) who found that C. burnetii antibodies were detected in 22.5% and 16.8% of sheep and
goats respectively in Egypt. The highest percentage of prevalence of C. burnetii antibodies
was detected in Gharbia governorates was 25.76% and the low percentage was detected in
Kafr ElSheikh governorate was 21.25%. The prevalence of C. burnetii antibodies in serum
the sera of dairy herds by using IFA technique was 30.56% and in pooled milk samples was
14.44%. These results observed by Hussein ef al, (2012) and Nashwa, et al. (2016).
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The prevalence of C. burnetii antibodies was higher in dairy goat raw milk and sera were
26.67% and 46.67%, respectively than in dairy sheep raw milk and sera were 21.67% and
33.33%, respectively while in dairy cattle raw milk and sera were 14.44% and 31.11%,
respectively. These findings were supported by those reported by Rahimi et al., (2010) who
found that caprine bulk milk samples from 20 goat breeding farms were positive for
C. burnetii. The current study detected that Coxiella burnetii is shed in the milk of infected
animals; therefore, their milk should not be consumed raw or sold unpasteurized directly to
consumers. Pasteurizing milk at 145° F (63° C) for at least 30 minutes or at 161° F (72° C) for
15 seconds is sufficient to destroy C. burnetii, as well as other pathogens that can be present
in raw milk (FAD, 2011 and Guatteo, 2011). Serological testing must be applied for the
entire active breeding herd/flock using CF, ELISA or IFA. Testing should be performed at
least annually. General Biosecurity measures and good animal husbandry performed to
minimize risk of introduction of C. burnetii to the herd or flock (Herrin et al., 2011).
Antibodies against C. burnetii are usually detected by indirect immunofluorescence (IFA).
Prevalence data of C. burnetii infection in different ruminant species are important to support
risk assessments or decisions on preventive measures regarding public and animal health
(OIE, 2010). Finally, we conclude that it is of utmost importance to avoid contact with the
placenta, after-birth products, fetal membranes and aborted fetuses of sheep, cattle and goats.
Those who are assisting the delivery of newborn animals should wear gloves, masks and eye
protective glases. People with heart valve disease, who have had valve replacements or
pregnant women, should be especially careful around pregnant sheep, cattle and goats. Eat
and drink only pasteurized milk and milk products. The risk for spread can be decreased by:

1) Proper sanitation — good hygiene, especially when working with parturient animals.

2) Segregated kidding/lambing areas.

3) Removal of risk material from birthing areas (birthing products/fluids, contaminated
bedding, manure).

4) Good manure management.

5) Control of ticks in livestock envirobment.

6) Restriction of moving peri-parturient animals (close to birthing or giving birth within the

past two weeks) off the farm.
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